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Plastic carriers chip away at board costs/ 141
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More than a low-qost DMM...
It’s the arrival of .
low-cost bench automation.

HP’s new 3468A is not just another
high-performance 5% digit DMM.
It’s the first instrument with HP-IL
(Hewlett-Packard Interface Loop)...
a low-cost interface that lets you
program the 3468A with the popular
HP 41 hand-held calculator. Now,
vou can make voltage, current or re-
sistance measurements automatically.
And the HP 41 can process results for
statistical analysis or direct readout in
engineering units. For extra capa-
bility, you can add a printer for hard
copy output and a tape drive for fast
program loading or data storage.

Costs less to buy, costs less

to own.

The new HP 3468A makes other
DMMs in its class look overpriced.
For just $695*, you get a selectable
5% to 3% digit DMM that spans

0.3 Vdc to 300 Vdc full scale with

1 V sensitivity. It includes true rms
ac volts, dc and true rms ac current to
3A, and two- or four-wire resistance

capability. An optional battery pack is
also available. In addition to all this,
you get the new HP-IL capability at
no extra cost.

Cost of ownership is low too. Rapid
electronic calibration does away with
potentiometers, reducing calibration
expense. And in terms of reliability,
the 3468A ranks with the best DMMs
HP has ever produced. That’s because
high reliability was a design goal from
the beginning. And that dictated low
power and a minimum of components.

T
-

When performance must
be measured by results

Circle 900 on reader service card

HP-IL — an interface for
bench-top or portable systems.
HP-IL, the Hewlett-Packard Interface
Loop, is a flexible, expandable serial
interface for small, low-cost, battery-
operable systems. Its simple closed-
loop structure makes system setup fast
and easy, while Auto Address Assign-
ment and Device Identification speed
programming. A new dimension in
HP instrumentation is possible with
HP-IL, which brings the convenience
of automation to lab and field at

low cost.

If you own an HP 41, you’re
on the way.

You can build an inexpensive auto-
mated bench-top system around your
HP 41 in short order. All it takes is
the HP-IL interface module plus the
DMM and you’re ready to start. For
more information on the HP 3468A
DMM and HP-IL, write: Hewlett-
Packard, 1820 Embarcadero Road,
Palo Alto, CA 94303.

* Domestic U.S.A. price
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HP offers a complete fiber optic solution for only $17*

That's our new low price for a
complete 5-metre fiber optic link in
quantities of 10K. Available off the
shelf, this reliable HP link gives you
everything you need to make the fiber
optic connection: transmitter, re-
ceiver, connectors, and cable.

Each component is designed and
tested to assure performance in high
volume applications. The transmitter-
receiver modules provide logic
compatibility and dual in-line pack-

*U.S. Domestic Price Only.

01202

aging to simplify designing the link
into your system. And the snap-in
connectors, combined with rugged
plastic cable, assure you of repeatable
optical performance and ease of instal-
lation. The assembled link is specified
to perform at data transmission rates
from dc to 5 Mbaud for cable lengths
up to 5 metres, and dc to 1 Mbau
for lengths up to 18 metres.

Try this exciting new technology
with our designer’s kit, HFBR-0500.

When performance must
be measured by results.

HEWLETT
PACKARD

()

Priced at only $27.50* each, the kit
contains 5 metres of connectored cable,
transmitter, receiver, 2 spare connec-
tors, and technical literature. To order,
or to get information on HP's full

line of fiber optic products, call any
HP Components Distributor. In the
U.S., contact Hall-Mark, Hamilton/
Avnet, Pioneer Standard, Schweber,
or the Wyle Distribution Group.

In Canada, call Hamilton/Avnet or
Zentronics, Ltd.

Circle 1 onreader service card
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Special report: Field-service automation takes

burden off the technician, 110

Intelligent computer-based tools with self- and remote-
diagnosis, along with decentralized repair depots and new
techniques, increase the service technician’s productivity.
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A new generation of sophisticated computerized vision systems

for robots can go beyond simple inspection tasks to perform
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Cover: Field-service woes are succumbing to automation, 110

Complex new systems, a wider range of applications, and a shortage of
technicians are producing a nearly unmanageable burden for field-service
organizations. However, help is on the way, as this special report makes
clear, taking such forms as systems and chips designed for self-testing and
for remote diagnosis and automated troubleshooting gear.

Robots’ eyes are seeing more clearly, 89

More capable vision systems for robots are forthcoming from a number of
companies, many of them start-ups. A major trend is integration of the
systems with the robots; a developing tendency is for greater visual discrimi-
nation through such advances as gray-scale processing.

Plasma-display technology slims down for commercialization, 125

The knotty problem of addressing the many-element matrix in a plasma
panel display is unraveling, as this pair of articles demonstrates. One
approach (p. 126) is to reduce the number of drivers by designing the panel
to combine dc scanning and addressing with ac display cells that have
memories. Another tactic (p. 130) is to integrate the drive electronics, made
possible by a process that combines bipolar, complementary-M0s, and
diffused-MoOs field-effect transistors on a single chip.

Power-delay product drops in bipolar technology, 133

Low-voltage-inverter logic unites the best attributes of its bipolar predeces-
sors, achieving the density of TTL and speeds even faster than emitter-
coupled logic. What’s more, LVI logic’s power-delay product is half that of
TTL and a tenth of ECL’s, thanks to parallel transistors that merge level
sensing and output driving into one stage.

Plastic packaging arrives for chip-carriers, 141

Plastic leaded chip-carriers save as much board space as do their ceramic
leadless counterparts, and they overcome two major disadvantages of the
ceramic versions: high cost and susceptibility to thermal shock.

Local net adapts military ruggedness to industry needs, 147

To meet the demands of industrial environments, a new local network bases
its physical link and interface configuration on the U. S. military standard
for aircraft internal data buses.

. . . in the next issue

A special report on high-density data-storage techniques . . . a preview of
the Electronic Components Conference . . . silicon software: a real-time
operating-system kernel on a chip.
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Catch theBusfor
Completely Automatic
Distortion Measuremen

Designers and ATE people requested it — a any input tevel. As an AC volitmeter, the 6880

NEW distortion analyzer with IEEE-488 bus measures RMS volts or deviation in percent or
compatibility. Now Krohn-Hite responds with dB. As a frequency counter, it displays the
the first totally automatic instrument for mea- fundamental input frequency from 1.000 Hz

suring low distortion, voltage, and frequency. to 999 kHz. Built-in features include switch-
Here’s What “Completely Automatic” selectable high and low pass filters, distortion
Means. The 6880 self-tunes to the frequency ~ Output, analog output, and ultra-low distortion

of an external signal over the entire range of 1kHz (0.003%) sinewave output.

1 Hz to 110 kHz, so manual frequency tuning Catch the IEEE-488 bus compatible,

is unnecessary. Distortion, AC voltage, and completely automatic 6880 distortion analyzer
frequency measurements can be made with today at Krohn-Hite. Make Krohn-Hite your
input levels from 0.1- 130 V RMS. And by stop for a family of bus compatible instru-
eliminating operator functions, the 6880 cuts ments. Call for further information and look up
time and costs. our complete product listings in EEM and

The 6880 Is Versatile. It measures total ~ Gold Book.
harmonic distortion in percent or dB down to S
90 dB (0.003%), with 0.1 dB resolution for

xR - HTE
\f \zomonanon

») o)

L/ L cROHN-HITE

CORPORATION
Avon Industrial Park, Avon, MA 02322
(617) 580-1660 TWX 710 345 0831

Krohn-Hite...Benchmark of Quality in Programmable Instruments

AL, Huntsville (205) 534-9771; AZ, Phoenix (602) 246-6477, CA, Inglewood (213) 674-6850, San Jose (408) 292.3220; CO, Englewood (303) 773-1218; FL, F1. Lauderdale
(305) 791-8405, Orlando, (305) 859-7450, Tampa (813) 886-0720; GA, Roswell (404) 998-2828; IL, Chlcagﬁ (312) 283-0713; IN, Carmel (317) 844.0114; KS, Overland Park
ﬁw) 649-6996; LA, Gretna (504) 367-3975, MD, Baltimore (301) 321-1411; M1, Detroit (313) 961-3042; MN, Minneapolis {612) 546-2021, MO, Manland Heights (314) 878-5042;

EW England, Waltham, MA (617) 890-0233; NJ, Cherry Hill (609) 4820059, Englewood Clifts (201) 871-3916, NM, Alburquerque (505) 255-2330; NY, E. Syracuse (315) 4376666,
Rochester (716) 473.5720, Saratoga Springs (518) 3778604, NC, Burlington (919) 227-3639, OH, Chesterland (216) 729-2222, Dayton (513) 294.2476; OK, Jenks (918) 299-2636:
OR, Portland (503) 297-2248, PA, Plnsbugé;h (412([2612604. SC, Greenville (803) 271-8543; TN, Rockford (615) 977-0282; TX, Addison (Dallas) (214) 661-0400, Houston
(713) 466-1465; UT. Salt Lake City (801) 466-8729; VA/DC, Fairtax (703) 385-0600, WA, Bellevue (206) 454-3400, W1, Milwaukee (414) 454-8400, CANADA, Mississauga, Ont.
(416) 625-0600. Ottawa. Ont. (613) 725-1931, Montreal, Quebec (514) 744-5829, Burnaby, B.C. (604) 434-2611, St. Albert, Alberta (403) 458-4669

© 1981 Krohn-!iite Corporation
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Elaborate microprocessor develop-
ment systems cost a lot of money, and
they can close off your engineering
options by locking you Into just one or
two kinds of chips. Sound familiar?
Well, read on—-we've got a better idea.

Use your desktop computer; anything
that will run CP/M* is fine. Witn our
microprocessor cross-assemblers you
can produce software for eleven of the
most popular chip families, and more
are on the way.

in two years on the market, our cross-.
assemblers have gained a reputation
for quality, performance, and reliabili-
ty. Hundreds of industrial R&D labs
and several major semlconductor
houses have found these products a
fast, cost-effective way to develop
their microprocessor software. We in-
vite you to join them.

CP/M CROSS-ASSEMBLERS

Extremely fast absolute assemblers,
running under CP/M. Generate object
tile (Intel hex or Motorola S-record for-
mat) and listing trom standard assem-
bly language tor the target processors
listed. Features include comprehen-
sive syntax checking, listing control,
nested conditional assembly, and in-
sertion of external source files. All ver-
sions listed have been thoroughly
field-tested and are available now.

XASMOS . . . .. 6805
XASMO09 . . ... 6809
XASM18 . .. .. 1802
XASM48 . . . . 8048/41
XASMS51 . .. .. 8051
XASMBS . . . .. 6502
XASMB8 . .. .. 8800/01
NEW! XASM75 ... .. NEC 7500
XASMF8 . . . .. F8/3870
NEW! XASMzZ8..... z8
XASM400 . . . . COP400
Assemblers ............ $200.00 each.
except XASM75........ $500.00

Visa and Mastercard accepted. We ship on 8"
single-density and Softcard + 5.25" diskeftes Ask
us about other formats. OEM INQUIRIES INVITED.

*Trad k of Digital Res h

\ + Trademark of Microsolt J
R

-
dYoczt,
syseznns Ine.
804 S. STATE ST.. DEPT EL42
DOVER, DEL. 19801

Publisher’s letter

oday’s industrial robots becar a

much closer resemblance to facto-
ry machine tools than to the adora-
ble R2-D2 and C-3PO0 robots of Srar
Wars movie fame. However, given
technology’s relentless advances,
those Hollywood fantasies could
come closer to reality in this decade
than many of us think.

For example, our lead story in the
Probing the news section (p.89)
reports on the emergence of robot
vision systems for factory use. The
story’s author, Wes lversen of the
Chicago burcau, says that intelligent
factory robots that can see and feel
objects may eventually spawn suc-
cessors for the nonindustrial world.

*“Joe Engelberger, the president of
robot-maker Unimation, is already
talking about scnsor-equipped robot
arms for jobs ranging from loading
garbage trucks to operating fast-
food restaurants,” Wes says. With
the addition of mobility —which is
already being tested by Unimation—
plus voice recognition and synthesis,
who knows? The *“*houschold robot™
may not be far behind. *“It may
sound far out,” says Wes, “‘but
Engelberger, for one, believes it will
happen before 1990.”

Wes, too, manages to stay abreast
of the relentless advance of technolo-
gy. He was a contributor to a story
on biotechnology that was nomi-
nated for this year’s Deadline Club
prize for science writing from Sigma
Declta Chi, the national journalism
honor society.

he performance of hardware that

is on the leading edge of technolo-
gy is impressive —indeed, sometimes
it is truly spectacular. As a result,
there’s a tendency to forget that the
true test of a design doesn’t start
until the buyer of the hardware puts
it to work.

However, designs that seem su-
perb in the factory sometimes lose
their luster fast. “In the U.S. and
Europe,” says Richard W. Comer-
ford, who covers the scctor of test,
mcasurement, and control for us,
“systems users on the average have
to spend about 15% of the original
cost every year for field service.”
The comparable figure in Japan is
only 6%, he adds.

The task of keeping equipment
running is further exacerbated by a
shortage of service engineers and
technicians. “Designers tend to think
of field-service people as ‘gorillas’;
actually they're the first line of con-
tact with the customers,” he says.

*“Ficld testing is not the jumble
many people think it is,” Rick
insists. “‘Patterns are emerging.” He
first spotted their evolving shapes
last October at the Institute of Elec-
trical and Electronics Engincers’
Cherry Hill International Test Con-
ference (held in Philadelphia). **For
the first time at Cherry Hill, there
was a whole session devoted to field
testing,” Rick explains. That conse-
cration of field testing touched off a
scries of interviews with test-equip-
ment makers throughout the U.S.
(additional reporting was donc by
Charlic Cohen in Tokyo and John
Gosch in Frankfurt).

For an in-depth view of the new
ficld service and the hardware they
are creating, read our special report,
*“Automation promises to lighten the
field service load™ (p. 110). “Sharp
design isn’t the only thing that sells
cquipment,” says Rick.

department for $4.00 each.

Time to order your Electronics editorial index

The index of all editorial material that ran in 1981 (Vol. 54) is now available.
To get your copy, simply circle No. 370 on the reader service card inside the
back cover. If the card is missing, order by letter from Kathleen Morgan,
Electronics, 1221 Ave. of the Americas, New York, N. Y. 10020. The 1981
index is free; indexes for previous years can be purchased from our reprint

\ 302-734-0151 W,
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How to turn your HP-41
into a handheld
computet.

opur v,
' _ ‘s a1
y

P - - My, 3 L . ’ LCr g 13A] ¥
41CV can be more tha BN s SR fo acieram
l.itthfcaleu-lat-or. It's a great little com- g . This is just the b -“ﬁ’-
puter, capable of controlling a quickly-
expanding family of peripherals.

The new Hewlett-Packard Interface
Loop (HP-IL) makes it all possible. HP-IL
is an easy-to-use, low-cost interfacing

ﬁi%lzpjgii?y designed for battcry- to each other, giving you big system

.- capabilities — at small system prices!
gg;;ﬁfgfsce Modiam: . For details and the address of your

. nearest dealer, CALL TOLL FREE: 800
= <ol A dee ! 547.3400, Dept. 2144 , except Hawaii/
y Alaska. In Oregon, call 758-1010, or write
Hewlett-Packard, Corvallis, OR 97330,
Dept. 2144 . TTY users (503) 758-5566.

There are many more HP-IL

designed to provide the versatility
and adaptability you expect from HP
You see, Hewlett-Packard is committed
to a very big idea: small devices talking

any one of four HP- 41 ports. You
can control up to 30 peripherals,
using only one port in your . J :
HP-41 calculator. e - S97ha

When performance must be measured by results.

One of the key HP-IL periph-
erals is the new Digital Cassette |}

Drive. This battcry- T 4 HEWLETT
el e\ ) BAckarD
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Presenting

IEE’s Family of FLIP™
Fluorescent Displays!

® The reliable and readable flat
panel alphanumeric displays

® Broad selection of line lengths and
character heights

® Single and multi-line models

® Complete family of microprocessor-
based 14-segment and dot matrix
display modules

® Competitively priced

® Operates on +5VDC

industrial Products Division

INDUSTRIAL ELECTRONIC ENGINEERS INC
7740 Lemona Ave Van Nuys CA 91405

1213} 787 0311 » TWX 910495 4586 IEE IPD VAN
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C Band

Satellite
Uplink
Station

Complete Uplink Electronics
~System with Vagian dlial TWT
400 W power amplifier and solid
state driver. Frequency
range 5.925 to 6.425 GHz. *
Includes Up’Down con-
verter, Demod/Demux
units and receiver. All
equipment mounted in
19" racks.-Meets all
ICSC%pecifications.
Manufacturer: Califor-
nia Microwave.

Ny
Radio-Research
Instrument Co.,Inc.
2 LakKe Avenue Extension

Danbury, CT 06810

[el: 203-792-6666

182962444 Radar Dury
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Readers’ comments

On speaking with authority

To the Editor: I agree with the
essence of your editorial in the Jan.
13 issue [“The social responsibility
of technologists,” p. 12]: that there
exists a responsibility toward the
American worker displaced by auto-
mation and technology. An enlight-
ened and affluent society repre-
sented by labor, management, and
academia can and will make the
transition to a post-industrial Ameri-
ca as free of distress as possible. |
must, however, take exception to two
of your statements.

You stated that *“‘an automated
industrial base will create even fewer
jobs than there are now.” This state-
ment is patently wrong. Today, it is
not a case of comparing an automat-
cd with a nonautomated industrial
base to see which creates most new
jobs, but of finding the means in a
compctitive market system to stem
the tide of lost jobs. Automation, by
making insufficiently productive in-
dustries like the auto industry more
productive and thereby more com-
petitive, will ultimately create ex-
panding markets and new jobs in the
cconomy in general. In addition, the
change will result in a new, vibrant
growth industry that will spawn the
many benefits to socicty that pre-
vious technologically innovative in-
dustries have done.

Your statement is disconcerting in
that it comes from the editorial
pages of a magazine whose name is
synonymous with innovation, tech-
nology, rapid growth, competitive-
ness, and job creation. The danger
here, coming from a representative
of one of this nation’s most produc-
tive and innovative industries, is that
those with no long-term vision will
use such fallacious pronouncements
as proof that technological advance-
ment must be hindered.

Secondly, government, by its past
record, has shown itself to be the
cpitome of inefficiency and poor
results. Government intervention
cannot possibly accomplish anything
but further aggravation of the prob-
lem. It is only now being realized to
any great extent just how incflective
government can be, and it seems
inadvisable to request government

assistance at a time when that power
is being returned to local levels.

Let us demonstrate effective con-
cern for all who experience misfor-
tune. Let us not, however, unwitting-
ly impede one of the most potent
forces for progress with ill-advised
assumptions and suggestions.

James E. Quinn, Jr.
(address omitted)

PALs and PROMs

To the Editor: I disagree with Sorin
Zarnescu’s substitution of program-
mable read-only memory for com-
parators in decoding input/output
port addresses, as suggested in the
Engincer’s Newsletter of Feb. 24
(*‘Port sclect is PROM’s job,” p. 146).
At Cycon, we use programmable
logic arrays such as Monolithic
Memories’ PAL 14L.4 or PAL 10L8,
instead of PROMs. This lets us
decode more addresses and select
more 1/0 ports.
David Tolub
Cycon Ltd.
Tel Aviv, Israel

Separation of powers

To the Editor: Regarding your edito-
rial on the antitrust settlements for
International Business Machines
Corp. and American Telephone &
Telegraph Co. (**Antitrust settle-
ments are a boost for innovation,”
Jan. 27, p. 12), I fully concur with
your observations. Nonetheless, it
included one incorrect statement.
You said that Japan’s fifth-genera-
tion computer project will address
issues with a blend of hardware, soft-
ware, and communications. The
scope of the project, as currently
defined by the Ministry for Interna-
tional Trade and Industry, however,
does not include communications
issues —those are left in the hands of
Nippon Telegraph & Telephone Co.
Fumio Taku

Digital Equipment Corp.

Marlboro, Mass.

Correction

In "Digital filter flattens hi-fi audio
response’’ (Feb. 24, p. 45), the unit
flattens the response within 2 decibels
up to 14,000 hertz.
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Interested in

The Mark Williams Company an-
nounces COHERENT ™ 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 hecan select programs and utilities
to solve his problems in the most straight-
forward manner

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

COHERENT provides C language
source compatibility with programs writ-
ten to run under Seventh Edition UNIX,
enabling the large base of software
written to run under UNIX (from numer-
ous sources) to be available to the
COHERENT user. The system design is
based on a number of fundamental con-
cepts. Central to this design is the unified
structure of i/o with respect to ordinary
files, external devices, and interprocess
communication (pipes). At the same time,
a great deal of attention has been paid
to system performance so that the
machine sresources are used in the most
efficient way. The major features of
COHERENT include:

* multiuser and multi-tasking facilities,

® running processes in foreground and
background,

compatible mechanisms for file, device,
and interprocess i/o facilities

the shellcommand 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 tirne 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,

* |oadable 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 support routines;
AS, an assembler for the host machine;
CROSS, a number of cross-assemblers
for other machines with compatible
object format with ‘AS’ above; DB, a
symbolic debugger for C, Pascal, Fortran,
and assembler; ED, a context-oriented
text editor with regular expression pat-
terns; SED, a stream editor (used in fil-
ters) fashioned after ‘ED’; GREP, a pattern
matching filter; AWK, a pattern scanning
and processing language, LEX, a lexical
analyzer generator; YACC, an advanced
parser generator language; NROFF, an
Nroff-compatible text formatter; LEARN,
computer-aided instruction about com-
puters, DC, a desk calculator, QUOTA,
a package of accounting programs to
control filespace and processor use; and
MAIL, an electronic personal message
system

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

Language Support

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

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

e FORTRAN portable compiler support-

ing the full ANS Fortran 77

standard.

portable implementation of

the complete ISO standard

Pascal

* PASCAL

higher performance
software?

* XYBASIC™ a state of the art Basic com-
piler with the interactive
features of an interpreter

The unified design philosophy underly-

ing the implementation of these lan-
guages has contributed significantly to
the ease of their portability. In particular,
the existence of a generalized code gen-
erator is such that with a minimal effort
(about one man-month} all of the above
language processors can be made to run
on a new machine. The net result is that
thecompilersrunning under COHERENT
produce extremely tight code very
closely rivaling that produced by an expe-
rienced assembler programmer. Finally,
the unified coder and conformable calling
sequences permit the intermixture of
these languages in a single program

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

The initial version of COHERENT is
available for the Digital Equipment Cor-
poration PDP-11 computers with memory-
mapping, such as the PDP 11/34
Machines which will be supported in the
coming months are the Intel 8086, Zilog
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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CMOS Gate Array
and
Bipolar Master
Slice Technology

STC Microtechnology offers rapid
product development cycles, simplified
design methods and competitive
pricing structures for semi-custom LSI.

CMOS Gate Array
- Advanced silicon gate two-level-
metal technology
300-block & 960-block
configurations
Totally automatic placement and
routing
Bipolar Master Slice
- ‘Macro Cell’ design approach (Op
Amp, VCO, Comp Macros
available)
- High-speed technology
- Easy-to-use design layout sheets

Take advantage of Microtechnology’s
total in-house capability---from design
through final testing---for fast
engineering turn-around time.

For more information, call Lori Hiatt at
STC Microtechnology; (303) 673-4307.

She can help you put CMOS gate array
or bipolar master slice in your products.

slE

MICROTECHNOLOGY

A Subsidiary of Storage Technology Corporation

2270 South 88th Street ' Mail Drop G1
Louisville, Colorado 80027
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News update

B Plans to pick up a malfunctioning
satellite, coupled with an attempt to
repair it while still in orbit, were
announced shortly before the latest
space shuttle was launched on
March 22. But it will not be until
sometime in 1983 —on the 11th
shuttle flight—that this dual space
first can be fitted into the busy
schedule of shuttle chores.

The sick bird is the 2'4-ton Solar
Maximum Mission spacecraft, now
orbiting at some 270 kilometers over
the earth. It was launched in 1980 to
watch for radio-interference—pro-
ducing solar flares during the peak
years of a sunspot cycle [Oct. 23,
1980, p.210] and six months after
its launch developed an in-place
wobble.

The satellite is still transmitting
data and, in fact, ground controllers
can exercise some control over its
positioning. However, they do not
have as much control as they would
like over where its gamma-ray,
ultraviolet, and X-ray spectrometer
sensors are pointing.

With some tenderness, it is hoped,
the ailing craft will be retrieved by
the space shuttle’s remote manipula-
tor arm and tucked into the shuttle’s
cargo bay. According to the man
who was in charge of the solar space-
craft’s development, Peter Townsend
Burr, the entire attitude-control
module will be replaced by the resi-
dent astronaut-doctors. Once this
operation is completed, the craft will
be put back into orbit, perhaps at a
higher altitude than before so that
its orbit will decay more slowly.

The satellite was originally meant
to be recovered in 1984 and reused;
there is a handle on its outside for
the shuttle’s arm to grab. Also, the
spacecraft’s major subsystems, like
power and command, control, and
data handling, as well as attitude
control, are contained in separate
modules. But if the in-orbit fix does
not work, the National Aeronautics
and Space Administration is also
considering carrying the craft back
to earth.

Perhaps more important than get-

ting this ill bird going again is show-

ing just how useful the shuttle can
-Harvey J. Hindin
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Microcomputer Emerges From Logic Analysis.
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Legislation cannot substitute for policy

alifornians have long prided themselves
c on their ability to innovate in almost any
imaginable area, from surfing to semiconduc-
tors. Now the Golden State’s delegation of
Democrats in the House has come up with a
novel package of legislative proposals that
aims merely to save the semiconductor indus-
try in its own state and in the rest of the
nation from the Japanese threat; exclude mul-
ticorporate research and development ventures
from the threat of civil antitrust actions; pro-
vide Federal funds to states for training tech-
nicians in the electronics and computer
sciences; extend tax breaks on R&D to new
small businesses; broaden tax write-offs on
corporate gifts of equipment to schools; and
save the jobs of the staffs of Pasadena’s Jet
Propulsion Laboratory and Berkeley’s Law-
rence Berkeley Lab, who are threatened by the
Reagan fiscal 1983 budget cuts.

That makes for a lot of threats to eliminate
in the few months the Congress has left to pass
some kind of Federal budget in both chambers
and then adjourn early enough to hit the
campaign trail in this election year. With the
Congress and the White House bogged down
in trench warfare over the budget, it seems
clear that all this other legislation will have a
tough time wending its way through the maze
of hearing, debate, and passage in the House,
then the Republican-controlled Senate, to
final resolution in a joint conference commit-
tee before being signed into law by the Presi-
dent —if he so chooses.

Support for the bills is hardly unanimous.
The affected industries as represented by the
Semiconductor Industry Association and the
Electronic Industries Association understand-
ably like the legislation —they helped write
some of it [FElectronics, March 10, p. 66].

Some of the other bills are being promoted by
the universities, secondary schools, and feder-
ally supported laboratories that would gain
from those proposals.

However, the opposition is at least as pur-
poseful, consisting of importers and other cor-
porations — multinationals among them — anx-
ious to maintain the image of free trade. Then
there are the fiscal conservatives who see
backbreaking Federal deficits growing even
bigger if special electronics interests get a few
more tax breaks. There is other opposition,
too, and none of these groups can be expected
to roll over for the California Democratic
delegation. Some cynics even suspect that
some of the bills were designed less for quick
and easy passage than for campaign cannon
fodder for use by the sponsors in November’s
congressional race.

his analysis is not to argue whether the

glass is half empty or half full; such argu-
ments can be pointless and unending. It says,
in sum, that the California Democratic dele-
gation’s goal of preventing the unraveling of
the fabric of U. S. leadership in electronics is
both desirable and needed.

Still, it is regrettable, to say the least, that
this latest collection of bills has come so late in
the game. In some cases, they seem hastily
drafted and directed at serving a narrow inter-
est. The U.S,, it seems, responds only to
issues after they have become crises, and the
response is seldom well thought out.

In view of the absence of a coordinated
national policy for science and technology —an
absence not of recent origin—action in the
face of catastrophe may be the only response
possible. Nevertheless, the people of this coun-
try deserve better.
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You dor’t need a lot of lettuce
_to get a Cherry

16 character display system for the OEM

The Cherry W416-1050 16 alphanumeric gas discharge
display system is a lot more than “bare bones” even
though it's priced at just $96 in lots of 5,000. It is
equipped with microprocessor controlled circuitry in-
cluding drivers, character generator, refresh memory
and provides 19 control functions at a price so low
it's ideal for OEM product applications.

Easy-to-read half inch high 14 segment characters,
7-bit ASCII input, adjustable brightness, fully ad-
dressable cursor, and flashing display are but a few
of many outstanding features found in this display

system. Comes complete with metal mounting
bracket to facilitate installation. Works indoors or
out from 0° C to 55° C. Best of all this bright new
display system is available off-the-shelf.

FREE! Yours for the asking:
Complete information on the full line
of Cherry 16, 20 and 24 character /
alphanumeric displays and display

systems.

@H[IE%YQ cas oiscaane DISPLAYS

CHERRY ELECTRICAL PRODUCTS CORP. 3608 Sunset Avenue. Waukegan, IL 60085—312/689-7700

Worldwide atfiliates and phone numbers: Cherry Semicanductor Corp., East (Sveenwn:h, RI, U.S A, 401-885-3600 « Cherry Mikroschalter GmbH, Auerbach, Germany, 09 643 181 « Cherry Electrical
Praducts Ltd , Harpenden (Herts) England, {05827) 63100 « Cherco Brasil Indusiria E. Comercio Ltda , Sdo Paulo, Brazil, 55 {011) 246-4343 « Hirase Cherry Precision Co., Ltd., Kawasaki, Japan, 044 933 3511
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NOW YOU CAN
SUBSTITUT

E
CAPACITANCE
AT THE FLICK

OFASWITCH

Phipps & Bird's new capacitance sw.u-
stitution unit is no bigger than your hand,
yet has a 5- decade capacitance range.
A special discharge feature makes it safe
for use with sensitive circuits; a strong
metal case makes it sturdy for all appli-
cations.

Don't guess: switch to certainty. By
Phipps & Bird.

DE‘DUDDS ABIRE, me.

Manutacturers of Scientific instruments
P.0.Box 27324 Richmond, Virginia 23261
(804) 264-7580
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For
Managers &

Professionals:
e ['ree
Catalogue [EPNONEPY:

Catalogue

Dollar-oriented, intensive, practical
programs developed specifically for
the industry.

Thus catalogue 1s a complete reference guide
10 our seminar programs It contains detaled
outhnes of each seminar. a biography ot each
nstructor. and a hsting of the dates and
locations where each seminar will be held Use
this catalogue to select the program that will
best help you to improve your protessional
skills And to improve your company’s
profiability

Send for your free copy NOW But hurry —
supphes are hmited

Send coupon below or call Mary Andrews at
McGraw-Hill Seminar Center. (212) 687-0243

ettt ———
Mary Andrews LJVIC
McGraw-Hill Seminar Center e‘ ° I
Room 3112. 305 Madison Ave .‘}n .
New York NY 10017 s |
Name — S - :

Company ___ I
Street — B — |
Cly______ stae __2p ____ |

e ]
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Agin is a household word
in world of vision systems

At the Robots VI show last month in
Detroit, a software company official
at one booth was explaining his robot
vision system to several visitors when
a smallish, full-mustachioed man
strolled up. Spotting the man’s
nametag, the exhibitor paused, did a
double take, then cut off in midsen-
tence to enthusiastically introduce
himself and pump the hand of the
new visitor.

Gerald J. Agin no doubt still
needs his American Express card to
be known at most places. But at this
exhibitor’s booth, his name alone
was enough. The 40-year-old Carne-
gie-Mellon University researcher is
credited with perfecting the binary
image-processing algorithms that
are the basis for algorithms em-
ployed in new commercial vision sys-
tems shown by at least a half-dozen
Robots VI exhibitors (see p. 89).

The work was done while Agin
was with SRI International in Menlo
Park, Calif., from 1973 until 1979.
He was part of the team headed by
Charles Rosen that many credit with

being the first to demonstrate a
capable yet cost-effective vision
module for factory robots. Though
many contributors had a hand in the
much-emulated module, “the most
important work was done by Gerry
Agin,” Rosen confirms.

With a bachelor’s degree in elec-
trical engineering from Lehigh Uni-
versity, a master’s degree in the
same field from Syracuse University,
and a doctorate from Stanford Uni-
versity, Agin today is tackling more
complex three-dimensional vision
problems in Pittsburgh at Carnegie-
Mellon’s Robotics Institute. As for
the wide commercial application of
his earlier work, Agin says it was
“partly a matter of being in the right
place at the right time.”

Since the SRI work was Govern-
ment-funded, Agin says he has not
profited financially from it. How-
ever, he does own a stake in Machine
Intelligence Corp., the Sunnyvale,
Calif., firm formed by Rosen to
exploit the SRI technology. More-
over, seeing the fruits of his efforts
applied throughout the commercial
world “does help tide me through
when [ feel I’'m hitting a dry spell,”
he allows.

IXO’s Rochlis sees link
from games to telecomputing

At first glance, knowing that the
founders of 1XO Inc. had cut their
management tecth on clectronic
games, the onlooker might raise an
eycbrow at their new market. But
Jeffrey A. Rochlis, president and
chicf cxecutive officer of the new
Culver City, Calif., maker of porta-
ble telecomputing equipment, soon
dispels the surprise.

The link between the businesses is
human engineering, or the way peo-
ple interface with machines. Ex-
plains Rochlis, *“No better proving
ground exists than electronic games,
where complex technology products
not only get the toughest kind of
workout, but must be both easy to
use and reliable.”

1X0’s kick-off product is a porta-
ble, sclf-contained communications

o

as9?2,
Input from everywhere. Jeffrey Rochlis
hopes to have businessmen communicating
with a host computer by telephone from
anywhere using this terminal.

terminal that can remotely access
and talk to host computers via plain
English prompts and responses—
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A COMPUTER DISTRIBUTOR
THAT'S ELIMINATED THE BUGS.

We're First Computer. And ship complete computer systems WE'VE ELIMINATED
we've taken the problems out of within thirty THE HIGH-PRICE BUG.

buying mini/micro computer days. ,

systems, peripherals and com- Usually there's only one

ponents. Because we not only way to get a good price on com-

offer you the finest in computer puter products. Place a large

equipment. Like DEC, Control order. But not when you buy
from First Computer. Because

Data, Emulex, Cipher Data
Products and Computer Products. we pass along our substan-
tial savings to you. Our

We also offer you the finest in oy 4 .
service and customer support. GG prices are some of the most
competitive around. And our

technical expertise helps you

WE'VE ELIMINATED THE = s gss. avoid costly errors. First
SLOW DELIVERY BUG. R = Computer is in business to
of have 1o wait WE'VE ELIMINATE increase your
en you have to wai i
months to get the computer prod- THE NO ANSWER BUG. ¥
ucts you need. But we warehouse When vou need information
a huge inventory of high quality, about a product, you want an
factory-fresh products. So when answer. And vou want it fast. But
you need computer equipment fast, ~ many distributors can’t give you
you just have to call us. Or TWX technical information. At First

Computer, we're experts on the
products we sell. And we can
tell you exactly how they
function. We not only

test the individual products.

us your order.
And we'll &
pick,

complete system as well. ~
So you can be sure every- Reduce your inventory. Give you

thing you buy from us peace of mind. And, best of all,
operates properly. And save you money.
we continuously exam- Call First Computer today. And
ine the viability of new shake the bugs out of your system.
computer products in We're humans that function
- relation to your needs. with computer-like efficiency.
test, pack and ship it within three ~ So we can help you select
days. Or the very same day for a products that best meet your w computer
small expediting fee. And we can application requirements. llcorpotatlon

Get the bugs out. Call First now at 312-920-1050 (Chicago) or 713-496-5050 (Houston).

Headquarters: 645 Blackhawk Drive - Westmont, lllinois 60559 - TWX Number 910-651-1916 * Regional Offices: Houston and Chicago.
©1982 by First Computer Corporation, FCC 82-1
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THE

ZENDEX 5US TRACER
Monitors Multibus* Operation

The ZX-907 represents a major advancement in Multibus development
tools. This processor-based board, in conjunction with an external CRT,
interprets Multibus events by monitoring address, data and control lines. The
on-board memory will store up to 1024 bus events. The interpreted results
are displayed on the CRT in the form of action, memory or I/O location,

and data.

» 40 bit widetrace

+ 1024 Bus Cycle Storagein
on-board RAM

* On-board 8085A-2
Processor

* Menudriven software trace
control

+ Breakpoint can be preset
onAddress =, <,>

- 8or16 Bit Processor
Compatibility

* TM INTEL Corp.

United Kingdom-Giltspur Microprocessor Systems
Tel. (0635) 45406; Telex 848507
France-Tekelec Airtronic
Tel. (1) 534-7535; Telex 204552F
West Germany —Allmos Electronik
Tel. (089) 857-2086; Telex 5215111

/ende

6644 Sierra Lane, Dublin, California 94566
Tel.: (415) 828-3000 TWX 910 389 4009
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1981 Electronics Buyers’

Guide

|
|
The only book of its kind in the |
field. If you haven't got it, '
you're not in the market. I
|
|
I
|
I
| s

To insure prompt delivery
enclose your check with
this coupon.

16

copies of 1981 EBG.

Yes. please send me —
[ I've enclosed $30 per copy delivered in USA or

Canada. Address: EBG, 1221 Avenue of the Americas,

New York, N.Y. 10020.

[ r've enclosed $52 for air delivery elsewhere.

Address: EBG, Shoppenhangers Road, Maidenhead,
Berkshire S16, 2Q1 England.
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Street

City

Country

-

People

“which is exactly the same thing we
used in the electronic-game arena,”
says Rochlis.

Rochlis was founding president of
Mattel Inc.’s Electronics division
before leaving to organize 1X0 along
with Robert O. and Holly Thomis
Doyle. A husband and wife team
with doctoral degrees in astrophysics
from Harvard University, in Cam-
bridge, Mass., they invented all
Parker Brothers’ electronic games
between 1977 and 1978. Rochlis
himself, who has a bachelor’s degree
from Bard College in Annandale-on-
Hudson, N.Y., has also been an
exccutive at two New York advertis-
ing agencics.

For purposes of addressing new
markets, the game business also
offers sound background in de-
signing the hardware, continues
Rochlis. *You have to find out what
the consumer wants and needs, build
upward, and put the burden on tech-
nology for the solution,” points out
Rochlis.

Keep goal in sight. The boneyard
is full of products that went the oth-
cr direction from companies that
were* mesmerized by their own bril-
liance and pushed technology as an
end in itsclf, not a means. Rochlis
cites as examples the $200 language
translator and some personal com-
puters that require 125 pages of
instruction.

At 1X0, the emphasis is on show-
ing the prime businessman customer
the benefits of communicating with
a host computer from anywhere. The
terminal is “‘as easy to use as a tele-
phone,” Rochlis claims. The $300
volume price, about the same as a
modem, also is a come-on.

IXO raised its investment stake
from venture capitalists, who ask
two fundamental questions these
days, according to the founder:
“Where's your patent, and what
about the Japanese?” In 1XO's case,
the answers were easy, but took 10
meetings to explain. Patents are
pending, and the telecomputer is
really just a front-end box. Says
Rochlis, “The trick is in extensive
software for access and security that
would present a tough problem for
the Japanese to copy.”

Electronics / April 7, 1982



A CHIP OFF THE OLD BLOCK

The Mil-R-55342 chip resistor has evolved from these Mepcoll Electra s NeW Mll R 55342 Chlp Re$|stor'

other Mepco/Electra products. Take a look!

-~ With Mepco/Electra as the source, you can be sure it's not just
——- another chip resistor. This “chip off the old block™ boasts the

same quality and reliability that Mepco/Electra has proven with
over 24 years of established reliability resistor product manu-
facturing experience. Check our specs! Resistance Range
100 ohms to 1 meg ohm. Tolerance +1%, +5%
and +10%. Temperature Coefficient +100 PPM/°C
and + 300 PPM/°C. Power Ratings of 25 mw,
50 mW, 100 mW and 150 mW. And four package
sizes from .050" x .050" to .050" x .150". Mepco/
Electra — the detail people who helped launch
the Columbia Spacecraft into orbit; you can
depend on us! With over 2 billion component
hours of testing, our resistors are your an-
swer when resistor reliability is paramount.
That's Mepco/Electra, for high reliability
resistors with time tested excellence.
Want to know more? Call our Morris-
town office for all your established
reliability resistor needs. For trim-
mers, call our San Diego office
at (714) 453-0332.

The Mil-R-55182 established reliability
resistors — priced at a dime. That's
competitive! And we're the only manufacturer
to offer conformal coated, molded or

glass hermetic sealed encapsulations.

JEl.

Our cermet trimmers are approved to Mil-
R-39035 characteristic “F" and "H" and
Failure Rate “M" and “P". You get max-
imum performance at a minimum price!

el
83

VRSO

And resistor flat pack networks to
Mil-R-83401 that feature a very
low profile and rugged ceramic
sandwich construction. These are
the best in applications where
extreme environmental stresses
are encountered and maximum
circuit density is required.

e

Mil-R-83401M S.I.P. resistor
networks with resistance
ranges from 47 ohms to 1M
ohms in 6 and 8 pin pull
up/pull down and line
terminator circuits. The
obvious choice for

low cost, high density
resistor circuits.

©1981 Mepco/Electra, inc.

V : || Your resistor/capacitor company with tomorrow’s technology today.
‘ MEE,CO/ELECTRA'INC Corporate Headquarters

Columbia Road, Morristown, NJ 07960 (201) 539-2000 TWX: 710/986/7437
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WE KNOW
PROGRAMMERS WHO'
TO WORK FOR YOU.

There are about 37000 microsystem software
engineers in the world today.

80% of them are developing programs
based on our 16-bit architecture.

So far, they've written nearly a billion lines
of code for us—and for you.

Our software is one of the biggest reasons
why. Because at Intel, we give you a lot more
support than anybody else in the industry.
Like our completely modular set of software
building blocks. Which includes development
tools. Utilities. Operating systems. High level
languages. Complete documentation. And
workshops.

We've even created a whole third-party
software operation. To take the best work of
those 30,000 programmers and make it
available to you.

As a result, we can give you more operating
systems and languages than any other
microprocessor manufacturer. Five 8-bit
languages. Five 16-bit languages: FORTRAN,
Pascal, BASIC, PL/M, and COBOL. With
JOVIAL and Ada on the way.

And we giveyou three operating systems to
choose from: our own iRMX 86 and iRMX 88,
plus CP/M?® Compare that to our closest
competitor who can't even give you half the
choices we do.

Impressive as all that sheer volume may be,
we think it's even more important to give
you real quality. So we've made sure that all
the pieces work together, through well-defined
standard interfaces. We even give you a direct
connection to the future. Because all your
applications in high-level languages are fully




30,000

_L BE PERFECTLY GLAD
OR AGAINST YOU.

portable to our next-generation iAPX 186 and
iAPX 286 as well.

You'll see real quality in our field support,
too. With our wor dwitge network of software
support engineers, you can look for the best
ad}\)/ice in the industry. And real help whenever
you need it.

Finally, we'd like to remind you of another
big reason why all those programmers started
writing for the iAPX 86 in the first place.

Performance.

According to our latest benchmarks, when
you combine aniAPX 86 CPU with one of
our operating systems, one of our high-level
languages, and an applications program, the
result is a total solution that runs circles around
any other microsystem combination of
hardware and software.

We'd like to send you a new brochure
that's full of detaileg, information about our
software. About the quantity. The quality.
And the performance.

Because we want you to see exactly how
much help you get when you design with an
Intel CPU.

And how much help your competition gets
when you don't.

Just get in touch with your distributor.

Or write: Intel Corporation, Attn. Literature
Dept., 3065 Bowers Avenue, Santa Clara,
CA 95051. (408) 987-8080.

'n "delivers

[ solutions

United Srates and Canadian Distributors: Alliance, Almac/ Stroum, Arrow Electronics, Avnet Electronics,
Component Specialties Inc., Hamilton/Avnet, Hamilton Electro Sales, Harvey. Industrial Components Inc
L.A.Varah, Measurement Technology Inc.. Mesa, Pioneer, Wyle Distribution Group, Zentronics. CP/M is a
registered trademark of Digital Research, Inc

Circle 19 on reader service card




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 acquisi-
tion. Pattern generation provides stimulus
data widths up to 80 channels and speeds
up to 25 MHz.

Need /O 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 combined to
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 channe!
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

Copynght © 1981, Tektronix. Inc All nghts reserved  933-3

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 a tool 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 built
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 interface for full re-
mote 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
acquisition at 100 MHz.

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

The DAS 9103. 32-channels of data
acquisition at 25 MHz plus 8 more chan-
nels at 100 MHz. And 16-channels of pat-
tern generation.

The DAS 9104. 80-channels of data
acquisition, 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.
1-800-547-1512, in the U.S. In Oregon,
1-800-452-1877

For further information, contact:

U.S.A,, Asia, Australia, Central & South America, Japan
Tektronix, Inc.. PO. Box 4828, Portland, OR 97208, Phone

800 547-1512, Oregon only 800 452-1877. Telex: 910-467-8708,
Cable. TEKTRONIX

Europe, Africa, Middle East Tektronix international, Inc.,
Evropean Marketing Centre, Postbox 827, 1180 AV Amslelveen,
The Netherlands. Telex. 18312

Canada, Tekironix Canada Inc., PO. Box 6500, Barne, Ontario
L4M 4Vv3. Phone 705 737-2700



FLEXIBLE SOLUTIONS
FOR A FUTURE OF CHANGE

The One. Digital Analysis System.

" Data Acquisition Pattern Generation

Tektronix

COMMITTED TO EXCELLENCE
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Our new Am29500
Family lets you do digital
signal processing ten times
faster, for one-tenth the cost,
and with a lot fewer chips.

What's the secret?
between transistors, cuts TAKE A LOOK AT THE
capacitance, decreases die AM29516 AND AM29517.
size and makes your job The Am29516isa 16x16
easier, faster, and cheaper. parallel multiplier with the
IMOX" is our very And, together with ECL same pin-out as the MPY-
advanced, ion-implanted,  internal structures and 16H]J. At 65ns worst case,
oxide isolated process. It TTL I/0, IMOX gives you it’s twice as fast as
gives us smaller, faster, unbelievable speed with  the old industry standard.
more complex devices. no interface problems. It even has optional I/0 to

IMOX shrinks the space  None. Zilch. improve its performance



WE RE CHANGING

DIGITAL SIGNAL PROCESSING
RIGHT BEFORE YOUR EYES.

in a pipelined system.

The Am29517 is the
65ns 16x 16 we designed
especially for micro-
programmable systems. We
gave it a single clock and
clock-enabled registers so
it fits like a glove into
2900 designs.

And if you like those,
just wait until you meet

the rest of the family.
There's a parallel
pipelined signal processor.
A programmable FFT
address-sequencer that
handles up to 64K points.
Not to mention multilevel
pipeline registers that
give the highest through-
put with the fewest chips.
But wait. There’s even

The International Standard of Quality guarantees these

electrical AQLs on all parameters over the o
e: 0.1% on MOS RAMs & ROMs; 0.

ture

rating tempera-

on Bipolar

Logic & nterfaw 0.3% on Linear, LSI Logic & other memories.

Advanced Micro Devices ¢\

901 Thompson Place, Sunnyvale, CA 94086 » (408) 732-2400
IMOX is a trademark of Advanced Micro Devices, Inc.©1982 AMD

more. A CPU family. A
controller family. And com-
plete memory and BUS
interface families.

All compatible. All
made with IMOX. All with
a quality guarantee you
can't get from anyone else.

If you've got a DSP
dilemma or any high per-
formance problem, call or
write for AMD’s new book
on Digital Signal Process-
ing. We'll shed some light
on the subject.

Circle 23 onreader service card
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Electronics and the law

Who owns employees’ inventions?

by Marc E. Brown, patent attorney practicing in Los Angeles

company generally has no rights in an

invention merely because it was created

by an employee. This general rule,

however, is subject to the following
three exceptions:

Use of company time, facilities, or funds.
When an invention has been developed on com-
pany time or with the use of its facilities or
funds, a “shop right” usually can be asserted
over it bv the company. This right allows the
company to make use of the invention without
the inventor’s consent and without having to pay
any compensation. However, this right to free
use cannot be sold by the company to another
company or individual. Morcover, it does not
include the right to prohibit others (including
the inventor) from using the invention. That
right is preserved for the inventor, who may still
patent his invention. In law, the interest con-
veyed by the shop right is referred to as a
*nonexclusive’ and “nonassignable™ license.

Although a shop right cannot be asserted
unless company time, facilities, or funds were
used, the mere use of one or morc of these
company assets will not always guarantee the
crcation of a shop right. Other factors often
considered are: whether the invention is closely
related to the company’s business, whether the
company knowingly assisted in its development
or protection (for example, paid for a patent on
it), and whether the inventor permitted the com-
pany to use it without charge or objection. No
single factor is decisive. In each case, the court
will examine whether the company’s connection
with the invention is sufficient to justify its
assertion of a shop right.

Employees in special positions. If the inventor
was employed specifically for the purpose of
creating the invention, for example, a consultant
hired to develop a flip-flop circuit with a very
high input impedance, the company can claim
all the assertable rights in the invention. This
claim can include the right to sell it or to
preclude all others from making use of it—even
the inventor. (However, as suggested in previous
columns, these rights will not gencrally be
enforceable unless the invention is patented or
maintained in secrecy.) Moreover, unlike the
shop right, these full ownership rights will exist
even if the invention has been created at home
without company equipment or funds.

A few older cases have held that inventions of
engineers are not normally subject to full owner-
ship rights because engineers are merely
employed to “design,” which is different from to
“invent.” It is uncertain whether these cases
would be followed today. Of course, the possibil-
ity that a shop right can be successfully asserted
is not precluded, as long as the necessary con-
nections with the company, as discussed above,
are present.

Full ownership rights may also be obtained
over inventions made by high-ranking company
officials (like directors, officers, and partners),
regardless of their assigned dutics, if a shop
right would otherwisc have existed. The differ-
ential treatment often afforded to high-ranking
company officials is a consequence of the higher
degree of loyalty required of them by law.

Rights by contract. The results discussed
above can be altecred by written agreement
between the company and the employee (oral
agreements are also usually effective, but diffi-
cult to prove). However, if the agreement is
grossly unfair to the employee, the courts may
refuse to enforce it.

For example, an agreement granting a com-
pany all rights over all inventions made by its
employees following termination of employment
probably would be held void. However, if lim-
ited in time and to only those inventions closely
related to the company’s business, the agree-
ment might be upheld.

Employee suggestion plans are another source
from which companies can obtain invention
rights by agreement. Moreover, rights may be
obtained through such plans, although the plan
does not give the employee a fair share of the
profits made from the company’s use of the
invention. Some compensation to the employee
is usually required before the court will enforce
the plan.

One final point: claims of ownership over
employee inventions should be made promptly.
if the company or employee remains silent until
after the invention becames a commercial suc-
cess, all rights may be lost.

This column sets forth basic principles of law and is
not intended as a substitute for personal legal
advice. Questions and comments are invited and
should be sent to Mr. Brown in care of Electronics.
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Tektronix brings you
the world’s first and
only triple program-
mable power supply.
The PS5010, $2500," of-
fers exceptional accu-
racy and programming
ease, in systems or
stand-alone
applications.

You get the most
commonly used volt-
ages: 0to =32V dual
floating supply, to 1.6 A
(0.75 A above 15 V) and
+4.5Vto +5.5V logic
supply, to 3 A.

Each supply can be
programmed indepen-
dently for voltage and
current limits with auto
crossover. Digital dis-
plays indicate regulated
values automatically.
Total voltage accuracy
of 0.5% eliminates the
need for monitoring
devices.

Unlike listener-only
power supplies, used in
most |[EEE-488 systems,
the PS5010 constantly
monitors itself and com-
municates changes in
status, over the bus and
front panel. Other fea-
tures include source
on/off and powerful
GPIB status reporting
commands.

The DM5010 has all
the right answers, at
just the right price.
This highly versatife fully

*U.S Domestic Price, only.
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® -
Programmable Digital
Multimeter, $1995," gives
you calculating power,
priced-right perform-
ance, plus programming

ease and measurement
speed.

The DM5010 meas-
ures DC volts, resistance
and true RMS (AC and
AC + DC volts). Built-in
math functions include
averaging, nulling,
offset, scaling, db and
comparison to limits
activated with either front
panel controls or the
JEEE-488 bus.

You get 4'%2 digits of
readout resolution, accu-
rate to within 0.015% dc.
Or up to 26 readings per

POSITIVE

second with 3%z digit

resolution, accurate to

within 0.1%.

Part of the family:
TM5000 Program-

mables. The PS 5010
and DM5010 share the
configurability of TM500,

plus Common Codes

and Formats that fit all

Tek GPIB instruments

The Tek GPIB approach

is the simplest, most
comprehensive im-
plementation of the

|EEE-488 standard ever

developed.

For additional informa-
tion or the address and

phone number of the
Tektronix Sales Office
nearest you, contact:

5
oy P
PETNLL PR TR N TR TR
A ety sl L)

U.S A., Asia, Australia, Central

& South America, Japan.
Tektronix, Inc.

PO. Box 4828

Portland, OR 97208
Phone: 800'547-1512

Oregon only: 800/452-1877

Telex: 910-467-8708
Cable: TEKTRONIX

Europe, Africa, Middle East

Tektronix Europe B.V.
Postbox 827

1180 AV Amstelveen
The Netherlands
Telex: 18312

Canada

Tektronix Canada, Inc.
P.O. Box 6500

Barrie, Ontario L4M4V3
Phone: 705:737-2700
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GRAYHILL KEYBOARDS:
DIFFERENT STROKES
FOR DIFFERENT FOLKS

SERIES 88 A shortstroke sealed keyboard
with excellent audible and tactile feedback.
Colorful standard or custom-made graphics
integrates this keyboard into your front

panel. Coded outputs and low bounce char-
acteristics easily mate with logic circuitry.

SERIES 82 Long stroke high profile, wiping
contacts. 1, 2, 3 and 6 button modules can be
arranged for your specific needs. SPST to
4PST circuitry under each button; also avail-
able with coded outputs.

SERIES 83-84-86 Short stroke standard
3x4 and 4x4 keyboard configurations. Choice
of Y2 inch or % inch button centers and post or
flange mounting. Standard coded outputs—
easily interfaces with logic circuitry. Excellent
audible and tactile feedback.

SYSTEM 87 Short stroke low profile, snap
dome contact system provides tactile and
audible feedback. Modular units—1 thru 6
buttons and 3x4 and 4x4 pads can provide
any conceivable button arrangement.

Circle 26 on reader service card

Your product is distinctive, and
thus your keyboard needs are also
likely to be unique. That's why
Grayhill offers you four different
keyboard families, with a host of
options in each. We’'ll help you ar-
rive at the keyboard solution that’s
most practical, attractive, and cost
effective. Two of our four families—
Series 83-84-86 and Series 88—
are built around the popular 3 x 4
and 4 x 4 keyboard configuration;
the other two—Series 82 and
System 87-—are modular, allowing
you to create any unique keyboard
arrangements.

Other features and options
include:
¢ up to 3,000,000
operations per button
» standard or special
coded outputs
» sealed or unsealed
* high or low profile
» short stroke or long
stroke—dome or
wiping contacts
* excellent audible and tactile
feedback in dome contacts
* post, flange or PC mount
s 12", 1 /16" or 34" button centers
* wide choice of
legending modes
 color choices

For detailed information on
Grayhill Keyboards, consult EEM,
ask your local distributor, send
fora copy of the Grayhill Keyboard
Catalog or call us with your
questions at (312) 354-1040.

cayhill

the Difference Between Excellent and Adequate

561 Hillgrove Avenue - LaGrange, IL 60525 U.S.A
Phone; 312/354-1040 » TWX: 910-683-1850



GRAYHILL Switches
are distributed by

ALABAMA
Huntsville
Powell Electronics
ARIZONA
Phoenix
Kachina Electronic Oistr
Tempe
Fisher/Brownell
Richey Electronics
ARKANSAS

Little Rock
Carlton-Bates
CALIFORNIA

Alhambra
Fisher Brownell

Anaheim

Glendale
R V Weatherford

Los Angeles
Electric Switches

Riversige
Electromc Supply

San Qiego
Fisher/Brownell
Richey Electronics

Santa Clara
Fisher Brownell

Sunnyvale
Powell Electronics
R V Weathertord

Sun Valley
Richey Electronics
COLO‘AOO

Qenver
Electronic Parts
csio

Newark Etectronics
CONNECTICUT
Betnel
Henind Electromics
Greenwich
Wise Components
Walhingtord
Midan Electronics
FLORIOA
Miami
Powell Electromics
Oakland Park
Peerless Radwo
Orlando
Hammond Electromics
GEORGIA
Norcross
AA Electric
ILLINOIS
Cmcagu
Newark tlectronics
Elk Grove willage
Pioneer/Chicago
Northbrook

Classic Components Supply .

Palatine
OHM Electronics
Peona
Klaus Radio
Wheaton
Conectnx
INOIANA
Evansvilie
Hutch & Son
FI Wayne
Graham Electronics
Indianapohs
Graham Electronics
Genes:s Electromcs
South Bend
Radio Oistnbuting

10WA
Cedar Rapids
Oeeco
KANSAS
Wichita
LCOMP Inc
MARYLANO
Beltsville
Powell Electromics
Gaithersburg
Pioneer Washington
Kensington
Marnine Air Supply Inc
Rockville
Capitol Radio Wholesalers
MASSACHUSETTS
Hingham
Sager Electric Supply
North Adams
Electronic Supply Center
Norwood
Gerber Electronics
Worcester
R M Electromics
MICHIGAN
Livoma
Pioneer Michigan
R § tlectronics
Qak Park
Newark Oetroit Electromics
St Claire Shores
Spemco
MINNESOTA
Minneapohs
Newark Electronics
Stark Electronics
St Paul
Gopher Electrontcs
MISSISSIPP
Jackson
Elngton Electromic
Supply Inc

MISSOURI
Kansas City
LCOMP Inc
Mav;tano Heights
LCOMP inc
St Lows
Olwe Indust Electronics
NEBRASKA

Lincoln
Scott Electronic Supply
NEW HAMPSHIRE
Hudson
Heihing Electronics
NEW JERSEY
East Hanover
State Electronics Parts Corp
Springfhield
Federated Purchaser
NEW MEXICO
Albuquerque
International Electronics
Walker Radw Company
NEW YORK
Binghampton
AS| Electronics
Bohemia
Car-Lac Electronic
Ingustnal Sales
Buttalo
Summt Qistnibutors
Lynbrook
Peerless Radio
Rochester
Simcona Electronics

ome
Rome Electronics

a

Harvey Federal Electronics

NORTH CAROLINA
Greensboro

Hammond Electronics

Pioneer Carohina

aleigh
Southeastern Electronics
OHI0

Cincnnaty
Hughes-Peters
UR] Electromics

Clevelang
Pioneer Cleveland

Columbus
Hughes-Peters

ayton
ESCO Electronics
Pioneer Oayton
Stotts Frnedman Co
OKLAHOMA

Oklahoma City
Electro Enterpnises

visa
01l Capitol Electromics
IJREGgN

Beaverton
Component Resources
Portland
United Radio Supply
PENNSYLVANIA
Ene
Rem Electronics
Harnsbur
Cumberland Etectromics
Philadelphia
Almo Electronics
Herbach & Rageman
Powell Electronics

Pioneer Pittsburgh
Reading

George D Barbey

RHODE ISLANO
Warwick

Edwards Electromics

SOUTH CAROLINA
Columbia

e Electromics
Greenviile

Hammond Electromics

TEXAS
Oallas

Norvell Electronics

1 Paso

International Electromes
Houston

Kent Electromcs

Harnson Equipment
irvin

Soltd State Electronics
Richardson

Fisher Brownell
Stattoro

Southwest Electronics

UTAH

Salt Lake City
Standard Supply
VIRGINIA

Richmond
Sl:rlma Electronics
WASHINGTON
Kent Interface Electronics

Seattle
R V Weathertorg
WISCONSIN

Milwauvkee
Marsh Etectronics

Gicaghill

Meetings

Technical Symposium East ‘82, The
International Society for Optical
Engineering (P. O. Box 10, Belling-
ham, Wash. 98227), Hyatt Regency
Crystal City Hotel, Arlington, Va.,
May 3-7.

Electronic Components Conference,
IEEE (D.J. Gendz, 1BM Corp.,
Department 649/014-4, 1701 North
St., Endicott, N. Y. 13760), Shera-
ton Harbor Island Hotel, San Diego,
May 10-12.

Carnahan Conference on Security
Technology, I1EEE (Sue McWain,
Office of Continuing Education, 533
South Limestone St., University of
Kentucky, Lexington, Ky. 40506),
Carnahan House, University of Ken-
tucky, May 12-14.

Custom Integrated-Circuits Confer-
ence, IEEE (David Lewis, Research
Laboratories, B-81, Eastman Kodak
Co., Rochester, N.Y. 14650),
Americana Hotel, Rochester, N. Y.,
May 17-19.

Appliance Technical Conference,
IEEE (Jim Stevens, 1000 Jorie Blvd.,
CS 5030, Oak Brook, 1ll. 60521),
University of Wisconsin, Madison,
May 18-19.

Control Engineering Conference and
Exposition, Control Engineering
magazine (Tower Conference Man-
agement Co., 143 North Hale St
Wheaton, I1l. 60187), O’Hare Expo-
sition Center, Rosemont, lll.,, May
18-20.

National Aerospace and Electronics
Conference, IEEE (Naccon, 140 East
Monument Ave., Dayton, Ohio
45402), Dayton Convention Center,
May 18-20.

Northcon/82 Show and Convention,
Electronic Conventions Inc. (999
North Sepulveda Blvd., El Segundo,
Calif. 90245), Seattle Center Colise-
um, May 18-20.

International Defense Electronics
Expo 82, Kiver Communications
(Information Center, P. O. Box 338,
Whitehouse, N. J. 08888), Hanover

Fairgrounds, Hanover, West Ger-
many, May 18-25.

Vehicular Technology Society Con-
ference, IEEE (Eddie Simon, 1970 B
St., San Diego, Calif. 92102), Town
and Country Hotel, San Diego,
Calif., May 23-26.

International Semiconductor Power
Converter Conference, 1EEE (E.E.
Von Zastrow, General Electric Co.,
Building 37-478, P.O. Box 43,
Schenectady, N.Y. 12301), Hyatt
Orlando Hotel, Orlando, Fla., May
24-27.

Electro 82, 1EEE (Dale Litherland,
Electronic Conventions Inc., 999
North Sepulveda Blvd., El Segundo,
Calif., 90245), Boston Sheraton Ho-
tel, May 25-27.

Semicon/West ’82, Semiconductor
Equipment and Materials Institute
(625 Ellis St., Suite 212, Mountain
View, Calif. 94043), Fairgrounds,
San Mateo, Calif., May 25-27.

Microcomputer Show ’82, Japan
Electric Industrial Development As-
sociation (3-5-8 Shiba Koen, Mina-
to-ku, Tokyo 105), Tokyo Ryutsu
Center, May 26-29.

Seminars

A series of 31 all-morning seminars
on digital signal processing is being
presented in 25 cities around the
U.S. and in eastern Canada by TRW
LSt Products, P.O. Box 2472, La
Jolla, Calif. 92038. The meetings
began late last month and will finish
in June. Call (714) 578-4385.

Integrated-Circuit Fabrication,
Howard Johnson’s Motor Lodge,
Boston, May 11-12, and at Hyatt
Rickeys Hotel, Palo Alto, Calif.,
June 3-9. Also LSI [Large-Scale
Integration] Design Alternatives,
Howard Johnson’s Motor Lodge,
Boston, May 13-14, and at Hyatt
Rickeys Hotel, Palo Alto, June
10-11. Each seminar costs $395 and
is sponsored by Integrated Circuit
Engineering Corp., 15022 North
75th St., Scottsdale, Ariz. 85260.

27



L g

T Y




TEK

IEEE-488 COMPATIBLE
SYSTEM INSTRUMENTS

GPIB
MADE EASY

From Tektronix
comes the simplest,
most comprehensive
implementation of the
|IEEE-488 standard
ever developed. Tek
GPIB equipment meets
ail IEEE-488 require-
ments and enhances
productivity with Com-
mon Codes and Formats.
More than practical, it
makes automating mea-
surement systems easy.

Our Common Codes
and Formats ensure
compatible data transfer
between instruments—
which IEEE-488, by
itself, does not.

And basic to the Tek
GPIB conceptis a
commitment to design
instruments that are
eminently compatible,
not just with controllers,
but with people who
use them.

No other system can
say so much.

Common Codes
and Formats keep
commands clear and
consistent. Their
English-like programming
language makes bus
control exceptionally
simple, even for the non-
technical programmer.
Writing systems software
is easier, programs

Circle #28 for literature

more efficient and self-
documenting.

The command set is
in “standard engineering
English” matching the
abbreviations on instru-
ment front panels. As is
shown above, readable
mnemonics in the com-
mand string set up the
PS 5010 Programmabile
Power Supply and the
DC 5010 Programmable
Universal Counter. In line
4110 we set the PS 5010
positive supply for 11.7
volts with an 0.5 amp
current limit, and turn the
supply output on. In lines
4130 through 4210 we
measure the period,
amplitude, risetime, and
falltime of a signal and
setthemequalto P, A, R,
and F, respectively.

Operating
conventions which are

user-oriented make Tek
GPIB devices even more
convenient. Resistant to
operator errors.

It's easy to setup

your system now. And

et back inside of it
ater. Our GPIB line
includes instrument con-
trollers, scopes, digitizers,
plus programmable
test and measurement
instruments such as
counters, digital multi-
meters, power supplies
and more.

System integration
comes easily. Common
Codes and Formats help
minimize the software
modifications required
when systems are
changed or expanded.

The Tek GPIB ap-
proach frees you from
dependence on outside
systems developers,

while assuring assis-
tance from our own
applications engineers.

You’ll enjoy a direct
connection to along
future of reliable, state-
of-the-art Tektronix
instrumentation. We
provide what you need
to integrate Tek GPIB
instruments into your
system. And you can be
sure that the equipment
you buy today will be
compatible with our
future GPIB products.

For further information, contact:

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

Tektronix, Inc.

P.O. Box 4828

Portland, OR 97208

For additional literature, or the
address and phone number of the
Tektronix Sales Office nearest you,
contact:

Phone: 800/547-1512

Oregon only 800/452-1877

Telex: 910-467-8708

TLX: 15-1754

Cable: TEKTRONIX

Europe, Africa,

Middle East

Tektronix Europe B.V.
European Headquarters
Postbox 827

1180 AV Amstelveen
The Netherlands
Phone: (20) 471146
Telex: 18312 - 18328

Canada

Tektronix Canada Inc.
P.O. Box 6500

Barrie, Ontario L4M 4V3
Phone: 705/737-2700
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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 T-12 “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 4 ns.

4. t’'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 supw.

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.

Circle 30 for Comparison Guide
Circle 272 for APP Note reyuest form

== GOULD

Circle 273 for T-12 communicator data
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Intermittent Problems’?

Blowing a Fuse?

Whether they blow fuses or
not, transients can cause disruption
in all modern electronic equip-
ment. Their sources may be found
in power line disturbances or in
the internal circuitry itself.

Find Out Why

For many years, power line
monitors have given us data on the
number and amplitude of line
transients, but not on their causes.
Today improvements in instrumen-
tation make it possible to capture
whole waveshapes, revealing infor-
mation on the nature of a transient.
A recent Navy report has made
progress in categorizing types and
suggesting typical signals resulting
from events such as abruptly ener-

gized transformers and switch
contact arcing. Figures 1 and 2
show transients from a 60Hz, 120V
shipboard power network. They
are similar in amplitude and dura-
tion, but distinctly different in type.
The Nicolet Digital Oscilloscope's
pre-trigger viewing and large
memory size capture the entire
wave signature. Amplitude and
duration can be read from the
screen’s numerics.

 Erratic Unexplained
Errors?

Intermittent errors located
within electronic circuitry are illus-
trated in Figure 3. This bothersome
transient was detected during

n—;-——ﬁ_’-—v"’m'.__\ §‘%Ja .

-o288eowv

Fig. 1: One type of power line transient

-0063omu

Fig 2: Second type of transient
[from same network.

* Waveforms conurtesy of Naved Electronic Systems Engineering Activity and Diablo Systems Inc., Div. of Xerox.
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development of a complex daisy
wheel printer. Although a logic
analyzer indicated an error condi-
tion, the nature of the error
remained a mystery. By triggering
the Nicolet scope on the error, a
fault in the daisy wheel displace-
ment was isolated and corrected.

Let ;Nicolet Scope
~ Capture the Cause

In both these examples, tran-
sients were captured and recorded
on floppy disk automatically,
freeing engineers and technicians
for more important tasks. Later
the signals with all their original
data were recalled for detailed
examination and comparison.

The data could then be

Fig. 3: Print wheel movement. Glitch
caused by noise in control circuitry

manipulated, plotted or trans-
ferred directly to a computer for
more complex calculations, for
example, of the energy content of
the transients.

The Nicolet digital oscillo-
scope is using new technology to
solve long-standing problems. With
its help, even hard to find intermit-
tent problems are being isolated
and eliminated.

-

_.4“-'.'
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If you would like to try out a
Nicolet digital oscilloscope in your
own laboratory call 608/271-3333
or write Nicolet Instrument Corp-
oration, Oscilloscope Division,
5225 Verona Road, Madison,

W1 53711

In Canada: call 416/625-8302.

NICOLET

INSTRUMENT
== CORPORATION

OSCILLOSCOPE DIVISION
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Bell widens
wavelength range
of optical fiber

Array microphone
compensates for
speaker’s distance

Steering unit explores
goals for R&D co-op

Roim PBX wins
NTT approval

Another standard
pushed for iocal nets

National unvelling
midrange mainframe

Electronics/April 7, 1982

Electronics newsletter

A team of researchers from Western Electric Co. and Bell Laboratories
has designed and experimentally verified the widest wavelength range
(1.45 to 1.73 um) for a single-mode, low-loss, low-dispersion optical fiber.
The fused silica fiber has two claddings in order to tailor the refractive
index to the desired combination of wide bandwidth, low loss, and low
dispersion. It is ideal for wavelength-division multiplexing, where a num-
ber of lasers beam different frequencies into the same fiber simultaneously.

An array microphone that compensates for variations in a speaker’s
position while minimizing noise pickup and needing no attachment to the
person will be introduced by American Telephone & Telegraph Co.
Designed for teleconferencing by Bell Laboratories, Murray Hill, N. J.,
the Quorum system does its job by means of an array of 28 electret
microphones mounted on one side of a 30-in. stalk that sits on a table. Up
to four of the arrays can be ganged for larger rooms.

A task force scheduled to meet in Denver on April 1 aims at hammering
out areas of agreement among participants in the proposed semiconductor
and computer research cooperative, MCE Inc. William C. Norris, chair-
man of Control Data Corp. and prime mover behind MCE [Electronics,
March 10, p. 97], also says that three more companies have joined the
group, although he declines to name them.

Rolm Corp. of Santa Clara, Calif,, a top U. S. maker of digital private-
branch exchanges, became the first company of any nation to win full and
formal approval from Nippon Telegraph & Telephone Public Corp. for
Japan’s digital switching market. Thus, Rolm becomes only the third
foreign firm to win any kind of NTT approval. With virtually no such PBX
systems in place yet in Japan, Rolm foresees an annual total market there
of $600 million to $1 billion within four to five years.

The quest for a local-network standard is getting harder: a new contender
from Cromemco Inc. (see p. 147) is on the scene, and IBM is staking out
its own position (see p. 37). So far, the 802 committee of the Institute of
Electrical and Electronics Engineers has endorsed two major approaches,
collision detection and token passing. Now, Cromemco of Mountain
View, Calif., has asked the 1IEEE Computer Society’s standards board — yet
another review group-—to approve its network scheme as a standard.
C-Net, as it is known, employs both virtual circuits and collision detection
along a twin-axial cable with balanced differential drives.

What is probably the first U. S. non-IBM mainframe in a while to use
state-of-the-art semiconductor technology is coming from National
Advanced Systems, Mountain View, Calif. The AS 6100 includes high-
speed emitter-coupled-logic gate arrays, 4-K bipolar random-access memo-
ries for writeable control storage, and 64-K MOS RAMs for main memory.
The 1BM-compatible computer is a midrange machine with a performance
figure of about 2 million instructions per second and is intended to
compete with 1BM’s 4341 group II systems.
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Honeywell poised Don’t be surprised if Honeywell Inc.’s captive chip operation jumps into
t nic the merchant semiconductor business by midyear. Its Solid State Electron-
o0 se $ ics division in Plymouth, Minn., has set up what it terms a solid-state
venture department that is currently settling on which niches look most
profitable to attack. It has expertise in both MOS and bipolar circuits as
well as sensor and advanced packaging technologies.

Package downloads Developers of software for Hewlett-Packard Co.’s HP-41 hand-held com-
puter no longer need be limited to programming with its calculator-style
CP/M programs to HP-41 keyboard. F.g M. Weaver Associates Inc.’s Han%i-Held Products division
will demonstrate a CP/M-compatible software development package for the
41 at an HP-41 users’ conference to be held April 17 in Philadelphia.
Software developed using the HHP-410UCC (user-code compiler) can be
downloaded from a host computer to the 41 through the HP-iL. and a
parallel-port converter supplied by Weaver, of Charlotte, N. C.

Personal computer Digital Equipment Corp. will dive into the personal-computer market in
May with a family of machines elegantly packaged with tilting, light-
coming "°“? DEC weight screens and detached, low-profile keyboards. One computer will be
a repackaging of the DECmate Work Processor, the PDP-8-based small
computer announced last year by the Maynard, Mass., company; another
will be based on the 16-bit PDP-11 architecture (probably using the new
T-11 microcomputer chip) and will contain floppy and hard disks. The
third newcomer will run a widely used outside operating system (most
likely cP/M). Also, late this month at the Hanover Fair in West Germany,
DEC will introduce a new baby member of its 32-bit VAX family, the
VAX-11/730. Meanwhile, Italy’s Olivetti has announced its entry into the
personal-computer market (see p. 64).

Jedec proposes Order may soon arise from the confusion in high-speed complementary-
. MOS logic. Motorola, National Semiconductor, Philips, RCA, and Signe-
H-C-MOS standard ;" /" ith the Joint Electron Device Engineering Council to come up
with a standard set of specifications for the high-performance C-MOS, or
H-C-MOS, logic families they produce. The standard will be for silicon-
gate logic circuits operating with a supply voltage of 2 to 6 v. The
proposed specifications will be presented at another meeting in June, and if
agreement is reached, the standard will be published by mid-1983.

Addenda Leading-edge microelectronics has come to photocopiers with the intro-
duction by Eastman Kodak Co., Rochester, N. Y., of a model that has two
8085 microprocessors for sophisticated user interfacing and extensive
self-diagnostics. Capable of 5,500 images an hour, the Ektaprint 250
Duplicator uses 122 K-bytes of a possible 128 K-bytes of memory; the two
microprocessors communicate over an IEEE-488 bus that permits expan-
sion of internal memory as well as external communication capabili-
ties. . . . International Business Machines Corp. has added three large
computers to fill the performance gap between its midrange 4300 series
and the top-performance 3081 series. The new 3083 series has three
model groups—E, B, and J.
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'WHY BUY THEIR CIRCUITS |
WHEN WF'LL BUILD YOURS?

Since you have some ideas
about systems, you probably
also have some ideas about
ICs. And maybe your ideas
include a wish list. Because
nobody makes exactly

the IC you need to optimize
your system.

You can make do with standard
parts, maybe three or four more than
you think you really need. Or, you can call
LM.P WeTe specialists in custom MOS. NMOS
or CMOS. You design or we design. You design and
we build. Or, we design and we build.

Custom MOS any way you want it. Prototyping or
production quantities. 5 or 3 micron technology. But when
we'Te finished, you own it. We don't. And neither does anybody else. Which means
you can hold your jump on the market.

But why L M.E? One reason: A management team with experience. 91 years
ot it in all five critical areas of custom IC manufacture. Design. Production.

Operations. Quality control. Customer liaison. And that'’s just our manage-
ment team.

And we started with CAD. It isn't pasted on. It's built into our design and
manufacturing operations. Which means we can deliver your designs or circuits
on a schedule that fits your schedule. Fmm—————— e ————

And heres the clincher. In the long - '
run, it is always cheaper and more efti- 'M ’ ESSP%';TP%STO
cient to build your own circuits than Internationcl Microelectronic Products
it is to buy theirs. 2830 North First Street

Planning asys tem? Call us. We'd like San Jose, CA 95134 (408) 262-9100
to work with you from initial concept
through final production. And we can
join you at any stage in between. With
complete custom MOS facilities. Any way
you want them.

You build our circuits?
Tell me about your capabilities.

Name

Company

Address

City State Zip

I'm a prospect,call me at ( )



One device out of 200...

One board out of 10...

Two systems out of 5

How a respectahle 0.5% device
failure rate can turninto a
0% disaster

Even if only one static-damaged
device out of every 200 escapes your
notice, the result can be a disaster.

Figuring that each PC board has 20
devices, a 0.5% device failure rate
means one out of 10 boards will fail.

Put 5 boards into a system and the rate
compounds to 40%.

Count up the costs, the lost time, and
the blemished reputation, and you'll
see why taking a new approach to your
static problems can be one of the most
profitable moves your company can
make.

Prevention, not detection,

is the solution.

When you rely on detection, you're on
the defensive. But apply the following
2 basic rules of static control, and you
take the positive approach:

(1) Handle all static-sensitive com-

ponents at static safeguarded
work areas.

(2) Transport all static-sensitive
components in static shielding
packages or containers.

Perhaps you've already partially
implemented these rules in your plant,
and even in the field.

But with so much to gain, isn't it time
you considered a program for Total
Static Control?

This is where 3M can help.

In addition to a full line of static con-
trol products, we offer seminars,
surveys, employee training and other
elements to help you plan and manage
both the technical and the human
aspects of a comprehensive program.

May we send you details? Just return
the coupon to: Static Control Systems
Division, 3M, Dept. ETC-042, 225-4S

Total control of the static in your business

3M Center, St. Paul, MN 55144, Or call
toll-free: 1-800-328-1684

(in Minnesota:
1-800-792-1072)
Packet also includes 1
literature on 3M's full
line of static control
products, plus
technical reports on
electrostatic discharge.

Static Control program
() Have a 3M representative contact me.

Name

Company

Address

I Title Phone _ I

3M Hears You...

Circle 36 on reader service card
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Significant developments in technology and business

IBM sees baseband,
token-passing ring
for local networks

by Harvey J. Hindin, Communications & Microwave Editor

Studies for IEEE standards
committee shed light on the
future office but presage no
product plans, says company

Results of local networking studies
conducted within International Busi-
ness Machines Corp. have for the
first time been made available to the
committee of the Institute of Electri-
cal and Electronics Engineers that
has been working to develop stan-
dards for the networks. In four tech-
nical papers, IBM engineers outline a
scheme for the office of the future
that relies on a ring network with
token-passing access control and
baseband transmission.

It remains to be seen, of course,
whether 1BM, whose market clout
can establish de facto standards,
introduces its own local network, as
has been rumored [Electronics, Feb.
24, p. 33]. 1BM will not say, and it
emphasizes in the papers that its
submission *is not an 1BM product
offering nor an implied commitment
to any future product offerings.”

The IBM conception contains ele-
ments already present in the myriad
other nets introduced in the last few
years, such as Ethernet, spearheaded
by Xerox Corp. and employing base-
band transmission, and Arcnet from
Datapoint Corp., using token pass-
ing. The ring net itself is being used
extensively in the UK.

As for speed, contend the IBM
authors, who are staff members of
the Communication Products divi-
sion, Research Triangle Park, N.C.,
4 megabits “is a good design point™
and a *“tradeoffl between network

Electronics / April 7, 1982

drive distance and data rate.” It is
around the midrange of data rates
that have been proposed.

For example, C-Net by Cromem-
co Inc. operates at 880 kilobits per
second (see p. 147), and Ethernet is
up at 10 megabits/s. However, any
IBM network that results is not likely
to be limited to this figure. At the
National Telecommunications Con-
ference in New Orleans last Decem-
ber, researchers at I1BM’s Zurich
(Switzerland) laboratories described
their work with ring nets at 8 and 16
Mb/s, as well as 4 Mb/s.

For 1BM, *“the token-ring architec-
ture is [for] an evolutionary system
and today represents the best
response to the known [office] envi-
ronment,” says D. W. Andrews. “In
the future it can adapt to new
requirements and technologies.”

As described in the documents,
IBM’s lines of work processors, com-
puters, printers, terminals, and the

like can be linked with either
twisted-pair copper wire, coaxial
cable, or fiber-optic cable. The com-
pany’s J. D. Markov points out that
*“data-grade twisted pair is suitable
for a 4-Mb/s data rate at distances
up to 1 kilometer.”

The key to 1BM’s use of token
passing to regulate access to its net-
work is a software-controlled “moni-
tor.” This program not only super-
vises the token’s operation but takes
care of efficient recovery of the local
network in the case of token-related
errors. (The token passed is actually
a digital word sent to each terminal
in turn that allows it to communicate
with the net.)

Equally important is that the
token-passing design allows all exist-
ing terminals to interface with the
local network. In fact, according to
Andrews, the terminals will need no
modification to their present data-
link—control protocols. This feat is
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Around the loop. Receiving and transmitting amplifiers and bypass relays connect each
piece of data-generating and -receiving gear to the distribution panels in IBM's local network.
The relays bypass unused stations and protect the ring by locking out faulty gear.
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accomplished by incorporating the
terminal’s data and protocol bits in
the data field of the local network’s
transmission frame.

The ring involves distribution pan-
els to which work stations are con-
nected; the panels connect to the
ring (sce diagram, p. 37).

Relays and switches in the panel
act to bypass inactive or malfunc-
tioning stations. Data-generating
and -receiving devices are connected
to the ring through adapters, which
contain the analog and digital cir-
cuitry to receive and retransmit the
data as well as the ring-access proto-
cols. For now, these protocols are
restricted, like Ethernet’s, to the
physical- and data-link-level layers
of the International Standards Orga-
nization’s standard architecture.

Signal jitter and distortion in the
repcaters in general limit the num-
ber of stations a local network han-
dles. So, I1BM has opted to connect
multiple-ring networks through
“bridges,” or software-controlled
high-speed digital switches. These
bridges, says R. C. Dixon, one of the
IBM authors, could use fiber optics
when the aggregate data rate is 10
Mb/s or higher.

The bridges can handle either
asynchronous or synchronous data
traffic. This means the token-access
protocol will allow priority network
access for synchronous transmission
from selected stations on the ring.

One important application of this
priority access is for synchronous
operation of a 64-kb/s voice channel
based on pulse-code modulation.
This requires a guaranteed band-
width and time delay, provided by a
control station on the network that
sets access priorities and handles the
token monitor.

Industri_a_l

Factories net
still more networks

Increasing numbers of program-
mable-controller makers are backing
their own communications schemes
in hopes of taking a dominant posi-
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To make its industrial-communica-
tions networks more accessible to
human operators, Gould Inc.'s Modi-
con division in Andover, Mass., has
introduced a real-time, color-graph-
ics monitoring and control terminal
activated by a touch-sensitive
screen. Users can either load the
8086-based Modvue from a library
of disk-stored standard displays or
create their own custom graphics to
represent the internal states of pro-
grammable controllers or the status
of processes and equipment.

By touching a transparent resistive
grid laminated on Modvue's screen,
the user can call up new displays,
change the status of a controller or
of equipment managed by the con-
troller, or set conditions for alarms.

The initial Modvue offering, the
$25,000 CR-900 programmable
touch control center, supports links
with up to 64 Modicon controllers
operating on the company's three-
year-old Modbus communications
range of equipment that includes

Responsive console brings up
controller status at a touch

network. Future incarnations of the
system will tap into Modway, Modi-
con's factory network supporting a

robots, machine tools, and micro-
processors as well as programmable
controllers.

Modvue's capabilities include the
ability to display in color the real-
time activities of transfer lines, batch
reactors, valves, motors, and so on,
in images like pie charts, line draw-
ings, or text. -Linda Lowe

tion in *‘the factories of the future.”

Texas Instruments Inc. and Gen-
eral Electric Co. independently
joined the factory network competi-
tion with announcements on March
30 of Tiway 11 and GEnet. Ti is devel-
oping integrated circuits to provide
access to its planned industrial sys-
tem, while GE is gearing up for its
first factory-office network deliveries
this summer.

Installations. Meanwhile, pro-
grammable-controller leaders Allen-
Bradley Co. and the Modicon divi-
sion of Gould Inc. are both concen-
trating on the installation of earlier
announced nets. Andover,
Mass.—based Modicon, which intro-
duced Modway last year [Electronics,
March 10, 1981, p. 33], is currently
installing its first system at an auto-
motive plant in Michigan. At Allen-
Bradley, Odo J. Struger, director of
engincering of the Programmable
Controller Systems division near
Cleveland in Highland Heights,

Ohio, declines to give an exact num-
ber, but says his firm has *‘a substan-
tial number” of Data Highway net-
works up and running.

Partly at stake in the dash for
factory network supremacy is a pro-
grammable-controller market that
most estimate will reach $1 billion in
four years. Programmable control-
lers, as well as equipment like robots,
will be connected to these high-speed
digital highways, allowing them to
work in harmony with each other.
The current slumps in automotive
and other industrial sectors have
delayed some programmable-con-
troller installations, admits Struger,
who places total U. S. sales in 1981
at slightly less than $300 million.
*“*Most auto firms pushed back
installations by a half year or so,” he
says.

To come. At the programmable-
controller show in late March in
Chicago, TI unveiled plans to make
available late next year interface
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modules to Tiway I, a peer-to-peer
broadband industrial-communica-
tions system designed to use cable-
television lines. (Tiway I, also
unveiled at the show, is an extension
of the company’s present hicrarchi-
cal controller system that has a net-
work controller to supervise data
traffic.) TI’s Industrial Controls divi-
sion in Johnson City, Tenn., also
intends cventually to make Tiway 11
compatible with other transmission
media, such as fiber optics, twisted
pairs, phonc lines, microwave
radio, and satellite communications.

Tiway Il will have a data rate
greater than | megabit per second
and will be able to handle video and
voice communications over its broad-
band lines. TI says the network
scheme, which will be detailed later
this year, “is to be generally compat-
ible with the leading proposed net-
work standard™ of the Institute of
Electrical and Electronics Engineers.
The company plans to sell its Tiway
chips to other industrial-controls
manufacturers in an cifort to further
promote the usc of its factory com-
munications scheme.

Dual purpose. Mcanwhile, GE’s
programmable-control operation in
Charlottesville, Va., is planning to
deliver a broadband, turnkey net-
work system for usc in both the
oftice and the factory. GEnct, which
has a transfer speed of 5 megabits
per second, is designed to accommo-
date interactive graphics units, nu-
merical-control cquipment, robots,
and programmable controllers, as
well as office data terminals. It was
developed by GIE subsidiary Intersil
Systems division in Sunnyvale, Calif.

A Bus Interface Unit will be avail-
able in both 4-port and 16-port ver-
sions for between $500 and $1,000
per port. To handle translation
between Glinet and other protocols,
GE will provide a Versatile Commu-
nications Controller containing cight
Z80s at $800 to $1,200 per line.
Software is alrcady on the market to
bring Digital Equipment Corp. com-
puters onto the network, with pack-
ages for 1BM, Hewlett-Packard, and
other computer manufacturers
planned, according to a GE spokes-
man. -J. Robert Lineback
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Testing

Electron beams focus
on testing of VLS

Electron-becam probing of an inte-
grated circuit’s internal interconnec-
tions (or nodes) to test their logic
states promises to replace mechani-
cal probes. The clectron beam’s abil-
ity to focus narrowly on tiny inter-
connecting arcas of very large-scale
ICs without the need for special test
pads, and its advantages as a load-
less, noninvasive probe, are giving
impetus to development efforts by a
number of 1C makers [Electronics,
July 14,1981, p. 105].

In what may be the first step
toward automating the probe’s test-
ing capability, International Tele-
phone & Telegraph Corp.’s LSI
Technology Center in Shelton,
Conn., reports it has demonstrated a
system able to make pass/fail deci-

sions about the dynamic logical
responsc of 1C nodes without requir-
ing human analysis. Designed for
both design verification and failure
analysis, the ITT system uses the
same principle, called voltage con-
trast, as do other clectron-beam
probes. It depends on the fact that
sccondary eclectrons, induced when
an electron beam is applied to an
interconnection, become trapped by
a retarding clectrostatic field if the
interconnection is kept at +35 volts,
but can spced away unimpeded from
a grounded onc.

Flags rejects. A system cquipped
with a collector of these secondary
clectrons thus sees mecasurably
greater energy cmitting from a
ground value (0) than from a +5-v
value (1). But while existing systems
convert cnergy rcadings into visual
“logic maps” for manual analysis,
ITT’s system analyzes the nodes’ log-
ic responses internally, generating a
printout that flags bad responses,
according to Swamy Thangamuthu,
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manager of product evaluation and
product assurance at the ITT center.

With the manual approach, an
operator must be involved to judge
node response by studying voltage-
contrast photographs or representa-
tions on an oscilloscope or other dis-
play equipment. “But when you nced
to check many nodes, extensive test
patterns, or whole device cycles,” he
says, “the number of logic displays
and the time it takes to analyze them
becomes impractical.”

The ITT system employs standard
functional blocks including a com-
mercially available scanning electron
microscope (SEM) and a Digital
Equipment Corp. PDP-11/03 mini-
computer configured as a functional
tester (see diagram). The computer
uses a logic-simulation program gen-
erated at the time the 1C was
designed; this is nothing more than a
truth table describing the expected
logical response of each internal
circuit node for an applied electrical
stimulus.

Collector. In addition to dictating
the electrical stimulus delivered
through a specially designed inter-
face to the device under test, the ITT
system’s computer synchronizes the
SEM’s delivery of an electron-beam
pulse with a given node’s response. It
does this in a so-called spot mode,
focusing on a single node rather than
scanning across the chip.

The system’s detection system col-
lects any secondary electrons emit-
ted at the node and converts them
into photons, which are amplified by
a photomultiplier and passed on to
the SEM’s preamplifier. From there,
the signal passes to an ITT-designed
discriminator circuit, where it is fil-
tered and amplified for delivery back
to the system minicomputer. The
preamplifier can in addition send the
signal through a video amplifier for
display.

After analyzing each node’s re-
sponse, the system’s computer gener-
ates a test printout detailing se-
quence numbers from the stored log-
ic-simulation file, each truth-table
input, the identity and responsec of
each node, and the nature of any
untoward response. Instead of wad-
ing through many voltage-contrast
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images to reach a complete charac-
terization of a circuit, the test opera-
tor need only scan a single printout
[Electronics, Feb. 24, p. 34].

ITT has no plans at present to mar-
ket its system, notes Thangamuthu,
who, along with colleagues Michael
Macari and Seymour H. Cohen,
reported on the system at last week’s
International Reliability Physics
Symposium in San Diego, Calif. He
adds that continuing development
efforts will focus on automating the
beam-positioning process, which is
now done manually, and on integrat-
ing an improved electron-beam
source and more sensitive detection
equipment. -Linda Lowe

Memory

Revised process
yields 15-ns RAM

Big-computer designers will have at
their disposal this month a superfast
high-speed random-access memory:
a 4-K design sporting a blazing 15-
nanosecond access time. Sample
quantities are being made available
by Motorola Semiconductor, which
fabricates the device with a new ver-
sion of an oxide-isolated bipolar pro-
cess it has been using for high-speed
emitter-coupled logic arrays. Here-
tofore, access time for the fastest
RAMs, which have also relied on ECL

circuitry, topped out at 25 ns.

The MCM10470A, which Motor-
ola refers to as a Mosaic device (for
Motorola oxide self-aligned im-
planted circuit), is only the opening
shot in a campaign by the company
to apply Mosaic to all its ECL RAM
and TTL parts. The firm is also pro-
viding samples of its first TTL part
this month. It is a low-power, 256-
by-4-bit device that uses only 400
milliwatts. Other Mosaic-based
products are set to roll out steadily
from the Bipolar Integrated Circuits
division in Mesa, Ariz., says James
Micle, manager of bipolar-memory
product marketing.

Mosaic makes sense for faster and
smaller bipolar memories, says
Micle. It allows the larger packing
densities that are achieved with
Motorola’s Macrocell ECL arrays,
for which Mosaic was initially devel-
oped in the late 1970s. These arrays
crowd 1,200 gate-equivalents onto a
single chip.

This density cannot be achieved
with established junction-isolated
devices because of the isolating junc-
tion’s diffusion during subsequent
processing steps. Also, the larger the
diffusion, the greater the parasitic
capacitance. With Mosaic, an im-
planted oxide barrier (see figure)
cleanly isolates devices from them-
selves and from resistor areas.

A transistor that is fabricated with
Mosaic 1, Motorola’s first version,
measures 1,169 square micrometers
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compared with 2,040 um? for the
carlier junction-isolated approach.
The ECL. RAM parts are sccing a
smaller version of Mosaic I, in which
device area is reduced to 424 pm?2,
Small size is critical, says Miele,
since the chip must be small enough
to fit the 300-mil-wide “skinny™ dual
in-line package fast coming on the
scene.

Room to improve. Micle secs plen-
ty of room for product improvements
with Mosaic I. He cites as an exam-
ple a 256-by-4-bit RAM with 10-ns
performance. Still bigger gains will
come, he says.

Mosaic 1l halves device size by
changing to a walled emitter, reports
Sal Mastroiani, the engincer respon-
sible for developing the original pro-
cess and now in charge of bipolar
digital-process development. “We
climinated the ring around the emit-
ter, so now the same size emitter fits
in a smaller space and goes all the
way to the isolation-oxide wall,” he
explains.

As a result, a factor-of-two reduc-
tion in speed-power product, with
250-picosccond gate speeds, is possi-
ble. The walled emitters will first
appear in Motorola’s upgraded Mac-
rocell arrays, designated MCA 1.
Memories built with Mosaic 11 are
at least several years away.

However, Mosaic 111 will come on
the scene next year, notes Mas-
troiani. In Mosaic 111, n* polysilicon
emitters will be sclf-aligned to the
p* polysilicon base contacts to cut
device size in half again—to 222
pm?—and reduce parasitic capaci-
tance even further.  -Larry Waller

!’ioduct_ig; :

X-ray lithography
gets new source

Rescarchers at almost all of the
major scmiconductor companies
agree that when the limits of optical-
lithography systems are reached

down around 0.75 micrometer — X
rays and not clectron becams will be
the exposure system of choice. And
though gas-plasma X-ray tubes and
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synchrotrons |Electronics, Jan. 27,
p- 40] look promising for production
systemss five years from now, what is
needed today is a reliable X-ray
source.

Kevex Corp. of Scotts Valley,
Calif., may have the answer. At a
meeting of the Socicty of Photo-
Optical Instrumentation Engincers
in Santa Clara, Calif., last weck,
Kevex unveiled a new fixed-target
X-ray tube designed for semiconduc-
tor wafer-cxposure systems.

The source is the first one with a
fixed target to be commercially
available. Similar devices have been
built by other companies but were
designed for specific customers, says
Brian Skillicorn, manager of Kevex’s
X-ray tube division.

Most X-ray tubes ecmploy a rotat-
ing target to kecep temperatures
down —the clectron beam is not con-
centrated on the one spot so the tar-
get does not burn up. However, some
higher-power tubes require cooling.
Either way, it is quite a trick to build
a vacuum-tight scal around a rotat-
ing tube and, in fact, some compa-
nics usec magnetic fluids for the
scal —still trickier stuff.

Vibration. For precision lithogra-
phy, the problem is that the rotation
of the target causes vibration. In a
mask-cxposure system this, in turn,
causes the output -
beam to jiggle, reduc-
ing resolution—and it
is resolution that is the
goal in the first place.
Moreover, the jiggling
can cause the wafer to
move, producing mis-
alignment.

A fixed 1target
avoids these problems,
but then runs into the
difficulty of getting
the power level up for
sufficient beam
brightness. This is
where the Kevex de-
sign comes in, with its
means of cooling the
target so it will be able
to yield suflicient out-
put power.

Kevex has had the
design in mind since

1973, when it patented the fixed-
target source. Cooling is the key to
tube life, vital for production X-ray
sources. According to Skillicorn,
“we've run our source at full power
(4.5 kilowatts) for over 100 hours
and at reduced power for 500 hours
and have not seen any deterioration.
The tube should be good for at least
1,000 hours.”

In operation, a stream of electrons
is focused on a 3-millimeter-diame-
ter fixed target that is cooled by
water. Very pure water is forced
under high pressure onto the anode
target. The pressure prevents a vapor
barrier (rom forming so heat remov-
al is rapid —on the order of tens of
kilowatts per square centimeter.

20-kv water. The tube, which
mcasures 4 inches in diameter by 11
in. high, is designed with the cath-
odc —the case—at ground potential.
This reduces overall size since the
case need not be electrically isolated.
As a result, the anode, and hence the
cooling water, is at 20 kilovolts.

Skillicorn says that this high
potential is no problem since the
very pure, ion-free water is noncon-
ducting and in a scaled system. The
X-ray source will sell for about
$148,000 with the power supply and
the cooling system. X rays emerge
from a l.4-centimeter-diameter be-

Source. An X-ray tube measuring 11 in. high and 4 in. in
diameter, has a sealed internal water-cooling system to keep
its stationary target at a low enough temperature.
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ryllium window in a conc with an
apex angle of 12°, “Different target
materials arc available so that the
source can be matched to the X-
ray—sensitive resist being used,”
Skillicorn adds.  -Stephen W, Fields

Bell switch calls on
internal fiber optics

Distributed processing for high-
speed digital call handling moves to
new levels in the Bell System’s No. §
clectronic switching system. It com-
bines sophisticated modular hard-
ware and software design with the
first use of fiber optics inside a
switch for fast communication
among internal processors.

By using varying numbers of
8086-controlled interfacc modules
that handle up to 4,096 customer
lines or 512 trunk lines each, Ameri-
can Telephone & Telegraph Co.
plans to scrve a wide range of office
sizes with the switch architecture.
Indeed, the phone giant is counting
heavily on the switch’s flexibility and
cost-effectiveness to help it compete
in the deregulated environment fol-
lowing divestiture of its local operat-
ing companics.

Shipments of the switch are
planned to reach one a day by 1984,
says Fred W. Wallitsch, general
manager at Western Electric’s
northern lllinois works. The Lisle,
11, facility built the first production
No. 5 Ess, which was put into ser-
vice late last month by lllinois Bell
in Sencca, 1.

Microcoded. The heart of the Bell
switch is the 3B20 central processing
unit, a 32-bit medium-scale inte-
grated microcoded machine that is a
big brother to Bell’s Bellmac 32
microprocessor [Electronics, Oct. 6,
1981, p. 106]. Equipped with 6 to 7
megabytes of main memory, the
3B20 runs an operating system
known as DMERT (for duplex multi-
environment real time) that handles
switch administrative functions like
traffic counts and billing.

Call processing in the No. 5 ESS is
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handled by the interface modules-
up to 30 a switch—that communi-
cate with the 3B20 over fiber-optic
links at rates of 32 megabits a sec-
ond. This rate is twice the speed of
Bell’s next fastest switch and 16
times faster than most switches cur-
rently in use, says W.B. Smith,
cxecutive dircctor for Bell Laborato-
ries’ Local Digital Switching division
in Naperville, Il

Smith, project manager for the
No. 5 ESS design, says the wide
fiber-optic bandwidth is necessary
for handling the 16-bit channels that
will be required for the provision of
future Bell services such as alarm
and ecnergy-management systems.
These will require telemetry in addi-
tion to voice. Fiber optics also avoid
the interference problems common
to copper-wire or coaxial-cable
transmission —requiring special er-
ror coding or other techniques.

Crosspoint. Contributing signifi-
cantly to holding down costs in the
switch is Bell’s first use of a gated-
diode crosspoint integrated circuit
[Electronics, Jan. 31, 1980, p.41].
The GbX circuits withstand the high
voltages for telephone ringing and
line testing. In the No. 5 ESs, these
devices provide channel-to-line con-
centrations up to 8-to-1, thus reduc-
ing by that ratio the nced for expen-
sive circuitry to handle the so-called
Borscht functions as well as codecs
and filters, Smith notes.

Also employed for the first time is
a special-purpose n-channel MOS
microprocessor as a digital signal
processor that contains 45,000 tran-
sistors and performs morc than |
million calculations per second.
Thirty-two of them handle functions
including tone detection and genera-
tion in the interface module.

As for distributed processing, “the
concept is taken far further on the
No. 5 ESS than in any previous sys-
tem,” Smith says. A measure of that
is the fact that each 8086 used for
interface module control has two
megabytes of memory associated
with it, compared with only 60,000
bytes for distributed processors used
in previous switches.

In addition to the DMERT operat-
ing system, a second operating sys-

tem known as OSDS (operating sys-
tem for distributed processing) is
also employed for high-capacity call
processing. OSDS resides in each of
the interface modules and is also in
the 3B20. -Wesley R. Iversen

—Bds?n_ess computers

Japanese company
relies on U. S. design

A Japanese company is tackling the
small-business computer market in
the United States with an unusual
division of responsibilitics. Design
and marketing is being handled in
the U.S., and manufacturing is

Starter. Model 680/ 10 single-user comput-
er from CIE Systems starts at $8,700 with
128-K bytes of main memory.

being done by the Japanese.

The U.S. firm is CIE Systems
Inc., Irvine, Calif., formed nearly
three years ago with $7 million in
capital by C. Itoh Ltd., a $53 billion
trading company. Hitachi Ltd. will
build the machines, aimed at origi-
nal-equipment makers, in Japan.
“The Japanese do not know how to
market computers in the U.S.”
states Mark Takeuchi president of
both C. ltoh Inc. of New York and
CIE. “We have combined American
design ideas with Japanese mass-
production expertise.” CIE expects to
sell, starting in June, about $4 mil-
lion worth this year. Takeuchi is the
only member of the top staff who is
Japanese.

Wide range. CIE is now offering a
family of systems, ranging from an
1BM Personal Computer look-alike at
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12-Bit Point Plotter 8-Channel 12-Bit
DT2767 4-Channel Expandable
8-Bit A DT3371 2-Channel
Point Plotter

Analog /0 DT2781 High Level DT1711 High Level
(16 Channels IN/ DT2785 Low Level ¢ hy DT1715 Low Level
2 Channels OUT) DT1719 Isolated: 4 Ch.
Other Functions + Analog Expansion + Analog Expansion

« Prog. Real-Time Clock _ «Dual Port RAM

+ Parallel Digital 1/0 !

+ Isolated Digital /0

«|EEE-488 *
RT-11T™ .
FORTRAN Subroutines | 0TUB bTLB CPLIB
Al DTBASIC DTBASIC ‘
BASIC Subroutines
SRl RSKLIB RSKLIB Coming Soon RSXLIB
FORTRAN Subroutines g
*Not available

Nobody supplies more DEC-compatible All of our analog I/O is bullt to work
analog I/0 than we do. with our DT6700 series

We offer peerless hardware and software.
Including new high-performance RSX-11 and

RT-11 compatible software packages for both
LSI-11 and PDP-11. Good stuff.

And for those of you who require pack-
age solutions, we offer LAB DATAX, a

1solated, solid-state
signal conditioning.
It’s all field-proven

and ultra-reliable. If you

system designed from the ground up to meet

the most demanding data acquisition needs.

want to be DEC-ed, just
say the word.

. F f
We'll be there within 8‘.’{;:'0? 33130‘2'1227’:?"1:{520“.
five days. Gotd ooy, e 11 of the

DATA TRANSLATION

World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tix 951-646,
Evropean Headquarters: Data Translatlon Ltd 430 Bath Rd Slough, Berkshire SLI 6BB England (06286) 3412 Tix 849-862,
DEC, LSI-11, PDP-11 UNIBUS, RT-11 and RSX-11 are trademarks of Digital Equipment Corporation.
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Software compatibility consolidates the line

CIE Systems Inc. will maintain software compatibility across its line of
small-business computers first of all by implementing the Pro IV applications
generator on every member. Pro IV, from Data Technical Analysts Inc. of
Honolulu, Hawaii [ Electronics, April 7, 1981, p. 39], aliows applications to be
developed without writing actual programs. It uses a fully interactive applica-
tion-definition phase to specify the sort of data that will be used, the format
that data entry will take, and the format and calculations for producing
reports from the data base. It uses only about 22-K bytes of main memory,
keeping most of its routines on disk. In this way, applications can be
developed fast and maintained easily. Any of the program steps may be
edited to produce updates, and documentation is produced automatically.

To date, Pro IV has been available on General Automation Inc.’s minicom-
puters and Microdata Corp.'s 32-bit Sequel minicomputer. Capro Inc.'s
16-bit Dimension One system running MP /M will be introduced in June.

For those wishing to write their own programs, CIE will also ofter Cobol,
Fortran, Pascal, and Basic compilers, as well as a C compiler when Unix Il is
brought up later this year. All current software offerings run under the
Versados operating system.

Also CP/M-68K—being developed by Digital Research for Hitachi Ltd.
[ Electronics, March 24, p. 117]—will be implemented on the 68000-based
machines. Thus programs written in Digital Research’s high-level languages
can be run on the CIE computers either under CP/M-86 in the case of the
IBM Personal Computer iook-alike or under CP/M-68K with the rest. -R. C. J.

the low end to a 16-user system at
the high end. This look-alike, the
only system not designed by CIE, is
being introduced by Hitachi at the
National Computer Conference in
June and will be compatible with the
IBM unit right down to its 5.25-inch
disk format.

Other members of the CIE line are
the 680/10-—a single-user system
with an integral terminal, 128-K
bytes of main memory, and a 5.25-
in. Winchester-technology disk drive
with floppy-disk backup; the
680/20—a four-user version; and
the 680/40—a l6-user system that
is housed separately from its termi-
nals and has up to 768-K bytes of
memory and a 20-megabyte Win-
chester with a 90-in./second stream-
ing drive for backup.

All of the CIFE line, except the IBM
look-alike, are based on Motorola’s
16-bit 68000 processor. CIE  will
maintain compatibility among its
offerings with an automatic program
generator called Pro IV as its pri-
marily business software tool. Pro-
grams developed under it can be run
on any of the machines (see “'Sofl-
ware compatibility consolidates the
line,” above).

The hardware will be compatible

Electronics / April 7, 1982

100. All boards use Intel’s Multibus
for easy expandibility with products
from other vendors. Also, no board is
specific to any one machine—the
more powerful computers just use
additional boards, not different ones.
For instance, the video electronics on
the 680/10 and 680/20 are the same
as that used in Itoh’s VT-100 termi-
nal emulator, the CIT 90.

CIE’s prices position the line
against systems being offered by
Wicat, Convergent Technologies,
and others. The single-user 680/10
starts at $8,700, and the Pro IV
applications gencrator will vary in
price from $900 to $4,400, depend-
ing on configuration. The 680/20
four-user system with 256-K bytes of
memory is $9,300. -R. Colin Johnson

7Instruments 7

Work station unites
design, service

For the first time, product designers
can easily link tools into a cradle-
to-grave support system for micro-
processor-based products. They can
do it with a work station that can

Send for New
Bell & Howell
CATALOG
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Summary descriptions

and specifications of

the most extensive

instrumentation tape

recorder product line:

e Analog, digital, high
density digital

e Defense, MIL-spec.

e All environments,
benign and hostile

® Accessories: tape
tension gages,
calibrators, degaussers

Write or call:

DATATAPE DIvISION
Marketing Communications
300 Sierra Madre Villa
Pasadena, California 91109
(213) 796-9381
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change itself from a hardware into a
software development station or log-

ic analyzer or microprocessor emula-

tor, depending on which plug-in
cards are used.

The 55-pound work station was
introduced this month by Hewlett-
Packard Co.’s Colorado Springs
(Colo.) division. Designated the
64110A, it can be linked via tele-
phone lines to a remote 64000 soft-
ware development network intro-
duced by HP in 1979. Thus people
fixing faults in the field can pull test
routines directly from the design
data base without custom hook-ups,
a capability not seen before and one
that eliminates rewriting of test pro-
grams for field test.

Until now, software and hardware
design, production needs, and service
problems in the field have been sepa-
rate. For example, a software design-
er would work on a development sys-
tem while the hardware designer
used a logic analyzer. Now the units
can be used together easily, asserts
John Marshall, product marketing
manager for development systems.

Production tools usually consist of
timing analyzers and stand-alone
emulators, while important field
tools are signature analyzers and,
more rarely because of their sophisti-
cation, logic analyzers. Thus, data
could not be readily shared among
these groups. “Now,” says Marshall,
“the whole engineering process can
be approached in a unified manner.”

What allows that systematic ap-
proach is the fact that the transport-
able 64110A and the other, larger
stations of the 64000 system can all
be configured for any of these func-
tions with the same cards—say,
existing emulator cards or the new
logic analyzer cards. Thus a hard-
ware designer in plant can build and
test a system, using maybe an eight-
channel logic timing card, and store
his findings in a remote data base.
At a later date, the field-service
technician can compare design to
field data using an identical card.

Silver lining. But the cost of this
integrated support comes high. A
stand-alone eight-channel logic ana-
lyzer will sell for $23,150, more than
any competitor’s price and double

48

some. And as both hardware and
software analyzer, the box could cost
about $55,000, more than triple Tek-
tronix’ card-configurable analyzer,
the stand-alone DAS 9100.

But Hewlet-Packard is not really
aiming at the market for stand-alone
systems, according to Marshall.
Rather, it is after companies with
far-flung design, production, and
service organizations that would
appreciate the savings due to using
cveryone’s work more efficiently, he
says. “It's mainly the large, high-
technology companies that can
equate price with benefit.”

For example, he points to the sav-
ings gained by using remote analysis
instcad of sending an expert from
home to the field site. He also points
out that a company might find it
sufficient just to insert plug-in cards
into the product, rather than use a
64110A work station whose base
price is $13,000 for processor, dis-
play, and keyboard.

Applications. The cards are
designed for two different applica-
tions—software and hardware anal-
ysis—and differ primarily in sam-
pling rate and number of channels.
The faster cards, for hardware tim-
ing analysis, consist of two eight-
channel cards run by one control
card. They work at 200 megahertz
or, using half the channels on each
card, up to 400 MHz.

Of equal importance are the soft-
ware analysis cards. Data can be
sampled on up to 120 channels at 20
MHz and, for up to 60 channels,
there is a special overview mode.

The overview mode helps to
optimize software and fix it faster by
making it easier to sece what the soft-
ware is doing. For example, in this
mode the designer can display cap-
tured data as a bar graph.

This easy-to-read graph can show
which routines were used most fre-
quently and which took the longest
to run—in other words, it presents a
performance profile. Then programs
can be modified to make them fast-
er. “We have shown the new system
to some potential customers,” Mar-
shall reports, “and have found that
profiling can improve efficiency by
10to 1. -Richard W. Comerford

Legislation

Congress pushes
to help industry

Congress is readying legislation to
aid the U. S. electronics industries in
their fight to survive Japanese semi-
conductor imports and to help in
training technicians for industry.

Rep. Don Edwards, chairman of
the California Democrat delegation,
says his bill, H. R. 5579, seeks fair
trade and open markets for U.S.
semiconductors —40% of which were
made in California in 1981. Coun-
tries invoking barriers of any type
would be subject to various punitive
measures at the discretion of the
President. The bill is dubbed “‘the
SIA bill” after its industrial sponsor,
the Semiconductor Industry Asso-
ciation. Prospects for passage are
considered chancy.

Possibles. The “EIA bill” to pro-
tect Government-approved joint re-
search and development ventures
from civil antitrust suits may have a
better chance [ Electronics, March 10,
p- 66]. Also in this category is H. R.
5573, called “the Apple bill” after
the Cupertino, Calif., small-comput-
er maker that proposed it to Rep.
Fortney H. *“Pete” Stark Jr. (D.,
Calif.). It would boost tax deduc-
tions on corporate charitable gifts to
30% of gross earnings from the pre-
sent 10% [Electronics, March 24,
p. 34].

Then there is Rep. George Mill-
er’s (D., Calif.) H. R. 5820, a bill to
stimulate the training of technicians
with increasing Federal funds con-
tingent upon money also coming
from each state and its industry.
Miller’s bill faces problems, too, in
that it deals with a narrow, though
important, special interest.

Miller’s mouthful —the Electronic
and Computer Technician Vocation-
al Education Incentives Act—would
require states to contribute an initial
2% of existing vocational education
grants, rising to 6% in two years.
Beneficiary companies in cach state
would have to contribute 25% of the
funds. -Ray Connolly
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The fastest4K RAM money ¢ :

National infroduces three new 4K ECL
RAMs. The fastest, lowest power,
and most cost-effective ECL RAMs
the world has ever seen.

The leading edge of very high speed
RAM technology has just moved up three
notches with the infroduction of three new 4K
ECL RAMSs from National.

Their DM10470, DM10470A, and
DM10470L respectively represent the most
cost-effective, fastest, and lowest power 4096
x 1 ECL RAMs in the industry.

Uncompromising quality and reliability,
And thanks fo National’s refined Oxiss™
(Oxide Isolated Schottky) process, they're
also the most reliable devices of their kind. Al
three of these high quality parts are voltage
compensated for high noise immunity and are
compatible with all 10K series logic.

The Practical Wizard's standard
DM10470 offers higher speeds (25 ns max.)
and lower power supply current (200 mA
max.) competitive with any other 4K ECL RAM
available. This, combined with its inherently
better quality and reliability, makes the
DOM10470 the most cost-effective device in its
class.

Special high performance versions. The

DM10470A is absolutely the fastest RAM that
money can buy. It offers a maximum address
access fime of 15 ns, while consuming only
200 mA.

The DM10470L, on the other hand,
features @ maximum address access time of
25 ns but consumes a mere 130 mA.That's the
lowest power consumption available anywhere.

n buy.

How tfo get the complete picture.
To get the full story on the new DM10470,
DM10470A, and DM10470L, simply check
box C4 on this Anthem’s coupon.
It's the easiest way to get the best-ever
ECL RAMs from the fraditionally best-ever

source: the Practical Wizards of Silicon Valley. 2

Oxtss 1s 0 rademark of Nehonal Semiconductor Corporation

Speed: the missing piece in

CMOS logic.

Introducing MM74HC: the new
family of high performance CMOS logic
circuits from National.

The Practical Wizards are proud to infro-
duce a new family of high speed, low power,
CMOS logic chips: the MM74HC family.

The new logic family is pin-out compati-
ble with popular 7400 LS-TTL, but offers dra-
matic pawer savings with noreduction
inspeed. The family will includea  §
wide range of small- and medium-
scale CMOS logic devices, that will maké
complete, high speed CMOS systems possible
for the first time.

First with the best. The MM74HC family
is the first broad, fruly high speed logic family
that offers all the advantages of CMOS: high
noise immunity, power requirements below
1uW typical (static), 3V fo 6V power supply
operating range, and an extended commercial
temperature range of-40°C to +85°C,

The key is National’'s advanced
P2CMOS™ fabrication process. P2CMOS has
been proven faster and less power-intensive

|
than conventional CMOS. A modification of
this advanced process, optimized for produc-
ing high volume logic devices, is used to
produce the MM74HC family.

Translated into system benefits, those
features mean: less expensive and smaller

Fr,.
—

- has made National one of the top suppliers fo

system power supplies, the elimination of
fans, heat sinks, and cooling systems,
higher density/lower cost PC boards, more
compact systems, and a substantial increase
in reliability.

Ideal for military service. Of course, the
MM74HC will be available in full mil-spec
versions (MM54HC) and with National’s
rigorously confrolled A+ and B+
processing.

All versions feature the high quality that

the Mil/Aero market.

National’s new MM74HC logic family is
another example of their commitment to low
power, high performance technology. It's the
logical next step toward the design solutions
of the future.

A MM74HC databooklet is available
which includes our sampling schedule. Just
check box C9 on this Anthem’s coupon.

The MM74HC family will be mutually
sourced by Motorola, Inc. 2

PCMOS s o trademark of Notional Semiconductor Corporation
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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 aftributes and more.

It's a revolution in filters that greatly sim-
plifies the design of all filter applications. At a
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 repoir.

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

This design minimizes frequency tuning,
since the complicated resistor/capacitor inter-
relationship is eliminated. 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 filter for all applications. Most mono-
fithic 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 ail 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 availability. 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 sftock, so waiting
time is next fo nothing.

For more information on National’s filter
breakthrough, check box B9 on this issue’s
coupon. a

‘US. prices only

20 KHz

LOWPASS FILTER

7

20 KMz

NOTCH FILTER

\

/

20 KHz

BANDPASS FILTER

r_

20 KHz

With the MF10, only 3 or 4 resistors and a
clock are required to build filters with a
trequency response of up to 20kHz. The
characteristic frequencies shown above can
be programmed by varying the clock
frequency and/or by varying an external
resistor.

Active filter
design made
easy.

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

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

DISCRETE R, C, ACTIVE BP FILTER

MONOLITHIC MF10 ACTIVE BP FILTER

c
“ Vwo—Ay B\
__M’__A R R,

MA E Ry y‘ ‘“_OBPOUI
w ) " BPor CLKoﬁ R, ——0LPoyr
T d 10 4 3 2

1 1 %MF10
R‘=———°——-— R -
HoppwoC R~
Ro= Q fo=_ 0 fox gyl
7 wC(2Q°-H,, ) \ 2r 100 50
Ry= 2Q ﬁ‘:HOBP(bondposs gain)

wpC




~( SPECIAL REPORT

Putting high performance, low power

National's selection of CMOS ..Ps,
boards, and development support
products gets low power systems up fast.

Now a single source can solve virtually
any low power system design problem with a
complete specirum of processing capabilities.

National’s CMOS line extends from effi-
cient 4-bit COPS™ microcontrollers all the
way to high performance board level systems.
Highlighting their line of powerful CMOS
processors are the NSC800™ and the
NS80Cx48.

These new P2CMOS™ processors not
only greatly reduce power consumpfion in
existing systems, but can also be used to
develop new ultra-low power designs.

So now i's no longer necessary to
choose between the advantages of CMOS and
the performance of NMOS.

NS80CX48: extra features at no exira
cost. Using their field-proven P2CMOS pro-
cess, the NSBOCX48 features the same speed
of the industry standard 8048 Series, but

consumes a mere fraction of the power.
National offers both the standard
NS80C48, plus the NSBOCX48. The X"
represents an “Exira Features” register that
allows —among other things— software con-
frol of ifs power consumpfion. And the price
for the “X” version is the same as for
the NS80C48.

NSC800: the most powerful CMOS w.P
available. The popular NSC800 combines the
multiplexed address/data bus of the 8085
with the sophisticated register siructure and
instruction set of the Z80® Yet the NSC800
typically dissipates only 50mW operating at
5V at a 2.5MHz clock speed.

Watch for announcements of the new
NSCB800A version, which offers 4MHz Z80A
computing speed with CMOS power.

Complete the design with the NSC810
RAM-I/0-Timer and the NSC830 ROM-1/0.
These two ciruits are packed with just the right
amount of data and program storage memory,
programmable input/output interface lines

NSB0CX48 EXTRA FEATURES COMPARISON
STANDARD 8048 NEW NS80CX48
PRESCALE VALUE 32 PRESCALE VALUES: 5, 10, 20,
40, 80, 100, 160, 200
MODULO OPTION MUST USE MOVT, ATO AUTOMATICALLY LOADS SAME VALUE
LOAD EACH TIME AT ROLL-OVER
GATE OPTION N/A GATES PRESCALER OUTPUT TO
TIMER/CRT REGISTER INPUT
CONTINUE OPTION LOW ON Vi STOPS 0SC, OPTION WITH LOW ON Vo OF
RESETS CPU RUN OR IDLE
ENABLE I/OOPTION ~ LOW ON Voo SETSALL OPTION WITH LOW ON Ve OF
LINES TO UNDEFINED TRI-STATE® OR ENABLED 1/0
STATES

and versatile timers to complete an efficient
minimum system or the heart of a larger
system.

In addition to supporting the NSC800
microprocessor, these two devices make
excellent peripherals for NS80C48/
NS80CX48 system expansion.

Drafted for military service. Because of
its low power, high performance and proven
reliability, the NSC800 Family is fast becom-
ing the CMOS military standard for micro-
processor applicafions. The NSC800DM/883
is processed fo MIL STD 883B requirements and
operates over the full —55/+125°C military
temperature range. For high density packaging
needs, select the NSC8OOE chip carrier
version.

A complete
board level system
for less than
5watts.

The Practical Wizards have aiso
designed a board line around their low power
standard NSC800 P2CMOS microprocessor.
So now the board level market can enjoy all
the advantages of low power, high perfor-
mance technology.

The Series/800™ CMOS Industrial
Microcomputer (CIM™) boards use so little
power that a fairly large system can be config-
ured to draw less than 5 watts. Compare that
to a typical NMOS CPU board which alone can



processing to work.

CONSERVING POWER
IS A NATIONAL ACHIEVEMENT
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National's P2CMOS NS80CX48 family draws
only 10mA max at full 6MHz operating speed.
Watch for announcements of the P2CMOS
NS80CX49 and NS80CX50 with larger
memory on board.

draw 15-30 watts.

The new boards offer all the inherent
benefits of low power dissipation —higher reli-
ability, portability, battery operation, sealed
enclosures, smaller systems, and lower sys-
tem costs —with speed that can handle the
most demanding industrial applications.

A complete performance famlly. There
are 19 Series/800 products, a complete
family for all system needs (with still more
on the way).

The family already includes three CPUs,
memory expansion boards, discrete 1/0 inter-
faces, A/D and D/A boards, card cages, @
voltage regulator, a battery charger, a firmware
monitor, plus extender and prototyping
boards. The BLMX-80 real-time multitasking
operating system is also available.

Built for the harsh environment.
Series/800 boards are designed to thrive in
environments that conventional boards can’t
take. Ambient operating temperatures can be
as low as —40° C or as high as +85°C.

Smaller systems, higher reliability, lower
costs. The series also offers the smallest
form factor around— 3.9 x 6.3" (100mm x
160mm). That's 69% smaller than Multibus™
and 156% smaller than Std. Bus. So many
systems can be made smaller and for less
total system cost.

Every Series/800 board comes with @
12-month warranty and the built-in reliability
that goes into every National product.

Complete development

support, prototyping,
evaluation,

and documentation.

STARPLEX II™, National’s highly inferac-
tive development system, supports and
speeds the overall development effort for both
the 8048 and NSC800 families ofuPs. With
real-time In-System Emulation (ISE™), engi-
neers can develop, test, analyze and debug
profotype software and hardware with ease. In
fact, National offers the only 11 MHz emulator
for the 8048.

Aside from real time In-System Emula-
tion, the upgraded STARPLEX Il offers high

level languages, including PL/M, PASCAL,
BASIC, and FORTRAN. Cross-assemblers are
already availabie for all supported products,
and other system enhancements are

on the way.

National's NS87P50 (for up to 4K
emulation) and their new CMOS NS87PC48
“piggyback” «Ps greatly simplify design
profotyping.

NSC800 evaluation made easy.
Immediate evaluation of the NSC800 family
of products is made easy and inexpensive
with NSC888 Evalulation Board. The fully
assembled board includes the NSC800 CPU
plus memory, timers, 1/0, wire-wrap areqa, an
RS232 interface plus complete documenta-
tion. An on-board monitor provides the neces-
sary fools to write, modify, and execute
NSC800 programs.

COPS microcontroller development prod-
ucts. The COP400-PDS is a low-cost concept-
to-product tool designed to expedite every
phase of COPS microconfroller system design.

National's STARPLEX system also pro-
vides the same copability when equipped with
the COPS ISE.

The COPS QUIKLOOK™ fester is a simple
and cost-effective way to perform incoming
GO/NO GO inspection of COPS family devices.

How to get all the details. To receive all
the specifics on Nafional’s high performance
CMOS microprocessors and board level sys-
tems and their powerful development fools,
simply check box D2 on this issue’s National
Archives coupon.

It's the best way to start putting
high performance, low power processing to
work foday. 2
COPS,NSC800, P*CMOS, XMOS, Series/800, CIM, STARPLEX Il, ISE,

QUIKLOOK, and TRI-STATE ge of Nationol Semi ctor
Corporation

280 is 0 registered of Zilog Corp
of Intel Corp
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The first full speclow power op amps.

The linear leader strikes again
with the first true BI-FET™ op amps
for low power designs.

National confinues to set new industry
standards in op amps.

This fime, it's their LF441 family of low
power op amps. These devices offer the same
AC characteristics of the industry’s currently
available low power BI-FET™ op amps, but
aiso provide vastly improved DC characteris-
tics (see the Data Comparison Table below).

Higher performance for the same price.
The LF441 family—which includes the LF441
single, LF442 dual, and LF444 quad op
amps— provides very distinct performance
advantages over the current low power indus-
try standards. Advantages one would expect
of a frue BI-FET op amp. Consider:

» low input offset voltage—0.5mV max.

* low input offset voltage drift—10uV/°C

max.

» high gain (Vo= +10V, R = 10k)—

25k min.

« supply current—150uA (typ) per amp.

Yet despite these and other significant
enhancements, National’s LF441 family costs
no more than the pin-compatible parts they
now obsolete.

In quantities of 100 and up, the LF441 is
now available for only $.55*, the LF442 for
$.90*, and LF444 for $1.55*.

The BI-FET lineage marches on. This
new family of products is a further extension
of National’s powerful LF4 XX line of BI-FET op
amps.

Other recent additions, the LF411 and
LF412 (also pin-compatible with the LM741
and LM14568, respectively), are ideally suited
for designs requiring superior performance
specs.

Leave it o the Linear Leader to come up
with unbeatable price/performance in low
power BI-FET op amps. All others pale by
comparison.

For complete information on the LF441
family and National’s entire line of BI-FET op
amps, check boxes 63 and A8 on this issue’s
coupon. a2

'SUPPLY CURRENT 250 (max) 0 A
INPUT BIAS CURRENT 100 (max) 200 PA
INPUT OFFSET VOLTAGE 5 (max) 15 mv
INPUT OFFSET VOLTAGE DRIFT 10 10 Ve
GAIN (Vo+ =10V, Ry= 10k) 25 (min) 3 (min). Vimv _

~ NOISE VOLTAGE 42 W/VHZ
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‘US prices only

BI-FET is o rademark of National Semiconductor Corporation.

In 1975, the linear leaders at National
made significant strides forward when they
firstintroduced BI-FET fechnology. Because
the op amps that resulted were the first mono-
lithic op amps that combined low input bias
current and high impedance with high speed.

This winning cambination was further re-
inforced with each new BI-FET product
infroduction. The LF355, LF356 and the
LF357

The BI-FET lineage.

Then, in 1978, these same Practical
Wizards pioneered an extension of their field-
proven technology: BI-FET li. The enhance-
ments incorporated info BI-FET Il include
faster FETs and frimming of the input offset
voltage of each amp.

The results of these efforts, beginning
with the LF351 and LF353 and epitomized by
the LF411 and LF412 op amps, show up in
higher performance at a lower 