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9. Circuit Testing Update/No. 9 in a series from Hewlett-Packard.

HOW CAN YOUR MICROPROCESSOR BOARD HELP TEST ITSELF?

It's ironic. The very intelligence that
makes your products excel can also
be the obstacle that makes testing
difficult. Why? Because those intel-
ligent microprocessors are difficult
to model. And until they're put to
work via code, they're no smarter
than any other piece of silicon. Can
they be awakened and used to test
themselves? Let's look at some of
today's testing techniques and see.

Alternatives for testing micro-
processor boards.

Board testers available today gen-
erally use one of four approaches:
1) Simulator board testing. This is
an edge-connector and guided probe
testing technique that relies on
patterns from a simulation model.
The processor is usually removed
from the board, and input patterns
applied. Output patterns are then
compared with those predicted by
the simulator. If the patterns match,
the support logic is judged good.
Next the processor is inserted and
different patterns are applied. Now
the outputs are compared to those
predicted based on the original
model plus a high-level software
model of the processor. If those
patterns match, the entire board is
said to be good. Excessive time can
be consumed generating both high-
level models and testing software.
2) In-circuit testing. Using a bed-
of-nails fixture, contact is made with
each logic circuit on the board,
including the P. Pulses are applied
to input pins of each device. Outputs
are compared to those predicted
from device truth tables supplied by

manufacturers. These libraries are
programmed for common device
configurations and must often be
modified for actual configurations.

3) Comparison testing. In this edge-
connector and guided probe method,
a known good board must be avail-
able as a reference. The known and
unknown are initialized, synchronized
and then are compared by applying
preprogrammed instructions or
patterns, or by stimulating with
pseudorandomly generated pattern
sets. If the outputs match, the
unknown board passes.

4) Processor-based testing. This
technique uses the intelligence of
thew P on the board. The board is
powered up and operated at speeds
up to 10 MHz using preprogrammed
test code resident in the test system
or on the board itself. The on-board
u P executes this code to exercise

the address and data buses, and sup-

port circuitry. Key nodes are
monitored with signature analysis to
detect faults.

Why does HP use processor-
based testing?
Our experience in testingu P boards
has revealed several benefits of
processor-based testing. That's why
we've incorporated it into our 3060A
Board Test System with the High
Speed Digital Functional Test option.
First of all, boards are tested at
speed, with all components, buses
and control lines operating in modes
similar to actual use conditions. The
result? Ability to test pins which are
not exercised unless the processor is
executing instructions (Fig. 1), plus
detection of faults related to the
address and data bus structure and
timing faults.

Circle 900 on reader service card

Examples of Processor Pins Testable Only With Soltware
8085 6800 | 280
INTR RST 75| RQ | INT
Interrupts | TRAP RST 65 | NMT | NMI
RST55
Sy RO VMA [ MT
Control | S, RW | RD
Outputs | 1078 WR
HALT
S1D
Other S0D
Fig. 1

In addition, processor-based testing
permits fault detection using
Signature Analysis (SA), which is
complimented by new software in the
digital functional testing package. SA
allows rapid fauit isolation to the
component level on active bi-
directional buses. That means high
throughput in production.

Furthermore, with the program-
ming aids available from HP, func-
tional test program development
time is minimized for uP, memory
and |0 boards. For example, you can
either modify existing routines pro-
vided by HP, build your own stimulus
routines using HP-supplied building
blocks, or develop stimulus programs
on a development system and down-
load to the 3060A. The bottom line
of processor-based testing is fast test
program development, high through-
put, and high yield at the final
product level.

Call HP

To find out how processor-based
testing can benefit you, write:
Hewlett-Packard, 1820 Embarcadero
Road, Palo Alto, CA 94303. Or, call
the HP regional office nearest you:
East (201) 265-5000, West (213)
970-7500, Midwest (312) 255-9800,
South (404) 955-1500, Canada

(416) 678-9430.

HP Circuit Testers—
The Right Decision

HEWLETT
PACKARD
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SURPRISE!

Light up your message
with HPs LED produects.

With HP's broad and versatile family of seven-segment displays. light bars. and 10-element bar
sraphs. your displays can be designed with ease. Use HP's digital displays. annunciate function light
bars and analog bar graphs in any combination to conveniently display complete information in compact.
attractive packages. For example. look at the effective combination of HP’s HDSP-5701. 14.1mm
(0.56 inch) seven-segment display. with the HLMP-2735 light bar and HDSP-48X0 scries bar graph array.
All displays are TTL compatible. eliminating the need for extra power supplies in vour display
svstem. All offer HP's proven reliablity and quality.
For HP’s whole colorful story on LED products.
or immediate delivery. call vour local HP components distributor.

In the U.S.. contact Hall-Mark. HamiltonAvnet. Marshall (ﬁ HEWLETT
Electronics Group. Pioneer Standard. Schweber. or the
PACKARD

Wvle Distribution Group. In Canada, call Hamilton/Avnet
or Zentronics. Ltd.

01104A Circle 1 on reader service card



=5 5335%A UNIVERSAL COUNTER
MEWLE TE.PACKARD

FUNCTION

The most capable universal counter HP
has ever offered.

Add it up—we think you'll find that
HP’s 5335A has universal counter
capabilities you can’t get anywhere else
at any price. First. it gives you superb
resolution in frequency and time interval
measurements. Then, at the touch of
a few keys, it will automatically measure
phase. slew rate. duty cycle, rise/fall
times, or do statistics. Built-in calculations
and Hewlett-Packard Interface Bus
operation are standard. too. And surprise,
it costs just $2950*

Naturally. the HP 5335A gives you
all the frequency. time interval and
totalizing measurements you usually get
in a universal counter. But this counter
goes on to give you remarkable per-
formance and operating features.
Circle 2 on reader service card

For example. its automatic interpolators
and reciprocal-taking frequency
measurement technique give you a
constant frequency resolution of 9 digits
per second up to 200 MHz (or even to
1.3 GHz optionally). and a time interval
resolution of 2 ns for single shot events.
You get four modes of triggering.
Included is a new auto preset trigger
mode that tracks variations in dc
offsets. So.when offsets vary, there's
no need to fiddle with trigger controls
or to reprogram them in automatic
systems use. And digital readout of
trigger level and gate time is standard.
There's more. Six modes of arming
give you outstanding versatility when
measuring frequency bursts. profiles or

[bp HEWLETT

PACKARD

similar dynamic parameters. The display
can be smoothed by weighted-averaging
for a stable readout. The built-in calcu-
lator lets you apply math (+. —, X, =)
to any measurement. RFl and EMC

are excellent. Options include a built-in,
integrating. floating DVM for $275*

and a 1.3 GHz. 10mv sensitivity, C
channel for $450*

The new 5335A is truly a remarkable
instrument at a remarkable price. Get
the full story from your nearest HP sales
office today or write, Hewlett-Packard.
1507 Page Mill Road.
Palo Alto, CA 94304.

DE SIGMED FOR

 HP-1B 2

SYSTEMS

*Domestic U.S. prices only.
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Highlights

Cover: an inside look at Japan’s semiconductor makers, 113

It may seem like a single entity to some, but Japan’s semiconductor industry
is in reality a group of separate companies that compete with each other, as
well as with U.S. and European firms. This special report examines the
country’s chip makers, their achievements, and their strengths, as well as the
factors that helped Japan’s rise to solid-state prominence.

The cover is by Art Director Fred Sklenar.

8-mm movie camera makers turn to video gear, 89

With consumers looking for convenience, especially systems that deliver
almost immediately viewable images, and sales of 8-millimeter home movie
cameras plummeting, manufacturers of this type of film equipment are
joining consumer electronics firms in making compact video cassette systems
that combine a camera and a recorder. This move is particularly true of
Japanese companies, but around the world camera makers are switching
over in hopes of winning a share of the growing video market.

Two-chip set brings virtual memory to 16-bit mini line, 134

Large-scale integration has enabled a second-generation set of two chips—a
16-bit processor and a memory management unit—for a minicomputer line
to add virtual memory, plus support for other features that are needed for
today’s applications. Among them are dynamic code changes, multiple
processing, and coprocessors for decimal and floating-point operations.

How users can test bubble memories, 145

As manufacturers continue to introduce magnetic-bubble memories and
controllers, the use of this storage medium will grow, and as with other
memory types, users will want to test the devices before putting them to
work. This technical article reviews how bubble memories work, how they
can go wrong, and how to test for the various errors or failures possible.

Computer programs aid thermistor linearization, 151

Placing a fixed resistor in series or in parallel with a thermistor can go a long
way toward linearizing the latter device, for fast and accurate temperature
measurements. Two computer programs, in Basic, take the trial and error
out of the linearization procedure by determining the value of the resistor so
that the voltage output or the resistance has a zero error at three equidistant
points on a linear temperature scale.

And in the nextissue . . .

. two articles on local
. a 16-bit complementary-MOS processor . . . a fast

A new troubleshooting tool for microprocessors . .
network schemes . .
data-encryption chip.
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the worlds widest selection of matching ratios

10KHz-800 MHZ...balanced, DC isolated,center-tapped
46 off-the-shelf models from Mini-Circuits from®29

Select from the economical, microminiature T-series (plastic case) or TMO
series (hermetically-sealed metal case) covering 10 KHz to 800 MHz. These
models operate from 12.5 to 800 ohms with insertion loss typically less than 0.5 dB.

For large dynamic range applications, specify the T-H series which can handle
up to 100 mA primary current without saturation or distortion.

Need a connector version? Select from the FT or FTB series, available with
unbalanced or balanced outputs. Connector choices are female (BNC, Isolated
BNC, and Type N) and male (BNC and Type N). These units operate from 10 KHz
to 500 MHz with impedances of 50 and 75 ohms.

Of course, Mini-Circuits’ one-year guarantee is included.

DC ISOLATED Tl TLIH TLS1 T25-6 T46 ™1 T1H TGl  TI6IH
PRIMARY & Model No. T™OL.1 TMOLS-1 TMO25-6 TMO4-6 TMO9-1 TMOI16-1
SECONDARY Imped. Ratio 1 1 15 25 4 9 9 16 16

Freq. (MHz) 15400 8300 1300 01100 02200 15200 290 3120 785

o T Modet {1049) 3295 3495 $395 $395 $3.95 $345 $545 $395  $595

TMO model (1049)  $4.95 $6.75 $645 $6.45 $645 $645
CENTER-TAPPED TLT TZIT  T256T 3T T41 T41H 51T TI3IT
DC ISOLATED  Model No TMOL-IT TMO2-1T TMO25.6T TMO3-IT TMO4-1 TMOS-1T TMO13-1T
PRIMARY & Imped. Ratio 1 2 25 3 [} 4 5 13
SECONDARY Freq. (MHz) 05200 07200 01100 05250 2.350 8350 3300 3120

T Model (1049} $3.95 $4.25 $4.25 $3.95 $2.95 $4.95 $425 $4.25

B TMO model (1049) 3645 $6.75 $6.75 $6.45 3495 $6.75 $6.75

UNBALANCED T2:1 T31 T42 T81 T4l
PRIMARY & Model No. T™O2-1 TMO3-1 TMO42 TMOS1 TMOI41
SECONDARY Imped. Ratio 2 3 4 8 14

Freq. (MHz) 025600 5800 2600 15250  2.150

T model (1049) $345 %425 $345 $345 $4.25

TMO Model (1049)  $5.95 $6.95 $595 $5.95 $6.75
FT FTB Model No. FT15-1 FTBI.l1  FTBI-6 FTB1.1.75

Imped. Ratio 15 1 1 1

Freq. (MHz) 1400 2500 01200 5500

14 $2995  $29.95 $2995 $2995

Circle 5 on reader service card

7 Mini-Circuits

A Division of Scientihc Components Corp

World's largest manufacturer of Double Balanced Mixers
2625 East 14th Street, Brooklyn, New York 11235 (212)769-0200
Domestic and International Telex 125460 International Telex 620156
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Here is the biggest, toughest,
ruggedest, solid state Class A linear
amplifier we make. It's designed

to stand up in hostile environments,
yet it’s easy to field service
because all major subassemblies
are “plug in” replaceable.

Designed for use in HF transmitters,
RFI/EMI applications, linear
accelerators, and gas plasma
equipment, the ENI Model A-500

broadband power amplifier is

capable of delivering more than 500

watts of output over the frequency

range of 0.3 to 35 MHz.

And like all ENI power amplifiers,
the A-500 features unconditional
stability, instantaneous failsafe
provisions, and absolute protection
from overloads.

For more information, a demon-
stration, or a full line catalog, please
contact us at ENI, 3000 Winton
Road South, Rochester, N.Y. 14623.
Call 716/473-6900 or
telex 97-8283 ENI ROC.

6 Circle 6 on reader service card

Publisher’s letter

COmpetition between U. S. and Jap-

anese semiconductor manufactur-
ers has become a preoccupation on
both sides of the Pacific, reaching up
to the governments of the two coun-
tries. Does another article on this
competition have anything signifi-
cant to add?

The report on Japanese semicon-
ductor technology prepared by solid
state editor John Posa (p. 113) does
indeed have something new to say.
Essentially, John has reported on the
Japanese chip makers as a part of
the U.S. technical marketplace and
has considered the competition for
what it really is.

“It’s a mistake to operate on
fear,”” comments John. “It’s about
time journalists stopped the fearful
reporting, because that view lacks
true appreciation for what goes on in
Japan.”

For one, the Japanese industry is
not a monolithic band of firms. The
semiconductor companies compete
against each other as well as against
U. S. producers. Typically, the Jap-
anese makers serve the needs of big
parent conglomerates that consume
large quantities of components.

“The competition in the long
run,” John observes, “will be at the
system level—the best system will
decide the winners. The end product
is the key, and I still think that the
U. S. is the world leader in defining
and supplying what the system mar-
ket needs.”

To get the information for this
report, John visited the manufactur-
ing facilities and the research and
development labs of the leading Jap-
anese companies. He interviewed the
important technical people and the
top exccutives of these companies.
The result is an inside view of Japan
somewhat different from the usual
sound-the-alarm story.

The executives on the interview
schedule were open in their discus-
sions. John was therefore able to get
an answer to most questions.

But there were other questions.
Aspects of Japanese culture left him
wondering. For instance, John notes,
“I do not know why they need three
character sets [kanji, hiragana, and
katakana] to make one language.”

Also curious to John is the Japanese
habit of turning off the headlights of
their cars at night when stopped by a
traffic light. “I was told it is to save
on the battery, but it still seems
strange,” he says.

I other news from Japan, Robert
Neff of our Tokyo bureau takes a
look in this issue at the impact video
cassette recording equipment has
had on the traditional 8-millimeter
home movie camera makers (p. 89).
He reports that, in effect, “if you
can’t beat ’em, join ’em.”

Seeing a large potential market
for the new video cameras with
built-in recorders that the Japanese
consumer electronics companies are
bringing to market, the film-based
camera companies are also jumping
into the field. The reason is simple,
Bob says: 8-mm equipment sales are
slipping.

But the diversification trend is not
limited to Japan. Companies in
Europe and the U. S. are also going
into VCR cameras to counter erosion
of 8-mm sales. Will the strategy
work? Bob thinks that major compa-
nies such as Canon “can probably
carve out a niche in the burgeoning
worldwide VCR market.”

And from San Diego, we get word

from Terry Costlow, our man on
the scene, that the electronics com-
munity is rapidly turning the area
into “Silicon Valley South.”

“The jury is still out on whether
regional growth has reached its
peak,” Terry reports (p. 100). Com-
panies new to the area expect contin-
ued growth, but firms that have been
there for some time worry about
rising housing costs and a shortage
of managerial talent.

For now, it looks as though the
attractions of San Diego, together
with the balmy climate, will continue
to entice electronics firms.

74
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All filters are NOT created equal.

So Krohn-Hite Offers
A Choice of Eight,

Digitally Tuned Filters.

Now You Can Select
The Perfect One
For Your Application.

NM. Albuguerque (505)255-

imore (80132

At Krohn-Hite, we believe
it's important to match a filter to
your exact needs, so we offer
our top-of-the line 3300 series
of EIGHT digitally-tuned, active
filters. Four have single channels,
four are available in dual versions,
and we offer a selection of
frequency range and number
of poles. And best of all, our
applications people will listen
carefully to your needs and help
you select the best instrument
for your job — either our high
precision 3300 series or any filter
in our line.

Here are some of the features
of our 3300 series:

B0 (213)674-6850, San Jose (408)292-3220, CO, Defivar (303)773-1218; CT, CH
Oswell (404)998-2828; IL, Chicago (312)283-0713; iN, Carmel {317)844-0114; KS, O
"WA, Chelmsford (617)256-9061, MI, Detrort (313)961-3042; MN, Minneapolis (612)546-2021; MO
5'NJ, Cherry Hilt (609)4

OO0 oog 0d

Up to 96 dB/octave slope
As wide as 0.001 Hz to
100 KHz

Line or battery operation
Low noise/low distortion
Butterworth or R-C for
transient-free operation
Accuracy + 2%

Digital tuning; six bands,
three digit resolution

] DCto1MHz 3 dB points

We've created a whole family of
digitally tuned filters . . . because
we understand that all filters are
not created equal. Call today for
pricing information and technical
specifications. (617) 580-1660.

W/ L cROHN-HITE
CORPORATION

Avon Industrial Park, Avon, MA 02322

(617) 580-1660 TWX 710 345 0831

Center (203)693-0719,

.Park {913)649-6996;
. St. Louis (314)569-1406;
82-0059, Englewood (201)871-3916; NY, Rochester (716)473-5720, Saratoga Springs (518)377-8604, Syracuse
(315)437-6666; NC, Burlington (919)227-3639; OM, Chesterland (216)729-2222, Dayton (513)294-2476; OK, Jenks (918)299-2636; OR, Portland (503)297-2248, PA. Pittsburgh

(412)261-2604; SC, Greenville (803)271-8543; TX, Dallas (214)661-0400, Houston (713)688-1431; UT, Salt Lake City (801)466-8729; VA/DC, Fairfax (703)385-0600; WA, Bellevue
(206)454-3400; WI, Milwaukee (414)545-8400, CANADA, Montreal, Quebec (514)744-5829, Ottawa, Ontario (613)725-1931, Toronto, Ontario (416)625-0600, Calgary, Alberta

(403)458-4669; Burnaby, British Columbia (604)434-2611 © Krohn-Hite Corporation 1981
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Lightweight. Low cost.
Minicartridge drive.

New 1.34 megabit tape transport is compact, economical and built by Burroughs.
Model TM 110 uses the popular computer grade DC 100A tape cartridges. The
simple TTL-level interface minimizes controller design time. Read/write and
motor control electronics are built in. Mounts horizontally or vertically.
Requires minimum support software. Perfect for point-of-sale terminals, test

equipment, etc. Get the full story. Call or write for the

—_ name of your nearest representative.

=y G Burroughs OEM Marketing, Burroughs Place,
Detroit, MI 48232. (313) 972-8031. East Coast: (201)

' . 757-5000. Central U.S.: (612) 932-3800. West Coast:
(714) 835-7335. In Europe, Langwood House, High
Street, Rickmansworth, Hertfordshire, England.

Telephone Rickmansworth (09237) 70545.

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

Serd me copies of Leaders in
Electronics @ $39.50 plus applicable sales tax.
McGraw-Hill pays regular shipping and han-
dling charges on pre-paid orders.

Leaders in Electronics

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

e corporate executives o technical
managers ¢ designers and develop-

ers o government and military offi- [ Payment enclosed [ Bill firm [ Bill me
cials e academics  editors/pub- Name

lishers o securities analysts

trade/professional group directors ¢ Company

consultants ... plus an 80-page index

of biographees by affiliation. Sl

Prepared by the staff of Electronics City ‘ State Zip

magazine. 5,240 biographies. 651
pages, clothbound. $39.50

Signature
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Readers’ comments

Stop the pendulum

To the Editor: Small business is
looking forward to the wide availa-
bility of 16-bit microcomputer-based
systems. Since peripheral costs are
identical to that of 8-bit systems and
programming the 16-bit units is sim-
pler, it makes sense that 16-bit
microcomputer systems will ulti-
mately be cheaper.

It is disturbing, however, to see
manufacturers like Motorola and
Zilog rushing to announce new bus
configurations and ultimately over-
shooting the needs of 99% of all
small companies, every time they
announce a Nnew microprocessor.

I hope there are a few companies
in electroland that will take chips
like the 68000 and the Z8000 and
combine them with the Multibus to
make a system that will be good for
today and even for the next 10 years.

Henry Keultjes
Microdyne Co.
Mansfield, Ohio

Corrections

A symbol was omitted from the dia-
gram in Fig. 1 of “Dual-function amp
chip simplifies many circuits” (May 5,
p- 142). The node formed by connect-
ing the 0.01-uF capacitor, Qs's emitter,
and the 3.3-kQ resistor should be
grounded.

In “Counter-timer resolves 1 us over
extremely wide range” (May 19,
p-173), 10-kQ resistors should be
placed between pins 16, 31, and 32 of
the TC 5070P counter and ground.
Also, a switch that allows measuring
the duration of a single pulse can be
added between pin 24 of the counter
chip and the timer position of the
counter-timer switch’s lowest gang.
Likewise, pin 14 of the 8640B should
connect to pin 10 of the 74C74 flip-
Sfop chip.

Finally, in our special report, “The
drive for quality and reliability” (May
19, p. 125), Advanced Micro Devices
Inc., the well-known semiconductor
firm in Sunnyvale, Calif., was some-
times referred to as American Micro
Devices. Our apologies to AaMD and to
our readers. Needless to say, we are
now instituting greater quality checks
of our own.

Electronics/June 2, 1981



Interested in

The Mark Williams Company an-
nounces COHERENT” a state of the art,
third generation operating system
COHERENT s a totally independent de-
velopment of The Mark Williams Com-
pany. COHERENT contains a number of
software innovations not available else-
where, while maintaining compatibility
with UNIX*. The primary goal of
COHERENT is to provide a friendly en-
vironment for program development. The
intent is to provide the user with a wide
range of software building blocks from
which he canselect programs and utilities
to solve his problems in the most straight-
forward manner

COHERENT and all of its associated
software are written totally in the high-
level programming language C. Using C
as the primary implementation tanguage
yields a high degree of reliability, port-
ability, and ease of modification with no
noticeable performance penality.

COHERENT provides C language
source compatibility with programs writ-
ten to run under Seventh Edition UNIX,
enabling the large base of software
written to run under UNIX (from numer-
ous sources) to be available to the
COHERENT user. The system design is
based on a number of fundamental con-
cepts. Central to this design is the unified
structure of i/o with respect to ordinary
files, external devices, and interprocess
communication (pipes). At the same time,
a great deal of attention has been paid
to system performance so that the
machine's resources are used in the most
efficient way. The major features of
COHERENT include:
¢ multiuser and multi-tasking facilities,
® running processes in foreground and
background,
compatible mechanisms for file, device
and interprocess i/o facilities,
the shell command interpreter— modifi-
able for particular applications,
distributed file system with tree-struc-
tured, hierarchical design,
pipes and multiplexed channels for
interprocess communication,
asynchronous software interrupts,
generalized segmentation(shared data,
writeable instruction spaces),
ability to lock processes in memory for
real-time applications.

o fast swapping with swap storage cache,
e minimal interrupt lockout time for real-

*UNIX is a trademark of Bell Labs
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time applications,

reliable power failure recovery
facilities,

¢ fast disc accesses through disc buffer
cache,

loadable device drivers

process timing, profiling and debug-
ging trace features.

In addition to the standard commands
for manipulating processes, files, and the
like, in its initial release COHERENT will
include the following major software com-
ponents: SHELL, the command inter-
preter, STDIO, a portable, standard i/o
library plusrun-time supportroutines;
AS, an assembler for the host machine;
CROSS, a number of cross-assemblers
for other machines with compatible
object format with ‘AS® above: DB, a
symbolic debugger for C, Pascal, Fortran,
and assembler; ED, a context-oriented
text editor with regular expression pat-
terns; SED, a stream editor (used in fil-
ters) fashioned after‘ED’; GREP, a pattern
matching filter, AWK, a pattern scanning
and processing language; LEX, a lexical
analyzer generator; YACC, an advanced
parser generator language; NROFF, an
Nroff-compatible text formatter, LEARN,
computer-aided instruction about com-
puters; DC, a desk calculator; QUOTA,
a package of accounting programs to
control filespace and processor use; and
MAIL, an electronic personal message
system.

Of course, COHERENT will have an
ever-expanding number of programming
and language tools and basic commands
in future releases

Language Support

The realm of language support is one of
the major strengths of COHERENT. The
following language processors will be
supported initially:

e C a portable compiler for the
language C, including
stricter type enforcement
in the manner of LINT.

¢ FORTRAN portable compiler support-

ing the full ANS Fortran 77

standard

portable implementation of

the complete ISO standard

Pascal

e PASCAL

higher performance
software?

¢ XYBASIC™ a state of the art Basic com-
piler with the interactive
features of an interpreter.
The unified design philosophy underly-
ing the implementation of these lan-
guages has contributed significantly to
the ease of their portability. In particular,
the existence of a generalized code gen-
erator is such that with a minimal effort
{about one man-month) all of the above
language processors can be made to run
on a new machine. The net result is that
the compilers running under COHERENT
produce extremely tight code very
closely rivaling that produced by an expe-
rienced assembler programmer. Finally,
the unified coder and conformable calling
sequences permit the intermixture of
these languages in a single program

In part because of the language por-
tability discussed above, and in part be-
cause of a substantial effort in achieving
a greater degree of machine-indepen-
dence in the design and implementation
of the COHERENT operating system,
only a small effort need be invested to
port the whole system to a new machine.
Because of this, an investment in
COHERENT software is not tied to a
single processor. Applications can move
with the entire system to a new processor
with about two man months of effort

The initial version of COHERENT is
available for the Digital Equipment Cor-
poration PDP-11 computers with memory-
mapping, such as the PDP 11/34
Machines which will be supported in the
coming months are the Intel 8086, Zilog
28000, and Motorola 68000. Machines
for which ports are being considered are
the DEC VAX 11/780 and the IBM 370
among others.

Because COHERENT has been devel-
oped independently, the pricing is excep-
tionally attractive. Of course COHERENT
is completely supported by its devel
oper. To get more information about
COHERENT contact us today.

Mark
Williams
Company

1430 W. Wrightwood Ave . Chicago IL 60614
TEL: 312-472-6659 TWX. 910-221-1182
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You've really worked long and hard to
make sure your new system has the highest
throughput possible.

Don’t blow it with a bum ticker.

Get AMD's Am2925.

The new Am2925 will boost the through-
put of Am2900 and all high-performance
systems up to 30%.

What'’s our secret? Microcode control of
the cycle length.

Your system no longer has to run at the
cycle of the slowest instruction. You can get
down to as low as 100ns microcycles.

And, there are tour different clock wave-
forms to choose trom.

We even have a clock
for the AmZ8000.

The AmZ8127 provides CPU clock drive to
Vee-.4 for the AmZ8000 and all MOS CPUs.

But that’s not all.

The oscillator output is terrific for syn-
chronizing dynamic RAM timing. And the
AmZ8127 has synchronized slower clocks

for slower peripheral functions.

Both the AmZ8127 and the Am2925
include an oscillator, single-step, run-halt
and wait controls. Both replace a dozen

MSI chips.
Bipolar LSI:
The Simple Solution.

The Am2925 and AmZ8127 are two of
the newest members of AMD’s Bipolar 1.S]
family. The family that makes designing any
system easier, faster, simpler, cheaper.

Like all of AMD’s parts, both our
clocks meet or exceed INTSTD=123. We
guarantee it.

The International Standard of Quality
guarantees these electrical AQLs on all
gixéametﬁrs over the operating tem -

range: 0.1% on MOS RAMs & ROMs;
02% on Bi ic & Interface; 0.3%
on Linear,

ic & other memories.
@ If you need a clock or any high
performance part tor your next design, call

or write Advanced Micro Devices.
We've got some very timely solutions.

Advanced Micro Devices ¢l

901 Thompson Place, Sunnyvale, CA 90486 - (408) 732-2400
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Northern Engineering Laboratories Is Now
Part Of Midland-Ross Corpbratlon

For more than 27 years NEL has been a
reliable source for crystals and oscillators.
Although the name has changed, NEL will
continue to be a leader in the design and
production of frequency control devices.

Clock Oscillators TTL compatible CMOS and
TTL oscitlators are hermetically sealed, all-
metal package, DIP compatible units. Available
from 600 Hz to 60 MHz.

Low and High Frequency Crystals Providing
the widest variety of cuts available in the 1 KHz
to 800 KHz ranges, NEL offers the most
comprehensive industry selection. Also
available are high frequency crystals with
fundamental modes ranging from 1 MHz to 32
MHz and third overtone units up to 60 MHz.

Design Assistance For tight parameter
controls or a low, unit-cost approach, consulting
NEL early in the design stage can help you
make the best crystal or oscillator selection.

For assistance or your FREE copy of catalog
design manual 380, contact:

2 7 -

Midland-Ross Corporation
NEL Unit/Midtex Division
357 Beloit Street
Burlington, Wi 53105
414/763-3591

TWX 910-278-2450
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deo digital time displays
ASCIl output for RS232C ports

Time Code Generators and Readel
with IRIG, NASA, and level shift cods

Chrono-log Corporation, 2 West Park Road,
Havertown, Pa. 19083 Phone: (215) 853-1130

CHRONO-LOG

CORPORATION
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News update

W Voice communications may be the
next facility to be added to the Cam-
bridge Ring, a British candidate for
local computer networking. At Cam-
bridge University’s Computer Labo-
ratory, researchers have been experi-
menting with just such a system
using a Zilog Z80 microprocessor to
interface telephones with the ring.

The Cambridge Computer Labo-
ratory is the originator of the ring
[Electronics, Aug. 28, 1980, p. 80]. It
was developed there from 1976 to
1978 as a means of sharing comput-
er resources, transmitting data at 10
megabits a second over a twisted-
pair cable.

Voice communications via the ring
could have an important role in the
office equipment environment. It
could, for example, be used to
append “voicegrams’ containing an
executive’s comments to textual doc-
uments stored on disks.

Early on. The Cambridge project
is still very much in its early days.
For instance, the Z80 is used only
for convenience: the control program
amounts to no more than 200 bytes
of code, a level of complexity that
could easily be implemented in an
uncommitted logic array.

Cambridge researchers have al-
ready used this ULA technique to
develop a two-chip interface set for
the Cambridge Ring. These chips
were due last October, but a second
design iteration proved necessary.
The first of these samples have now
been received and are due for test-
ing, says their developer, Andrew
Hopper.

When available, the chips will sig-
nificantly lower the cost per ring
access port but that has not stopped
a proliferation of ring hardware sup-
pliers. To date, there are four,
among them Logica Ltd., which
launched its version last month.
Another is Acorn Computers Ltd.,
which also offers a low-cost local
network working at kilobit, rather
than megabit, rates. This, it says,
could be linked hierarchically to a
Cambridge Ring.

There is also a growing body of
user experience with the ring— pri-
marily at universities—and it has
proved highly reliable. -Kevin Smith

Electronics/June 2, 1981



NMote_
Cover plate, nospecial cut-out- — Al normal ASCIT codes

— Standard IC commector

.Q. BoE Jess

FCB plared ////az/jﬁ-/la/es.

Cﬁe/_fy Entcoaer will b 11/
/ No specia/ de-boyrice cricut)

Z-shot wiolded
,egymps.

the spec an w’]l finish
the keyboard.

When you come to Cherry for a keyboard your  extends across the whole spectrum of keyboards.

problems are over. You pass them on to us, Whether you want a full word-processor or

because we’ll take over your project from typesetting model, a board for a standard

conception right through to quantity production. intelligent terminal or lineprinter, a point-of-sale
Wehave theengineering skillsand experience  or home-computer unit, or a special key-pad,

to more than satisfy all your individual standard design or custom, we’ll provide the

requirements, and our keyboard capability necessary technology and quality —at the right price.

@HUEY Ji D' Cherey. The key name in keyboards.

CHERRY ELECTRICAL PRODUCTS CORP. 3608 Sunset Ave., Waukegan, IL 60085 ¢ 312/689-7612 « TWX: 910-235-1572

Worldwide affilistes and phone numbers; Cherry Semiconductor Corp., East Greenwich, Rl, U.S.A., 401-885-3600 « Cherry Mikroschalter GmbH, Auerbach, Germany, 09 643 181 « Cherry Electrical
Products Ltd., Harpenden (Herts) England, (05827) 63100 « Cherco Bras) Industria E. Comercio Ltda 5 Sao Paulo, Brazil, 55 (011} 246-4343 « Hirose Chevry Precision Co,, Ltd., Kawasaki, Japan, 044 933 3511
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LOW COST!
0PB 706
0PB 707

TRW Optron
REFLECTIVE OBJECT
SENSORS

NEW, LOW COST DEVICES
OFFER HIGH RELIABILITY
FOR NON-CONTACT SENSING

TRW Optron's new OPB 706 and OPB
707 reflective object sensors provide
solid state reliability at a low cost for
non-contact sensing applications.

Ideal applications for the OPB 706
and OPB 707 include detection of
edge of paper or cards, EOT/BOT
sensing, tachometers, motor speed
controls, and proximity detection.

The devices combine a high effi-
ciency solution grown gallium arse-
nide infrared LED with a silicon N-P-N
phototransistor (OPB 706) or
maximum sensitivity photodarlington
(OPB 707) in a plastic package. The
photosensor senses radiation from the
LED only when a reflective object is
within its field of view.

With LED current of 20 mA, the out-
put of the OPB 706 is typically 750 uA
when the device is positioned 0.050
inch from a 90% reflective surface.
Under similar operating conditions,
the output of the OPB 707 is typically
35mA.

A built-in light barrier in both devices
prevents response to radiation from
the LED when there is not a reflective
surface within the field of view of the
sensor. With no reflective surface, the
maximum sensor output due to
crosstalk between the sensor and LED
is 0.200 uA and 10 uA for the OPB 706
and OPB 707.

The OPB 706 and OPB 707 and
other low cost, high reliability TRW Op-
tron reflective transducers are im-
mediately available. Custom designed
versions are available on request.

Detailed information on the OPB

706 and OPB 707 reflective object I

sensors and other TRW Optron op-
toelectronic products . .. chips, dis-
crete components, optically coupled
isolators, and interrupter assemblies
.. .is available from your nearest TRW
Optron sales representative or the
factory direct.

TRW orrron

A DIVISION OF TRW INC.
1201 Tappan Circle
Carroliton, Texas 75006, us A
TWX-910-860-5958
214/242-6571
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People

Computer Automation needs
marketing boost, says Salkeld

One of the foremost. things on the
mind of Geoffrey Salkeld when he
came to America to take the helm of
Computer Automation Inc.’s Com-
puter Systems division was to rejuve-
nate the marketing operation. The
Englishman, who had managed
Computer Automation’s European
subsidiary since its inception in
1972, felt that an unpleasant part of
his new position at company head-
quarters in Irvine, Calif., would be a
reorganization that would include
the ouster of some employees. *I
expected to find poor[-quality] peo-
ple, but I couldn’t have been more
wrong,” the 46-year-old Salkeld
says. “What’s missing here is the
marketing machine.”

As division general manager, he
plans to build a marketing machine,
thereby lifting some of the burden
from the sales force. Comparing
sales personnel to infantry troops,
Salkeld says, “We've got good troops
with good weapons, but they’ve been
short of ammunition.”

To help supply the sales force, he
is establishing two managerial
posts —product marketing and prod-
uct management—and has plans to
double the sales support provided by
marketing. In the past, salesmen
have not received adequate informa-
tion about the products and their
niches in the marketplace, he says.
Salkeld also wants to improve cus-
tomer identification, avoiding what
he sees as an American tendency to
*“play Russian roulette” in making
loosely selected sales calls.

Input sought. The self-proclaimed
“fanatic on product planning” has
established a product-planning re-
view group that will consist of repre-
sentatives from each product line of
the division, so that further products
will be planned with input from each
sector. Another of his goals is to take
some of the decision-making burden
from the shoulders of company pres-
ident David Methvin.

*“l want to put well-reasoned
options before him,” he says, noting
that in the past Methvin has some-

Commander. Geoffrey Salkeld aims to give
marketing ammunition to sales troops.

times been forced to dictate because
of a lack of selections. “He should
dictate, but he should dictate from
the options, and they must be placed
before him,” Salkeld emphasizes.

Although he enjoys southern Cali-
fornia, the father of two is holding
onto his property in England, plan-
ning to return after things are back
on an even keel in the States.

Solid state is spearhead
for RCA, says Pletcher

“There is a corporate commitment
at RCA to be No. 1 in electronics and
a major player in the semiconductor
industry,” says Stephen L. Pletcher.
The new marketing vice president at
RCA Corp.’s Solid State division sees
his Somerville, N.J., operation as
the spearhead of the company’s elec-
tronics business. In fact, he notes,
“solid state was singled out as a tar-
get for heavy emphasis and invest-
ment” by the outgoing company
chairman, Edgar H. Griffiths, at the
recent annual meeting.

As follow-through on Griffiths’s
charge, Pletcher, the 40-year-old
former vice president for sales at
Harris Corp.’s Semiconductor Prod-
ucts division in Melbourne, Fla.,
ticks off these two items:

B The division in 1980 invested more
than twice the 1979 figure in capital
cquipment. “We were behind the big
guys, but we’ll catch up in two
years—and we were able to skip
some of the intermediate steps.”

® Spending on research and develop-
ment will be in excess of 10% of
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PDP-11/23 il

FIRSTAR"ARRAY PROCESSOR SYSTEM

FIRST COMPUTER CORPORATION
INTRODUCES A NEW CONCEPT IN COST
EFFECTIVE HIGH-SPEED ARITHMETIC
PROCESSING SYSTEMS

First Computer Corporation, one

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

SUPER COMPUTER COMPUTATIONAL
SPEED

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

® ed tr k of
® Registered trademark of Digital Equipment Corporation
™ Trademark First Computer Corporation

FS-1

SOUTHERN REGION
Houston, TX (713) 960-1050

Point inc,
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PROVEN ARCHITECTURE + REAL-TIME
ENHANCEMENTS = UNBEATABLE
PERFORMANCE

The FPS-100 is based on the proven
parallel pipeline architecture of the
FPS AP-120B. New enhancements such
as extensive Real-Time capabilities
provide maximum computational
efficiency with a minimum host
computer interaction. The
cost-performance of the New FIRSTAR
System is unbeatable in the universe.

EXTENSIVE DEVELOPMENT SOFTWARE—
SAVES PROGRAMMING COST

With every FIRSTAR System you can
select from an extensive library of
easy to use software consisting of

an Assembler, Debugger, Simulator,
Utilities, Math Libraries, Signal
Processing Libraries, Image Processing
Libraries, and Host Executives. It's
easy to start using your FIRSTAR
System quickly.

NEW SUPER-100 MULTI-TASKING
REAL-TIME SUPERVISOR
This new Real-Time Supervisor permits

™

WESTERN REGION
California (To be announced)

the execution of muitiple Real-Time
tasks on a priority basis. SUPER-100
can virtually place the FPS-100 in a
stand-alone multi-tasking mode for
the processing of multiple streams of
input data with a minimum of host
computer dependency.

CHOICE OF DEC HOST COMPUTER
OPERATING SYSTEMS

Select the Digital EQuipment
Corporation Operating System which
best matches your application needs.
FIRSTAR is available with either the
RT-11 Real-Time Executive or the
RSX-11M Resource-Sharing Executive.
All Operating Systems are fully
supported by Digital.

INSTALLATION AND FIELD SERVICE
WORLDOWIDE BY DEC AND FPS

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

TWX NUMBER 910-651-1916

computer corporation

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

NORTH CENTRAL REGION
Chicago, IL (312) 920-1050
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Fed up with
power-hungry

FLASH ADCs?

New RCA 6-bit CMOS
FLASH ADC gives video
speed at CMOS low power.

® Pp=-35 mW: Vpp-=5V; 11 MHz sampling rate.
® Pp=180 mW: Vpp-8Y, 15 MHz sampling rate.
® 6-bit output with overflow bit.
® Latched 3-state output with 2 chip-enables.
® Fully microprocessor compatible.
@ Connect two devices for either 7-bit output or 30 MHz
sampling rate.
e Type: Ceramic CA3300D; $38.* each, 1000+ quantity.
Die CA3300H; $22.* each, 1000+ quantity.
For more information, contact your local RCA Solid State
Distributor.
Or contact RCA Solid State headquarters in Somerville,
New Jersey. Brussels, Belgium. Sao Paulo, Brazil. Hong Kong.

*Optional distributor resale. U.S. only.
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Point man. Stephen Pletcher sees RCA Sol-
id State leading his firm's electronics effort
sales—which last year represented
about 5% of RCA’s total of $8 billion.
*Here, too, we're behind as a per-
centage of sales and our plan is to
geteven.”

The master plan calls for the divi-
sion to grow faster than the markets
in which it competes—principally
power and discrete devices, comple-
mentary-MOS memory and logic,
and linear circuits—now that the
division has been consolidated, Ple-
tcher says. “We're dedicated to
those market niches where we have
been successful,” he adds, which
means a major thrust in C-MOS.
However, “silicon on sapphire is still
being made for custom applications
in high-reliability, radiation-hard-
ened, and certain high-speed areas,”
he notes.

Pletcher has a bachelor’s degree in
marketing from California State
College in Fullerton and before his
tenure at Harris was national sales
manager at Mostek Corp. in Carroll-
ton, Texas. He emphasizes that RCA
Solid State will no longer adopt the
shotgun approach—*almost cvery
process and every market™ —but will
go after market segments.

“From now on,” he says, “we are
interested only in the markets where
we have strength and where growth
is possible.” In addition, his plan
calls for identifying customers in a
*major account focus program” to
better fill their needs and for more
new products—25 in the chip area so
far this year. O




Did you know
that Mepco//Electra
has6 waa//s of satisfying

(o)

20

of your

military and industrial
Cermet Trimmer needs?

That'’s right! Mepco/Electra has
6 ways of satisfying 90% of your
military and industrial cermet trim-
mer needs. The quality you want
at an economical price. It's your
choice; look at what's available: %"
round single turn and square mul-
titurn cermet trimmers, %" square
single turn and multiturn cermet
trimmers and %" rectangular multi-
turn industrial cermet trimmers. At
prices as low as 65¢ for a /4" round
single turn trimmer.*

Now check our broad range of
cermet trimmer specifications:

+50 PPM/°C and + 100 PPM/
°C maximum Temperature
Coefficient

Ya watt, 2 watt and 1 watt
Power Ratings

Standard Resistance Values
from 10 ohms through 1 meg
ohm. Special values available up
to 5 meg ohms

cermet trimmer
Mil Qualified
RJ26 & RIR26

7

© Copyright. 1981 Mepco/Electra, inc

Operating Temperature
Range: Industrial Products
—~25°C to + 125°C, Mil Products
—-55°C to 150°C

Excellent Stability:
(Environmental) AR <3%
(Shock and Vibration) AR < 1%

Contact Resistance Variation<1%

Infinite Resolution

All available in a wide range of
mechanical configurations and pin
styles!

Mil approved not only to Mil-R-
22097 Styles RJ12, 24, 26 and 50,
but also to the high reliability
specifications Mil-R-39035 Styles
RJR12, 24, 26 and 50 to charac-
teristic “"F” and "H", Failure Rate
“"M" and "P".

Stocked in more than 140 dis-
tributor locations in the United
States and Canada, our cermet
trimmers offer you maximum per-
formance at a minimum price. Just

A ol 3
%’ single turn
industrial
cermet
trimmer

@

>
7

six more reasons to make Mepco/
Electra the source for all your resis-
tor and capacitor needs.

Need more details?

Call our San Diego facility at
(714) 453-0332 now!

Mepco/Electra: your resistor/
capacitor company with
tomorrow's technology today.

// MEPCO/ELECTRAINC. |

ANOR TH AMERICAN PHILIPS « weany

Corporate Headquarters
Columbia Road

Morristown, New Jersey 07960
(201) 539-2000

TWX: 710/986/7437

* 1000 prece OEM price

%" multiturn
cermet trimmer
Mil Qualified
RJ24 & RIR24

Now you do!
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Now you can get your hands on
Intel's 2764 EPROM for just $16.
That's also the price we'll guar-
antee you for deliveries of 10,000
or more in first quarter, 1982.
And it's good for one today.
Which means you can start to
design 64K non-volatile pro-
grammable memory into your
system right now.
And know by the time your

system goes into production, the | made our 2716, 2732 and 2732A

volume price for 64K will be $16. |
We can make that guarantee I

because Intel's 2764 is already
in high volume production. And
it has the same size die as our
2716 —thanks to our high density
HMOS*-E process.

That's why our 2764 is already
on its way down a super fast
price curve that other 64K
EPROMSs haven't even started

Of course, the 2764 comes
with all the innovations that have

EPROMs industiy standards.
Access times down to 200

nanoseconds to increase your 1
system throughput time
Two-line control that eliminates |
bus contention to maximize
data reliability
And along with that, there’s
our EPROM reliability that
comes from 5 million hours of
accelerated HMQOS-E life tests.
Plus a JEDEC-standard pinout
for byte-wide memories.
So you can switch from 16K
to 64K in no time —with a mini-

| mum of change.




( 42%5’:; éggg&r‘?js??m%ﬁﬁ?s [ This coupon good for one 450ns 2764 EPROM at $16 when accom-

. 1 n X H H - .
coupon. Take it to your author- panied by any $100 Intel order. Limit one per customer. Offer expires

ized Intel distributor or Intel sales August 31, 1981
representative, along with any
$100 Intel order and $16

Then reach for the sky.

For information on our EPROM
family, contact Intel Corporation,
3065 Bowers Avenue, Santa
Clara, CA 95051. Or call (408)
987-8080

Name__ = Company____.~~~
Address___ City___ - e--————-r

Europe Intel International, Brussels, Belgium
State le Japan Intel Japan, Tokyo United States and Canadian l
— - - ~  distrbutors Alhance, Almac/Stroum. Arrow Electromics

Phone _ Hamilton/Electro Sales, Harvey. Industrial Components
Pioneer, L A Varah, Wyle Distribution Group. Zentronics

My applicaton____ delivers
Estimated 64Kusage_____ SO|ut|0nS

*HMOS is a patented Intel process. |

| Avnet Electronics, Component Specialties, Hamulton/Avnet
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The solution to your
problems.

Now. A logic analyzer made ex-
pressly for microprocessor-based
design.

The Tektronix 7D02.

An instrument that provides solu-
tions instead of compounding prob-
lems. That cuts design time and
improves cost-effectiveness.

Look at just a few examples:

Design Problem: Adapting your
logic analyzer to work with a specific
processor.

7D02 Solution: Just plug the uP-
specific 7D02 probe directly into the
prototype microprocessor socket
and press START. Acquired data is
immediately disassembled and
displayed in your processor's own
mMNemonIcs.

Design Problem: Sorting error-
related data from other program flow.
7D02 Solution: Programmable data
and clock qualification filters the
data and stores only information
pertinent to the problem.

Design Problem: Relating hard-
ware activity to program flow.
7D02 Solution: State and timing
sections are included in a single
logic analyzer, with each section
able to trigger or qualify data
acquisition by the other.

Design Problem: Monitoring 1/0O
activity on the system bus.

7D02 Solution: Acquire both syn-
chronous and asynchronous data
through interactive triggering to
examine both slides of an I/0O
transaction.

Capyright (c) 1981, Tektranix, Inc 960

The logic analyzer for

Design Problem: Tracking program
flow through non-sequential
algorithms with conditional branches
to pinpoint an error.

B

Conditional
branch

To next |
partof program '

S
-
55
)
=

7D02 Solution: The 7D02 can
monitor multiple events and condi-
tionally branch as part of its trigger or
data qualification sequence. As a
result, it can detect an error condition
anywhere in your program flow.



microprocessor-based design.

7D02. The solution.

No matter how you look at it, the
7D02 has what you need for faster,
more efficient microprocessor-
based design.

A series of probe modules adapt the
7D02 to major 8-bit and 16-bit pro-
cessors, both now and in the future.
There's also a general purpose
probe for use with microprocessors
not specifically supported today. It
may also be used like a conventional
logic analyzer for troubleshooting
the peripheral elements of the sys-
tem you're designing.

You can have up to 52 channels of
synchronous data acquisition, of
which 8 channels can be used to
acquire asynchronous data at
speeds to 50 MHz for timing
analysis.

Data acquisition resources include
four word recognizers and two in-
teractive counters that can be reset
on the fly. Also several modes of both
data and clock gualification.

You get two levels of glitch triggering
with a resolution of 5 ns, and a sepa-
rate glitch memory. Plus separate
acquisition and reference memories
for quick data comparisons.

And all the 7D02's resources are
quickly and clearly configurable
through a simple user language.
One that lets you trigger right on a
problem instead of around it. Mini-
mum programming input yields
maximum insight into your proto-
type's software and hardware
activity.

For more information on the 7D02,
contact your Tek Sales Engineer or
call us toll-free. 1-800-547-6711

You’ll wonder how you ever
designed without it.

For further information, contact:

U.S.A., Asia, Australia, Central & South
America, Japan

Tektronix, Inc

PO. Box 4828

Portland, OR 97208

Phone 800/547-6711

Oregon only 800/452-6773

Telex 910-467-8708

Cable TEKTRONIX

Europe, Africa,

Middle East

Tektronix International, inc
European Marketing Centre
Postbox 827

1180 AV Amstelveen

The Netherlands

Telex 18312

Canada

Tektronix Canada Inc

PO Box 6500

Barne, Ontario L4M 4V3
Phone 705/737-2700

Circle #21 for literature
Circle #238 for sales call

Tektronix

COMMITTED TO EXCELLENCE
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The INMOS IMS1400 16K static RAM sets another new standard.

Once again. the INMOS commitment to leadership Both the IMS1400-45 and the IMS1400-55 deliver the
in advanced VLS| technology has resulted in new perfor- performance you'd expect from a VLSI leader. And what's
mance levels for the IMS1400 16K x 1 static RAM. more, they're available now. For full information on the

The new IMS1400-45 offers the exceptionally fast chip  new standard of static RAMs, call or write INMOS today.
enable access time of 45ns, with address access and

cycle times of 40ns. Surprisingly enough, it consumes a

no more power than its 55ns companion. That's less

than 660mW of active power and 120mW of standby

power, using just a single SV ( +£10%) power supply.

And, like the IMS1400-55, it's TTL compatible and is P.0. Box 16000 * Colorado Springs. Colorado 80935  (303) 630-4000 « TWX

: : g : s 910/920-4904  Burlington, Mass. (617) 273-5150 * Dayton. Ohio (513) 439-0988 »
packaged in a 20 pin. 300 mil ceramic DIP with industry San Jose. Calif. (408) 298-1786 « Whitefriars » Lewins Mead » Bristol BSI 2NP »

standard pinout. ENGLAND o Phone 44 272 290 861  TLX: 851-444723
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Editorial

Following the small step

Recent efforts by the Reagan Administration on
behalf of the semiconductor industry have paid
off moderately in an agreement in principle with
the Japanese government to lower tariffs on
incoming semiconductors to 4.2%. The signifi-
cance is not so much in the actual amount of the
reduction, but rather as the first signs of willing-
ness of the Japanese to budge on their protec-
tionist stance against U.S. imports. Equally
important is the recognition by the Administra-
tion that the semiconductor industry warrants
vigorous support. So the tariff reduction is a
good start, but it is only a small step forward.
The industry needs much more substantial help
on a number of problems.

For example, there is the difficulty of capital
formation in an era of high interest rates while
competing with highly leveraged Japanese com-
panies that have an open pipeline to bank loans
at low interest. One helpful step would be to
allow faster depreciation of the very expensive
equipment used by the semiconductor makers —
equipment that quickly becomes obsolete as the
technology changes. Several bills are now pend-
ing in Congress that would help. The best one for
the industry appears to be S-317, which permits
a 6% investment credit for equipment deprecia-
tion over two years.

Support is also sought by the industry in the
area of funding for research and development. In
the face of organized R&D programs fully
backed and funded by foreign governments,
U.S. firms find themselves at a distinct disad-
vantage when they have to do it all on their own.
The Government can provide incentives by
appropriate legislation. HR-1539, now pending
in the House, would permit a 25% incremental

24

tax credit for R&D and is seen by the industry as
highly beneficial to fast-growing, high-technolo-
gy companies. Another bill, HR-1864 (the Sen-
ate version is S-692), would grant a 25% tax
credit for contributions to universities.

A third important problem for the industry is
attracting and holding on to good people. A
whole slew of bills are pending—most of them
opposed by the Administration—that are
designed to help do just that. At least four are in
the hopper that eliminate income tax for Ameri-
cans working abroad, a measure that is long
overdue. Insiders give the concept a 50% chance
of passing in one of the versions. Other measures
being proposed are the reinstatement of qualified
stock options and reduction of capital gains tax
by raising the exclusion from the present 60% to
between 70% and 80%. Industry representatives
deem these measures a long shot.

Finally, there is S-970, a trade reorganization
bill that proposes a Department of International
Trade and Investment that would merge all the
various agencies and units now involved in inter-
national trade into one cabinet-level department.
That would certainly have the advantage of giv-
ing the Government one consistent voice in trade
policy, an improvement over the current caca-
phony of conflicting rules and objectives of the
many agencies that get into the act.

If the Administration really believes that
semiconductors are a vital component of the
economy they are trying so hard to restore, as
seems to be demonstrated by the tariff agree-
ment, then they should get behind these bills and
get them enacted. No less than the future status
of the U. S. semiconductor industry as a world
competitor is at stake.

Electronics/June 2, 1981



Whats so special about
Pro-Logs new 4 MHz Z80A card?

You can’t tell by specs alone.
It’s not just the state-of-the-art
4 MHz clock rate that makes our new
7804 STD BUS card something special.
It5 not just the on-board counter/
timer with four cascadable channels.
Or the byte-wide memory that
allows mapping and strapping in any
combination up to 8K bytes of RAM
and 32K bytes of ROM and PROM,
or up to 65K bytes with the
companion 7704 memory card.
Dynamic RAM refresh, power-on
reset, bi-directional address and control
bus for DMA . . . all are features you
can get from other STD BUS card
manufacturers.

What extraordinary is the quality.

Our new Z80A CPU card is built by

Pro-Log—the people who designed the
- STD BUS concept

Electronics / June 2, 1981

Like every one of our STD 7000
series cards, this Z80A CPU card is
built with proven. industry-standard
parts. All components are 100% tested
and burned-in. It’s designed to work
reliably with all of our STD BUS
interface and 1/0 cards. and to keep
on working and working in the field.

We're so proud of our high quality
that we back it with a one-year parts
and labor warranty.

That’s why our
customers ask us to
build STD BUS
cards they could
get somewhere else.
Because no one
builds cards with
Pro-Log5 attention
to quality and
reliability.

Ask our customers.

Find out what our customers say
about using Pro-Log STD 7000 cards.
Write or call for our STD BUS
applications brochure, plus technical
data on our new 7804 CPU card. its
companion 7704 memory card. and
our full line of STD BUS products.

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

Pl

PRO-LOG

CORPORATION
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THE PACESETTING

PEP 500

Image Memory
Scan Converter

T ——

TN

Highest Resolution—Low-Cost

Displays in brightest, sharpest detail
... facilitates gven the most critical
of industrial and medical evalu-
ations, and decisive analyses. The
PEP 500 stores and converts
electronic information—from any
source. Interfaces to video, displays
highest resolution, highly definitive
Black and White and full-range 32
Gray Scale Level images. All at low-
cost.

Applications

Industrial and Medical X-ray—Provides
instant  look—suitcases, metal castings,
broken bones—by grabbing an image,
enlarging, and sharpening detail. Holds image
an hour or more. Computer Graphics—
viewing, editing without constant computer
refresh . .. converts information to TV raster
format for multiple screen or video profector
viewing. Ulitrasound Imaging/Nuclear
Scanning—Brightest, sharpest diagnostic
images. Slow image viewing, aids in identifying
only significant clinical information.Eliminates
unnecessary film exposure. Saves doctors’
tme

Other Applications:

Radar/Sonar e Acoustic Microscope o
Scanning Electronic Microscope o
Infrared imaging e Thermography

Features

Fastest Addressing e Sharpest
Images, widest dynamic range e
Image Integration ¢ Muiltiple Image
Storage e Long Image Retention e
Control from any location e Rugged-
ized, shock resistant, temperature
tested construction e Highest
stability in field operation e Zoom e
Other Options

THE ADDED DIMENSION—With the PEP 500
you can entify pertinent images in high
resolution, concretize evaluations for decision:
making, arrive at decisive diagnostic analysss,
conclusively THE PEP SO0 COST-JUSTIFIES,
QUICKLY.

For More Information . . . or to
discuss your application

Call Tony Kaseta
(201) 297-4448 collect.

PRINCETON
‘\\‘/ ELECTRONIC
Y PRODUCTS, INC.

P.O. Box 101, North Brunswick, N.J. 08902
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Meetings

39th Annual Device Research Con-
ference, 1EEE Electronic Devices
Society, University of California at
Santa Barbara, June 22-24.

Comdex/Spring, The Interface
Group (160 Speen St., Framingham,
Mass. 01701), New York Coliseum,
New York, June 23-25.

EMC ’81—Electronic Materials Con-
ference, Metallurgical Society (P. O.
Box 430, Warrendale, Pa. 15086),
University of California at Santa
Barbara, June 24-26.

FTCS-11—11th Annual International
Symposium on Fault-Tolerant Com-
puting, 1EEE Computer Society, Hol-
iday Inn Downtown, Portland,
Maine, June 24-26.

18th Design Automation Conference,
IEEE and Association for Computing
Machinery, Opryland Hotel, Nash-
ville, Tenn., June 29-July 1.

Power Electronics Specialist Confer-
ence, IEEE Aerospace and Electronic
Systems, University of Colorado,
Boulder, June 29-July 2.

Third International Conference on
Hot Carriers in Semiconductors,
Center for the Electronic Study of
Solids (Université des Sciences et
Techniques du Languedoc, Centre
d’Etudes Electroniques des Solides,
34060-Montpellier CEDEX, France),
Montpellier, July 7-10.

Concapan 1, First Convention-Expo-
sition of Electrical and Electronic
Engineering of Central America and
Panama, 1EEE, Atalpa Convention
Center, Panama City, July 9-12.

ICALP 81-Eighth International Collo-
quium on Automata, Languages, and
Programming, European Association
for Theoretical Computer Science
(S. Even [icALP 81], Computer
Science Department, The Technion,
Haifa, Israel), The Technion, Haifa,
July 13-17.

Fifth International Conference on
Vapor Growth and Epitaxy and Fifth
American Conference on Crystal

Growth, American Association for
Crystal Growth (Conference Secre-
tariat, Anthony L. Gentile, Hughes
Research Laboratories, 3011 Malibu
Canyon Rd., Malibu, Calif. 90265),
Hotel del Coronado, Coronado,
Calif., July 19-24.

wCCE 81 —Third World Conference
on Computers in Education, Interna-
tional Federation for Information
Processing (WCCE 81 Organization
Committee, Pierre Immer, 33, av. de
Cour, CH 1007 Lausanne, Switzer-
land), Palais de Beaulieu, Lausanne,
July 27-31.

Siggraph ’81, Association for Com-
puting Machinery (Siggraph 81
Conference Office, 1 Hlinois Center,
111 E. Wacker Dr., Chicago, Il
60601), Dallas Convention Center,
Dallas, Aug. 3-7.

16th Intersociety Energy Conversion
Engineering Conference, IEEE,
American Society of Mechanical
Engineers, American Institute of
Aeronautics and Astronautics, e? al.,
Hyatt Regency Hotel, Atlanta, Aug.
9-14.

Seminars

Visual Psychophysics and Medical
Imaging Symposium, I1EEE, Vrije
University, Brussels, Belgium, July
2-3.

Gordon Research Conferences (Pas-
tore Chemical Laboratory, Universi-
ty of Rhode Island, Kingston, R. 1.
02881): “Thin Films and Solid Sur-
faces,” Colby-Sawyer College, New
London, N. H., July 13-17; “Point
and Line Defects in Semiconduc-
tors,” Plymouth State College,
Plymouth, N. H., July 13-17; *Non-
linear Optics and Lasers,” Brewster
Academy, Wolfeboro, N. H., Aug.
3-7.

Third Brazilian Workshop on Micro-
electronics, Laboratério de Eletroni-
ca e Dispositivos (Faculdade de
Engenharia de Campinas, Unicamp,
Caixa Postal 6061, 13100-Campi-
nas-Sdo Palo, Brazil), University of
Campinas, Sdo Palo, July 13-24.
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8 MICROS
IN ONE.

For emulation

or production,
put the MK38P70
to work for you.

MOSTEK

For 8-bit microcomputer ap-
plications, no other single-chip
family gives you more design
momentum than the Mostek
3870. Our piggyback EPROM
MK38P70 is one reason why.

The MK38P70 lets you emu-
late all eight members of the
Mostek 3870 family. Simply in-
sert the MK38P70 with its pro-

grammed EPROM into the target

socket, and test your code. Re-
programming is quick

and efficient on any standard
EPROM programmer.

A recent price cut makes the
MKB38P70 a very practical pro-
duction circuit as well. In some
cases, an MK38P70 is more eco-
nomical than its masked-ROM
counterparts. Plus it's available
at your local Mostek distributor,
and can be quickly put into
production.

This single-chip family has
been proven in hundreds of de-
signs and millions of circuits.
And all eight 3870 versions are
hardware and software compati-
ble. You buy only what you need
today without limiting your
future options.

Look at it another way: the
MK38P70 gives you eight differ-
ent custom chips in one stan-
dard package available at all
Mostek distributors. That's de-
sign momentum. Put it to work
for you. Call or write Mostek
Corporation, 1215 West Crosby
Road, Carrollton, Texas 75006;
phone (214) 323-1801. In Europe,
contact Mostek Brussels;
phone 762.18.80.

© 1981 Mostek Corporation
MOSTEK ®, MK3870 and MK38P70 are trademarks of
Mostek Corporation
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This symbol
means faster
measurement
system
development. . .

The familiar HP-IB (Hewlett-Packard Interface Bus)
symbol is HP’s way of identifying instruments and com-
puters that conform to the IEEE-488 standard. But it
means much more than just bus architecture and
system compeatibility. The HP-IB symbol also stands for
the documentation and support that helps you get

a measurement. system operational in weeks instead

of months.

Five reasons why you’ll save time and effort.

Choose HP when you need a measurement system
and you get these advan-
tages: 1) All devices and all
documentation come from
a single source which
means consistency in
design and documentation.
2) Every member of the
HP-IB family of instruments
and computers — over 140
in all — is designed for
and tested to rigid HP-1B standards of compatibility.
3) Just as important, every HP-IB device comes with
complete and comprehensive documentation that's
easy to follow and consistent in its approach to
implementation. You'll receive service manuals and
operating manuals that typically include a guide to the
implementation of computer based systems. 4) You

28
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can choose from more than 100 HP application notes.
Many of these will teach you how to accomplish
specific measurements in conjunction with the con-
trolling computer. Software examples are included in a
number of these to help you get to a solution even
faster. In fact, one of these examples may be just what
you need for your exact application. And many HP
application notes list the results of performance tests to
help you verify proper system operation. 5} HP also
offers training, system engineering support and on-site
service . . . assistance from start to finish. But these
aren’t the only reasons HP is the logical choice for
measurement system development.

Over ten years of experience to call on.

When you design and build a measurement system,
you can have the confidence of working with the com-
pany that was there when the need for a standard was
realized. HP invented the 3-wire handshake technique
and ever since then we've been designing and building
HP-IB compatible components. By choosing an HP
instrument or computer, you get the benefit of over 10
years experience in interface bus architecture, and how
it can best be implemented.

Choose from a wide variety of computers.

With more than 140 different HP-IB instruments and
computers to choose from, you can configure the
measurement system that’s just right for your application.

Electronics/June 2, 1981



For your computing controller, you can choose from
among the seven members of HP’s powerful, flexible
1000 series family. Or you can select one of five
friendly and flexible desktop computers. All HP com-
puters have powerful, high-level languages that make it
easy for you to write application programs.

Sticking with you.

HP offers all “Designed for Systems” devices with
post-warranty support you can count on. You can con-
tinue this beyond the normal warranty period with an
HP Maintenance Agreement. That means you’ll enjoy
yearly fixed cost, regularly scheduled preventive
maintenance, priority response, and even more.

Meet the HP-IB family.

To find out how HP-IB compatible [, -
instruments and controllers can speed | "~ ay
you to a faster system solution, send
for our free brochure, “Do your
own system design in weeks, in-
stead of months.” Just write:
Hewlett-Packard, 1507 Page Mill
Road, Palo Alto, CA 94304. Or
call the HP regional office nearest
you: East (201) 265-5000, West
(213) 970-7500, Midwest (312)
255-9800, South (404) 955-1500, "“\--\
Canada (416) 678-9430.

Electronics /June 2, 1981

because it stands
for system
documentation and
support on more
than 140 HP-IB
instruments and
computers.

|DESIGNED FOH|

SYSTEMS
HP-IB: Not just a
standard, but a
decade of experience.

HEWLETT

(ﬁp PACKARD
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SCIENCE,
NQOT

SCIENCE FICTION

Fact: The Mostek 64K RAM is
here. Utilizing our Scaled POLY 5
process technology, this new
generation VLSI memory repre-
sents the cumulative expertise
of the same people who already
have three impressive industry
standard memories to their
credit. Standards that include
the MK4096 4K RAM, as well as
its second generation counter-
part, the MK4027. And more re-
cently, the MK4116 16K dynamic
RAM.

Fact: The MK4564 is not, how-
ever, a simple scaling of the
MK4116. On the contrary, it's an
entirely new approach to MOS
memory design. One that de-
manded fresh, innovative ideas
to maximize signal strength, yet
minimize differential noise,
sense amplifier offset and sub-
strate voltage excursions, to
name just a few. How we mas-
tered these challenges with new
circuitry, new layout techniques
and new process technology is
why our 64K RAM is so highly

Science showing science: New advances in photographic densitomet



Introducing the Mostek
64K RAM. An innovative yet

realistic approach significantly
enhances manufactu%ability. MOSTEK@

manufacturable. And why it
provides such wide operating
margins both internally and to
the system user.

Fact: The MK4564 has all the
performance characteristics
you would expect from the in-
dustry’s memory leader. Organ-
ized 65,536 words this single
supply, 5-volt NMOS memory
features fast access time and
low power dissipation; just
300mW active and 22mW stand-
by. Refresh characteristics have
been chosen to maintain com-
patibility with other Mostek
dynamic RAMs. To simplify
user interface, a pin 1 on-chip
refresh version, designated
MK4164, is also available. Pin-
out for both, of course, is
JEDEC-approved.

Fact: There are some very de-
tailed reasons why the MK4564
is so highly manufacturable.
Why it's so reliable. And why
we fully expect it to become the
standard by which other 64K
RAMs will be measured. To find
out what those reasons are, send
for the 64K RAM brochure that
explains them. In terms of sci-
ence, not science fiction. Write
Mostek, 1215 West Crosby Road,
Carrollton, Texas 75006. Or call
(214) 323-6000. In Europe, con-
tact Mostek Brussels 762.18.80.

MOSTEK® and POLY 5 are trademarks of Mostek Corporation
©1981 Mostek Corporation

ovide inside view of the Mostek 64K RAM.
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Nicolet digital oscilloscopes
offer you resolution, precision,
dynamic range and transient
capture capabilities unobtainable
on analog oscilloscopes. They
are simple to operate and yet
extremely versatile.

Signals can be viewed live,
continuously compared to a
reference waveform or stored
for detailed examination.
Continuous, normal and pre-
trigger operation are offered as
standard and in all modes cursor-
interactive time and voltage
coordinates can be displayed
concurrently with the signal.
Stored waveforms can be dis-
played or plotted in XY or YT
format, transferred to internal
disk memory for permanent
storage or output to other
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computing devices via industry
standard interfaces.

In addition to offering you
the performance you would
expect from the industry leader,
Nicolet digital oscilloscopes are
extremely well proven with thou-
sands in effective use throughout
the world.

Find out how Nicolet can belp
you solve problems and see things
you've never seen before.

For more information, simply
circle the reader service card
or call 608/271-3333. Or write:

Nicolet Instrument Corporation,
5225 Verona Road, Madison,
\ansconsm 53711.

- 2 NICOLET
Ve INSTRUMENT
\ // CORPORATION

— WSS OSCILLOSCOPE DIVISION
Sales and Service Offices Worldwide

Nzcalet?m sczlloscapes
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Speedy MOS ICs
exploit TaSi,

HP mulis entry
into E-beam market

Guide promises
low losses for
optoelectronic ICs

CCD delay lines near
SAW performance level

Electronics/June 2, 1981

Electronics newsletter

Standard Microsystems Corp. is fabricating pilot quantities of n-MOS
integrated circuits that incorporate tantalum disilicide to lower the sheet
resistance of their polysilicon interconnections. According to the Haup-
pauge, N. Y., chip maker, sheet resistivity has been reduced to less than 1
Q/sq. using a proprietary technique that is “completely compatible with
conventional IC processing” and requires “no exotic production equip-
ment.” Moreover, the material can be oxidized, unlike pure molybdenum,
which is also gaining popularity —particularly in Japan—as an alternative
to polysilicon. Already, functional devices have been tested with significant
improvements in speed, the firm says. Indeed, MOS memory chips with the
silicide alone should show roughly a 40% drop in access time, rendering
them suitable for high-resolution video and other applications.

While maintaining that it is not yet ready to enter the commercial
marketplace, Hewlett-Packard Co. is testing the waters by revealing the
details of an electron-beam lithography system capable of handling 1-um
geometries. The Palo Alto, Calif., firm’s system features a 0.5-um beam of
600 nA that is blanked at a 300-MHz rate. At that rate, the beam exposes
one picture element (pixel) every 3.3 ns while placed anywhere within an
11.7-by-11.7-cm field accurately to within £0.125 um. To speed data
handling, it has dynamic software controls to correct aberrations in the
beam. Although the company’s huge prototype 32-bit microprocessor chip
set has not yet been produced on the electron-beam machine, a company
spokesman says that it could easily be handled by the system, whose
throughput is five chips per hour for chips containing 450,000 transistors.
Not only is that considered fast for an electron-beam setup, but, HP says, it
has the potential to handle chips with three times that many transistors at
the same rate. At the same time, the General Technology division of
International Business Machines Corp. in East Fishkill, N. Y., has come
up with a direct-writing electron-beam system that can produce line widths
down to 1 um on 10 to 20 wafers/h.

A new type of optical waveguide compatible with integrated circuits and
having very low attenuation has been developed at the Massachusetts
Institute of Technology’s Lincoln Laboratory in Lexington. Heretofore,
optical losses through gallium arsenide have been at best 4 dB/cm. The
Lincoln Lab technique already has lowered this to 2.3 dB/cm and is
expected to approach 1 dB/cm. The low-loss guides— which could help
development of new classes of optoelectronic ICs—are fabricated with
lateral-growth epitaxy [Electronics, Dec. 18, 1980, p. 35] in which thin,
single-crystal GaAs is grown over silicon dioxide using chemical vapor
deposition. Thus, the new structures are called oxide-confined waveguides.

Charge-coupled devices have entered a high-frequency, broadband realm
once reserved for surface acoustic-wave devices. The new experimental
units, gallium arsenide CCD delay lines, have been clocked at up to 1 GHz.
They offer 64 ns of delay and promise analog and digital signal-processing
applications at speeds even beyond the present goals of the Pentagon’s
Very High Speed Integrated Circuits program. Future devices may be
used in pure delay applications, as fast samplers, or as adaptive filters.
With a 1-MHz input frequency, the charge transfer efficiency is 99.99%
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and at 1 GHz—where SAW devices can lose 10 dB or more—the CCD delay
line transfers out 99.4% of the input signal or more. The units are being
developed at Rockwell International Corp.’s Thousand Oaks, Calif.,
Microelectronics Research and Development Center.

Motorola drives Motorola Inc. is going full speed ahead on efforts to introduce its own
s speech synthesis chip set by the second half of this year [Electronics,
toward '81 date March 27, 1980 p. 34]. James R. Fiebiger, MOS IC division manager in
for speech chip Austin, Texas, says, ““We have a very intensive effort going on in our logic
group and we do expect to have a product this year. It is clear that speech

will be a big market.” (See also p. 42.)

Data units continue Data-communications machines, designed with digital plug-in modules
to add capabliities and plug-in software, are becoming more intelligent and multifunctional.
The latest example is Panafax Corp.’s MV-3000, called a Transverter by
the Woodbury, N. Y., company. The name is intended to give an idea of
what the machine can do. It can transmit a facsimile at a rate of 30
seconds per page conforming to CCITT Group 2 or 3 standards [ Electron-
ics, Nov. 8, 1979, p. 85]. It also can serve as a minicomputer and receive
and print data from computers, word processors, or Telex or teletypewriter
exchange service (TWX) machines. To be part of a family, it will be ready
for delivery by the end of the year. It features bit-slice, all-digital operation
with transmission line speeds up to 9,600 b/s. Also, the Transverter sports
an RS-232 port and can handle binary synchronous, High-Level Data
Link Control (HDLC), and other communications protocols. Later versions
will include a cathode-ray-tube terminal and a keyboard.

CP/M-compatible system A new CP/M-compatible operating system will be available shortly from
Computer Service Systems Network Inc. of Boston that allows programs
Is 10 to 14 times faster to rug 10to 14 timcg faster than the original owing mainly to strian%lined
disk-access methods. The system, which has not been named yet, uses
arbitrary record and file lengths, memory mapping, and a highly efficient
directory system to eliminate more than half the disk-head accesses needed
by CP/M. The operating system also permits the use of main memory as
temporary buffer storage, further enhancing efficiency. It is now offered
only with the company’s Z80A-based general-purpose business computers,
though it may be made available later to a wider market.

Addenda Polaroid Corp.’s latest photography system, called Instant 600, combines
several techniques to deliver what it bills as unsurpassed quality in instant
photos. A microcomputer within the Cambridge, Mass., company’s cam-
era makes 42 decisions concerning exposure of the film, rated at ASA
600, the highest available for a print color film, with the right combination
of strobe and natural light. Also, sonar rangefinding and infrared correc-
tion in low light help run the less-than-$100 camera. . . . Canon U.S.A.
Inc., Lake Success, N. Y., has introduced a desktop copier series, the
NP-400, that has features —reducing, enlarging, feeding, and collating —
usually found only in expensive console models. The NP-400F sports all
those capabilities and sells for $7,495.
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OUR ROMs,

EA averages 17-day turnaround
on quality ROM prototypes.

Why wait 6 to 8 weeks for ROM samples
when EA delivers in less than 47

Our prices and specs are competitive, our
quality is outstanding, and we average only 17
days from code verification to shipment of your
samples. We also have the fastest turnaround in
the industry from prototype to production run
guantities—only 3 to 4 weeks.

EAY fast service and high quality are the
result of years of experience dedicated to
producing the industry’s best ROMs. Our ultra-
modern, fully-automated assembly means faster,
trouble-free ROM production. Our rigorous
attention to quality control gives you ROMs that
perform exactly to your specifications.

8K-64K ROMs.

Why wait? Call or write today for our new
ROM Capabilities Brochure, showing why we're
the premier 8K, 16K, 32K and 64K ROM
manufacturer in the industry. Electronic Arrays,
550 East Middleficld Road, Mountain View, CA
94043, (408) 964-4321. In Philadelphia, call
(215) 272-8830; in Chicago, (312) 858-8508.

Hﬂ Blectronic arrays, Inc.

A NEC Company




TECHNOLOGY FOCUS:
BIPOLAR ARCHITECTURE.

@ Sperry Univac's Semiconductor Division houses advanced engineering
8 efforts in custom MOS, bipolar and hybrid development. This report highlights
current levels of bipolar system's sophistication.

CAPTIVE AUDIENCE. |

The success of Sperry Univac's systems- |
dedicated approach to semiconductor
technology is evidenced by the stature
of our installed computer base. Valued

at over $11 billion, it is second only

to IBM.

While burgeoning non-computer
markets continue to spur mass vol-
ume upswings for the LSI and VLSI
component houses, Sperry Univac’s
Semiconductor Division has remained |

1

intentionally captive, highly R&D ori- | [

ented, and definitely custom.

BACKSTAGE.

This specialized direction allows us
to concentrate substantial semicon-
ductor R&D efforts with a 90% degree
of certainty that the results will mater-
ialize into marketable products. Firm
commitments are nearly always in hand
before full scale engineering is engaged.

These factors, combined with the '
presence of state-of-the-art equipment
and facilities, have created an explosive
technology environment and an invit-
ing professional atmosphere.

In a brief three-year period, the
growing core group of semiconductor
engineers here have fully implemented
near micron technologies and custom
integration of Schottky TTL, CMOS,
and high speed ECL circuits employing
double and triple level metallization.

Further, current development pro-
grams are accelerating in distinct areas
of E-beam lithography, laser annealing,
submicron device physics, and refrac- ’

tory metal silicide gate structures.

THE SPOTLIGHT.

One of the many focal points for these
technologies is the recently introduced
Univac System 80 computer. Utilizing
high speed VLSI ECL circuitry with
gate counts in the thousands, this
compact office computer delivers the
greatest level of versatile, cost efficient
performance of any model in its class
—and several beyond.

Revolutionizing the sophistication
of computing power continues to be
our keynote. Exciting developments of
an even more advanced nature are cur-
rently underway, assuring a sustained
leadership in this field.
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SEMICONDUCTOR
OPPORTUNITIES.

Present and future VLSI developments
have created a uniquely dynamic and
rewarding working environment at
Sperry Univac. With more significant
opportunities still to come, challenging
positions exist in a wide range of
disciplines.

Bipolar Project Engineer/
Manager - Requires background in
product or customer engineering for
responsibilities involving the design,
fabrication, assembly, testing, and sys-
tems implementation of advanced ECL,
VLSI and analog integrated circuitry.
BSEE or MSEE with 2+ years experience |
in engineering or marketing above
technologies. Budget management
experience also desired.

HMOS Product Engineer-BS or
MS in EE or physics for position in
VLSI device development environment.
Requires 2+ years product engineer-

design experience. VLSI + complexity
with 2 micron channel lengths.

Fuacilities/Equipment En-
gineers — Experience in semiconductor
facility construction, plant engineering,
or equipment evaluation and main-
tainence desired.

CONTACT.

There’s an exciting sense of profes-
sional commitment here that promotes
technical achievement and career
satisfaction. Get the details firsthand
by calling Erich Florentine collect at
(612) 456-2894.

Or send a resume to his attention
at Sperry Univac Semiconductor
Division (FER2), Y11D1, P.O. Box
3525, St. Paul, MN 55165. An Equal
| Opportunity Employer M/F.

SPERRY=<LUNIVAC

ing experience. \
Thick Film Technology/Sr.
Process rs - Extensive ex- SEMICONDUCTOR DIVISION

perience in fabrication of thick film
circuits. Will be responsible for all
aspects of thick film screen printing
and firing, including: process specifi-
cations, material usages and capital
equipment selection, and production
aspects. Management potential.

MOS Circuit Design er—
2 year minimum CMOS or NMOS circuit |

——
| —

The Computer People
Who Listen.
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Incompatible gear
can talk through
data-carrying PBX

by Tom Manuel, Computers & Peripherals Editor,
and Harvey J. Hindin, Communications & Microwave Editor

Emulating controller links
office automation equipment
of varying protocols and
formats to IBM computers

InteCom Inc., the Dallas private-
branch-exchange manufacturer, is
taking a big step toward solving an
important office automation prob-
lem: how to deal with a variety of
data protocols and formats for com-
munication among computer and
terminal equipment from multiple
vendors. At this week’s International
Communications Convention in
Washington, D. C., the Exxon En-
terprises affiliate is introducing a
$10,000 add-on to its IBX integrated
business exchange series that will
emulate the popular IBM 3270 pro-
tocols and formats.

With the 3270 IPC (for InteNet
packet controller), users with any
terminal equipment that communi-
cates in ASCII code can dial a num-
ber on their local exchanges and
access any I1BM machine or IBM-
compatible computer that is con-
nected to the IBX switch. The 1BX
series 40 is a 4,000-port digital office
switching system for both voice and
data communications.

Possible trend. In what may pres-
age an industry trend for the makers
of advanced PBX equipment, the
3270 IPC is the first of a family of
controllers for format and protocol
conversion that will support a variety
of office automation devices and
popular local networks such as
Ethernet and Z-Net. The 1PC will
emulate intelligent terminals and
controllers by software in the IBX,
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allowing use of a range of equipment
including dumb terminals.

InteCom’s idea opens a new cate-
gory of data-communications appli-
cations for private branch ex-
changes. The typical PBX with data
capabilities is designed for commu-
nications between compatible equip-
ment [Electronics, April 7, p. 139].
Now incompatible keyboards, fac-
simile machines, optical character
readers, communicating word pro-
cessors, and computers will be able
to talk to one another through a
private branch exchange. These ap-
plications will not long be ignored by
other PBX manufacturers.

Providing code and protocol con-
version is a natural step for the Inte-
Com 1BX. Its switching partitions
and master control unit communi-
cate by means of a proprietory pack-
et-switching technique.

In the IPC concept, terminals that
use different codes or protocols are
made to talk to one another by con-
necting them to programmable pack-

et-switching cards that function as
interfaces. Just how these cards
function has not been disclosed.

InteCom’s 3270 IPC supports em-
ulation of all common functions of
an IBM 3271 model 2 control unit,
using industry-standard ASCII termi-
nals and emulation of IBM 3284 or
3286 host-initiated printing on stan-
dard ASCIl printers. The equipment
communicates with the host proces-
sor in a binary synchronous format
at speeds of 4.8 or 9.6 kilobits a
second.

All the common features of the
IBM 3270 line, such as formatted
screens, protected fields, and pro-
gram function keys are available.
Functions added by InteCom include
automatic delivery of a user’s time-
out message to the host computer
when a terminal is idle for a long
period and an accounting of all time
needed for connection.

Terminal locations can be
changed without any rewiring, since
they simply plug into telephone

CATHODE- ~
RAYTUBE | gllas
DISPLAY \
PRINTER
WORD ‘ W /
erocesson [ REEE

3705
HOST
CONTROLLER
OR
EQUIVALENT

3270

IBM

IPC OR
EQUIVALENT
COMPUTER

Invisible enhancement. InteCom’s add-on to its IBX series 40 PBX, the 3270 IPC, will permit
compatible communication between electronic office equipment and IBM computers.
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jacks. One 3270 TPC emulator will
support 8 to 16 terminals or printers,
and 512 IPCs can be installed in one
IBX serics 40 system,

Production

‘No hands’ assembly
packages chips

The state of the art in Japanese
automated integrated-circuit pack-
aging is on display in the U. S. Auto-
mated packaging is an important
factor in the high yield and quality
of Japanese ICs, and the machines
that do it can be seen at Electronic
Arrays Inc., the memory maker
acquired by Nippon Electric Co.
about 2V years ago.

On the company’s assembly floor
in Mountain View, Calif., sit auto-
matic die-preparation stations, auto-
matic lead-frame insertion equip-
ment, automatic die-attachment sta-
tions, and automatic die bonders. All
this equipment, used by NEC as well,

Candid camera. With computer-controlled
lead-bonding equipment, video screens (in-
sert) let one person monitor five machines.
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was built in Japan.

Comparable equipment can now
be obtained from U. S. manufactur-
ers, such as Teledyne Inc.’s TAC divi-
sion in Woburn, Mass., which builds
bad-chip recognition and automatic
placement and bonding equipment,
and Kulicke & Soffa, Horsham, Pa.,
which makes automatic die bonders.

Motorola Inc.’s Austin, Texas,
operation uses some equipment of
these types, notably die bonders
made by K&S and Foton in Switzer-
land; it is evaluating other gear.

Says Jack Wright, an engineer in
the microprocessor packaging area,
“K&S is probably the best in the
world, and Foton, which has been
around as long as anybody else, is
very competitive.”” He also notes that
Japanese manufacturers are way
ahead of everybody else in wire-
bonding equipment for hermetic
lines like ceramic dual in-line pack-
aged units.

Electronic Arrays tested some of
this equipment. However, according
to Tim Morin, the company’s manu-
facturing manager, NEC maintained

that the reliability of Japan-built
gear was superior.

The automated die-attachment
and bond stations incorporate video
monitors displaying the minute ma-
neuvers in progress (see photo-
graph). The screens, alive with
action, add to the eerie atmosphere,
since the few workers on hand are
there only to carry loaded casscttes
from machine to machine.

Unlike some U. S. assembly oper-
ations, the Electronic Arrays line is
in a clean room. Besides controlling
defects, Morin says, the sterile envi-
ronment mentally helps instill as-
sembly workers with a sense of care.

Right now the company is manu-
facturing only read-only memories
and assembling both these and 16-k
random-access memories fabricated
in Japan by NEC. For die prepara-
tion, the wafers are scribed, placed
on clear adhesive film, and stretched
over a circular frame.

During the expansion, the wafer
separates along the scribed lines,
allowing the bad chips to be picked
off and thrown out. Electronic
Arrays’ die-preparation station does
require an operator, aided by a
microscope, to activate the plunger
that pushes the bad IC into a suction
device.

However, more advanced stations,
in use in Japan, perform this func-
tion automatically. They distinguish
good chips from bad through pattern
recognition.

Fewer workers. Electronic Arrays
currently has 10 die-attachment sta-
tions, which together do the work of
about 13 operators. One worker can
keep watch over five bonding sta-
tions, replacing some 30 people.

The bonders take only 200 millise-
conds per wire. After bonding, the
ICs feed into an automatic trim-and-
form machine with which one person
does the work of seven.

Another advantage of the auto-
matic equipment is the short time
needed to train an operator: just two
weeks for either the die-attachment
or the bonding machines. It takes
about three months for a worker to
become competent at manual bond-
ing and two months to master manu-
al die attachment. -John G. Posa
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Simpler ion implanter
to cost less

Working to trim the size and price of
ion implanters, Hughes Rescarch
Laboratories has condensed the ion
path and pared down the number of
clectromagnetic components. The re-
sultant unit occupies only 30 square
feet of floor space, compared with
the 100 ft? or more for conventional
units, and should sell for about
$200,000, less than half the price of
current implanters, say engineers at
the Malibu, Calif., facility.

To achicve these goals, the
Hughes unit is more limited in its
power range and the types of ions it
implants than are present machines.
The flexibility of conventional units
is nccessary in some applications,
but it is often unused in long produc-
tion runs, says Robert Seliger, man-
ager of the ion physics department at
the labs.

A key to the reduced price and
cost is the use of a single structure

for both source and mass-separation
magnets. This approach eliminates
costly separate electromagnets and
the 90° bend in the ion path found in
current implanters.

The two joined permanent mag-
nets also eliminate the need for the
distance required to avoid distribu-
tion of two charged fields. Also,
there is no need for the lenses the
conventional units use to focus the
ions as they travel from the source to
the separation magnet.

Separating ions. To separate the
charged and neutral ions, Hughes
engineers have come up with a mass
analyzer that measures only 18
inches long. Working with the cross-
product of the electric and magnetic
vectors (E X B), the analyzer deflects
the charged ions toward its electric
plates (tinted in the figure). A dog’s-
leg beam path that does not show up
in the figure keeps the neutral ions
from the target wafer.

The electric plates of the mass
analyzer are split into three sections,
each charged with a different volt-
age to create a focusing device simi-
lar to a lens. (Decelerating and

accclerating the ion beam keep the
initial and final beam energies con-
stant).

The Hughes implanter uses a 2-in
ribbon-shaped ion beam, rather than
the round beam popular in other
units, because it reduces overscan
and the space-charge divergence,
Seliger says. Beam currents can
range from 1 to 2 milliamperes

The power range of the Hughes
unit is between 5 and 30 kiloelec-
tron-volts, easily doubled by revers-
ing the polarity of the deceleration
power supply, says William P. Rob-
inson, project manager. Although
existing implanters go as high as 150
kev, the Hughes power range will
fulfill many current needs—and it
will easily handle the shallower
implanting requirements of future
very large-scale intcgrated circuits,
he says.

Some potential users familiar with
the unit are taking a wait-and-see
attitude, saying the power and
throughput capabilities may not ful-
fill their needs. Hughes gives the
average throughput for 3-in. wafers
at more than 100 per hour; specifica-
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Trimmer and simpler. Hughes Labs' ion implanter takes less than a third the floor space of present units and has a simpler electromagnetic
structure, including a single structure for both source and mass-separation magnets that removes a 90° bend in the ion beam’s path.
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tions for existing high-power units
list maximum throughputs for 4-in.
wafers of 200 to 290 per hour.

A Z80-based computer controls
the system. It determines the voltage
of the electric plates when sources
are switched—Hughes has set the
implanter up for either boron or ar-
senic implants—and it handles se-
quencing of the vacuum system,
power supplies, and implant cycle.

Upon completion of the prototype
trial now in progress, Hughes will
ship the implanter to the Naval
Ocean Systems Center in San Diego,
which supplied some of the funding.
Hughes is currently discussing li-
censing agreements with a number
of manufacturers.  -Terry Costlow

Semicon/West draws
new technology

The bustling Semicon/West 81
show, which late last month over-
flowed its traditional county fair-
ground site in San Mateo, Calif.,
into the nearby Bay Meadows Race-
track, saw a host of new techniques
unveiled in semiconductor-manufac-
turing equipment. The introductions
included a program debugger for
integrated-circuit test systems, a

|

technique for annealling ion-implant
darr{age. a method for checking the
integration of packaged ICs, and a
line of crystal-growing furnaces.

Debugger. Aiming at a productivi-
ty boost for program developers,
Fairchild Camera & Instrument
Cor;'a.'s Test Systems Group reached
out to the forefront of computer
technology to bring real-time pro-
gram debugging to test systems. The
San Jose, Calif., group’s $50,000
System Analytical Graphics En-
hancement (Sage) also brings color
graphics to Sentry test systems.

It provides the user with a menu
of programming options, which can
be selected with a light pen (see pho-
tograph) or a keyboard. Thus it
allows the debugging of Factor lan-
guage programs in terms of the
device rather than the tester.

As the user creates graphic repre-
sentations of the test program under
development. the color monitor dif-
ferentiates between input waveforms
{blue), output waveforms (green),
and strobing pulses (red). Errors can
be indicutcd by strobe signals on the
appropriate cycles.

In the process control arena, Vari-
an Associates displayed a new form
of annealing for ion-implantation
damage in silicon wafers. Rapid iso-
thermal annealing uniformly heats

Programmers’ friends. For the developers of test software, Fairchild is introducing Sage, a
real-time program debugging tool that includes color graphics.
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an entire wafer for a short time by
radiant thermal energy, resulting in
good uniformity, reproducibility,
and high throughput.

The process from the Lexington,
Mass., firm efficiently uses energy,
compared with other annealing pro-
cesses like diffusion furnaces and
lasers. The Varian system's heater
uses 3 to 4 kilowatts intermittently,
compared with the steady 20-kw
drain of a diffusion furnace. Lasers,
on the other hand, have thermal effi-
ciencies of about 1%, along with a
potential to damage oxide films.

Dual resists. Conformal masking,
where a positive resist sensitive to
near-ultraviolet light is placed over a
thick layer of a deep-uUv resist that
provides a nearly planar surface, is
about to take its place on the produc-
tion floor. This process eliminates
the depth-of-focus problems experi-
enced in optically producing near-
micrometer geometries in single-lay-
er resists.

Conformal masking lets firms cap-
italize on the hundreds of millions of
dollars of existing optical alignment
equipment around. Two such pieces
of equipment, from Machine Tech-
nology Inc., Whippany, N.J., and
OAI Inc., Santa Clara, Calif., were
shown for the first time at Semi-
con/West 81.

In the conformal masking proce-
dure, which originated at 18M Corp.,
the silicon wafer with dual resists is
first exposed to near-uv light in an
optical aligner and the top layer is
then developed. The wafer next
undergoes a deep-UV blanket expo-
sure in which the top layer acts as a
mask. The deep-uv resist is then
developed, resulting in a fine-line
pattern with steep sides.

Stereo check. Nicolet Instrument
Corp.’s XRD division in Cupertino,
Calif., with its Mikrox inspection
system, introduced a new method for
checking encapsulated ICs that can
detect die-attachment defects and
minute broken wires. Like X-ray
inspection, stereo radiography re-
quires no disassembly of the pack-
age. However, it gives added sharp-
ness through pairs of radiographs in
much the same way that a stereo-
scopic microscope gives added depth
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a reliable DC to DC power source.

Abbott military power supplies have been successfully used for twenty years
in the most demanding environments known. Our experience includes such
diverse applications as Apolio, F-111 and Trident programs.

Abbott power supplies have passed all of these tests with flying colors.

The reliability of Abbott’s military power supplies is a fundamental objec-
tive of our management. Abbott’s quality assurance begins with the basic
electronic design, and is not just added in the final test.

Every one of our military power supplies is inspected at least forty-one
times during its assembly. Each unit is electrically tested to ensure that its
performance exceeds published specifications before it is encapsuiated and
hermetically sealed.

Abbott offers four models of DC to DC converters for your specific mili-
tary application. The high performance Model C provides exceptional line
and load regulation of 0.1% and peak to peak ripple of less than 50 millivolts.
The CC dual output version is available in 20 output ranges with tracking
accuracy of better than 1%. The Model B provides high reliability at less cost
than the Model C. The single output BN and dual output BBN high efficiency
switchers have a wide input range of 20 to 32 VDC. All units perform over
the full military temperature range of —55°C to 100°C. For more details on
- - - - any of our power supplies,

~ OUTPUT_ OUTPUT ‘ .

| mooeL MEICAL  VOLTAGE m)xvrl;g)nmee; call or write for your free
—_— = > 1 catalog today.
[C 277000 5-100  10-100 ‘ s gh o e
rcc 176000 3-x30 _3-20 | =0 WISrEIEr YaL pante
B 626000 5-500  2-170 |a ﬁz"";’bﬁg"t‘fr SupplY,

BN 112000 548  25-100 | 09¢° :
*Ground benign 50°C baseplate temperature per Bec,ause weve got one
MIL-HDBK-217C that will take you anywhere.

N2 transistor I

POWER SUPPLY DIVISION
THE MILITARY POWER SUPPLY SOURCE

WESTERN OFFICES EASTERN OFFICES
5200 W. Jefferson Blvd 1224 Anderson Avenue
Los Angeles, CA 90016 Fort Lee, NJ 07024
(213) 936-8185 (201) 224-6900

Telex: 69-1398 Telex: 13-5332
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to an image. Yet it is not limited like
X-ray test procedures toa 1:1 image.

Ferrofluidics Corp. of Nashua,
N. H., announced that it is expand-
ing beyond its traditional vacuum
seal and subassembly business into
the manufacture of crystal-growing
furnaces.

Drawing upon technology from a
recently acquired furnace line from
Varian, Ferrofluidics intends a radi-
cal redesign to achieve a furnace
capable of 60-, 40-, or the more tra-
ditional 20-kilogram crystal loads.

-Martin Marshall and Jerry Lyman

Instruments

Single-chip counter
uses two logic types

By combining two Schottky logic
forms on a single large-scale inte-
grated circuit, Philips Test & Mea-
surement Inc. has dramatically re-
duced the component count in its
latest series of frequency counters.
To make what amounts to a counter
on a chip [Electronics, May 5,
p. 216}, designers in Jifilla, Sweden
associated with parent NV Philips

Multilogic. For its 667X counters, Philips
developed this chip combining high-speed
integrated Schottky logic (top) and high-
density integrated injection logic (bottom).

I v |
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Gloeilampenfabriken faced the
seemingly contradictory combined
design requirements of high speed
and a large number of gates.

They needed a one-chip solution
for the 667X family of counters and
future family members, according to
product manager Jan van der Windt.
“A split up of the 400 fast gates and
the 1,150 low-speed gates on two
chips would require too many pins
for interconnection, in addition to
the large number of input/output
pins,” he says.

Other requirements. For high-
speed synchronization and logic con-
trol functions, the Philips designers
found they needed jitter-free gate
performance with delays of 4 nano-
seconds or less to minimize timing
errors. They also wanted the chip’s
back end to interface with a number
of different types of microprocessors,
so it had to be compatible with com-
plementary-MOS and TTL voltage
levels.

At the front end, they wanted the
chip to work with emitter-coupled
logic so that it could be mated with a
front-end down converter to option-
ally extend the frequency range of
the counter. They also wanted the
chip’s power consumption to be low
so that portable units could be made.

Taking those design requirements
to various suppliers produced disap-
pointing results. “Especially because
of the combined speed and gate
requirements,” van der Windt re-
calls, “no one was interested in or
capable of fulfilling our needs.”

A find. Fortunately, he found
inside Philips an applicable type of
logic—integrated Schottky logic
[Electronics, June 8, 1978, p. 41]. At
the time, Jan Lohstroh and his col-
leagues who developed ISL at the
digital circuitry and memory group
in Eindhoven, the Netherlands, had
fabricated only parts like flip-flops
and oscillators. Those parts exhib-
ited the kind of speeds needed, with
propagation delays of about 3.5 ns.

In theory, ISL could be combined
with other types of logic, such as
TTL, ECL, and C-MOS, on the same
chip. Further, ISL consumed even
less power than a fast logic like the
low-power Schottky variety.

With a packing density of 150
gates per square millimeter, how-
ever, ISL alone would require too
much space if all the gates were fab-
ricated with it. So working, with
Philips’ intercompany custom LSI
supplier, the counter group com-
bined ISL with integrated injection
logic on the same chip.

Combination. *“Benefitting from
the speed of ISL, the high density of
12L, and the economy of a standard
Schottky process, the new counter on
a chip is now the first multilogic
LSI1,” van der Windt maintains. The
resultant chip, which measures 5.8
by 4 millimeters (228 by 157 mils)
and has 28 pins, is manufactured by
Signetics Corp., a Philips’ subsid-
iary, using its SP4 process. Though
the process already yields excellent
results, according to van der Windt,
further yield improvements are ex-
pected from an adapted process that
is now being worked on, one that will
be optimized for fabricating both ISL
and I12L. -Richard W, Comerford

Consumer

Talking-game market
has sales lockjaw

The boom is over for talking elec-
tronic games and toys. The latest
word from makers of speech synthe-
sis chips and their associated games
is that the higher toy prices caused
by adding speech have forced whole-
sale buyers away, which is contrary
to some earlier market predictions.

This rapid cranking down of ex-
pectations has largely taken place
since the Annual Toy Fair held in
February in New York, when it
seemed that talking toys could
become extremely popular [Electron-
ics, Feb. 24, p. 44). But many partic-
ipants now admit that they did not
have a good inkling of what would
sell, a condition that immediate mar-
ket reaction corrected.

“Buyers say the toys cost too
much for what they do,” remarks
Frederick M. Wickersham, speech
marketing manager for National
Semiconductor Corp., Santa Clara,
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SCIENCE. SCOPE

The first of a new breed of communications satellites is providing secure voice,
video, high-speed data, and electronic mail services for U.S. business firms and
industries. The powerful SBS satellite is the first domestic communications
spacecraft to operate at frequencies of 12 to 14 gigahertz. This means that
small antennas with diameters of 5.5 to 7.7 meters can be used in urban areas
for business communications without causing interference to terrestrial micro-
wave systems. The satellite has an outer cylindrical panel of solar cells that
drops down in orbit to expose an inner panel. The telescoping feature nearly
doubles the power. Hughes built SBS for Satellite Business Systems, a company
owned jointly by Aetna Life & Casualty, Comsat General Corp., and IBM Corp.

New radar technology may help solve increasingly nagging problems facing mili-
tary strategists. The Track-While-Scan Quiet Radar, under exploratory develop-
ment at Hughes for the U.S. Army Missile Command, would stand little chance of
being detected, jammed, or destroyed by enemy radiation-seeking missiles. Quiet
Radar differs from conventional radars in that it does not emit huge bursts of
power in a sweeping pattern. Rather, it emits a low-power continuous-waveform
signal while shooting out thousands of tiny narrow beams in a rapid-fire,
randomly selected sequence. Extremely low sidelobe emissions and rapid random
switching between many frequencies make detection of the radar difficult.

More than 15 years after its launch, NASA's Pioneer 6 spacecraft still transmits
data via a Hughes traveling-wave tube. The interplanetary probe measured the
sun's corona, studied solar storms, and measured a comet's tail. It also made
many discoveries about the sun, solar wind, solar cosmic rays, and solar magnet-
ic field. Pioneer 6's primary TWT operated more than 122,000 hours from launch
in December 1965 until February 1980. Then, due to a low voltage condition, the
backup TWT was switched on. The Hughes Model 214H TWT, which operates in the S
band with 8 watts of power, was developed under contract to TRW.

Career growth opportunities exist at all levels at Hughes Support Systems for a
variety of engineers qualified by degree or extensive work experience. They
include systems engineers and software and hardware design engineers for major
simulation and test equipment programs. Also, field engineering posts through-
out the U.S. and the world offer travel, autonomy, and responsibility for the
life cycle of Hughes electronic systems. Phone collect (213) 670-1515, Ext.
5444, Or send your resume to Professional Employment, Dept. SE, Hughes Aircraft
Company, P.0. Box 90515, Los Angeles, CA 90009. Equal opportunity employer.

Measuring millimeter-wave impedance is easier now by using a new IMPATT-sourced
millimeter-wave reflectometer instead of slotted lines and hybrid impedance
bridges. Because of its unique design, the Hughes device can sweep the full
75-t0-110 GHz bandwidth automatically without time-consuming point-to-point
measurements. It uses such advanced technology as broadband isolators and
detectors to reduce the effects of unwanted reflections and mismatch error, a
1-KHz square wave modulator that delivers increased sensitivity and dynamic
range, and a rotary vane attenuator for constant attenuation with frequency.

Creating a new world with electronics
Pl s e S 5

HUGHES

P g U J

HUGHES AIRCRAFT COMPANY
CULVER CITY, CALIFORNIA 90230
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Calif., which manufactures speech
synthesis chips.

As a result, chip makers have
greatly reoriented their projections
for the consumer market, dropping it
from first to third place behind
industrial/telecommunications and
computer uses. The outlook for elec-
tronic games and toys is so bleak,
some say, that it would be no sur-
prise if not one single new talking
product shows up for Christmas.

TI’s view. “We have not altered
our original projections that the
speech-synthesis market will reach
$3 billion by 1991,” says Bernard
List, vice president and director of
speech technology for Texas Instru-
ments Inc.’s Midland, Texas, opera-
tion. “We overestimated the game
and toy market when sales were
booming between 1975 and 1979.
For 1981, this market will be flat at
best.”” Industrial/telecommunica-
tions and computer applications are
much less price-sensitive.

In order for talking games to take
off as steeply as the chip makers
initially hoped, drastic cost-cutting
moves are required. Instead of chips
costing from $100 up per game, as
they currently do, the needed cost is
$3 to $4, says Wickersham. “And
that’s a ways down the road.”

Besides the price problem, another
limitation has been poor use of
speech. “They have to be designed
around speech, instead of crowbar-
ring talk in as an afterthought or
gimmick,” points out Alfred Lu-
bienski, general manager of the
Votrax division of Federal Screw
Works. The Troy, Mich., firm is a
pioneer in speech synthesis, with
some 10 years’ experience. Agrees
Wickersham, “They [the toy mak-
ers] just haven’t come up with
enough clever ideas.”

Mum’s the word. Industry sources
agree that what is scaring toy mak-
ers away from pushing too hard too
soon for flashy talking products is
the example of Milton Bradley Co.’s
Milton, which was introduced last
year. This $80 phrase-matching
game turned into a “complete disas-
ter,” as one competitor put it.

What’s more, industry sources say
that a new game, Say It Again, Sam,
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has been sidetracked as well. Spokes-
men for Milton Bradley were not
available for comment.

Other toy makers admit shelving
1981 plans, including Mattel Inc.,
Hawthorne, Calif., and Entex Indus-
tries, Compton, Calif. Mattel will go
ahead with a speech module for its
Intellivision package of electronic
video games, but has delayed its
introduction until early next year.
Entex’s Do As I Say, a $60 unit
announced early this year, *“is on the
back burner for an indefinite peri-
od,” says marketing vice president
Nick Underhill.

Education OK. Although electron-
ic games are on hold, a strong mar-
ket case can be made for educational
products that speak, since *“educa-
tional values will command a higher
price,” says Wickersham. He is
backed up by Tiger Electronic Toys
Inc., Mundelein, Ill., where an offi-
cial says its K-2-8 talking-learning
computer “in no way is finding any
downswing in interest.” The unit has
a suggested $99 retail price and has
math, spelling, and reading modules
at $25 each as learning aids.

Industry chatter also spots Mattel
as shifting its sights from table-top

toys that speak to the educational
side. Reportedly, it is planning to
introduce a children’s learning
center in 1982 or later.

Even TI, while downgrading the
consumer market, is charging ahead
with a new $60 educational game,
Touch & Tell, that was unveiled at
the Chicago Consumer Electronics
Show. For the preschooler, it com-
bines touch, and sound with a visual
panel. -Larry Waller

Communications

Modem design uses
linear filtering

Bell Laboratories is breathing new
life into a moribund filter design for
modulator-demodulators. Known as
the fractionally spaced equalizer, the
filter type has long been recognized
as the best compensation for the dis-
tortion and noise that can ruin digi-
tal transmissions through a mod-
em—but it has been very difficult to
build.

Recently, however, researcher
Richard D. Gitlin at Bell Labs’

Redundancy, laser rerouting gain

As debated as memory redundancy itself—particularly at today’s density
levels—the means used to swap in the extra bits and circuit elements is
being contested now that laser zapping appears to be gaining on high-
current melting of polysilicon fuses. The first round of memories with redun-
dancy, which includes dynamic and static random-access memories from
Intel Corp. and Inmos Corp. and even an erasable programmable read-only
memory from Mostek Corp., burned the on-chip links with current pulses
supplied while the wafers were probed for defects.

Newer RAMs from Mostek and perhaps Motorola will follow a lead estab-
lished by Bell Laboratories [ Electronics, May 22, 1980, p. 126] and open the
fuses with laser light. Proponents cite easier layout, higher throughput, and
reliability as reasons for choosing the latter method.

Mostek of Carrollton, Texas, plans to gradually phase in new fault-tolerant
versions of its 64-K RAM during the last half of the year. Although it plans to
begin shipment of the revised chip next quarter, the redundant circuitry will
not actually be implemented until the final quarter. Mostek, which began
shipping 64-K RAMs without redundancy in the first quarter of 1981, used its
16-K RAM as a learning vehicle for the laser technology.

Motorola Inc. is contemplating a redesign of its 64-K RAM to add
redundancy, but it will not be implemented until next year, says Charles C.
Silva, director of MOS memory operations in Austin, Texas. His operation is
evaluating several techniques but is leaning toward the laser approach.

Meanwhile, Japanese RAM makers have so far opted not to add extra bits,
saying that the area penalties still outweigh the advantages.

-J. Robert Lineback
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And when schedules and budgets are tight, that
means real savings for you.

The Acme Power House lines of AC to DC—and
DC to DC— modular switchers are the complete
power supplies you need for system applications,
such as data processing, telecommunications and
control equipment, interface and add-on/periph-
eral devices.

Here are just some of the standard features we
build into Power House switchers, so you don't
have to add them on: O Conformance to all EMI
suppression requirements of FCC Part 15, Class A;
VDE 0871, Class A: MIL-STD-461A [0 Adjustable
overvoltage and overcurrent protection [0 Load
monitor signal O Overvoltage trip signal [0 Re-

FISXYER Represented in Canada by Avotronics, Ltd., Toronto: (416) 493-9711, Ottawa: (613) 236-2125

We build these
components into all our
switchers so you don't
have to add them on.

mote sense [J Total enclosure protective covers
O Acceptance of world-wide inputs (1 UL com-
ponent recognition

With 150 different models, ranging from 25 to
1200 watts, Power House is sure to have the right
voltage, right current for your needs.

Besides, we provide the industry’s best engi-
neering support and application assistance, plus
off-the-shelf immediate availability.

Call or write today for Acme’s free 64-page Power
Supply Handbook and Catalog that provides you
with detailed specifications, application notes,
measurement hints and techniques, and a prob-
lem-solving guide.

Acme Electric GCorporation

Cuba, NY 14727, Phone (716) 968-2400, TWX 510-245-2700, TELEX 91-6451
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Holmdel, N. J., facility was able to
demonstrate how much the filter
type improved on the performance of
the standard synchronous equalizers.

At 9.6 kilobits a second—a data
rate that is of importance for high-
speed voice modems—a fractionally
spaced equalizer with feedback *“pro-
vides a 2-to-3-decibel gain in output
signal-to-noise ratio, relative to the
synchronous equalizer, over worst-
case private-line telephone chan-
nels,” Gitlin says. This gain trans-
lates into an improvement of two
orders of magnitude in the bit error
rate, he adds.

The fractionally spaced equalizer
is a linear filter with taps closer to
one another than the reciprocal of
twice the highest frequency compo-
nent in the signal being filtered.
Synchronous equalizers are transver-
sal filters with their taps at a dis-
‘tance from one another equal to the
reciprocal of the data-signal rate.
Until now the closer spacing has
been hard to manufacture, but mod-
ern printed-circuit technology mini-
mizes any problems.

Rivals react. Word of the Bell
development has already made its
way around the tightly knit world of
modem makers and designers, and
rival firms are watching closely. In
fact, engineers from at least two
U.S. modem makers acknowledge
the practicality of fractionally
spaced equalizers and say they are
debating what to do about designing
and testing them.

Although older modem designs
can take care of phase distortion on
the 9.6-kb/s channels, they are not
as effective in reducing timing jitter,
a strong point of the fractionally
spaced equalizer. In Gitlins view,
the heightened demand for error-
free data transmission is another
reason to look at this filter design.

“It can deal with a wide range of
delay distortions and cope more
effectively with amplitude distortion
than a synchronous equalizer,” Git-
lin says. As a bonus, he says, the
transmission can be independent of
the receiving modem’s sampling
phase because the equalizer synthe-
sizes the correct delay needed to lock
onto the signal.  -Harvey J. Hindin
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Infrared LEDs shine
in GaAlAs processes

Gallium aluminum arsenide as the
active material in infrared-
light-emitting diodes continues to
gain momentum. TRW Optron, the
Carrollton, Texas, electronic compo-
nents division of TRW Inc., is intro-
ducing its first discrete GaAlAs
devices, joining Xciton Corp. and
General Electric Co., which have
been marketing the GaAlAs infrared
LEDs for more than a year.

Although activity is on the up-
swing, some industry experts say
that it may be several years before
GaAlAs replaces gallium arsenide.
Others say it is still too early to
predict a trend.

Others. Motorola Inc., Texas In-
struments Inc., and Honeywell’s Op-
toelectronics division (formerly
Spectronics Inc.) are all developing
GaAlAs in LED processes. So far,
none has scheduled products for
applications other than fiber optics.

The attractions that brought
GaAlAs into prominence in fiber
optics will also figure in infrared
applications. Compared with GaAs,
it can provide double the output for
a given level of input. Optron also
points out that GaAs diodes operate
at 'a 935-nanometer wavelength,
whereas GaAlAs units match silicon
detectors, at 880 nm. This efficient
coupling can improve detection effi-
ciencies by up to 20%.

’]I'he main barrier is cost, says John

Bliss, marketing manager for fiber-
optic products at Motorola’s High-
Frequency Optoelectronics division
in Phoenix, Ariz. “Gallium alumi-
num arsenide technology is new. The
trip down the learning curve has not
yet occurred,” he says.

Questions. Texas Instruments Inc.
is also conducting tests on LEDS
made of GaAlAs material and de-
signed for non-fiber-optic uses, says
Jon Jackson, marketing manager for
optoelectronics in the semiconductor
group in Dallas. “Our concern is
about degradation of power,” Jack-
son says. “There are still some ques-
tions that we are asking, and we
don’t have the answers yet.”

At TRW Optron, “gallium alumi-
num atsenide has No. | priority in
the company as far as new product
developments go,” says Raymond A.
Vineyard, vice president of engineer-
ing. Despite a 10% cost premium
placed on the new process, Vineyard
believes that many customers will be
attracted to the benefits of GaAlAs.
The company is introducing versions
with a variety of outputs, and more
will follow.

Typically, a GaAs LED will emit a
total of 6 milliwatts radiant flux at
100 milliamperes. A GaAlAs LED,
on the other hand, will emit 12 mw
with the same drive current.

TRW Optron says that this feature
will allow designers such new options
as burning in, which slightly reduces
an LED's output but stabilizes the
device so that the output remains
constant over a long period of time.
Also, since GaAlAs requires half the
current drive to produce a given light
output level, it could be a big plus in

Protean. New gallium alu-
minum arsenide LEDs from
TRW Optron come in a vari-
ety of packages and sport
double the output power of
the equivalent GaAs parts.
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Common sense logic.

PAL® programmable array
logic lets you design smaller,
more versatile logic systems
without compromising a
single function.

PALSs are the common sense solution for
90% of all logic applications. And now
Monolithic Memonies offers a choice of
15 different PALs, with more to

come soon.

Simple is beautiful.

If you're using conventional logic.
PALs—with up to 200 logic gates on-
chip—reduce your chip count up to
12-to-1 and replace 9 out of 10 standard
54/74 functions.

If you're using custom logic, PALs
give you an off-the-shelf fuse program-
mable alternative at a dramatically
lower cost. PALs are faster and more
flexible than gate arrays. They let you
breadboard on-chip, and you program
them with a standard PROM program-
mer. In short. they mean fast imple-
mentation, space-saving design, and
substantial cost savings with no sacrifice
in performance.

Get to know your PALs better.
If you'd like more information on how
PAL can save you time, space and

money, fill out this coupon right now
and send it in for a copy of our latest
PAL brochure and data sheets. Mail to
Monolithic Memories, Inc., at 1165 E.
Arques Ave., Sunnyvale, CA 94086.
Offices in London, Paris, Munich and

—
| 1

'm interested in PALs! Please send—‘
| full product and application data to:

| Name

I Title

| Company

| Department

| Ciy

| State

®PAL. is a registered trademark of Monolithic

Memories. Inc. National Semiconductor Corp. is a
licensed alternate source for PAL

Monolithic
Memories
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Technological leadership.

Evaluate Motorola’s 64K

¢ Datasheets e« Suede-finish folder

* Ten (10) MCM6665L20(200 ns) 64K dynamic RAMs
. Qualmcahon Manual coupon

* $150.00 (only one kit per ct
¢ Available from authorized Motorola dlslribulors

ic RAM

for a fraction of the regular price.
See why it’s the leader.

No serious memory designer should pass over
this great opportunity to evaluate the industry’s
leading 64K dynamic RAM.

Ten +5 V. 200 ns MCM6665 64K RAMs with
data sheets, and a coupon entitling the purchaser
to a free copy of Motorola’s exclusive 64K Dynamic
Ram Qualification Manual, are packaged with a
tasteful suede-finish notebook folder.

Available from Motorola
distributors.

It's the MCM6665 Kit, available on a one per
customer-location basis for a limited time, from
Motorola distributors at the remarkable, low
suggested resale price of only $150.00.

Discover what many already know. It costs
no more to design with the leader, and the
rewards can be manifold.

Experience Motorola’s quality,
reliability and performance.

In the days when most of the industry was only
making talk, Motorola went into productlon of the
MCM6664 and MCM6665. Since then we've
shipped far more 64K dynamic RAMs than any
other supplier, with an unmatched record for
quality and reliability that's always improving.
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The MCM6665 Kit permits you to familiarize
yourself with these leading memories, and to see
why they are in such demand.

The only significant difference between the
types is the innovative control for automatic and
self refresh on pin 1 of the MCM6664. The
MCM6665 uses a typical dynamic RAM refresh
scheme.

When it comes to performance, both types are
low power (30 mW max.
standby, 275 mW max.
active), single +5 V devices
that are upward pin
compatible with industry-
standard 16K RAMs. All
inputs and outputs are

TTL compatible. b

Use this outstanding kit oriAwic AN
value, then design in reliable SE7 o
Motorola 64K dynamic e
RAMs for ‘

Innovative systems
through silicon.

@ MOTOROLA INC.
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battery-powered applications.
Xciton, which introduced its
GaAlAs LEDs last year, says busi-
ness is brisk. Paul Shaver, president
of the Latham, N. Y., firm, says it is
shipping betwcen 250,000 and
750,000 GaAlAs devices a month.
“There has been a feeling in the
industry that this is an experimental
product,” he says. *“That’s simply
not true.” Besides standard GaAs
parts, Xciton offers 22 versions of
the GaAlAs infrared LEDs and will
unveil six new ones in the next three
months. -J. Robert Lineback

Solid state

Programmed arrays
are PAL offshoots

Monolithic Memories Inc., the Sun-
nyvale, Calif., firm that pionecred
the development of programmable
array logic chips, is secking to cut
out yet another niche in the fast-
growing semicustom logic market-
place. Along with one of its alterna-
tive sources, National Semiconduc-
tor Corp., it is introducing what
amounts to a mask-programmed
PAL: hard array logic. 4

In many ways, the HAL is compa-
rable to a gate array having many
functions squcezed onto a silicon
substrate, “with everything in place
except for the metalization layer,”

says Shlomo Waser, Monolithic
Memories’ manager of product plan-
ning and applications. The layer dif-
ferentiates these circuits as specified
by the customer.

Unlike the conventional gate ar-
ray, however, the HAL has a fusable
prototype: PAL. The combination of
the ficld-programmable array and a
fast turnaround promised for the
mask-programmed version will
greatly spced system development
time, the two companies maintain.

Product plans. Monolithic Memo-
ries is already providing HALs to a
few large customers, with general
availability slated for mid-year. Sim-
ilarly, National plans to offer HALs,
says Dave Uimari, marketing man-
ager for the Santa Clara, Calif,,
firm’s Bipolar Memory division.

National’s first HALs are in design
and are expected to be available by
the end of the year. In quantities of
50,000 to 100,000 per year, Uimari
anticipates, a medium HAL will cost
between $4 and $6, which should be
40% to 60% less than a PAL at simi-
lar levels.

Monolithic Memories is fabrica-
ting the HAL family with its stan-
dard low-power Schottky TTL pro-
cess. The mode of specifying HALs
calls for the user to program and
debug a PAL using an assembler that
allows him to translate logic cqua-
tions into a fuse pattern.

He supplies Monolithic Memories
with a design specification for HALS

News briefs

er firms with their own on-site design.

them.” he says.

semicustom league.

Motorola strengthens semicustom bipolar gate-array services

Motorola Inc.’s Semiconductor Group starts an intensified push into semicus-
tom bipolar large-scale gate arrays with the opening of its initial regional-
design center, in San Jose, Calif., July 15. Motorola’s MECL 10000 macrocelt
arrays, available for several years, have been aimed mostly at larger comput-

The location of its first center, contiguous with Motorola’s sales office in
Silicon Valley, was chosen for a sophisticated customer base with potential
interest in getting into TTL-compatible gate arrays. Nine more U. S. centers
are planned through the end of next year, says Lincoln Young, manager of
the centers for Motorola’s Bipolar IC division, Mesa, Ariz. *‘This extends our
computer-aided design resources out of Phoenix and makes it easy for

Although the service is intended for eventual volume production of chips,
having a regional advanced CAD front-end design capability will likely pull in
customers whose limited volume needs have in the past ruled them out of the
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“When are you
going to get yours?”

When are you going to get your very
own, personal subscription to Electronics?

It could be very important to you
And we're not just referring to your status in the
office hierarchy

You (and we) are in a quick-moving
business. News breaks frequently. Change is the
name of the game. Awareness is the way to win.

You've got to follow what's going on
beyond your specialty. Your career may have to
last longer than your specialty.

If change is the game, obsolescence is
the penalty for losing. Obsolescence of products,
of technology and, unfortunately, of people. We
can't change this fact. But we can help you cope
with it.

Give us one hour of reading tirne every
two weeks and we will keep you aware of what's
going on around you and around the changing
world of electronics technology.

Move up. Fill out one of the subscrip-
tion postcards in this issue.

Electronics Magazine.
The one worth paying for.
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Mask-programmed. Monolithic Memories is
introducing its hard array logic family, essen-
tially mask-programmed alternatives to its
programmable array logic parts.

that a VAX-11/780 system uses to
generate a mask-pattern tape. The
standard format for the design speci-
fication contains part numbers, de-
vice names, a symbolic pin list,
design cquations, and a function
table.

Monolithic Memories accepts this
specification in one of three forms: a
computer-generated listing, a typed
or handwritten function-table for-
mat, or a direct transmission to the
company’s timesharing computer
system. The specification is pro-
cessed by computer and assigned a
bit pattern number. From that point,
the firm will provide a PAL sample
for customer qualifications.

Predesign checking. Even before
any fuses are blown in a PAL proto-
type, Monolithic Memories performs
two major tasks: design verification
and the generation of test vectors.
According to Waser, a simulator has
been added to the PAL assembler,
which reads the function table and
simulates the device as specified in
the state equations detailing the
transfer function.

The simulator checks the opera-
tion of the logic gates against the
cquations, thus verifying the design-
er’s intention for the device. The
function table that the customer spe-
cifies is also translated into seed vec-
tors; that is, a minimum set of test
vectors checking each node for
stuck-high/-low operation.

Such automatic test-vector gener-
ation is a technique that has been
employed during the last decade in
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Now, HP has two more ways to cut
digital troubleshooting costs.

5005A Signature Multimeter.

Before signature analysis (S.A.) trouble-
shooting microprocessor boards was tedious,
time-consuming and costly. S.A. changed this
by giving each complex bit stream its own unique
hexadecimal signature, enabling technicians
with minimum training to identify faulty nodes.

Now, the HP S005A Signature Multimeter goes
the next step by combining a high speed signature
analyzer with a DMM, frequency/time interval
counter and logic probe in one compact, light-
weight package. This versatile combination adds
a new level of convenience, making it easier
than ever to track down faulty components in
both service and production environments.

The S005A Signature Multimeter offers features
new to S.A.: preset logic thresholds for TTL,
ECL and CMOS; variable thresholds (£12.5V);
a clock-qualified Signature Analysis mode; and
a 20 MHz clock rate coupled with a 10ns set-up
time for high speed logic. It only weighs 8 Ibs.
(3.5kg.), so it travels anywhere. The price
is $2500*

() Pyraret

5001A Microprocessor Exerciser.

Here’s a simple way to take advantage of S.A.,
even if it isn't designed into your product. Just
insert your board’s microprocessor into the new
HP 5001A Microprocessor Exerciser, plug the
S001A into the empty board socket, and use its
ROM to run test stimulus programs. The 51 self-
contained S.A. stimulus programs thoroughly
exercise the microprocessor, buses, ROM, RAM
and 1/0 circuitry. Easily monitor the resulting
signatures at your product’s test points with HP’s
5004A or 5005A Signature Analyzers. The 5001A
is available for the 6800 microprocessor now —
8085 and Z80 soon. S001A price is $900*

For more information. call the HP regional
office nearest you:
East (201) 265-5000, West (213) 970-7500,
Midwest (312) 255-9800, South (404) 955-1500,
Canada (416) 678-9430, or write to
Hewlett-Packard Co.,
1820 Embarcadero Road, Palo Alto, CA 94303.

*Prices domestic U.S. only.
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GEOMETRY
PROBLEMS?

Pincushion distortion on
CRT displays can be
solved by the Syntronic
problem solvers when
electronic circuit
correction is out of reach.

A Syntronic yoke with
carefully calibrated and
accurately positioned
magnets will “push” in
the corners and “pull” out
the sides for near-perfect
geometry. Any remaining
distortion or defocusing is
corrected with Syntronic’s
stator core design
combined with special coil
turns distribution.*

To see the difference 30
years experience makes,
let Syntronic solve your

geometry problem.

*Write for

Syntronic Instruments

AP Note No. 1 “Pincushion
Distortion, a Significant Factor in
ﬁ CRT Displays”

SYNTRONIC INSTRUMENTS, INC.
100 Industrial Road

Addison, IL 60101

Phone (312) 543-6444
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testing complex printed-circuit
boards. However, Waser says, “what
people use to do at the board level,
they are now doing in silicon. Thus,
the problem of testing digital logic is
steadily moving from the printed-
circuit board to the large-scale inte-
grated chip.”

Equally important, perhaps, is the
speed with which engineers and
manufacturers can begin designing
and building systems that will use
HALs. For example, the turnaround
for just the first iteration of a gate
array is typically 12 to 20 weeks,
Waser notes, “and the average is at
least two iterations. Thus the sys-
tems manufacturer is waiting about
a half year to nine months before he
gets his parts in silicon.”

In contrast, PALS can be made
available in a matter of hours or
days, depending on the supplier.
“The user need only wait about 10
weeks for a HAL to be put into sili-
con,” he continues. “He can use
PALs, albeit at a premium, if he
needs to get into production very
early.” -Bruce LeBoss

Software

Verifiability sought
for space shuttle

An intensive effort is under way to
upgrade the space shuttle’s software.
It is unconnected with any fallout
from the software glitch that delayed
Columbia’s first flight; rather it
reflects the fact that the necessary
procurement cycles for the shuttle
program meant that the software is a
far cry from the state of the art.
Thus the National Aeronautics
and Space Administration’s choice
for a high-level language capable of
handling the breadth and depth of
the tasks that the shuttle software
must perform is the almost 10 year-
old HAL/S. But many of its features
“are not susceptible to existing tech-
niques of program proving and veri-
fication,” says James C. Browne of
the University of Texas’s Institute
for Computing Science in Austin.
The concept of verifiable software,

Electronics /June 2, 1981



NOW THERE'S A COMPLETE
REPROGRAPHIC PACKAGE.

AND IT’S FROM KODAK.

Kodak has an extensive line of films and papers that can handle
just about any type of reprographic application you can
imagine. We have...
¢ Kodastar wash-off films —wet-erasable that permit
revision after revision.
* Kodagraph conventional films —excellent matte
drafting surface.
e Precision Line products—high-resolution films
ideal for printed-circuit work.
¢ Kodagraph Transtar materials—papers for
producing low-cost intermediates.
For information on any or all,
write: €astman Kodak
Company,
Dept. GHOOS,
Rochester, NY
14650.

~
Kodak
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in fact, postdates HAL/S’s inception.
It is so new that even the much
touted new high-level language,
Ada, “is by no means fully verifi-
able,” says Browne.

Basically, a language must be
designed a priori to be verifiable, that
is, programmers must write software
whose algorithms can be proven
mathematically to work. Nonverifi-
able programs must be proved out by
use: either by test programs or in
actual applications with different
operating conditions that involve a
wide variety of inputs having a wide
lattitude in magnitude.

The glitch that delayed Columbia
was a timing-skew problem among a
set of four computers [Electronics,
May 5, p. 48]. Browne emphasizes
that at this point it is not clear if
programming in a verifiable lan-
guage would have caught it.

However, NASA does want to
update HAL/S, which can perform
such diverse functions as scientific
computing, concurrent and real-time
programming, and error handling.
So it commissioned Browne to inves-
tigate the language’s verifiability.

Already he has identified a verifi-
able subset, which he has dubbed
HAL/S/v. True, it lacks scalar,
matrix, and vector data types,
among other features. But “there is
much that has been retained, such as
integer, character, Boolean, and bit-
string data types, as well as most
control features and input/output
facilities,” he says.

Ada next. There are many existing
significant space shuttle programs
that can be expressed in HAL/S/v, he
says. Even so, he anticipates a move
to Ada for future shuttle software.

“Ada is far more structured and
incorporates the software advances
of the last decade,” he says. “Fur-
thermore, it provides all the capabil-
ties of HAL/S and can be interfaced
with it.” Thus existing software
could be gradually rewritten from
HAL/S into Ada.

Browne has already begun a veri-
fiability study of Ada. There are no
more verifiability tools for it than for
HAL/S/V, he says, but “it is almost
certain that some of these will be
developed.” -Harvey J. Hindin
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The talk of the town!

General Instrument’s new
VSM2032 has made speech
synthesis the talk of the
town. In fact it speaks so well
we named it Orator.™

The VSM2032, a complete speech
system, is immediately available.
It needs only a power source and
speaker to start talking...in less
than an hour you can hear it
speak, fluently, with a 32 word
calculator/clock vocabulary that
combines to form over one billion
phrases.

You can use the Orator module
as a stand alone voice system
or interface it with industrial
equipment, vending machines,
instrumentation, arcade games,
computers or warning devices.

More than the spoken word.
With Orator you get a lot more
than talk. General Instrument'’s
state-of -the-art technology utilizes
Linear Predictive Coding (LPC) for
speech data compression with
minimum ROM support. And to
obtain truly natural speech, a 12
pole cascade filter is used to
implement a mathematical model
of the human vocal tract so that
Aunt Mary sounds exactly like
Aunt Mary and not like Uncle
Walter.

Now. Talk’s cheap.

Simplified digital interfacing...
immediate availability...high voice
quality...low price...make Orator
VSM2032 an attractive and
feasible way to make your product
speak. At a cost of $99 (signifi-
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cantly less in production
quantities), you can't afford not to
hear Orator! And you can choose
from standard vocabularies or
your own vocabulary for orders of
250 or more modules.

The final word is up to you. The
VSM2032 is available now from
these distributors, Advent, Anthem,

GENERAL
INSTRUMENT

Arrow, Diplomat, Future, Hallmark,
Pioneer and VSI. Or write Module
Products Dept., Microelectronics
Division, General Instrument
Corporation, 600 West John St.,
Hicksville, New York 11802

We help you
compete.®
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Type T912/ 1914 Ultra-Precision Resistor Networks
from CADDOCK provide Ratio TCs to 2 PPM/°C and Ratio
Tolerances to +0.01% for precision analog designs.

Type T912 Ultra-Precision Resistor Network ‘Pairs’

Type T912/ T914 Ultra-Precision
Resistor Networks are
constructed with Caddock’s
Tetrinox™ resistance films

to achieve all of these high
performance characteristics:

* Absolute Tolerance: 0.1% for all resistors.

* Ratio Tolerances: From 10.1% to $0.01%.

* Ratio Temperature Coefficients: From
10 PPM/°C 1o 2 PPM/°C.

¢ Absolute Temperature Coeflicient: 25 PPM/°C
from 0°C to +70°C, referenced to +25°C.

* Ratio Stability of Resistance at Full L.oad for
2000 Hours: Within $0.01%.

* Shelf Life Stability of Ratio for Six Months:
Within +0.005%.

This exceptional combination of performance
specifications - and the compact, in-line config-
uration of the Type T912/T914 precision resistor
‘pairs’ and ‘quads’ - provides the single-package

Type T912 Type TO14
Ratios Avallable: 1:1, 91, Ratios Available: 1:1 and Custom.
10:1 and Custom.
- 500 = 095~ = - 900 - 095 =
T .
S0 || 500
3— !
1
150 / 180
4 PINS ON 100" CENTERS B PINS ON 100° CENTERS
noom LN "R "R

! |
il It U A T80 o) ) |
L S Y

matched resistor characteristics and stability required
by high-accuracy analog circuits, including -

* Precision analog amplifiers.

* Voltage reference circuits.

¢ Instrumentation bridge circuits.

¢ Voltage and current comparison circuits.

Type T914 Ultra-Precision Resistor Network ‘Quads’

Standard models of Type T912 / T914 precision resistor ‘pairs’
and ‘quads’ include 14 off-the-shelf resistor values with a wide
choice of Ratio Tolerances, Ratio TCs and Resistance Ratios:

This standard part number provides a selection of over 500 in-production models of Type T912, T914
precision resistor *pairs’ and ‘quads™

T812- A 1K - 010 - 10
Model N T y Ratio Temperature Track: (0°C 10 +70°C)
-10'= 10PPM/”*C -05= SPPM”C
Ratio Code Letter: oy g
A - T912 with B, = 10R, -100=001%  -020=002%
(Example: 1K - 10K) -050=005% -010=001%
B -T912 with R, = 8R,
(Example: 1K - 9K) Standard Resistance Values (R,) :
No Letter - T912 with R, = R, 1K 10K 40K 200K S00K
No Letter - T914 withR, = R. = R, = R, 2K 20K S0K 250K 1Meg.
5K 25K 100K 400K
lclwoc‘“" As an example of the price/ performance advantages of this advanced

resistor technology, the Model T912-A1K-010-10 shown here provides a

1K-10K resistor ‘pair® with a ratio tolerance of +0.01% and a ratio temperature
coefficient of 10 PPM/°C at a 1000-lot unit price under $2.55. The same resistor
*pair’ with a ratio tolerance of +0.1% delivers at a 1000-lot unit price under $1.50!

Type T1794 Custom Precision Resistor Networks meet special
circuit and packaging requirements:

T e,
iy te

The Type TI794 custom precision resistor
networks provide a unique range of flexibility:

» From 2 to 15 resistors per assembly.
s Absolute tolerances from 1.0% to 0.01%.
* Custom voltage and power ratings.
» Resistance values from 500 ohms to
10 Megohms
® Absolute TC from 50 PPM/°C
tol5 PPM/°C.
* Ratio TC from 50 PPM/°C
to 2 PPM/°C.
* Variations in pin configurations and package
size as required to meet performance and existing circuit-board arrangements.

Caddock’s advanced film resistor technology is the source of these outstanding advantages—
advantages that are matched by a 19-year record of outstanding ‘in-circuit’ reliability.

Discover how easily these problem-solving resistors can improve the performance and reliability of your equipment, too.
For your copy of the latest edition of the Caddock 20 page General Catalog, and specific technical data on any of the more than
150 models of the 13 standard types of Caddock High Performance Film Resistors. and Precision Resistor Networks, just call or write to -

Caddock Electronics, Inc., 1717 Chicago Avenue, Riverside, California 92507 ® Phone (714) 788-1700 ® TWX: 910-332-6108

HIGH PERFORMANCE FILM RESISTORS
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U. S. to push sales
of weapons overseas . . .

. as State Department
takes policy lead

Opposition strong
to AT&T request
for Custom Calling2 . . .

. hew FCC members
to deal with issue

Hughes wins incentive
for SBS-1success

Electronics/June 2, 1981

Washington newsletter

In addition to building up U. S. military forces, the Reagan Administra-
tion is readying new guidelines for sales of weapons systems abroad by
American producers. The move should accelerate industry expansion by
removing most of the restrictions imposed in 1977 by President Carter.
Under the draft plan, the Carter Administration’s ceiling on military
hardware sales abroad would be removed, as would the prohibition on
U. S. production and export of simplified systems for developing nations.

The new policy was outlined near the end of May by James L. Buckley,
former Republican senator from New York and now under secretary of
state for security assistance, science and technology, and by the State
Department’s Leslie Brown, deputy director for politico-military affairs, in
separate industry appearances. Buckley addressed the Aerospace Industries
Association, and Brown spoke before the American Defense Preparedness
Committee. The new policy will complement and supplement U.S.
defense efforts, Buckley said, and aid foreign policy by strengthening
American influence over the arms policies of other nations. Carter’s
constraints under Presidential Directive 13, Buckley told the AIA, “substi-
tuted theology for a healthy sense of self-preservation” overseas.

The Department of Justice and more than a dozen communications
equipment and services companies have come down hard against American
Telephone & Telegraph Co.’s request to ease the rules so that Bell System
companies can offer Custom Calling 2. AT&T seeks a 15-year waiver of the
Second Computer Inquiry ruling in Federal Communications Commission
Docket 20828, which calls for AT&T offerings of enhanced services
through a separate subsidiary and encourages industry-wide competition.
Custom Calling 2 uses voice storage and retrieval to answer, record, and
deliver messages to any U. S. telephone on an unregulated basis. The
Justice Department and the AT&T competitors urge denial of the waiver
request, maintaining that it would enhance AT&T’s monopoly power and
short out competition in the new market. Among AT&T’s opposition are
such corporate heavyweights as Exxon Enterprises, IBM, Satellite Business
Systems (which 1BM dominates), and Xerox.

The Custom Calling 2 dispute will be among the first to face Gary M.
Epstein, Washington, D. C., attorney and engineer who was just named to
head the Federal Communications Commission’s Common Carrier Bureau
by Mark S. Fowler, new FCC chairman. Also expected to work on the
issue will be Mary Ann (Mimi) Weyforth Dawson, just confirmed by the
Senate as an FCC commissioner for a seven-year term starting July 1.
Dawson is a former aide to Sen. Robert Packwood (R., Ore.), chairman of
the Commerce, Science & Transportation Committee.

Satellite Business Systems says that its first satellite, SBS-1, is expected to
successfully meet its seven-year design-life goal and that the company has
made its first performance incentive payment to California’s Hughes
Aircraft Co., the satellite’s builder. The digital satellite, operating on a
14-GHz uplink and a 12-GHz downlink, began regular customer service in
mid-March and is steadily increasing its traffic volume as customer

57



networks are cut over to operational service and expanded. The SBS-1
geostationary orbital position is “‘three times as tight as that of any
previous satellite,”” according to the McLean, Va., company.

U. S. computer American exports of computers and related parts rose 40% to a record
ts climb 40% $7.53 billion in 1980, compared with the year before, while imports
2 et iy ® increased 20% to $1.15 billion, according to an analysis of Commerce
Department data by the Computer and Business Equipment Manufactur-
ers Association. Exports of word processors, calculators, copiers, and
automatic typewriters raised the U. S. computer and business equipment
total to $8.87 billion, up 35%, compared with a 16% gain for imports
worth $2.97 billion. The resulting positive trade balance of nearly $6
billion ranked third among all U.S. industry manufacturing groups,
exceeded only by such big-ticket industries as civilian aircraft and industri-
al machinery, with trade surpluses of $11 billion and $10.9 billion,
respectively. (For the trade picture with Japan, see p. 102.)

Aerospace job Employment of engineers and scientists, as well as technicians, in the U. S.
aerospace industry will continue to expand during 1981 and 1982, but at a
slower pace. At the end of 1980, there were 196,000 jobs for engineers and
scientists and 78,000 for technicians, respective increases of 10.7% and
13% from 1979. Increases this year will be held to 2.5% for both
categories and then rise by 5% in 1982, according to a survey of
manufacturers by the Aerospace Industries Association. The AIA data
attributes the slower growth rates this year and next to a significant drop
in the production of commercial jet transports, although the drop will be
offset by gains in the fabrication of spacecraft, military aircraft, missiles,
and related vehicles. Last year’s unexpected surge in total aerospace jobs to
1.2 million represented an 11-year high for the industry.

growth to slow

NASA wants guldance The dollar-starved National Aeronautics and Space Administration is
soliciting free advice from industry and Government computer scientists
this summer to guide future agency research and development in data
processing. NASA will run a 10-week workshop beginning June 9 at a
University of Maryland center in Port Deposit to obtain “technical data
and policy advice,” says Paul Schneck of NASA’s Goddard Space Flight
Center, which will run the program. Workshop participants will be asked
to prepare a technology assessment of computer science for NASA, draw up
a model technology program identifying critical agency needs, and plan a
model development program.

on data processing

Harris wins Argentine Harris International Telecommunications Inc. will provide 38 domestic
satellite earth stations to Argentina’s national telephone company, Entel,
for a unified nationwide communications network, says the U. S. Export-
Import Bank. The Melbourne, Fla., company won the $37 million compe-
tition when the bank agreed to lend $27.75 million for eight years at
8.75% interest to the Argentine company, which will make a cash payment
of $5.55 million and obtain a private loan of $3.7 million. The bank, an
independent Federal agency, assists in financing export sales.

network award
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A NEW & SPEGIAL
SWITGHING CAPACITOR
GOMES IN A
PLAIN WHITE WRAP

SPRAGUE

10.0£10%2000C
735P

73sP
SPRAGUE
1.0%10%200DC
- I8P

SPRAGUE
.0£10%1000C

SPRAGUE
1.0210%

Sprague WHITE JACKET® Capacitors meet the need for high-current,
high-frequency applications in switched-mode power systems.

With an outer wrap of polyester tape and O Ripple current capability: to 30 amps rms
resin end-seals for good moisture resistance, O Operating frequencies: up to 100 kHz
moderate-cost Type 735P metallized polypro- O ESR:typicallyaslowas2 mQ @ 100 kHz
pylene capacitors feature these outstanding O Capacitance values: 1 uF thru 30 uF
characteristics: O Voltage ratings: 400, 200 and 100 WVDC

For detailed technical data, write for Engineering Bulletin 2752 to
Technical Literature Service, Sprague Electric Company, 35 Marshall

Street, North Adams, Mass. 01247. s p n n G u E®

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

THE MARK OF RELIABILITY

a subsidiary of GK Technologies

ncorpotaled
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THEBARGAIN |

It is if you're shipping more than
10,000 logic systems a year.

Because the Plessey Micro-
cell™ approach can replace your
multi-chip TTL and CMOS
designs with an economical
single chip if you're usin

as tew as five standard IC’s.
Microcell puts up to 2000
standard 8 MHz N-channel

MOS gates on a chip. But the
gates are in software, not silicon,
so that with our computer-aided
design, we can deliver working
prototypes just 18 weeks after
we get your logic diagrams.

A typical candidate for the
Microcell bargain would be a
logic system using 12 standard
and 3 MSI TTL IC’s, the equiv-

alent of 800 gates. At 10,000
systems a year, the TTL devices
alone would cost $17.43/system
or $174,300/year.

Developing a custom Microcell
chip would cost about $30,000
for the first prototype chip.

But Microcell IC's in produc-
tion would typically be $5.50 in
the 10,000 quantity (about $3.50



ON THE RIGHT.

at 200,000/year), for a total cost
of $85,000. Savings are similar
or better for more gates and
higher volumes.

And the savings go beyond
the lower chip costs, because
our one-chip solutions take less
real estate, less assembly and
much less testing and rework.
And eliminate the timing and

interface problems of multi-
chip designs.

At most, Microcell takes ten
per cent more silicon than a cus-
tom design, but it gets your sys-
tems to market 6 months sooner.

And we all know that time is
money, don’t we?

For more information, please
contact Plessey Semiconductors,

1641 Kaiser Avenue, Irvine,
CA 92714. Telephone
(714) 540-9979.

Plessey

MORE BUG
FOR YOUR BUCK.
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120-cps optimized bidirectionai
thermal printing

EIA RS-232-C or DC-current
loop senial interface

Full or half
duplex operation

1000-character receive buffer
(optional 2000 character)

Self-test diagnostics

RO

Receive-Only Printer

The Pacesetter.

Dual 5x 7 dot matrix printhead

capability

Fast and virtually silent, TI's Silent
700* Model 781 RO Printer speeds
through the toughest printing applica-
tions. The 781 RO’s unique 120-cps
dual-matrix thermal printhead cuts
down on print cycle time to improve
your printing capabilities. And its
compact design makes it ideal for
work areas, especially when space is
limited. With its innovative standard
features, the flexible 781 RO has set
the pace for expanding high output
silent printing.

TI is dedicated to producing
quality, innovative products like the
Model 781 Receive-Only Printer. TI's
hundreds of thousands of data ter-
minals shipped worldwide are backed
by the technology and reliability that
come from 50 years of experience, and
are supported by our worldwide
organization of factory-trained sales
and service representatives.

For more information on the 781
RO, contact the TI sales office near-
est you, or write Texas Instruments

with last character
printed visibility

Full ASCII character set

Calculator-type operator
control keypad

Operator selectable data
transmission rates of
110 BPS to 9600 BPS

Incorporated, PO. Box 202145, Dallas,
Texas 75220, or phone (713) 373-1050.
In Canada, write Texas Instruments
Incorporated, 41 Shelley o

Rd., Richmond Hill, Ontario |
L4C 5G4, or phone (416) N\ J7 )
884-9181. I

We put computing
within everyone’s reach.

*Trademark of Texas Instruments Copyright © 1981, Texas Instruments Incorporated

TEXAS INSTRUMENTS
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Fujutsu tops its
top-of-the-line
mainframes

Fiber-optic cable
to link Japan
with Hawaii

Britain develops
experimental processors
for high-level languages

256-K ROM
accesses in 150 ns

Electronics/June 2, 1981

International newsletter

Announcement of its M-380 single-processor and M-382 two-processor
mainframes by Fujitsu Ltd. for delivery by autumn 1982 completes the
current round of Japanese machines to compete with IBM’s 3081. The firm
claims a performance for the computers of 1.5 and 2.7 times, respectively,
when compared with the 3081 and 2.1 to 2.5 and 3.8 to 4.5 times,
respectively, when compared with its previous top-of-the-line M-200. The
new computers, which follow 3081-competitive machines from Hitachi
Ltd. and Nippon Electric Co. [Electronics, March 10, p. 71] feature the
same technology as the DIPS 45/11 that Fujitsu is building for Nippon
Telegraph & Telephone Public Corp. [Electronics, May S, p. 71] and the
Amdahl 5860 and 5880 [ Electronics, Dec. 4, 1980, p. 41].

Kokusai Denshin Denwa Co. (KDD), Japan’s overseas telecommunications
carrier, expects to use optical fiber for a transpacific cable between Hawaii
and Japan by 1990. If the research and development go smoothly, there is
a possibility that the third Pacific cable that has been discussed at the
Pacific Operators Telecommunications Conference since 1977 will be
optical fiber because the plan to lay that cable is two years behind
schedule, whereas KDD’s optical R&D is proceeding rapidly.

Meanwhile, the Musashino Electrical Communication Laboratory of
Nippon Telegraph & Telephone Public Corp. has successfully carried out
tests of a 400-Mb/s repeater for an optical fiber link operating at 1.3 um
in water 700 meters deep. Systems operating at this wavelength could have
a spacing between repeaters of up to 25 km (16 miles). NTT is developing
submarine cables to connect islands with Japan and also to take shortcuts
across bays. Underwater optical cables are also being tested in the U. S.
and the UK [ Electronics, March 13, 1980, pp. 39 and 72}.

The research laboratories of Britain’s Royal Signals and Radar Establish-
ment, Malvern, is exploring two innovative computer architectures. One
special-purpose multiprocessor, called Flex, is for writing operating sys-
tems, compilers, and other complex software in a high-level language with
an efficiency normally associated with machine-code implementations. The
microcoded instruction set is optimized to support high-level languages:
the memory is protected by hardware, and a single universal register can
be set from 1 bit to the maximum store size. Additional processors will be
added to the first through a 2.5-Mb/s packet-switched bus. The second
machine, engineered by Plessey Electronic Systems Research Ltd., Hamp-
shire, is a fast general-purpose emulator with a 150-ns instruction time
that can, for example, emulate a PDP-11/34 in real time. This 32-bit
dual-processor system, called Gemini, supports the Flex instruction set.

Toshiba Corp. will use the same 2-um design-rule technology that it
developed for its 64-K MOS dynamic random-access memory to build a
256-K read-only memory having a maximum access time of only 150 ns.
That makes it suitable for use with cathode-ray-tube displays, as well as
printers, whereas slower large memories are limited mainly to printers and
liquid-crystal displays. The ROM is also suitable for compilers and similar
software applications, but in Japan the main use initially will probably be
for displays featuring kanji (Chinese) characters. Nine devices can store
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4,096 characters as a 24-by-24-dot matrix —a sufficient character set size
in a legible format [ Electronics, May 19, p. 84]. Toshiba’s T6746 operates
from a single 5-V power supply with a maximum power consumption of
220 mW when operating and 44 mW on standby; its minimum cycle time
is 230 ns. The chip measures 179 by 210 mils (4.55 by 5.34 mm) and
comes in a 28-pin dual in-line package.

At the same time Sharp Corp. has developed a low-power 256-K n-well
complementary-MOS ROM, the LH53256, with a typical access time of
500 ns. Use of 2.5-um rules keeps chip size to a manageable 236 by 235
mils (6.00 by 5.98 mm). It is molded in a 44-pin flat package.

Personal computer Two 6809 microprocessors improve the speed and efficiency of a personal

computer with a color graphics capability developed by Fujitsu Ltd. They

also provide a total of 128-K bytes of memory space—64-K bytes for a

dual processors . . . user’s programs, including interpreter or compiler, and another 64-K bytes
for the display and keyboard. Eight 64-K dynamic random-access memo-
ries form the user’s memory, with an overlay of four 64-K read-only
memories containing a 32-K-byte Extended Basic interpreter. An optional
software card with a Z80A and about 10 other chips convert the computer
into a disk-based CP/M-compatible system that operates at the somewhat
lower performance of the Z80A (compared with the 6809).

In addition to Basic and CP/M, UCSD Pascal and Flex operating systems
are available, as are a complete line of interfaces and a 32-kilobyte bubble
cassette. The minimum configuration of the Micro 8, shipments of which
will start at the end of July, consists of the basic computer with built-in
keyboard for some $975 and a home TV adapter for $60.

from Japan opts for

. . while another Removable bubble cassettes and 8-in. floppy disks using IBM- and Facom-
compatible formatting are selling points of the Bubcom 80 microcomputer
adopts bubble cassettes designed by System Formulate Corp. and built for it by Fujitsu Ltd.’s
Components Group. The computer is built around a Z80A with 64-K
bytes of random-access memory. It runs on the CP/M operating system
featuring the latest version of Microsoft Basic. The Bubcom 80 comes with
one bubble holder and space for a second to be attached easily. Bubble
cartridges contain 32 kilobytes now, with 128-kilobyte cartridges sched-
uled for next year. In Japan, the Bubcom 80 costs some $1,140 with one
and $1,325 with two bubble holders. Bubble cartridges cost $133 each.

West German P. O. To speed up telegram communications, the West German post office plans
to put into operation in 1983 a $10 million computer-controlled system
that will automate all routine jobs now handled manually. The agency has
contracted Frankfort-based AEG-Telefunken to supply some 400 intelli-
gent cathode-ray-tube terminals, to be installed throughout the country,
as well as a large computer system, to be located at a center in Frankfurt.
Telegrams can be phoned in to personnel at the CRT terminal, which will
relay them to the center, or sent straight to the center by Telex. The
system will automate such jobs as counting words, determining rates,
accounting, transmitting and archiving messages, and keep compiling
statistics on telegram traffic. It will handle a single telegram in less than 10
minutes even during heavy traffic hours.

to automate telegrams
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LOW POWER
TELECOM ICs

This telephone

for you.

.....

has a startling message MOS.
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The message is
that heat is being
generated. Pow-
er is being con-
sumed. And while
the total amount
of power drawn
by telephone sets is
a constant, how it is used
is not. Our CMOS dialers
use very little power for
actual operation. Conse-
quently, more power is
available for other use.
Such as powering a reper-
tory dialer. Or for data
communications.

In systems such as
remote switches, central
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office switches, or PBXs
that use thousands of
CODECs and filters, pow-
er ratings and heat dissi-
pation are critical. Which
is why three out of five
telecom majors chose
the Mostek low power
CODEC.

The point is that we
know low power is criti-

B

cal to the telecom-
munications indus-
try. Our circuits
reflect it. Our
broad product line
incorporates it.
Our track record
proves it. And our
extensive manufacturing
capacity backs it up.

Hear the low power
telecom message by call-
ing or writing Mostek
Corporation, 1215 West
Crosby Road, Carrollton,
Texas 75006; phone (214)
323-1000. In Europe,
contact Mostek Brussels;
phone 762.18.80.

© Niace
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TEK GPIB cotes ano romiars

New powers of waveform analysis. From th:

(above right) The Tektronix
468 portable digital storage
osclloscope becomes part
of a powerful processing sys-
tem when interfaced to the
Tektronix 4052 Computer
Controller for analysis and
processing.

(above left) Users can link
the Tektronix 492P Spectrum
Analyzer with the 4052 to
compare accumulated
displays over successive
sweeps Right at hand are
high-speed analys:s, plus
permanent records via the
Tektronix hard copers.

(far right) The Tektronix 7854
Oscilloscope interfaces with
the 4052 to apply high-speed
floating pont caiculations
and simultaneous display

of high-resolution graphics
and tabular data to the most
complex analytical probtems

(below left) To state-of-the-
art Tektronix GPIB waveform
measurement instruments
you can add the analytical
capabihties of the 19-inch
4054 computer! controller for
problems requiring both
speed and large data
display. the fast 4052 for
computationally intensive
applications or the economi-
cal, general-purpose 4051

Copymart Ul 198% Tl INC AR 1 iTits sestr s $94. 1



Productivity in the
Tektronix tradition: Graphic.
Interactive. Easy. And fast.

Start with state-of-the-art GP1B
instrumentation buiit on 35 years of
Tektronix waveform measurement
leadership. Instruments like the fully pro-
grammable 492P Spectrum Analyzer. Our
new 468 Oscilloscope. Or the extraordinary
400 MHz 7854 Oscilloscope. Each a huge
productivity booster in its own right.

Add the analytical power of high-speed
processing and interactive graphics with
Tektronix 4050 Series GPIB Computer/
Controllers. You can convert waveforms into
any number of precise, storage tube graphics
disptays —like bode plots, log plots, histo-
grams, Fast Fourier Transforms —so you can
quickly analyze measurements.

Result: you not only acquire data, but
process, compare and literally draw
conclusions with devices that are easy,
even a pleasure to use. There are no costly
interface designs, difficult languages or com-
plex procedures. Our GPIB codes and formats
approach helps make our measurement in-
struments easy to interface and immediately
compatible with each other, so engineers get re-
sults quickly no matter which devices are used.

Let Tektronix take you from raw data to
finished results—many times faster than
by the methods you’re using now. For more
information, contact your Tektronix Sales
Engineer, or call toll-free, 1-800-547-1512
(in Oregon, 644-9051 collect).

U.S.A., Asia, Australia, Central Canada
& South America, Japan Tektronix Canada Inc
Tektronix, Inc PO. Box 6500
PO Box 1700 Barne. Ontario L4M 4V3
Beaverton, OR 97075 Phone: 705/737-2700
Phone: 800/547-1512 Europe, Africa, Middle East
Oregon only 800/644-9051 Tektronix International, Inc
Telex: 910-467-8708 European Marketing Centre
Cable: TEKTRONIX Posttox 827

1180 AV Amslelveen

The Netherlands

Telex. 18312

Tektronix

COMMITTED TO EXCELLENCE




You dont become the worlds

best selli
witho

in-circuit tester
selling some

pretty tough customers.

The real test for any automatic test
equipment is on-line, in the actual
production test environment. It's
here, and only here, that any

test system demonstrates its

real value.

To find out what sold
the world's best selling
in-circuit test system
to three pretty tough
customers, we went to
the men who made the
evaluation and the buy-
ing decision. Here's
whatthey had to say
about the system they chose.
“Northern Telecom found
the 303 versatile enough
to test more than 1500
board varieties in high
volume applications.”

ector of Manufact

In-circuit PCB Tester

=
! l’il

be an extremely cost-effective test
system in terms of capital expense,
operator ease, software, system
maintenance and refiability.

“While we've seen significantly
improved yields in every 303 instal-
lation, with some of our high den-
sity, digital PCBs, the 303 test

3 Qualit

“The Fairchild 303 has proven to

Dave Otto,

The Fairchild Series 30/303 | programs are so well developed

that yields are as high as 98%. And

this has meant a savings in cost

and diagnostic time.

“We have close tothirty
303 systemns on-line in
both our U.S. and Cana-
dian manufacturing
facilities. The 303 has
simplified our training,
programming and ser-
vice requirements.”

“As a first time ATE user,

Miiton Bradley’'s major con-

cerns were ease of use and

total system capabllity. We

got both with the 303.”

John Scaha
Electronics Manutactunng Engineernng Manager

“Before we made a final buying de-
cision on any in-Circuit test system,
we had to be convinced of two
things. One, would the ATE com-
pany provide the in-depth pro-

Test Engineer,
Sykes Datatronics Ing




Crofics Manutactunng
Jnaenng Mnnm.
ton Biadley Co

gramming support we needed
initially; and two, could the system
reliably test our complex PCBs?
Fairchild and the 303 did both.

“Their training was both com-
prehensive and complete, and
included everything from LS|
programming to system
maintenance.

“While our boards are small to
medium in size, they contain ana-
log components and digital ICs,
including both commercial and
custom LSI. With the 303, we're
able to get extremely high yields
onall our PCBs.

“In addition, the datalogging
program has proved to be invalu-
able. Management uses the fault
reports to pinpoint and remedy
PCB manufacturing trouble spots,
reducing our faults/board ratio
and repair times. Even design
anomalies are often isolated. Since
installation, we've improved the
efficiency of our manufacturing
process—realizing dramatic cost
reductions in troubleshooting and
repair. Yields at final test have con-
sistently been in excess of 90%.”
“Back in 1978, Sykes Data-
tronics thought the best in-
circuit system for isolating
manufacturing faults was
the 303. Today, we still
thinkit’s the best system.”

“Three years ago, we made the de-
cision to go with ATE for the same
reasons a lot of rapidly growing
companies do: greater throughput,
increased yields, and a generally
more cost-effective manufacturing
operation. We realized the best
method for isolating manufacturing
faults was in-circuit testing; and
quite frankly, the 303 was the only
proven system we found.

“Since 1978, we've doubled our
growth every year and the 303 has
been more than adequate in keep-
ing pace with that growth. During
this time, we've added only a mini-
mum of PCB troubleshooters.

“The system has also been able
to keep pace with the changing
size and density of our boards.
And it's given us the confidence to
design boards of greater complex-
ity, because we know the system
cantestthem.

“Based on past performance,
we've just placed an order for
another 303"

Tothese three customers,
Fairchild’'s 303 in-circuit test
system has proven itself where it
counts—on-line, in the production
test environment. It will dothe
same for you. Whatever your
product, Fairchild’s 303 will help
improve PCB yields, throughput
and quality, and reduce overall
testing costs.

John Jed,
Director of Manufactuting Quality,
Northern Telatom Inc £

After all, the dependable 303
has proven itself in more installa-
tions than any other in-circuit
test systemin the world. And it's
backed by the largest service
organization in the ATE industry.

For more information on the
Fairchild 303, call or write:
Fairchild Test Systems Group,
299 Old Niskayuna Rd., Latham,
NY 12110; Tel. (518) 783-3600.

e
FAIRCHILD

T T S |
A Schlumberger Company

The
First Family
of ATE.
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Now you can design an integrated circuit.
Let Exar show you how Semi-Custom works.
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Exar’s Semi-Custom program lets you create custom
integrated circuits for your products. At a fraction of the cost
of full custom. In just a few short weeks.

Bipolar, I’L and CMOS Master-Chips "

Our partially-fabricated linear or digital Master-Chips have

the components you need already in place, but uncommitted.

You design the final interconnections to fit your requirements.
We supply a Design Kit, a comprehensive Design

Manual, layout worksheets for the interconnection mask,

and the people to show you how easy it is—even if you've

never designed an integrated circuit.

Working from your layout, we etch the Master-Chip’s
final layers and fabricate your semi-custom ICs in any
volume you need.

Your ICs are produced in-house under our stringent
quality controls. Each one is 100% tested.

Cut your product costs.
Replacing discrete components with semi-custom ICs reduces
your board size, your component inventory, and your labor

costs. And you design a proprietary product your competitors
can’t copy.

Go to full custom later.

As your product matures and volume increases, we can
convert your semi-custom chip to a full-custom IC, reducing
chip size, saving money, and often providing added
performance.

Add our design talent to yours.

Our IC expertise is yours for the asking. Let us help you get
to market faster with the most competitive product possible.
We have representatives in all major U.S. cities to assist you.
Call us today.

Learn more about
Semi-Custom.

[] Please send me your
40-page data book,
“Semi-Custom IC
Design Programs®’

Name

Company

City/State/Zip
Phone

My application is:

Exar, 750 Palomar Ave., Sunnyvale, CA 94086
(408) 732-7970

|
|
|
|
|
|
|
| Street
|
|
[
|
|
|
|

Master-Chip is a trademark of Exar Integrated Systems, Inc.

Z°EXAR

For semi-custom, custom or standard integrated circuits . .. Exar has the answey.
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EXTENSIVE
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What Cromemco computer card
capability can do for you

The above diagram shows in a func-
tional way one of the most complete
lines of computer cards in the industry.

Look it over carefully. It could be well
worth your while.

These are all cards that plug into our
S-100 bus microcomputers.

You can also assemble them into a
custom system in convenient Cromemco
card cages.

MULTI-PROCESSING AND
INTELLIGENT 1/O

The range of capabilities and versatility
you can draw upon is enormous,

In processors, for example, you have a
choice of CPU’s including our extremely
useful new I/O Processor. This can be
used as a satellite processor to do off-line
processing, multi-processing, and to form
intelligent 1/O. It opens the door to a
whole new group of applications and
tasks. Ask us about it.

HIGH RESOLUTION
COLOR GRAPHICS
Again, you can have beautiful high-
resolution color graphics with our color
graphics interface. You can select from
over 4000 colors and have a picture with
a resolution at least equal to quality
broadcast-TV pictures.

You have an unprecedented selection
of memory including our unusual 48K
and 16K two-port RAMs which allow
high-speed color graphics.

LOTS OF STORAGE

These days you often want lots of disk
storage. So you can select from our disk
controller card which will operate our 5/
and 8" floppy disk drives (up to 1.2
megabytes). Or select our WDI interface
to operate our 11-megabyte hard disk
drives.

POWERFUL SOFTWARE AND
PERIPHERAL SUPPORT

There’s much more yet you can do
with our cards. And, of course, there’s an
easy way to put them to work in our 8-,
12-, and 21-slot card cages. Our PS8
power supply makes it simple to get the
system into operation.

Finally, Cromemco offers you the
strongest software support in the industry

with languages like FORTRAN, C,
COBOL, ASSEMBLER, LISP, BASIC and
others. There is also a wide choice from
independent vendors.

To top it all off, you can draw from a
substantial array of peripherals: ter-
minals, printers, color monitors and disk
drives.

CONTACT YOUR CROMEMCO REP
There is even more capability than
we're able to describe here.
Contact your Cromemco rep now and
get this capability working for you.

CROMEMCO COMPUTER CARDS

® PROCESSORS — 4 MHz Z-80 A CPU, single
card computer, /O processor ® MEMORY —
up to 64K including special 48K and 16K two-
port RAMS and our very well known
BYTESAVERS® with PROM programming
capability ® HIGH RESOLUTION COLOR
GRAPHICS — our SDI offers up to 754 x 482
pixel resolution. ® GENERAL PURPOSE
INTERFACES —QUADART four-channel serial
communications, TU-ART two-channel
parallel and two-channel serial, 8PIO 8-port
parallel, 4P1O 4-port isolated parallel, D+ 7A
7-channel D/A and A/D converter, printer inter-
face, floppy disk controller with RS-232 inter-
face and system diagnostics, wire-wrap and
extender cards for your development work.

Cromemco”

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

Tomorrow’s computers today
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velopments in technology and business

Fiber optics

point the way

to solid-state gyro

by John Gosch, Frankfurt bureau manager

Work in Siemens lab using
off-the-shelf components
and miniaturization aims at
resolution of 0.01°/hour

Using standard optoelectronic com-
ponents such as laser diodes, glass
fibers, optical filters, and photodi-
odes, researchers at West Germany’s
Siemens AG have developed an
experimental rotation sensor that
could lead to a compact, lightweight,
and inexpensive high-resolution opti-
cal gyroscope. Such a device might
find wide use as an air-navigation
aid—even in small aircraft—and
help make flying safer.

The researchers have achieved res-
olution values of several degrees per
hour. That would suffice for torpe-
does and other self-propelled missiles
traveling over short distances, but
for aircraft on long-distance flights,
figures of around 0.01°/hour are
called for.

That should be achievable with
more refined methods for evaluating
the results and, particularly, by sys-
tem miniaturization. Eventually,
says Gerhard Schiffner, head of the
team that worked at the firm’s
Munich-based research laboratories,
resolution values approaching
0.001°/hour should be obtainable.
Work is continuing toward that end,
and a commercial “fiber gyroscope,”
which he expects could be ready
“within a few years,” could be made
to fit inside a cylindrical case 8 to 10
centimeters in diameter and 2 to 3
cm high.

The Siemens scientists worked
several years with their fiber gyro to
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get around the shortcomings of
mechanical designs, Schiffner points
out. Those long-established mechan-
ical gyros have long been prime tar-
gets for replacement. Though high in
resolution, they are sensitive to
shock and vibration and have a rela-
tively long settling time—in some
cases up to half an hour. What’s
more, they suffer from the draw-
backs associated with the bearings of
the rotating mass. And despite fre-
quent maintenance, reliability is lim-
ited.

The fiber gyro also promises to
outperform the ring interferometers
or ring lasers of more recent manu-
facture. Though they too are highly
resolving—a value of 0.01°/hour is
common—they are elaborate, using
special mirrors, a gas laser, a high-
voltage power supply, and other
space-consuming parts. Ring lasers
are also costly to fabricate. In con-
trast, the solid-state fiber gyro saves
space, is highly reliable and simple
to implement, and lends itself to
mass fabrication, Schiffner notes.

In the Siemens experimental setup
the optical fiber is 500 to 1,000
meters long and is wound on a coil
about 12 cm in diameter. By means

of a beam splitter, the light from a
semiconductor laser is coupled into
both ends of the fiber. The light
waves enamating from the fiber ends
superimpose upon each other and
impinge upon two photodiodes.

Sanac effect. If this setup is
rotated about an axis perpendicular
to the surface, the so-called Sanac
effect, a relativistic phenomenon, is
observed: the time it takes for the
light to travel through the fiber is a
bit longer in one direction of rotation
than it is in the opposite direction. In
effect, the light is modulated by the
phase difference between the two
light waves coming from the fiber
ends. That phase difference, in turn,
alters the power outputs at the two
photodiodes. The power difference,
in microwatts, is an indication of the
velocity of rotation.

Normally, at very low angular
velocities—on the order of several
degrees per hour—it is virtually
impossible to determine the sign or
magnitude of such velocities. There-
fore, Schiffner and his colleagure
have devised a method allowing
unambiguous measurements to be
made by superimposing an angular
velocity of a certain frequency on the

1.25 /hour.

Moving toward the new gyros

The team that has produced an experimental solid-state optical gyroscope
at Siemens AG in Munich believes that it has achieved higher resolution,
more miniaturization, and better evaluation of results than competitors
around the world. Other work on optical gyros is going on at, for example,
Rockwell International Corp. in Anaheim, Calif., Honeywell Inc. in Minneapo-
lis, the Naval Ocean Systems Center in San Diego, Calif., and at other firms in
the U.S. In France, Thomson-CSF is pursuing an optical gyro. And another
West German firm, AEG-Telefunken, has an experimental setup with which it
has measured a drift rate of 10°/hour and a noise equivalent rotation of

-J. G.
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unknown angular velocity. The light
source, a gallium arsenide injec-
tion-laser diode, produces sevcral
milliwatts at a wavelength of 850

nanometers. A polarizing filter at
each fiber end ensures that the fiber
portion wound on the coil acts like a
reciprocal two-port device.

Great Britain

Package turns software specs into
fully coded bug-free Basic program

It doesn’t take the thinking out of
writing computer programs, but a
soon-to-be launched software pack-
age from DAl Systems Ltd. does
promise to eliminate the drudgery. It
automatically translates a software
designer’s program specifications—
worked out beforchand as a flow
chart—into a fully coded bug-free
program in Basic.

Last one? Its developers, David
James and Scotty R.G. Bambury,
call their package “The Last One,”
implying that it is the last program
that need ever be written, and they
are promoting it in advance of a July
launch with an overstatement that is
unusual for the English. The $600
package will run on most popular
personal computers configured with
32-K bytes of memory and twin 5V.-
inch disk drives.

The Last One is not unique in its
objectives: it is one of a raft of auto-
matic program generators now
emerging —primarily in the U.S.—
allowing unskilled users to generate
application software by responding
to a menu of questions [Electronics,
April 7, p. 39]. David James points
out that most of these products work
by stringing together subroutines.
His package works by isolating logi-
cally sclf-contained programming
operations.

For example, Pro-4, marketed by
General Automation Inc., assembles
programs from over 100 subroutines.
Nearest in concept to The Last One
is Pearl, a Basic language program
generator from CPU International
Inc. in Salem, Ore., which allows a
wide range of business applications
to be generated for microprocessor-
based computers running the Cp/M
operating system.

James has analyzed the program-
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ming task into a number of logically
sclf-contained programming activi-
ties that are held in an index. During
program creation, the operator
works through a logical tree struc-
ture, choosing from a menu of opera-
tions at cvery step. The approach,
claims James, is more flexible and
produces more compact, faster run-
ning code.

The program generater elicits
from the user a complete description
of the files nceded, as well as any
procedural requirements describing
how people will execute transactions,
search for and update information,
or perform calculations. The Last
One structures the program employ-
ing two strategies to separately
optimize speed and compactness and
then chooses between them.

Then it compiles the program,
producing a Basic program listing,

which should run the first time. If it
does not, the fault will lic in the
original program specification.

Since the program is designed
from the top down, it is an easy
enough matter to modify it, leaving
the computer to generate the modi-
fied program listing; hence program
writing and debugging can be
speeded tenfold. The ability to modi-
fy programs, says Bambury, is cru-
cial, since modifying a standard
business package can be costly.

Just as important, any program so
written is readily transportable from
machine to machine. That is because
any application program is described
in its own internal language.

Working with DJ:Al, Crystal Elec-
tronics Ltd., Torquay, Devon., is
transferring the software package
devcloped on an Ohio Scientific
computer to Pet, Apple, Tandy and
Sharp microcomputers, as well as to
the CP/M operating system, an activ-
ity it has built its reputation on. It
also plans to make the system casier
for users, adding more operator cues.

Basic is of course a simple lan-
guage. But Crystal Electronics” man-
aging director, T. F. Brownen, sees
no problem in applying the tech-
niques employed in The Last One to
other languages and hints that such
a move is likely. -Kevin Smith

France

Six CRTs supply cockpit information
in color via central monitoring system

The biennial Paris air show can be
classified as a running debate—
interspersed with stunning demon-
strations of flying—over the relative
merits of aerospace hardware of all
sorts. However, during the 34th
Salon International de I’Acronau-
tique et de I’Espace, June 4-14, at
Le Bourget Airport, the six-cathode-
ray-tube layout that Airbus Indus-
trie has designed into the basic ver-
sion of the A310 Airbus should find
no other contenders for the title of
the classiest cockpit in the upcoming
airliners.

Thomson-CSF, the supplier of the

full-color electronic cockpit system is
unveiling a working model at the
show. It will start delivering produc-
tion versions this month to the
A310’s builder, Airbus Industrie—a
grouping of the leading airframe
makers in France, the UK, and West
Germany.

For the 210-passenger wide-body
jet, scheduled to fly for the first time
early next year, Airbus Industrie’s
avionics designers decided to go fully
digital, tying computers for flight
control, navigation, and housekeep-
ing onto a 32-bit Arinc bus. In a
sense, the electronic cockpit displays
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Fame and fortune — yours for the asking. Ask about Smoke Signal
Broadcasting’s powerful and flexible development systems with 64K RAM — called Scout -
system™. Hardware and software in one complete, low-cost package.

Everything you expect and need for speedy application design/implementation for the entire
family of 6800 Series microprocessors. 3

Example: There’s Scout’s exclusive
Hunter™ shortcut debugger
handles assembler and
disassembler lists in easy
to understand mnemonics
instead of time-consum-
ing machine language.

Ask about Scout’s
options: an in-circuit
emulator to tie into your
target system, 8” floppy
drives expandable
to 4 Mbytes or a hard
disk drive.

There’s even the
first octo-density
drive development
system for under $5,700.

Act now — ask for
free details.

I Send us this coupon now.

We'll send you our “Under-
| standing Development
| Systems” product brief.
I

| Name

: Title

% Company

| Address

I City S

I State/ Zip =

BROADCASTING

Westlake Village, California 91362, (213) 889-9340

SMOKE SIGNAL

Smoke Signal Broadcasting, 31336 Via Colinas,

Circle 75 on reader service card



Electronics international

Full color and computerized. The A-31d Airbus will have an instrument panel with six CRTs:
two in front of the pilot. two in front of the copilot (not shown), and two between them.

can be considered as intelligent ter-
minals for the pilot and copilot, says
Jean-Paul Langlet, a marketing ex-
ecutive with Thomson’s Avionics
Equipment division.

Colorful. Because they are tied
into what amounts to an extensive
computer system and because they
can gain attention with color, the
displays can provide pilots with a
wealth of information that simply
cannot be developed by conventional
analog instruments.

The photograph shows four of the
CRT displays. In front of the pilot are
two S-inch displays, one atop the
other, that make up the electronic
flight-instrument system—along
with two identical units (not shown)
in front of the copilot. The two fliers
share the two displays that make up
the centralized aircraft monitoring
system, located above the pilot’s
right hand in the photograph.

The top CRT in the flight system
has an artificial horizon with a blue
sky and shows standard information
like air speed, plus critical points like
the safety zone above stall speed. It
also includes the radio altimeter
readout, which can change color and

76

boost its readout size as the altitude
drops, finally turning red at the deci-
sive height where a pilot has the last
chance to pull up before landing.

The lower CRT in the flight system
is the navigation display. It shows a
video image of a conventional com-
pass rose, but it also can show navi-
gation charts and special displays for
takeoff, approach, and landing at
specific airports.

The lefthand display in the moni-
toring pair will warn of faults in such
essential systems as the brakes and
the hydraulics, giving instructions on
corrective actions. The righthand
display provides syntopic diagrams
of the faulty subsystem, which
changes to reflect the results of the
pilot’s actions. At other times, these
displays show cabin-status informa-
tion and the like.

On their own. The data picked off
the bus by the display system origi-
nates in outside computers, but both
systems have processor circuits of
their own to decode signals and gen-
erate the display. For the flight sys-
tem, the more complex of the two,
there are three identical processors.
one each for the pilot and copilot

displays, plus a backup.

Essentially, each signal-generator
processor consists of a custom
image-processor chip, a custom X-Y
converter chip to develop analog
drive voltages for the CRT, a control
unit based on standard parts of the
Advanced Micro Devices 2900 bipo-
lar bit-slice family, and some 64-K of
random-access memory.

For the monitoring system there
are two similar signal generators
with slightly less memory, either of
which can drive both displays if the
other fails. Despite the redundancy
in the electronic displays, the A310
has a full complement of key electro-
mechanical instruments.

Supplied. Although it designed the
display system and has overall
responsibility to Airbus Industrie for
them, Thomson-CSF does not fabri-
cate the signal-generator processors
itself. They come from the avionics
subsidiary of vDO Adolf Schindling
AG of Frankfurt.

Thomson-CSF supplies the display
tubes and their drives. Since blue is
not possible with penetration tubes,
there are high-resolution shadow-
mask tubes instead. Half the second
frame period is used for a vertical
raster scan to paint in the sky and
land background. Characters then
are written in during the second half
by vector scan. -Arthur Erikson

Japan

Translators get
speaking parts

Recent silence on the introduction of
voice synthesis products is about to
be broken again as two Japanese
companies introduce talking transla-
tors. By late June or July, Sharp
Corp., Osaka, and Casio Computer
Co., Tokyo, both plan to start ship-
ping units that are alike in design
and function but different in their
speech synthesis techniques.

Casio announced its VT-100 voice
translator first, in February [Elec-
tronics, March 10, p. 68]. Sharp fol-
lowed just last month with its 1Q-
5000, a talking version of the IQ-

Electronics /June 2, 1981



MANAGER'S How to put .
DILEMMA NO.2 §S¥stem togethe MOSTEK .

—

El — '- N

1 AL " ¥
AL Bt ¥

"4 "

You can reduce ¥ .
the time lag between

an idea and its execution with

is a development system
and a stand-alone executive.
\ And now, more than ever,

Mostek MD Series STD-Z80 BUS
modules. In this system compo-
hent approach, your engineer se-

STD-Z80 BUS boards are the cost-
effective edge. Because we've

Jjust reduced prices an average
lects the functions he needs— of 30%! Delivery is from stock
CPU, memory, 1/0, etc. Then, he ; 81 3 through your Mostek distributor.
inserts the compact STD-Z80 L:* X / We also offer OEM discounts,
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THIN-TRIM &
SEAL-TRIM®
VARIABLE
CAPACITORS

Thin-Trim®capacitors are
an advanced development
in miniaturized variable
capacitors for applications
in circuits where size and
performance are critical.

Seal-Trim®capacitors

are Thin-Trim®capacitors

encapsulated in a

moisture-proof housing

which eliminates dirt, dust,

solder flux and atmospheric

contamination.

o [ ow Drift Rates

e High Q

e High Volumetric Efficiency

* Capacitance Ranges:
.25-.7 pF to 20-100 pF in
Three Sizes

Electronic Accuracy
Through
Mechanical Precision

oflaaond

Manufacturing
Corporation

400 Rockaway Valley Road
Boonton, New Jersey 07005
201-334-2676

TWX 710-987-8367
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3100 electronic translator it has been
selling for about a year. The VT-100
measures 7.7 by 3.8 by 1.2 inches
and weighs 16.3 ounces, against 7.8
by 3.9 by 1.3 in. and 15.8 oz for the
1Q-5000. The VT-100 uses four pen-
light batteries and the 1Q-5000
three. Casio’s dot-matrix liquid crys-
tal display contains 22 letters against
Sharp’s 23.

Both feature a male voice speak-
ing American-accented English.
They also have a search function
that lets the user insert alternative
key words, such as airline names or
street numbers, into basic pro-
grammed sentences.

Talkative. To operate the transla-
tors, the user selects a category such
as “airport” or “telephone.” A basic
sentence appears on the display in
Japanese phonetic kana characters,
with certain key words in parenthe-
ses. If the sentence is not what he or
she is looking for, the user pushes a
button calling up the next sentence.

After finding the appropriate ba-
sic sentence and replacing any neces-

sary key words, like specific names,
the user simply pushes a button to
vocalize the sentence in English. To
learn the English equivalent of a
Japanese word, he or she pushes
kana character keys to spell out the
Japanese word on the display, then
hits a button to get the English. The
same process can be done in reverse
to learn the Japanese meaning of an
English word.

Both models have space for a third
language module, of which Sharp
already sells six. However, neither
one can vocalize information from
those modules.

Contrasts. Still, there are differ-
ences between the two. Casio’s mod-
el boasts a larger memory—nine
192-K read-only memories versus
Sharp’s nine 128-K and one 192-K
ROMs. That lets the VT-100 display
and vocalize (in English only) 264
basic sentences in 12 categories and
display 2,508 words in both English
and Japanese. It also contains a time
clock displaying the time in 24 cities
around the world and an alarm func-

CAD system tackles software

Computer-aided design stations are coming to the aid of software engineers
these days. British Telecom’s Martlesham Research Centre, for example, is
developing a fully interactive work station called Cados, for computer-aided
design of software.

On its cathode-ray-tube display, a user will be able to represent real-time
programs pictorially, using an advanced form of flow diagram developed
initially at Essex University. The result will be a high-level source code
created from the diagram.

During a nine-month trial period, it prepared five program modules for
Britain’s System X digital exchange in one quarter to one fifth the time
normally taken—and four of the five modules performed the first time. The
Cados team’s output of 7,000 words per man-year was three to four times
the world average, according to the research group. Accurate software
documentation such as flow charts and transition diagrams were automati-
cally generated alongside the finished source code.

Because the documentation always matches the code, flow charts—and
not the source code—could become the final product of the programmer’s
work. To use Cados, the programmer first enters his chart in a very free
format, defining each flow box type and its functions. The system checks
that it is valid then lays it out to System X standards. The computer can
automatically produce an equivalent high-level language source code,
according to the research center.

The procedure involves the use of interactive graphics techniques so that
the software engineer can draw programs on a CRT instead of entering them
in a program language. Martlesham researchers have borrowed many tech-
niques already provided in British Telecom’s Polygon CAD program for laying
out integrated circuits. This program employs two screens—one for high-
resolution graphics and the other for procedure prompts. -K.S.
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High-clarity. One way itron fluorescents
will brighten your displays’ future.

The brilliance and conciseness of our new high density 128 x 128
and 256 x 64 dot matrix display panels—made possible by our ad-
vanced double-matrix structure—exemplify the wealth of benefits
afforded by “itron” fluorescent units. Let's enumerate some of the
other reasons they'll enhance your designs’ future.

Take alphanumerics. As the inventors of fluorescent technology,
we naturally offer the widest selection of 14-segment and dot matrix
arrays—from S5mm to 15mm in character heights, and packages
ranging from 14-segment 8-character mini-units to complete 240
character 5x7 dot matrix plug-in panels, and everywhere in-between.

Their proven performance record, combine with cost-conscious
pricing and ease of installation to make for time and money savings.
And, their easy readability—even under high ambient light condi-
tions and at extreme viewing angles—
as well as low power requirements,

. ® o
are other good reasons why “itron” s
flourescent displays will embellish l ’ ' ”
your equipments’ capabilities. As
there're many more things to be said F%,UORESCENT DISPLAYS
INTERMATIONAL REPRE SENTATIVES d : X atented and Manufactured by
WEST GERMANY. Neumuller GmbH, Eschonstr 2. 8021, Taufkirchen. for “itron” fluorescent displays,contact  1SE ELECTRONICS CORP.
Munich Phone 089/6118-245 Telex 522106 us for pafticu|arsh
FRANCE. Europavia France, 5 Avenue Leon Harmel 92167
Antony Cedex Phone 666-21-10 Telex 42204381 NORITAKE ELECTRONICS, INC
NITED KINGD TT Merid West Road. Harlow. £ CM20 ’ .
oharna e SRR | = m | 1En EASTERN OFFICE: 41 Madison Avenue, New York, NY 10010 o (212) 481-3440 » Telex: 12-5469
SWEDERRAB N & B50 Botlo145 510272, StockRol CENTRAL OFFICE: 16250 Northland Drive, Southfield, M} 48075 e (313) 569-0088
HL A o e eI WESTERN OFFICE: 22416 Hawthorne Boulevard, Torrance, CA 90505 » (213) 373-6704 o Telex: 67-4910
DENMARK £ V Johanessen Elektronik A-S. Titagade 15-2200. NORITAKE COMPANY, LIMITED
Copenhagen Phone: 01/839022 Telex: 16522 JAPAN: 1 - 1, Noritake-Shinmachi, Nishiku, Nagoya-Shi e (052) 562-0336 e Telex: J59738
HONG KONG Phone. 5-232420. TAIPEI: Phone: 351-0293 EUROPE: Burotel Belgium SA, Rue de la Presse 3-5, 1000 Bruxelles o (02) 217-83-60 o Telex: 4626962
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Low-Profile

applications.
We made it rugged. mnatﬁack"'canpassa
ZMVRMShI«pottut.

We made it versatile. Flat Pack™ voltages and
cmantswmahosonfnrﬂwhmadntpowblepower
applications.

We made it for delivery now. We can ship the
quantities you need from our inventory.

I:B TRIAD-UTRAD

Litton Distributor Services
1124 E. Franklin Street * Huntington, Indiana 46750 » 219-356-6500 » TWX 801.331-1532
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FIBER OPTICS VOCABULARY

The basic reference document on fiber optic and
lightwave communications for those who design,
develop, operate, use, manage, or manufacture
communications or data processing equipment
and components.

* 1400 entries, with  * inversions and

« index of terms cross-references

Order your copies today! l V," Electronics Magazine Books

$12.95 each, discounts of 10% on o PO. Box 669
orders of more than 10. L Hightstown, NJ 08520

Tel. 609/448-1700, ext. 5494
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tion with five spoken Japanese mes-
sages such as, “It’s time for your
meeting.”

Sharp’s 1Q-5000, in comparison,
contains 152 sentences in 14 catego-
ries and another 2,000 words in both
languages, of which 400 can be
vocalized in English. It utters the 84
basic Japanese phonemes, which the
VT-100 does not, but lacks a time
clock and alarm. Sharp claims that
its search function offers more alter-
native words than Casio’s, combin-
ing into about 3,000 different sen-
tences; Casio, for its part, says it
has not counted.

Synthesis types. Sharp calls its
self-developed speech synthesis tech-
nology “sign-wave superimposition.”
The bit rate for the 1Q-5000 is 1.2
kilobits/second. An 8-bit comple-
mentary-MOS central processing unit
with a 2-megahertz clock uses
one 128-K program ROM, four 128-K
voice synthesis ROMs, and one 192-K
and five 128-K ROMs for both vocab-
ulary and voice.

Casio is using a Parcor synthesizer
from Hitachi Ltd. but will reveal no
details. More candid than Casio,
Sharp has announced a list price in
Japan of about $317 and an initial
production volume of 5,000 units per
month. The speech function thus
adds some $136 to the otherwise
similar 1Q-3100. Casio will reveal
neither price nor volume, but an offi:
cial there says that “we're about the
same as Sharp. Our price won't be
much different.”

Both companies are aiming their
talking translators squarely at Japa-
nese travelers. Sharp says it will
eventually export a modified version,
but exports of its two nontalking
translators are running at under 20%
of shipments, mainly to Europe.
Casio, on the other hand, sees very
little opportunity abroad.

Although Sharp has sold about
100,000 of its basic translators, mar-
ket experts doubt the companies will
find many buyers for their talking
machines. “I'm not positive about
the short-term market potential,”
says a Tokyo securities analyst. “It’s
just like a toy at the moment and
will be very troublesome for tourists
to use.” -Robert Nefl
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WHEN YOU CAN PERFORM REAL-TIME SYSTEM LEVEL
BOARD TESTS-INCLUDING EMBEDDED MEMORY-
THE REST OF THE PRODUCTIVITY PUZZLE IS EASY.

The problem is there has never been a
simple way to perform a complete sys-
termn level board test of logic and embedded
memory. Unless you take the time to
remove components. Which can kill your
production efficiency.

But now, the one piece you need to test
boards with embedded memory in Real-
Time is available from the one company
that's known for tester solutions —
ComputerAutomation.

We call it the 4900M. And it just may be
the missing piece in your production line.

The 4900M tests boards the way they
operate in the system. Completely. And
in Real-Time mode. That makes a signifi-
cant difference when you have several VLSI
devices and large amounts of memory
all on one board.

@. ComputerAutomation, SPRINT and Softy

The 4900M test cycle can be pro-
grammed to match your board’s micro-
cycle at a 16MHz microstep rate. The test
cycle rate can operate up to 4MHz to keep
pace with even the fastest micros. And
unique microprogrammable Memory Pat-
tern Generation (MPG) capability allows
the memory to be thoroughly exercised
using common test algorithms. Even when
the memory is buried behind several
layers of logic.

Plus, ComputerAutomation offers addi-
tional powerful capabilities to get your
programs up and running faster. SPRINT,

the latest in test program development
systems, is the fastest minicomputer-
based simulator available. And Software
Scope tums the systemn into a logic analyzer
to help debug RealTime timing problems.
That's two capabilities — and there are more.

To get the complete picture, write
ComputerAutomation, Industrial Products
Division, 2181 Dupont Drive, Irvine, Cali-
fornia 92713. Or call the nearest office
listed below.

You'll see that when you start with the
4900M, the rest of your productivity puzzle
will fall right into place.

ComputerAutomation Industrial Products Division

U.S. regional offices in Santa Clara, CA (408) 727-6800; Bensenville, IL (312) 860-1830: Bloomfield, NJ (201) 338-8870. District Offices in Newport Beach, CA; Boston, MA; Raleigh, NC; Dayton. OH;
Orlando, FL; Dallas, TX. In Europe: CAl Ltd.. Rickmansworth, Herts., England 011-44-9237.71211. Offices in Frankfurt, Germany and Evry, France

Scope are ks of C

A ion, Inc.
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If GenRad can test more components for less
money than anyone else,then we ought to be
able to test your components for less. Right?

Call Frank Kelliher, Component Test Division,
for details. 1-617-779-2811 Ext. 303.

I want to know more about reducing my component test-

ing costs |
Send details on: —_ Digibridge” Testers —__ 1731 Linear
| IC Test System — 1732 Digital IC Test System — 2230 I
I Passive Network Test System |
I Name Title <|
Company I
Address Tel . fifl
Ety _  State _Zip — :_J

GenRad

THE BEST IN TEST.
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Announcing a new way to
manage the unmanageable:
Processed engineering
information, at your
fingertips, with TECH-NET™

Information Handling Services originated processed information — engineering
data that's already cataloged, collated, cross-indexed and cross-referenced
for you.

And now, we've made this unique technical data base even easier for you
to access with TECH-NET, a new, on-line, interactive
search service

For one thing, it gives you a complete, electronic
index with full, automatic cross-referencing to over
24,000 industrial vendor catalogs, 91 % of the
world’'s most commonly-used industry codes and
standards, and to the most comprehensive collection
of Military Specifications and government documents
in the world. What's more, TECH-NET leads you
directly to this information not in minutes or hours,
but in seconds. And it makes you instantly aware of
important related data you may not know existed, or
could have inadvertently missed.

A more productive solution — VSMF® subscriber or not.

If you currently subscribe to an Information Handling Services VSMF service,
you'll find that TECH-NET can help you work more efficiently — and more
productively — by speeding you to the information you need.

But even if you are not a VSMF subscriber, TECH-NET still represents a
more cost-effective solution. Because you can use it to identify the information
you need, then obtain the exact documents required in hard copy form via a
new, low-cost service called Documents-on-Request.

So if you've always thought that processed information was too expensive,
given the size of your company, think again.

8,000,000 plus pages of data and over 1,000 people.

Here at Information Handling Services, we’'ve been collecting and distributing
engineering data for over 20 years. In fact, our data base now incorporates
more than 8,000,000 pages of technical information. Every page of which has
been reviewed by a qualified engineer who has coded this data for you to
ensure fast access and easy retrieval. For that matter, we currently have over
1,100 employees — worldwide — at work constantly to increase, improve
and update this data base just to make sure the information you need is both
complete and current.

Experience processed information firsthand.

See for yourself what processed information can mean to your productivity.
Call or write today for a no-obligation demonstration — in your office —

of our powerful, new TECH-NET solution. Or for more details, simply call or
write: Information Handling Services, Dept. 481, 15 Inverness Way East,
Englewood, Colorado 80150, attn. Susan Michals, or call 800-525-7052,
ext. 328.

Processed information for increased productivity.

§/‘ Information Handling Services

An Indian Head Company
1981 Intormation Handling Services
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OFF-THE-SHELF, THE $395"
WE DO-IT-FOR-
WINCHESTER CONTROLLER.

Until now if you needed an
inexpensive Winchester controller
board, you were in big trouble.

They didn't exist.

Then we designed 5 chips that
take the place of about 75 on an
ST500/SA1000 interface. Which
means it's now possible to fit a
complete controller on one 6”x 9
board with about 40 chips instead
of 150.

BIG ON RELIABILITY. Our wWD1000
board gives you everything you
need in a Winchester controller.
Features like: a choice of 128, 256
or 512 byte buffers; a 5 MBITS/
SEC transfer rate; control for up to
4 drives; control for up to 8 R/W
heads and much more. All for
about one-third the price of pre-
viously available controllers. The
WD1000 is just $395 in quantities
of 250.

So suddenly you have greater
design flexibility and the opportu-
nity to create a system that’s more
reliable, less expensive and pro-
grams just like a floppy.

BIG JUMP ON THE MARKET. The
WD1000 can save you up to 50%
on your complete Winchester sys-
tem and months of development
time. Now's your chance to get a
better product on the market, fast
enough to make it very profitable.

For more information, includ-
ing specifications on the WD1000
board, call (714) 557-3550 or mail
in our coupon today.

With our boards, it won't be
long before you're in the chips.

*Quantity 250.

10000000000
- 0000000000

u42

WESTERN, 0IGITAL

REGIONAL SALES OFFICES: Newport Beach, CA (714) 851-1221; Santa Clara, CA (408) 727-1777:
Des Plaines, IL (312) 635-6090; Marblehead, MA (617) 631-6466; and Morden Surrey, U.K. 01-542-1036.



OFF-THE-SHELF, THE $48"
OEM DO-IT-YOURSELF

Until now Winchester control-
lers had to be big, complex and
very expensive.

SMALL WONDER. Weve taken 75
discrete components from the usual
Winchester controller and replaced
them with 5 MSI chips (address mark
detecter, CRC generator/checker,
MFM generator, serial/parallel con-
verter, parallel/serial converter) that
can fit on a single board. And cost
$48 per set.

Think what that means to you

SMALL PACKAGE. An ST500/
SA1000 interface for your system
that’s small, inexpensive, a lot less
complicated and very reliable.

When you order the WD1100
5-chip set, we include complete
instructions on how to design your
controller board to make it work
the way you want it too.

So not only will you save cold
hard cash and months of develop-
ment time, you'll be able to design a
more compact, more reliable prod-
uct. And get it into production while
it’s still new and exciting

For more information, includ-
ing specifications on the WD1100
chip set, call (714) 557-3550 or
mail in our coupon today.

And it won't be long before
you're in the chips.

>

Yes, I'm interested in saving
money on My next Winchester
controller.

O Callme. O Send literature

COMPANY

ADDRESS

cmy STATE P

TELEPHONE

Mail to: Western Digital Corporation
2445 McCabe Way
Irvine, CA 92714

Telephone: (714) 557-3550
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EXCLUSIVE.: SIMULTANEOUS
COAXIAL AND CAMERA US€

Only the American Optical ZOOM spots on opaque and multi-layer sur- venience unmatched by any other
580 lets you use photo/video acces- faces, allows quicker defect detection  stereo scope. For a demonstration
sories and coaxial illumination. .. and more accurate documentation. see your AQ dealer or representa-
simultaneously. It's the newest, most 0O And only AO offers a constant g’ tive, or write for our brochure:
versatile low-power scope available. 4" worlking distance through- " ' American Optical,

It combines outstanding coaxial out the zoom range that R Instrument Division, Box 123,
illumination, complete photo/video allows easy use of produc- '. = Buffalo, NY 14240.
capability and it accepts any number  fion tools and equipment. g~ c ient TV

of “add-on” accessories. O The high O Improve productivity with | enables spe poa cO RISt
intensity coaxial illuminator AQ's ZOOM 580 for unprece- on monitor or recorded for later

eliminates shadows, glare and hot dented flexibility and con- analysis.

®
American Optical
Circle 88 on reader service card



Probing the news

8-mm market fades to video

Makers of amateur film equipment prepare VCR products
as sales of movie cameras and projectors sink

As if the market for portable home
video cassette recorders were not
competitive enough already, a new
category of manufacturer is entering
the fray. They are camera makers,
especially of the 8-millimeter home
movie variety, and some of them see
video as their only hope for survival.

Beyond that, they want to start
positioning themselves now to share
in the riches they assume will accrue
from the new video cameras with
built-in recorders that Japanese con-
sumer electronics companies are
developing [Electronics, Feb. 24,
1981, p. 80].

Canon Inc. was first out of the
starting gate with a quarter-inch,
compact video cassette (CVC) system
it started marketing April 15 in
Japan. Elmo Co. of Nagoya, one of
Japan’s top 8-mm equipment mak-
ers, plans to start making a video
camera and the Transvision 600,
which shows film on a TV screen, by
the end of this year as first steps
toward a VCR entry. Fuji Photo Film
Co., Eastman Kodak Co., and Chi-
non Industries Inc. of Nagano, three
of Elmo’s major 8-mm rivals, are
known to be mapping video plans but
will reveal no details.

Meanwhile, in Europe, two 8-mm
makers, Eumig GmbH of Vienna and
the Robert Bosch group of West
Germany, this fall will start selling
under their own names standard
half-inch VCRs and cameras supplied
by Victor Co. of Japan. And in July,
Asahi Optical Co., maker of Pentax
single-lens reflex cameras, will start
selling a half-inch portable video sys-
tem made by Hitachi Ltd. What'’s
more, well-placed industry sources
say, is that several major Japanese
camera makers are preparing to sell
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by Robert Neff, Tokyo bureau

an ultrasmall cvC system supplied
from outside.

This new rush into video drama-
tizes the gradual demise of 8-mm
film as a popular visual medium.
Sales have been sliding for several
years throughout the world, and no
one expects a recovery. In Japan,
home of major producers, output of
8-mm film cassettes plunged from
1.56 million in 1976 to 898,000 units
in 1980. At the same time, camera
sales there crashed to 140,000 in
1980, from 300,000 in 1975.

Getting out. Such specialized
firms as Elmo have watched their
total revenues slip, and the once-
powerful Bell & Howell Co. in Chi-
cago bailed out of the 8-mm market
entirely in 1979 by selling off its
consumer photo products business,
which consisted largely of 8-mm
cameras and projectors. During the
first half of 1979, the firm lost $8
million on sales of $36 million.

Consumers fleeing from 8-mm to
video do so mainly for convenience.
Video offers instant playback and
reusable cassettes, while eliminating
the need for a projector, screen, and
darkened room. Although the visual
clarity is inferior to film’s, the sound
is far superior. All this has been true
for years, but only recently have
portable video systems fallen suffi-
ciently in price and size to attract
consumers in large numbers.

Speed is paramount. To be sure,
video is still more expensive. Canon’s
video camera alone costs 50% more
than a typical 8-mm camera. *“But
most people want an instant system
these days,” says Keiji Nagata, a
manager at Canon. “If we don’t start
making video now, the electronics
companies will be the ones to

monopolize the market.”

Not everyone is sanguine about
the new entries’ chances, however. “1
think Kodak could sell a new system,
but it won’t be easy for others,” says
a senior video products manager at a
major Japanese VCR firm. Neverthe-
less, firms as strong as Canon can
probably carve out a niche in the

New picture. Canon was the first Japanese
camera maker to market a video system. Its
CVC (compact video cassette) system went
on sale on April 15 in Japan for $1,700.
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burgeoning worldwide VCR market,
which is supplied by 13 makers of
half-inch format products—12 Japa-
nese companies plus Philips—and a
single quarter-inch maker—Funai
Electric Trading Co. of Osaka. Last
year, shipments by Japan’s VCR
makers more than doubled from
1979 figures to 4.4 million recorders
and 600,000 cameras, with portable
models pacing the growth.

Canon’s strategy is to exploit the
virtually untapped quarter-inch mar-
ket with a “shooting only” system
supplied at first by outsiders. Funai
is supplying Canon’s new VR-100
video recorder and 30-minute cas-
settes; Matsushita Electric Industri-
al Co. is making the VC-100 color
video camera that Canon helped
develop and that uses a Canon zoom
lens. Nagata says that Canon will
start making its own gear *‘certain-
ly” within two years.

Weighing a combined 4.8 kilo-
grams, Canon’s camera and recorder
are fully 2 kg lighter than the smal-
lest portable half-inch models. In-
compatible with either the Beta or
VHS cassette formats, and lacking an
optional tuner to allow recording of
TV programs, Canon’s system is
aimed squarely at home movie mak-
ers. Its price in Japan of $1,720 com-
pares favorably with $1,845 for Asa-
hi’s half-inch Pentax video system,
which has just been introduced.

In camera stores. Canon launched
its system in 300 domestic outlets,
80% of which are camera shops. By
the end of the year it wants to be in
1,000 stores, against 3,000 selling its
film cameras. Export plans are not
firm yet, but some competitors claim
that Canon’s entry has been slow to
take off. Nagata says reaction has
been “pretty good.”

With annual sales of only $68 mil-
lion, Elmo lacks the resources to
enter video as aggressively as a Can-
on, whose sales exceeded $1 billion
last year. “It’s a very tough field,
with so many big companies,” says
managing director Haruo Teshi at
Elmo. “We're too small to succeed
unless we have a special technology
or equipment.” The company hopes
to boost production from 1,000 to
3,000 systems this year.

Elmo’s initial answer will be a fly-
ing-spot scanning system called
Transvision that it hopes to start
delivering by late this year.

Holding action. Teshi concedes
that Transvision is merely a stopgap
until Elmo can get a genuine video
product off the drawing board. Teshi
thinks Elmo can design a lighter,
casier-handling video camera with a
better viewfinder than is now availa-
ble, but he acknowledges that the
recorders will have to come from
outside. Elmo currently is negotiat-
ing with potential suppliers. “To sell
cameras you need a recorder,” Teshi
says. “We can only hope for a tiny
share of the market, but the total
market is huge,” he adds.

As yet unanswered is the question
of whether camera makers have the
marketing resources to sell video. At
least one observer is optimistic. “‘It
won’t be hard to sell through camera
stores,” argues a Tokyo securities
analyst specializing in video. “The
35-mm camera technology is more
sophisticated and electronic now, so
sales people should be able to handle
video,” he says.

Want a vote. The camera makers
readily admit that their longer-range
target is participation in video indus-
try discussions about the next gener-
ation of VCRs. They see single-unit
camera-recorders reaching the mar-
ket in three to five years and want to
be identified as video companies in
time to help decide what the new
generation will be. “Sony Corp.,
Hitachi, and Matsushita have al-
ready proposed different formats
and are preparing to start discus-
sions,” says Nagata of Canon. At
Elmo, Teshi acknowledges that “we
are very interested in the single
units. If someone invites us, it would
be our great pleasure” to enter stan-
dardization talks.

Still, the film-camera firms will
never likely be in the video driver’s
scat. For the foreseeable future
many will depend on contracts with
original-equipment manufacturers
or codevelopment deals with elec-
tronics companies. And observers
believe they will follow the market
whenever the new video generation
arrives. The well-heeled Canons,
Minoltas, and Ricohs can probably
make a go of it. Others may not fare
so well.
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THE MITSUBISHI 64K RAM:

The memories of tomorrow
are being made today.

Today not tomorrow.

Already qualified on more state-of-the-art, high
speed, primary memory specs than one might imagine,
the MITSUBISHI M5K4164 carries with it the reliability
and technological leadership of one of the world's
most respected names in electronics. No blue sky
promises, but reality.

Compatibly packaged in an industry-standard 16-pin
DIP for interchangeability with any other 64K unit
available, MITSUBISHI'S 65,536 word X 1-bit Dynamic
RAM is now being produced in initial volumes and can
be obtained from stock.

Featuring high-density, high capacitance memory
cells, and low soft-error rate, the M5K4164 is
manufactured via N-channel silicon gate MOS process,
using VLSI techniques for reliability and production
availability.

Think about it. The MITSUBISHI M5K4164 offers 150-
200 ns access time, low-power dissipation, TTL
compatibility, 128 refresh cycles every 2ms, 5V single
power supply operation, and a high-density polysilicon
structure for superior performance characteristics. Pin 1
open or functional, your choice.

Semiconductor Division

The M5K4164 is available today. And, the production
quantities you'll require will be ready to ship when you
want them. The credentials of our memories are
recorded in the thousands of applications where
MITSUBISHI 4K, 8K and 16K RAMS, EPROMS,
microprocessors, LSTTL and other devices are now in use.

TEST SAMPLES AND DATA

To evaluate the M5K4164 for your system
applications, simply call us. Or, write for complete data,
MITSUBISHI ELECTRONICS AMERICA, INC. Factory
offices located in Sunnyvale, CA (408} 730-5900;
Compton, CA (213} 979-6055; Bloomington, IN (812)
339-2463; and So. Plainfield, NJ (201} 753-1600.

The reliability is MITSUBISHI. Where memories are
made for you. Today.

MITSUBISHI ELECTRONICS AMERICA, INC.
1230 Oakmead Parkway

Sunnyvale, California 94086

(408) 730-5900 TWX 910-339-9549
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Probing the news

Consumer electronics

Spring conference eyes
changing video worid

Chicago meeting highlights circuit integration

as well as the new role of the TV receiver

by Gil Bassak, Industrial/Consumer Editor

Each year at this time, Chicago is
the scenec of two concurrent and
important electronics events. One,
the Electronic Industries Associa-
tion’s Summer Consumer Electron-
ics Show, is a big, sprawling festival
that is jammed with marketers cele-

brating the latest in video, audio,
games, and other equipment; it occu-
pies over a half million square feet of
exhibit space.

Meanwhile, at a second location,
the designers of all that equipment
sit down quietly to read and talk

The big picture

Projection color television will take
on a new look with the 45-inch-
diagonal large-screen unit to be
unvieled by Zenith Radio Corp. of
Glenview, lll., at this week's Consum-
er Electronics Show in Chicago.
Known as the SN545P, the $3,750
unit is Zenith's initial projection TV
entry. Ilts innovative feature is a
remotely controlled retractable
screen (left) that vanishes into a
cabinet when not in use (right)

In addition, the system employs a
patented projection picture tube
technique eliminating the need for

frequent manual adjustments neces-
sary on competitive units for proper
color convergence. By tilting the
face plate panel approximately 7°
within the two outer tubes in the
three-tube in-line projection system,
Zenith engineers say they have
developed a self-converging system.
This technique eliminates the need
for about $50 worth of components
typically used by other projection
system manufacturers to compen-
sate for image distortion caused by
oft-axis mounting of color projection
tubes. Zenith also maintains that a
25% improvement in picture sharp-
ness is achieved, as well as a peak
brightness level that is more than
twice that of other single-unit rear-
projection systems currently on the
market. Waesley R. Iversen

Electronics /June 2, 1981

Interface
With
Osborne

Interfacing to $100

(IEEE 696) Microcomputers
by Sol Libes and Mark Garetz

This book assists S100 users in expand-
ing the power and utility of their systems. It
describes the S100 bus with unmatched
preciston and detail. Various chapters de-
scribe its mechanical and functional de-
sign, logical and electrical relationships,
bus interconnections, and bussing tech-
niques. Both parallel and serial interfacing
are described as well as interfacing to
RAM, ROM, and the real world. Additional
chapters discuss D/A and A/D conver-
sion, interrupts, timers, and direct memory
access. #37-3 $150

Microprocessors For

Measurement And Control

by D.M. Auslander and P. Sagues

Learn to design mechanical and process
equipment which use microprocessor
based "real time” computer systems. This
book reveals the techniques, and, using
case studies, builds and explores prob-
lems of increasing complexity. The book
presents plans for prototype systems,
allowing readers (even those unfamiliar
with machine or assembly language) to
initiate projects and carry themthrough to
completion. #57-8 $15990

PET and the
IEEE 488 Bus (G.P.1.B.)

by Fisher and Jensen

At last, here’s a book that describes the
General Purpose interface Bus (IEEE 488
Bus) comprehensively and in detail. PET
and the IEEE 488 Bus provides chapters
on all aspects of the G.P.L.B,, including
lines and signals, mechanical and electri

cal specifications, and execution and
timing sequences. Other teatures include:
» Bus Structure « Handshaking Procedure
» Sample Bus Transactions ¢ Timing
Diagrams » How to use a Logic Analyzer
for troubleshooting  Test Programs e
|EEE 488 Bus-compatable products

#31-4 $15990

€ Osborne/McGraw-Hill Dept. £26
630 Bancroft Way, Berkeley. CA 94710

Call Toll Free: 800-227-2895 #it
in California (415) 548-2805
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Probing the news

about papers that describe the next
round of developments in consumer
electronics. It is here that one can
get a line on what is coming in a
market that topped $10 billion last
year. This less chaotic show is the
Institute of Electrical and Electron-
ics Engineers’ Chicago Spring Con-
ference on Consumer Electronics
(csc 81), which is in its 22nd year.

Some of the developments that are
disclosed during this meeting reflect
overall trends, such as a continuing
move toward higher levels of circuit
integration. One paper, presented
jointly by researchers from Zenith
Radio Corp. in Glenview, Ill., and
Motorola Inc. in Chicago, describes
a virtual television set on a chip as
*“‘a new high-performance LSI [large-
scale integrated] chip containing all
small-signal functions of a mono-
chrome receiver, except sound inter-
mediate frequency.”

On a related but smaller and less
futuristic scale, state-of-the-art digi-
tal phase-locked-loop circuits are the
topic of separate papers from Sanyo
Electric Co., RCA Corp. in Indianap-
olis, and Siemens AG in Munich,
West Germany. Noteworthy are the
tuning techniques Sanyo employs.
Its PLL circuit provides discrete tun-
ing control for preset push-button
tuning and yields the typical low-
tracking error that is associated with
such circuits. For auto-search tun-
ing, the same chip uses a voltage
synthesizer to perform the tuning
function; this gives continuous tun-
ing resolution, covering worldwide
frequency allocations.

Look at receiver. The clearest
trend in consumer electronics is the
heavy emphasis placed on the TV
receiver and its elevated stature in
the current video revolution. For
example, a whole day of csc 81 is
devoted to videotex systems, with no
less than 13 papers presented on the
subject. This session includes feed-
back from some of the videotex field
trials now under way in the United
States, as well as other issues relat-
ing to this much discussed field, such
as marketing, graphics capability,
and parts count reduction. Walter S.
Ciciora, director of product and
marketing for Zenith’s push into
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cable and satellite Tv, as well as
videotex, is its chairman.

Ciciora’s new post at Zenith was
announced in February at the same
time that the company revealed
plans to establish an organization for
the development, manufacture, and
amarketing of products for cable and
subscription television, as well as
videotex. Zenith’s involvement adds
to the growing list of participants in
the television industry poised to
catch the rising wave of videotex.

Part of the video trend is reflected
in changes in display technology.
Not surprisingly, a half day will be
spent by companies, all of them Jap-
anese, revealing the newest in large-
screen and projection Tv. However,
at the CES, Zenith will unveil its
45-inch TV screen (see “The big pic-
ture,” p. 93). On the other end of the
scale will be Toshiba Ltd.’s descrip-
tion of its pocket-size liquid-crystal-
display TV [Electronics, May 19,

Have we
o0t eyes

for you.

When you need
high speed geo-
metrically accurate

’ grey scale image data,
the Reticon MC520

is the camera to use.

p. 104] and a report on Matsushita
Electric Industrial Co.'s work in
developing three-dimensional Tv.

In the area of nonbroadcast pro-
gramming material, an ever growing
part of the video experience, trends
in the video disk player and its older
brother, the video cassctte recorder,
are well represented. One paper,
“The Computational Video Disk,”
presented by Andrew Lippman from
the Massachussetts Institute of
Technology in Cambridge, describes
the potential of the optical video disk
player. He cites as an example its
use as a self-teaching aid because of
its ability *“to store digital data along
with the pictures on the disk. This
transforms the disk into a computa-
tion partner permitting simultancous
generation of the controlling pro-
gram and the visual imagery, where
the user may wander freely through
densely populated visual surrounds
and familiarize himself with an area
or procedure.”

Here and now. Preccursors to this
are the currently available disk sys-
tems, such as RCA’s SelectaVision
VideoDisc. Although it is not an
interactive system, it does symbolize
about 10 years and $150 million of
rescarch. Conference goers will have
an opportunity to learn about the
workings of SelectaVision at one of
CsC 81’s afternoon sessions, and at a
second session they will hear about
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100 X100 MATRIX CAMERA

it can “see” 10,000 points in the chosen field of
view and transmit the corresponding data with up
to 256 grey levels to your equipment. Together with
the RS520 controller, it offers the reliable high per-
formance system you are looking for in your pro-
cess control, non-contact inspection, surveillance,
or robotics application.

® 100% solid-state construction

e Wide dynamic range

® High reliability environmentally sealed enclosure

® 25 to 500 frames per second

® Remote operation of camera head up to 75 feet
from controller

® Bi-level threshold

® Optional 6 or 8 bit analog to digital conversion

We also offer a wide selection of line scan cameras
with resolution from 64 to 2048 elements.

With all cameras, EG&G Reticon offers an accessory
package that makes it the most versatile system to meet
your needs, including: Interfaces to microprocessors,
intelligent support electronics, light sources, and a vari-
ety of optical accessories.

Call us to discuss your application.

n nE"
e EGzG RETICON
345 POTRERO AVENUE
SUNNYVALE, CA 94086
TWX: 910-339-9343
For assistance call: Boston (617) 745-7400, Chicago (312) 640-7713,

San Francisco (408) 738-4266, Tokyo, Japan 03-343-4411,
Wokingham, Berks, England (0734) 790772

Circle 95 on reader service card

95



connector
pin in
various sizes.

Due to a new manufacturing
process we can now offer high
quality pins at the lowest prices
ever. Aside from low prices we
offer these additional advantages:
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Probing the news

one of the signal-processing tech-
niques, called buried-subcarrier en-
coding, that RCA developed in order
to bring its player to market.

In this technique, the chrominance
subcarrier and its modulation side-
bands are placed at a relatively low
frequency within the wider-band
luminance channel. The approach
was developed specifically for RCA’s
video disk system, but the funda-
mental principles involved provide
unique advantages in other applica-
tions with similar requirements, says
the company.

What video disks cannot do, how-
ever, is record program material.
They are play-only machines and
that leaves some directions open that
are best followed with the vCRr. For
example, there is mounting competi-
tion between VCR companies to pro-
duce a portable video replacement
for the home movie camera (see
p. 89). Technicolor Inc., Los An-
geles, has already introduced one
that is manufactured by Funai Ltd.
in Osaka, Japan.

In the absence of such a standard,
other manufacturers have produced
compact hand-held VCRs, but only at
the prototype level. Two such proto-
types will be described at the meet-
ing—the first one, by Hitachi Ltd. in
Kyoto, features Hitachi’s color solid-
state image sensor. The total re-
cording system weighs about 5.7
pounds including zoom lens and bat-
tery pack. Recording time is 2 hours.
The second unit, developed and
described by Sony Corp., weighs 4.4
Ib. and uses a special high-energy
metal alloy tape for 40 minutes of
recording time.

Finally, for those consumers un-
willing to spend their time indoors
watching television, Motorola Inc.’s
Integrated Circuits division in Aus-
tin, Texas, has the technological
answer. It is a microcomputer that
uses a power-saving 8-bit comple-
mentary-MOS microprocessor, the
MC 146805G2, with 112 bytes of
random-access memory and 2-K
bytes of read-only memory to form a
computer for bicycles. The device
provides instantaneous and average
speed, odometer reading, and num-
ber of revolutions per minute. O
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GRAYHILL DIP SWITCHES:
THERE IS A DIFFERENCE!

Our most visible difference is
color. Our DIP switches are red,
important only because it tells you
right from the start thatthey'reina
class by themselves.

A more significant difference
is our exclusive spring-loaded,
slidin? bali contact system. Highly
reliable, it outperforms overleaf
contacts, provides positive wiping
action, immunity to normal shock
and vibration, low and stable con-
tact resistance, and exceptional
50,000 cycle life.

Another difference: each
Grayhill DIP Switch is potted as
part of the assembly process,
to provide a botton seal with
maximum integrity. Wave soldering
contamination is virtually elimi-
nated; reliability is enhanced; and
with Grayhill there is no cost pre-
mium for this important feature.
Grayhill also offers 3 topside seal-
ing options, for raised or recessed
rockers— a tape seal, applied at
Grayhill; cards of tape seals, for
your application; or re-usable pro-
tective covers. Whichever you
choose, you get complete protec-
tion during PC Board cleaning.

Important Grayhill differences
also include 100% electrical in-
spection and 100% pin straighten-
ing. Youdon't have to ask for these
services or pay extra for them. ..
they're part of the standard dit-
ference between Grayhill and
other brands.

Procurement is simple. Call
Gralhill or your local distributor, for
off-the-shelf delivery of most types.
Only Grayhill offers you all these
choices, with all this purchasing
convenience! Make sure you have
your copy of the most recent DIP
Switch Catalog . . .free on request.

cayhill

the Difference Between E xcellent and Adequatre

561 Hiligrove Avenue * LaGrange, IL 60525 U S A
Phone 312/354-1040 « TWX 910-683-1850



Probing the news

Computers

McAuto: the good life for computers

Elaborate life-support and backup systems ensure continuous
operation of McDonnell Douglas’s $ 133 million in machinery

by Tom Manuel, Computers & Peripherals Editor

Large computer systems that must
deliver continuous, reliable service
need much more care and feeding
than desktop or personal models.
The big systems require a contin-
uous, voltage-stabilized power sup-
ply; heavy-duty cooling; carefully
controlled humidity; and, in case of
an emergency, a nonconductive fire
retardant.

To meet these stringent require-
ments, McDonnell Douglas Automa-
tion Co., which calls itself McAuto,
recently moved its computers into a
large, futuristic-looking computer
center designed from the ground up
specifically with the idea of deliver-
ing uninterruptible computer service.

A specially designed support facil-
ity provides the computers with a
continuous supply of the required
utilities such as chilled water;
cooled, filtered, and humidity-con-
trolled air; voltage-stabilized electri-
cal power; and Halon fire-control
gas. And because the support facility
is designed as a separate entity, com-
puters can be moved, removed,
enlarged, or added without costly
and time-consuming changes in the
utility service. A vast gallery—a cor-
ridor three floors high and extending
450 feet along one side of the com-
puter building—was constructed to
deliver these services.

The biggest. The new center at
McAuto’s headquarters in St. Louis,
Mo., houses and supports the world’s
largest concentration of computer
power under one roof, the company
says. The close to 4 acres of raised-
floor computer space on three levels
houses seven IBM 3033 computers,
one 3031, four Control Data Corp.
Cyber series systems, and a large
assortment of peripherals having a
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Data shelter. To keep its $133 million worth of computer machinery working, McAuto uses
such backup systems as these 2.2-volt batteries (opposite page, top). The computers, which
occupy 4 acres of floor space, are centrally monitored (opposite, bottom) and have a tape
library containing 130,000 reels (this page, below). But at the heart of the facility in St. Louis
are the processors, stretching for seemingly endless rows (above). The company billed $180
miltion in sales to 3,000 customers last year, plus $240 million to parent McDonnell Douglas.

total value of $133 million. The divi-
sion of McDonnell Douglas Corp.
delivers remote computer services to
3,000 commercial customers ($180
million in sales in 1980) and to the
parent firm ($240 million.)

In designing the life-support sys-
tem for the computers, special atten-
tion was devoted to ensuring an
uninterrupted and stabilized electri-
cal power supply that would elimi-
nate any undesirable effects from
brownouts, short service interrup-
tions, or complete outages. The pri-
mary power source is a pair of
34,500-volt lines from two different
power-generating sources of the
local utility.

To clean the power source of volt-
age and frequency variations, and
also to back it up in case of an
outage, therc is a power-support sys-
tem that uses 10,020 2.2-v storage
battery cells, 30 frequency convert-

ers, and 27 solid-state switching
units (called reliable power units).
This setup converts the incoming ac
power into dc and then back into ac,
with the storage cells ready to be cut
in at the dc stage whenever needed.
Switchover is almost instantaneous,
and cells can carry all the computers
and enough chilled water pumps to
keep the center running for about 15
minutes.

Added backup. To back up the
main power source for the center’s
safety equipment and other power
needs, therc are four gencrators that
automatically start in about 30 scc-
onds. The gencrators can also handle
25% of the power load for the com-
puters and can be manually switched
in when the battery power is about to
run out.

An IBM Secries/1 computer has
been installed as a facilities monitor-
ing system. It watches about 2,000
sensor points in the computer-center
support system—six points in each
of the reliable power units, all the
switches, the motor generators,
many temperature points, the venti-
lation units, and essentially all envi-
ronmental variables that can affect
reliable computer operation. The
system’s warning and alarm signals
are relayed to both computer opera-
tions and maintenance personnel. It
tells them not only that they have a
problem, but also where it is, what is
wrong, and in many cases, how to
correct it. The system was designed
and built by McDonnell Douglas. [J
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Probing the news

Letter from San Diego

Homes costs curb growth

Many believe the growth rate is being stunted by the refusal
of executives to brave the area’s high real estate prices

by Terry Costlow, Costa Mesa bureau

The warning signs are there: the
four-year upcurve that San Diego’s
electronics community has been rid-
ing may be under attack by the Cali-
fornia blight that has bedeviled the
electronics industries in the rest of
the state. Silicon Valley South, for
all its balmy oceanside location, is
finding that high housing costs and a
shortage of middle management are
stymieing expansion.

The jury is still out on whether
regional growth has reached its
peak. Opinion is divided roughly
between newcomers and longtime
residents. Those who work for start-
ups or divisions of larger companies
that have recently moved to the San
Diego area maintain that the rapid
growth rate will continue. But many
of the established firms see housing
problems as the stumbling block to
continued rapid growth,

“There’s not a lot of continued
growth in San Diego. We're consid-
ering capping our growth in Califor-
nia,” says Larry Hemmerich, mar-
keting vice president of Cipher Data
Products Corp., a San Diego firm
since 1968.

San Diego’s problems are not
unique or new. Companies in both
northern California and Orange
County (just north of San Diego)
have already begun to expand out of
state, where they can afford to
import executives. The cost of a
house in San Diego has risen to a
current average of $126,800, up
from $110,000 in 1979 and $85,000
in 1978. Recent Government Con-
sumer Price Index figures, which
placed San Diego’s 13.5% inflation
rate second highest in the country,
show that housing took 57% of the
average family’s income, 11.5%
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higher than the national average.

A recent survey by the Economic
Development Corp., the organization
largely responsible for attracting
new companies to San Diego Coun-
ty, found 60.9% of the electronics
firms saying that the supply of pro-
fessional and technical or skilled per-
sonnel is less than adequate.

“I see the beginning [of a satura-
tion problem] now unless there’s a
significant break in one of the fac-
tors—a drop in interest rates, rising
real estate prices elsewhere, or the
introduction of significant new hous-
ing here,” says George Murphy,
director of employee relations at
Cubic Corp., a firm that has been
based in San Diego for 31 years.

Recent employment figures show
a flattening is already occurring.
According to figures for March 1981
from state’s Employment Develop-
ment Department, the total number
of persons employed in the manufac-
ture of office machinery, electrical
equipment, and instruments, catego-
ries used to make up the electronics
industries, has increased by only 3%
to 36,900 over March of last year.
In contrast, the growth for the
1980 period was up 17% from 1979,
and the increase from 1978 to 1979
was 18%.

Growth to go on. Nevertheless,
despite these darkening prospects, no
one expects growth in the area to
halt. San Diego’s small town charm
and big city attractions are drawing
cards that are hard to beat. These
features, along with a salubrious cli-
mate and the availability of un-
skilled labor, drew divisions of TRW,
Northern Telecom, and TRW-Fujitsu
last year alone. Other major compa-
nies such as Hewlett-Packard, NCR,
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Fujitsu Microelectronics, Oak In-
dustries, Burroughs, and National
Semiconductor have divisions
throughout the area.

The plentiful supply of unskilled
personnel is in contrast to the short-
age of management. Because of it,
San Diego’s electronics community
has not had to tap the supply of
cheap Mexican labor only a few
miles away.

Another effect of the sheer quanti-
ty of the electronics companies in
San Diego is increased confidence of
investors, leading to interest by
potential entrepreneurs, says Dan
Yoder Sr., marketing vice president
at Applied Micro Circuits Corp., a
young San Diego company. *“*Ven-
ture capitalists now look at San Die-
go as a good risk. Years ago that was
not the case,” he says.

The smaller firms that have been
in business only a few years general-
ly maintain that they do not have
much difficulty in attracting em-
ployees for management. Locals at
larger firms like the family atmo-
sphere and opportunity, and people
from elsewhere often say the poten-
tial of joining a firm at the bottom of
its growth curve is worth the cost of
living in San Diego. O
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Fluke Portable Test Instruments

m...

Whatif we added calculating and programming capabilities
to aversatile new 5 -digit multimeter?

Our product designers are proud powerful. For benchtop use, the specific applications.
of the new Fluke 8860A, and rightly 8860A combines the analog Programmable power
so. This excellent new DMM measuring precision of a 5%-digit goes to work for you.
can be both a fully-programmable DMM with an optional calculating Use the 8860A’s math and
stand-alone system or an inexpensive  controller similar to a programmable programming talents to perform
TP instrument. calculator. This allows you to statistical analyses. Convert and
The concept is as practical as it is develop software for your directly display the output of

transducers measuring
temperature, pressure, power,
and other physical events. The
calculating controller can both
configure and command the
DMM, so the 8860A can make
measurements, execute
mathematical operations and
branch on conditionals.

When you need the
measurement power of the
8860A in an IEEE-488 system,
choose the inexpensive interface
option for full function/range
programming.

*Tell me more!”

Either way you configure
your new 8860A DMM,
you’ll have the power you
need today with the
flexibility you’ll want

for tomorrow. For more

information, call toll free

800-426-0361; use the
coupon below; or contact
your Fluke sales office or
representative,

- controller that b_'ansforms"ﬁ
- inlo an incredibly versatile
 stand-alone measurement

system.”

®

======Fast-Response Coupon ceaa--.
IN THE U.S. AND NON-

EUROPEAN COUNTRIES: IN EUROPE:

John Fluke Mfg. Co., Inc. Fluke (Holland) B.V.

P.0. Box C9090, M/S 250C P.0. Box 5053, 54 EB

Everett, WA 98206 Tilburg, The Netheriands

(206) 356-5400 (013) 673 973

Telex: 152662 Telex: 52237

[ Please send me complete 8860A specifications
and applications literature.

J 1 have to see this computing multimeter for
Excellent value myself. Please have a salesman call.

as stand-alone

Calculating  Five-function Interchange-  Exclusive or systems in- Sgme —

controller op- DMM with able non- Portable Test  strument. U.S. Title Mail Stop

tion uses RPN  0.01% basic ac-  volatile Instrument price for basic i o -

logic for fast, curacy features memory Packaging lets DMM $1395: Company ——

easy program-  auloranging cartridges for you stack-and- aalculating con- Address

ming. and four ad- convenient pro- latch the 8860A  troller $550; ex- T )
vanced math gram storage. with other PTI  tra memory City : i Siat Zip
Sunctions - off- Instruments cartridges $50 Telephone { ) Ext.
set, peak-to-peak, Srom Fluke. each; IEEE in- e il

limits, and zero. terface $295. For technical data circle no. 101



Probing the news

Business

Trade gap with Japan widens

New Commerce Department figures show increased imbalance
in six of eight electronics areas as U. S. computer lead shrinks

by Harvey J. Hindin, Communications & Microwave Editor

With the Japanese apparently
agreeing to cut tariffs on semicon-
ductor imports, and Nippon Tecle-
graph & Telephone Public Corp.
inviting foreign suppliers for the first
time to qualify as vendors, it would
be easy to believe that Japan is expe-
riencing a second coming of Com-
modore Perry.

But before U. S. electronics manu-

U.S. TRADE WITH JAPAN IN ELECTRONIC-

facturers permit themselves to jump
to that conclusion, a study of the
chart on this page should provide a
chilling splash of reality. Simply
stated, with imports from Japan in
electronic goods exceeding exports
by almost $4 billion, the U. S. has a
long way to go.

The chart, made available to Elec-
tronics by a U.S. Department of

ans u td

Hars)

Commerce source, includes final
1980 figures previously unpublished.
Those numbers underscore the con-
tinuing trend toward greater Jap-
ancse electronics exports to the U. S.

True, not only is there movement
toward equalizing tariffs [Electron-
ics, May 19, p. 42] as well three-day
road shows on each coast by NTT
[Electronics, May 5, p. 110}, but now

BASED PRODUCTS, 1975~-1980

1975 1976 1977 1978 1979 1980
5.6 5.1 44 6.3 8.1 6.6
Telephone and telegraph equipment
256 31.1 44.9 929 105.6 163.3
Electronic systems and equipment 52.8 51.1 51.6 49.2 66.4 76.9
(commercial, military, and industrial)
111.2 193.7 781.5 391.1 350.4 438.6
109.1 1419 133.0 172.3 253.4 238.2
Electronic components
161.2 257.7 3715 502.0 698.6 -830.0
22.1 28.4 25.2 37.2 55.4 61.6
Consumer electronics
1,251.5 2,578.0 2,047.7 2,757.7 2,350.7 2,337.1
189.3 239.5 279.5 331.1 4411 607.3
Electronic computing equipment
323 4.7 57.9 187.2 195.7 189.3
9.4 7.8 12.3 19.2 18.5 22.2
Calculating and accounting machines
180.1 2294 240.0 333.8 300.3 373.3
44 9.9 12.4 13.6 19.7 25.5
Typewriters and office machines
100.1 162.8 203.0 190.0 2269 256.6
4.6 6.5 14.6 139 16.1 17.7
Photocopying machines
70.2 105.4 163.9 2903 307.9 424.0
397.2 490.2 532.9 642.7 878.7 1,056.0
Totals
1,903.1 35999 39106 4,745.1 4,536.1 5,012.2
Trade balance -1,505.9 ~3,109.7 -3,377.7 -4,102.4 -3,667.4 —3,956.2
Note: The tinted figures are imports; the others are exports. SOURCE: U.S. OEPARTMENT OF COMMERCE, BUREAU OF INOUSTRIAL ECONOMICS
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Fluke introduces two
new synthesized signal generators that
you can specify with confidence.

With 20 years experience gap, offering users the highest The 6070A covers the range
in RF instrumentation, performance value of any RF from 200 kHz to 520 MHz; the
we’re driving down the instruments available. 6071A range extends to 1040 MHz.
cost of advanced technology. Innovative design makes these Yet both feature noise performance
Until now there has been a most-wanted features affordable. that equals or exceeds the best cavity-
critical gap in the signal generator New, cost-effective synthesis tuned generators on the market, with
market — the gap between $10,000  techniques have been developed to precision resolution and settability.
synthesizers with limited capabilities deliver a high degree of spectral Versatile modulation control of
and more accurate and sophisticated purity without sacrificing frequency =AM, FM and M — internal or
units priced over $25,000. range. And both the 6070A and external, simultaneous or separate
The Fluke 6070A and 6071A 6071A are controlled by powerful — increases the applications flexibility
have been designed to bridge this MiCroprocessors. of the 6070A and 6071A. And because

the internal modulation signal can
also function as an independent
audio source, the user gets two
instruments for the price of one.

D,'aihl ﬁwm Additional benefits of ad-
O"“""ﬁg’, couplef;d . sweep for testing vgmoed Fluke technology include
ptcaly el pin. pzpttipd qpLfilgs | pinpont requeney-Luning ith
precision with the other devices: standard the optically- coupled spin knob,
convenzence of analog modes include manual, simplified keyboard data entry,
controls. single and auto. digital-frequency sweep, a learn
—_— . mode memory, self-diagnostics

and error code flagging. Both
instruments are fully program-
mable for use in
systems. And a relative units
feature lets you define any
center of interest as a zero point.

For more information on
these new signal generators

from Fluke, call toll free
800-426-0361, use the
coupon below or
contact your
nearest Fluke
sales office.

RO 1 tata )

NERTES RF D) AL STNIRATOR
=) mna ey Iucton

[FLUKE]
®

=Fast-Response Coupon=m===

IN THE US. AND NON.
EUROPEAN COUNTRIES: IN EUROPE:

John Fluke Mfg. Co.,, Inc. Fluke (Holland) B.V.
P.O. Box 9090, M/S 250C P.0. Box 5053, 5004 EB
Everett, WA 98206 Tilburg, The Netherlands
(206) 356-5400 (013) 673 973

Telex: 152662 Telex: 52237

[ Please send complete 6070A specifications.
[ Send information on other 1EEE products.
[0 Have a Sales Engineer contact me for a

demonstration.
Name

Built-in easy-to- Output level adjustable in 0.1 Noise performance [ Mail Stop

rogram IEEE-48S dB steps from + 19 dBm (13 dBm exceeds cavitv-tuned Compan
inlerface ties the above 520 MHz) to -140 dBm - generators: SSB phase pany
signal generator displayed in dbm or wlts and in noise - 138 dBe/ Hz Address
capability of the relative or absolute units. at 20 kHz offset from
mstruments lo the carrier at 500 MHz City State Zip
power of automated broadband noise floor
system control. -150 dBe/Hz Telephone () Ext.

For technical data circle no. 103
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Farrand High Gain Inductosyn®

linear and rotary position transducers
custom designed to meet size, accuracy, and
environmental requirements, can be delivered
at $10.00 to $20.00 each in production
quantities.

Accuracies to x50 microinch, repeatability to
+ 20 microinch. Pitch to user specification;
010" to .020” typical. Auxilliary control

ignals, such as End of Travel or Track
Location, can be included. Any substrate
material, from cast aluminum to fiberglass
tape. Thermal time constant adjustable to
match user structure, eliminating inaccuracies
during warmup.

Capacitively coupled. Ideal in strong magnetic
fields. Interface easily to MOS. Use any
excitation, such as 250 kHz user system
clock. IC packages containing complete
oscillator, error amplifier, and AGC available.

Contact George Quinn,
(914) 761-2600 or Telex: 646640.
Or send now for technical bulletin.

il FARRAND CONTROLS

Division of Farrand Industries, Inc.
99 Wall Street Valhalla, NY 10595
(914) 761-2600 Telex: 646640

Circle 104 on reader service card

I’Iobing the news

the Dcpartment of Commerce is
sponsoring a five-day mecting on
NTT procurement to be held in
Tokyo the week of June 21. Some
progress is bcing made, but with the
1980 balance-of-trade deficit for the
U.S. in tclephone and telegraph
cquipment amounting to $157.7 mil-
lion, it is obvious that it will take
many meetings and invitations to
reverse the figures.

The picture is cven worse in con-
sumer electronics. There, some $2.3
billion flowed toward Japan in 1980.
Though the imbalance was the low-
est in scveral years, the small reduc-
tion will not materially affect the
overall trend.

Computer lead lower. As William
J. Sullivan points out, “Only in com-
puters is the U. S. showing a favor-
able balance. And even this figure
has decreased in the last five years
froma 6:1 to a 3:1 ratio.” Sullivan,
a Commerce Department electronics
industries analyst, was one of those
who helped arrange the NTT mission
to the U. S. However, there are plans
in Japan to mount an effort designed
to capture more of the computer
market, notwithstanding predictions
that the Japanese will stumble in
providing software and service.

Whether the tclephone and tele-
graph situation can be turned
around depends on the success of the
efforts with NTT. As far as compo-
nents in general, and semiconductors
in paticular, are concerned the pac-
ing factors are quality and reliability
[Electronics, May 19, p. 125], price
and performance. Japanese excel-
lence in those areas permitted its
manufacturers to capture 40% of the
world market for 16-K random-
access memories last year. On the
bright side is the recent agreement
in principle between Japan and the
U.S. to lower semiconductor tariffs:
Japan would cut its rate from 10.1%
to 4.2%, the U.S. from 5.6% to
4.2%.

All in all, in the cight sectors
charted by the Government, the
1980 gap was wider than that of
1979 in six, and narrower in only
two. The total 1980 trade imbalance
was the second widest in six years,
exceeded only by that of 1978. [
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Fluke 1720A Instrument Controller

Smart enough to automate testing
without the keyboard.

Think what else it can do.

Youbuy an instrument controller
to solve problems, not create them. So
we developed the 1720A with a unique
touch-sensitive display specifically
designed to put ATE system control at
your operator’s fingertips. With the
removable keyboard protecting the
program’s security. Plug in the
keyboard and the minicomputer
intelligence makes the 1720A
easy to program. Helping
your programmer feel
secure about easy software
development and total
program security.
Extensive minicomputer
capabilities make
programming a snap.

Don't let the simplicity of
the 1720A fool you. At its
core lies a powerful CPU,

the brains behind its software sophis-
tication and programming ease.
Even the language is simple. The
1720A was designed to run BASIC,
familiar to programmers for high-level
commands. Our BASIC is adapted
specifically to enhance
operations, so you have
the advantage of
speedy program-
ming and
operation with
all the usual
BASIC
commands —
plus a few of our
own.

Dynamic
string functions
are also built into

the language.

T
o

Ny

Sophisticated memory
structure. i

Direct memory storage is maxi-
mized with our Virtual Arrays features
extending the working memory
beyond the 24 k-byte main memory.
Program chaining is also standard.

More good news for_—.

programmers. ( T‘! -

For added p— = T
flexibility, we offer | g;?/
anew Assembly ﬁ%‘*’;&é’@ﬁ?‘%"‘- |
Language option, ‘<= J
callable from our BASIC.

Concerned about the future? The
1720A is a soft-loaded system. As our
software engineers developother
languages, you'll be able to easily
transfer your software applications
programs.
Smart programming makes for
smart operation, too.

The unique touch-sensitive display
prompts your operators through a test
procedure without touching a key-
board. And since inexperienced
operators aren’t fumbling over

a keyboard, there’s no worry
over program security.
Solve automated system
problems the smart way.
Write or call toll free
1-800-426-0361 for our
competitive comparison
guide. Orfora
demonstration.

FLUKE

IN THE U.S. AND NON-
EUROPEAN COUNTRIES:
John Fluke Mfg. Co.. Inc.
P.O. Box C9090, M/S 250C
Everett, WA 98206

(206) 356-5400, Tlx: 152662

Circle 115 on reader service card

IN EUROPE:

Fluke (Holland) B.V.

P.O. Box 5053, 5004 EB
Tilburg, The Netherlands
10131673973, Tix: 52237
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A STEP
AHEAD.

INTRODUCING THE ONLY
WAY TO CHANGE RETICLES
WITHOUT CHANGING YIELDS.

Until now, there's only been one way to change
reticles on a wafer stepper in a production
environment. By hand. But once again, GCA is
about to change the way the industry does things.

Introducing the 5510 ARC Automatic Reticle
Changer —a production-oriented development
that's part of the most successful microlithographic
imaging system ever made —the 4800 DSW Wafer
Stepper™ direct step on the wafer system.

The ARC has already proven itself in hundreds of
hours of testing. But it doesn't just speed up DSW
throughput. it keeps yield consistently high for
maximum productivity, day in and day out.

The reason is simple. The ARC keeps operators
out of the environmental chamber. And the particles
of dust and dirt that go with them. It also has a
number of other important features that dramatically
reduce the contamination associated with manual
operations.

And because the ARC can hold, change and align
any one of up to ten industry standard 5" x 5" x
0.090"” chrome reticles, you'll find it offers
ungaralleled flexibility as well.

peration is automatic from start to finish. The
software selects a reticle to be moved along a
unique air-bearing track* —untouched and
uncontaminated.

A special bar code reader verifies proper circuit
level sequence and correct orientation. The reticleis
also inspected over its top and bottom surfaces for
foreign particles by the ARC's laser scanner.*

Positions of 5 micrometer and larger particles
are instantly displayed on a video terminal or
optional hard copy printout. Significantly
contaminated reticles are rejected automatically
but, if desired, the operator can make that decision
instead. Either way, you don't have to worry about
doing a production run using a reticle that can
generate defects.

Just before exposure, the reticle is precisely
aligned to the optical column. And the entire
process for changing from one reticle to another,
including alignment, takes one minute.

Another advantage is the ARC's set of Automatic
Masking Aperture Blades that let you block off
unwanted border areas.

In short, the Automatic Reticle Changer is much
more reliable and significantly faster than manual
methods. And it's just one of the industry firsts that
are part of GCA's total DSW Wafer Stepper System.

So if you'd like to change for the better and be a
step ahead in productivity, contact the industry
leader for more facts at one of these addresses:
GCA/Burlington Division, 209 Burlington Road,
Bedford, MA 01730. Tel: (617) 275-5400. Sumisho
Electronic Systems, Inc., Tokyo, Japan, Tel:
03-234-6211. GCA International, Kreuzlingen,
Switzerland, Tel: 072-71-1585.

1. The DSW Wafer Stepper ™ direct step on the wafer system.
2D.STwhe 5510 ARC Automatic Reticle Changer mounted on the

3. The cassette can hold up to 10 industry standard 5" x 5" x
0.090" chrome reticles.

4. The ARC in operation with protective covers removed.

5. A unique laser scanner inspects the entire reticle for foreign
particles.

6. Each reticle is automatically aligned on the x.,y, and B axis.
7. Locations of foreign particles are automatically displayed on a

video terminal. GCA CORPORATION
Burlington Division
209 Burlington Rd
Bedford, Mass. 01730

(617) 275-5400
Telex: 95-1257

*U.S. end Foreign Patents Applied For
Circle 107 on reader service card



A NEW ERA OF CMOS
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TECHNOLOGY DAWNS ON
FLORIDA'S EAST COASI.

With years of proven performance hehind us. Tarris continues to chiart
the future of the CMOS world: Creating new products. Fploring
new processes. Expanding our list of impressive CMOS “Tsts T
o First 4K CMOS RAM
o First 4-inch CMOS waters in production
o First CMOS PROM
o First 4K CMOS RAM module

Choose from these proven Harris performers today:
e C'MOS RAMS
K - IR X MO AKX TCHINT O30
IK 1K X T OHNO3XS)E 256 X 4N 63X
04K Module  SK X S (HM 6364, 10K X 4 (HINTOXOH
e CMOS PROMIS
fK 230 X4 HMO6Ih, 4K 312X S CHN 064D
e ('MOS Microprocessors
G100 Family Peripheral Crreuits
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Look for these emerging Harris developments tomorrow:
e 6K CMOS RANMHNO3LI6)
e 8K CMOS EEPRONM CHNOSO8)
e 16K CMOS EPRONTCHN 6710
Technological innovation and proven performance mike
Harris today s rising star in CMOS technology - delivering
vears-athead products at down-to-carth prices. Call the Hauris
Hot Line: 1-800-328-0030. Fxt. 433 for Authorized Distributor
or Expedited Literature Serviee. Orowrite: Harris Corpora 101,
Semiconductor Digital Products Division. P.O. Box 883,

Melbourne. FL 32901,
clhoumne. | Harris Technology

...Your Competitive Edge

4 HARRIS






THE NEW L200 BOARD TEST SYSTEM
ENDS THE
IN‘CIRCUIT VS. FUNCTIONAL DISPUTE.

The L200 series of board test systems offers
both in-circuit and functional test capability in a
single machine. With state-of-the-art performance
and common hardware, software, and fixturing.

Its totally new, distributed processing architec-
ture takes advantage of today’s best technology
and allows rapid product evolution through the
1980's.

Complete flexibility for high quality testing of
analog and digital boards, fast job plan generation
and debugging, and low overall cost of ownership
make the L.200 series the most economical
approach to your most demanding test problems.

HIGH QUALITY TESTING

The L200 gives you high clock rate testing to
speeds of 10 MHz for functional and 2 MHz for in-
circuit testing, with up to 16 drive and detect

phases, programmable in 1 nanosecond increments.

Parametrics at speed, using dual threshold com-
parators and a programmable load on every pin.

Algorithmic pattemn processor, to test and diag-
nose on-board RAMs and ROMs.

A wide range of high accuracy analog forcing and
measuring functions, available over a Kelvin
matrix.

And high performance fixturing, that keeps lead
lengths to critical nodes between 3"-4”.

As products grow even more complex, easy
field upgrading of L200 systems will allow
expanded performance, with higher clock rates,
larger pin counts, and greater pattern depth.

That means the L200 will
evolve in keeping with your
future board test require-
ments. And that’s a good
investment.

HIGH SYSTEM
THROUGHPUT

The L200’s rapid test
and diagnosis capability

results in minimized labor costs and a lower num-
ber of test systems required.

Its high effective test rate handles long test
sequences on LSI boards at up to 100,000 tests per
second.

Bed-of-Nails Trace uses the digital matrix to
eliminate manual probing.

Diagnostic tools ensure fast, accurate fault loca-
tion, with State Sensitive Trace for diagnosis of
functional failures at speeds to 10 MHz, and the
Electronic Knife for diagnosis to the failing
component.

LOW PROGRAMMING COST

L200 software is modelled after PASCAL, for
ease of programming. Incremental editing and
compilation enable test personnel to modify and
then execute even the largest LSI job plans in
seconds.

Job plans are highly structured and modular, for
efficient development and later modification for
better fault coverage.

In-circuit programs are automatically generated
using the In-circuit Composer software. Functional
programs may be generated manually or by
LASAR™ test generation software.

The Teradyne L200 series of board test systems.

One system for both kinds of testing gives you
reduced programming time, increased throughput,
and improved fault coverage. All for lower yearly
PCB test costs.

Now, who'’s going to argue about that?

Teradyne manufactures a
complete line of automatic
test equipment for elec-
tronic components and sub-
assemblies.

For additional informa-
tion on the new L200 or
any other product, write:
Teradyne, Inc.

183 Essex Street,
Boston, MA 02111.

Circle 111 on reader service card




Zilog’s 28 single-chip
microcomputer family
allows you design options
you’ve nhever had before.



SPECIAL REPORT
HOWV JAPANS CHIP MAKERS

LINE UP TO COMPETE

Beneath the facade of Japan Inc. lie individual companies,
each with its own marketing strategies and technological strengths

by John G. Posa, soiid State Editor

[0 Given a small land mass, a large population, and few natural
resources, Japan’s relentless drive to produce and export are
understandable. And since one of her few resources is the skill
and ingenuity of her inhabitants, the decision to develop strong
semiconductor and computer industries, in which intelligence and
dedication count for so much, was probably inevitable.

By now the success of Japan's semiconductor makers on the
world market is significant and has U. S. electronics manufactur-
ers thoroughly alarmed, particularly when they view it in the
light of her stated national goal: dominance of the world comput-
er market by 1985. For the impression on this side of the Pacific
is that Japan’s chip makers are united in a monolithic drive to
topple U. S. integrated-circuit and computer builders, with 1BM
Corp. as the ultimate target.

A closer view of the situation reveals a rather different state of
affairs, however, and one that U.S. companies could find it
helpful to understand. Not only are Japanese semiconductor
makers distinctive in technology and market strategy, but
further, they compete vigorously among themselves.

The fact is, Japan has no semiconductor companies, as
such. At least, there are no large companies in Japan
formed for the express purpose of manufacturing semi-
conductor devices. In other words, Intel Corp.,
Advanced Micro Devices Inc., and Mostek Corp.
have no exact counterpart on the other side of the
Pacific.

Rather, Japan’s top 10 chip makers (Fig. 1)
are all divisions of system houses. All were
begun as service institutions to supply the
internal needs of manufacturers of con-
sumer products and data-processing or
heavy equipment. Mitsubishi Electric
Corp., for instance, is an enormous
conglomerate with over 40 facto-
ries responsible for environmen-
tal control equipment, eleva-
tors, and linear accelerators,
in addition to ICs. /

It is true that the Japa-
nese government has
tried to unify Japan's /
IC makers, but that
effort has not been
as successful as /
generally be- /
lieved. In the
mid-1960s, Ja-
pan’s Ministry of

./ f
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1. Individual efforts. This is the way
Japan's semiconductor makers line up, but
their parent companies cannot be put in the
same order. Hitachi is the largest, followed
by Matsushita and Toshiba.
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International Trade and Industry initiated a multiphase
project to win control of the world market for computers.
This activity, since dubbed Japan Inc., has, over the
years, funded research for development of superhigh-
performance computers, systems for processing pattern
information, new computer architectures, and very
large-scale integration.

Recently, recognizing that its software skills lag
behind those of, say, the U.S., it has started a software
and peripherals effort. In addition, some observers
believe that the Japanese government is preparing to
launch a drive to develop the most advanced Josephson
junction circuits yet (see “A quick guide to Japan’s
fastest iCs,” p. 118).

MITI has allotted at least $500 million to its national-
ized computer effort, but some observers believe that
Japan’s total investment is much greater—that the indi-
vidual companies involved have matched the government
subsidies many times over, bringing the sum closer to
about $4 billion.

During the rccently concluded vLSi development
phase, these monies were channeled from MITI through
Japan’s Industrial Science and Technology Agency to
the vLSI Technology Research Association and thence to
the vLSI Cooperative Laboratory, where the very best
engineers from the top chip makers—NEC, Hitachi,
Toshiba, and Fujitsu —were to marshal their resources to
build a monolithic megabit random-access memory and
advanced electron-beam production equipment.

The governmental coordination of the effort was only
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$717 HITACHI

$565 TOSHIBA

$391 FUNITSU

$291 SHARP
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$174 SANYO ELECTRIC

$113 OKI

SONY (CAPTIVE)

moderately successful, however, because, just like IC
makers in the U. S., Japanese chip houses are competi-
tive. Indeed, the consumer electronics builders vie with
one another ferociously because their success hinges on
being first to the market, and being first in turn usually
hinges on a chip or chip set. For that reason, it is widely
believed that the companies involved sent not their top
but only their second-best people.

At any rate, the main result of the overall program
was a 512-K RAM only partially functional, plus some
undoubtedly sophisticated clectron-beam lithography
equipment. However, the Japanese people in general and
IC makers in particular are united in subtler but stronger
ways not to be found in other cultures (see *“A culture
that promotes semiconductor technology,” p. 116).

Chips from the computer makers

Fujitsu, Hitachi, and Nippon Electric are the compa-
nies principally concerned with computers and commu-
nications. Other companies, like Mitsubishi, Toshiba,
Matsushita, Sharp, Sanyo, Sony, and Oki are more
dedicated to consumer products. According to Kiichiro
Yamagishi, a deputy director for MITI, the former group
is “strong in memories and microcomputers, and the
others are best in linear bipolar technology for calcula-
tors and watches.”

Yamagishi adds that the big computer companies are
also strongest in VLSI. Meanwhile, he says, a good num-
ber of the consumer electronics companies are shifting
their focus away from bipolar toward n-channel and
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NTT has no manufacturing arm, so one aim of its Musashino lab
is to conduct basic research to educate potential component suppliers.

complementary-MOS processes and are thus *“drifting in
the direction of NEC, Hitachi, and Fujitsu.” This tenden-
cy is strongest at Toshiba, Mitsubishi, Oki, and Matsu-
shita, in that order.

All Japanese electrical equipment suppliers produce
ICs for internal consumption, says the MITI official, but
some have yet to emerge as component vendors. Such
companies include Sicko, Yamaha, and Denso (which
supplies Toyota with electrical equipment). Finally, Ric-
oh, the Victor Co. of Japan (Jvc), and Pioneer are just
getting started producing I1Cs of any kind.

In terms of pure technology, a fountain of knowledge
is the Musashino Electrical Communication Laboratory
of the Nippon Telegraph & Telephone Public Corp.
Actually, only 2,000 of the laboratory's 3,000 employees
work out of Musashino, a distant suburb of Tokyo. The
rest are divided between two other locations. In addition,
a fourth branch of the lab, focusing specifically on the
latest in semiconductor technology, is being built.

NTT has no manufacturing arm, so part of the lab’s
charter is to conduct basic resecarch and publish papers
on its findings to educate outside vendors. This accounts
for the abundance of technical papers delivered by the
lab's researchers at device meetings and circuit sympo-
siums held in the U. S. and elsewhere.

The lab’s counterpart in the U. S. is Bell Laboratories,
only without manufacturer Western Electric Co. Both
necessarily conduct research into high-speed communi-
cations, digital switching, signal processing, pattern rec-
ognition, and specech input and output. Consequently,
both have designed MOS RAMs, C-MOS codecs (encoder-
decoders), high-voltage cross-point switch arrays, and
high-speed microprocessors.

Some specific ICs recently developed by Musashino
include a 256-Kk RAM featuring molybdenum-silicon
gates and redundancy [Electronics, Feb. 14, 1980,
p. 140], a 14-bit digital-to-analog converter trimmed
with pulses of current [Electronics, July 31, 1980, p. 68],
and two speech synthesis chips, one based on partial
autocorrelation coefficient (Parcor) theory and the other
on line-spectrum pairs (LSP) [Electronics, Feb. 10, 1981,
p. 78].

Once a circuit has been developed, an outside manu-
facturer may scec the design as fitting well with its own
abilities and intentions and if so, may work out a deal
with the Musashino lab to produce the part. When it
comes to memories, *“NEC, Hitachi, and Fujitsu make
the practical devices,” says Mamoru Kondo, deputy
director of the lab’s large-scale integrated memory
development division.

Indeed, right now it is collaborating with Nippon
Electric Co. and Fujitsu Ltd. on a 55-to-70-nanosecond
static RAM. Though either manufacturer may spin off a
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standard component from the effort, NTT's version will
incorporate special peripheral circuits that will facilitate
its use in electronic switching applications.

Of course, the lab has deals going with companies
other than the big computer makers. It developed an
optically coupled cross-point array together with Oki,
and Matsushita and others have elected to implement a
Parcor synthesizer in silicon. So far, Fujitsu says it will
construct an LSP synthesizer chip. JEOL Ltd. (formerly
known as the Japan Electro-Optical Laboratory) built
the electron-beam machine used to expose the Musashi-
no lab’s 256-K RAM. The machine, which uses a beam
with a variable shape to expose patterns directly on the
wafer, may one day come to market.

To keep NTT's communications system up to date, the
Musashino lab must constantly push the state of the art
in MOS and bipolar processing and develop and test out
sophisticated computer-aided design (CAD) tools. To
improve the speed of MOS circuits, it has recently devel-
oped two methods of dielectrically isolating a chip’s
active elements and thus removing the retarding effects
of unwanted parasitics (Table 1). The schemes are called
Simox, for separation by implanted oxygen [Electronics,
Nov. 20, 1980, p. 136], and Fipos, for full isolation by
porous oxidized silicon [Electronics, Jan. 27, 1981, p. 77].

With Simox processing, oxygen ions are shot so deeply
into the silicon that the oxide layer is formed beneath the
channel regions. With Fipos, an clectrochemical process
converts the p-doped silicon surrounding n-type wells
into porous material. The wafer is then placed in an
electrified acid bath and the porous silicon swiftly oxi-
dizes from top to bottom, creating dielectrically isolated
islands for transistor formation. The lab has used Simox
to build 95-picosecond, 1-micrometer—buried-channel
field-effect transistors and will use Fipos to construct a
4- or 16-K C-MOS static RAM for test purposes.

Still, Makoto Watanabe, director of Musashino’s inte-
grated electronics development division, believes bipolar
technology will win out over MOS in the long run so far
as speed is concerned. Using identical design rules, “bi-
polar technology is five times faster,” he says, adding
that “with it you can achieve 150 to 200 ps at the system
level, compared with just under 1 ns with MOS.” Also,
even though the lab cooled down its own gallium arse-
nide ring-oscillator circuits and got 17-ps delays, “bipo-
lar [silicon] is still more promising than gallium arsenide
for vLSI work,” Watanabe submits.

To increase the speed of bipolar devices, the lab uses
what it calls super-self-alignment —with impressive
results. When used to make an emitter-coupled-logic
RAM, it produced a 1-K chip having an access time of
less than 3 ns. Most recently, when super—self-alignment
was applied to a Schottky TTL chip, the process yiclded a
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32-bit microprocessor that contains 12,000 three-input
gates whose clements can be clongated to accommodate
the automatic placement and interconnection of the logic
functions [Electronics, April 21, 1981, p. 103].

The circuit illustrates the cffectiveness of its CAD
system. To judge by the photograph (Fig. 4), the device
uses polycells: logical functions that are pulled from a
library and wired to power and signal buses organized in
channels. Some of Bell Labs’ CAD-built chips, like its
ccho canceler [Electronics, Feb. 14, 1980, p. 144] and its
new C-MOS microcomputer [Electronics, March 10, 1981,
p. 98], bear a strong physical resemblance to Musashi-
no’s VLSI processor unit.

Computer makers

Given the competition for world markets, it is no
surprisc that the computer makers are at present empha-
sizing high-density dynamic RAMs, high-speed static
RAMs, and gate arrays. In addition, for the next genera-

2. Two camps. According to Kiichiro Yamagishi, a deputy director
at Japan’'s Ministry of International Trade and Industry, computer
companies like Fijitsu “‘are strong in memories and microcomputers,
and the others are best in bipolar linear technology.”

A culture that promotes semiconductor technology

Japan’s small land mass may have something to do with
its incessant miniaturization. The Japanese were exposed
to overpopulation sooner than much of the world, and it
learned to *'think small” before the United States did. Its
cars sold well basically because they were made smaller
sooner, many of its new audio and video products are
selling in bigger numbers today because their smaller
dimensions are appealing to a wider audience.

Indeed, the skyrocketing electronics content of consum-
er and industrial equipment may have strengthened the
drive to very large-scale integration by Japan's chip mak-
ers—each catering to a much larger parent corporation—
to keep up the downsizing. In fact, although major U. S.
semiconductor firms are experiencing downturns so far
this year, Japan's semiconductor sales are up, aiming for
an expected 1981 growth of at least 16% [Electronics,
Jan. 13, 1981, p. 139]. Moreover, this increase comes
despite the fact that the nation’s executives share a gen-
eral outlook that stresses longer-term growth over immedi-
ate gains.

Also cited as reasons for Japan's successes in automo-
tive, audio, and video markets are a government that is
apparently more friendly to big business and a devoted
and determined work force. However, with semiconduc-
tors, far more fundamental factors may be at work.

Consider that on a television screen or matrix printer, a
letter of the Roman alphabet can be displayed with an
array of 5 by 7 dots—7 by 9 dots allows upper- and
lower-case characters with descenders. Not only does
Japan have to contend with three written character sets
(four if the widely known Roman alphabet is included), but
what's more, the most elaborate form, kanji, which was

borrowed from the Chinese, demands at least a 16-by-
16-dot matrix, and a 32-by-32-dot matrix would make
possible many more of the thousands of kanji characters
to be displayed.

Although another one of its character sets, katakana, is
used for computing applications, a movement is spreading
in Japan to popularize kanji for word processing. It is said
that if a company does not offer a kaniji option, it will find
competing in Japan’s ripening small-business computer
market difficult. However, not only does kanji processing
demand more complex print heads and cathode-ray
tubes, but furthermore it requires more memory.

Clearly, character-generating read-only memories have
to be more highly integrated for kanji processing. Nippon
Telegraph & Telephone Public Corp.’s Musashino Electri-
cal Communication Laboratory has fabricated 1- and 4-
megabit full-wafer—scale ROMs for this application, and
Nippon Electric Co. has made 512-K ROMs for the same
purpose for the joint computer venture NEC-Toshiba Infor-
mation Systems [ Electronics, Sept. 25, 1980, p. 78).

In addition, the Japanese are eager to widen the word
width of microprocessors and communications integrated
circuits so as to better handle kanji. Such a move, of
course, would further complicate those circuits—and their
packages as well.

Finally, Japan's will to miniaturize may be remotely tied
to its cultural heritage. A theme in traditional Japanese art
and music is the mastery of nature. Artistic ideals are often
very specific, and this characteristic has promoted perfec-
tion in some instances. In the case of semiconductors,
what could be closer to perfection than an ultralarge-scale
integrated circuit like a monolithic megabit memory?
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Memory redundancy is a hot topic, particularly since its endorsement
by Intel, a U. S. company that has inspired numerous Japanese ICs.

tion of machines, NEC, Fujitsu, and Hitachi have strong
programs in ECL, digital gallium arsenide ICs, Josephson
junctions, and software.

Besides the Musashino laboratory and the now
defunct vLSI Cooperative Laboratory, NEC, Hitachi, and
Mitsubishi all have built and tested 256-K dynamic
RAMs. Toshiba and Fujitsu are less vocal about their
work on this part, but they cannot be far behind. Mitsu-
bishi is the most open about the details of its quarter-
megabit memory (Fig. 5), perhaps because of its desire
to play in the big-computer league.

Production of these 256-K RAMs is slated for 1983.
The manufacturers agree that the transistor gates will
need to be made out of refractory silicides or pure metal
to circumvent the high resistance of polysilicon at the
less-than-2-um geometries involved. They also agree that
1:1 wafer-stepping lithography is also the right choice
because of the stringent level-to-level registration and
edge-definition requirements.

In many ways, however, these 256-K RAMs are simply
4116-type 16-K RAMs with Hi-C cells and two levels of
metal. The 4116 is the widely emulated 16-K dynamic
RAM pioneered by Mostek. The Hi-C cell increases
storage capacitance with an added implant and was
developed by Texas Instruments Inc. If current design
approaches are mantained, Japanese 256-K RAM cells
will look about the same, as will the layout and such
circuits as the sense amplifiers.

Memory redundancy is a hot topic, particularly now
that it has been endorsed by Intel [Electronics, Dec. 4,
1980, p.108], the U.S. company that inspires more
Japanese memory and microprocessor products than any
other. By and large, Japanese RAM manufacturers did
not consider redundancy for their 64-K RAMs, and they
are now concerned about deficient yields at the 256-k
level. Most claim that they “have not yet decided about
redundancy,” which can be taken to mean, “we are
scrambling to figure it out.”

NEC’s dynamic RAMs

Innovation at the cell level might come, however, from
Nippon Electric Co., the Japanese and indeed the world
leader in dynamic RAMs, with close to 50% of the world
market, since it has become second only to Mostek in
global sales of the 4116 and is destined to become a
leading supplier of 64-K chips. The innovation, first
described at the 1980 International Electron Devices
Meeting, is a double-diffused MOS—or D-MOS-—cell
structure that merges an n-channel MOS FET for reading
with a p-channel MOS FET for writing; thus, this dynamic
RAM requires a C-MOS process.

But with two layers of polysilicon and three-way self-
alignment and by storing charge between a buried float-
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ing p-type well and the substrate, NEC’s cell structure
saves 50% to 60% of the area of conventional one-
transistor cells; therefore the company is tempted to use
this idea in its 256-K RAM. Table 2 shows how the D-MOS
cell fares against other approaches that also blend stor-
age and charge-transfer functions to save area.

NEC did flaunt a 256-K RAM at the 1980 International
Solid State Circuits Conference, but that design exercise
was aimed mostly at getting acquainted with wafer-
stepping equipment and the 1.5-um feature sizes
involved. A new version uses pure molybdenum gates
and redundancy, says Tohru Tsujide, a supervisor in
NEC’s semiconductor department, adding that the
method for implementing the redundancy—electrical
current instead of laser pulses—“has not yet been fixed.”
The latest chip measures 40 square millimeters (62,000
square mils) and fits into a 16-pin package. NEC expects
an access time of about 150 ns.

NEC engineers have also looked at the effect that
alpha radiation will have on even larger dynamic RAMs
like the megabit chip. “We may have to go to static cells
because of soft errors,” comments Nobuyuki Yasuoka,
another supervisor in NEC’s semiconductor memory
department. That possibility led NEC to display a 64-K
static RAM, organized by 1 bit (Fig. 6). Again, however,
this 1C is more for show than for sale.

NEC does offer static memories as big as 16-K organ-
ized by 1 bit for high-speed applications and by 8 bits for
microprocessor interfacing—and is just starting to offer
fast C-MOS static RAMs and single-chip microcomputers.
It was one of the first Japanese companies to offer
high-density erasable programmable read-only memories
and microcomputers with these ultraviolet-light—eras-

£ D b 0
Description Source Drawbacks
SOS silicon epitaxial many companies many defects,
layers grown on high cost
sapphire
Simox separation by NTT Musashino high current
implanted Electrical required to
micro-oxide Communication implant deep
Laboratory oxygen ions
Fipos full oxidation by NTT Musashino narrow device
porous oxidized Laboratory islands
silicon
Grapho- epitaxial layers MIT Lincoln many defects
epitaxy grown on a Laboratory
grated substrate
are almost
single-crystal |
Lateral polysilicon on Texas “ many defects
seeding oxide is laser- Instruments, ‘
annealed, using MIT Lincoln
an epitaxial layer Laboratory
as a seed crystal
SOURCE: NTT MUSASHINO ELECTRICAL COMMUNICATION LABORATORY
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able memorics on chip. is now said 1o be supplying samples of the 16-bit 8086

In fact, with the exception of its proprictary uCOM-4  microprocessor, and there is a good chance that it will
linc of 4-bit controlicrs and a 780 look-alike, NEC's choose to build Intel's latest single-chip processor, the
microprocessor portfolio is almost identical to Intel’s. It  8051. Indced, if any Japancse company builds Intel's

A quick guide to Japan’s fastestICs

Though Japanese semiconductor makers are very handy
with silicon, tomorrow’s computers may be based upon
gallium arsenide chips or Josephson junctions. Just in
case, Japan'’s top computer makers and major technical
universities are studying GaAs technology and Josephson
junctions—*'JJs,"” as they are often called in Japan. Some
help may even come from the government, as it is
rumored that the Ministry of International Trade and Indus-
try is preparing to organize and finance efforts to develop
super-high-speed device technology.

NTT's Musashino Electrical Communication Laboratory,
Fujitsu, Hitachi, NEC, and Mitsubishi all have ongoing
digital GaAs and Josephson projects. The Tokyo Institute
of Physical and Chemical Research and Tokyo University
also are investigating Josephson technology and have
developed interesting fabrication techniques.

The institute, for instance, has taken the basic Joseph-
son tunnel junction and turned it on its side. Ordinarily built
vertically, with two overlapping metal films separated by
an ultrathin tunnel insulator, this junction instead puts two
metal pads side by side and close together under a
dielectric layer. This horizontal structure is more durable,
according to the institute.

Besides the tunnel junction, so-called Josephson weak
links can be used to build logic circuits. A team headed by
Yoichi Okabe at the University of Tokyo is using weak links
to build what it calls single-flux quantum logic for shorter
delays and lower power dissipation. The photograph
below shows a two-input AND gate built with SFQL.

One of the goals of the project, says Okabe, is to build a
central processing unit out of Josephson technology. The
instruction cycle time for such a machine would be truly
impressive. “‘From theory, we estimate that it will be
several picoseconds, perhaps 5," he says.

While working on conventional GaAs metal-semicon-
ductor field-effect-transistor logic, researchers at Fujitsu
also keep plugging away at their high-electron-mobility
transistor (see figure, below right). The HEMT structure
consists of alternating layers of intrinsic GaAs and gallium
aluminum arsenide layers selectively doped with silicon.
Because of the higher electron affinity of GaAs, free elec-
trons from the doped layers flow into the nondoped films
and become extremely mobile.

Moreover, if the device is cooled to 77 K, HEMT mobility
becomes even greater. Fujitsu workers have already mea-
sured mobilities of 37,800 square centimeters per volt-
second and say values of 100,000 are theoretically possi-
ble. In contrast, theory states that the electron mobility in
MOS FETs can only be as high as 2,000 and in GaAs not
much more than 8,000. The higher mobility transiates
directly into greater speed. At room temperature, a HEMT
switches in less than 50 ps, and Fujitsu researchers think
that cooling will reduce that delay to 10 ps as fast as
today’s Josephson junctions.

The only problem with HEMT is fabrication. The alternat-
ing layers have to be really thin—Iless than 1 um thick. So
far, Fujitsu has grown them with molecular beam epitaxy
on a chromium-doped semi-insulating substrate. However,
it is hoping that a vacuum evaporator can instead be used
for higher manufacturing throughput and expects to mass-
produce HEMTs for computer use before the mid-1980s.

Another GaAs structure that can outperform GaAs FETs
is the static induction transistor, or SIT, pioneered and
promoted by Jun-ichi Nishizawa of Tohoku University in
Sendai. Nishizawa teaches at the university’s Research
Institute of Electrical Communication, in addition to being
director of the Semiconductor Research Institute, also in
Sendai. This towering figure in the history of Japanese
technology invented the SIT in 1950 —not long after U. S.
researchers discovered the FET. His countrymen are
proud to call the SIT *purely Japanese.”

Actually, the SIT can be built from any semiconductor
material, but the high mobility of GaAs raises its perform-
ance. Significantly, it can also deliver high power at high
frequencies, making it suitable for discrete thyristors.
Nishizawa has also built or proposed various SIT inte-
grated circuits, including memories, integrated-injection-
logic circuits and image sensors. Indeed, says Nishizawa,
“we are confident that MOS FETs will sooner or later be
replaced by MOS SITs” and that the “‘development of the
SIT should precede that of superconductive devices."

The SIT resembles a FET except that the channel is
made much shorter to minimize gate capacitance and
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Hitachi carries a broad line of memories and microprocessors. It goes
to Motorola for help with microprocessors and receives mask sets.

iAPX 432 32-bit vLSI processor on three chips, NEC is
the most likely candidate.

NEC also offers a varicty of peripheral chips— most
designed by Intel —but recently Intel has opted to build

channel resistance. Nishizawa builds the devices vertically
so that lithography is not directly responsible for channel
length, which he has reduced to well below 1 um.

On the other hand, he says, "'it may be said that the SIT
is a bipolar transistor in which all the impurities in the base
region are ionized and that is nearly in a punched-through
state."” However, when an ordinary bipolar transistor is in
this state, its base resistance becomes very high, hinder-
ing high-frequency operation. With the SIT, high-frequency
gain is maintained through the static induction effect—the
drain voltage is simply increased, and this increase lowers
the potential barrier of the channel's depletion region,
allowing more current to flow.

Nishizawa has employed anisotropic etching, oxide iso-
lation, and annular base contacts to improve the SIT's
speed. With these processing enhancements, he esti-
mates operating frequencies of about 800 gigahertz, with
1 terahertz possible with the addition of tunnel junctions.
When numerous gate electrodes are actually embedded in
the channel region, the structure begins to look like the
permeable base transistor spearheaded by the Lincoln
Laboratory of the Massachusetts Institute of Technology
[Electronics, Dec. 6, 1979, p. 130). Thus, the permeable
base transistor and other superhigh-speed structures,
such as the ballistic GaAs transistor, “‘must be included in
the SIT family,"" according to Nishizawa.

Several companies have already begun cashing in on
the SIT's potential for high power. Mitsubishi Electric Corp.
has come up with a SIT that delivers 100 watts at 1
gigahertz, and Toshiba Corp., a 20-W, 2-GHz device.
Hitachi has also picked up on the technique. These speci-
fications are almost good enough for SITs to replace the
klystron in microwave ovens. In fact, Mitshubishi is said to
be developing a 2.45-GHz SIT for that purpose.
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some support products crecated by NEC. These include
the uPD765 double-density floppy-disk controller and
the uPD7220 color graphics controller |Electronics, April
7, 1981, p. 153]. Although the relationship between Intel
and NEC appcars to be strengthening, the companies do
not, as yet, exchange masks or process know-how —or so
they say.

NEC's bipolar process, called APSA, for advanced poly-
silicon scif-alignment, is indeed onec of the most
advanced in the world. That key determinant of speed,
the size of the APSA transistors’ emitters, is a mere 1 by 3
pum but is attained, according to NEC, by means of
conventional lithography and plasma etching. Elsewhere,
however, APSA does make clever use of oxidation and
polysilicon deposition to help relax lithography require-
ments. Although the emitter window is originally opened
with a minimum width of 1.5 um, subsequent oxide
growth encroaches on it, narrowing it to 1 um.

Two levels of polysilicon are used in APSA processing,
the first for base and collector clectrode formation and
the second for the emitter contact. In three separate
steps, dopants arc diffused through the polysilicon clec-
trodes, forming reliable, self-aligned connections to the
underlying silicon transistor arcas. To combat the high
sheet resistivity of the polysilicon, NEC uses platinum-
silicide as a shorting strap, grown atop both polysilicon
levels. With APSA, NEC has achicved gate delay times of
300 ps at a power consumption of 1.5 milliwatts.

Interestingly, NEC has chosen current-mode logic, or
CML, as the circuit form for its APSA. This nonsaturating
ECL-like circuit, once sought for its high density and low
power, has fallen into disfavor, probably because of its
unusual power-supply requirements. These requirements
had limited NEC's APSA CML chips to internal applica-
tions: a 1-gigahertz frequency divider and a 1,000-gate
array. But now NEC is beginning to produce standard-
type ECL devices with APSA; the next destination for the
technology may be a high-performance ECI. family based
on the popular 2900 serics of bit-slice processors.

NEC has big programs under way to develop both
analog and digital gallium arsenide I1Cs. In Japan, the
company is the largest producer of GaAs monolithic
microwave devices. But worldwide, it recognizes Plessey
Semiconductors as No. 1 in the development of mono-
lithic microwave ics, with TI and Hewlett-Packard Co.
following. In monolithic microwave, NEC has built
amplifiers and front ends.

C-MOS is tops at Hitachi

Hitachi Ltd. also has a broad line of memorics and
microprocessors. However, it gocs to Motorola for help
with microprocessors and for mask sets and design
cxpertise. In onc of its latest deals, Hitachi described its
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high-performance C-M0s, or Hi-C-MOS, process to
Motorola in return for the 68000 mask set.

Samples of the HD 68000 have just begun to appear
in Japan. The bugs should soon be shaken out of the
companion 68450 direct-memory-access controller, and
by the fourth quarter of this year the 68341 floating-
point ROM chip for the 68000 will be completed. Hitachi
has considered E-PROM versions of the single-chip micro-
computers that it makes, but it will instead offer piggy-
back packages that standard E-PROMs can plug into.

Hitachi is undoubtedly adept at building n-MOS
devices; its 64-K dynamic RAM [Electronics, July 31,
1980, p. 103] is one of the few solid winners in this
market. But its real strength seems to be in C-MOS. Its
Hi-C-MOs single-polysilicon process was perhaps the first
commercial verification that bulk C-MOS can be low in
power and very high in speed at the same time. Indeed,
the Hi-C-MOs 6147 4-K fast static RAM may have been a
factor in Intel’s recent decision to bone up on C-MOS
[Electronics, Dec. 4, 1980, p. 39].

Having completed 2-K-by-8-bit and 16-K-by-1-bit Hi-
C-MOS static RAMs, Hitachi has come up with Hi-c-M0s
11, a second-generation process that scales down to 2 um
for a 4-K memory with an 18-ns typical access time
[Electronics, Feb. 24, 1981, p. 141]. Hi-c-MoS 11 also
adds a second polysilicon layer for an unsurpassed 0.61-
mil? (392-um?) cell area.

Still, this 18-ns 4-K Hi-C-MOS RAM is merely a test

vehicle for a 64-K static RAM Hitachi intends to offer
around the first half of next year. The chip area for this
8-K-byte memory will be about 35 mm? (54,250 mil?),
and access times of 120 to 200 ns are anticipated.

Hitachi’s near-term plans for the Hi-C-MOS process
will be to build other device types with it. The firm is on
the verge of releasing a Hi-C-MOS version of Motorola’s
6801 single-chip microcomputer that will have six added
instructions and a powered-down consumption of 300
microwatts. Patterned very regularly, the remake con-
tains an internal 32-bit microprogram ROM over 300
words deep. To improve system reliability, it also incor-
porates traps for improper operation codes and ad-
dresses. Because of these alterations to the basic 6801
architecture, Hitachi calls its version “proprietary.”

Later this year, the company will begin to market a
1,500-gate Hi-C-MOS gate array based upon three-input
NOR basic cells. Using 2-um minimum features, the
device should have gate delays on the order of 2.5 ns,
Hitachi says. Since Fujitsu already offers a 3,900-gate
C-MOS array, *‘our goal is to catch up with them,” says
Tsugio Makimoto, deputy general manager of Hitachi’s
Musashi works.

Toshiba is pushing SOS

Besides Hitachi, Toshiba and Matsushita are also
gearing up for the production of 64-K static RAMs.
Meanwhile, U. S. chip manufacturers are barely getting
their 16-K static RAMs out the door. In fact, with Kawas-
aki-based Toshiba Corp.’s recent announcement that it
will sell its 2-K-by-8-bit n-MOS static memory for less
than $10 apiece in large quantities, U. S. semiconductor
firms are starting to think that the 16-K density level is
already an economic lost cause.

Perhaps experiencing a little difficulty in defining just
what the buying public wants, Toshiba designed three
different 64-K static RAMs: two in C-MOS and one in
n-channel (Table 3). The manufacturer claims that there
are separate markets and scparate applications for the
products. However, beating the rest of the world to that
density of static RAM left the company with no model to
emulate, and the extra design effort may simply reflect a
fear of announcing a losing component, even if it is a
standard memory.

Toshiba has divisions that manufacture industrial
machinery, household appliances, small computers and,
of course, semiconductors. The overall product line has
been compared to that of Westinghouse Electric Corp.,

3. Pure technology. To keep NTT’s telecommunications system up
to date, its Musashino lab must constantly push the state of the art in
semiconductors. Makoto Watanabe, director of the lab’s IC develop-
ment division, says bipolar technology will win out over MOS.
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Toshiba is going to take silicon-on-sapphire chips to the merchant market.
‘There are no barriers to selling SOS parts on the outside,’ it says.

but it is also Japan’s third-largest chip vendor.

Last April, Toshiba completed the purchase of Maru-
man Integrated Circuits Inc. in Sunnyvale, Calif. It kept
much of Maruman’s old staff, but instead of ROMs and
custom semiconductor products, the Japanese company
will use the facility first for 4-K static and 16-k dynamic
RAMs and then for higher-density static parts and micro-
processors. Thus, Toshiba’s takeover of Maruman is akin
to NEC's recycling of Electronic Arrays Inc. in Mountain
View, Calif. So far, it has spent over $10 million on
capital equipment to improve Toshiba Semiconductor
USA Inc.

Toshiba has long been in the bulk c-MOS business. In
the early 1970s, it used clocked C-MOS logic—which it
calls c:MOS—for calculator applications. C:MOS has
been both steadily scaled down and speeded up ever
since and is now the basis for the company’s high-density
static RAMs and C-MOS versions of Intel single-chip
processors like the 8-bit 8049. It was the first company
in the world to offer an all-C-MOS 16-K static RAM.

Toshiba has also gained quite a reputation for its work
with C-MOS on sapphire. In fact, while early promoters
are now deemphasizing commercial silicon-on-sapphire
products, Toshiba seems to be going the opposite way.

Just as Hp did for its HP 300 [Electronics, Feb. 1,
1979, p. 108], Toshiba designed a proprietary C-MOS-
on-sapphire central processing unit called the T88000 to
replace bit-slice components in its own Tosbac series 7
minicomputer. But unlike HP, which decided to drop sos
in favor of scaled-down bulk n-M0s, Toshiba went on to
design a superfast 18-ns 4-K-by-1-bit static RAM that it
will take to the merchant market [Electronics, Sept. 11,
1980, p. 80]. “I don’t see any barrier to selling SOS parts
on the outside,” avers Hiroyuki Tango, manager of Toshi-
ba’s SOS technology group. Meanwhile, the general con-
sensus among other Japanese chip makers is that Toshi-
ba will go the way of RCA Corp. and soft-pedal standard
SOS parts.

Toshiba at present buys sapphire wafers with epitaxial
layers from Kyocera International Inc. and Monsanto
Co. It plans to save money by growing its own silicon
epitaxial layer, and it is now building a factory to handle
4-inch sapphire wafers when they become available.
Future SOS chips may include peripheral circuits for the
88000 like a floating-point math unit or a signal proces-
sor. If the 4-K RAM makes it, Toshiba will build high-
speed 16-K static RAMs on sapphire, and it may even add
an extra power-supply pin for voltage-level shifting to

4. Design by computer. This 32-bit microprocessor from NTT's
Masashino lab is a testament to its computer-aided design savvy.
Over 12,000 three-input Schottky TTL logic gates were automatically
positioned and interconnected in a matter of one month.
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make them compatible with ECL.

As with sos, Toshiba is also taking integrated injec-
tion logic to new heights in the face of many chip makers
that have lost interest in that bipolar circuit technology.
For the highest performance, however, Toshiba turns to
ECL and builds it with advanced NSA, which stands for
nitride-self-alignment. Most of Toshiba’s bipolar work is
for consumer applications such as television prescalers
and audio and video analog-to-digital converters. To save
dic area, most of Toshiba’s bipolar chips use double-level
aluminum metalization. According to Ma<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>