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10. Circuit Testing Update/No. 10 in a series from Hewlett-Packard.

CIRCUIT BOARD TESTING: SHOULD IT BEGIN IN PRODUCTION

OR IN THE LAB?

Some successful companies charge
production with the responsibility for
developing test procedures. Others give
the job to the design lab. And with
many it's a shared responsibility .

However, if these methods were
decided by the standards of yesterday’s
technology, you may increase today’s
productivity with a different approach.
Consider these points:

Testing options begin in the lab.
With today’s product designs using
microprocessors, memory and other
LSI circuits, the question “How to
test?” will arise long before a design is
released to production. When asked in
the hardware/software definition phase,
electronic manufacturers can opt for
one of three approaches: 1) Not to
design for testability, thus leaving test
development responsibility to produc-
tion. 2) Design for go/no-go self test,
covering a “critical” subset of board
functions, and leaving fault isolation to
skilled technicians in production as well
as the field. 3) Design for thorough self
test, including diagnostics, which
facilitate fault isolation, thus providing a
total test solution for R&D, production
and field service

Can you afford to design

for testability?

Let’s take a look at the trade-offs.
Option 1 appears to offer the shortest
design cycle. However, the designer

Designing for Testability

Circle 900 on reader service card

will probably take longer than planned
in design turn-on. And design follow-
up with production often takes more
effort than expected. Longer produc-
tion test development time is also likely
to delay shipments.

Designing in a go/no-go self test
(option 2) solves some of the pro-
blems associated with option 1. How-
ever, a limited self test may still lead to
failures at system turn-on. And
without fault isolation, expensive
technician time will be needed in pro-
duction and field service.

At first glance, option 3 may seem
to require too much of the designer’s
time. However, the payback can be
significant in reduced debugging time
and enhanced test effectiveness. After
all, the designer best understands the
product structure and critical aspects of
its operation. And the designer has the
tools and the opportunity to implement
design features often required for high
fault-coverage testing of complex
LSI circuitry.

A decision that impacts

production most.

Whatever the decision, production will
feel its effect most. A balance must be
found between design time and a viable
board test solution. HP provides that
balance with the 3060A Board Test
Systemn. Equipped with the High Speed
Digital Functional Test Option
(HSDFT), it delivers the flexibility to
solve your uP and LS| board testing
problems whether you design for test-
ability or not

For example, the 3060A can
activate uP-based,
designed-in stimulus

firmware and measure the dynamic
board response using Signature
Analysis. If self-stimulus isn’t available
you can use the HSDFT programmable
stimulus capability (Figure 1).
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Figure 1 — The 3060A can actii ident test sti
ft or provide that stimulus from its own RAM.

Test stimulus software developed for
design turn-on can even be leveraged
for production test by downloading
from your design system (such as the
HP 64000) into 3060A stimulus RAM.
Or, alternatively, HP’s 3060A Digital
Functional Test software provides easy-
to-use stimulus and measurement
programming procedures.

For fault isolation, the 3060A
HSDFT software provides automatic
backtracking via in-circuit visibility on
the basis of a topological description of
the board. And, these procedures can
be used as the basis for effective field
service repair using HP Signature
Analysis instrumentation (HP's 5005A).

The bottom line? Rapid software
development, thorough testing, high
throughput and efficient field trouble-
shooting — the complete solution.
That’s worth investigating.

For more information.

Let HP help you optimize your invest-
ment in design, test and service. 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
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Sample HP's New Crop

of Bright ldea

HP now gives you the green light for any To see for yourself just how bright a
application. Our new high performance green light can be, send the coupon in for a
green indicators are two to three times free sample.
brighter than existing green lamps, with For pricing and delivery information,
excellent uniformity, consistent unit-to- call your nearby authorized
unit color, and extremely low light Hewlett-Packard components distributor.
output degradation. In the U.S., call Hall-Mark, Hamilton/
HP green lamps are available in four Avnet, Pioneer Standard, Schweber,
distinct packages. T-134’s come in both and the Wyle Distribution Group.
diffused and non-diffused, high and low In Canada, contact Hamilton/Avnet
profile packages. T-1 and rectangular or Zentronics, Ltd.

lamps have wide angle diffused packages.

K/2) oncknno

O 1'd like to sample your new crop of bright
id
ideas.
| Please send me a free HP green indicator.
|
Name —
I i
| Company
| Address
|
| City
| Siate — Zip

| In the U.S., mail coupon to:
Hewlett-Packard Company

| 640 Page Mill Road

0 Palo Alto, CA 94304

In Europe:
Hewlett-Packard, Nederland BV
Central Mailing Department
| P.O. Box 529
1180 AM Amstelveen
The Netherlands

Electronics/January 13, 1982 Circle 1 onreader service card

SURPRISE!



Now. High performance
universal counters
fully programmable and
affordable.

-
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COMPUTERS & PERIPHERALS

Minicomputer blasts through 4 million Instructions a second, 155

COMMUNICATIONS & MICROWAVE

Microwave links lend flexibility to local networks, 164

COMPONENTS

Compressing display addressing with three-state logic, 169

DESIGNER’S CASEBOOK: 160
ENGINEER'S NOTEBOOK: 175

Electronics Review

COMMUNICATIONS: Two-step technique reduces error
rate by orders of magnitude, 39

PRODUCTION: Spinning etchant polishes flat, fast, 40

SOFTWARE: Unix implemented for 68000 systems, 41

Operating systems shape up for the 16-bit world, 41

SUPERCONDUCTORS: Josephson-junction devices
adopt new materials, 42

PRODUCTION: Automation enhances pull testers, 44

MEDICAL: Eye communicator helps severely
handicapped to ‘speak,’ 44

NEWS BRIEFS: 46

BUSINESS: Rockwell tries for commercial markets, 48

COMMUNICATIONS: AT&T eyes out-of-court deal in
antitrust suit, 58

Electronics International

SWEDEN: Huge alumina substrates shrink avionics
computer's size, 81

DENMARK: Densely packed C-MOS chip promises easily
wired telemetry nets, 82

JAPAN: Japanese-language word processor uses
simplified pen-touch input, 84

SWITZERLAND: Digital phone sends words, pictures, 86

Probing the News

COMMUNICATIONS: Battle builds in cellular mobile-
phone market, 97

DISTRIBUTION: Distributors see 1982 as watershed, 101

COMMERCIAL ELECTRONICS: Gambling pays oft for
game makers, 104

BUSINESS: Tax act gives break to R&D investment, 110
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Highlights

Cover: World markets to push past starting weaknesses, 121

The bright spots in generally dismal national economies last year were the
electronics industries, and 1982 looks as if it will be a reprise. Electronics’
annual market survey, based on input from manufacturers around the world,
does point to a stronger second half. Nowhere will this be more true than in
the U.S. (p. 122), where the current recession is expected to dissipate
around summertime. The outlook in Europe (p.137) is less promising,
although electronics firms are healthier than other industries. A steady, if
unspectacular, 4% overall real growth rate in Japan (p. 145) will be outpaced
comfortably by that country’s electronics industries.
The cover photograph is by Don Carroll.

Cellular mobile radio is still in neutral, 97

A morass of administrative appeals and court challenges may bog down the
Federal Communications Commission’s decision to split the mobile tele-
phone market equally between the traditional telephone companies and other
companies. The market is expected to flourish once the new cellular radio
systems are introduced. The FCC has approved them as part of its effort to
expand the present car-telephone service.

Minicomputer runs at 4-MIPS clip, 155

Combining proven emitter-coupled-logic technology with a pride of main-
frame techniques, a 32-bit superminicomputer can execute up to 4 million
instructions a second. A highly parallel pipeline architecture features a cache
memory, 64- and even some 128-bit-wide buses, and separate instruction-
fetching and -execution units.

Local nets take to the air with microwave links, 164

A family of compact 23-gigahertz microwave links transmits signals in local
networks and closed-circuit TV systems, serving in applications where cable
laying would present problems. The links are free from interference because
there are no other communications channels at this frequency.

Three-state logic simplifies display addressing, 169

Utilizing the three-state address lines of standard integrated circuits pares
down the number of lines required to drive solid-state displays. Compared to
matrix addressing, 50% fewer lines can drive a light-emitting-diode display;
alternatively, the technique can yield a single-level interconnection scheme
that avoids wiring crossovers.

. « . in the next issue

Looking at local networks: part of a continuing series . . . using leadless
chip-carriers for memories . . . more on design automation: a user-friendly
work station for the era of very large-scale integration
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The plot may be complicated,

but this new
programmable
arbitrary

waveform/function
generator makes the

resolution clear

--J-o..lo..ol----I. :-I--o

Any waveform you can draw can
be entered directly in volts on the
new 5910 generator by means of a
1024 x 4000 matrix. Or instead of
manually plotting the points, set
the Autoprogrammer to rapidly
create any waveshape that can

be expressed using loops that
involve basic arithmetic
functions. Either way, your
waveforms can be reproduced
repetitively, at any amplitude,
with excellent waveform
resolution.

By adding this arbitrary
waveform capability to our
popular GPIB-compatible 5900
function generator, Krohn-Hite
offers you double function for

g

i AT

your dollar. You have at your
fingertips the versatility of a
function generator with a bank
of nine Storage Registers and

an Autoprogrammer with self-
contained memory for storing up
to 360 steps. Or you can select
ARB and produce your own
waves digitized to 12-bit
resolution.

Easy — that's what they're
saying about the 5910. Easy to
operate and easy on the budget.
For $4,500. you can have an
arbitrary waveform generator
AND a programmable function
generator in a single unit. For
more information, call Krohn-Hite
TODAY. (617) 580-1660.
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" SOFTWARE |
DEVELOPMENT
TOOLS FOR
INDUSTRY

CP/M CROSS-ASSEMBLERS

Fast, comprehensive cross-assemblers
to run under CP/M.* Extensive pseudo-
ops include full listing control, nested
conditionals, mnemonic synonyms,
and inclusion of external source files.
Generate object file, assembly listing,
and symbol table from source code for
nine popular microprocessor families.

XASMO5 ....... 6805
XASMO9...... 6809
XASM18...... 1802
XASM48 .. ... 8048/8041
XASM51...... 8051
XASM65...... 6502
XASMES ..... 6800/6801
XASMFS8 ....... F8/3870
XASM400...... COP400

Assemblers... $200.00 each
Manual only... $ 25.00

8048 DEVELOPMENT PACKAGE

Now you can use the 8048 family of
single-chip microcomputers without
buying expensive equipment. Develop
8048 software with the XASM48 cross-
assembler. Then plug our EPR-48 board
into your $-100 system to program the
8748 EPROM version.

8048 Development Package ... $574.00
EPR-48alone ................ $449.00

EPROM SIMULATOR BOARD

Debug dedicated systems quickly. Our

PSB-100 PROM Emulator is an S-100

board with up to 8K of RAM. Cable with

24-pin plug replaces 2708 or 2716

EPROM(s) in your target system for ins-

tant program testing

PSB-100 EPROM Simulator ... $445.00
wi/2K RAM

*Trademark of Digitai R

Publisher’s letter

804 SOUTH STATE ST
DOVER, DEL. 19901
302-734-0151

Visa and Mastercharge accepted. We ship 8" single-
density and Softcard+ 5.25" diskettes. Ask us
about other formats. OEM AND DEALER INQUIRES
INVITED.

+ Trademark of Microsoft

As we see it, our mandate is to
make sure our readers get the
information they need to stay afloat
in the ever-rising tide of high tech-
nology. Thus most of the package of
news stories and feature articles that
our reporters and editors put togeth-
er every fortnight deals with ad-
vances in electronics technology.

Yet these advances actually mean
little (except perhaps in ivory tow-
ers) unless they add substance to the
marketplace that will nurture them.
Our mandate, then, commits us to
keeping watch on the marketplace as
well as the sources of technology.

Coverage of the marketplace runs
from January through December,
but the most visible effort of the year
is our annual World Markets Fore-
cast (the 1982 edition starts on
p. 121). This is truly an all-hands
project for our technical department
editors and our overseas field editors.
They all get in at the beginning of
the months-long effort, starting in
late summer. Then, the product cate-
gories for the survey questionnaires
through which we gather the raw
data for our market charts are
revised, and the questionnaire mail-
ing list is updated.

During the fall, our editors inter-
sperse market-report interviews and
follow-up calls to market-data
sources with their regular reporting
and writing chores. In December,
they write their market-outlook nar-
ratives. For our 1982 report, it was
New Year's Eve when final correc-
tions went to the printer.

Before the editors can write their
market outlooks, they need the num-
bers that will appear in the charts.
The raw inputs come from close to
1,000 sources in the U.S., Japan,
and 11 countries in West Europe.
There are over 500 product catego-
ries for U. S. markets and some 175
each for Japan and Europe —all told,
then, there are 3,200 market esti-
mates in the charts. Developing
them kept managing editors Ray
Capece and Art Erikson and busi-
ness trends editor Howard Bierman
working late nights through Novem-
ber and much of December.

McGraw-Hill Publications Co.’s
Economic department, as it has for

the past several years, took on the
chore of plotting the inputs for the
U. S. section and then checking mar-
ket estimates with department edi-
tors. The painstaking task of copy-
reading the finished tables was done
mostly by assistant managing editor
Margaret Eastman.

Traditionally, we have run the
U.S. market chart as a four-page
centerpiece surrounded by the narra-
tive that explains the trends underly-
ing the market numbers. There is no
such four-page chart this year—to
make it easier to find and use infor-
mation on the categories that inter-
est our readers, we have split it up
into sections and run these alongside
the appropriate text.

For the same reasons, we have
separated the market listings for
Japan and Europe, which used to
run side by side on the same page.
The total number of figures in the
charts is nonetheless larger than
ever.

esides the 32-page section that

starts on page 121, this year we
will again publish a separate World
Markets Forecast Data Book. In
addition to a reprint of the survey in
this issue, it will carry a lot of the
background material that went into
the forecasts. For example, the 1982
book will describe the methodology
of the forecasting and show the
range of estimates for each product
category in the U. S.

There will be an analysis of the
1982 forecast backed up with an
overall outlook written by McGraw-
Hill’s economists. A major section
consists of the country-by-country
market tables from which the Eu-
ropean charts were compiled.

The 1982 World Markets Fore-
cast Data Book will be ready in late
March and will sell for $150. Orders
should include payment and be sent
to Electronics Magazine Books,
1221 Ave. of the Americas, New
York, N. Y. 10020.

24
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Safe Deposit Box.
St=nmcin

Winchester Disk

6.38 Mbyte unformatted capacity

DC-brushless spindle
motor (3600 RPM)

Main-drive electronics

20 micro-inch air filter

Motor control electronics

TI's 5%-inch Winchester Disk’s
sealed storage media can offer infor-
mation processing and data storage
security with high reliability. With its
compact, lightweight design and low
power requirements, this low-cost,
versatile storage disk can be easily
integrated into applications, includ-
ing microprocessor-based small busi-
ness systems.

TI's 5%-inch Winchester Disk
combines industry-proven Winches-
ter technology with the high-quality

performance and reliability neces-
sary for most information storage
requirements.

TI is dedicated to producing
quality, innovative products like the
5%-inch Winchester Disk. And TI's
hundreds of thousands of terminal
and peripheral products shipped
worldwide are backed by the technol-
ogy and reliability that come from 50
years of experience.

For more information on the 5%-
inch Winchester Disk, contact your

High reliability, sealed
storage media
(2 platters, 4 surfaces)

4 read/write heads

Stepper band
actuator assembly

nearest TI sales office or Authorized
Distributor. Write: Texas Instruments
Incorporated, PO. Box 202145, Dal-
las, Texas 75220, or phone:

1-800-231-4711

In Texas: 1-800-392-2860.

TEXAS INSTRUMENTS

INCORPORATED

TI invented the integrated 2
circuit, the microprocessor
and the microcomputer.

291101

In Canada, write Texas Instruments Incorporated, 41 Shelley Rd., Richmond Hill, Ontario L4C 5G4, or phone (416) 884-9181. In Europe, write Texas Instruments,
M/S 74, B.P. 5, Villeneuve-Loubet, 06270, France, or phone (93) 20 01 01. In Asia Pacific, write Texas Instruments Asia Ltd., 990 Bendeemer Rd., Singapore 1233.

Telex RS 21399, or phone 2581122,

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

Circle 7 on reader service card



Textool’s ZIP DIP" i
Socket/Receptacle Series
available “off-the-shelf” for
your DIP test applications!

Wide selection of immediately
available models gives you high
reliability and versatility at a low
cost.

Textool's complete line of ZIP DIP Ii
sockets/receptacles includes 13
different models capable of testing
most 14 to 64 lead (300 to 900 mil
row to row)DIP devices.and they are
immediately available

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

A built-in “stop” insures that the
ZIP DIP Il handle can't be easily
overstressed.Top mounted assembly
screws facilitate the replacement of
damaged or worn internal parts
Textool has strengthened both
hardware and plastic for increased

reliability. Screw

mounting of the
> socket to the
ZIPDIP I
receptacle makes

possible an even more
positive locking system

The ZIP DIP Il receptacle has all the
advanced features of original ZIP DIP
receptacles. yet at a lower price. It
virtually eliminates mechanical rejects,
1S a disposable plug-in unit requiring
no soldering. and has a typical life of
25.000-50,000 insertions. The
receptacle is ideal for high volume
hand testing and. since replacement
time i1s eliminated. a test station can
process literally millions of devices
before it must be replaced

Contact your nearest Textool
Authorized Distributor for delivery and
detailed technical information on these
and other products from Textool ...
IC, MSI, LSI, and VLSI sockets and
carriers, power semiconductor sockets,
and custom versions.

Textool Authorized Distributors

Alliance Electronics
11030 Cochiti S.E
Albuguerque. NM 87123
505/292-3360

EL/Mech Inc

P.O. Box 48484

Niles. IL 60648
312/647-7788

Mulvin and Company
2414 Foothill Boulevard
La Crescenta, CA91214
213/245-1081

Prime Distributing Co
P.O. Box 946

Allen. TX 75002
214/231-0170

Production Automation Corp
9812 East 87th Street
Kansas City. MO 64138
816/737-3030
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Readers’ comments

Supply-side job markets?

To the Editor: Ray Connolly’s “EE
shortage divides industry, IEEE”
[Electronics, Nov. 30, 1981] is based
on two simultaneous misunderstand-
ings—that there is a shortage of
electrical engineers, and that the
Institute of Electrical and Electron-
ics Engineers and the electronics
industries disagree.

First, there is no shortage, but a
surplus, and Connolly’s own figures
prove it: annual salaries increased by
15.7% between 1978 and 1980. That
is much slower than the 23%
increase in the Consumer Price
Index for the same period. The price
of a commodity in short supply goes
up, not down. In addition, Electronic
Engineering Times reported on Dec.
7, 1981, that the total employment
of engineers in a sample has fallen
by 8% since March.

Second, the IEEE agrees with the
industries as represented by Ameri-
can Electronics Association, again
contrary to Connolly. There is no
division but a cynical conspiracy to
conjure up a fake shortage. If this
results in luring more students into
engineering schools, the initial bene-
ficiaries will be the academics, that
is, the IEEE and Nuclear Regulatory
Commission hierarchies, while the
electronics industries will benefit a
few years later from an ample supply
of hot bodies to further depress sala-
ries. The losers will of course be all
engineers.

Jorgen P. Vinding
Monte Sereno, Calif.

Corrections

In “Chip resistors gain support” (Nov.
17, p.90), Allen-Bradley Co. was
characterized as the only domestic
source of carbon-composition resistors.
However, the Stackpole Carbon Co. of
St. Marys, Pa., also produces these
components. And in a story on Interlan
Inc.'s NI2010 Ethernet interface on
page 175 of the Nov. 30 issue, the
price of the unit should be $2,625 in
quantities of 25 and the maximum
length of cable that can be used before
repeaters are required should be 500
meters.
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Interested in

higher performance

The Mark Williams Company an-
nounces COHERENTM a state of the art,
third generation operating system
COHERENT is 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 programsand utilities
tosolve 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 language
yields a high d=gree of reliability, port-
ability, and ease of modification with no
noticeable performance penalty.

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/0 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:

e 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.

e 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, apattern
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

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

s 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

software?

e XYBASIC™ a state of the art Basiccom-
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 s
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
Z8000, 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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INCREDIBLE PRICE.

A BLOCKBUSTER IN
TECHNOLOGY AND PRICE.

Designing with op amps just became
much easier. Announcing Intersil's
ICL7650. A totally new generation
of low-level differential operational
amplifiers. With specs that approach
perfection. And all for an unheard-
of $2.75!

Yes, $2.75. In 100-piece quantities.
Our intention? Quite simply to create
a new industry-standard op amp. With
the best technology and the best cost-
effectiveness. Anywhere.

THE UNIVERSAL OP AMP.
Now theres one monalithic op
amp that'’s asmart choice for virtually
any amplifier design you can think of.
The ICL7650 beats all other precision
op amps hands down, both in ac and
dc parameters. It even gives general
purpose op amps a run for their money.

Especially when you consider
that it eliminates the need for poten-
tiometers. And all the adjustments
and reliability worries that go along
with potentiometers.

The ICL7650 streamlines design
because you don't have to worry about
error parameters. It streamlines manu-
facturing because you just put it in
a system and forget it. No assembly
people tweaking potentiometers. And
no field service people recalibrating
potentiometers later. The ICL7650 con-
stantly self-corrects —so the specs don't
change with time or temperature.

INCREDIBLE SPECS:
* Input Offset Voltage: =5uV, max.
* Offset Drift w/Temperature:
0.0luv/°C
* Offset Drift w/Time:
100nV/V month
» Large Signal Voltage Gain: 130dB
* Input Bias Current: I0pA, max.
* Common Mode Rejection Ratio:
120dB
* Power Supply Rejection Ratio:
120dB
* Unity Gain Bandwidth: 2MHz
* Slew Rate: 2.5V/us

GOODBYE BIPOLAR OP AMPS.
GOODBYE BIFETS.

The ICL7650 has lower offset and
lower drift than the best of the bipolar
amps. As for BIFETs, the CMOS
ICL7650 beats their input current, and
totally outscores them on offset and
drift. Making it ideal for amplifying
very low-level signals very accurately.
With the speed to handle just about
any application.

FROM THE DATA AQUISITION
INNOVATORS.
Leading-edge op amps performance
with no compromises. At a price
guaranteed to please your boss. From
intersil — the data aquisition innovators.
The ICL7650 is a good deal, pure

and simple. To get the complete specs,
just call us. Or send in the coupon.

INTERSIL SALES OFFICES:

CALIFORNIA: Sunnyvale (408) 744-0618
» COLORADO: Aurora (303) 750-7004
* FLORIDA: Hollywood (305) 920-2442
* ILLINOIS: Hinsdale (312) 986-5303 *

MASSACHUSETTS: Lexington (617)
861-6220 « MINNESOTA: Minneapolis
(612) 925-1844 « NEW JERSEY:
Englewood Cliffs (201) 567-5585
CANADA: Brampton, Ontario

(416) 457-1014

INTERSIL

FRANCHISED DISTRIBUTORS:
Advent (IN, IA) e Alliance ® Anthem
* Arrow ® Bell Industries ® Cadence
* Cardinal * CESCO ¢ Component
Specialties * Components Plus *
Diplomat (FL, MD, NJ, UT) * Harvey
(upstate NY) ¢ Kierulff « LCOMP »
Newark ¢ Parrott ® RA.E. Ind. Elect.
Ltd. « RESCO/Raleigh ® Schweber ¢
Summit ® Western Microtechnology
* Wyle * Zentronics

INMMERS L

ANALOG PRODUCTS —
DATA AQUISITION
| 10710 N. Tantau Avenue
Cupertino, CA 95014
Tel: (408) 996-5000, TWX: 910-338-017|

Dear Intersil:

The ICL7650 sounds like one incredible
op amp! Please send me all the product
data, fast.

Also, please send me a Henrik lbsen
poster from your "famous quotations”
ad series

Name______ S

Company S

Address______ — S
City/State/Zip——

Phone_ - - -
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Editorial o

The social responsibility of technologists

ndustry pundits tell us that the future for
Ielectronic technology in the office and the
plant is bright. In fact, some say that it will be
the foundation of what is being called the
reindustrialization of America, as well as the
key to successful competition with countries
like Japan.

But automation on such a broad front has
social implications—some advance planning is
needed. As at no other period in the modern
industrial age, the effects of the coming
changes will be felt by almost everyone direct-
ly —some new jobs will be created but many
traditional ones will be erased. For example:
® Manufacturers, especially auto makers, are
expected to retool with robotic systems. The
auto industry alone expects that about 20% of
jobs done by humans will be eliminated. This
might be a conservative figure; the Japanese
have found that two or three robots can do the
work of 50 persons.
® Women and the young continue to enter the
workforce, even as the job market barely keeps
pace. An automated industrial base will create
even fewer new jobs than there are now.
® [n the office, word processing is said to
increase productivity by 30% to 60%, spelling
the end of the typing pool as it is now known.
Word processors based on speech recognition
will exacerbate the situation.

Thus, in a society already suffering from
lack of opportunity for many, there will be
fewer entry-level jobs on the one hand and an
ever-expanding pool of unemployed experi-
enced workers on the other.

The standard reply to such gloomy predic-
tions—which have recurred every time tech-
nology threatens severe displacement (autos
versus buggy whips, for example) is that new
applications will bring entire new industries,
and with it better, more interesting jobs. The
problem with that this time around is that the
new jobs will probably require higher skills

12

and training than the average assembly-line
worker now possesses. Even if the new oppor-
tunities do develop, what happens to the dis-
placed in the meantime?

Obviously, a good deal of discussion and
planning is required to reduce the problems
that will inevitably develop as technology con-
tinues its inexorable march. More than any
other, the electronics industries can contribute
greatly to solving them.

First, technology itself can help. Comput-
ers, the video disk, and television have already
proved to be powerful educational tools.
Through appropriate hardware and software,
we can start overhauling our primary and
secondary schools to start preparing our
youngsters for the automated and computer-
oriented society they will face.

hese same tools can be used to bring

unions and management together by help-
ing both to inform and enlighten their people
on the need to refocus their priorities—the
unions shifting from pay benefits to job reten-
tion, productivity, and retraining, while man-
agement obtains a greater understanding of
the effects of these changes on workers and
society. Furthermore, unions, management,
and educators must cooperate to help school
the undereducated for the increasingly techni-
cal sorts of jobs to come.

Government must play a part, too. This is a
national problem, one that could lead to dan-
gerous social unrest unless headed off by seri-
ous planning and goal setting.

We do not countenance for a moment the
Luddite philosophy of halting progress in tech-
nology because it is harmful. The solution to
many of the world’s problems requires more
technology, not less. But the benefits that a
technological world offers can come at a very
high price unless attention is paid to the issues
raised along the road to progress.
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Take your pick from this CHE

X Crop

g offineproducts:

PRECISION SWITCHES

Whatever you make . . . you can make it better with a
Cherry switch. Cherry snap-action switches are designed
with a unique coil spring mechanism for longer mechani-
cal life. Vast choice of sizes, operating forces, mount-
ings, termination and actuators with electrical ratings
from 1 through 25 amps. Gold crosspoint contact
switches for low energy circuits, too.

Phone: 312/689-7700

SELECTOR SWITCHES

When you need a switch to count . .. count on Cherry.
For thumbwheel, leverwheel and pushwheel switches in
a full range of alphanumeric readouts and output codes.
Full range of sizes, too. And, for matrix selector switches
with up to 2784 crosspoints . . . standard and stocked.

Phone: 312/689-7701

LTI
(NN

l

KEYBOARDS & KEYBOARD SWITCHES

Solid state or hard contact? Cherry provides a broad
range of custom designed keyboards in your choice of
either technology. Plus, numerous standard keyboards
available off-the-shelf . . . including the versatile, modi-
fiable 67-key PRO. Many keycap colors, shapes, sizes
and legends to choose from. Keyboard switches, too.

Phone: 312/689-7612

INTEGRATED CIRCUITS

Need a custom bipolar IC? Take your pick of linear or
12L digital . . . or a combination of both on the same
chip. Cherry designed tooling or your own. Semi-custom
and standard ICs, too.

Phone: 401/885-3600

DISPLAY PRODUCTS

Cherry gas discharge display technology offers you
choices of 7 segment numeric or 14 segment alphanu-
meric displays — and complete display systems includ-
ing all drive electronics completely packaged, ready to
plug in. .. and use!

Phone: 312/689-7731

Call Cherry...or your Cherry Distributor

CHERRY ELECTRICAL PRODUCTS CORP.
3608 Sunset Avenue, Waukegan, IL 60085 » TWX 910/235-1572

Worldwide atfilistes and phone numbers: Cherry Semiconductor Corp., East Greenwich, Ri, U.S.A., 401-885-3600  Cherry Mikroschalter GmbH, Auerbach, Germany, 09 643 181 » Cherry Electrical
Products Ltd., Harpenden (Herts) England, (058271 63100 » Cherco Brasil Industria E. Comercio Ltda., Sao Paulo, Brazil, 55 {011) 246-4343 « Hirose Cherry Precision Co., Ltd., Kawasaki, Japan, 044 933 3511
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Hybrids

Aerospace

People

Image conferencing turns on
Hudson of Northern Telecom

If a picture is worth a thousand
words, then image conferencing
should be worth even more to tomor-
row’s top executives. A key develop-
ment in its eventual evolution will
take place early this year when
Northern Telecom
Inc. places its long-
awaited Display-
phone on the mar-
ket, says Desmond
F. Hudson, group
vice president of
business communi-
cations systems in
Richardson, Texas.

After test-mar-
keting the unit for
almost a year,
Northern Telecom
is scheduled to for-
mally introduce the
Displayphone this
quarter at a price of

on if it’s needed.” Displayphone
options for larger screens and key-
boards, as well as printers, are
expected to appear on the market in
the next several years.

Eventually, a new breed of display
stations will also be needed for secre-
taries and other office professionals,
suggests Hudson, who was named to
his present post in August 1980. The
Displayphone, he
says, is seen as part
of “a process that’s
adding a lot of
horsepower and
bandwidth to the
desk.”

With the set,
voice and text in-
formation are link-
ed and the next log-
ical step is image
capabilities — peo-
ple seeing and talk-
ing over communi-
cation networks.
Hudson calls it
“image-conferenc-

M d_l Cal tronics, Dec. 29, that desktop phone-data terminals
e 1981, p.33]. The will have to be modularized.

about $2,000 [Elec- Custom jobs. Desmond Hudsonsays  ing on a desk-to-
desk basis.” It will
begin showing up in
set marries the the office around
standard features of both telephone the end of the decade, he believes,
sets and data terminals into a single but the high cost of wideband net-
unit aimed at executives, says the works will keep its use to a minu-
45-year-old Quebec native who mum until the 1990s.

joined the firm in 1977, after work-
ing 12 years for Bell Canada.

“We went with a small built-in ) :
screen (7 inches diagonally). If you TI's Whitaker looks for

Crystalonics can deliver prototype
quantities of custom hybrid circuits
in less than 12 weeks from the time
you present your debugged design.
Our people have been designing
and building devices and circuits
exclusively for high reliability
applications for twenty years. OQur
engineers have sharpened their
skills in teamwork with designers

of aerospace, military and medical
projects, such as F15, Hawk,

Viking Mars, Intelsat and

implantable pacemakers. We can
ease you quickly and confidently

through the transition from
schematic to finished hybrid
package. Utilize the hybrid's

advantages of space, weight,
reliability and cost by calling on
our experience: (617) 491-1670.

put a big terminal in front of most
people, it can be a little threaten-
ing,” explains Hudson, who holds a
bachelor of science degree in engi-
neering physics from McGill Univer-
sity in Montreal and a B. S. degree
in mathematics and physics from
Loyola University, which has since
become part of Concordia Universi-
ty, also in Montreal.

“However, in the test marketing,
we have learned that there are other

technology mix in linears

Manufacturers of linear semicon-
ductors will adopt a cookbook
approach in the 1980s as they mix
processing technologies to link a
wide range of new devices for spe-
cific market applications. That is the
forecast of Delbert A. Whitaker,
recently named manager of Texas
Instruments Inc.’s four-month-old
Linear Functions division.

A" TELEDYNE applications, when—let’s say a fi- For instance, in the 1960s linear
CRYSTALONICS nance man—might want 132 char- chip makers relied primarily on
147 Sherman Street acters on a screen,” he notes. “What bipolar processing. Then, in the mid-

14

Cambridge, MA 02140
Tel: (617) 491-1670
TWX 710-320-1196
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some were saying was that there’s
room for general products, but you
are going to have to modularize it so
a big screen or a printer can be put

1970s bipolar devices were combined
with JFETs (junction field-effect
transistors) for higher speed and
input impedance. The result was bi-
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Macro savings
on LSI-11/2 and LSI.11/23°
microcomputer products.

Why is First Computer your
best source for DEC’SLSI-11/2
and LSI-11/23 Microcomputer
Products?

First Computer is the world’s
largest specialized distributor
for LSI-11 and LSI-23
Microcomputer Products.

No—We don't sell capacitors or
resistors! wWe only sell products
manufactured by Digital EQuipment
Corporation and other leading
manufacturers which enhance the
LSI-11/2 and LSI-11/23
Microcomputer Products.

First Computer saves you
valuable time!

Because of our large inventory we
can provide you with off-the-shelf
delivery on the complete line of
Digital Equipment Corporation’s
factory fresh Microcomputer
Products. We are just a phone call
away, or if you prefer you can TWX
us your order. With pre-approved
credit we can ship anywhere in
the United States or Canada within
24 hours.

qz_.

.....

iz

First Computer saves you
valuable dollars!

Because of our volume purchasing
power we can acquire the products
at the lowest possible cost. These
savings enable us to offer the best
price available anywhere. Before
you buy, investigate our price and
save dollars.

Free technical and application
assistance.

Because we specialize in LSI-11/2 and
LSI-11/23s we can provide you with
technical assistance to help you
determine the products which best
meet your application requirements.
We utilize these products every day
in our Commercial, Laboratory, Array
Processor, and image Processing
Systems. Our application experience
can help you avoid costly mistakes.

—
Py

Full manufacturer’s warranty.

When you purchase your LSi-11/2
and LSI-11/23 products from FIRST
COMPUTER you receive the full
manufacturer'’s Return to Factory
warranty. All warranty claims will be
handled by First Computer with
courtesy & dispatch. FIRST COMPUTER
stand? behind each of the products
we sell.

We are a recognized leader in
the distribution of LSI-11/2
and LSI-11/23 products.

No wonder sO many people are
turning to FIRST COMPUTER to
provide them with their
Microcomputer requirements. You
owe it to yourself to investigate
what FIRST COMPUTER can do for
you! We stand ready to serve you.
You can bank on us.

® Registered trademark of Digital Equipment Corporation
™ Trademark First Computer Corporation

TO ORDER, CALL 312-920-1050 TODAY.

c5

© 1981 by First Computer Corporation, FCC 81-2
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ISt

computer corporation™

Headquarters: 645 Biackhawk Drive/Westmont, Illinois 60559/
Telephone 312-920-1050, TWX Number 910-651-1916
Reglonal Offices: Houston, Texas/Telephone 713-496-5050

Chicago, lllinois/Telephone 312-920-1050
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THE EMULYZER™

PROM EMULATOR/LOGIC STATE ANALYZER
IN ONE COMPACT UNIT

ideal for bit-stice designs and any high-speed microprogrammed
processor/controller based on: 2901, 2903, 29116, 2910, 8X300, 8X02, 745181,
3002, 8086, Z8000.

® 35ns PROM emulation ® Up to 16K by 128 Emulator Memory ® Emulates all
types of PROM's ® 20 MHz Logic State Analyzer ® 4K by 80 Bits Trace ® Exten-
sive Triggering Capabilities ® Muitiple Break Points B Single-Step ® Three
RS232 Ports ® Printer Port ® Tape Cassette ® Software ® Compact
® Rugged ® Portable ® Ideal for Field Service

For full story on this proven, time-saving diagnostic tool, contact:

H I LEV E Park Irvine Business Center
14661 Myford Road/Tustin, CA 92680
TECHNOLOGY, INC. (714) 731-9477
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FIBER OPTICS VOCABULARY

e The basic reference document on fiber optic and
Ut ot s lightwave communications for those who design,
B 5 L develop, operate, use, manage, or manufacture
communications or data processing equipment
and components.
e * 1400 entries, with  * inversions and
e » index of tarms cross-references
Order your copies today! L JVK Electronics Magazine Books
. :
$12.95 each, discounts of 10% on .’:‘n i 1221 Ave. of the Americas

New York. NY 10020

orders of more than 10. Tel. (212) 997-2996

People

FET. Last year, T unveiled bid-FET,
which mixed four technologies: dou-
ble-diffused MOS FET, comple-
mentary-MOS, JFET, and bipolar.
Also last year, TI received patents
for its n-FET process, which com-
bines bipolar with n-channel JFET
for single-power-supply devices.

Technology recipes of the future
will depend on what performance
characteristics are desired: a pinch
of C-MOS to cut power requirements,
a dash of JFET for speed, and so
forth. TI most recently used bid-FET,
D-MOS, and bipolar devices to fabri-
cate a three-terminal high-voltage
regulator.

The combination of processes will
continue to accelerate this decade as
lincar firms move into higher levels
of integration and smaller die sizes,
says the 38-year-old native Texan,
who received a bachelor of science
degree in clectrical engineering at
Texas A &M University in 1965.
“Applications will drive the mixing,”
Whitaker says.

As the technique permits more
functions to be placed on a chip,
lincar devices will quickly replace

L

Mix and match. Delbert Whitaker expects
Tr’s linear mix to be application-driven.

many hybrid components. However,
Whitaker cautions, “I think that
hybrids will always be one step
ahecad of linear—they are going to
always be in the next generation. But
the thing that we'll bring to the
game will be mixing technologies on
a monolithic chip, which is more
cost-efTective.”

Even lincar arrays—semicustom
devices that can be tailored to suit
specific applications—will be chal-
lenged by mixed technology trends,
says the 1l-year TI veteran, who
began his technical career at Gener-
al Electric Co. ]
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Did you know
Mepco// Electra
canreplace that
low power, ultra precision
wire wound resistor
In your circuit
for about 35% less?

Advanced technology at a
savings for you! And performance
specs worth checking. Take a look!
Our Ultra Precision Resistors have
the foliowing:

Electrical Specifications:
power ratings:

1/20w 1/10w
resistance range:

100Q to 301K
temperature coefficient: Down

to 5 PPM/°C
resistance tolerance:

+ 1% to £0.025%
insulation resistance:

> 1000 M
Johnson noise: <-35 db
voltage coefficient:

=-0.1 PPM/V
thermal Em F: <2 pV/°C

T

1/10W, +0.25%,
+5PPM/°C,
Wire Wound Resistor
$1.00

© Capyright, 1981 Mepca/Electra, Inc

Stability Specifications:
(test conditions per Mil-R-10509)
1000 hr. load

life 85°: AR + 0.01%
Moisture resistance: AR + 0.04%
Temp. Cycle

{-55°C to+165°C):AR + .005%
Low Temp.

Operation: AR £ 0.01%
Effects of Solder: AR + 0.01%
Short Time

Overload: AR + 0.01%
Dielectric

Withstanding

Volitage: AR + 0.01%
Shock & Vibration: AR + 0.01%
1 Year Shelf Life: AR < 30 PPM

And precision matched sets
are available with resistance ratio
match tolerances to 0.02% and

temperature coefficient tracking
to 2 PPM/°C. That’s maximum
performance at a minimum price!
Think Mepco/Electra for all your
ultra precision and matched set
resistor needs. Need more details?
Call our Texas facility at
(817} 325-7871 now.
Mepco/Electra: your resistor/
capacitor company with
tomorrow's technology today.

// MEPCO/ELECTRA INC.

NORTH AMERICAN PHILIPS < s |
Corporate Headquarters
Columbia Road
Morristown, New Jersey 07960
(201} 539-2000
TWX: 710/986/7437

1/10W, +0.25%,
+5PPM/°C,
Metal Film Resistor
5.65

Now you do!
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BELIEVE IT OR
AN EASIER WAY TO

These days, there are at least a dozen places where
you could buy microprocessor peripherals.

A number cruncher here, a SR controller there,
a bus clock somewhere else.

Thats great. If you feel like spending half your
time shopping around. And then trying to breathe
life into the collection of spare
parts youve picked up.

But if youd rather build a

.
N\

~
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>
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system where all the pieces work together as one
tig{\t ulnit, then you've only got one real choice.
ntel.

Because we give you more LSI peripherals to
choose from than anybody else. 56 at last count.
For 8-bit applications. 16-bit applications. Or both.
In five different product areas. Memory control. CRT
control. Slave processing. Data communications.
Bus support. And over 1982, we'll be introducing

8 new peripherals. Which is more than
the total line a lot of

-
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-

companies can
give you.
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NOL THERE'S
BUY PERIPHERALS.

Obviously, theres a much better chance you'll get
exactly what you need from us. But thats only part
of the story. Thanks to our common bus interface,
each one of our peripherals is perfectly compatible
with all the others. And with all our CPUS5. Past,
present, and future.

Design your whole package with our building
blocks, and you'll push your system integrity to
the max. While you'e cutting your development
time down to the minimum.

We can make your life a lot simpler from a strictly
business standpoint, too. By ordering all your
peripherals in one kit, you'll get all the technical

support you'll ever need. All from

1y | SHEARe -
. i | Slibs s
: R\ Ls
= |c3‘($'§ % ;

one source. In a totally coordinated package. Well
coordinate your deliveries, too. So you can count on
a nice smooth production flow.

Of course, some of you would rather look for high

rformance. And easy upgrades. Thats fine with us.

ecause those are just a few more of the things we
give you.

So no matter what you need, get in touch with
us now. We'll send you a 36-page microprocessor
peripheral guide. And show you how simple it is to
find the right peripherals.

When you know where to look.

Just ask your local distributor. Or write: Intel Corp.,
Aun: Literature Department, 3065 Bowers Avenue,
Santa Clara, CA 95051. Or call (408) 987-8080.

- “delivers
| solutions

GRAPALCS Co

Py LN

7 .. ;  (3 \

¥ Europe: Intel International. Brussels, Belgium. Japan: Intel Japan. Tokyo. United States and Canadian distributors: Alliance, Almac/ Stroumn,
iton/ Electro Sales, Harvey, Industrial Components, Pioneer. L A. Varah, Wyle Distnibution Group. Zentronics.

e« Arrow Electronics. Avnet Electronics. C

Electronics/January 13, 1982
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TEK DAS 9100

DIGITAL
ANALYSIS SYSTEM

Tektronix introduces 132
state of the art logic analyzers, in one.

A new concept in logic analysis.

Now you can have a single logic
analysis system that is both configurable
and upgradable. All with unprecedented
performance and flexibility.

It's the DAS 9100. A single mainframe
that houses up to six card modules. With
acquisition speeds up to 660 MHz, timing
resolution down to an unprecedented 1.5
ns, data widths up to 104 channels and
synchronous or asynchronous operations.

And for the first time, you can com-
bine pattern generation with data aquisi-
tion. Pattern generation provides stimulus
data widths up to 80 channels and speeds
up to 25 MHz.

Need I/0O capability? There's an op-
tion that adds RS-232, GPIB and hard copy
interface. And another for a built-in mag-
netic tape drive system.

Select your own width and speed
combination, for data acquisition.

DAS 9100 gives you four different
data acquisition modules to use as building
blocks. Each has its own data width and
maximum speed: 32 channels at 25 MHz,
8 channels at 100 MHz with glitch memory;
4 channels at 330 MHz or two channels at
660 MHz. Modules can be combinedto
give you the performance you need.

Need high speed performance? One
module can track your system clock (syn-
chronously) at speeds up to 330 MHz or
provide asynchronous sampling to 660
MHz. The eight channel module provides
both synchronous and asynchronous
sampling at 100 MHz. And the 32 channel
module can be used to arm the trigger on
those with higher acquisition rates.

To obtain the data width and speed
your application calls for, simply select the
appropriate combination of modules and
add on later as your needs change.

To back it all up, there's powerful
triggering, programmable reference mem-
ory and multiple clocks. Plus glitch trigger-
ing. with a separate glitch memory for

Copyright @ 1981, Tektronix. Inc. All rights reserved.  933-1

unambiguous glitch detection and our
unique, new “arms mode” allows timing
correlation between synchronous and
asynchronous data.

DAS 9100 integrates the power

of pattern generation with

data acquisition.

At last, you can have atool that cov-
ers your digital system debugging needs.
By combining pattern generation and data
acquisition modules, you can stimulate
your prototype while simultaneously
analyzing its operation. Allowing you to
enter a whole new dimension of design
analysis and verification.

Pattern generation capability is buiit
around a 16 channel, 25 MHz module.
Through additional expansion modules,
you can raise the total to 80 channels while
maintaining full system speed. The pattern
generator allows interaction with the proto-
type through data strobe outputs and ex-
ternal control inputs, including an interrupt
line. The generated pattern can even be
changed based on the data acquired by
the logic analyzer.

The DAS 9100 lets you start debug-

ging hardware even before your software is
available. Pattern generation makes it all
possible.

With plenty of room for mainframe
options to fit your application.

A powerful I/O option adds RS-232,
GPIB and hard copy interace for full remote
programmability. A built-in magnetic tape
drive using DC-100 cartridges is also
available, so you can save whole or partial
instrument setups for recall. Pattern gener-
ation routines and reference memory data
also can be stored.

DAS 9100 easy-to-use keyboard
and menus tie it all together.

Operation of your DAS 9100 is simple
and straightforward. Selectable menus
help you set up trigger conditions, select
data formats, and define voltage
thresholds. You can even define your own
mnemonics to fit the data under test.

How does it all go together?

In whatever combination your appli-
cation calls for, or choose one of these
pre-configured packages from Tektronix:

The DAS 9101. 16-channels of data
aquisition at 100 MHz.

The DAS 9102. 32-channels of data
aqusistion at 25 MHz plus 16-channels of
pattern generation.

The DAS 9103. 32-channels of data
aquisition at 25 MHz plus 8 more channels
at 100 MHz. And 16-channels of pattern
generation.

The DAS 9104. 80-channels of data
aquisition, with 64-channels at 25 MHz and
16-channels at 100 MHz. Plus a 16-channel
pattern generator with a built-in DC-100
magnetic tape drive.

Backed by Tektronix support.

You get a world-wide service organi-
zation, extensive documentation and ap-
plications assistance.

Contact your Tek Sales Engineer for
more information. Or call us toll-free.
1-800-547-6711, in the U.S. In Oregon,
1-800-452-6773.

For further information, contact:

U.S.A., Asia, Australia, Central & South America, Japan
Tektronix, Inc., PO. Box 4828, Portland, OR 97208, Phone.
800547-6711, 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, Barrie, Ontano
L4M 4V3, Phone: 705 737-2700
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Next time you've got
an IC salesman in your
office, ask him if he has
more than one way to

.

WE DON’T HAVE VLSI, you name it.

TO SELL YOU There are micro-
SOII‘Eeh}éOSl;ryEf: l;r;l}',b e SOMETHING JUST processors and interface
you should ¢ all AMD BECAUSE IT’S and logic and linear and
' THE ONLY THING  memories and board
WE MAKE. level components and
AMD’s got bipolar and

MOS. We've got MSI, LSI,



HE SELLING YOU THE
ANSWERTO

YOUR PROBLEM, ORHIS?

development systems. Our systems designers squeezed into MSI if
Whatever you need, think the problem VLSI suits you better.
commercial or military.  through from your side No matter what

And it all meets or of the board. Then come answer you wind up
exceeds INT*STD123. up with the exact solu-  with, you know it’s going
~The International Sandardorgualiy.  tion for your system. to solve your problem.
s or the omating empere You don’t get a lot of Not ours.
ture :01%on Mgge RAul\r/llg& R&?/Is:

your speed. You don’t get

0.2%11'(])2” ilp(")lur x)g{i_p&st[ l&l}tgface: QSr‘)éS faSt talk about MOS
w"‘“ rmemor®s  when bipolar is more

Advanced Micro Devices ¢l

901 Thompson Place, Sunnyvale, CA 94086 « (408) 732-2400 Gircle 23 on reader service card
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In my opinion

Personal computers need standards

by Fred M. Gibbons, president, Sofiware Publishing Corp., Mountain View, Calif.

Today consumers
can walk into a
stereophonic equip-
ment store knowing
that, regardless of
surface cosmetic
differences or qual-
ity of reproduction,
all systems can play
any music selected.
In most cases, too,
the purchaser can
also select any com-
_ bination of turnta-
ble, amplifier, and speakers, all from different
manufacturers, knowing they are compatible.

This ability to mix and match components
does not exist in the personal computer industry.
Almost every major personal computer manu-
facturer has its own operating systems, lan-
guages, data formats, and interface conventions.
The competitive strategy for a hardware manu-
facturer is to develop a large inventory of soft-
ware and peripherals that will run only on its
machines. But it is the consumer who is the real
loser, because hardware selection becomes lim-
ited by available software and peripherals.

When the consumer loses, the manufacturer
does too. Explosive growth of the personal com-
puter market really depends on buyers with
little interest in computers and computerese.
They want solutions to problems. The consumer
would be better served by the personal computer
industry if standards were established for
instruction sets, operating systems, data for-
mats, languages, and peripheral interfaces.

With standardization, the consumer could
walk into a retail outlet and look at demonstra-
tions of a wide range of personal computers
performing word-processing, accounting, and
entertainment functions. He could then select
the model that fitted his particular needs, with-
out the confusion and frustration that comes
from having to learn about all the variations in
software and peripherals that exist.

Some argue that standardization is a plea for
consistency in which product innovation will
degenerate to the lowest common denominator.
I question this opinion. There is tremendous
need for innovation in the field of personal
computers that would be filled even if standards

were in force. Where is the hand-held, under-
$1,000 computer that can run VisiCalc? Tech-
nology might have already provided one if the
research and development money that hardware
manufacturers have been pouring into systems
software development had been rechanneled
into low-cost hardware design.

All the more damning is that, even with the
freedom to invent their own interface hardware
and operating software, manufacturers have
developed little consumer-usable innovation.
Proof of this lies in the common complaint when
a new computer is introduced that there are no
software or peripherals for it.

The consumer also loses when software manu-
facturers spend resources on developing the
same programs for several different machines.
This redesign can take as long as the original
development and adds little. The software com-
pany ends up building several versions of the
same product, all of which sell in lower volume.
The result is higher prices for the consumer.
Alternatively, this conversion investment could
be reallocated for better documentation or the
development of a friendlier user interface.

Opponents of standards contend they will
inhibit the ability of hardware manufacturers to
create product differentiation. The answer is to
be innovative with hardware technology: build
flat-panel displays or a 3-ounce portable com-
puter or something as powerful as an 8-million-
instruction-per-second system.

IBM Corp. has shown the way by adopting
industry-standard microprocessors (the Intel
8088), operating systems (UCSD Pascal and
CP/M-86), and outside software. Despite this
use of off-the-shelf components, the company
has still earned high marks for innovation and
low price. IBM has set an example, possibly the
standard example.

I believe the responsibility of standardization
rests heavily on Apple, Radio Shack, Atari,
Mattel, Commodore, and Sinclair. As industry
leaders, they need to put aside their egos and
fear of competition and take a leadership role in
standardizing the industry for the benefit of the
consumer and themselves.

Electronics will periodically invite the expression
of outside views on this page concerning issues of
importance to the electronics industries.

Electronics/January 13, 1982



TEK S-32754<8Re™

We handle

difficult personalities.

When it comes to characteriza-
tion, many LSI/VLS! devices can be
difficult little creatures. Normal evalua-
tion procedures just won't work

Like hybrids that present many
simultaneous digital and analog opera-
tions. Or chips that require both algo-
rithmic and random patterntesting. Plus
the ability to change from one to the
other on the fly.

There's only one test system that
thrives on truly difficult personalities
The Tektronix S-3275. The more com-
plex the device, the more you ap-
preciate what the S-3275 can do.

Why? Because only the S-3275
combines all the right features into a
single, powerful package. One that
gives you the flexibility demanded by a
growing versatility in device design and
function.

A system that optimizes design
engineering productivity.

With 128 channels at 20 MHz, the
$-3275's state-of-the-art pattern pro-
cessor combines the functions of pat-
tern processing and algorithmic pattern
generation. The clock system provides
125 pS resolution on each of 16 phases
Plus the S-3275 has a waveform digi-
tizer to provide FFT and THD analysis

With the $-3275, you get more
than just sophisticated hardware. You
get TEKTEST llI™, an operating system
that allows up to four concurrent tasks.

So when you've got some difficult
LSI/VLSI devices to handle, ask us. We
know what to do with those kind of
personalities

For more information about the
§-3275, contact your Tek Sales
Engineer.

U.S.A., Asia, Australia, Central & South
Afaca, depan

PO Box 4828

Portland. OR 97208

Phone 800 547-6711

Oregon only 800 452-6773  gyrope, Africa

Telex 910-467-8708 Middle East

Cable TEKTRONIX Tektronix International Inc
Canada European Marketing Centre
Tektrorix Canada In Postbox 827

PO Box 6500 1180 AV Amstelveen

Barne, Ontano L4AM 4V3
Phone 705 737-2700

The Netherlands
Telex 18312

Tektronix

Copynght © 1981 Tektronix, Inc All nghts reserved 977
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26 Circle 26 on reader service card

Meetings

International Solid State Circuits
Conference, IEEE (L. Winner, 301
Almeria Ave., Coral Gables, Fla.
33134), Hilton Hotel, San Francis-
co, Feb. 10—-12.

2nd Conference on High-Frequency
Communications Systems and Tech-
niques, The Institution of Electrical
Engineers (Savoy Place, London,
England WC2R 0BS), Savoy Place,
London, Feb. 15-16.

9th Plating in the Electronics Indus-
try Symposium, The American Elec-
troplaters’ Society (Jack Sheehan,
1201 Louisiana Ave., Winter Park,
Fla. 32789), Sheraton-Atlanta Ho-
tel, Atlanta, Feb. 16—-17.

Aerospace Applications Conference,
IEEE (Russel Gaspari, Hughes Air-
craft Co., MS S12/V305, P. O. Box
92919, Los Angeles, Calif. 90009),
Woodbridge Conference Center,
Snowmass, Colo., Feb. 21-28.

Nepcon ’82 West, Cahners Exposi-
tion Group (222 West Adams St.,
Suite 999, Chicago, 1ll. 60606),
Anaheim Convention Center, Ana-
heim, Calif., Feb. 23-25.

Compcon Spring, IEEE (Harry Hay-
man, P. O. Box 639, Silver Spring,
Md. 20901), Jack Tar Hotel, San
Francisco, Feb. 26-28.

Robots VI Conference and Exposi-
tion, Society of Manufacturing En-
gineers (1 SME Dr., P. O. Box 930,
Dearborn, Mich. 48128), Cobo Hall,
Detroit, March 1-4.

9th Communications Satellite Sys-
tems Conference, American Institute
of Aeronautics and Astronautics
(1290 Avenue of the Americas, New
York, N.Y. 10104), Town and
Country Hotel, San Diego, Calif.,
March 7-11.

Spring Engineering Conference, So-
ciety of Cable Television Engineers
(1900 L Street, N. W., Suite 614,
Washington, D. C. 20036), Copley
Plaza Hotel, Boston, March 8-10.

Southeast Printed Circuits & Micro-

electronics Exposition, Cahners Ex-
position Group (222 West Adams
St., Suite 999, Chicago, Ill. 60606),
Sheraton Twin Towers Convention
Center, Orlando, Fla., March 9-10.

15th Annual Simulation Symposium,
IEEE (Harry Hayman, P.O. Box
639, Silver Spring, Md. 20901),
Tampa, Fla., March 17-19.

4th Annual Microelectronics Mea-
surement and Test Conference, Ben-
will Exposition Group (1050 Com-
monwealth Ave., Boston, Mass.
02215), Hyatt San Jose, San Jose,
Calif., March 23-24.

Southcon/82, IEEE (Robert Myers,
Electronic Conventions Inc., 999
North Sepulveda Blvd., El Segundo,
Calif. 90245), Expo Center, Orlan-
do, Fla., March 23-25.

Infocon 82, IEEE (Harry Hayman,
P. O. Box 639, Silver Spring, Md.
20901), Sahara Hotel, Las Vegas,
March 29-April 2.

Reliability Physics Symposium, IEEE
(Frank B. Micheletti, Rockwell In-
ternational, 3370 Miraloma Ave.,
Anaheim, Calif. 92803), Town and
Country Hotel, San Diego, March
30-April 1.

Seminars

Microwave Stripline Design, Feb.
16-17, and Modern Microwave Solid
State Devices and Sources, Feb.
18-19. Short courses sponsored by
the Department of Continuing Edu-
cation-R, Georgia Institute of Tech-
nology, Atlanta, Ga. 30332.

International Zurich Seminar on
Digital Communications, IEEE (Ms.
M. Frey, EAE Siemens-Albis AG
P. O. B. Ch-8047, Zurich, Switzer-
land), Swiss Federal Institute of
Technology, Zurich, March 9-11.

Quality Circle Conference, The Uni-
versity of the State of New York
(Study Circle Consortium, Room
234M, Education Building, Albany,
N.Y. 12234), Granit Hotel, Ker-
honkson, N. Y. March 14-16.

Electronics /January 13, 1982



NOW...
Theres A
Better 1 GHz
Cavity-Tuned
Signal
Generator.

Marconi 2017 AM/FM Signal
Generator Combines The
Purity And Low Noise
Performance Of A Cavity-
Tuned Oscillator With
Keyboard Convenience
And GPIB.

Marconi’s AM/FM Signal
Generator 2017 looks special —
anditis. It is a stable, low noise
generator offering high outputs,
up to 4V e.m.f., over the frequency
range 10kHz to 1024MHz. It has
two manual control systems,
digital via the keyboard or analog
via rotary controls. It can be
programmed via the GPIB to
extend the 2017’s range of
applications to include automatic
testing, either as part of a bench-
top system or in a full ATE
assembly.

Being microprocessor
controlled, the 2017 is simple to
operate and has a memory facility

allowing up to 10 complete
settings to be stored for later use.
Digital displays and annunciators
clearly indicate the instrument’s
settings at all times. The
microprocessor also performs
conversion of RF calibration units
and provides an incrementing
facility, allowing the carrier
frequency to be stepped up or
down in steps of any size. A key
can be pressed to indicate total
shift.

At the heart of the 2017 is a low
noise, cavity-tuned oscillator that
produces a sideband noise figure
of better than —135dBc/Hz at

20kHz offset at 470 MHz, with
complete freedom from spurious
non-harmonic signals. A series of
digital dividers and filters ensures
that the noise level is even lower
at frequencies below 256MHz.
Additionally, a slow sweep mode,
operating between any two
frequencies on a carrier frequency
range, facilitates measurements
of spurious receiver responses,
full spectral purity being retained
throughout.

To appreciate all the benefits of
this unique signal generator on
the bench or in your ATE System
call us for a demonstration.

marconi
Instruments

100 Stonehurst Court
Northvale, New Jersey 07647
Telephone: (201) 767-7250
Telex: 710-991-9752
(West): Telephone: (714) 857-2326
UK: Telephone: 0727 59292
FRANCE: Telephone: (1) 687-36-25
GERMANY: Telephone: (089) 84 50 85
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Another new standard from INMOS.

x4 /16K StaticRAM

The IMS1420: High Speed. Low Power. Available Now.

The VLSI technology leader in 16K static RAMs introduces another
industry first. Organized 4K x 4, the IMS1420 offers a chip enable
access time as fast as 45ns.

Lowers System Cost

The low entry level price of $38.00 (100's) for the IMS1420-55 makes
this new 4K x 4 a viable alternative to 4K x 1 and 1K x 4 fast static
RAMs. It matches their speed, saves board space and reduces power
consumption by at least a factor of four. Trade off your 4K designs
today and lower your system costs.

Need Higher Speed?

The companion IMS1421 delivers even more performance where
higher speed is a must. With a chip select access time as fast as 30ns,
the IMS1421 sets a new speed record for 16K memories.

Naturally, both new RAMs operate from a single + 5V (x 10%)
supply and are fully TTL compatible. They're packaged in industry
standard 20-pin, 300-mil dips and also industry standard 20-pin
chip carriers.

Application Note Tells You How
Check your current 4K static RAM designs today. Chances are
- good that one of the new INMOS 4K x 4 RAMS offers a better
system solution. Call or write for our new application note that
tells you how to make the switch - and save.

INMOS 16K STATIC RAMS
Max. Access Time Max. Power Dissipation

St:taifn:;M Organization Chip

Enable/Select Address Active Standby
IMS1420-45° 4K x 4 45ns 40ns 600mwW 165mw
iIMS1420-55 4K x 4 55ns 50ns 600mw 165mw
IMS1421-40° 4K x 4 30ns 40ns 600mw NA
IMS1421-50 4K x 4 40ns 50ns 600mw NA
IMS1400-45 16K x 1 45ns 40ns 660mwW 110mw
IMS1400-55 16K x 1 55ns 50ns 660mwW 110mwW

* Available 1Q 1982

[MMOS

P.0. Box 16000 - Colorado Springs, Colorado 80935 « (303) 630-4000 « TWX 910/920-4904 »
Burlington. Mass. (617) 273-5150 « Dayton. Ohio (513) 439-0988 « San Jose. Calif. (408)
298-1786 « Whitefriars « Lewins Mead « Bristol BSI 2NP « England « Phone Bristol 0272 290 861
« TLX: 444723.

inmos, and IMS are trademarks of INMOS.
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7/ reasons why

the K100-D

is now the world’s best-selling logic analyzer.

How the general-purpose K100-D beat out H-P to become #1.

Not so long ago, Hewlett-Packard
logic analyzers were the industry
standard. We asked digital design-
ers to compare the K100-D with
H-P's popular 1610B and 1615A
logic analyzers before making any
buying decision.

In head-to-head comparison, the
K100-D came out looking so
good, it's now the best-selling
logic analyzer in the world.

Here's why:

1. it’s easy to
systematize.

For automated troubleshooting
and production ATE, the K100-D
features a fully-programmable
GPIB interface.

To help you support a wide
variety of bus-oriented systems,
there are standard high-perform-
ance probes, specialized probing
accessories and detailed appli-
cation notes available on all the
popular microprocessor systems
currently in use.

The T412 “top hat” for the
analyzer remote diagnostic

include the GPIB Analyzer

2. It’s concise.

The K100-D monitors 16 channels
in time domain, 32 in data
domain, so you can probe
enough points to pin down prob-
lems at their source.

3. It’s fast.

A 100 MHz clock rate resolves
signals to 10 nanoseconds. The
front end is also sensitive enough
to capture glitches as narrow

as 4ns.

4. It’s deep.

1024 words deep in memory—for
faster, more accurate debugging.
The K100-D extends the length of
data you can trap from your
system at any one time.

S. It’s clear.

The K100-D has a large keyboard
and interactive video display,

a comprehensive status menu,
highly useful time domain display,
and data domain readout in user-
specifiable hexadecimal, octal,
binary or ASCII.

K100-D provides logic
capability. Other options

and RS232 Serial Data
Analyzer.

6. It has remote
diagnostics.

A new T-12 communications
interface option lets your field
troubleshooters share their
system observations with the best
engineers back at headquarters.
Remote diagnostics provide faster
debugging and save a lot of time
and travel for your most valuable
people.

7. It’'s well supported.

You get full applications support
from the experts in logic analysis.

For a free copy of our 'Logic
Analyzer Comparison Guide,’
request card for microprocessor
system application notes, and
T12 Communicator information,
just circle the appropriate reader
service numbers. Or contact
Gould, Inc., Instruments Division,
Santa Clara Operation, 4600 Old
Ironsides Drive, Santa Clara, CA
95050, phone (408) 988-6800.

Ak Electronics & Electrical Products



No other oscilloscope offers
this much in one package.

Large 16K Memory

Signal Averaging

See things you've
never seen before with a
time resolution of up to
16,000:1 and a dynamic
range of up to 32,000:1.
Zoom in on the smallest
signal detail with expan-
sion up to x256 on both
axes. By using subsec-
tions of memory, you can
display up to 32 stored
waveforms simultaneously.

4-Channel
Operation

Capture, store and
display four signals
simultaneously using two
plug-ins operating on
the same, or totally
independent, timebase
and trigger. Compare live
and stored waveforms in
real time. Even compare
interactive variables such
as voltage/current or
stress/strain using X-Y
display of either live or
stored signals.

Pre- and Post-
Trigger Delay

Look into the past or
future with a pre-trigger
delay from 500 nano-
seconds to 37 days or a
post-trigger delay up to
106 years. Avoid accidental
triggering by checking the
threshold and sensitivity
using the triggerview
mode.

Extract repetitive
signals from noise using
sweep averaging. Even
smooth those slow, noisy,
one-shot signals by
using the unique point-
averaging mode.

Data IEEE-488 and
Manipulation RS-2321/0
As with all Nicolet Integrate the 4094

scopes, manipulate stored
data using the pushbutton
functions of add, subtract
or invert. With the 4094,
continue to expand this
capability with disk-
extended functions of
multiply, integrate, smooth,
RMS and much more.

Permanent Data
Storage

Alpbanumeric
Display

Get absolute or
relative measurements
from any portion of the
waveform using the
cursor-interactive time
and voltage readout.
The numerics include
a channel identifier to
eliminate errors even on
multiple trace displays.

Store waveforms at
the touch of a button on
the optional floppy disk
or capture and store
automatically using the
autocycle feature. Get
report ready hardcopy
records using the standard
X-Y or ¥-T recorder
outputs, or obtain fully
annotated plots automatic-
ally with the optional
digital plotter.

into your digital measure-
ment system with the fully
bi-directional GP-IB and
RS-232 digital I/O option.

w-.—.—-u-uz -T. PLOTTER
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One of a Family

Nicolet is the world’s
leading manufacturer of
high resolution digital
oscilloscopes. In addition
to the 4094, Nicolet offers
the 2090 range of 2-chan-
nel digital oscilloscopes
with many advanced
features including high-
resolution, disk storage
and digital I/O.

Find out how
Nicolet can bring digital
precision to your analog
measurements. For
more information, call
608/271-3333. Or write:
Nicolet Instrument
Corporation, Oscilloscope
Division, 5225 Verona
Road, Madison, WI 53711.

In Canada:
call 416/625-8302.

NICOLET
INSTRUMENT
&= CORPORATION

OSCALLOSCOPE DIVISION

Sales and Service Offices

Worldwide
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NCR seeks chip
combining processor,
nonvolatile memory

Accessories market
opens fast for IBM
Personal Computer

Faults show up
in Japanese RAMs

Spread spectrum
attracts NASA

Codec-filter chip
going into production
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After talking with several microprocessor makers, NCR Corp., Dayton,
Ohio, is reported close to agreement with one on a joint deal aimed at
development of a microprocessor with on-chip nonvolatile memory. NCR’s
presumed contribution would be its n-channel silicon-nitride-oxide semi-
conductor (SNOS) technology introduced last year in the form of the NCR
4485, a 4-K nonvolatile random-access memory [Electronics, Sept. 22,
1981, p. 178]. With three power supplies required, the process used on the
4485 would not be ideal for integration of 5-V-only microprocessors. But
NCR is known to be developing a 5-v-only version of SNOS and plans to
introduce single-supply 1- and 2-K nonvolatile RAMs.

Starting what is sure to be a trend, Tecmar Inc. has announced more than
20 hardware add-ons for 1BM Corp.’s Personal Computer. The Cleveland,
Ohio, firm can deliver an expansion chassis, a Winchester disk drive and
controller, 256-K-byte dynamic random-access-memory boards, parallel
and serial interfaces, an IEEE-488 interface, digital-to-analog and analog-
to-digital converters with 8- to 16-bit resolution, a video-image digitizer, a
music synthesizer, prototyping boards, and other products. Tecmar vice
president David D. Wertman says that though 1BM is not publicly endors-
ing the line, “they sure aren’t unhappy about it.”

Given the much discussed Japanese reputation for quality, engineers at a
consulting firm, Integrated Circuit Engineering Corp. in Scottsdale, Ariz.,
say they were surprised to find some shortcomings in a recent evaluation of
Japanese-made 16-K random-access memories. Problems observed includ-
ed poor overlay passivation, marginal metal-step coverage, and indica-
tions of poor workmanship in chip-dicing and wire-bonding techniques. A
half dozen production samples from each of four Japanese vendors were
evaluated. While none of the faults is uncommon, an ICE official notes that
the quality of U. S.-made parts has, in the past few years, reached the
same level as that of Japanese circuits. He adds, “I can’t see a significant
difference in the quality of production-level parts.”

It has taken more than 30 years, but spread-spectrum technology may be
ready to move from the exclusive domain of military radar and counter-
measure systems. The National Aeronautics and Space Administration has
passed the word to industry that it wants to look into a spread-spectrum
system to distribute scientific data from spacecraft experiments. NASA
currently collects data by a single large antenna and distributes it by land
lines, radio links, or even mail. Delivery is characterized by inefficiencies,
delay, and many overhead bits. In the proposed solution, a direct-broadcast
code-division multiple-access system using a spread-spectrum transmitter
will deliver data directly to the user.

After a half year of turning out samples, Motorola Inc. is accelerating
production of its single-chip codec-filter, the MC14403. The part is the
latest entry in a growing field of codec-filter chips for the telecommunica-
tions switching industry. Motorola is banking on the 14403’s 16-pin
design to attract space-conscious systems manufacturers —existing ver-
sions from other firms require packages with 20 or more pins. Getting the
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circuits into a smaller package was certainly no small task; it took
Motorola circuit designers in Austin, Texas, 2' years to develop the
36,000-mil? chip. Most of the part’s nine patents pertain to pin-saving
circuitry. The low-power silicon-gate complementary-MOS device —which
has an on-board precision voltage reference—requires no external compo-
nents like capacitors or resistors.

Chip swap turns What is said to be the fastest S-100 central processing unit may also be
one of the most flexible, according to its makers, Lomas Data Products

8-bit CPU board Inc. of Westboro, Mass. Called the Lightning One, the unit can be

into a 16-bit unit upgraded in the field from 8- to 16-bit operation simply by replacing its
Intel 8088 microprocessor with an 8086. Pinout differences between the
two processors are resolved by on-board logic, making the unit an attract-
ive entry in a market now shifting from 8- to 16-bit products. The board
runs at 4, 5, 8, or 10 MHz, depending on the microprocessor used and the
speed of other devices on the bus.

Digital equalization Calling it the first high-fidelity component to use true digital signal

bows for hi fi processing, Teledyne-Acoustic Research Inc., Norwood, Mass., has
unveiled a prototype of its adaptive digital signal processor. The ADSP uses
16-bit converters and a Texas Instruments 16-bit TMS9995 microproces-
sor to evaluate and compensate for loudspeaker response and listening-
room effects. It is calibrated using a built-in white-noise source; error-
detection and -correction signals are generated simultaneously. The unit
operates in the time, rather than the frequency, domain —the first consum-
er equalizer to do so—and thus is more accurate than multiband analog
equalizers. It is also the first consumer device able to smooth both
broad-band effects and peaks or notches only a few hertz wide. The firm
hopes to begin its manufacture this year.

DEC organizes To intensify its efforts in the small-systems sector of the computer
business, Digital Equipment Corp. of Maynard, Mass., has formed a new
Small Systems Group market organization, the Small Systems Group. Andrew C. Knowles III
with Knowles as head has been named group manager and vice president. His appointment is
seen as evidence of DEC’s desire to penetrate the small-systems sector
more effectively; for the past several years, Knowles has been moved
through the company as a top-level trouble shooter. What’s more, DEC is
expected to make several major announcements in the small-systems area
in 1982, among them, its first personal computer. DEC engineers now are

working overtime, including weekends, to finish the design.

Modula-2 available Modula-2, the new language from Pascal author Niklaus Wirth [ Electron-

for Apple Ii ics, March 24, 1981, p. 39], is moving into the realm of popular computers

with the introduction of a complete Modula-2 package for the Apple II

from Volition Systems of Del Mar, Calif. The package includes a loader

and lets users create a library of up to 50 modules and compile and

execute Modula-2 programs on the Apple. The software, which requires

the UCSD P-system for operation, costs $550, with first deliveries set for
next month, the company says.
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91 YEARS IN THE CUSTOM
CIRCUIT BUSINESS AND WFERE
JUST OPENING OUR DOORS.

{3' !

In most electronics firms, there’s
an expert or maybe even a pair of
experts at the head of the company.
At LIM.B,youll find ateam of experts
heading the company. Five people
who have atotal of 91 years in
the business.

George Gray, President, with
22 years of line management in
semiconductor manufacture.
Zvi Grinfas, Sr. Vice President, a
co-founder of Synertek where he
was VP, Engineering. Philip Shiotq,
VP, Technology, with 18 years of —
process development. Graham Shenton, VE, Englneermg with 19 years in circuit
design and engineering management. Shel Schumaker, VB, Marketing and Sales,
with 17 years in marketing and sales management.

The idea was to start with a full group of professionals..not add them as time
went on. It's an idea that's already working. L M.P is deeply engaged in custom
circuit design for leading firms in the industry.

It's an idea you may be able to use the next time youre considering custom
MOS: Hire a team..rather than some talented individuals. . M.P will work with you
from the inception of a new circuit throuogh r-———""""">""">"=""""""~"=""=—=—-——-—-
. . s |
delivery of the production quantities. | ’M ’ e I T
NMOS or CMOS. You design or we : CUSTOM MOS
design. You design and we build. Or we I &
design and we build. We can offer you :
custom MOS any way you want it. Fast. :
And with 91 years of experience, :
we'll do it right. |
|
|
|
|
|
|
|
|
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THEBARGAINIS

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 few 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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Here's why were Number One.

When it comes to logic probes, more people purchase Global
Specialties! Because you can spend twice as much and not
get the speed, precision, flexibility and accuracy offered by

our four logically-priced probes—including our remarkable True multi-family
new 150 MHz ECL Probe. Not to mention the versatility performance:
reliability and durability we've become famous for. DTL'OT'E-'CEMOS-

But we don't stop there. When it comes to logic testing, Global
Specialties does the complete job. With our DP-1 auto-sensing
digital signal injector— for fast, easy stimulus-response testing,
at an economical $83.00* Plus a line of multi-channel Logic
Monitors that provide an inside picture of circuit activity at up
to 40 nodes simultaneously. And each product has an idea-
filled applications manual—as well as an unmatched line of
highly-functional accessories, 10 extend its versatility still more

With Global Specialties, there's no need to compromise on
performance. Or value. Discover for yourself why we're the
number-one logical choice!

Easy-to-use Memory
and Pulse functiony

Full readout Interchangeable thin-
indications—HI, LOW profile power cords
PULSE (instead of awkward

heavy or coiled cords)

Overload and AC-line-
protected high-
impedance input
Linear input impedance
eliminates errors due to
non-uniform loading

Unsurpassed reliability —
performance proven

All specs conservative
and guaranteed

) Half the price for equal
Complete line of (or better) performance
interchangeable
probe tips and
grounding wires,
including easy
clip, banana plug.
alligator clip
jumpers and
variety of power
cords

Circuit-powered with
reverse-voltage
protection

Standard LP-1, only $50.00", with latching memory—captures
pulses as fast as 50 nsec, to 10MHz, guaranteed

Economy LP-2, $32.00", guaranteed to 50 nsec, 1.5 MHz
High-speed LP-3 with memory, only $77.00%, guaranteed to

10 nsec (6 nsec, typical) and 50 MHz!

New ECL LP-4t, $150.007 the new industry standard—with
memory, guaranteed to 4 nsec (2 nsec, typical) at 150 MHz!
’LP—4£robe exclusively for use with ECL. For DTL, TTL or
CMOS, select LP-1, -2 or -3

Compact. high-impact.

human-engineered case L
70 Fulton Terr., New Haven, CT 06509 (203) 624-3103, TWX 710-465-1227 G OBAL Ca” tO”'free for detalls
OTHER OFFICES: San Francisco (415) 648-0611, TWX 910-372-7992 SPE cl ALTIES 1 800 2 4 3 607 7
Europe: Phone Satfron-Walden 0799-21682, TLX 817477 - = -
Canada: Len Finkler Ltd., Downsview, Ontario Du ring business hours

*Suggested U.S. resale. Prices. specifications subject to change without notice. © Copyright 1981 Globai Specialties Corporation
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Significant developments in technology and business

Two-step technique
reduces error rates
by orders of magnitude

by Harvey J. Hindin, Communications and Microwave Editor

Bell Laboratories combines
equalizer and canceler
to undo both amplitude
and phase distortion effects

A technique for reducing bit errors
on digital communications channels
has been developed that improves
the error rate by two or three orders
of magnitude. Eventually, rates for
data sent over telephone lines, for
cxample, could be as low as | bit in
every 10 million, an exceptionally
low number.

The method was developed at Bell
Laboratories by staff members Tong
Lim in Holmdel, N.J., and Allen
Gersho, now at the University of
California in Santa Barbara. It com-
bines two well-known communica-
tions techniques —adaptive equaliza-
tion and cancelation—that have sel-
dom been used together (see dia-
gram). It also improves on them.

Old problem. Amplitude and
phase distortion in a high-speed data
channel causes the smearing of digi-
tal pulses into each other so that a |
can look like a 0 and vice versa.
Known as intersymbol interference,
this phenomenon occurs in band-
limited channels, such as convention-
al twisted-pair wiring, conditioned
lines, or coaxial cable.

If phase distortion is the dominant
error-causing mechanism in the
communication link, a fractionally
spaced equalizer [Electronics, June 2,
1981, p. 44] climinates virtually all
of the intersymbol smearing without
adding significantly to the channel’s
noise level. The equalizer does its job
by continually adding or subtracting
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small phasc shifts to the received
signal so as to cancel the phase shifts
introduced by the channel itself.
These shifts vary with time and so
must the equalizer’s corrections.

Unfortunately, straightforward
amplitude cqualization, though it
removes amplitude distortion on the
channel by adding and subtracting
small voltages, generates more noisc
than can be tolerated. Designers
cope by using a technique called
decision-feedback equalization—
which offers some, but not enough,
improvement by means of feedback
loops. To do a better job, Bell pairs
the equalizer with a canceler.

In a canceler, an iteratively gener-
ated replica of what is believed to be
the undistorted signal is continuous-
ly compared with the actual dis-
torted signal. The difference be-
tween the two is constantly reduced
until an undistorted signal emerges.
To do its job, Bell’s canceler has
added an internal filter, which is in
essence matched to the impedance
characteristics of the communication
channel and maximizes the equaliz-

er-canceler signal-to-noise ratio.

The technique yields results very
close to the ideal, in the sensc it
approaches the error rate of a
matched filter receiving just one
pulse at a time. Bell’s equalizer,
which provides the input signal to
the canceler, has its taps, weighting
functions, and architecture specifi-
cally designed for reducing both
amplitude and phase distortion. Both
it and the canceler, so far only simu-
lated in a computer, were developed
through a mathematical analysis of
the behavior of adaptive equalizers
and cancelers connected in cascade.

The analysis also showed a digital
transversal filter set up as the
matched filter would perform better
than the simple delay line used in
previous canceler designs. Both al-
low individual signal components to
be delayed, weighted, and compared
with other signal components.

Lin and Gersho simulated com-
munications over three separate
channels with a data stream of 9.6
kilobits a second. Amplitude distor-
tion was varied from zero to very

l GAUSSIAN NDISE INPUT

INTERFERENCE- CHANNEL
gE;ENEATDDULATED {ADDS AMPLITUDE ADAPTIVE
AND PHASE SIGNAL (WITH EQUALIZER
DISTDRTIDN) INTERSYMBDL
INTERFERENCE)
SIGNAL
{(WITH REDUCED
SIGNAL (WITH INTERSYMBOL
MINIMAL ADAPTIVE INTERFERENCE)
INTERSYMBOL CANCELLER
INTERFERENCE)

Cascade. Technique for reducing intersymbol interference uses an adaptive equalizer to feed
an adaptive canceler. This, in turn, could provide low-error data input to a modem.
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severe, as was the phase distortion.
To simulate the conditions of practi-
cal channels, Gaussian noise was
added into the signal path.

Once the equalizer had been oper-
ational long enough for it to get a
good estimate of what the data
stream should look like without
intersymbol interference, the cancel-
er went into operation. For a case of
moderate amplitude and phase dis-
tortion, the new approach was able
to yield 2 decibels improvement in
S/N ratio over the older linear equal-
izer and 1 dB over the decision-
feedback equalizer. Every decibel
corresponds to an order of magni-
tude reduction in error rate.

For the severely distorted channel,
the results are even “more impres-
sive,” as its inventors put it. The new
approach is respectively 3 dB and 1
dB better than linear equalization
and decision feedback.

Gersho points out the new tech-
nique is clearly useful for improving
the performance of modems and oth-
er data-communications receivers.
Although Bell is keeping mum, it is
likely that the equalizer-cancelers
will be scattered about the forthcom-
ing advanced communications ser-
vice (ACS) network and could also be
used in modems manufactured by
Western Electric. Though AcCS’s
competitors will be able to develop
intersymbol interference reduction
techniques of their own, Bell could
have the jump on delivering data
with lower error rates.

Production

Spinning etchant
polishes flat, fast

Integrated circuit process engineers
have a new method to consider for
polishing the surfaces of semicon-
ductor materials. Developed at the
Massachusetts Institute of Technolo-
gy’s Lincoln Laboratory, Lexington,
Mass., it is called hydroplane polish-
ing, and by floating the semiconduc-
tors on the surface of a moving
etchant, it achieves very flat and
smooth surfaces quickly.
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Hydroplaning. In the MIT apparatus, semiconductor wafers or dice are polished rapidly by an
etchant solution as they rotate on an optical flat placed close to a spinning disk.

The new approach is important
because device yields and geometries
often are limited by the surface qual-
ity of semiconductor materials. Etch
rates will differ over a surface that
has been damaged mechanically,
cutting production yields. If a wafer
is not flat enough, optical masking
systems run into focus problems,
limiting both yield and line widths.
When an epitaxial growth phase is
involved, especially molecular beam
epitaxy, wafer-surface defects are
reflected in the epitaxial layer, again
cutting yield.

With hydroplane polishing, these
problems could be avoided, according
to MIT. In tests with materials
including gallium arsenide, indium
phosphide, and mercury cadmium
telluride, the system produced sur-
faces flat to within 0.3 micrometer —
excellent by prevailing standards—
and free of mechanical defects.

Today’s way. Some form of
mechanical polishing is almost al-
ways needed to obtain flat surfaces.
Chemical etching, also used, does
not cause defects but is very slow—
making the process a tradeoff of
throughput for yield. A hybrid tech-
nique, involving chemical and me-
chanical polishing, buffs wafers with
a pad soaked in etchant. But such
polishing still is slow, removing only
about 0.5 um of material per minute,

and if the wafer should contact the
pad, mechanical damage results.

With MIT’s system, material is
removed fast —at rates of more than
28 um per minute, according to MIT.
About 10 um/min is said to yield the
best surface quality, and slower rates
can be used for more precise control
of wafer thickness.

The technique was developed by
Lincoln lab technicians Joseph V.
Gormley and Michael J. Manfra
with staff member Arthur R. Cala-
wa. Their apparatus consists of a
round optical flat about 10 centime-
ters in diameter mounted in an
adjustable holder, as shown in the
diagram: The holder can be raised or
lowered to control its distance from a
polyurethane-covered 9-inch-diame-
ter polishing disk spinning at 1,200
rotations per minute. A continual
stream of etchant solution is fed to
the center of the polishing disk, and
it flows outward because of the
effect of centrifugal force.

Wafers are bonded to the flat
using wax and then uniformly
ground and cleaned. Placed in the
holder, the flat is lowered to within
about 125 um of the polishing disk.
The optical flat is free to rotate, and
does so at about 1,800 rpm, driven
by the coupling of the lower disk’s
motion via the etchant solution.

During polishing, the semiconduc-
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tor material hydroplanes on a film of
etchant. The solution is always
chemically active and clean, since it
is continually replenished. Moreover,
the motion of the system boosts the
polishing speed.

Nearly as important as the me-
chanical design of the system was
the makeup of the ctchant solution.
It had to be viscous enough to keep
the rotating surfaces apart, but have
only limited surface tension so as not
to pull the disks together.

The team finally settled on 0.1%
to 1.0% bromine in a solution con-
sisting of about 80% methanol and
20% ethylene glycol. Varying the
bromine content varies material re-
moval rate by from 8 to 14:1,
depending on the material that is
being polished.

Manfra believes there is commer-
cial promisec for the system, but
notes that no firm has yet asked to
license it. Mecanwhile, work procecds
at a low level, with plans made for
an automated version of the polisher
with a larger 12-in.-diameter polish-
ing wheel. -James B. Brinton

Software

Unix implemented
for 68000 systems

While the CP/M operating system
may have achieved the status of de
Jacto standard for the noncaptive 8-
bit microcomputer world, no compa-
rable system has yet conquered in
the 16-bit arena.

CP/M’s 16-bit successors, CP/M-
86 and the multitasking MP/M-86,
designed for the 8086, must be con-
sidered major contenders. But the
drastic reduction in the price of Unix
that Western Electric Co. an-
nounced for its system 3 last month
[Electronics, Dec. 15, p.42] gives
great impetus to applications of this
software.

So does the appcarance of Unix
implementations for use on the
Motorola 68000. Placed in produc-
tion last year, the 68000 is now No.
3 in sales behind the 8086 and 9900
and growing rapidly in popularity.
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Operating systems shape up for 16 bits

Unix is only one of several operating-system possibilities for 16-bit micropro-
cessors. First to be made available was CP/M-86 from Digital Research Inc.,
Monterey, Calif., a version of the 8-bit standard system, CP/M-80, but
rewritten for the 8086. The multiuser-multitasking version, MP/M-86, also
emulates many of the convenient program-development features of Unix.
Digital Research offers a network version, CP/NET, that allows separate
microsystems to share expensive peripherals as well as communicate with
each other.

Destined to be one of the more popular systems is MS-DOS, a simpler
system than those based on Unix, from Microsoft Inc., Bellevue, Wash. It is
designed for the 8086 and incorporated into IBM Corp.'s Personal Comput-
er, a machine whose sales and application programs are expected to climb
in numbers rapidly. MS-DOS offers facilities similar to CP/M with the promise
of more to be added in the future—including an integrated graphics output.
Also from Microsoft are implementations of Unix, which it calls Xenix,
designed for the LSI-11, 8086, Z8000, and 68000. The company says
MS-DOS will be compatible with these Xenix systems in the future.

Another system that is already available with several implementations, like
Unix, is the Pascal-based UCSD P system. Softech Microsystems Inc., San
Diego, offers it for three 16-bit processors—LSI-11, 9900, and 8086 —with a
version for the 68000 running in house but not yet released. It is the only one
to use an intermediate-code, or pseudo-code, P system that is then trans-
lated into the object code of the host. This intermediate-code feature
guarantees that any program written on one system can be run on any other

that uses the P system.

-R. Colin Johnson

(Sce “Operating systems shape up
for 16 bits.™)

Two Unix implementations for the
68000 arc already on the market,
and more than a half dozen others
are in development. The first imple-
mentation came from a source better
known for a different kind of pro-
gramming —Lucasfilm Co. of San
Raphael, Calif., maker of the “Star
Wars™ film series. Developer of the
computer graphics effects featured
in the films, it was the first to buy
the Stanford University nectwork
work station that is built around the
68000 [Electronics, Oct. 20, p. 46].
The firm came up with the program
out of necessity.

“We have two DEC VAX systems
running under Unix here, and we
wanted to link them to the 25 per-
sonal work stations we bought,” says
Ed Catmull, director of Lucasfilm’s
Computer Research & Development
division. He wanted a Unix-based
Xenix program from Microsoft Inc.,
but the Bellevue, Wash., software
house had the 68000 third on its list
of priorities after the 8086 and
Z38000.

Lucasfilm could not wait for what
is now the Xenix-68K program, so it

developed its own. “We then decided
to license it at $10,000 for unlimited
use and regardless of the number of
CPUs,” he says. For an original-
cquipment manufacturer, this could
represent a savings over the charge
per central processing unit of pro-
grams from other software vendors.

The first OEM vendor to use the
Lucasfilm program is Codata Sys-
tems Corp., Sunnyvale, Calif., whose
CTS-300 system [Electronics, April
21, 1981, p. 215] also uses the CPU
board from the Stanford work sta-
tion. Catmull cautions, however,
that Lucasfilm is not a full-service
vendor. “We are just interested in a
one-time sale to help defray the cost
of our R&D,” he says.

Support. For full support, OEMs
can count on Microsoft, which intro-
duced its Xenix-68K program in late
November, about four months after
Lucasfilm. “We offer one-stop shop-
ping. The price of the Bell Unix
license is included in our fee,” notes
Mark Ursino, product marketing
manager for Xenix. “For the first
CPU, our Xenix-68K plus the Bell
license would be $500, but for some-
one who commits to pay $1 million
in royalties over a three-year period
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we would charge about $190 a copy
for 2-to-16-user systems.”

Since Unix is oriented toward
Digital Equipment Corp.'s PDP-11
minicomputer, targeting it for mi-
crocomputers requires a different
philosophy, Ursino continues. “In a
minicomputer environment, CPU
power is at a premium. And because
you have large, fast peripherals, file
swapping is not a problem. With
microcomputers it's the other way
around. You have CPU power to
burn, but because you have cheaper,
slower peripherals, disk access is at a
premium.”

Ursino notes that Microsoft in-
stalled more intelligence into the
disk-buffering and disk-cache system
than exists in standard Unix. “The
standard Unix flushes the entire
buffer on a swap-out, for example,
while the Microsoft version flags
those things that should be the last
to be flushed,” he points out. This
includes file directories, which are
likely to be accessed frequently.
Microsoft has also redone the Unix
memory-management scheme so
that the processor can load nonconti-
guous areas of physical memory.

Viewing Microsoft’s implementa-
tions of Unix, Ursino points out that
the 8086 and Z8000 segment their
memory into 64-K partitions, while

“the 68000 can directly address 2

megabytes.

Unix look-alikes, originally devel-
oped to provide a cheaper alternative
to standard Unix, which now is
price-competitive, are still available
from about a half dozen companies,
including Whitesmiths Ltd., New
York, and Mark Williams Co., Chi-
cago. -Martin Marshall

Superconductors

Niobium toughens
Josephson devices

New materials may be moving
Josephson junction circuits nearer to
the real world. Developed at the
Sperry Research Center in Sudbury,
Mass., the materials promise higher
yields and more rugged, uniform
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Refractory. Sperry’s fabrication process combines a superconductor ground plane and a
lower electrode on one layer, and forms junction-defining insulators through a selective
anodizing process rather than by etching. Niobium is sturdier than usual lead alloys.

parts than before and also allow sim-
pler and faster processing.

“We're able to build logic parts in
about two weeks; the same devices
would take closer to six or eight
weeks with current fabrication
methods,” asserts Harry Kroger,
manager of high-speed logic technol-
ogy at the center.

Refractory. Kroger and fellow
researchers Don W. Jillie and Law-
rence N. Smith report that their
Josephson logic chips are the first
built entirely from refractory metals.
The superconducting metal is nio-
bium, and niobium oxide (Nb,O;s) is
used as a junction-defining insulator.

Silicon dioxide forms additional
insulating layers and silicon forms
the tunneling barriers that produce
the Josephson effect. Resistors are of
molybdenum.

The composite package appears
immune to thermal cycling, which
degrades performance in convention-
al lead-alloy-based Josephson de-
vices, says Kroger. Despite their
advantages as superconductors, lead
alloys are structurally weak and un-
able to tolerate cycling between their
supercooled operating environments
and room temperature.

“I haven’t seen one of our chips
fail, despite repeated cycling,” Krog-
er adds. “They are so rugged physi-
cally that you can knock them
around or scratch them with a knife
and still do no damage.”

Silicon analog. During fabrication,
the Sperry team employs a so-called
selective niobium anodization pro-

cess (SNAP), a rough analog of the
production of silicon-transistor isola-
tion by thermal oxidation. Using
SNAP to anodize junction-defining
insulators on the upper semiconduc-
tor electrode, as shown in the dia-
gram, eliminates several litho-
graphic steps normally required to
pattern the junction barrier.

Also borrowed from semiconduc-
tor processing is the technique of
combining multiple functions on a
single layer. “We discovered that we
didn’t need separate layers for the
ground plane and the lower super-
conductor electrode,” Kroger says.

Combining functions reduces the
number of lithography steps nor-
mally required in Josephson fabrica-
tion from between 11 and 14 to only
about 5 steps, he adds. Having fewer
steps lessens the chance of contami-
nation, so that the resulting device
should have higher yields and better
device uniformity.

Kroger reports that a series array
of 49 logic junctions demonstrated a
standard deviation in their critical-
current tolerance of only 2.5%. That,
he adds, is good enough for the junc-
tions to work together in an inte-
grated circuit.

An issue. A researcher at IBM
Corp. agrees that an attraction of
the Sperry method is that it address-
es the uniformity issue. “Many peo-
ple are looking for ways to make
fabrication a more stable process,
and this approach does look promis-
ing,” says Avi Mukherjee, a research
staff member at IBM’s Thomas J.
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AN OPEN LETTER TO: DATA GENERAL, PRIME COMPUTER AND ROLM

Are digital board testing costs
pulling the profit picture apart?

With new advances in LSI and VLSI technology, e
the challenge to speed new minicomputers to market =
is growing tougher every day. Capital and program-
ming costs of board test equipment are creating
nightmares for manufacturing engineers and managers.

To help solve these problems, we can show you how to
economically test a wide variety of digital boards and still maintain
quality at high volumes.

Achieve 38% production yields. Here’s a new, cost-effective way
to test digital boards. Use Fluke’s new 3200A Circuit Board Analyzer and the
3050A Functional Board Tester. Together, they’ll help you find, analyze, and
correct 98% of your digital board related problems.

The 3200A is a fast opens, shorts and continuity tester. It can test
65,536 points at four separate stations. With it, you can quickly isolate 50% to
70% of the problems in PCB’s.

Our 3050A is both an efficient high volume go/no-go production tester
and a high quality diagnostic tester, operating at test speeds to 5 MHz. A
reference board testing technique makes the 3050A easy to program.

System software includes a Diagnostic Management System,
Autotrack® and Automatic Fault Emulator. It also comes with an Automatic
Pattern Generator, a feature touted by systems costing five times the price.

Functional vs. In-circuit. In-circuit testers are not the total solution that
other ATE suppliers would like you to believe. With man months required to
software model new LSI and VLSI devices, your programming costs can
skyrocket. And remember, production testing doesn’t begin until the
development is completed. Fluke’s two testers will have you testing boards
sooner and with higher confidence levels. And here’s a bonus. You can buy
both systems for the price of one In-circuit tester.

Call Collect: 1-800426-0361.We'll show you how cost-effective
( ' & Fluke ATE will help you achieve 98% production
4 I yields. Ask for our publication “Why In-circuit
E) testing isn’t enough.” It can help you piece
together a better profit picture.

IN THE US. AND NON- IN EUROPE: g
EUROPEAN COUNTRIES: We Offer Solutions.
John Fluke Mfg. Co., Inc. Fluke (Holland) B.V.
PO. Box C9090, M/S250C PO. Box 5063, 5004 EB
Everett, WA 98206 Tilburg, The Netherlands
{206) 356-5400, Tlx: 152662 (013) 673973, Tix: 52237 FLUKE
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Watson Research Center in York-
town Heights, N. Y. But Mukherjee
cautions that “much work must still
be done before it’s proved that this is
the best alternative.”

“This is our first attempt at prov-
ing just the feasibility of our
methods, so we haven’t yet tried for
the smallest or fastest parts by any
means,” Kroger explains. “The logic
circuits we’ve reported have 12-
micrometer line widths, though
we've done work down to about the
3-um level. Now, we're concerned
with characterizing device perform-
ance, pushing down into the l-um
range, and fabricating Josephson
memory parts as well as logic and
discrete devices.” A Josephson
switch (called a Jaws circuit) built
with five junctions will undergo per-
formance testing in the next few
months. -Linda Lowe

Production

Automation tugs
at pull testers

Automated wire bonders are certain-
ly a boon to hybrid-circuit makers,
boosting their output enormously.
But the bonders’ very success is also
the cause for concern when the wires
must be subjected to 100% pull tests
for military certification. Pull testers
are not nearly as automated as the
bonders, thereby leading to produc-
tion bottlenecks.

Enter Kulicke & Soffa Industries
Inc., the Horsham, Pa., maker of
production equipment for the semi-
conductor industry. Working with
funds from the Naval Ocean Sys-
tems Center, San Diego, Calif., the
company took the core of one of its
automated bonders and devised a
pull tester automated to an extent
never before achieved.

The hybrid automated lead tester,
or Halt as it is more easily referred
to, performs nondestructive pull tests
on the wires of nearly any hybrid.
Unveiled after some two years of
development, it applies grams of
force to wires ranging from 0.7 to 2
mils in diameter.
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Similar. With its positioning joy sticks (foreground), viewing screen, and microscope, K&S's
Halt pull tester resembiles its microprocessor-controlled wire bonder.

K&S built it in the shell of its
microprocessor-controlled 1470 au-
tomated bonder, with a substantial
amount of memory added to handle
the new chores. Like the bonder, the
Halt can be programmed either by
entering into memory the test posi-
tions and pull forces or by manually
running through one of the hybrids
in a learning mode.

It performs 1.3 tests per second,
compared to one test in 2 to 5 s with
semiautomated units on the market,
according to Max Bycer, vice presi-
dent. These require the pull head, or
hook, to be positioned manually at
each wire; the Halt does this auto-
matically, although each hybrid
must be put in place by hand.

With the pull hook exerting pres-
sure upward, the microprocessor sys-
tem makes a resolution-of-forces cal-
culation to compute the force actual-
ly being exerted along each end of
the wire. These forces vary depend-
ing on the angle between the wire
and bonding pad. This angle varies,
in turn, as the wire is pulled taut.
The force is monitored via the mov-
able core of a linear variable differ-
ential transformer, which converts
the pull force to a voltage.

After checking a wire, the hook,
which is mounted on a movable
head, rotates to clear the wire and
lifts. It moves, lowers, and pivots to
slip under the next wire.

Kulicke & Soffa plans to intro-
duce a commercial version of the
system, which will be given to the

Navy for further tests and ultimate
use. The firm, however, is not yet
certain whether it will manufacture
the full Halt, to sell for about
$55,000, or make a cheaper, less
automated version. A product could
be introduced in 6 to 12 months.

Need. Others feel it could sell.
“We get calls for that type of prod-
uct all the time,” says John Bat-
chelder, western sales manager for
Unitek Corp.’s Equipment division
in Monrovia, Calif., which makes a
semiautomated pull tester with a
base price of $5,900.

George Kelly, sales engineer at
Orthodyne Electronics Corp., Costa
Mesa, Calif., feels the product would
succeed in commercial and military
markets. “You put out so many
parts with automatic bonders, you
can’t afford to put out bad parts,” he
notes. Orthodyne makes an automat-
ic tester mounted with a wire bond-
er. Priced at $80,000, it checks out a
limited number of wires on discrete
components. -Terry Costlow

Medical

Eye communicator
aids handicapped

Tracking eye movements electroni-
cally has been used by the military
to control a soldier’s gunfire by aim-
ing and firing weapons as he or she
stares at the target. Similar schemes
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Who'd believe that

Wire Graphics

can take you
fromhere...

tohere... |
inless than |
2 days?

Eaton's AlL Division did. Hazeltine did.
Harris PRD did. And dozens more do.

THE ‘‘UNBELIEVABLE" SYSTEM

PEN-ENTRY 4000/8000* is a unique approach to N/C tape
preparation. Utilizing interactive graphics and a light pen, wiring
connections can be programmed for such processes as Wire-Wrap®*,
Multiwire®, Stitchwire*, Quick/Connect*, etc. Using the light pen the
operator can wire and layout components on the CRT display working
directly from schematic, eliminating the need for “‘from-to" lists.
PEN-ENTRY is loaded with features that save valuable time in trouble-
shooting and testing. PEN-ENTRY's floppy disk data storage allows ready
revision of previously stored data; this means E.C.O.’s can be processed
faster and more efficiently. An in-house system offers numerous
advantages in cost and time savings in prototyping, testing & production.

“PEN-ENTRY also has application in the automated manufacture of
P.C. Board Test Head Fixtures.”

The “unbelievable” price: $25,990 for a complete system.

THE ““UNBELIEVABLE’’ SERVICE

The Wire Graphics' Customer Service Center (CSC) provides
engineering support utilizing PEN-ENTRY CAD to help you through the
headache of data preparation. In less than 2 days the CSC can detect
errors in your schematic and furnish an N/C tape for your wire
termination equipment, or provide total job service, including MIL spec.
Wire-Wrap* or Stitchwire*

Still don’t believe it's possible! Send us your next schematic and
we'll prove it. For a quotation on a PEN-ENTRY Systern or more
information on Wire Graphics' CSC CAD Services,
call Nat Stettin, V.P. Sales. (516) 293-1525.

Wire Graphics, 215 B Central Ave., Farmingdale, NY 11735. *Pen-Entry 4000/8000 Trademark of Wire Graphics
- - \Mrev-vs_lrap Trademark of Gardner-Denver, Cooper Electronics
Wire Graphics ; el e T

Quick/Connect Trademark of Robinson Nugent, Inc
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arc also used by the advertising
industry to assess. for example, what
may draw attention in an ad layout.

A next step in the application has
recently been taken at the Rehabili-
tation Institute of Pittsburgh, which
scrves children with severe spcech
impairments. There, Mark Fried-
man. the volunteer dircctor of com-
puter cnginecering, has cobbled to-
gether a system of donated parts
that helps the patients gencrate syn-
thesized specch. He calls it the Eye-
Tracker Communications System.

Picking words. The children pro-
duce speech by staring at words pre-
sented in cight liquid-crystal-display
regions sct around the perimeter of a
three-by-three-region matrix (the
center arca is not used). Initially, the
displays contain subject hcadings.
Then, as the gaze is dirccted at a
specific region, the word in the area
is stored in memory, and cight new
words or phrases are presented that
relate to what has just been selected.

Increasingly more specific choices
arc possible until a phrasc or sen-
tence is formed, such as “may | have
an apple.” An 18-clement sentence
can be put together in less than a
minute, according to Friedman,

He points out that those who are
scverely spastic or paralyzed have no
rcliable body movements under vol-
untary control other than the ecyes.
Even when body movements can be
controlled, using the cyes was found
to be faster and less fatiguing.

Eyc-movement-sensing  systems
arc in the $10,000 range, which is
prohibitively high for most hospitals.
But because he did not nced the pre-
cision previous applications required,
I'riedman put together a far simpler
scnsor that would have cost about
$1.500 if he would have had to buy
all the parts.

He uses an infrared-sensitive sur-
veillance camera made by RCA Corp.
to monitor stores and parking lots.
Or. if it is likely that young paticents
will be handling the unit, he substi-
tutes a low-voltage solid-state cam-
cra that General Electric Co. devel-
oped for robotics and industrial pro-
cess control.

Either camera maintains a sharp
image of the cye, focusing on the
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News briefs

GenRad seeks new Futuredata buyers

Rather than sell its Microprocessor Development Systems division to a group
of employees as expected [ Electronics, Dec. 29, 1981, p. 33], GenRad Inc. is
broadening its discussions to include other technology firms. A source close
to the negotiations between the Concord, Mass., firm and employees of the
one-time Futuredata says that the talks stalled when the financial community
found so-called weaknesses in the management team nominated by the
employee group. Talks with the insiders will continue, but GenRad sources
say the firm is seeking companies both here and abroad that offer a good
technology fit so as to assure continuing customer support.

Meanwhile, work at the up-for-sale division is continuing on in-circuit
emulators for Zilog's Z8001 memory-management-equipped 16-bit micro-
processor, the 28003, and the Z8, as well as Intel's 8051 and its 8086/7 and
8088/7 processor pairs. Yet GenRad, having made a firm decision to divest,
is carrying the division on its books as a discontinued operation.

Post Office starts service to make mail electronic

The U. S. Postal Service's E-COM system (for electronic computer-originated
mail) went on line Jan. 4 to assist large-volume mailers in 25 cities across the
country send their computer-generated messages at lower cost. RCA Corp.'s
Government Communications Systems division, Camden, N. J., developed
and installed E-COM under a $31.8 million contract.

E-COM transfers an electronic message to a tape or a data-storage disk
and transmits it to computers at the 25 post offices now in the system by
telephone line or telecommunications common carrier. There the message is
printed, stuffed in an envelope, and delivered locally via first-class mail within
two days, according to the Postal Service.

The Postal Service is preparing for 12 million E-COM messages this year
and 70 million annually by 1985. The Justice Department had asked a
Federal court to enjoin or delay the system, claiming the Postal Rate
Commission had not approved it.

Health agency says CAT scanners are too few, not too many

With one computer-aided tomographic system, or CAT scanner, for every
60,000 people, the National Institutes of Health, Washington, D. C., says that
there are too few of the systems, not too many, as charged by some
government and citizen groups. In a just-issued report, the NIH says that
fears of CAT scanner overuse causing an increase in medical costs were
unwarranted. Instead costs have fallen as a result of CAT use, it says.

The study also notes that while the CAT scanner market has slowed in
recent years largely as a result of restrictive *‘certificate of need'’ policies on
the part of state governments, the scanners themselves have been refined so
that a scan that eight years ago took five minutes now requires only 10
seconds. The NIH's strong stand on the usefulness of CAT systems in the
diagnosis of structural diseases such as tumor, head injuries, and brain
infections, could help liberalize state certificate-of-need requirements.

Milton Bradley loses heavily to video games
Milton Bradley Co.’s Christmas was bleak, and its New Year looks not much
brighter. Its hand-held electronic games, selling for around $40 each, lost out
last year to video games, whose greater fiexibility evidently outweighed price
tags three to four times as high. As a result, analysts think the Springfield,
Mass., firm's sales could have sunk below $400 million, whereas in, 1980 it
grossed $420 million, almost 40% of which was earned by electronic games.
The company's immediate reaction, which was announced Dec. 29, was
to sell its 266,000-square-foot Springfield assembly piant to Digital Equip-
ment Corp. for $3 million. The toymaker in addition shut down its still
unfinished 20,000-ft? facility in St. Lucia, West Indies, which was originally
meant to handle the production overflow for what at the time seemed like an
endless demand for hand-held games.
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TheAmaZ|ng
,/132-3“ ADC

Compared to ADC’s using successive approximation, Teledyne
Semiconductor’s integrating 7109 is truly amazing. Our 12-bit binary
ADC not only interfaces directly with your microprocessor or data
acquisition system but gives you a 13th sign bit free. So you'll get a
lot better resolution when converting bipolar inputs.

Speaking of inputs, the 7109 features high impedance with low
leakage current of 1 pA and high sensitivity of 100 pV/LSB. As a result,
there’s no problem of overloading by your source.

What's more, the 7109 has an auto-zero system that eliminates
zero offset adjustments and compensates automatically for drift
caused by external components. Also this dual-integrating ADC does
away with sample-and-hold amplifiers, along with their inherent
inaccuracies.

There's more to relish from the single-chip CMOS 7109. Like
internal reference, no missing codes, excellent differential non-linearity,
and lower power requirements—only 20 mW.,

On the output side, the 7109 provides byte organized 3-state
outputs for direct connection to an 8- or 16-bit bus. For simple serial
data transmission, a handshake mode allows direct connection
to industry-standard UART's.

For more amazing information about the 7109 or our other data
conversion products, contact us today. You'll be amazed.

Teledyne Semiconductor, Dept. B 1,1300 Terra Bella Avenue,
Mountain View, CA 94043; phone (415) 968-9241, ext. 241.

“wW*"TELEDYNE SEMICONDUCTOR

The Data Conversion Specialist
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. Model E18H
"~ ECL SERIES

Small Package

Frequency: Available at any fixed fre-

quency 30MHz to 100MHz
Frequency Tolerance:

+.01%, 4+0°C to 4+70°C
Output Load, F100K ECL
Symmetry, 50 +5%
Risetime, =1 ns
Fall time, ~ 1 ns
Supply Voltage, —4.5 Vdc to —5.2 Vdc
Dimensions: 0.9” (23mm) L x 0.8"

(20.3mm) W x 0.3” (8mm) H

MODEL %k
C10R5

CMOS SERIES

Any Pin Arrangement

Frequencies Available:
600 Hz to 8 MHz

Frequency Tolerance:
+.005%, 0°C to 470°C

Output: CMOS

Supply Voltage: Any fixed voltage from
+5to +15 Vdc

Dimensions: 0.2” (5.1mm) H x 0.5”
(12.7mm) W x 0.87” (22mm) L

~ @ MODEL CX30-
¥ TCXO SERIES

Frequencies Available:
100 Hz to 20 MHz
Frequency Tolerance:
CX30A—: £5x 107, 420°C to 4+40°C
CX30B—: 1 x 107, 0°C to +50°C
Frequency Adjust.: +=10 ppm min.
Output: CX30-T, LSTTL, CX30-C,CMOS
Supply Volitage: CX30-T, 5 Vdc +=10%,
CX30-C, Any fixed voltage from +5
to 415 Vdc depending on frequency
Dimensions: 1.75” (45mm) sq x 0.6”
(16mm) H Metal case with PC
mounting pins

*Accutronics Corp. oscillator line
purchased by Connor-Winfield Corp.

@) +

ACCUTRONICS

THE CONNOR-WINFIELD

CORPORATION

West Chicago, lllinois 60185, U.S.A,
TWX NO. 910-230-3231
Phone: (312) 231-5270
Cable: CONWINWCGO
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cornea’s reflection of the filament of
an ordinary incandescent lamp. Fo-
cus is maintained by an ultrasonic
ranging and focusing arrangement
as in Polaroid cameras.

Stares. Words, stored in a bubble
memory in the form of compressed
and digitized speech, are sclected
when the camera sees the patient
staring at a region for 2 to 3 seconds.
Pointers to these words arc accumu-
lated until the phrase is complete.
The words arc fed to the speech-
generating subsystem built around a
Motorola MC3418 continuous-
ly-variable-slope delta modulator-
demodulator. Compressed, rather
than synthesized, speech is used
because Friecdman finds his young
patients prefer communication that
conveys gender and age.

Two systems have been developed.
A relatively large teaching unit is
built around an Apple Il personal
computer; a smaller communicator
is controlled by a 6502-based Rock-
well AIM-65 single-board computer
with a built-in printer. Vocabulary —
some 5,000 words arranged in a hier-
archical branching scheme—is
contained in a 256-K magnetic-
bubble memory, National Semicon-
ductor’s BLC-9250.

Friedman hopes the system could
be made commercially to scll for
$2,500 to $3,000 and eventually “be
as available as motorized wheel-
chairs.” -Jesse J. Leaf

Rockwell tries for
commercial markets

After years of supplying micropro-
cessors to toy and home-computer
manufacturers and to its internal
divisions, Rockwell International
Corp.’s Elcctronic Devices division is
broadening its approach to include
commercial marketplaces. Although
its consumer sales place Rockwell
among the leaders as an 8-bit chip
supplier, its customer basc outside
that segment is minuscule.

Yet another. The move into new
markets follows yet another of Rock-
well’s frequent reorganizations, but
one that recruits outside personnel
familiar with commercial needs,
rather than merely reshuffling Rock-
well employees. “We had to recruit
people who had this background,
since our people grew up in the inter-
nal market,” says Kent W. Black,
president of commercial electronics
operations, the parent of the devices
division.

From now on Device Products, the
Anaheim, Calif., segment of the divi-
sion that makes and markets micro-
processors, “‘will handle internal
sales at arms’ length,” Black says.
“One of the mistakes of the past was
concentrating on our internal divi-

Helper. By fixing her gaze at displayed words, this handicapped child can communicate
using synthesized speech. The personal communicator unit shown is bulkier than necessary,
fabricated as it was from off-the-shelf and mostly donated parts.
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Introducing high-performance
memory support.

NATIONAL'S NEW DP8400 FAMILY PROVIDES VERSATILE SINGLE
CHIP SOLUTIONS TO ERROR CORRECTION AND DYNAMIC RAM CONTROL.
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The DP8400 Family: a breakthrough

in memory support.

A new family of upgradable single-chip
memory system support circults offer
faster memory access and a safe way to
plan for future growth.

National, the leader in advanced infer-
face circuitry, has just added another industry
first to their line.

The DP8400 Family of memory support
circuits now offers single-chip solutions for
confroller/driver and error correction designs.

The growing family currently includes
three 48-pin chips: the DP8400 Expandable
Error Checker and Corrector (E2C?), the
DP8408 DRAM confroller/driver, and the
DP8409 multimode DRAM controller/driver.

These single-chip circuits offer complete
support for memory systems now and far into
the future. Because they work with memory
devices from 16K to 256K, designers are no
longer restricted by the functional limitations
of the control and support circuitry. And the
flexibility of the E2C? allows upgradeability
when combined with future family members.

As memory systems are upgraded o
higher and higher densities, one 48-pin mem-
ory confrol socket and one 48-pin error
detection/correction socket is all that's ever
required for 16-bit systems.

Correcting errors others can't even find.
As memory chip densities increase, so do the
probabilities of soft and hard errors. Most cur-
rent error correction systems can catch and
correct single bit errors, but will crash a sys-
tem if confronted by multi-bit errors.

The DP8400 error checker/corrector is

DP8400 FAMILY’S SINGLE-CHIP CONFIGURATIONS GREATLY THE EASY-TO-USE DP8400 INTERFACES BETWEEN THE SYSTEM
SIMPLIFY MEMORY SYSTEM DESIGN PROCESSOR AND MEMORY

DATA BUS

ADDRESS BUS

2N0, 30, oneck | MEMORY
SYSTEM g DPBA00 | ooy, o ‘
1 « CORE

=

— eoummam |

DATA BUS

EASILY CONTROLLABLE WITH PALs OR DISCRETE LOGIC;
EASILY EXPANDABLE FROM 16 TO 32, 48, OR 64 DATA BITS




the only single-chip device for detecting and
correcting double-bit errors. This provides far
higher memory system infegrity than any sin-
gle-bit correction system ever could.

Using a double complement correction
routine, the DP8400 can find and correct all
single-bit errors and all double-bit errors if af
least one of the errors is hard. In the unlikely
event of two soft errors in a single memory
word, the DP8400 will set a condition flag.
Double soft error correction and triple error
flagging can be accomplished with the use of
two DP8400s and extra check bis.

In addition, the DP8400 includes system
byte pority support fo defect fransmission
errors between the system and the memory.

Expanding directly from 16 ta 64 bits.
The DP8400 can be directly expanded fo han-
die any currently used word size without the
use of external circuitry. Two DP8400s are
required for 32-bit word lengths, three for 48,
and four for 64 bits.

Unique diagnastic capabilities. The
DP8400 also includes advanced self-diag-
nostic features fo minimize memory system
downtime and enhance sysfem fest
capabilities.

Error logging applications are easily
accommodated, making for fasfer and easier
troubleshooting when problems occur. This
also aids in preventive maintenance, since
error-logging can be used fo pinpoint margi-
nal memory chips.

DP8408/09 controller-drivers combine o
2-10-1 reduction in access time with a 20-to-1
reduction in chip count.

Advanced error detection/correction
capabilities are only the beginning of the
DP8400 Family story. The DP8408 and
DP8409 DRAM controller/drivers offer singie-
chip memory control features no other circuits
can match, including functions that previously

required up to 20 ICs.

By using a single LS| controller, propoga-
tion delay skews —a major contributing factor
in access confral “overhead” fime —are cut fo
the bone.

Autarnatic access mode. To trim the
access control fime even further, the
DP8408/09 also provide an automatic
access mode that eliminates the need for
external fiming and control circuits,

As a result, the memory’s RAS fo CAS
access control time is an exceptionally fast
70ns. That's half the time required by the fas!-
est mutti-chip approach fo the problem.

When used with any DRAM (including
National’s NMC4164), the DP8408 or
DP8409 —each with capacitive drivers on
chip—make a board full of dynamic RAMs
appear static to the rest of the system.

Fexible aperating modes. Versatility of
the DP8408/09 is enhanced by severol
selectable modes of operofion.

The DP8408, which features eight multi-
plexed address bits fo support all 16K and
64K DRAMSs, has six modes:

+ Externally-controlled refresh.
« Externally-confrolled access.
« Auto access for DRAMS with fpay<<30ns.

« Faster auto access for DRAMs with fpa<20ns.  PaLisa

« External control of all RAS access.
« Sef end of count.

The DP8409 (pin-out compatible with
the DP8408) features nine multiplexed
address bits to support all known 256K
dynamic RAMs as well as all 16K and 64K
dynamic RAMSs. This controller offers a fofal
of nine selectable modes of operation. In
addition fo those listed above for the
DP8408, the DP8409 provides:

« Auto refresh (either hidden or forced).

« Fast auto burst refresh.

« Auto inifialize of all memory locations.
Already olternate-sourced* for faster access.
Besides just designing single-chip memory
suppart circuits now and for the future,
National has also made sure that the parts
wilt be quickly and easily accessed from local
distributors everywhere.

Arrongements have aiready been made for
the DP8400, DP8408, and DP8409 fo be
alfernate-sourced.

For complete information on National’s new
memory support family, check box B8 on this
issue’s National Archives coupon. a

*Alternate-sourced by Monolithic Memories, Inc.
of Monolithic Memaries, Inc.

DP8408/09 AUTO ACCESS MODES

g s §|

ONE INPUT SIGNAL INITIATES ALL TIMING AND MAKES DYNAMIC
RAMs APPEAR STATIC

MINIMUM CHIP SOLUTION FOR DRAM CONTROL AND DRIVE

CAPACITIVE DRIVE ON-CHIP (UP TO 1000pF)
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National introduces low profile *

fiber optic links.

Their new EZLINK™ system with bayonet
connectors is slim enough to fit into
standard .5" card cages.

National’s new fiber optic data link offers
high performance in a very practical package.

And features no one else can match.

o Transmission speeds up to 10 Mb/s.

® Operates over distances of 2000 meters
or more.

e A cast metal housing that ensures noise
immunity.

e 3" maximum package height (including
connector) fo fit in standard .5" board
spacing

o Transmits more than 100 W into a 400um
core with a peak emission wavelength of
820nm.

® Receiver is pin-selectable for either speed or
sensitivity. Choose 5 Mb/s at 2uW
sensitivity or .5 Mb/s at 400nW.

® Quickly aftached bayonet connector ensures
repeatable low-loss fiber optic coupling.

® Rugged 14-pin DIP package with pin-pro-

grammable transmitter and receiver operation.

o Direct interface with TTL or CMOS logic
levels.

¢ Innovative fiber-to-chip attachment makes
high volume production possible.

o Joint connector development with Amphenol
North America Division ensures a reliable
supply of cable and connectors.

Flexible design for easy application. The
new system consists of the FOT180B trans-
mitter (housing driver circuitry, light source,
and optical port), the FORT00B receiver (with
optfical port, photodiode, preamp, and com-
parator), and the optical fiber connecting
them.

As the first of National’s new family of
fiber optic products, the fransmitter and
receiver feature a new bayonet-type connector
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jointly developed by National and Amphenol
North America to complement the link’s low
profile metal package.

Connections are simple and secure. The
connector is pressed in and twisted 1o lock in
place and will withstand severe vibration.

The system is designed for application in
computer mainframes and peripherals, dis-
tributed processing, industrial control, as well
as any data fransmission system that requires
exceptional noise immunity.

TRANSMISSION DISTANCE AS A FUNCTION
OF CABLE TYPE

ATTENUATION
~15am

ALL FIBERS ARE 200..m CORE DIA.
ALL VALLES AT SMD 3.

-20m -

~25d0m

3000m

Glowing Performance. The FOT180B
transmits over 100uW into a 400um core
and over 20uW into a 200um core (or

10dBm and —17dBm, respectively) with a
rise time of under 16ns. That provides a data
transmission speed of 20Mb per second.
Peak emission wavelength is 820nm,
optimum for both plastic and glass fibers.

In high-speed mode, the receiver runs at
5Mb/s with only 2uW of power. In high-sen-
sitivity mode, it canrun at.5Mb/s with
400nW input. For ultra-low power applica-
tions, it's possible fo run at 100Kb/s with a
mere 30nW, which franslates to only

45dBm. And all at a less than 10 ° bit
error rate.

The link’s performance means data can
be transmitted over 2Km with a low cost

10dBm fiber cable with just a single 5V power
supply.

See the graph for other application
options.

High reliability, low noise. The weakest
link in optical communication has always
been the LED. The FOTI80B uses a Gallium |
Aluminium Arsenide chip doped with )
Germanium for proven outstanding
reliability.

The link's double-walled metal
housingshields the transmitter and
receiver from EMI, while helping to main-
tain a noise-free environment around the link
itself. As a result, much of the external circuifry
normally used to filter EMIcan be eliminated.

One-stop shopping. The new link is now
available from National and their distributors
for only $149.* The entire system includes the
transmitter, the receiver, 10 meters of PIFAX™
S120 cable and both connectors required for a
complete digital data link. The FOT180B trans-
mitter is priced separately at $42.90* and the
FORT00B at $53.90* in 100 piece quantities.

A wide variety of Amphenol™ connectors
is also available

Amphenol Connector Part Numbers

905-143-5001 for 125-micron fiber
905-143-5002 for 140-micron fiber
905-143-5003 for 200-micron fiber
905-143-5004 for 230-micron fiber
905-143-5005 for 400-micron fiber
905-143-5006 for 600-micron fiber
905-143-5007 for 1 mm fiber
905-144-5000 feed-through connector

227-909-2042 polishing fool
For further information, check box C1 of
this issue’s coupon. a2 |

‘US prices only

EZLINK 15 0 trademork of Nahonal Semiconductor Corporation
Amphenol 1s 0 rademark of Amphenol North Americo Division
PIFAX 15 @ rademork of DuPant Corporation




Conserving power is a

National accomplishment.

Here are four new power-saving 8048
wuPs, the lowest power, high speed
8048s yet.

In addition to their INS8048 Series of
microcomputers, which draw half of the power
of standard 8048s, National is now produc-
ing four new ultra-low power, high speed
microcomputers, expanding their broad line
of uPs.

National has always been strongly
committed to low power designs—as in their
P2CMOS™ and NSC80Q family, rapidly
becoming the low power family. But now
they‘ve gone sfill another step further and pro-
duced four new 8048 series uPs that offer the
speed of the standard 8048 at ¥3 the power.

Meet the new family. National’s new
introductions include:
® INS8048L Series—the 8048L, 8049L and

the 8050L offering the speed of the
standard 8048 Series at %3 the power.

® NS80C48 —still at the same speed, this
P2CMOS part consumes only Ya the power
of the INSB8048L (less than 1/13 the power
of the industry standard 8048).

o NS80CX48 — features the same specs and
P2CMOS process as the NSB0C48, but
includes special power-down and
timer/counter operations.

Itincorporates an “Exira Features” mode
that allows software control of its power
consumption. It's highest power consumption
is equivalent to that of the NS80C48 and
goes down from there, made possible by a
special “Features Confrol Register”

Any NSC800 peripheral will interface
easily with the NS80CX48 for more ROM,
1/0 and timer capability.

© NS87P50—"“piggy-back” profotype
XMOS™ 1P for the INSBO48L Series,
NS80C48 and other 48 Series members, at
both 6 and 11 MHz clock speeds, and
memory sizes from 1K fo 4K bytes.

In addition to being pin-compatible with
the popular NMOS 8048s, these new devices
all incorporate the same architecture.

Low power pays off. With National’s new
line of wPs, it's possible to get the pay-off
while increasing performance.

For example, systems designed with low
power circuits can be physically smaller.
Power supplies, fans and cooling systems
can be reduced or eliminated. PC boards can
be designed for more dense configurations.
And of course, low power systems are more
reliable.

STARPLEX |1™ with ISE™ for the 8048s.
STARPLEX II, National's highly interactive
development system, supports and speeds
the overall 8048 development effort.

SETTING THE PACE IN
LOW POWER MICROPROCESSORS
[ 00
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With ISE (In-System-Emulator), engi-
neers can develop, test, analyze and debug
prototype software and hardware for any
8048 uP

The National way. With their standard
8048 Series, their new ulira-low power micro-
processors, a piggy-back prototyping uP,
STARPLEX Il with ISE, and CMOS memories,
National is showing their technological exper-
tise and continuing commitment to satisfy low
power designs.

For more information on these new
power-saving uPs, check box C2 on this
Anthem’s coupon.

It could put you in a high powered posi-
tion for low powered applications. a

P2CMOS, STARPLEX 11, ISE ond XMOS are fademarks of the Nationol
Semiconducior Corporation
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The best rates in the industry for high
speed serial data communications.

Give system throughput a boost with the
industry’s first two-chip approach to
3.5MHz data rates.

One of the largest single limiting factors
to system throughput is the data wait: the time
spent on data fransmission between various
portions of the system.

The Practical Wizards have solved
this and several other problems with only
two 24-pin chips—the DP8342 transmitter/
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encoder and the DP8343
receiver/decoder.

These two digital
inferface devices allow
data bit rates (8-bit data
words) up to a wait-
reducing 3.5MHz using
bi-phase Manchester
encoding.

Lower hordware
costs. Until now, this kind
of performance has only
been achieved with 40 or
$0 SSI/MSI components.
This fact alone results in
significant savings in
terms of board space and
component costs.

But there’s more to
the cost story than just chip count. The
DP8342/43 combination allows high speed
serial data buses to be used rather than the
more expensive parallel buses.

So, by adding the appropriate opfional
line inferface circuitry, the DP8342/43 can be
used with a wide variety of media, including
coaxial, twisted pair, fiber optic, magnetic,
infrared, RF, ultrasonic, audio, and current
carrying.

Greater data integrity over longer dis-
tances. These new devices not only enhance
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DP8342/DP8343 APPLICATION VERSATILITY

data rates, they also enhance data integrity
and permit longer fransmission lines.

One reason for this is a digital phase-
locked loop in the DP8343 receiver/decoder
that automatically adjusts the receive window.
As a result, it provides excellent data recovery
over wide frequency variafions.

For complete details on these remarkable
new interface components, simply check box
B7 on this issue’s coupon.

Its the easy way fo start losing wait in all
the right places. a

Analog displays are receiving a 25%
reduction In design-in cost with the first
LED displays fo incorporate an
on-board driver IC.

Now engineers designing analog instru-
ments such as panel meters, temperature
confrol systems, thermometers and speedome-
ters can save space and increase insirument
reliability with National’s integrated borgraph
displays.

Rugged reliability, curtailed costs. Due to
their single-unit construction, the NSM3900
LEDs are considerably more reliable and resis-
tant to shock than the fraditional separate
driver/display models.

Their NSM3900 Series of bargraph dis-
plays combines a 10-element linear array
with a monolithic driver circuit on-board. As a
single, self-contained driver/display unit it
measures only 2 x .85

The advantage of single-unit construc-

National is first to put chips on display:

tion also provides significant reductions —up
to 25% —in stocking and development costs.

Further, mounting costs are reduced to a
minimum by eliminating the task of separate
driver/dispiay PC board assembly.

Practical versatility for unlimited appli-
cations. The NSM3900 Series bargraphs are
end-stackable and can be cascaded to 10
arrays (100 bargraph elements).

What's more, they're available in ali
combinations of red, yellow and green.

Versions of each color are available
for linear, logarithmic or VU meter functions.
The choice of bar or dot mode is externally
selectable by the user.

More from the Linear Leaders. n addi-
tion, National also offers 7-segment LED dis-
plays with serial data input—the NSM4000
Series—also in red, yellow and green.

All with the Linear Leaders’ drive chip
on display.

For more information on the NSM3900
Series bargraph displays, check box B4 on
this Anthem’s coupon.

Yet another first in reliability and savings
from the Practical Wizards. a



MFI10:

A filter for everything
for next to nothing.

The first monolithic, general-purpose
dual active filter using switch-capacitor
technology will revolutionize the way
engineers use filters.

A low-cost, monolithic, CMOS active filter
that can perform a wide variety of functions
and requires no external capacitors to operate
may sound like an impossible dream, but
thanks to National’s linear leadership, the new
MF10 has all those attributes and more.

It's a revolution in filters that greatly sim-
plifies the design of all filter applications. Ata
cost that most conventional filters will find
hard to match.

Clock-tuning simplifies frequency adjust-
ments. All other active filters must have their
center frequencies funed with external resis-
tors and capacitors, a lengthy and delicate
procedure which must be performed in as-
sembly and during replacement or repair.

The MF10 eliminates this headache with
a unique design concept that sets the center
frequencies of various second-order functions
directly proportional to an external clock fre-
quency within an accuracy of 0.6%.

This design minimizes frequency tuning,
since the complicated resistor/capacitor inter-
relationship is etiminated. Once the clock
frequency is set, no further tuning is needed.
Gain and filter selectivity (Q) are determined
with external resistors.

Improved frequency stability. The MF10
has unprecedented frequency stability. Since
the only necessary external components are
the clock and three fo four resistors (depend-
ing on the application), the MF10 is far less
sensitive to external component variation than

conventional filters. So the need for costly re-
tuning is all but eliminated.

The stability and repeatability of the cen-
ter filter frequency in the MF10 is directly de-
pendent on the quality of the clock. In addition,
the design allows one clock to drive an un-
limited number of cascaded MF10s.

A fitter for all applications. Most mono-
lithic filters are single purpose. The MF10 is
general purpose, capable of performing a
wide variety of functions: allpass, lowpass,
highpass, bandpass, and notch up fo 20kHz
with a Q as high as 500.

Typically, the lowpass and bandpass
outputs can sink .75mA and source 3mA.
Other functions can sink 1.5mA and source
3mA.

Built into the MF10 are two independent
filters. Both are second-order building blocks
which can perform all classical filter func-
tions. Functions up to fourth-order and filter
configurations such as Butterworth, Bessel,
Cauer, and Chebyshev can be performed
easily by cascading the two second-order
building blocks.

Low cost, immediate avallability. The
MF10 is not only a breakthrough in circuit
design, but also a breakthrough in cost. There
is simply nothing on the market today that can
match it for price and performance. The filter
is available in a 20-pin (.3" wide) plastic
package at a cost of $3.70* in quantities of
100 and up. Delivery is from stock, so waiting
time is next to nothing.

For more information on National’s filter
breakthrough, check box B9 on this issue’s
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With the MF10, only 3 or 4 resistors and a
clock are required to build filters with a
frequency response of up to 20kHz. The
characteristic frequencies shown above can

Active tilter
design made
easy.

Designing a simple bandpass filter with the
new, monolithic MF10 is far easier than the
conventional discrefe R, C design.

Compare the complicated inferreiation of
R and C values in the discrete design with the
simplicity of the calculations for @, bandpass
gain, and center frequency using one-half of
the MF10. 2

coupon. 2  be programmed by varying the clock
trequency and/or by varying an external
“US prices only resistor.
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" An ilh:lr:ninating ZﬁEsplay of quaEy
and reliability.

Three bright new products demonstrate The kind of manufacturing efficiencies insertion. The numeric display has signifi-

National's commitment to the suppliers have come to expect from National  cantly better output, due to reduced segment-

optoelectronics market. have made it possible to price the new prod-  to-segment crosstalk.
ucts substantially tower than the competitive All three new products, as well as the
National has announced three new addi-  components they replace, while improving rest of National’s opto product line, are avail-

tions fo its already broad line of opto products: their quality. able for immediate delivery.Customers seeking
their 5082-76XX Series and 5082-77 XX The units feature higher efficiency dice enlightenment can get free samples from their
Series of standard .43" seven-segment for brighter output in green, yellow, stan- regular opto rep or distributor.
numeric displays, their 5082-4X5X Series of dard red, and high-efficiency red. Rigid For details, check box CO on this issue’s
T-1% standard profile lamps, and their terminal pins on the .43" digits practically coupon. 2

5082-4X9X Series of T-1% low profile lamps. eliminate lead bending or breakage during

Test results show COPS
reliability can’t be beat.

Get the newest of National's Q & Rre- It details, for instance, operating life test
ports: Reliability of N-Channel Silicon Gate results and temperature and humidity biased
Single Chip Microcontrollers COPS400 Series.  fests. It also covers COPS temperature cycling

Each member of the COPS™ Family of and “pressure cooker,” or autoclave, results. It
single-chip microcontrollers contains ali the also includes a summary table that displays
system timing, infernal logic, ROM, RAM, and  all of the results for easy referencing.

1/0 necessary to supply dedicated control To receive a copy, just check box B6 on
functions in a wide variety of applications. the Anthem coupon below.

National’s brochure on the NMOS COPS It's free for the asking from the Practical
Family members tells the whole reliability Wizards of Silicon Valley. They're making
story, starting with the fabrication process, higher reliability an industry standard. 2
giving complete test descriptions and results. COPS s a radenark of National Sermiconductor Corporatior
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New Product Sheets Data Sheets
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Electronics review

sions’ needs. We have missed the
boat in some respects.”

Skeptics point out that Rockwell
has often before changed its thrust,
only to take yet another tack shortly
thereafter. Even internal sources
acknowledge that reputation. “Rock-
well’s been quite schizophrenic in the
past,” says an employee involved in
the latest moves.

Focus. Shipments to firms such as
Apple Computer and Atari of one
million units per quarter put Rock-
well in a four-way fight for leader-
ship in microprocessor sales with
Zilog, Commodore, and Synertek,
according to Dataquest Inc. of
Cupertino, Calif. The firm now
plans to build on that base by focus-
ing on equipment for communica-
tions and the office of the future.

Rockwell will aim at the high end
of the 8-bit market and emphasize
the ease of moving from the 8-bit
6500 to the 16-bit 68000, due to the
software and hardware compatibility
of the products, says Howard Cot-
terman, who was recruited from
Intel last year to become general
manager of Device Products.

Rockwell is gearing up with a 40%
increase in its product marketing
staff. Device Products is also dou-
bling its applications engineering
staff to help devise new markets for
the products and assist customers. In
Europe, also, the new emphasis will
rely heavily on Rockwell’s existing
6500 line and the second sourcing of
Motorola’s 16-bit 68000.

Production. “Our image is not to
be at the leading edge in architecture
or instruction sets. What we’re look-
ing at here is leadership in produc-
tion of the 6500 and 68000,” Cotter-
man notes.

To improve its chances in the new
markets, Rockwell will add 22 new
microcomputer products this year.
These will feature different capabili-
ties and memory capacities and will
target the graphics, data communi-
cations, and discrete digital display
needs of communications and office
automation markets. The firm will
also formally open a new design
center in San Diego later this month.
“They seem committed,” says Ken
McKenzie, senior analyst at Data-
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For Managers & Professionals:
FREE seminar Catalogue

Dollar-oriented,
intensive practical
programs developed
specifically for the

Send for your free copy NOW. But hurry —
supplies are hmited.
Send coupon below or call Mary Andrews at
McGraw-Hill Seminar Center, (212) 687-0243,
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| McGraw-Hill Seminar Center :-‘ ﬁ

| Room 3112. 305 Madison Ave. l‘o‘n i
New York, NY 10017 e
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Catalogue Rl

This catalogue is a complete reterence guide to
our seminar programs. It contains detailed

nstructor. and a listing of the dates and l Name — = == il
locations where each seminar will be held. Use | Company __ - —

this catalogue to select the program that will l Street
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SERIES SE3000
Lightweight,
instrumentation recorders

that both
you and your
budget can carry

These IRIG compatible ¥4 and ¥2 inch portable instrumentation
recorders are the first to offer the features and performance of
1 inch laboratory recorders that weigh and cost much more.

« 8 tachometer or tape servo controlled speeds,
from 15/32 to 60 inches/second

¢ |IRIG compatible recording up to 40 kHz FM,
300 kHz direct, and 0.5 Mbit/second HDDR

e 4,7, 8, or 14 record/reproduce channels,
plug in for any mix of FM, direct, and HDDR,
fully aligned for 8 speed operation

¢ Built-in calibration, complete electronics-to-electronics
checkout (FM and direct)

¢ Choice of interchangeable ac or dc power supplies
Call today. You'll be surprised how little a 55 Ib, 14 channel

portable instrumentation recorder can cost.
Or write for our new 4 page brochure.

EMI Technology Inc.

Instrumentation Division

6445 Powers Ferry Road Atlanta, GA 30339
Telephone (404) 952-8502 TWX: 810-766-2267
Toll Free Instrumentation Service: 800-243-2572

A Member of the THORN EMI Group

Sales Offices: International:
¢ Newport Beach, CA 92660 e« Sunnyvale, CA 94086 SE Labs (EMI) Ltd.
Telephone (714) 760-1955 Telephone (408) 732-9027 Spur Road, Feltham, Middlesex
* Reston, VA 22091 * Framingham, MA 01701 TW14 OTD, England
Telephone (703) 620-6056 Telephone (617) 875-5858 Telephone 01-890-1477
Telex: 23995
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quest. “Rockwell knows the steps to
take, but it’s very expensive and
takes a lot of training. If they take
the approach they used in high-
volume sales of the 6500, it could be
very interesting.” ~Terry Costlow

Communications

AT&T awaits
out-of-court deal

An out-of-court settlement before
the conclusion of its Federal anti-
trust trial at the end of January is
clearly the course favored now by
American Telephone & Telegraph
Co. Such a settlement is seen as far
less risky to the company than the
expected court judgment that AT&T
violated antitrust laws by using both
its technological expertise and eco-
nomic clout to unfairly prevent com-
petition and monopolize U.S. tele-
communications.

Attention. With a scttlement, how-
ever harsh, in hand, AT&T could then
turn its full attention to cajoling the
lower house of Congress to deregu-
late U.S. telecommunications in
ways that would favor the company’s
position. “I think AT&T would prefer
the congressional frying pan to the
court’s fire,” says one top member of
the Washington telecommunications
legal community.

Lobbyists and lawyers for AT&T’s
competitors agree with the view, but
want to see the scttlement terms
before going further. “If it requires
AT&T to spin off part or all of West-
ern Electric, for cxample, and
requires AT&T’s local phone compa-
nics to buy via competitive bidding,
that would suit our members fine,”
says one trade-association counsel.
“If it is weaker than that—and it
may well be—or if AT&T tries to
change that legislatively, we’ll have
to fight like hell on the Hill.” Any
settlement with the Department of
Justice still must be accepted by
Judge Harold H. Greene of the U. S.
District Court in Washington.

“AT&T is fighting hard, but also
running a bit scared,” says another
source, commenting on the settle-
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Let’s talk silicon value...
“Our New Technology

delivers the flattest wafer available
in the world’

Dr. Robert Sandfort 2 . r
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Monsanto developed the first Syton® silicon
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Put a Johanson
in your circult.

The name Johanson has become synonymous with vari-
able capacitors. For over 35 years our trimmer capacitors
have been the industry standard of excellence.

The Thin-Trim®and Seal-Trim®capacitors are an advanced
development in micro-miniaturized variable capacitors.
They feature low drift rates and high Q and are ideal for
high frequency applications. The Seal-Trim®is encapsulat-
ed in a moisture-proof housing which eliminates intrusion
of dirt, dust, solder flux and atmospheric contamination. The
two styles incorporate the Johanson square drive tuning
mechanism to assure non-slip tamper proof adjustments.

Electronic Accuracy through Mechanical Precision

(Hohansond

Manufacturing Corporation
400 Rockaway Valley Road Boonton, New Jersey 07005
201-334-2676 TWX 710-987-8367

U.S. Patent No. 3,701,932 & U.S. Patent No. 4,179,722
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Electronics review

ment negotiations disclosed on Dec.
31 by William F. Baxter, assistant
attorney general for antitrust on the
AT&T suit. He is seen as taking a
hard line in the negotiations. Divesti-
ture of some AT&T segments or, at
the least, a requirement that any
new subsidiaries hold some stock
outside AT&T so that separate finan-
cial reports would be indicated, are
reportedly among Baxter’s demands.
Separate financial reports are re-
garded as one means of preventing
AT&T’s subsidization of its subsid-
iary ventures.

The antitrust suit embraces a wide
range of charges, beyond AT&T’s
having monopolized U.S. telecom-
munications unfairly. The company
clearly is now under pressure, in the
form of:
® Judge Greene’s hard line during
the ongoing trial and his determina-
tion to complete the court proceed-
ings by the end of this month. Last
September, for example, Greene
wrote that the prosecution had dem-
onstrated “that the Bell System has
violated the antitrust laws in a num-
ber of ways over a lengthy period”
[Electronics, Sept. 22, 1981, p. 46].
® The threat of new private antitrust
suits by AT&T competitors if the
company is judged guilty by Greene,
plus the need for AT&T to husband
its resources and set a policy to meet
competition in new markets from
such corporate giants as Exxon, IBM,
and Xerox.
® Hearings now set for February in
the House on new telecommunica-
tions deregulation legislation before
Rep. Timothy E. Wirth (D., Colo.),
chairman of the energy and com-
merce subcommittee on telecommu-
nications, consumer protection, and
finance. The so-called Wirth Bill
asks far more stringent controls on
AT&T than the Senate-passed S. 898
[Electronics, Oct. 20, 1981, p. 59].

Any significant breakup of AT&T
has been strongly opposed by the
departments of Commerce and De-
fense on the respective grounds of
weakening the U.S. in expanding
overseas telecommunications trade
and damaging the nation’s security
in its dependence on Bell System
facilities. -Ray Connolly
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Standard Microsystems
announce

~_the first 25 MHZ
Video Display Controller.

Standard Microsystems made headlines when we
put all the complex circuitry for a CRT video dis-
play on just two chips.

Now, we've made headlines again by announcing
the improved CRT 8002H Video Display Attributes
Controller (VDAC™). We took the fastest Video
Display Attributes Controller on the market, the
CRT 8002A, and substantiallyincreased its speed
by using our revolutionary new n-channel
COPLAMOS ® Titanium Disilicide — Gate
technology.

The CRT 8002H operates at 25 megahertz over
the entire temperature range from 0°C to 70° C.
The 25 MHz operating speed makes
possible the low-cost display of a
full 132 characters, rather than 80
characters, an outstanding 65%
improvement.

The CRT 8002H is the first com-
mercially-available MOS/VLSI cir-
cuit which employs a metal silicide
to replace doped polycrystalline
silicon in silicon-gate MOS
integrated circuits.

‘\

Standard Microsystems’ use of its proprietary
new COPLAMOS® Titanium Disilicide —Gate
technology has resulted in a reduction in the
sheet resistivity of the polycrystalline silicon
layer by a factor of 20 to 50 times with a corres-
ponding reduction in internal RC time constants.

Thus, the CRT 8002H provides a high-density
character generator, field and characterattri-
butes generator, and video shift register with far
greater information capacity than anyotherMOS/
VLSI device on the market.

What's even more important, the CRT 8002H is
available now, off the shelf. Call or write Standard
Microsystems and get further details
about the CRT 8002H and our new
COPLAMOS® Titanium Disilicide —
Gate technology.

STANDARD MICROSYSTEMS
=

35 Marcus Bivd. Hauppauge, NY 11788 (516) 273-3100
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SCIENCE. "SCOPE

A new adaptive radar, using technology that could be applied in the future to
many different weapon control systems, has completed feasibility tests. The
radar, called FLEXAR (Flexible Adaptive Radar), uses a multimode transmitter and
a programmable signal processor that are now in production, plus a new light-
weight, low-cost electronically-scanned<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>