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Get Your

8-Inch
Winchester

Success Kit
Today.

Only
$1950.

2 Shugart

Get up and running now. Our
special 8-inch Winchester Kit
could be the best investment
you'll ever make in new product
development. This off-the-shelf
kit provides a quick and easy
upgrade in system capacity
and throughput, using field-proven Winchester
technology. And it operates with a variety of host
adapters currently on the market, so most sys-
tems can be up and running within just a few days.

Everything you need. With our kit you get a
configured SA1002 5-megabyte drive, cables,
an SA1400 intelligent controller, thorough
documentation, and the technical support to
back it up. All at an affordable price. And you're
getting the 8-inch Winchester drive with the
lowest cost-per-megabyte in its class. Plus it's
the proven one too, with more OEM instaliations
than all other 8-inch fixed disk drives combined.

The controller of choice. The SA1400 is

the most versatile intelligent controller series
available. It provides a choice of back-up
solutions utilizing either single- or double-sided
8-inch floppy drives, so you can evaluate your
system performance today.

Call today. For only $1,950, you not only save
a thousand dollars or more when compared to
other complete solutions, but you get the only
low-cost 8-inch Winchester drive availabie in
production quantity. So get to market fast while
others wait for something that may never come.
Contact your local Hamilton/Avnet distributor
today. Or call Toll-free (800) 824-7888; in
California (800) 852-7777, Operator 112,

Shugart Associates, 475 Oakmead Parkway,
Sunnyvale, CA 94086. Telephone (408) 733-0100.
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'The Professional Alternatives:
The HP-41C And The NEW HP-41CV,

Now Hewlett-Packard offers you a
J - choice in full performance alphanumeric
e o calculators. The new HP-41CV has five

e My times more built-in memory than the
ot HP-41C. Both calculators are powerful yet
' . easy to use. You can communicate with
—— PR words as well as numbers. For example,

: label and call up programs by name and
receive meaningful prompts while execut-
ing programs. Continuous Memory
retains programs and data even while the
machines are off. Need lots of memory?
Choose the HP-41CV. If your needs
are more modest, select the HP-41C.

The HP-41C can grow with you by adding
memory modules.

BOTH OFFER CONTINUAL
GROWTH POTENTIAL

By themselves the HP-41C and
HP-41CV may be all the calculator you’ll
ever need. But if you need more capa-
bility, you can expand your calculator into
a complete computational system. Each
calculator has four ports which allow
you to plug in a Printer/Plotter, an
“Extra Smart” Card Reader or an Optical
Wand for reading bar codes. Application
Pacs and Solution Books offering com-
plete solutions are also available. And now,
HP offers a new service: Custom Modules
(ROM’s) from your software for high
volume, unique problem-solving needs.
Costs are reasonable. Call us.

ONLY FROM
HEWLETT-PACKARD

Powerful yet easy to use calculators. A
full line of peripherals and software.
A time-proven logic system-RPN. No
equals key. Less keystrokes. Computation
is displayed as you proceed. The new
HP-41CV and the HP-41C are available
now, with new low prices. For details
and address of nearest dealer, CALL
TOLL-FREE 800-547-3400, Dept. 214];
except Hawaii/ Alaska. In Oregon,
758-1010. Or write Hewlett-Packard,
Corvallis, OR 97330, Dept. 214].

611/07
HP-41C, $250; HP-41CV, $325; Optical Wand, $125; Printer/Plotter, $385; Plug-in Card Reader, $215; Quad H E w LE T T
Memory Module (brings HP-41C to HP-4ICV memory capacity), $95; Memory Module, $30; Application Pacs,
most are $30; Solution Books. $12.50. p
y, PACKARD
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What Cromemco computer card
capability can do for you

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

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

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

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

MULTI-PROCESSING AND
INTELLIGENT 1/O

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

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

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

Circle 2 on reader service card

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

LOTS OF STORAGE

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

POWERFUL SOFTWARE AND
PERIPHERAL SUPPORT

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

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

Cromemco”

i m ¢ o r p o r a t e d

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400
Tomorrow’s computers today

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

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

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

CROMEMCO COMPUTER CARDS

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

119 Technical Articles
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7
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Adapting Unix to a 16-bit microcomputer, 120
Unix-like system runs on mini- and micro-computers, 125

INSTRUMENTS

In-house standards fill gaps in instrument-computer interface, 131

CONFERENCES

Electro/81 spotlight is on the Northeast, 141

DATA ACQUISITION

C-MOS a-d converter interfaces easily with many microprocessors, 150

COMPUTERS & PERIPHERALS

Compact controller can run any Winchester disk drive, 155

DESIGNER'S CASEBOOK: 136

ENGINEER'S NOTEBOOK: 162

Electronics Review

SOFTWARE: New language updates Pascal, 39

MICROSYSTEMS: SOS processor has 2-um rules, 40

SOFTWARE: Operating systems suppliers turn to
applications, 41

SPEECH RECOGNITION: Multiboard systems shrink
down to chip sets, 42

PERIPHERAL EQUIPMENT: Computer, video disk link
into system, 42

Terminal generates Chinese characters, 47

SPEECH SYNTHESIS: Low data rate yields lifelike
voice, 48

NEWS BRIEFS: 48

MICROSYSTEMS: Signetics to add to 68000 family, 58

Electronics International

GREAT BRITAIN: Liquid-crystal shutter changes
monochrome TV images into color, 81

JAPAN: Casio woos public with novel products, 82

FRANCE: Speech synthesis lab to take on 11 European
languages, 84

WEST GERMANY: Post office to install phones with
sophisticated features, 86

Probing the News

QUALITY & RELIABILITY: Quality and reliability top
Texas Instruments’ list, 95 :

ABROAD: Composants shows anxious mood, 99

SOFTWARE: Relational data bases can do it more
easily, 102

PRODUCTION EQUIPMENT: Projection aligners are
stepping out, 104

AUTOMOTIVE: Auto slump drags IC prices down, 108
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175 Electro /81 New Product Review

Instrument gives logic analyzer emulating front end, 175

Low-cost fiber-optic receiver chips are versatile, 176

Digital oscilloscope with floppy-disk plug-in has
increased data-manipulation capabilities, 178

D-a converters have fewer parts for reliability, 180

Fiber-optic modem conforms to RS-232-C, 182

Master and slave drive four-level multiplexed LCDs, 184

Programmable relay bank makes data-acquisition
system of panel meter, 186

D-a converters are TTL-, C-MOS-compatible, 190

Switching supplies have low-ripple output, 192

Panel-mount unit prints 2 lines per second, 194

207 New Products

IN THE SPOTLIGHT: System tests SLICs fully, 207

PRODUCTION: Unit aids even wafer exposure, 212

COMMUNICATIONS: 10-Mb/s transceiver interfaces
with Ethernet coaxial cable, 230

MICROSYSTEMS: N-MOS 8048L draws 25 mA, 246

COMPUTERS & PERIPHERALS: Eight-channel
multiplexer plugs into LSI-11’s Q-bus, 258

COMPONENTS: C-MOS regulators use only 10 uA, 266

Departments
Highlights, 4
Publisher's letter, 6
Readers’ comments, 8
News update, 12

Electronics newsletter, 33
Washington newsletter, 65
Washington commentary, 66
International newsletter, 71
Engineer's newsletter, 166

People, 14 New literature, 282
Editorial, 24 Products newsletter, 291
Meetings, 26 Career outlook, 297
Services

Employment opportunities, 297
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Highlights

Cover: Unix operating system keeps winning adherents, 119

The Unix operating system, written by Bell Laboratories, is being adopted
by so many firms that it could well be on the way to becoming an industry
standard. Two articles illustrate the implementation of a Unix-based operat-
ing system. The first discusses the adaptation of the Bell operating system to
a software development system for the 16-bit Z8000 (p. 120). The second
explains an original implementation for PDP-11 and LSI-11 computers that
looks identical to Unix to the programmer (p. 125).
The cover construction is by Robert Strimban.

Users take to data bases that know how to relate, 102

Relational data-base management systems—those that organize and access
large groups of interrelated files—are gaining popularity, thanks to their two
key advantages over other types: simplicity and flexibility. 1BM is the most
recent of some dozen firms to offer such software for mainframe computers,
and a number of new firms have written or are working on relational
data-base packages for small computers.

Company’s standards supplement IEEE-488, 131

The Institute of Electrical and Electronics Engineers’ standard for interfac-
ing instruments with computers is finding a ready reception in the commer-
cial world, but TEEE-488 does not go all the way in specifying how to use the
bus. Undefined are the language sent over it and how the physical communi-
cations system is to be employed. One instrument maker has devised a set of
standards for its own use that fill this void and may help others.

Electro/81 shows the Northeast’s strength, 141

The success of this year’s Electro show and exhibition, to be held in New
York, April 7-9, the largest one yet, is indicative of the Northeast region’s
continued vitality as a center of electronic high technology, says this preview,
which also discusses the major technical papers that will be given.

C-MOS a-d converter works with most microprocessors, 150

Given the spread of microprocessors in the analog world, an analog-to-digital
converter chip that interfaces easily with almost all microprocessors is a
welcome arrival. This successive-approximation device can be used in 12-bit
applications and offers the low power of complementary-MoOS as well.

And in the next issue . . .

A new multifunction analog integrated circuit . private branch
exchanges for voice and data: a special report . . . a sophisticated color
graphics control IC . . . low-cost rf power transistors . . . a comple-
mentary-MOS single-board computer that is compatible with the Multibus.
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lowest priced mixer intheworld =~
for demanding industrial applications

the SBL-1 from Mini-Circuits only*3%..

Don't let the low price mislead you. As the world’s number one manufacturer
of double-balanced mixers, Mini-Circuits has accumulated extensive experence
in high-volume production and testing, a key factor in achieving a successful
low cost/high performance line of products.

The tough SBL-1 covers the broad frequency range of 1-500 MHz with 6 dB
conversion loss and isolation greater than 40 dB. Only well-matched, hot-carrier
diodes and ruggedly constructed transmission-line transformers are used. Inter-
nally, every component is bonded to the header for excellent protection against
shock, vibration and acceleration.

Here are some of the steps taken to ensure quality: Every SBL-1 is RF 1ested
two times, every solder connection is 100 per cent inspected under a high
power microscope, all transformer leads are double-wrapped. and all com
ponents are rated for more than +85° C operation.

Of course, our one-year guarantee applies to these units.

- - - -
(~Mini-Circuits
A Division of Screntitic Components Corp
World's largest manufacturer of Double Balanced Mixers
2625 East 14th Street. Brooklyn. New York 11235 (212)769-0200
Domestic and International Telex 125460 International Telex 620156

SBL 1 SPECIFICATIONS

IFREQUENCY RANGE. MHz
LO 1-500 RF 1-500 IF DC-500

CONVERSION LOSS. dB TYP. MAX
One Octave from Band Edge 5.5 75
Totai Range 65 85
ISOLATION dB TYP MIN.

lLower Band Edge to LO-RF 50 35
One Decade Higher LO-IF 45 30

Mid Range LORF 45 30
LO-IF 40 25

Upper Band Edge to LO-RF 35 25
One Octave Lower LO-IF 30 20

SIGNAL 1dB COMPRESSION LEVEL +1dBm
IMPEDANCE. ALL PORTS 50 ohms
ELECTRONIC ATTENUATION (20mA) 3dB Min.
METAL CASE Non hermetic-seal

53 REV. ORIG
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Never before...

200 watts

of RF power with
incredible
versatility.

3200 L spans
250 kHz to 150 MHz.

I

Now there’s a completely solid
state power amplifier that provides
200 watts of linear power over a
frequency range from 250 kHz to
120 MHz. And at175 watts, the
range extends to 150 MHz.

Imagine the wide range of appli-
cations you can cover with this
single Class A linear unit. All you
need is any standard signal or
sweep generator and you have
the ultimate in linear power for
RFI/EMI testing, NMR, RF
Transmission, and general
laboratory applications.

And, like all ENI power amplifiers,
the 3200 L features unconditional
stability, instantaneous failsafe
provisions, and absolute protec-
tion from overloads and transients.

The 3200 L represents a break-
through in RF power versatility
and packaging. Never before has
there been anything like it com-
mercially available anywherel

Contact us for a demonstration
of the 3200 L and our complete
catalog on the other amplifiers in
our wide line. ENI, 3000 Winton
Road South, Rochester, NY 14623.
Call 716/473-6900, or Telex
97-8283 ENI ROC.

6 Circle 6 on reader service card

Publisher’s letter

Variants of Bell Laboratories’ Unix

operating system are turning up
with increasing frequency in the
microelectronics field. If you doubt
that, turn to page 119 for the intro-
duction to a pair of technical articles
that detail two such versions: Zilog’s
Zeus for its Z8000-based develop-
ment system and Whitesmiths’ user-
transparent Idris. Qur software edi-
tor, Colin Johnson, who edited the
articles, expects that Unix interest
will spread.

But does the spread of the operat-
ing system and its programming lan-
guage, C, surprise their authors, Ken
Thompson and Dennis Ritchie of
Bell Labs in Murray Hill, N. J.? In
a way, no, says Ken, for the key
event was their spread to the univer-
sities in the mid-1970s, about five
years after work on Unix began.

The Unix operating system is well
suited to academic problems, he
says. “It was sort of courageous of
these people to abandon manufac-
turer-supported operating systems
and take up this undocumented sys-
tem.” With students introduced to
Unix and C, it’s not surprising that
now it’s beginning to pop up in the
microprocessor system world, he
notes.

The academic orientation of Unix
also suits it to smaller computer sys-
tems for business and professional
uses, say its authors. “But it’s not
going to take over with mainframes
running large numerically oriented
programs,” Dennis says.

The personal computer is fast on its

way to becoming as vital an engi-
necring tool as the hand-held calcu-
lator. In recognition of this fact, we
are inaugurating a new occasional
feature in Engineer’s Notebook,

which we’re calling Computer
Notes. The inspiration is, of course,
our Calculator Notes, but since
we've moved up a level or so in com-
plexity, we're looking for hardware
idcas as well as software tips for the
popular machines.

“Actually, we’re been running
notebooks on personal computers all
along,” says Vince Biancomano, our
circuit design editor. “It’s just that
now we've decided to call them out.”
In the March 10 issue, for example,
Peter Bradshaw advised on adapting
a personal computer for data acqui-
sition. This issue, on page 163, we
have Michael A. Wyatt’s program
for calculating inverse LaPlace
transforms and plotting them with
the Apple I1.

“I do want to stress that programs
should be about 100 lines maxi-
mum—more won't fit on a page,”
says Vince. “Also, they should be
aids for the engineer in his work, not
recreational programs.” So fall to,
out there, and remember we pay $75
for each article published.

or our annual Electro preview, we

take a look at the clectronics busi-
ness in the Northeast and find it
surprisingly vigorous and growing.
The show itself —April 7 to 9 in New
York —is the biggest since it started
alternating between New York and
Boston. The preview, which also
reviews Electro’s technical sessions,
begins on page 141.

7

York, N. Y. 10020.

Wanted: an EE who wants to be an editor

We have a challenging position available for an electronics engineer who can
combine writing ability and technical know-how into a rewarding career as an
editor on Electronics magazine in New York. Candidates should have a BSEE
and some linear design experience. We offer excellent salary and fringe
benefits. If you are interested, send your résumé to Raymond P. Capece,
Managing Editor, Technical, Electronics, 1221 Avenue of the Americas, New
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Model 1861

Model 1860
i2716 (i2758),i2732,
12732A, 12764, TMS2532, taneous gang=d
TMS2564,i8755A,:8748A, |programming of 8 MOS.
i8741A and compatitle. i2716,i2732, TMS2532
1 o and compatible_.r —
RS-223C and 20mA RS-232C, 20mA current
current loop {or TTL fevel } | loop,or TTL lave!
| switch selectable. selectable  as specified
o 8 _ when ordering.
| Baud rate: 110,300, 600, 1200. 2400, 4800, 9600
N I Parallel -] PTR parallel interface
280 (W) x 208 (D) <65 (H) 280 (W) x 208 (D) %75 (H)
mm, 2.5kg mm, 3.5kg

™| MINATO ELECTRONICS INC.

4105, Minami Yamada-cho, Kohoku-ku,
Yokohama, 223, Japan Phone: 045-531-5611
Cable: MINATOELEC YOKOHAMA

TELEX: 3822-244 MINATO J

Model 1861

Programmable
devices

Inter- |  Serial

face ‘

Siz2, weight

Model 1860
P-ROM Programmers

New Series 1860 P-ROM Programmers.

New Model 1860 Series for the age of P-ROM diversification
Minato Electronics New Series 1860 P-ROM programmers
meet the demands for wide applications. They are super
compact, light weight and inexpensive.

Model 1860 has two standard interfaces.

MOS and bipolar P-ROM can be easily programmed by
simply changing personal modules. Serial 1/0 data
editing, optional high-speed 400ch/sec. PTR, and

other economical, efficient, and flexible functions

are provided.

Model 1861 simultaneously programs 8

ganged MOS.

Model 1861 is a special program-only pro-

grammer for simultaneous ganged program-

ming of 8 MOS. Data editing, PTR and

other specifications are identical to those

of the Model 1860.
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Plastic Film
Capacitors

Lead Spacing 5mm

m Space saving designup to 1 uF
m High capacitance/temperature
stability m Suitable for automatic
insertion; available on tape

for volume usage

WIMA MKS 2 | 1 /1otatiized

polyester type providing extremely
small dimensions at maximum
capacitance/volume efficiency.
Ranges also include WIMA FKS 2/
WIMA FKC 2/WIMA FKP 2: polyester/
polycarbonate/polypropylene with
metal foil electrodes. ®

WIMA PCM 5 mm
Capacitors:
Tomorrow’s technology!

WILHELM WESTERMANN
Spezialvertrieb elektronischer Bauelemente
P.O. Box 2345 - D-6800 Mannheim 1

Fed. Republic of Germany

U.S. Sales Offices:

THE INTERNATIONAL GROUP INC.
North Dearman Street - P.O. Box 23
Irvingtan - New York 10533 - (914) 591-8822

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

Fixing Fortran

To the Editor: Wolfgang Nooss
makes some debatable points in
“Adapting Fortran to top-down pro-
gramming” [Dec. 4, p. 150].

First, he connects the rule “never
use a GO TO statement” to structured
programming. But it is well known
that structured programming does
not mean programming without GO
TO statements. The key is to use the
Fortran GO TO statements and their
related statement numbers only in a
disciplined fashion—that is, to im-
plement only the structured pro-
gramming constructs: IF...THEN
... ELSE, DO ... WHILE, REPEAT ...
UNTIL, FOR ... I, REPEAT ... EXIT,
CASE, and so on.

Secondly, as far as “the extra time
the structured programming code
takes to write” is concerned, it is my
opinion that Mr. Nooss has intro-
duced an incorrect structured pro-
gramming strategy. Implementing it
by subroutines wastes program exe-
cution time, takes up additional
memory, and, as the author points
out, decreases the programmer’s
overall performance.

I suggest that it would be more
suitable for real-time applications
and program readability to take the
usual approach to structured pro-
gramming in Fortran and use ver-
sions of the language that have been
designed for it.

Gregory Prokter
Haifa, Israel
® The author replies: Many people
seem to like dear old Fortran. We all
feel that much can be done to keep this
popular instrument up to date. In 1976
J. L. Wagener suggested ‘‘structured
Fortran—an evolution of standard
Fortran” as an extended, upwardly
compatible compiler because he consid-
ers what Mr. Prokter calls “the usual
approach to structured programming in
Fortran” to be only an interim solution
to the situation.

For those who cannot utilize a new
compiler, I tested in the direction of
downward compatibility (something I
call poor people’s security structuring),
With CALL . . . WHILE (ON, SUB, and so
on) as an ordinary Fortran statement
and with the subroutine’s name as a
block identifier that frees the designer

from ‘‘thinking deeper” during top-
down program design.

This approach did not “decrease the
programmer’s performance”’ if test and
maintenance are taken into account.
The additional computation time is a
compromise, like a safe but slow vehi-
cle. In microcomputers, saving compu-
tation time often produces nothing but
more idling.

I agree that disciplined programmers
can afford to use GO T0, but will others
resist the temptation of the statement
numbers in such a program when they
have to alter it? Breaking the task into
so many extremely small subroutines is
a radical cure, indeed. With real-time
applications it can be necessary to step
backward from transparency toward
efficiency. But that is usually done by
rigorously writing critical parts of the
program in the assembler.

Wrong division

To the Editor: The consumer section
of the Technology Update issue
[Oct. 23, 1980, p.214] indicated
that the Project Green Thumb ter-
minal was designed by the Motorola
Communications division.

In fact, that effort was directed by
the Consumer Strategic Marketing
division of the Motorola Semicon-
ductor Group in Phoenix.

Don Sheppard

Motorola Semiconductor
Products Inc.

Phoenix, Ariz.

In more ways than one

To the Editor: In response to the
Publisher’s Letter on the Ada pro-
gramming language [Feb. 10, p. 6],
it is perhaps noteworthy that Jean
Ichbiah, the originator of Ada, is
reported to see Ada as “the last com-
puter language.” As Ada is designed
especially to meet the needs of the
U. S. Department of Defense and as
the needs of the Department of
Defense are to wield weapons of
awesome power, Ichbiah’s predic-
tions may well come true in a way
rather more unfortunate than origi-
nally intended.
William F. Clocksin
Department of Artificial Intelligence
University of Edinburgh
Edinburgh, Scotland

Electronics /March 24, 1981



Memory
Expert.

X

763 [KSIR

Bubble Memory Data Terminal

5 x 7 matrix thermal printhead
(30 characters-per -second)

EIA RS-232-C

or DC-current

loop interface

* 110-9600 baud
transmission speeds

Extensive file manager,
editor (standard)

20K to 80K characters
of nonvolatile
bubble memory

TI's Silent 700* Model 763 Bubble
Memory Data Terminal is ideal for
remote data capture, and off-line data
preparation and manipulation applica-
tions. Storing up to 20 typewritten
pages of information in its built-in non-
volatile bubble memory, the 763 elimi-
nates the need for more costly data
storage devices and allows users to
batch transmit data at their conve-
nience. A Data Entry Validation option
on the 763 provides program execu-
tion, file management interface, arith-
metic operations and data verification.
The 763 with its other features and

options, is a specialist when it comes
to quick, accurate data entry and
transmission.

Tl is dedicated to producing qual-
ity, innovative products like the Model
763 Bubble Memory Data Terminal.
TI's hundreds of thousands of data ter-
minals shipped worldwide are backed
by the technology and reliability that
come from 50 years of experience, and
are supported by our worldwide
organization of factory-trained sales
and service representatives.

For more information on the 763
terminal, contact the TI sales of-

Intelligent data entry
validation (optional)

« table look-ups

« field validation

* +, —, %, =, functions
* branching

Full ASCII
typewriter-like keyboard

fice nearest you, or write Texas
Instruments Incorporated, P.O. Box
1444, M/S 7884, Houston, Texas
77001, or phone (713) 373-1050. In
Canada, write Texas Instruments
Incorporated, 41 Shelley o

Rd., Richmond Hill, Ontario | 2757
L4C 5G4, or phone (416) L@L’/.'
884-9181. v ¢

We put computing
within everyone’s reach.

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

TEXAS INSTRUMENTS

INCORPORATED
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Its the least we can do. On Apiril 1st, every part you buy from us will be INT-STD - 123 or better.
Guaranteed. With all the talk about these new AQLs, we didnt want anyone to miss the point. These
areworst case. This industry doesn't need = N
any ceilings. it just needs a new floor. Advallc¢d MICI'O DQVICQS :l

Thompson Place, Sunnyvale, CA 6 - (408) 732-2400

N 9408

The International
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To help
builld a

better timer Wa
Eagle Signal s

signaled Plenco

Eagie Signal Industrial Con-
trols, Davenport, lowa, a divi-
sion of Gulf + Western, builds
an HP5 Cycle-Flex timer for
heavy-duty use in packaging
equipment, injection machines,
conveyor systems and a wide
variety of other control systems.

The timer features a 15-point
terminal ring once molded
of a 30% reinforced thermo-
plastic polyester material that
didn't stand up to the job.

“Tests proved that a thermo-
setting compound was needed;
reports Eagle, “and your Plenco
500 improved impact phenolic
was selected. Its compressive
strength permits twice the jack-
in force of the reinforced ther-
moplastic used previously.

12 Circle 12 on reader service card

“Plenco 500 gives the moided
ring dimensional stability re-
guired for the mating of pin
and socket connections, and
is U.L. and CSA approved for
this application’

“Excellent electrical proper-
ties. Easy to mold)" adds the
molder, Dickten & Masch,
Nashotah, Wis., who have been
using Plenco phenolics for forty
years.

Why not take the time to send
Plenco your signal? Dial (414)
458-2121,

e

PLASTICS ENGINEERING COMPANY
SHEBOYGAN. W1 53081
Through Plenca research...a wide range of
ready-made or custom-formulated phenolic,
melamine-phenolic, alkyd and polyester ther-
moset molding compounds and industrial resins.

News update

B Less than a year after its creation,
Telesensory Speech Systems is out of
the chute and running with a speech
synthesis product for original-equip-
ment manufacturers. Of course, the
Palo Alto, Calif., operation has a
built-in advantage: it is a division of
Telesensory Systems Inc., which has
been building end-user talking sys-
tems, primarily for the blind.

The parent company wants to take
advantage of the proliferation of
uses for speech synthesis technology,
so it set up its new division last sum-
mer [Electronics, July 31, 1980,
p. 14]. The new operation plans to
exploit Telesensory Systems’ linear-
predictive-coding technology that
synthesizes high-quality, humanlike
speech. Thus, its first product is a
programmable talking board.

More coming. Designated the
Speech 1000, the board has a large
vocabulary with a typical data rate
of 2,200 bits a second, allowing it to
deliver 3'2 to 5 minutes of synthe-
sized speech in either a male or
female voice [Electronics, March 10,
p. 33]. Already, the division has
developed a prototype of a text-to-
speech board, a complex stand-alone
unlimited-speech system peripheral,
says Gabriel F. Groner, vice presi-
dent and general manager of the
division.

Slated for mid-1982 availability, it
will incorporate a dictionary of 1,500
exceptional words that do not follow
typical phonetic rules, he notes. “Al-
though this first-generation product
produces highly intelligible speech, it
does not sound completely natural.”

The next step in the development
program will be products “that will
ultimately allow real-time genera-
tion of natural, human-sounding
speech from character-storing in-
put,” Groner says. The first will let
Speech 1000 users create individual
words in the same voice used for
their original vocabularies encoded
by Telesensory Speech Systems.
Next will come a similar product
that will allow development of natu-
rally inflected phrases, and then the
firm will produce a second-genera-
tion text reader that will generate
real-time speech as a natural-sound-
ing voice. -Christina Lindauer
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Pinup of the year.
The 28-pin 64K ROM from Synertek.

Make a smooth transition to
the new standard in ROMs with the
JEDEC-approved 28-pin 64K ROM
from Synertek. Smooth because our
pin up from 24 pins to 28 pins takes
into account today's—and tomorrow’s
— board design needs.

Now you can make the move to
flexibitity in new board layouts with a
whole new generation of 64K ROMs.
The SY2365A offers you two-way
compatibility —step down to the 24-pin
SY2333 32K ROM of today or up to
the 28-pin 128K/256K ROMSs of
the future.

Not only that, butit's fast too. At
200nsec (max), the SY2365A delivers
the kind of high perforrmance you
need to meet the demands of today's
system designs. With the organization
to match —8192x8.

The SY2365A also features auto-
matic power down through its Chip

24 PIN

SY2333
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As [ ] A ]
As [] ] Ag 7‘* ]
Y ] Ay 5
As [ [lcs, =% } -
Az [ [ ] A )
A S B
Ao (] ] o, ’ ' -
0o [] ] 0 j “
o, (] D O5  wmmn -'! t
0, [] ] O, :
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Enable (CE) input that translates into
system level power savings of up to
85 percent. And because it's pin-for-
pin compatible with 2764 EPROMs
already in your system, it's your answer
when it comes to making a cost-effec-
tive—and quick—move from EPROM
prototyping to high volume ROM
production.

A true beauty, for now and the future
—that's the SY2365A 64K ROM from
Synertek. We're the company that buiit
its name in servicing the ROM market-
place. Call Memory Product Marketing
direct at (408) 988-5611 or contact
your area Synertek representative.

Synertek is a major MOS supplier
of high volume parts with advanced
technologies and techniques behind
everything we make. ROMs. Static
RAMSs. Custom circuits. Single-chip
Microcomputers. Systems. 6500
Microprocessors and Peripherals.
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3001 Stender Way, PO. Box 552
Santa Clara, California 95052
(408) 988-5600

TWX: 910-338-0135
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New
Textool

MINI GRID ZIP
Sockets

Versatile standard series J
accepts most devices...

Lead configurations pose no real
challenge to the unique flexibility of
Textool's new standard MINI GRID
ZIP socket series.

The MINI GRID ZIP socket is
capable of testing almost any
plug-in device fitting within its
10x 10 grid (100 mil). You get
optimum versatility without extra
tooling costs. And, since only those
positions actually required are
available to the operator (100
maximum), the possibility of
incorrect lead positioning is
eliminated.

Simple mechanical action,
characteristic of all Textool zero
insertion pressure sockets, allows a
user to literally “drop” a device into
the MINI GRID ZIP’s funnel entries
which guide the leads to socket
contacts. Then, simply flip alever to
testorage. Another flip of the lever
allows extraction of the device with
zero contact pressure, thus virtually
eliminating mechanical rejects
caused by bent or distorted device
leads.

Regardiess of device
configurations —TO's, DIP’s, Pin
Grid's, platform — the versatile
MINIGRID ZIP socket accepts
themall! And, if required, Textool's
larger size GRID ZIP (14 x 21 grid)
is capable of accepting up to 294
positions.

Detalled information on these and
other products from Textool. . .IC,
MSI and LSI sockets and carrlers,
power semiconductor test sockets,
and custom versions. . . is availabie
from your nearest Textool sales
representative or the factory direct.

Textool Products Department
Electronic Products Division/3M
1410 W. Pioneer Dr., Irving, TX 75061

214/259-2676
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People

Prothro may lead Mostek
into custom-logic gate arrays

Don’t be surprised if Mostek Corp.
starts showing up in custom-logic
gate-array markets, hints Charles V.
Prothro, recently named chairman of
the United Technologies Corp. sub-
sidiary. That could be one of the
results of Mostek’s involvement with
UTC’s Microelectronics Center in
Colorado Springs, Colo.—work that
Prothro sees as fulfulling a duty to
the parent company and ‘“giving us
terrific leverage with our existing
customer base.”

Traditionally, the Carrollton, Tex-
as, MOS maker has dealt in high-
volume, commodity markets. “One
of the big pluses of last year’s UTC
acquisition is that the strategy of
Mostek is unchanged,” says the 38-
year-old Texan, a former production
planner at Texas Instruments Inc.
He joined TI after receiving a Har-
vard master’s degree in business
administration and a bachelor’s in
industrial engineering from Stan-
ford.

The UTC deal was forged by then-
chairman L.J. Sevin, founder of
Mostek, who in late 1979 was fight-
ing an unfriendly takeover bid by
Gould Inc. UTC took on the role of
white knight and also took over Mos-
tek. Prothro, who was president, was
later promoted to chairman after
Sevin’s resignation in January.

“We leaders at Mostek and UTC
have converted a potential negative
in the early days of the acquisition in-
to a positive,” says Prothro, referring
to the present relationship between
his company and the Hartford,
Conn., conglomerate.

A key element in the hands-off
approach, says Prothro, has been the
creation of the center in Colorado,
which now reports to the new Mos-
tek chairman. The center, opened in
June 1980, serves the internal needs
of UTC divisions by designing parts.

“As [ said, you've got to be a
realist, and if the center is not a
success, it will reflect badly on Mos-
tek because it’s our people and our
process,” he states. “United Techno-
logies needs access to the semicon-

ductor-processing technology we
have at Mostek, and it needs access
to people who know how to hire the
computer-aided design specialists to
make gate array programs success-
ful,” explains Prothro, who has been
with the firm since its creation in
1969. “Gate arrays use comple-
mentary-MOS. We, of course, know
about C-MOS, but gate arrays are a
low-volume product—something we
have not been into.”

But therein lies the advantage of
the custom-logic gate-array project:
“It will give us much closer ties with
existing customers. That’s why I say
it’s feasible. It has the advantage of
serving UTC needs as well as Mostek
needs,” says Prothro.

Interstate’s Hoffman sees
three major growth areas

Moving to operations vice president
for systems of Interstate Electronics
Corp. of Anaheim, Calif., gives Jim
Hoffman a “fivefold expansion of
view and a change of overview,”
altering his concern about one divi-
sion to “looking for a balanced posi-
tion instead of having a parochial,
short-term outlook.”

In his new post, he will be in
charge of the five operations of
Interstate, his employer for the past
five years. Hoffman, who received
his Ph. D. in physics and bachelor of

Delay. Hoffman of Interstate does not see
very low-cost plasma soon.
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PDP-11/23 Il

FIRSTAR" ARRAY PROCESSOR SYSTEM

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

First Computer Corporation, one

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

SUPER COMPUTER COMPUTATIONAL
SPEED

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

® ed tr k of F Point Sy Inc.

® ed tr k of Digital Corporation
™ Trademark First Computer Corporation

FS-1

SOUTHERN REGION
Houston, TX (713) 960-1050
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PROVEN ARCHITECTURE + REAL-TIME
ENHANCEMENTS = UNBEATABLE
PERFORMANCE

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

EXTENSIVE DEVELOPMENT SOFTWARE—
SAVES PROGRAMMING COST

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

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

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

™

- T e

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

CHOICE OF DEC HOST COMPUTER
OPERATING SYSTEMS

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

INSTALLATION AND FIELD SERVICE
WORLDWIDE BY DEC AND FPS

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

TWX NUMBER 910-651-1916

computer corpoation

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

WESTERN REGION
California (To be announced)

NORTH CENTRAL REGION
Chicago, IL (312) 920-1050
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Now CMOS
cuts your

design time.

COSMAC System IV with

FULL-SCREEN EDIT for
fast, easy program editing.

This is the complete 1802 hardware, software Microprocessor
Development System. Just look what the $12,000 system price
gives you:
® A12-inchintegral CRT that displays program entries and
corrections instantly.

® New high-performance ASM8 macroassemblerfor muchfaster
assembly time.

® Fully-encoded ASCII keyboard with 72 ASCII keys and 14 dedi-
cated full-screen edit keys.

® “Go-anywhere" Micromonitor: the portable in-circuit emulator.

Micromonitor Operating System software (MOPS), to allow

interrogation of the system under test.

60k bytes of user-accessible RAM.

Dual-drive floppy disk.

Built-in PROM programmer.

Exclusive RCA CDOS file management system.

Allthis, plus “Total Design Support” from the people who

brought you CMOS, for only $12,000.*

For more information on the CDP18S008, contact any RCA
Solid State sales office or appointed distributor.

Or contact RCA Solid State headquarters in Somerville, N.J.
Brussels, Belgium. Hong Kong. Sao Paulo, Brazil.

Or call Microsystems Marketing toll-free (800) 526-3862.

Total hardware, software development system $12,000.
* U.S. suggested resale.

Another reason to
switch to CMOS.
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People

science in engineering from the Uni-
versity of Kansas, sees military
equipment, plasma displays, and
voice recognition as the major
growth areas over the near term, but
advanced systems and display prod-
ucts will also get attention.

Too high. Although Interstate is a
key U.S. supplier of plasma dis-
plays, Hoffman feels that it will be
years before industrial and military
developments will lower the cost of
plasma significantly, and he also
“doubts seriously whether they’ll
ever reach $200 to $300 for consum-
er applications.” Another drawback
to widespread use of plasma is the
lengthy development cycle antici-
pated for color displays.

On the bright side, however, Hoff-
man believes that “plasma will
replace black and white cathode-ray
tubes for full military requirements”
in a short time. Interstate’s sales in
that area should exceed $10 million
in about two years, he says.

Developments in voice recognition
are expected to be a major factor in
diversification into commercial mar-
kets. Although speaker-independent,
conversational chips are a long way
off, Interstate now has a limited-
vocabulary chip set and markets
board-level systems. Hoffman thinks
that the market at the current state
of the art is huge and predicts rapid
growth as prices drop.

Hoffman anticipates heavy use of
voice recognition in computer-aided
design and for terminals in such
high-intensity areas as airport con-
trol towers, because both applica-
tions require much concentration
and can benefit from the quickness
and accuracy of voice commands.

Military contracts, once Inter-
state’s only business and still about
three quarters of its sales, appear
promising under the Reagan Admin-
istration. Interstate has several ongo-
ing contacts and expects to be
included in the new push in defense
spending. “But 1 hope they don’t
dump a lot of money into defense,”
Hoffman says. “I’d rather see a
more rational approach instead of
throwing out a lot for a couple of
years and seeing it drop off again for
the next two.”
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Channels..with a Battery

Dolch Logic Instruments’ third generation logic analyzer, the
LAM 3250, lets you meet vour troubleshooting needs now,
and expand for the future. The LAM 3250 records up to 32
channels of information at sampling rates to 50 MHz, and with
optional Channel Expansion Probes, its capability can be
extended to 64 channels. And there’s more.

Sophisticated clocking.

Since it incorporates dual 16-channel X 1000-bit recording
blocks, the LAM 3250 can accept up to two independent
external clocks for sampling data, letting you independently
monitor both address and data on a multiplexed bus.

Powerful triggering.

Four-level sequential triggering, each level with an inde-
pendent pass counter ranging from 1-255 counts, lets you
debug programs containing nested subroutines. There’s even
a Restart function to guide you through data on the bus. All
of this is easily programmed in a separate trigger menu.

Battery back-up.

The LAM 3250’s revolutionary new BATTERY-BACKED
MENU MEMORY feature allows you to store up to 6
separate files of display and menu parameters in CMOS
RAM for up to three months without power. This means that

you can recall complete test set-ups in a matter of seconds.
No more time wasted rewriting menus.

Check these features and compare:

« 32 channels X 1000-bit memory

» Expandable to 64-channel X 500-bit memory (optional)
e Sampling rates to 50 MHz

* 5 ns glitch capture

* Timing capability for 16 or 32 channels
» Hex, octal, binary and ASCII displays
* Powerful word search feature

* Window triggering

» Real-time trigger tracing

» Non-volatile menu memary

» GPIB and RS-232 interfaces standard

 Personality probes and disassemblers for many popular
uP’s and bus systems (optional)

This is only part of the story. For more details on this and
other dynamic troubleshooting tools, contact the logic
analyzer experts today. Dolch Logic Instruments,

230 Devcon Drive, San Jose, CA 95112.

Or call toll free (800) 538-7506. In California (408) 946-6044.

LCH

i)

T LOGIC INSTRUMENTS

REPRESENTATIVES: Austriu 02236/866310, Belgium 022192451-53. Cunada (514) 336-0392. Denmark 02804200, Finland 08090520311 France 069302880, Germany 08901901-1, Greut Brituin 0734694944, Greece 0218219470,
Holland 040533725, Israel 03453151, ltaly 024158746. Norway 02356110, Spain 052213199, Sweden OHH79490. Switzerland 013632188. East Europe-U.h. 093252121, Singapore 0637944, South Africa 01227739,
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RS 232 and
RS 449, bring
them together

with our
subminiature Ds.

It's easy.

Save your systems from
obsolescence. Bring them up to the
standard with AMPLIMITE subminiature
D adapters.

They interface RS 232 with the new
RS 449 cable-to-cable or directly to
your equipment. One way or the other,
you save the cost of major redesign.

Our subminiature Ds also give you
the widest choice. Metal shell and

all-plastic connectors. Filtered
assemblies. Mass termination styles.
Standard, high density and MIL-C-24308
versions. And the most complete
selection of accessories made.

You bring a lot together with our
AMPLIMITE connector system.




AMP Facts

Plated-through hole damage is

avoided with ACTION PIN contacts.
Gas-tight connection without
soldering is also assured.

Two styles of slide latch clips Metai-shelled shielded connector Spring latch assembly allows easy
simplify plug and receptacle mating. provides EMI protection. harness hook-up to RS 449 standards.

For more information, call the AMPLIMITE Connector Desk at (717) 780-8400.
AMP Incorporated, Harrisburg, PA 17105.

AMP, AMPLIMITE and ACTION PIN are trademarks of AMP Incorporated

A INIP® means productivity.

CIRCLE
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When C. Columbus challenged
the status quo, a surprising thing
happened to our world.

Surprising things do happen when people
challenge the status quo. And often,
good things happen as a result.

HP would like to ask you to challenge
the status quo . . . in oscilloscopes. You
may discover some pleasant surprises, and
displace some earlier disappointments too.
Because, like the shape of the 15th
century world, HP Oscilloscopes have
changed . . . dramatically. Here's how:

Triggering. Today, HP Oscilloscopes
offer excellent triggering on difficult
signals because of HP advances in micro-
circuit design. That also means triggering
that's essentially unaffected by changes in
trace position or temperature variation.
Third channel trigger view, on many HP
scopes, lets you see the fidelity of the
triggering waveform, and also make
timing measurements from it.

Reliability. You've told us you
wanted improved reliability. We listened.
The result is improved MTBF. Today,
thousands of quality 1700 Series Oscillo-
scopes are delivering the reliable, day-
to-day performance you expect from HP.

Signal fidelity. With most scopes,
matching input impedances requires
an external 50 () termination. On the HP
1700 Series, and our new fully
programmable 1980 Oscilloscope
Measurement System, switch-
able 50 € input terminations
are built in to insure faithful
reproduction of input signals

Value. Put a 1700 Series
Oscilloscope next to any
comparable general-purpose
scope of your choice

<
-

and compare the price/performance ratio
for yourself. Because HP designs and
builds the critical components, you get
quality performance. Many HP scopes
have Delta Time capability that provides
fast time interval measurements while
minimizing errors. The 1743A incorporates
HP counter technology for precision and
semi-automatic timing measurements. For
viewing low-rep-rate signals and single-
shot events, HP’s 1741A, 1744A, and
1727A Storage Oscilloscopes, with fast
writing, integrating, variable persistence
operation, provide well-defined, easily
viewed traces in applications which may
otherwise result in annoying flicker, or
require a viewing hood or camera.
What's more, with HP's storage
technology there is no transfer time or
reduction of variable persistence writing
speed, so you won’t miss the signals
you're after.

See for yourself. HP scopes have
changed. And you owe it to yourself to
challenge the status quo before you buy
another general-purpose oscilloscope. But
don't take our word for it. Call an HP
Field Engineer for a hands-on demonstra-
tion of a new 1700 Series Oscilloscope.
Then judge for yourself. Ask about the

_.. 1980 Oscilloscope Measure-
ment System, too.
Find out how its

fully program-
mable operation
can help you deal

with some of
today’s produc-
tivity problems.

08311

Challenge the status quo and get a square-world mug. Free.
If you're considering the purchase of an oscilloscope, call an HP Field
Engineer or use our coupon for a no-obligation demonstration. In return,
we'll give you a distinctive square-world coffee mug.

iy

HEWLETT
PACKARD

NAME

I would like to challenge the status quo. Contact me for a no-obligation demo of an HP
Oscilloscope. And yes, | want a square-world mug.

E-3/24
TITLE

COMPANY

PHONE

ADDRESS

CITY/STATE

| initiate and/or approve oscilloscope purchases

0 Yes OO No

Mail coupon to: Hewlett-Packard, P.O. Box 2197, Colorado Springs, CO 80901, Attn: Oscillo-
scope Marketing Manager. Offer expires April 30. 1981. Valid in U.S.A. and Canada only.
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Compare this general purpose logic analyzer
with the currently accepted industry standard.

The K100-D wins over Hewlett-Packards 1615A hands down!

LLogic designers have made
Gould's powerful Biomation K100-D
our fastest selling logic analyzer

S5

ever. You'll see why once you com-
pare it to its nearest competitor,
the 1615A from Hewlett-Packard.

Compare clocking speed.

With a 100 MHz clock rate, the
K100-D gives you resolution to
10 ns—five times better than the
1615A’'s. Use the K100-D’s latch

Hewlett-Packard 1615A
A very good logic analyzer

mode to catch gliches as narrow
as 4 ns. It gives you the most
precise logic analysis for today's
high speed minicomputer, main-
frame and microprocessor systems.
Best of all, you're already prepared
for faster designs as they arrive.

Compare capacity.

The K100-D’s 1024 word memory is
four times as deep as the 1615As.
This dramatically extends the
length of data you can trap from
your system at any one time. And
that means faster, more accurate
debugging. In addition, the
K100-D's standard 16 channel for-
mat can be expanded to 32
channels for work on the new
generation of 16-bit micro-
processors.

Compare your productivity.

Finally, the K100-D makes
designers more productive with
convenience features superior to
those of the 1615A. The K100-D
has a larger keyboard, plus an
interactive video display. Compre-
hensive status menu. Data domain
readout in hexadecimal, octal,

binary or ASCIIl. And the list goes
on and on.

The final analysis.

To help you evaluate these two
fine instruments before you buy,
we've prepared a point-by-point
competitive comparison of the
two. If you're designing and
debugging high-performance digi-
tal systems, you'll want to read
this document carefully. To get
your free copy, just use the reader
service number or write Gould
Iinc., Biomation Division, 4600 OId
Ironsides Drive, Santa Clara, CA
95050. For faster response, call
408-988-6800.

«“?':’f; \\\
VS /

Biomation K100-D
The industry’s finest logic analyzer

GOULD

An Electrical/Electronics Company
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Editorial

Quality is a design parameter

The quality issue in the semiconductor and com-
puter industries is being settled —not from atop
soap boxes, but from executive offices, fabrica-
tion lines, production floors, and shipping desks.
American companies challenged by Japanese
producers to compete on quality as well as per-
formance are doing just that. The results are
bound to be healthy for all concerned.

Quality is good business because it contributes
to profits and raises competition to a new level.
Price alone, although it will always be important,
is not the driving force it used to be.

Today, quality plus performance is a vital part
of the product value equation. Companies are no
longer content to “test in”’ quality or reliability.
Now the objectives are to design in quality, as
well as ways to predict reliability, starting at the
drawing board.

As an executive at Texas Instruments points
out in the story on that company’s quality-
reliability program (p. 95), when parts are
returned by customers it is too late to fix a
quality problem. To make quality a competitive
tool, in TI's view, it is necessary to seek out
indicators that can be read before shipment.

How to stagnate while growing

In the U. S., baseball teams head for Florida or
Arizona and electronics engineers head for Elec-
tro. But in France, spring means it’s time for
Composants—le Salon International des Com-
posants Electroniques, to give it its proper
title—at the Porte de Versailles. Composants is a
get-together, a sales meeting, and a curiosity, as
our European editors point out in their preview
of the 1981 show on starting page 99.

This year, however, those gathering at the site
in suburban Paris will have to temper their
spring joyousness because Europe has not been
able to escape the global hard times affecting the

24

If the task becomes a common practice, it will
in large part be the responsibility of the design
engineering functions. It means very close rela-
tions with customers, not only at the purchasing
level, but also at the engineering level. What'’s
more, it means tracking quality from design to
shipping and tweaking quality levels at each
stage.

There are situations in which changing a test
specification at outgoing inspection to improve
quality actually causes a drop in yield. But if a
performance specification is tightened as a
result, yield not only recovers, but improves. The
resultant devices exhibit performance test results
that are tightly spaced in the middle of the test
parameters rather than scattered. Confidence
that there will be fewer or even no defects in a lot
increases. Testing is reduced. Cost savings
mount.

For those companies in which programs are
supported from the top, where everyone is
involved and everyone understands the new
expectations, these are exhilarating times indeed.
For many years the objective was simply, “Ship
it.”” Now it’s, “Ship it right the first time.”

growth of electronics markets. Interestingly,
electronics component makers will not face the
slumps that their bretheren in the traditional
industries —steel, textiles, autos—must handle
but actually will see a certain amount of growth.
Still, this is not enough in electronics, where
investment for innovation demands a high
growth rate. As one executive says, “We can
function only when the market is expanding by
15% to 20% a year.”

Electronics is one of the few industries in this
world that can stagnate while growing —a sober-
ing fact for those planning expansion.

Electronics /March 24, 1981



PJED 30IAISS ISPEBIUC GZ BI0ND)

*DIFFERENCES: (1) Memory eaiting. (2) Battery-backed buffer memory to hold data for 7

days without power. (3) Single-stroke duplicating in manufacturing mode. (4) Key-selectable NOILYHOdHOD
standard RS 232 formats. (5) 8-digit HEX display for future 16-bit memories. (6) Built-in self- [ -
test functions. (7) Five times faster operation of standard functions (such as Compare, Blank D O’] O H d

Check and Checksumy). Plus many more—see for yourself in our “‘hands-on’* demo.

619€-9v9 (80p) :3ul| §s3juo)
jOLIBP 086N UD pup 3zZLid D UIM Of MOU [[B)

("UIm 0} BUOAIBAD JUBM BM—, MO(3Q
siamsue ay} je yaad e axe} 0} AeX0 S,)|)

—ONOT WD ON

‘apIMP|IOM BSN Ul
sanpow ajgeabueydiaul 000'SL
pue SHun 0OS', 19A0 Yim ‘usaoid
-pjaly ‘a|qenod ‘pabbny ‘piepueis
A1nsnpul syl awooaq sey eyl
JawweiBoid WOHd [eSaAlun ay |

Jswuweuiboid

Jawuweiboud 60-
WOYd 006W Bo7-04
WOYd 086 601-01d M3IN d

¢UDASS 1SBI| JB pulj NOA

UB,) '991}-10113 pue 13]Se} USISEd
Buiwwe.iboid NOHC JINOA axew
0} Sainjea) aduewoad mau
ylim papeo|—uolelauab xau ayl

iNIM ANV
SYTWWVIOI0Ud OML 1SIHL
NI S1ON3Y1441d £ GNIH




More Power,
Less Package,
from
Power Products.

Specify encapsulated switching
power supplies from Power
Products. And get 25 watts of cool,
regulated DC power — neatly
packaged to fit even those
extra-tight spaces.

FEATURES

Regulation:
Line 0.1%, Load 0.2%

Ripple/Noise:
100mV Peak-to-Peak, max.

Efficiency:
80% Typical

Case Size (PC-Mount Models):
3.5"x2.5"x1.25"

Two-Year Warranty

Quick Delivery —
Small Quantities Shipped Three

Days ARO
-T R OEM Qry.
| Volts Amps Price Prigi
5VDC 5A PC-CARD PC-CARD
— Mountable | Mountoble
12VDC 2.2A $169 $109.85
] Chossisl_ Chossisl
15VDC 1.8A Mountoble | Mountable
$179 $116.35

" Consult Factory for OEM Discount Schedules

Find us in EEM!

CIPower
Products

Division of
Computer Products, Inc.
2801 GATEWAY DR

POMPANO BEACH, FL 33060
(305) 974-2442 » TWX 510-956-3098
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Meetings

tocc '81—Third International Con-
ference on Integrated Optics and
Optical Fiber Communication, 1EEE
and Optical Society of America,
Hyatt Regency Hotel, San Francis-
co, April 27-29,

ISCAS ’81—1981 IEEE International
Symposium on Circuits and Systems,
IEEE, Radisson Chicago Hotel, Chi-
cago, April 27-29.

29th Annual National Relay Confer-
ence, National Association of Relay
Manufacturers and the School of
Electrical Engineering, Oklahoma
State University (Engineering Ex-
tension, 301 EN, Oklahoma State
University, Stillwater, Okla. 74078),
OSsU, April 27-29.

1981 International Tool and Manu-
facturing Engineering Conference
and Exposition, Society of Manufac-
turing Engineers (P.O. Box 930,
Dearborn, Mich. 48128), Cobo Hall,
Detroit, April 27-30.

1981 National Design Engineering
Show and Conference, American
Society of Mechanical Engineers
(Clapp & Poliak Inc., 245 Park
Ave., New York, N.Y. 10167),
McCormick Place, Chicago, April
27-30.

Powercon 8 —International Power
Electronics Conference, Power Con-
cepts Inc. (P. O. Box 5226, Ventura,
Calif. 93003), Loews Anatole Dallas
Hotel, Dallas, April 27-30.

27th Annual International Instru-
mentation Symposium, Instrument
Society of America (P.O. Box
12277, Research Triangle Park,
N. C. 27709), Hyatt Regency Hotel,
Indianapolis, Ind., April 27-30.

Society for Information Display In-
ternational Symposium, SID (654 N.
Sepulveda Blvd., Los Angeles, Calif.
90049), Grand Hyatt Hotel, New
York, April 27-May 1.

26th National SAMPE Symposium
and Exhibition, Society for the
Advancement of Material and Pro-
cess Engineering (P.O. Box 613,

Azusa, Calif. 91702), Hyatt Hotel,
Los Angeles Airport, Los Angeles,
April 28-30.

12th Annual Pittsburgh Conference
on Modeling and Simulation, School
of Engineering, University of Pitts-
burgh (Modeling and Simulation
Conference, 348 Benedum Engineer-
ing Hall, University of Pittsburgh,
Pittsburgh, Pa. 15261), University of
Pittsburgh, April 30-May 1.

NcC ’81—National Computer Con-
ference and Personal Computing Fes-
tival, American Federation of Infor-
mation Processing Societies (P. O.
Box 9658, 1815 N. Lynn St., Arling-
ton, Va. 22209), McCormick Place,
Chicago, May 4-7.

PICA/81—12th Power Industry
Computer Applications Conference,
IEEE Marriott Philadelphia, Phila-
delphia, May 5-8.

AAMI 16th Annual Meeting and
Exhibit, Association for the Ad-
vancement of Medical Instrumenta-
tion (1901 N. Fort Myer Dr., Suite
602, Arlington, Va. 22209), Shera-
ton Washington Hotel, Washington,
D. C., May 10-13.

The European Consumer Electronics
Show, Industrial and Trade Fairs
Ltd. (Radcliffe House, Blenheim
Court, Solihull, West Midlands B91
2BG, England), Nuremberg, West
Germany, May 10-13.

34th Annual Conference, Society of
Photographic Scientists and Engi-
neers (7003 Kilworth Lane, Spring-
field, Va. 22151), Grand Hyatt
Hotel, New York, May 10-14.

cIcC '81—Custom Integrated Cir-
cuits Conference, IEEE, Americana
Hotel, Rochester, N.Y., May 11-13.

31st ECC—Electronic Components
Conference, EIA and IEEE, Colony
Square Hotel, Atlanta, May 11-13.

Intermag 81 —International Magne-
tics Conference, IEEE et al., Alpes-
Congrés, Grenoble, France, May
12—-15.
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Z8O Four functions in one
reflects design simplicity

COMBO CHIP at its best. MOSTEK

examples: As an intelligent

remote data logger. Or an

. interrupt driven intelligent
. peripheral controller. Or an
industrial security system
with serial interface. Or as
a building block in a“two-
| way"cable TV network. Or
. | for a patient monitoring

~ system. That's the versatil-
ity of the Combo Chip. In
fact, no other chip simpli-
fies Z80 design so efficient-

A serial I/O port. 256 bytes of S8
RAM. Two programmable tim- .~
ers. Three external interrupt
channels. Now you can get
all of them in one integra-
ted circuit: The MK3886
Combo Chip from Mostek.
This 5-volt only, 40-pin
DIP is design simplicity
at its best. The kind that
means superior cost effi-
ciency, fewer parts count,
less board space, and higher *

reliability. With just three chips / ly. Find out why. Contact
(Combo, Z80 CPU and Memory), ' Mostek, 1215 West Crosby
you can configure a variety of * Road, Carrollton, TX 75006
highly versatile Z80 systems. (214) 323-1801. In Europe, con-

A sampling of application tact Mostek Brussels 762.18.80.

1Combo Chip and MOSTEK™® are trademarks oft Mostek Corporation © 1981 Mosiek Corporation
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GET A STEP AHEAD WITH
THE IC SYSTEMS GROUP.

GCA/IC Systems Group is the largest
worldwide organization dedicated solely
to serving the IC manufacturing industry.
Soin a time when productivity is more criti-
cal than ever, we can help you step ahead
with the finest systems and service avail-
able today.

As the leader in our field, we've set a lot
of standards for automated VLS| manufac-
turing equipment, including the DSW
Wafer Stepper™ and Wafertrac™ fully auto-
mated wafer processing system.

You should know, too, that we presently
have over a half million square feet of
space for manufacturing, product engi-
neering, and research and development.
We've also added hundreds of people to
produce and service our products. And we
have what is probably the most extensive
training program in existence for the oper-
ation and maintenance of our systems

So if you're looking to step up productiv-
ity, look to the GCA/IC Systems Group.
You'll find us at the leading edge of tech-
nology, a step ahead of everyone else.

1. The DSW Wafer Stepper™ direct step on the wafer
Ssystem can produce more good bits per hour at a
lower cost per bit than any other system available

today. It's the most precise system of its kind ever
developed

2. Automatic Wafer Handling virtually eliminates
wafer breakage and contamination, holds transfer
time to @ minimum, and can handle the new 5" wafers
right now.

3. Our DSW Automatic Reticle Changer allows
random selection and alignment of any of up to ten
reticles. Each reticle is automatically inspected for
particles. Before transfer to the platen, the particles
are mapped on the video terminal, and a go-no-go
decision is given

4. The high yield Wafertrac™ is a completely auto-
matlic, microprocessor-controlled wafer processing
system. It gives you total process control, and its

modularity lets you design your own system. It can
perform a variety of wafer processes simultaneously.

5. Our Wafertrac™ Positive Develop Module incorpo-
rates low pressure spray nozzles and an open bow/
design which, in conjunction with metal-ion-free
developers, eliminates many former limitations of
positive spray develop.

6. The Relicle Stepper clusters many 1:1 images of a
single circuit pattern onto one relicle, thus increasing
reticle productlivity. 6a. Detail of Reticle Stepper.

7. Our new interface combines the Wafertrac™ and
DSW Wafer Stepper™ into a single, integrated wafer
production system.

If you're ready to step ahead, call or
write the GCA/IC Systems Group at one
of these addresses: Burlington Road,
Bedford, Massachusetts 01730, Tel: (617)
275-9000. Sumisho Electronic Systems,
Inc., Tokyo, Japan, Tel: 03-234-6211. GCA
International, Kreuzlingen, Switzerland,
Tel: 41-072-71-1585.

GCA CORPORATION
IC Systems Group
209 Burlington Road
Bedtord, Mass. 01730
(617) 275-9000

Telex: 92-3350
© 1981 GCA Corporation
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TEK 4658 525 5core

Take a closer look at
The 100 MHz, 465B.

For years, our 465 portable
scope had been considered
the standard by those who
service high performance or
computer-based electronic
systems.

Until we introduced the 465B.

Performance you can see.

The 4658 stili does everything
that made the 465 so popular.

The big difference is, it does a
lot more.

An alternate switching capa-
bility between intensified and
delay sweeps lets you view
both displays for analysis.

There’s third channel trigger
view with delay adjustable to
Zero, sO you can view both
data channels and the trigger
signal simultaneously.

improved trace selection
switching provides un-
matched flexibility in wave-
form display.

And we've upgraded the
magnified sweep speed to
2 ns/div, s you can analyze

signals in even greater detail. il
It's the kind of performance e . O
- -

that'll help you interpr
plex timing signal rela
ships more clearly.

S |
.‘N
w7

»
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Quality you can trace.

Though it looks like a 465 on
the outside,the 4658 is different
inside. We've used modern
IC's in place of discrete com-
ponents. That means im-
proved performance, reliabil-
ity and trace quality for you.

Service that'll see you
through.

Our worldwide service team
goes where you go. We're with
you all the way, with more than
500 service personnel at 46
Tektronix centers in the U.S.A.
and hundreds of Tektronix-
supported service engineers
in over 50 other countriesto
calibrate and maintain your
Tektronix scope.

Seeing is believing.
Contact your Tektronix Sale

Engineer. Or write or cai s
toli-free for a broc

1- 8@0 -547-1
It pays, when youtake acloser
look. ) B

World Radio History

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

Tektronix, inc

P.O. Box 1700

Beaverton, OR 97075

Phone. 800/547-1512

Oregon only 800/644-9051

Telex: 910-467-8708

Cable: TEKTRONIX

Europe, Africa,

Middle East

Tektronix International, inc.

European Marketing Centre

Postbox 827

1180 AV Amsteiveen

The Netherlands

Telex: 18312 1

Canada -
Tektronix Canada inc

PO Box 6500

Barrie, Ontario L4M 4V3
Phone. 705/737-2700 p——

> 4558 (*
OSCILLOSCOPE
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the DSD 880.

A DEC®-compatible disk system combining eight-inch Winchester and flexible disks.

For DEC users who need more capacity and perform- ® built-in bootstrap eliminating the need for an
ance than a cual RX02, the DSD 880 now offers a expensive DEC bootstrap board and saving a
more cost effective alternative than a dual RLO1. backplane slot
= significantly lower initial and total life-cycle costs = one half-quad backplane slot vs. two quad boards for
= the reliability of a Winchester, with 7.5 Mbytes, the RLV11
emulating RLO1 = versatile interface card for easy integration with any
® the removability of a flexible disk, with 1 Mbyte, LSI-11 backplane, unlike DEC's RLV11 interface that
emulating RX02 needs a special backplane and cannot be used with
= valuable saving in rack space (5%’ vs. 21" the VT 103 terminal
for dual RLOY) ' §2 P2 Compare for yourseif and see why nothing
= unique'‘hyperdiagnostics’ enabling fast and e = compares to the DSD 880.
easy troubleshooting to the modular level "

The Intelligent Alternative to DEC Disk Systems

To get more information on the DSD 880, call or write:

Corporate Headqguarters: Western Region Sales: Eastern Region Sales:

2241 Lundy Avenue 2560 Mission College Blvd., Suite 108 51 Morgan Drive

San Jose, CA 95131 Santa Clara, CA 95050 Norwood, MA 02062

Tel. (408)946-5800 Tel. (408) 727-3163 Tel: (617) 769-7620

TWX: 910-338-0249 TWX: 910-338-0249 TwX: 710-336-0120

International Sales:
Australia: Melbourne (03) 543-2077, Sydney (02) 848-8533; Canada (416) 625-1907; Denmark 01/83 34 00; Finland 90/88 50 11, France 03/956 81 42;
Israel 03 /298783, Italy 002 /4047648; Japan: Osaka (06)323-1707, Tokyo (03)345-1411; Netherlands 02074587 55; New Zealand 47 693-008; Norway 02/78
94 60; Sweden 08/38 03 70; Switzerland 01/730 48 48; United Kingdom 01/207-1717;, West Germany and Austria {089)1204-0

®Registered trademark of Digital Equipment Corporation
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DEC readles ‘KO’
In personal computers

Osborne tackles
low-cost computers

Alphas spread
to bipolar RAMs

Thin-flim 5%-In.
drive doubles load

Electronics/March 24, 1981

Digital Equipment Corp. is moving quickly toward its long-expected entry
into the personal computer market now dominated by Apple Computer
and Radio Shack. Observers say that the computers could be on the
market by 1981’s third quarter and that DEC’s moves will be carefully
timed to acquire a major share of market before the Japanese enter the
domestic personal computer field. The effort, called ‘“Knockout,” or
“KO,” by the Maynard, Mass., firm, involves developing several small
system configurations with code names like Mighty Mouse and Tiny.
Systems with varying amounts of main and bulk memory are being readied
and compared; one would use 5Ys-in. soft disks, others 8-in. floppies. Two
Winchester disk configurations are also reported to be under study.
Industry observers say that DEC is considering using the CP/M operating
system, indicating that DEC’s initial entries would be 8-bit machines.

Formerly a publisher of books on microprocessors and systems, Adam
Osborne has founded his own company, Osborne Computer Corp., to
compete in the low-cost computer market. His first entry, to be announced
next month and to be shown May 4-7 at the National Computer Confer-
ence, is a Z80-based system that is portable and incorporates an unusual-
ly large number of features in a $1,795 package. The Osborne I computer
system will include a CP/M operating system, two 100-K-byte minifioppy-
disk drives, keyboard, numeric keypad, and 5-in. cathode-ray tube, as well
as the WordStar word-processing system. It will support CBasic and
MBasic and will also have RS-232 and IEEE-488 interfaces. Options are a
modem; battery pack; 12-in., 80-column display; and double-density,
dual-sided floppy disks.

Chip makers hoping to crack the market for 64-K MOS dynamic random-
access memories have been forced to apply polyimide coatings to protect
against alpha radiation. Now, surprisingly, the same may be happening
with bipolar RAMs—TTL and emitter-coupled-logic—at the 4-K density
levels. Alpha-induced soft errors are causing problems with these devices,
says an official at one major Midwestern computer company. Chip vendors
are “taking too long to recognize they are going to need a coating,” he
complains, though he does report that several have begun supplying some
coated 4-K bipolar parts. However, several Silicon Valley sources say they
know of no such problems.

Just as it is reaching volume production levels of its pioneering 5Yu-in.
Winchester disk drive, the ST 506 [Electronics, June 19, 1980, p..105],
Seagate (formerly Shugart) Technology of Scotts Valley, Calif., plans to
introduce next month the first 5%:-in. Winchester drive using thin-film
head technology. This represents a leap for thin film from 14-in. drives,
bypassing the 8-in. versions altogether. The two-platter drive, the ST 512,
will cost about 25% more than the ST 506 but will have twice the
unformatted capacity, or about 12 megabits. The new drive does not use
thin-film disks, but its thin-film head design, supplied by Dastek Corp. of
Los Gatos, makes it possible to double the number of tracks. The same
number of bytes per track as the ST 506 is maintained. Samples of the first
ST 512 drives will be available in the last quarter of 1981.
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Electronics newsletter

Tl to unveil Texas Instruments Inc. is about to introduce its first multiuser microcom-
puter development system, called multi-AMPL, which will support the
Dallas-based firm’s 16-bit 9900 family and TM 990 modules. Available in
three versions, the largest of which can support up to eight users, the
network can reduce the cost per user to as little as $10,000.

development system

Qume to Iintroduce After nearly three years of development work, Qume Corp. of San Jose,
Calif., will announce next month the first successors to the Sprint 3 line of
printers and the Sprint 5 line of printing terminals. The Sprint 7/45, at 45
characters/s, and 7/55, at 55 characters/s, are the daisy-wheel printers;
the Sprint 9/45 and 9/55 receive-only printing terminals, with the same
respective speeds, will be based on the Sprint 7 printers. The key to the
new offerings is Qume’s MicroDrive mechanism, which eliminates four
drive-alignment pulleys used in earlier models. Both the printers and the
terminals use 30% fewer electrical parts than their predecessors and an
8085-type microprocessor instead of the Fairchild F8 used on previous
models. The Sprint 9/45 and 9/55 are expected to be priced in the
$2,000-to0-$3,000 range; competitors estimate the Sprint 7 models will be
about $1,200 to $1,500 in large quantities.

Sprint 3, 5 successors

Hoernl launching Jean Hoerni, who has helped found Fairchild Camera & Instrument’s
semiconductor operations, Intersil, Eurosil, and several other semiconduc-

new C-MOS firm tor companies, is setting up yet another new venture. Called Telemos, the
new firm will have headquarters in France, but it is understood to be
establishing a beachhead in Silicon Valley as well. Initially, Telemos will
manufacture and market complementary-MOS metal-gate arrays, but it
also plans a thrust into the high-speed telecommunications market,
primarily with C-MOS large-scale integrated circuits.

Addenda Toshiba Semiconductor (USA) Inc., the Japanese firm’s year-old American
subsidiary born out of its takeover of Maruman Integrated Circuits Inc.,
will soon start producing 2-K-by-8-bit static random-access memories at
its Sunnyvale, Calif., plant. . . . Japanese sources report that Nippon
Electric Co. will build a second semiconductor plant in the U. S. The site
is to be named within weeks. Its other plant is Electronic Arrays Inc. in
Mountain View., Calif., a wholly owned subsidiary. . . . The local net-
work standards committee of the Institute of Electrical and Electronics
Engineers’ Computer Society has decided to use the new programming
language Ada for the emerging standard’s media-access meth-
ods. . . . Standard Microsystems Corp. of Hauppauge, N. Y., has com-
pleted an agreement with Hitachi Ltd. that includes worldwide cross
licensing of patents as well as payment to SMC. . . . Western Digital
Corp. of Newport Beach, Calif., has dropped its backing of the Ada
compiler being developed by Telesoftware of San Diego, Calif., and will
develop its own, says William Carlson, Western Digital’s general manag-
er. . . . Add to the proliferating versions of the Unix operating system
for the Z8000 one for its development system from Advanced Micro
Computers of Sunnyvale, Calif., and another, Xenix, from Microsoft of
Bellevue, Wash.
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custom ICs
(ommitted
to excellence.

ttem: ‘The anly dilierense between a typical IC company
and $S1 is vur aftituce: and therr catalog - they sell yoo what
hev'see gol . we give vou what you want

Item: 427 of all the intexrated circuits we now have in
production were custum designed for individual ¢ lients.,

Hem: MOS, Bipolar. Linear, Digital. corubinations un a single

WP we give you exactly whal you need

v swont af your way. call $S1. Dwector of Marketing
wr send for qor vapabilitios broshure foday
won Systems imorporated. 14351 Myford Road. Tustin.
California 92680 Phonv (714) 731-7110 ar TWX 910-595-2809

Silicon Systems
incorporated
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 Qur headlings dont
make us the leader
in custom IC's-but
our record does.

Fact: As the innovators in combining analog and digital
functions on the same chip, we were the first to fully integrate
a Dual Tone Multiple Frequency (DTMF) Receiver on a single IC.
Fact: We have produced custom circuits in all the major
processes —CMOS, NMOS, PMOS, as well as many Bipolar processes.
Fact: Our custom chips are the “standards” in the Winchester
disc memory business.
For the full story on SSi, call the Director of Marketing;
or send for our capabilities brochure today.
Silicon Systems incorporated, 14351 Myford Road, Tustin,
California 92680. Phone (714) 731-7110 or TWX 910-595-2809.

Silicon Systems
incorporated
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Significant developments in technology and business

Wirth updates
Pascal brainchild
in new language

by R. Colin Johnson, Microsystems & Software Editor

Definition of Modula-2
includes facilities for
structured programming that
are Pascal extensions

Niklaus Wirth, the author of Pascal,
has just introduced to the software
community Modula-2, his answer to
the widely perceived deficiencies in
that landmark structured-program-
ming language. At the Fifth Interna-
tional Conference on Software Engi-
neering in San Diego this month,
Wirth also demonstrated his all-
Modula personal computer.

Modula-2 adds the three facilities
that have emerged over the past five
years as absolutely necessary exten-
sions of Pascal for writing large
structured programs: independent
modules, separate compilation, and
multitasking. These facilities have
been added to most Pascal imple-
mentations, including those of Texas
Instruments and SofTech Microsys-
tems, and have also appeared in the
standard definition of Ada, the U. S.
Department of Defense’s similar lan-
guage designed for universality
[Electronics, Dec. 18, p. 39].

Adds facilities. The new lan-
guage’s modules (called units in one
well-known implementation, UCSD
Pascal, and packages in Ada) allow
procedures and data sets to be
encapsulated into a single segment,
thus eliminating the need for cum-
bersome global variables or common
blocks. The separate compilation of
modules makes for more convenient
software development, and multi-
tasking (co-tasking in Modula-2)
allows simultaneous execution of
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more than one program.

The new language is a complete
redefinition of Pascal, rather than a
simple extension that tacks new
functions onto an existing compiler.
However, given that so many compa-
nies have already made commit-
ments to Pascal and its extended ver-
sions, Modula-2 may evoke little
response. Also, it is going up against
Ada, which the Defense Department
is promoting as a standard.

Hardware. Wirth has not been
working solely on software. He also
brought to San Diego a micropro-
grammed microcomputer system,
called Lilith, that he and Richard
Ohran, his co-worker at the Swiss
Federal Institute for Technology in
Zurich designed to execute Modula-
2. “There is no assembler for Lilith,
and we don’t want one,” Wirth says.

All the computer’s software, in-
cluding the compiler, graphics edi-
tor, and operating system, are writ-
ten in Modula-2. Lilith directly exe-

cutes the pseudocode produced by
the compiler.

The machine’s architecture was
designed to match the language
closely. For example, Modula-2
makes extensive use of register
stacks in performing operations, and
so the computer has a stack imple-
mented in high-speed cache memory.
Also, Lilith’s microprogram func-
tions closely track the kinds of oper-
ations the language performs.

Based on the 2901 bit-slice proces-
sor, Lilith requires a 2-K-by-40-bit
microcode store and cycles in a fast
150 nanoseconds. Its architecture,
based on a 16-word-deep hardware
stack with 16-bit-wide data paths,
also uses a barrel shifter, 256-K
bytes of main memory, and a 10-
megabyte cartridge disk.

Wirth conceives of Lilith as a per-
sonal work station for programmers,
and he has dedicated much hard-
ware to a sophisticated graphics dis-
play that includes a 64-bit path to

New language. The father of Pascal, Niklaus Wirth, has devised a successor language that
incorporates structured-programming facilities that had previously been extensions.
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memory. The software was devel-
oped on a Digital Equipment Corp.
PDP-11/40 minicomputer. Informa-
tion on compilers and on Lilith is
available from the Institute.

Other participants at the tool
fair—a demonstration annex to the
conference —showed such program-

mer productivity aids as structured
front ends for nonstructured lan-
guages, sophisticated full-screen edi-
tors, data-base managers, and query
languages. Also on display were
higher-level utilities for software
project planning, management, and
maintenance.

Microsystems

SOS 16-bit microprocessor has 2-um rules;
speed nudges that of bipolar predecessor

A 16-bit C-MOS-on-sapphire micro-
processor from Rockwell Interna-
tional Corp. shrinks the minimum
design rules for complementary-Mo0S
technology to a new low: 2 microme-
ters. The proprietary design, meant
for avionics applications, may actu-
ally outperform a similar bit-slice
design now in use.

The part contains 68,175 devices
on a 214-by-261-mil die and runs off
a 20-megahertz clock for a through-
put of 300,000 instructions a second
(using 12% floating-point opera-
tions). Dubbed the AAMP, for
advanced architecture microproces-
sor, it is software-compatible with
the CAPS-7 (Collins adaptive pro-
cessing system) built from 2901 bit
slices—and selected 30-MHz versions

should be marginally faster than the
bipolar predecessor.

The AAMP comes from the Avion-
ics Advanced Technology and Engi-
neering division in Cedar Rapids,
Iowa, formerly the Collins Radio
operation. Like the CAPS-7, the new
processor has a stack-intensive archi-
tecture (see figure), notes the man-
ager of computer technology,
Charles E. Kress.

sos expertise. Rockwell’s Microel-
ectronics Research and Development
Center in Anaheim, Calif., has
extensive experience in military
grade C-MOS silicon-on-sapphire
technology [Electronics, July 31,
1980, p. 84] that was put to good use
in developing the part. The company
had been using 4-um design rules,

TOP OF

FRAMES
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Stacked up. Process stacks in Rockwell's 16-bit G-MOS-on-sapphire processor intended for

avionics applications can build frames for new operations on top of existing ones.
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with lab work at the 2-um level.
Many of the present AAMP layout
rules are conservative, so there is
room to shrink the part further,
thereby boosting performance more.

As many semiconductor makers
are doing, Rockwell uses self-aligned
silicon gates to greatly reduce para-
sitic capacitances. Interconnection
layers with aluminum and high-con-
ductivity molybdenum-doped poly-
silicon result in high circuit densities
and typical gate delays under 1
nanosecond.

For operations on 8-, 16-, 32-, and
48-bit data, the AAMP is highly
microprogrammed, with a 1-K-by-
40-bit control-store read-only memo-
ry having a 50-ns access time. It can
perform a 16-bit multiplication in
4.85 microseconds and a 32-bit mul-
tiplication in 15.05 us.

Other chips. However, the speed
does not match that of the Toshiba
Corp. proprietary 16-bit C-MOS pro-
cessor discussed along with a num-
ber of new machines at last month’s
International Solid State Circuits
Conference [Electronics, March 10,
p. 39]. Toshiba gives the time for a
16-bit multiplication as 1.6 us.

The Toshiba part uses relatively
relaxed 3.5-um design rules, since it
will be turned out in far greater
numbers than Rockwell’s avionics
gear. Hardware is a major contribu-
tor to the speed of the Japanese pro-
cessor: it uses both a parallel multi-
plier and a barrel shifter.

Even a multiplier alone can give a
significant speedup. National Semi-
conductor Corp.’s n-channel MOS
16-bit 16000 uses one for 5- and 8-us
speeds for the 16- and 32-bit multi-
plications, respectively.

In the Rockwell AAMP, operations
are speeded along by an on-chip reg-
ister file that serves as a cache for
the most often used stack locations
from external memory. The stack-
intensive architecture causes the pro-
cessor to operate only on values that
are on the top of the last-in, first-out
accumulator-stack.

The processor maintains an inter-
nal top-of-stack pointer, along with
pointers to the code and local data
pointers that are held in main memo-
ry. Hence, everything necessary for
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an operation—stack values, local
data, and code—are grouped togeth-
er in the active stack frame.

When a new task is called from
the current one, a new stack frame is
built above the existing one, enabling
easy handling of multitasking. In
addition, a special executive process
stack schedules interrupt service on
the chip.

The AAMP will address 16 mega-
bytes of memory with its 24-bit
addressing and dissipates only 0.4
watt from its S-volt power supply.
Rockwell is just seeing first silicon
and expects to produce samples,
packaged in a 64-pin leadless chip
carrier, in the second half of the
year. A paper on the AAMP will be
given at Naecon '81, the National
Aerospace and Electronics Confer-
- ence, to be held in Dayton, Ohio,
May 19-21. -R.C.J.

Software

Op systems suppliers
turn to applications

Acting largely in self-defense, a
number of major companies that sell
operating systems to the manufac-
turers of computer-based products
are promoting the efforts of third-
party vendors that write applications
software. They predict they will gain
a competitive edge in their operating
systems sales by alleviating the
applications software bottlenecks in
systems development.

Among these companies is Digital
Research, originator of the popular
CP/M operating system, which boasts
more than 200,000 installations to
date. It has started a concentrated
effort to aid the applications houses
in developing reliable and compati-
ble programs, kicking it off early this
month with the first of a series of
intensive seminars near its Monter-
ey, Calif., operation.

“The crisis in the commercial soft-
ware market can only be solved by
third-party vendors,” says Digital
Research president Gary Kildall. “In
fact, we have found that the large
OEMs have virtually given up writing
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| Digital EQuipment Corp. computers.”

Making a high-level choice

An important preliminary step for Digital Research in its effort to support
third-party vendors was selecting a high-level programming language. ‘“We
started out with Pascal but soon concluded that large modular commercial
programs could not be written in the standard version, and we felt we had to
have an international standard,” president Gary Kildall explains.

The company settled on the ANSI standard subset G of PL/1, which
Kildall feels is *‘the perfect commercial programming language because it
supports structured programming and separate compilation of modules and,
| to top it off, can also be run on Data General, Prime, Wang, and now even

Digital Research now considers itself an alternative source for PL/1G. I
“Choosing PL/ 1 also gives our software OEMs [the third-party vendors] a l]
larger market base, since they can sell to microcomputer and minicomputer |
users and perhaps even IBM mainframe users,”’ Kildall remarks.

Seminar attendees seemed to agree with his assessment of the program-
ming language. “‘PL/ 1 offers a graceful migration path, since | can embed
the code | already have in my new expanded PL/ 1 programs and thus don't
waste any past effort,”” says one applications specialist.

-R.C.J.

all their own applications software.
It extends their product development
time so much that they just can’t
compete.”

Thus the third-party vendors fill a
consultant’s role, bringing their ex-
pertise to bear on a particular proj-
ect. But their expertise is partly a
function of their familiarity with the
operating system to be used, and so
companies like Digital Research,
Microsoft, and SofTech Microsys-
tems are planning to ensure that
familiarity exists.

Others’ routes. Microsoft, devel-
oper of the Xenix operating system,
is taking a middle path in support of
original-equipment manufacturers of
microprocesor-based systems. The
$7.5 million Bellevue, Wash., opera-
tion is actively supporting third-par-
ty vendors with technical assistance
but will not compete with them in
the end-user applications market.
Instead it is concentrating on pro-
ducing software development tools
and system-level utilities, like data-
base managers, that will make the
third-party software vendor’s task
much more manageable.

SofTech, on the other hand, is
going all the way in actively seeking
third-party applications packages to
license and promote. In fact, C. A.
“Al” Irvine, vice president and
director of engineering, says one of
the driving forces behind the San
Diego company’s choice of UCSD

Pascal for its operating system was
to build up the current 70,000-instal-
lation customer base to which appli-
cations packages could be sold.

Digital Research gave attendees
at its early-March seminar a com-
prehensive look at using the PL/I
programming language (see “Mak-
ing a high-level choice™), but the
company plans other forms of aid for
the third-party vendors as well. It is
helping set up an independent com-
pany to test and approve the poten-
tial applications programs so that
users will have confidence in the ven-
dor’s offerings.

It also will oversee the printing of
consistent-looking documentation
from the different vendors. More-
over, it will prepare an applications
software catalog for buyers of its
operating systems.

More. Another important step for
Digital Research is to expand the
machines it supports with PL/1 sub-
set G. Next in line are the VAX-
11/750 and /780 and the forthcom-
ing microcomputer version of this
powerful Digital Equipment Corp.
minicomputer line and then either
Intel’s iAPX-432 or Motorola’s
68000. The company also will
release Z8000 and 8086 versions of
PL/1, the latter offering utilizing
the 8087 arithmetic coprocessor.

For the long-term solution to the
programmer crunch, Kildall sees
“automatic program generation as
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the way things will definitely go. In
fact, we have one customer now who
has a graphics-terminal-drawn flow-
chart-to-PL/1 program gencrator
that they use in house.” -R.C.J.

Speech recognition

Multiboard systems
shrink to chip sets

Speech recognition can now be
added to the technologies secing a
dramatic price reduction as they
shrink from multiboard to single-
board systems. Interstate Electronics
Corp. is introducing two chip sets, as
well as a single-chip limited-vocabu-
lary implementation, and following
shortly will be Threshold Technolo-
gy’s Auricle Inc. subsidiary.

Both companies are starting with
board-level systems and paring away
at the chip counts. Thus Interstate
Electronics has reduced its 100-word
$2,000 voice recognition module to a
10-chip system priced at under $500.
Its other set comprises six chips and
recognizes 25 words.

In both sets, the company supplies
two key chips, and the other inte-
grated circuits are off-the-shelf
products that the original-equipment
manufacturer buys. The Anaheim,
Calif., subsidiary of ATO Inc. expects
one of its major markets will be com-
puter and terminal makers, where
speech recognition systems could
replace special-function keys.

Characteristics. Like the board-
level system, the equivalent 100-
word chip set will recognize words
with 99% accuracy —the 25-word set
is to have a 95% accuracy level. Both
chip sets will be speaker-dependent
with a vocabulary in random-access
memory determined by the user—
characteristics identical to those of
the board system.

For the 100-word VRC 21 set, the
company developed a switched-
capacitor IC that replaces 200 dis-
crete chips. It performs front-end
processing, acting as a bandpass fil-
ter to reduce speech to its frequency
and amplitude characteristics.

Interstate Electronics’ other con-
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tribution to the chip set is a read-
only memory containing the algo-
rithm that performs spectrum analy-
sis and pattern recognition. The
algorithm requires less than 4-K
bytes of memory, and the ROM is the
same as in the board-level system.

A 6802 8-bit microprocessor con-
trols the system, and the vocabulary
is stored in two 8-K static RAMS,
replacing eight 4-K RAMs. The
remaining components are a quad
amplifier and interfacing ICs.

Interstate Electronics will sell its
two chips for $120 in quantities of
1,000, and the total component cost
will be about $150, says Edward F.
O'Neil, voice products marketing
manager. The final system, as com-
pleted by the OEM, will cost under
$500, he says.

Another plan. The plan at Auricle
is to offer systems to the OEM. The
Cupertino, Calif., company is follow-
ing much the same philosophy as
Interstate Electronics in reducing
chip count, but its single-board sys-
tem (to be introduced by year’s end)
will be speaker-independent and rec-
ognize 40 words, expandable to 128,
with 99% accuracy.

Interstate Electronic’s 25-word
system, the VRC 11, uses a filter 1C
and a 8-bit microcomputer that
holds the algorithm in its on-chip
ROM. Both cost $80 in quantities of
1,000. The OEM adds a 1-K-by-8-bit
RAM, a quad amp, and two interfac-
ing ICs.

The single chip, the VRC 01, is
aimed at toys primarily and will cost
$10.50 in 25,000-unit quantities.
The VRC 01 is a microcomputer,
with the vocabulary programmed by
Interstate, and works with a quad
amp and an interface IC.

The company is not ready to
release other details, but it does say
that the accuracy level is 85%. It is
considering a 6805 or similar micro-
computer for this implementation
and for the 25-word chip set.

Interstate has set a July delivery
date for all three products, which
will be manufactured by custom
houses. Though it is clearly ahead
with its announced plans, the cutting
edge is chip design and technology,
in which it has no track record.

O'Neil thinks price drops will
expand speech recognition applica-
tions vastly, with half of the smart-
terminal production in two years
including recognition capabilities.
However, Texas Instruments Inc., a
potential major competitor, does not
expect the market for speech prod-
ucts, including synthesis chips, to
take off until 1985.

But by 1990, the Dallas firm fore-
sees speech recognition absorbing
about half the $3 billion annual sales
it predicts for voice products. TI is
following its pioneer synthesis work
with ongoing development in recog-
nition, but it will not comment on its
status at this time.  -Terry Costlow

Peripheral equipment

Compuiter, video disk
link to form system

A number of companies around the
world are looking forward to the day
when laser video disk players will
serve both as storage peripherals for
computers and as an entertainment
medium. Prominent among them is
Discovision Associates, which is
about to introduce two laser-
disk—-to—computer interface units
that promise to make such links
widely accessible.

The two Universal External Inter-
faces are simple black boxes like the
one atop the Apple II in the photo-
graph on page 44. They put the play-
er's video disk under control of the
computer, giving the operator direct
access to any of the 54,000 video
frames stored on either side.

Two types. Designed and to be
built by ssM Microcomputer Prod-
ucts Inc. of San Jose, Calif., the
interfaces meet either the RS-232-C
or IEEE-488 bus standard. Discovi-
sion, a Costa Mesa, Calif., joint ven-
ture of 1BM Corp. and MCA Inc,
anticipates that the link will typi-
cally be between a small-business
system or personal computer and the
new version of its industrial laser
disk player intended for such appli-
cations.

Initially, the disk’s video-channel
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Tie-in. Discovision Associates will offer a system, with either an RS-232 or IEEE-488 link, that
puts a laser video disk player under computer control, making the player a storage peripheral.

data will down-load into the comput-
er’s random-aceess memory. That
will require another module, which a
source at SSM Microcomputer de-
scribes as “not a difficult task.”
However, the disk’s two audio chan-
nels can load into the RAM, most
likely with control information.

Typical applications will be in-
structional in nature, either directly
for training or education or for run-
ning through work procedures as in a
point-of-sale terminal. To facilitate
such uses, Discovision has added
two-way digital communications and
more commands to the player.

The user can seek out a specific

frame of information with the com-

puter, and the computer can follow -

various branches of data on the disk,
depending on the user’s answers to
queries posed on the TV screen. The
new commands include one that
turns individual audio channels on
and off and one for overlaying a
digital display on the video frame.

The company is not alone in its
interest in the laser disk player as a
data bank. Thomson-CSF in France
has already introduced a 488-type
link for its industrial player; but Dis-
covision anticipates that such control
applications will be less important
than the data-transfer uses possible
with an RS-232 link.

Japanese companies appear to
agree. Sony Corp., for example, dis-
cussed its RS-232 link to a laser-
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based player at a recent meeting of
the National Association of Broad-
casters and has already demon-
strated its prototype of a player to
potential key customers in the U. S.
Its introduction is expected at this
summer’s Consumer Electronics
Show in Chicago, as is a similar
announcement from the Victor Co.
of Japan (JvC).

Bit storage. Such systems are like-
ly to store analog video frames, as
does the Discovision setup. and the
54,000 frames on each side of a disk
correspond to about 350 megabytes
of storage. However, the full poten-
tial lies in digital storage.

With digital storage and a 4.8-
megahertz bandwidth, each disk
could theoretically store 50 giga-
bytes, SSM Microcomputer engineers.
calculate. Discovision’s new player,
the PR-7820-2, has an average
access time of about 1.2 seconds and
a maximum of 3 s. Hard disks and
floppy disks are much faster, at 35
milliseconds and 250 to 350 ms.

However, by the time that disk
players are developed to the point
where they can store gigabytes of
data, the servomechanisms guiding
the read head will be closer in per-
formance to those of the disk drives.
Laser storage will offer a big capaci-
ty advantage—hard disks can store
from 5 megabytes to 2 gigabytes and
floppy disks store about a mega-
byte—but, for now, laser video disks

are a read-only storage medium.
When the competition with mag-
netic media begins, cost will be a
vital factor. At present, Discovision
is planning to sell the PR-7820-R for
$2,000 in quantity and the interface
for $225. -Martin Marshall

Terminal generates
Chinese characters

Attacking the fiendishly complex
task of generating Asian print char-
acters on a computer system, a
fledgling U. S. company has devel-
oped a setup it says can generate
40,000 Chinese characters with only
64-K bytes of semiconductor memo-
ry. Also, Global Integration Techno-
logies Inc.’s technique can be imple-
mented with a keyboard format
much like a typical terminal’s.

The Fairfield, Iowa, firm says its
approach will make possible signifi-
cantly lower-cost Asian character
systems than those on the market
today, which generally require vast
amounts of off-line disk storage to
generate typically no more than
2,000 to 6,000 characters. Many
existing systems use unwieldy non-
standard keyboards or pen-touch
tablets, and those that do have type-
writerlike keyboards do not have the
potential for a multilingual capabili-
ty that will mix Chinese, Japanese,
and Korean characters—as does the
Global Integration approach.

Back to basics. The technique’s
key element is a set of 38 essential
structures in the Chinese characters,
identified by company president
Douglass White, a Chinese language
scholar. These building blocks are
actually a subset of the 214 radicals
used in some Asian dictionaries for
character classification, and they
differ from the language primitives
used in any other approach.

Whereas existing Chinese lan-
guage systems generally rely upon
storage of entire characters, thereby
eating up vast amounts of memory,
the new system simply stores the 38
basic components plus a set of inter-
mediate structures, which are used
to build up the characters. Data-
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STD-BUS
BOARDS

Announcing
a major price
reduction.

Mostek, the world’s largest
manufacturer of STD-Z80 BUS
microcomputer boards, is cutting

board prices by an average of 30%.

How can we do it? High volume.
Automated equipment. Advanced
manufacturing techniques.

Our price reduction is evidence
that STD-Z80 BUS microcomputer
boards are following traditional
VLSI learning curve trends. And
now, more than ever, these sys-
tem level components are the
cost-effective edge. For prototyp-
ing. For new designs. For rede-
signs. For volume applications.

STD-Z80 BUS microcomputer
boards give you faster turn-
around. More flexibility. More
options. More effective use of an
engineer's time. And now a price
reduction that puts all other sys-
tems, and all other design op-
tions, in the same category:
over-priced.

Send for our new price list.
Call or write Mostek Micro Sys-
tems, 1215 West Crosby Road,
Carrollton, Texas 75006. Phone
(214) 323-1829. In Europe, con-
tact Mostek Brussels, phone
762.18.80.

STD-BUS
BOARD PRICES
REDUCED BY 30%

© 1981 Mostek Corporation
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And when schedules and budgets are tight, that
means real savings for you.

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

Here are just some of the standard features we
build into Power House switchers, so you don't
have to add them on: OO Conformance to ail EMI
suppression requirements of FCC Part 15, Class A;
VDE 0871, Class A; MIL-STD-467A O Adjustable
overvoltage and overcurrent protection O Loac
monitor signal O Overvoltage trip signal OJ Re-

We build these
components into all our
switchers so you don't
have to add them on.
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me EFSHNE L‘nruuratiun .E : g
A\ |3 . '

SNEw

| e
| o]

o -

mote sense [0 Total enclosure protective covers
O Acceptance of world-wide inputs [0 UL com-
ponent recognition

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

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

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

Acme Electric Gorporation

Cuba, NV 14727, Phone (716) 968-2400, TWX 510-245-2700, TELEX 91-6451

.’380’5‘5‘ Represented in Canada bv Avotronics. Ltd.. Toronto: (416) 49 3-9711. Ottawa: (613) 236-2125
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programmable
microvolts dc

that, in Asian languages, more than

Asian characters. Prototype terminal uses
a keyboard format, derived from cocmputer
practice, representing basic building blocks
that combine into Asian print characters.

compression techniques also help
reduce memory requirements.

An operator using the Global
Integration system bases the initial
keystroke in a character word on
what he sees when looking at a par-
ticular portion of the character. He
then looks at other portions and fol-
lows five basic rules to determine the
successive keystrokes.

An average of 3.2 keystrokes is
required per character. Because the
input conforms to natural thought
processes associated with Chinese-
character handwriting, the system
can be quickly learned for touch typ-
ing at speeds up to 70 characters a
minute, White says.

Language-free. Since the operator
is looking at character shapes, the
technique is language-independent,
as are the various corner-encoding
approaches in which the operator
keys in numeric ar alphabetic codes
assigned to the corners of the char-
acters. But corner encoding suffers
from ambiguity, since more than one
character shares similar corner
shapes, a problem that White says
his approach overcomes.

Ambiguity also can occur in tech-
niques that rely upon phonetic
approaches in which syllabary char-
acters are keyed in for conversion to
Chinese characters. The problem is
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one word can have the same pronun-
ciation. Also, this method depends
on knowing the language.

Fujitsu has a syllabary system
that gives the user a key to push in
order to run through all the words of
the same pronunciation. The compa-
ny says a trained operator can reach
a speed of about 60 characters/min.
Toshiba has gone a step further with
a system that allows the user to type
in phrases, and a computer program
then helps select the characters
based on the context.

System plans. The prototype ter-
minal in the photograph, demon-
strated last November at the U.S.
National Economic and Trade Exhi-
bition in Beijing (Peking), uses a
6502 8-bit microprocessor with 4-K
bytes of scratchpad random-access
memory and 60-K bytes of erasable
programmable read-only memory.
The company is developing the code
to add some 8,000 Japanese-only
characters and about 1,870 Korean-
only characters, which would lift the
system’s ROM requirement to 85-K
bytes, says David Clark, the compa-
ny’s software development director.

One official from a prominent
U.S. terminal and minicomputer
maker says he was ‘‘quite im-
pressed” with the system he saw in
Beijing. He cited the low memory
requirement, the keyboard format,
and the multilanguage capabilities.

The system does hit a new low in
memory requirements, says another
Beijing showgoer, Judy Poon, an
electrical engineer and president of
CPTS-USA, a San Francisco company
that publishes a computer journal
geared to end users in China. Poon
notes, however, that the system does
need refinement in the characters’
appearance.

Company officials concede that
constraints of a 21-by-21-dot matrix
and a low memory requirement do
mean sharply angular characters.
For more refinement, the system
could be connected to a mass charac-
ter storage medium and a high reso-
lution printer, White says.

The company is not ready to spec-
ify a likely price tag for a production
system. But vice president Alex G.

calibrator

EDC model 501 Series J

IEEE 488 (GP/IB) or

B2
52

Parallel/Serial

OQutputs:
0.1V to 1000 Vdc
10nA to 10 Amps dc

Resolution (1ppm)
24 Bits (BCD) or
20 Bits (Binary)

Prices™ start at

1995
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Green does say it could come in sig-
nificantly lower than the $5,500
price of some Asian-character small
computer systems.-Wesley R. Iversen

Speech synthesis

Low data rate
yields lifelike voice

High-quality speech at low bit rates
is the talking point of a new voice-
output system called LISA, for logi-
cally integrated speech annunciator.
Designed for original-equipment
manufacturers who want to add
speech synthesis to low-volume com-
puter-based products, it processes
speech data from a host computer at
rates of up to 4,800 bits a second and
can store a virtually unlimited
vocabulary in the computer’s main
memory.

The manufacturer, Centigram
Corp. of Sunnyvale, Calif., uses a
proprietary speech-encoding and
data-compression technique to pro-
duce the highly intelligible speech at
the low bit rate. The technique also
lends itself to a real-time vocabulary
development service, costing the
OEM only $25 a word.

In use. In a typical application, a
host computer program contains the
digitized sentences. The computer
downloads the sentence or sentences
needed at a specific moment into
LISA’s random-access memory,
which can store one minute of
speech. The synthesizer has an inter-
nal speaker, but it can be hooked up
to an external speaker or to a tele-
phone line. Its output is almost indis-
tinguishable from a voice recorded
on an analog tape recorder.,

Centigram says the low-cost vo-
cabulary development will be impor-
tant: its $25 cost contrasts with the
$200 to $500 per word that semicon-
ductor makers charge for developing
the vocabulary for their chip-level
speech products. “That discourages
OEMs from using a large vocabulary
and becomes a significant portion of
the overall cost of incorporating
voice output, especially when low
volumes are planned,” says Gerard
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News briefs

Stanford gathers in $7.5 million for IC research center

Stanford University has received $7.5 million in gifts and pledges for its new
center for integrated systems from 10 high-technology electronics compa-
nies: 1BM, Hewlett-Packard, Texas Instruments, Tektronix, Xerox, GE, Hon-
eywell, Fairchild Camera & Instrument, TRW, and Northrop. The center's
goals are to increase dramatically the complexity of silicon integrated
circuits, to design the software needed to program and use these ICs, and to
turn out each year 100 master's degree holders and 30 doctoral degree
holders able to design radically new communications and computational
systems using such ICs [Electronics, Feb. 28, p. 33]. The initial funds will be
used to construct the first phase of the center's laboratories and to provide
lab facilities for early development of computer-aided design and systems
support.

EDS buys business-systems manufacturer

Electronic Data Systems Corp., the Dallas specialist in data-processing
services for goverment and industry headed by H. Ross Perot, is moving into
the computer manufacturing business. It is buying Centurion Computer
Corp., which was founded in 1970 as the Warrex Consultant Service and
later called Warrex Computer Corp. Centurion will continue to concentrate
on sales of its small-business systems, but it will also provide Electronic Data
Systems with an in-house source of minicomputers. No purchase price in the
transaction was disclosed.

Tiny burglar alarm uses piezoelectric technology

A low-cost, matchbox-sized intrusion alarm looking for a manufacturer uses
neither battery power nor wires to trip up burglars. Instead, it contains a
piezoelectric material that detects any movement of a door or window to
which it is attached. When triggered, the alarm emits a radio-frequency
signal to a range of about 200 feet, activating sirens, lights, or police-calling
systems. The detector also is virtually immune to jamming or accidental
triggering, says its developer, Bolt Beranek & Newman Inc. The Cambridge,
Mass., research and consulting firm will seek an outside licensing agreement
for commercial development of the alarm, which it estimates will list for
between $10 and $20.

AVX plans to up Japanese ceramic capacitor production

AVX Corp. of Great Neck, N. Y., is expanding its Japanese manufacturing
operation. The Tokyo-based AVX KK subsidiary began assembly operations
only last October, but it is ready to begin construction by July of a new
50,000-square-foot facility, at a cost near $10 million. AVX hopes to bring its
share of the Japanese market, now at 1%, closer to the 16% it holds of the
European market; it claims a 33% share of the U.S. market. The 1980
worldwide total consumption of $500 million is expected to grow to $1.2
billion in 1983.

Currie, president of the Sunnyvale,
Calif.. company.

Behind LiSA’s low cost and high
intelligibility is Centigram’s data-
conversion process, called paramet-
ric waveform coding. It combines the
advantages of two other popular dig-
ital speech technologies: linear pre-
dictive coding [Electronics, Aug. 31,
1978, p. 109] and waveform digitiza-
tion [Electronics, April 10, 1980,
p. 113].

Like linear predictive coding, PwcC

has a moderate data rate, using a
minimum of memory for word stor-
age. But unlike LPc, it does not lose
the tonal qualities of the speech
because it retains the phase relation-
ships of the spectral elements, or fre-
quency components.

The speech quality is comparable
to that of waveform digitization,
which also reconstructs the ampli-
tude waveform of the voice signal,
rather than just the frequency com-
ponents. However, waveform digiti-
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The CMOS logic population explosion.

National’s commitment to CMOS has made them the fastest growing supplier in the industry.

National first infroduced the 74C Family
back in 1972. And since that time, the
Practical Wizards have been steadily reinforc-
ing their commitment to these and other
high quality, low power CMOS logic compo-
nents, including the CD4000 Family. Simply
because they have consistently proven them-
selves in the marketplace.

As a result, National is the fastest
growing CMOS logic supplier in the
business.

The advanced 74C900 Series.

Much of the growing 74C Family's
success is due to the approach National
took in developing the line. In addition to
offering pin-for-pin, function-for-function
CMOS replacements for the most popular
7400Series logic components, the Practical
Wizards went one step further.

The expanding 74C900 Series offers
carefully selected useful functions in power-
ful single-chip form. Including the National-
designed industry standard A/Ds (ADCO808,
ADCO0816).

The sheer practicality of this approach
shows up in the ease with which the 74C900
parts are designed in. They offer all the
benefits of CMOS —most notably the ultra-
low power consumption —while minimizing
parts count and system costs.

And the microprocessor compatibility of
many of the 74C devices stretches their
versatility that much further, as in the
case of National’s TRI-STATE® octal buf-
fers (MM74C240/244/941), octal latches
(MM74C373) and octal D fiip-flops
(MM74C374).

The functionally complex CMOS 74CS00
Series was designed fo provide high perfor-
mance single-chip CMOS building blocks for
the fulirange of battery operated and battery
back-up applications.The series includes such
devices as:

A/D converters.
« ADC0808/09
(MM74C949/49-1): uP-compatible 8-bit
A/Ds with 8-channel
input analog mux.

« ADC0816/17
(MM74C948/48-1). uP-compatible 8-bit
A/Dswith 16-channel
input analog mux.
« ADC3511/3711
(MM74C937/38):  3u-digitand
3%-digit uP-
compatible A/Ds.
» MM74C3905: 12-bit successive
approximation
DVMs. register.
= ADD3501/3701
(MM74C935/36):  34-digit and 3%-
digit DVMs with multi-
plexed 7-segment
LED drives.

LED display controllers.
* MM74C911/12/17:  A-digit and 6-digit
uP-compatible LED
display controllers.
Alphanumeric LED
display controller
(samples available
soon from any NSC
sales office).
Keyboard encoders.
» MM74C922/23:16-key and 20-key
keyboard encoders.
LED/LCD direct drive counters.

» MM74C956:

y_ - MM74C925/26/
v A 927/28: 4-decade counters
r with multilexed
\ 7-segment LED
drivers.

« MM74C945/46/47:4-decade up/down
counters with direct
drive 7-segment

LCD drivers (samples
available soon).

256-bit static RAM.
1024-bit (256 x 4)

static silicon-

gate RAM,

1024-bit (1024 x 1)
static silicon-

gate RAM.

A commitment to innovation and
practicality. National has been advancing
CMOS products and technology for a long
time. It represents a commitment to combin-
ing innovation and practicality that keeps
on getting stronger as time goes by. They can
already fiil your CMOS needs for micropro-
cessors, linear, Mil/Aero, MOS/LSI and addi-
tional memories.

To get the details on all of National's
CMOS logic devices, check bax number 06

on this issue’s coupon. 2
TRI-STATE is a registered trademark of Nationa Semiconductor
Corporation.

Memories.
» MM74C910:;
« MM74C920/21.

» MM74C929/30:




Fully armed for Mil Aero data acquisition.

National’s product breadth, performance and volume production add up to shorter lead times and lower system costs.

National Semiconductor is the broadest
based Mil/Aero data acquisition supplier.
No longer must design engineers fight with
infermittent supply lines and long lead fimes
for high performance parts. The big guns
have arrived.

It's all part of a double-barrelied com-
mitment to serve the total system needs
of Mil/Aero DEs, the men and women who've
been struggling fo find a company that
can equip them with everything they need
for hi-rel data acquisition systems.

Adding capacity cuts costs. National
brought two major resources to bear in their
efforts: the broadest product line in the
industry and sheer brute force.

Specifically, they’ve substantially
increased their hi-rel production capacity
and are strategically stockpifing inventories
of components, every one totally compliant
with MIL. STD. 883 Class B processing.

So not only can National offer the fuil
range of high performance data acquisition
parts, they do it with sheiter lead times and
more attractive prices.

System knowledge: the brains behind
the brawn. The third major resource that
National has to offer is a complefe under-
standing of data acquisition and process
control systems and
environments.

And they use every bit of this knowledge in
designing the most practical and cost-
effective components available.

More Mil/Aero DEs are turning to the
Practical Wizards than ever before. Because
they know that National is fully armed for

data acquisition.

For more information on their hi-rel dafa
acquisition arsenal, check box number 062
on the National Archives coupon. |

BIFET is a trademark of Nationol Semicanductor Corporatian.
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How to turn a uP bus into high current,
high voltage peripheral drivers.

The new DP8310/11 octal peripheral drivers make interfacing easy.

In response to popular demand, the
Practical Wizards have produced two versa-
tile new octal latched peripheral drivers:
the DP8310 and DP8311.

Since they interface directly to any
microprocessor bus, the DP8310/11s easily
and economically turn the bus into
high current, high voltage
peripheral drivers.

Both devices latch eight
bits of data with open
collector outputs, each output
driving up fo 100mA DC with an
operating range of 30V. The DP8310
is designed for positive edge latching and
the DP8311 for fall through latching.

So they're ideal for driving stepper
mofors, fiber optic LEDs, solenoids, triacs,
relays, displays and any number of other
high current, high voltage peripherals.

Maximum design-in flexibility. These
unique logic interface circuits provide truly
maximized design-in flexibility. In addition to
the open collector outputs, the DP8310/11s
operate from a single 5V supply with £10%
tolerance.

STEPPER COILS

They also feature infemal “glitch free”
power-up clear to enhance the integrity and
safety of the application design.

Sink 100mA in all outputs simulta-
neously. And even though each device can
drive up to 8 peripherals simultaneously,
all duty cycle considerations are eliminated -
even at maximum ratings.

For example, consider the application
shown fo the right. Here, a single 20-pin
DP8310 with parallel outputs is providing
200mA drive for a four-phase

bilfilar stepper motor.
Y STEPPER
Practical Wizardry means
listening, too.These unique ICs
were not born of “ivory tower” R&D.
Quite the contrary, the demand for these
single-chip functions came directly from
customer design engineers and relayed
through National’s FAEs.

As a result, both are available right
now through your local NSC sales office
or distributor.

The DP8310/11. Because Practical
Wizardry means listening, too.

For free data sheefs, check box number
063 on this issue's National Archives coupon.

/|

The 8050 breakthrough.

The new pin-compatible apex of the INS8048 Series carries a full 256 bytes RAM and 4K ROM for the most intelligent

single-chip solution to 8048 applications.

National Semiconductor announces
the largest step forward in microprocessor
technology since the 8048.

Their new INS8050, with a full 256 x 8
RAM and 4K x 8 ROM, is the industry’s first
single-chip solution for more complex
8048 appilications.

XMOS™ makes it all possible. National’s
new INS8050s are pin-for-pin architectur-
ally and software compatible with their entire
line of 8048 Series uPs. This includes 27
/0 lines (expandable with the INS8243),
an 8-bit timer/counter, binary and BCD
arithmetic, the same 96 instructions and
a built-in clock oscillafor.

As a direct replacement for 8048s and
8049s, the 8050 provides a degree of con-
venient upward flexibility that until now was
simply unavailable.

And because of their leading edge XMOS
technology, the 8050s consume over 50%
less power in full operation (max 75mA at
5V) and 12 to 35 times less power in standby
mode (8.5mA) than do competitive 8048
series devices.

More speed, infelligence and versa-
tility. National’s INS8050 is currently avail-
able in a fast 6MHz version with a cycle
time of 2.5usec. An 11MHz version (1.36usec
cycle time) will be available very soon.

So an 8050-based design is not only
more intelligent and versatile, it's faster too.

Available now at competitive prices.
But the 8050 is only one of several micro-
computer devices already in production at
National — all of which may be programmed
using their STARPLEX™development system
with ISE™ (In-System Emulation).

For prototyping or low volume usage,
they also offer a ROMIess version of the 8050
called the INS8040. And both are available
right now at very competitive prices.

The INS8050 breakthrough. Just another
reason why they're called the Practical
Wizards of Silicon Valley.

Check boxes 029 and 037 on this issue’s
National Archives coupon for additional
literature. a

XMOS, STARPLEX and ISE ore frademorks of National Semiconductor
Corporation.

8050 emulation made simple.

National’s STARPLEX development sys-
tem with real-time ISE (in-System Emulation)
is the time-saving solution for 8050 soft-
ware and hardware development.

Made by the same people who designed
the 8050, STARPLEX with ISE includes 32K
bytes of real-fime map memory, plus all the
necessary logic for breakpoinfs, fracing
and mapping.

The 8050 ISE can be used to emulate
any 8048 series microprocessor. ISE support
is also available for the 8070, 8080, 80856
and NSC800 uPs.

All told, STARPLEX is the easiest sys-
tem for both hardware and software develop-
ment of iPs, uCs, microcontrollers and
programmable logic circuits,

For complete information on 8050
emulation, circle box 037 on the National
Archives coupon.

STARPLEX The fully developed develop-
ment system.




Adjustable voltage regulators: two new
cost/performance alternatives.

The LM317L and LM350 fill out the industry’s broadest line of adjustable voltage regulators.

In 1976 National developed the first
3-terminal adjustable voltage regulator.

And now they've further strengthened their
lead in linear with the introduction of two
new inexpensive versions of their time-
proven adjustables.

The LM317L is a 100mA version of the
well-known 1.5A LM317 now available in the
low-cost TO-92 plastic package.

Similarly, the LM350 is the 3A positive
adjustabie reguiator now in the popular
TO-220 plastic package. So it extends the
line of inexpensive plastic devices to 3 Amps.

Better performance, lower costs.
Three-ferminat adjustable voltage regulators
offer performance that’s a factor of 10
better than fixed regutators. Line regulation,
for example, is a low 0.01%/V and load
regulation is 0.1%.

Another advantage of adjustable regu-
lators is the standardization they bring to
any design.

The output voltage is easily adjusted
by two extemal resistors. This approach
eliminates the expense and trouble of order-
ing and stocking many different fixed volt-
age regulators in low quantities.

On-chip protection circuitry. All of
National's adjustable voltage regulators fea-
ture the same on-chip protection, including
current limiting, thermal overload protection
and safe area protection.

Additionally, thermal regulation, a new
parameter guaranteed for both devices, gives
the designer details on the effects of power
dissipation caused by line and load changes
on the regulator output.

For data sheets and other informa-
tion on the LM317L and LM350, check

boxes 055, 056 and 060 on the National
Archives coupon. a

NATIONAL'S ADJUSTABLE REGULATOR FAMILY

Improved MA XI-ROM quality and

reliability with E-beam mask tooling.

Over the last decade National has been
building a solid reputation in the ROM bus-
iness. A reputation based on a major corpo-
rate commitment o be the most reliable
high-volume supplier of the most reliable
MAX|-ROMs.

So far, the response has been tre-
mendous. And it's largely because so few
of their competitors are able or willing to
commit the kind of engineering and manu-
facturing resources to ROM production
that National has.

Take, for example, their electron beam
masking process. This high-precision tech-
nique yields ROMs of the highest quality and
reliability. E-beam mask tooling provides
fewer mask defects, sharper circuit definition
and better inter-mask alignment.

Another advantage of utilizing the
advanced E-beam masking process is that
it reduces the amount of time spent in the
mask shop. As a result, National’s high volume
production capacity assures each customer
of a steady supply of highly reliable ROMs.

Which only goes to prove that the Prac-
tical Wizards are busy setting new trends
in ROM production. Trends toward National’s
continued leadership in MAXI-ROM quality
and reliability.

Trends that can only stem from an all-out
corporate commitment to be the bestin
the ROM business.

Check box number 044 on this issue’s
coupon for further information. 2

MAXI-ROM is a trademark af National Semiconductar Corporation.
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STARPLEX with ISE”
speeds 8070 product development.

STARPLEX with real-time 8070 ISE
(In-System Emulation) is yet another com-
plete development system offering from
National.

The ISE module uses an 8070 farget
card that plugs directly into the micropro-
cessor socket on the 8070-based prototype.

The cost-efficient target card approach
allows three modes of operation: program
development, single processor emulation
and mulfiprocessor emulation.

S0 8070 ISE can be used to emulate
one or more 8070 Family 1P, ISE support is
aiso available for National's 8048, 8080,
8085 and NSC800 microprocessor families.

Also, with ISE's in-line assembler and
disassembler, programmers can modify object
code and display it in assembly language
without having to leave the debug and emu-
lation environment. And without reassem-
bling the entire source program.,

For complete information on STARPLEX,
ISE and the 8070 emulator package, circle
box 037 on the National Archives coupon.

STARPLEX. The fully developed develop-
ment systemn. 2

STARPLEX and ISE are frademarks of National Semiconductor
Corporation

National carries the broadest line of
cost-eftective microcomputer boards.

Save time and money with over 85 Series/80 board level computer products from the Practical Wizards.

When it comes to selecting board level
computer products, it never pays to gamble
onboards that don't easily lend themselves
to practical application.

This is precisely why National offers over
85 MULTIBUS™- compatible Series/80
products. Because the Practical Wizards
believe that no product should have to
be forced into an application.

And although many customers come to
National for plug-compatible replacements
for Intel” SBC products, their Series/80 BLC
lineis hardly just a second source supply.

In fact, a full two-thirds of their Series/80
Family is made up of proprietary products,
including CPUs, memories, analog
and digital I/0s, peripheral controllers, rack-
mounted systems, a full complement of card
cages, power supplies, cables and other
accessories.

And each one features high reliability,
functionality of design, and the longest

warranty coverage in the business.

Setting a good example. The depth and
breadth of the Series/80 product line can
best be illustrated by examining just a few
of its members.

The BLC-8222 Double Density Floppy
Disc Controller can handle up to four dual-
or single-sided drives (either standard or
mini). It features CRC error checking with
programmed re-try, user definable sector
sizes and switch selectable base addresses
that allow multiple controller systems.

The BLC-8737 Analog I/0 board with
12-bit resolution makes each input and out-
put channel appear fo be a RAM address.
On-board logic efiminates the need for the
system CPU to drive the analog circuitry
through its conversions. Its 16 single-ended
(8 differential) input channels are easily
expandable to twice that capacity.

The BLC-8715 Intelligent Analog |/0
board was specifically designed for industrial

and process control systems.This new pro-
duct offloads all of the analog data processing
and many of the control functions normally
performed by the host CPU.

And in doing so, the CPU may then
devote more of its valuable resources to
the rest of the control system.

The BLC-8064 A[B  Family offers parity
and Error Checking and Correction (ECC) on
16K, 32K, 48K and 64K RAM boards. In all,
they can deliver a dramatic improvement
in reliability over conventional RAM boards.
The kind of reliability only minicomputers
could supply in the past.

Check box 035 on this issue's National
Archives coupon for free literature on these
and all of the practical Series/80 products
from National Semiconductor.

With the strength of the industry’s
broadest selection to choose from, you can't
go wrong. 2
Intel and MULTIBUS are trodemarks of Intel Corporation



The first uP that directly executes

Tiny BASIC.

National’s new INS8073 microinterpreter significantly reduces software development time and costs.

The INS8073 is the newest member
of National's growing family of
MiCroprocessors.

The Tiny BASIC Microinterpreter™
speeds the development cycle
because it allows users to program
in Tiny BASIC instead of assembly
language. So now source code
manipulation and program revision can
be done faster and more easily than ever
before. It also pays off in quicker hardware
check out.

The new INS8073 directly executes
high-level programs from ASCII characters
stored in external ROM or RAM.

National’s Tiny BASIC is a streamlined
high-level language that powerfully opfimizes
application software without compromising
capabilities.

The INS8073 features string handling,
logical operators, DO loops and allows
program access to the status register. An
8073 based system includes pawerful
features that are expected of uPs such
as full interrupt, multiprocessing and
assembly language capabilities.

Requires no development system.The
INS8073 completely eliminates the need for

a dedicated, full-blown software develop-
ment system. Rather, it's programmed
directly through any RS232C
compatible terminal.
STARPLEX™ National’s
complete development system,
can also be used o develop Tiny
BASIC applications, with full emula-
tion capability.
A new universe of applications.The
INS8073 incorporates 2.5K of intemal ROM
committed to the Tiny BASIC interpreter.
It also features an 8-bit MICROBUS™ com-
patible data bus and a 16-bit address bus
with 64K bytes of addressing capability. So
it interfaces easily with National's broad
range of memories and uP peripherals.
Now programmers can develop and
debug new microprocessor applications
in the quickest tumaround time ever. And
do it with less development hardware. That
means a new universe of cost-effective
microprocessor applications. And it means
that they'll get to the marketplace faster.
For more information check box number
046 on the National Archives coupon. 2

Tiny BASIC Microinterpreter, MICROBUS ond STARPLEX ore frode-
marks of Notional Semiconductor Corporotion

National takes the RAM market

head on.

Only National has the technical expertise and manufacturing muscle to produce the industry’s most popular high

performance RAMs.

It takes a great deal of manufacturing
and technical know-how to satisfy the ever-
increasing demand for static and dynamic
RAMs. And National Semiconductor has a
lot of both.

In fact, National offers the most popular
line of high performance MOS RAMs in
the business.

Having just stepped up their production
capacity even further, National is able to
ship more parts in one month than most
suppliers can ship in six. At volumes like
these, you can be sure that their prices are
competitive.

Vastly superior test facilities. Between
the production and shipment of each RAM
order come National’s high-caliber test
procedures.

In addition to their use of convenfional
component level electrical testing from
wafers to tested packages, many dynamic
RAM customers request National’s unique
MST™ (Memory Systems Test) program?

MST eliminates or greatly reduces your
*Pat. Pending.

tPraduction in 2-4 months
t1Production in 4-6 months

own requirements for intemal testing. So your
incoming test, board test, and system rework
costs are substantially reduced. Because
MST parts have already been debugged in

a 9 megabyte memory system.

The future looks even brighter. In the
months to come, Nationai’s MOS RAM prod-
uct line will grow even broader. They will
soon add new low-power XMOS™static RAMs
and new dynamic RAMSs incorporating their
exclusive polysilicon capacitors.

The new dynamic RAMs will feature
(among other things) improved refresh
characteristics and a high immunity to
soft errors.

To find out just how competitive National
really is, contact your local distributor or
NSC sales rep or enter number 043 on this
iSSUE's coupon.

Between their technical expertise, their
high volume production capacity and their
high-quality RAMs, it's easy to see that the
Practical Wizards are taking the RAM marke
head on. 2
MST ond XMOS ore frademorks of Notional Semiconductor
Corporation.



National Semiconductor - the best
reference for references.

2.5V micropower and low cost 5.0V references join the industry’s broadest line of high performance IC voltage references.

The Practical Wizards at National have
a linear IC voltage reference for every appli-
cation. No one else can offer it all:
* Broadest line — over 35 references to
choose from
* Lowest power — 12, W (LM385-1.2V)

The addition of a third terminal allows
the output voltage to be easily set from
4V 1o 6V. 11 can also be used for easy trim-
ming to minimize temperature drift.

The LM336-5.0is available in the low-
cost TO-92 package with prices starting at

a shunt regulator, it can be used as either a
positive or negative voltage reference.

Be sure to check boxes 053, 058 and
059 on this issue’s National Archives coupon
for complete details on the new LM385-2.5,
LM336-5.0 and all the rest of the superior

« Lowest drift —.5ppM/°C (LM199AH)

« Lowest prices - $.45* @ 100 pcs.
(LM329D2)

« Widest range of voltages — 1.2V f0 10.24V

« Tight tolerance — =0.01% (LHO070)

That's why National is the industry’s
best reference for references. i |

The LM385-2.5V micropower refer- it B e—
ence.The LM385-2.5's low power drain 1| i
(50uW) enables battery life to actually
approach shelf life.

And with an operating range from 20uA
to 20mA, older references can now be
replaced by this tight tolerance part. Because
the LM385 Family’s 1.56% o 3% initial tol-
erance and its low drift with temperature
means high performance operation in
almost any reference application.

The LM336-5.0V precision reference.
With guaranteed temperature stability
and 1% initial tolerance available, the
LM336 Family is a very practical reference
for digital voltmeters, power supplies and
Op amp circuitry.

*Prices shown are U.S. prices only.

r---_-_----1
What’ new from the National Archives?

$.75"* @ 100 pes. And since it operates as linear references. 2

NATIONAL
EQUIVALENT
(M99

006 O Special Functions Data 044 [ 1980 MOS Data 056 [ LM350 Adjustable

Book ($6.00) Book ($6.00) Regulator Data Sheet
007 O 1980 Interface Data 046 [J INS8073 Data Sheet 058 [ LM185-2.5 Reference o . )

Book (56.00) 050 O 1980 48-Series Data Sheet For desired information, mail coupon to:
029 [J INS8050 Data Sheet Microcomputers 059 O] LM136-5.0 Reference  National Semiconductor Corporation
035 O Series/80 BLC Handbook ($3.00) Data Sheet 2900 Semiconductor Drive
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036 O Optoelectronic Acquisition Handbook Handbook ($6.00) Santa Clara, CA 95051

Handbook ($3.00) (5700) 061 O 1981 CMOS Data ,
037 O STARPLEX™and ISE™ 052 [J Free Subscription to Book ($6.00) In Europe, mail coupon to:
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043 O 1980 Memory Data 053 [J 1980 Linear Data Handbook ($12.50) ~ Industriestrasse 10
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055 [ LM317L Adjustable West Germany
Regulator Data Sheet
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zation without speech compression
has a prohibitively high data rate.

Another advantage of parametric
waveform encoding is that it is
event-driven. Segments of voice in-
formation are delineated by natural
changes of the spoken passages,
rather than artificial time frames, as
with linear predictive coding.

That capability bodes well for the
future. Centigram’s PWC more easily
adapts to packet-switched telecom-
munication networks, because its
naturally segmented voice produces
better-sounding speech when recon-
structed at the destination, thus
opening the potential for store-and-
forward systems.

LISA’s low bit rate of 4,800 b/s
reduces the cost of storage and
transmission and compares very fa-
vorably with the 56,000 b/s required
by other methods producing high-
quality digital voice. The system
comes in a package that measures
12.5 by 11.4 by 4.2 inches yet con-
tains self-test and host-driven diag-
nostics, as well as the RS-232-C
interface. The single-quantity price
is $3,450, and a single-board OEM
configuration costs $1,800. LisA will
be on display at the National Com-
puter Conference in Chicago in early
May. -Gil Bassak

Microsystems

Signetics to add
to 68000 family

Motorola Inc.’s 68000 microproces-
sor is getting more than an alterna-
tive source in the just concluded
agreement with Signetics Corp. As
well as building the 16-bit processor,
the Sunnyvale, Calif., subsidiary of
NV Philips Gloeilampenfabrieken
and Motorola will design better than
two dozen support chips that both
parties will have the right to make.

Both Signetics and parent Philips
will be producing 68000 samples by
the end of the year. Three of the
support chips are already identified,
since they are data-communications
parts in the Signetics catalog.

The agreement [Electronics,
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GIRCGUIT
DESIGNER’S

MESS KIT.

The Logic Timing Recorder
gets you out of one mess after
another. It eliminates ali the
erasing and rewriting you do
while preparing a timing chart,

It's an ingenious board, with
320 slides arranged in eight
horizontal rows. All you do is
move the slides up and down,
between two click stops —
between the logic “1” and 0"
levels — to create the logic
state of your circuitry. You can
represent as many as eight
signals simultaneously.

When the circuit is right,
simply take it to your office copier
to make a crisp, neat chart for
your files or to make a presenta-
tion. If there is a need to identify
the signal names, simply write
them on a piece of cellophane
tape and attach near the row
of signals you wish to label.

he Lo?ic Timing Recorder
measures 11-3%" x 8-Y4" x V4", lts
price is $44.95. For the name ot
the Distributor nearest you, call
800-321-9668, TOLL FREE. (In Ohio,
call collect (216)-354-2101.)

A P PRCDUCTS INCORPORATED
9450 Pineneedle Orive

P.O. Box 603

Mentor, Ohio 44060

[216) 354-2101

TWX: B10-425-2250

In Europe. contact A P PRODUCTS GmbH
Baeumlesweg 21+ D-7031 Weil 1 « W. Germany

Circle 57 on reader service card

Leaders in Electronics

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

e corporate executives ¢ technical
managers e designers and develop-

Electronics Mag:azine Books
P.O. Box 669, Hightstown, N} 08520
(609) 448-1700, ext. 5494

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

ers » government and military offi- O Payment enclosed [ Bill firm [ Bill me

cials e academics e editors/pub- Name B

lishers e securities analysts o

trade/professional group directors ¢ Company B

consultants ... plus an 80-page index

of biographees by affiliation. Street —

Prepared by the staff of Electronics City State Zip

magazine. 5,240 biographies. 651 } -

pages, clothbound. $39.50 Signature o -
57




HOPE

The project
a ship launched.

first there was the hospital ship S.S. HOPE, now retired.
Today HOPE is an established project which has carried
its goal of improving health through education to 24
developing countries of the world and the United States.

Give to:

PR Department A
Washington, D.C. 20007

Electronics review

March 10, p. 53] brings to five the
number -of sources making the
68000 —including Motorola’s Inte-
grated Circuits division in Austin,
Texas. It also puts the considerable
resources of Philips squarely behind
Motorola in what is a fierce battle
for the 16-bit marketplace.

The unquestioned leader in the
arena is Intel Corp., whose 8086 has
60% of the market—not surprising
since the company has been in vol-
ume production for some time, a
point Motorola is just reaching.
Zilog Corp. is now in volume pro-
duction with its Z8000, and Texas
instruments Inc. has updated its pio-
neering 16-bit 9900 with the 99000.

More parts. Support circuits can
be a big help to the 68000 in its drive
for market penetration, although it
not clear whether Motorola’s three
other alternate sources— Hitachi,
Rockwell and France’s EFCIS—will
have rights to them. In the 1982-83
time frame, the two companies will
develop nine more ICs, in addition to
the three Signetics already has.

These three parts are the 2652
multiprotocol communications con-
troller, the 2653 polynomial genera-
tor/checker, and the 2661 program-
mable communications interface.
Designed for the company’s 2600
microprocessor family, the chips are
compatible with the 68000 with only
four additional small-scale ICs
needed to glue all three to the pro-
cessor, Signetics claims.

A fourth chip in the 2600 family,
a data-communications receiv-
er/transmitter, is likely to be added
to Signetics’ tally by the end of the
year. Future designs will benefit
from the common commitment to
achieve an architectural compatibili-
ty among family members, in spite
of a competitive attitude towards the
market place on both sides.

A major question on the part of
industry observers is whether Signe-
tics will be able to ramp up its n-
channel MOS capability in time to
become an effective market contend-
er. Long known for its bipolar exper-
tise, the company is benefiting from
a widening channel of n-MOS capa-
bility from parent Philips.

One result is the 16-bit micropro-

Electronics /March 24, 1981



THE EASTEST WAY

TO GET COMPLETE
EACTS ABOUT OUR
SPACE-SAVING
500-TO-10K WATTS
DC POWER SUPPLIES:

CALL TOLL-FREE
800-631-4298"

You'll reach our top people fast, with all the informa-

tion you need to satisfy your technical requirements

...whether end-user or OEM, industrial or com-

mercial. Whether you need single- or three-phase,

rack or bench mounting, constant voltage or constant

current output, E/M has your solution...all sup-

ported by our 5-year warranty and over 40 years of p ELECTRONIC
technical experience. Ask for our free catalog. E‘I mECASUREMENTS

405 Essex Road, Neptune, N.J. 07753
*AK, Hi, NJ and Canada,
call 201-922-9300

Circle 58 onreader service card




NEW NICKEL FLAKE
OUTSTANDING FOR
RFI-EMI SHIELDING.

NOVAMET *Ni-HCA-1Nickel Flake Pigment Newly
Developed for Electronics Applications

Ni-HCA-1 is especially
suited for RFI-EMI shielding as
well as conductive adhesives.
Specially developed for elec-
tronic applications, this new
nickel flake pigment has been
treated to yield metal-filled
epoxy, acrylic and urethane
paint and adhesive formulation
with low surface resistance (1-3
ohms/sq).

Due to the high aspect ratio
of the flake morphology (33:1
average) equivalent electrical
or shielding performance can
be obtained with lower pigment
loadings of Ni-HCA-1 than con-
ventional powders. This means

Typical Properties of NOVAMET
Ni-HCA-1
Specular Reflectance (Rg) >40%
Average Flake Thickness 1.2 microns
Typical Size Distribution:

-44 pm (—325 mesh) 97%
30 um 90%
20 um 80%
10 um 35%

Approx. Bulk Value 033 gal/lb
Approx. Specific Gravity 3.66

Approx. Apparent Density  1.30 g/cc

easier handling and improved
application characteristics of
the coating or adhesive system.

NOVAMET Ni-HCA-1 flake
gives you outstanding environ-
mental stability. You also gain
significant economies over
silver filled coatings.

You can take advantage of
lower pigment loadings than
conventional powder with Ni-
HCA-1 and still maintain equiva-
lent electrical or shielding per-
formance. This is the result of
Ni-HCA-1's high aspect ratio of
flake morphology (33:1
average). And lower pigment
loadings mean easier handling
and application characteristics
for both coating and adhesive
systems.

You should know more
about NOVAMET's new nickel
flake pigment. Call Sharon Per-
kins at (201) 891-7978. Or write
to Sharon Perkins, NOVAMET 7,
681 Lawlins Road, Wyckoff, N.J.
07481

NOVAMET

TMof an INCO Company

Circle 60 on reader service card

Div OF MPDTECH CORP
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60

that’ll

a job
get

you

mhere Professionally trained

Navy people are serving throughout the world.

For adventure, security and a challenging

career, see your Navy recruiter or call toll-free:
800-841-8000 (in Georgia, 800-342-5855)

Navy

cessor implementation of a Philips
minicomputer [Electronics, Feb. 24,
p. 50]. To fuel the n-MOs effort, Sig-
netics and Philips are spending $250
million to beef up the former’s capa-
bilities, including $100 million for
the new Albuquerque, N. M., fabri-
cation plant where three of the four
lines will turn out n-MOS parts on
sub-4-micrometer scales.

In developing 68000 support ICs,
Signetics plans on offering highly
sophisticated peripheral chips that
can shoulder many of the process-
or’s complex chores. “When we
speak of distributed processing, we
mean the distribution of function,
and not a network of general-pur-
pose microprocessors,” says Gabe
Moretti, Signetics’ manager of soft-
ware engineering in the microsys-
tems group.

Special-purpose ICs. Signetics and
Motorola engineers will take often
used software routines like data-base
management and will design special-
purpose chips to do them. “This
should significantly reduce the prod-
uct development time of manufac-
turers using the 68000,” Moretti
adds.

The significance for 68000 users is
the relatively small amount of soft-
ware to be written when the special-
purpose peripheral chips are used.
The special-function chip is becom-
ing increasingly popular among mi-
croprocessor makers, as illustrated in
TI’s attached processor concept.

For software, it is expected that
Philips’ current universal develop-
ment systems marketed in Europe
will support the 68000 and that new
programs will be compatible with
those from Motorola. A complete
Signetics low-cost development sys-
tem for the 68000 is likely, and it
will be compatible with an evalua-
tion board that will appear first.

There also seems to be a develop-
ing consensus among Motorola, In-
tel, Zilog, and other microprocessor
makers that third-party software
houses need to be stimulated into
providing much more software sup-
port in the area of applications pro-
grams. Subcontracting jobs for these
houses may be a sure-fire way to do
it, IC makers think.-R. Celin Johnson

Electronics /March 24, 1981



KONTRON

Introduces The First

GPIB Fully Programmable
20 MHz Transient Recorder
With These Features!

DL1080 Programmable Transient Recorder

See us at the

WESCON Show
Booth No's.
101 & 103

PLIOBOs

L oo o
recorder

ey
e £reect

The DL1080 two channel transient recorder
will aid the user in defining many types of
spontaneous events from electrical insulation
breakdown to power supply testing. Event
parameters can be programmed, executed and
transferred via the RS232 or GPIB. Recordings
show both pretrigger and post trigger events.

Settings can be stored for recall via EAPROM
from the front panel. The DL1080 is easily
adapted to systems use as well as in the hands
of the user.

Standard Features Include:

m RS232, GPIB, DMA interfaces for full pro-
grammability ® All numeric values controlled
via master knob with “analog” feel ® 20 MHz
sampling/channel ® Dual 4096 x 8 bit
memories B 7 recording modes including real

R

=
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time zoom ® 2 cursors for data identification
and numeric readout ® Full waveform expan-
sion capability ® Integral magnetic tape
cassette back up memory B Versatile trigger-
ing including wide window mode ® CRT and
plotter output ® Linear and quadratic inter-
polution for visual reconstruction of sample
data ® Powertul waveform analysis and
automatic sequencing options.

Get complete details and the name of a
Kontron sales and service organization near
you. Write or call:

Kontron Electronic, Inc.
630 Price Avenue
Redwood City, CA 94063
Tel: (415) 361-1012

1/
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NEW ONE-CHIP
CORF WITH

ICL 8073

Temperafure Sensor [for °C] Or
P
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ICL 8074

Temperafure Sensor [Ior °F]'




AT LAST-OUTPUT
PROPORTIONAL TO °C OR°F.

Unti. now, all IC temperature sensors gave
you one output —degrees Kelvin. Which
only made life difficult for design engineers,
since ninety percent of their applications
-alled for Centigrade or Fahrenheit.

What they really needed was sensors
:hat read out directly in °C or °F Eliminating
all the conversions and extra parts and
errors and hassles...

Introducing: the ICL8073 and ICL8074.
With 100-piece prices starting at $3.65.

NO EXTRA PARTS,
NO TRIMMING:
LOWER SYSTEM COST.

Now Intersil has put temperature-sensing
and voltage-reference functions together on
one chip. So by using a single temperature
sensor plus a standard A/D (such as Intersil's
CL7106. 7107 or 7109) you can read out
Jirectly in degrees C or F

And these new sensors are already
aser trimmed. So you can forget about
axternal trimming and scaling. Forget about
recision resistors and amplifiers. Forget
ibout multiple-part assemblies and the
2rrors that creep in. Forget about inter-
-hangeability problems.

The bottom line is a better system at
ower cost.

NO ADJUSTMENTS.

Its simple. Output voltage from the ICL8073
is directly proportional to degrees Centigrade.
“rom the ICL8074, output is directly pro-
>artional to degrees Fahrenheit. So you can
30 directly to a numeric readout of degrees,
for example, or send control information

directly to a system in engineering units.
Without intermediate conversions.

REMARKABLE ACCURACY.

Laser trimming gives you a choice of three
grades of accuracy: ICL8073 is available in
accurazies of 1° 1.5°and 3°C, with 0.5 1° and
1.5°C linearity. ICL8074 comes in 1.8°2.7°
and 54°F accuracies, with 0.9° 1.8° and 2.7°F
linearity.

AND WE'VE GOT KELVIN
COVERED TOO.

There may still be times when you'll want a
Kelvin-output sensor. Or a current-output
sensor you can move a greater distance
from your system. For those times, Intersil’s
ADS590 is your part. It’s laser trimmed to [°C
accuracy. fts linearity is 0.5°C over the full
range And its available in cans and
miniazure packages.

FROM THE DATA ACQUISITION
INNOVATORS.

Now there’s a better way to get °C and °F
From the people who make it their business
to give you better options — in everything
from A/Ds and D/As to op amps to analog
switches to multiplexers to display drivers.
And now, no-trim monolithic IC temp sensors.
Put Intersil technology to work. Give
us a eall.

INTERSIL SALES OFFICES:

CALIFORNIA: Sunnyvale (408) 744-0618,
Long Beach (213) 436-9261 « COLORADO:
Aurora (303) 750-7004 « FLORIDA:
Hollywood (305) 920-2442 « ILLINOIS:

TEMP SENSORS:
NO TRIMMING.

Hinsdale (312) 986-5303 « MASSACHUSETTS:
Lexington (617) 861-6220 « MINNESOTA:
Minneapolis (612) 925-1844 « NEW JERSEY:
Englewood Cliffs (201) 567-5585 ¢« OHIO:
Miamisburg (513) 866-7328 « TEXAS: Dallas
(214) 369-6916 « CANADA: Brampton,
Ontario (416) 457-1014

INTERSIL FRANCHISED DISTRIBUTORS:

Advent (IN, IA) ¢ Alliance * Anthem ¢
Arrow ¢ Bell Industries * Cadence * Cardinal

* CESCO * Component Specialties * Com-
ponents Plus * Diplomat (FL, MD, NJ, UT)

* Harvey (upstate NY) ¢ Kierulff « LCOMP

* Newark ¢ Parrott * RAE. Ind. Elect. Ltd.

* RESCO/Raleigh ¢ Schweber * Summit
Western Microtechnology * Wyle  Zentronics

ANALOG PRODUCTS —

DATA ACQUISITION

10710 N. Tantau Ave., Cupertino, CA 95014
Tel: (408) 996-5000 TWX: 910-338-0171

Dear Intersil:

You sure have all the answers in IC temp sensors!

Please send me all the specs on your new
ICL8073 and ICL8074.

Also, send me more information on your line
of A/D converters

Company

Address

Cny/State/Zip

[ Please send me a copy of
the Henrk Ibsen poster from
your “famous quotations”
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INTRODUCING A PRINTED CIRCUIT FILM
THAT BRINGS YOU UP TO SPEED.

AND IT’'S FROM KODAK.

New Kodak Precision Line film LPF7 is
designed for photoplotter or camera use. It offers
high line-edge acuity and excellent contrast.

Plus, it's faster than any printed circuit film we've
ever made. Best of all—it's economicall It costs
about 25% less than our most popular
Precision Line film.

Send for complete information. Write:
€astman Kodak Company, Dept. GAO35,
Rochester, NY 14650. '
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Washington newsletter

GSA seeks bids for American Telephone & Telegraph Co.’s proposed discontinuance of its
Federal bh bulk-discount Telpak service has driven the General Services Administra-

ederal phones . . . i,y (o seek competitive bids by April 22 for the annual leasing of nearly
8,000 long-distance telephone circuits to connect Federal agencies in about
200 cities. Nearly a dozen carriers, including domestic satellite opera-
tions, have shown interest in bidding for at least a portion of the estimated
$60 million in GSA business, according to its Automated Data and
Telecommunications Service. Awards are expected to begin within 60 days
of bid submissions. Operating costs of the Federal Telecommunications
System are expected to be trimmed by about 20% compared with standard
commercial rates, GSA reports, although the new service will still cost more
than Telpak. The 8,000 circuits represent about 17% of the Federal
system’s capacity, with the remainder —mostly intracity lines— provided
by AT&T affiliates or other local carriers.

. with operational Satellite Business Systems Inc., which began its all-digital commercial
communications service in mid-March, is expected to be among the
SBS a potential bidder competitors for the General Services Administration business. After five
years and a $400 million investment, SBS’s first customer is Boeing
Computer Services Co., with headquarters in Morristown, N. J. Boeing is
using a 56-kb/s link between ground stations at facilities in Vienna, Va.,
and Kent, Wash. BCS, a subsidiary of the Seattle-based aerospace giant,
sells information-processing services to government and commercial mar-
kets. It plans to add electronic mail and video conferencing to its initial
voice service over SBS. The domestic satellite company, owned by Aetna
Life & Casualty Co., Comsat General Corp., and International Business
Machines Corp., says its second customer, Atlanta’s [sacomm —owned by
Insurance Systems of America Inc. of St. Louis—will connect earth
terminals in St. Louis and Wausau, Wis. by the end of March, while a
six-node network for 1BM will be operational by the end of June.

Raytheon, Hughes Watch for the selection of Raytheon Co. or Hughes Aircraft Co. before
November to begin full-scale development of the advanced medium-range
air-to-air missile following Air Force evaluation of the proposals due June
21. The Amraam, an Air Force-Navy program scheduled to begin produc-
tion deliveries in 1985, will replace the radar-guided Sparrow now being
produced by Raytheon and General Dynamics. Purchases of up to 20,000
of the new missiles are anticipated. The revised Reagan defense budget
calls for nearly $142 million for Amraam in fiscal 1982 compared with the
slightly more than $23 million this year.

vie for Amraam

EIA completes 3 Three more of the projected 50 standard test procedures for fiber optics
and associated hardware are being published by the Electronic Industries

fiber test standards Association, raising the total to nine. Under the EIA’s recommended
standard 455, the new addendum, RS-455-1, covers impact test measure-
ments, temperature cycling of fiber-optic connectors (thermal shock), and
acceleration. An additional 12 test procedures should be ready by the
third quarter, says Amp Inc.’s Joseph Neigh, chairman of the EIA’s P-6
fiber optics committee. Copies of RS-455-1 are available at $5.50 from
the institute’s Standard Sales Office, 2001 Eye St. N. W., Washington,

D. C. 20006.
Electronics /March 24, 1981 65
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Washington commentary

We want

€1

There’s a lot of engineering to be
done in both our Semiconductor
and Systems groups. New tech-
nologies are stretching our minds.
New products in telecommunica-
tions and industrial controls are
stretching our people—our main
resource—to the limit. We’re
growing fast, and need engineers
who love engineering and want to

Neers

who want to do
engineering.

grow with their discipline. You can
at Intersil.

We pay well. We work hard, but in
an informal atmosphere. Doors—
and minds—are open. You can
grow at your own speed and in
your own direction. Up the ladder
into management or up the
engineering ladder toward Staff
Scientist, if you want to continue
to do engineering.

Which we assume you do, since
you’ve read this far.

Now: Action! Call one of our
engineers who helps in personnel:
(408) 996-5069. The current
challenges are listed below. We’re
headquartered in Silicon Valley at
10710 N. Tantau, Cupertino, CA
95014.

Technology assignments open:

DIGITAL DESIGN ENGINEERS

support in memory, microcomputers
tions product areas.

SOFTWARE ENGINEERS

BS/MSEE with one to three years experience in
circuit/systems design. Projects include design and

SENIOR DESIGN ENGINEERS
Microprocessors and Memory Devices

Senior Level Engineering responsibilities for the design

and communica-

and development of microprocessors, peripheral
circuits, and memories using advanced CMOS and
NMOS LSI technology.

BS/MSEE or BS/MSCS and three or more years

experience.

BS/MSEE, BS/MSCS or Math with one to three years

SENIOR PRODUCT ENGINEERS

CMOS EPROMs/Microprocessors

Your responsibilities will include characterization, yield
analysis and improvement, wafer sort, and final test of
CMOS EPROMs, microprocessors and peripherals.

BS/MSEE and two or more years directly related
experience.

experience in design, implementation, testing or
maintenance of software for large, mini and
microcomputers. We have projects ranging from
systems programming to applications, particularly in
communications.

The future’s in process at

IINMnERSIIL
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WHEN HEWLETT-PACKARD WANTED
TO PROTECT THEIR MEMORIES,
THEY REMEMBERED US.

When a computer
loses power, its vola-
tile memory goes blank.

. Plain, simple, and costly.

It doesn’t have to
happen.

Because Gates Energy
cells and batteries pro-
videdependabie standby
power. They furnish the
energy when the local
power company can't.

That's why more and
more major computer
mar.ufacturers are mak- |
ing Gates an integral part

charging.So,they're always at peak
power for emergency situations.

And, for portable instrumenta-
tion, Gates Energy cells offer safe,
reliable sealed lead-acid con-
struction and extended discharge
service.

Learn more about Gates
Energy. Send for our com-
prehensive information
packet full of design data,
spec sheets and application
notes. Circle our Reader
Service Number, or write us
4 . directly. .

r_/ Gates Energy Products,
of their products. Inc., 1050 South Broadway,

Ourenergy cells have - Denver, CO 80217. Phone
outstanding capability for.float (303) 744-4806.

GATES ENERGY

Circle 69 on reader service card
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Easy readers.

Bright, bold bar graphs by Burroughs. Easy to read up close or from

across the room. Analog displays with digital accuracy; /2%, 1% and

3 degree increment models available. Being bought by the thousands

for applications from process control to automotive to instrumenta-

tion. Ready now for fast delivery. Get the full story. Call or write for
the name of your nearest representative.

Burroughs OEM Marketing, Burroughs Place,

Detroit, MI 48232. (313) 972-8031. In Europe,

Langwood House, High Street, Rickmansworth,

Hertfordshire, England. Telephone Rickmansworth

(09237) 70545.

Burroughs
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European viewdata
standard likely soon

Philips, Siemens
second-source each
other’s power devices

NTT opens up
more buys

VHD video disk systems
are gaining ground

CIlI-HB opts for MOS
for mainframes

Electronics/March 24, 1981

International newsletter

A single European standard for viewdata systems, which link television by
phone to a distant computer, seems likely by June following talks in
London last week between Britain, France, and West Germany. Though
details are not yet known, hopes appear to rest on the establishment of a
second-generation viewdata standard with which both Britain’s Prestel and
France’s Antiope system would be upwardly compatible, safeguarding
Britain’s investment in its operational viewdata service. A European
standard of this kind could provide strong competition for the Canadian
Telidon system in the fight to win the blessing of the Federal Communica-
tions Commission in the U. S.

Europe’s two biggest electronics producers, Nv Philips Gloeilampenfa-
brieken of the Netherlands and West Germany’s Siemens AG, have signed
a deal whereby the two companies will act as second sources for some of
each other’s power semiconductors. The products involved are the Siemens
range of Sipmos power transistors and the Philips gate-turnoff thyristors,
or GTOs [Electronics, March 13, 1980, p. 92; Aug. 28, 1980, p. 78]. The
applications for these fast and easy-to-drive devices are complementary,
with the GTO primarily used at higher voltages. Their big advantage lies in
their ability to be driven directly by TTL circuits and microprocessors.

Continuing to liberalize its purchasing procedures, Nippon Telegraph &
Telephone Public Corp. will announce in April a second batch of products
for procurement through open bidding. Unlike the first group of nine items
announced in January, the new list of a dozen or so products contains the
kind of hardware of most interest to foreign would-be suppliers, including
data terminals, facsimile gear, and private branch exchanges. NTT’s spend-
ing on such equipment in fiscal 1979 totaled about $44 million.

Meanwhile, 36 companies had applied to bid on the initial nine
products by the qualification deadline in late February. Nine were foreign
firms, eight of whom want to supply magnetic tape.

The vHD-format video disk system has been adopted by Akai, Sansui,
Sanyo, Sharp, Nippon Electric, Toshiba, Mitsubishi FElectric, General
Corp., Trio-Kenwood, and Yamaha, according to the system’s two devel-
opers, Victor Co. of Japan and Matsushita Electric Industrial Co. They
themselves will start marketing the system in Japan in October, in the
U. S. next January, and in the UK in June 1982. Their overseas partners,
General Electric Co. in the U. S. and Thorn EMI Ltd. in the UK, will also
soon start marketing VHD systems.

To produce custom logic circuits for its next generation of computers,
Cli-Honeywell Bull is planning to combine the MOS technology being
developed by Gene Amdahl’s new company, Acsys Ltd., with CII-HB’s own
automated large-scale MOS integrated-circuit design system. Though the
Paris-based Franco-American mainframe maker insists it will stay with
bipolar technology for some future machines, product manager Frangois
Salle notes that the success of the company’s Statos (Systéme de Trace
Automatique pour la Technologie MOS) design project makes MOS techno-
logy a better choice for large mainframes [Electronics, March 27, 1980,
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p. 74]. Though Statos was originally designed to produce 10,000 logic
gates with 1.5-um channel lengths on plasma-etched MOS chips, CII-HB
apparently feels it will be able to surpass those goals, thanks to the
technology licensing agreement with Acsys announced in early March.

West German color TV West Germany’s Loewe Opta GmbH is Europe’s first firm to have come
out with color television receivers capable of reproducing stereo and
two-channel sound. Developed in anticipation of the start of stereo and
two-sound broadcasts by the country’s second TV network during the Sept.
4—-13 International Radio and Television Exhibition in West Berlin, the
Loewe Opta sets cost from about $125 to $225 more than conventional
receivers. With two-channel sound, a feature that could reanimate West
Germany’s stagnating TV industry, viewers can choose to watch, say, a
movie either in its original language on one channel or with its dubbed-in
language on another.

to have 2-channel sound

British Telecom to In 1983, when British Telecom completes its present 450-km demonstra-
tion fiber-optic program, it will be placing contracts for a further 1,400 km
buy no copper cable of fiber for some 68 systems operating at 140, 34, and 8 Mb/s. Following
from 1983 on successful laboratory demonstrations last fall of a 47-km single-mode link
[Electronics, Sept. 11, p. 67], the corporation is also urgently evaluating

the feasibility of standardizing on single-mode fiber operating at a

1.3-um wavelength for 140-Mb/s and faster trunk routes for all bulk

purchases from 1985 on. Such a setup would make it possible to space

repeaters 30 km apart—an impossibility with the present combination of

graded-index fiber and a 0.8-um wavelength. Whatever the outcome of the

evaluation, purchase of conventional copper trunk cable will cease in 1983.

Phone exchange from One indication of East Germany’s know-how in telephone switching

technology is a new microprocessor-controlled local telephone-exchange

system introduced at the just-ended Leipzig Spring Fair, March 15-21.

microprocessor Developed by the East German communications equipment combine VEB
Kombinat Nachrichtenelektronik, the OZ 1000 system uses the K1520
microprocessor from the country’s computer maker, Robotron. The OZ
1000, a member of the Ensad switching systems family developed jointly
by East Germany and the USSR, accommodates up to 1,024 subscribers
with either rotary-dial or push-button phones, as well as lines from pay
phones and private branch exchanges.

East Germany uses

Addenda Hitachi Ltd. says sample shipments of its HN482764 electrically erasable
programmable read-only memory will start in April. The E-PROM is
compatible with Intel’s 2764. . . . Look for West Germany’s Siemens
AG to exhibit at the April 1-8 Hanover Fair the first samples of a family of
85-mm-diameter optical cables containing up to 4,000 fibers —the highest
number of fibers reported for such cables, the company says. . . . In
April, Toshiba Corp. will start selling low—standby-current versions of its
complementary-MOS static random-access memories at a 10% premium.
Guaranteed at less than 0.2 uA at 25°C and less than 1 pA at 60°C, they
can use button-type lithium batteries as backup.

72 Electronics/March 24, 1981



Computer room.
High performance architecture

in a single-chip micro.

Powerful, high performance
architecture. That's the Synertek Z8%
the most powerful 8-bit single-chip
microcomputer available today.

The Z8 gives you fast execution.
Advanced architecture. Efficient
use of memory. Sophisticated interrupt.
Serial and parallel I/O. Program-
mable timer/counters. Plus easy system
expansion. And you can tailor it
the way you want it.

Under program control, configure
it as a stand-alone microcomputer
with 2K bytes of internal ROM. Or as
a traditional microprocessor that
manages up to 124K of external mem-
ory. Or as a parallel processing
element in a system linked to other
processors and peripheral con-
trollers. In any configuration, you get
a large number of pins available
for I/0O — up to 32. That's room to grow.

Fast instruction execution,
interrupt response, and context switch-
ing means the Z8 is a perfect fit
for real-time applications. And with six

vectored interrupts that are maska-
ble and prioritized, the Z8 offers greater
interrupt capabilities than compai-
able single-chip microcomputers such
as the 8051 and 6801.

it's all available now. The MDT
2000 floppy-based development
system with in-circuit emulator simpli-
fies software/hardware development.
And the 40-pin Z8-03 features a
piggyback EPROM socket to allow
prototyping or small volume produc-
tion before committing to the Z8-01
masked ROM.

For samples and our complete
Z8 information packet, contact
Microprocessor Product Marketing
direct at (408) 988-5614.

Synertek is a major supplier of
high volume parts with advanced MOS
technologies and technigues behind
everything we make. Single-chip
Microcomputers. Microprocessors ard
Peripherals. ROMs. Static RAMs.
Custom circuits.

*28 s a trademark of Zilog, Inc

Z8 FEATURES

+ 2 K Bytes On-Chip ROM
+ 124 Bytes On-Chip RAM
* 321/0 Lines

* Fuli Duplex UART

« Expandable to 124K

« Two 8-Bit Timers with

Externai Program Memory *
and Data Memory

6-Bit Prescalers

* 6 Vectored. Prioritized

Interrupts (1/0 Timers
UART)

* High Speed Instruction

Execution — 8MHz Clock
On-Chip Clock Oscillator

« TTL Compatible
+ Single +5V Supply

S SYNERTEK

3001 Stender Way, PO. Box 552
Santa Clara, California 95052

(408) 988-5600

TWX: 910-338-0135




rI:aktronix’ new 7D02.
logic analyzer with the

ow, a total solu-
tion to problems
encountered
either on or off the bus. Tek-
tronix’ new 7D02 Logic Ana-
lyzer. Featuring a unique user
language that reduces even
the most complex testing to a
few simple statements. You
supply the overview and the
7D02 does all the detail work
for you. With a sophistication
never before possible.

All test parameters
supplied by prompts.

IF clause defines a data
stream event, which
may be either single or
compound.

A simple, yet sophis-
ticated user language.
Writing a test program is no
more complicated than re-
sponding to a few simple
prompts. A handful of basic
phrases let you configure the
7D02’s resources into almost
any combination needed to
solve the problem at hand.
Often you’ll find the 7D02 has
an intelligence equal to the
software you’re integrating
into your prototype.

THEN clause defines a
response to the event. In
this case, setting counter
#1 to zero and then in-
crementing every
millisecond.

At the same time the
counter is set, branch to
the second test. (brack-
eting allows simultane-
ous actions).

Copyright © 1980, Tektronix, Inc. All rights reserved. 902-1

Individualized 8-
and 16-bit mnemonics.
Through a series of personal-
ity modules, the 7D02 can
adapt to the characteristics of
specific microprocessors.
Familiar mnemonics let you
work faster and more accu-
rately. Support today extends
to the 6800, 6802, 8085, 8086,
Z80 and 28002 with more to
come. There’s also a personal-
ity module available for gen-
eral purpose logic analysis.

Up to 52 channels of
information. Flexibility is
the key You start with the
basic 28 channels used for
state acquisition, then the ex-
pansion option increases this
to 44. For timing applications
or wider state acquisition,
there’s an additional syn-
chronous or asynchronous
8-channel timing option
complete with its own mem-
ory, word recognizer and
glitch trigger.

The 7D02 now monitors
the data stream for an
event to satisfy the sec-
ond test’s IF clause.

If the event occurs, then
branch back to the first
test and start the pro-
gram over.

Or if counter #1 has
reached 100 mS, then ac-
tivate the trigger.



7D0

LOGIC
ANALYZER

A user-programmable
smartest tri ggerin g ever.

And there’s more. The
7D02’s user language takes
advantage of four separate
word recognizers, each up to
48 bits wide. Plus two coun-
ters usable in either the time
or event mode. In addition to
clock qualifications, there are
two types of data qualifica-
tion to provide selective data
storage.

The Tektronix 7D02
Logic Analyzer can give you a
whole new approach to uP-
based design.

By using the proper per-
sonality module,
software flow can be
displayed using the
mnemonics of the chip
under test, here the
Motorola MC6802.

Locating an inter-
mittent fault. The following
program gives a limited
demonstration of the simplic-
ity and power behind the
7D02’s user language. Here
the object is to trigger when
a second event on the bus
does not occur within 100 mS
of a first event.

Circle 75 on reader service card

The 7D02 is a 3-wide plug-in for the popular Tektronix 7000
Series oscilloscope. Shown above is a Tek 7603 mainframe
housing the 7D02 logic analyzer with a personality module
supporting the 6802 microprocessor.

Tektronix

COMMITTED TO EXCELLENCE

For immediate action, dial our toll free automatic
answering service 1-800-547-1512.

For the add of vour Tel ix Field Office,

U.SA, Asia, Australia, Central & South America, Japan Tektronix, Inc., PO. Box 1700,
Beaverton, OR 97075, Phone: 800/547-1512 Oregon only 800/644-9051, 503/644-0161,
Telex: 910-467-8708, Cable: TEKTRONIX

Europe, Africa, Middle East Tektronix International, Inc., European Marketing Centre,
Postbox 827, 1180 AV Amstelveen, The Netherlands, Telex: 18312

Ganada Tektronix Canada Inc., PO. Box 6300, Barrie, Ontario L4M 4V3, Phone 705/737-2700
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Announcing a hew way to
manage the unmanageable:
Processed engineering
information, at your
fingertips, with TECH-NET®

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

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

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

A more productive solution — VSMF® subscriber or not.

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

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

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

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

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

Experience processed information firsthand.

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

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

Processed information for increased productivity.

§/‘ Information Handling Services

An Indian Head Company
€ 1981, Information Handiing Services
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Pianning for the future. It's no
longer a design luxury. It's a
competitive necessity. Multiple
redesigns. Quantum leaps in
density upgrades. Countless
new product introductions.
These are the everyday reelities
that confirm the need for plan-
ning. In fact, in foday’s fast-
paced marketplace, it's almost
axiomatic: If you want to out-
pace your competition, plan for
tomorrow before you start
designing today.

A contradiction in terms? Not
if you use BYTEWYDE memo-
ries from Mostek. These pin-
compatible n-word X 8 RAMs,
ROMs and EPROMs provide un-
precedented flexibility. Flexibil-
ity to design a state-of-the-art
array that's easily upgraded.
Flexibility that eliminates the
need for “guesswork” partition-
ing between program and mem-
ory storage capacity. Flexibility
to lay out a more compact board
that requires only one socket
type. Flexibility that makes the
inevitable change fast, simple
and efficient. In a thought, flex-
ibility to plot a well-defined
course farther down the product
life cycle road.

Circle 79 on reader service card
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MOSTER® ana BYTEWYDE are trademarks of Mostek Corporation

+ Contact Mostek Military for complete details
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NEW LANDMARKS.

Now there are even
more choices to get you
there in record time. Our
new 16K MK4802 is the high-
est density static RAM you .
can get. Within the BYTEWYDE 7 ¥/ ’m
family, it's a double density
upgrade from the MK4118A
IK X 8 static RAM.

Our new MK37000 is equally
impressive. This 8K X 8 ROM
features fast access — 250ns (max);
low active power — 220mW (max);
and just 35mW (typ) standby.
Prototyping is easy.

R0 RAMN EP
£

BYTEWYDE MEMORIES

TYPE PART NO. ORGAN. ACC_ES%(DS)
ROM MK34000 2Kx8 350
MK37000 8Kx8  250/300
RAM MK4118A - 1IKx 8 120/150/200/256
MK4801A 1Kx8  70/90
MK4802 2Kx8 120/200 .
EPROM—M]K2716 2K ; 8- 300/350/390/450
MK2764* 8Kx8 450

© 1981 Mostek Corporation



The BYTEWYDE track:

Designed to take you

the distance. MOSTEK
™ . . Just use our EPROM equivalent, our new All with the same 28-pin
‘ L, 8K X 8 MK2764. Mask generation? It's quick JEDEC-approved pinout. Most
. A5 and efficient as well. BYTEWYDE memories " are

e ._l\_ Together, these memories significantly
S M expand the BYTEWYDE family
I PR = into state-of the art density levels.
Their common pinout with other
BYTEWYDE RAMs, ROMs and
FPROMSs means you can
interchange all three
types without jumper-

grades as dense
as 32K X 8.

ing. And plan for up-

also available in military ver-
sions designated “MKB" with
full MIL-STD 883 Class B
processing.

CLEAR-CUT DIRECTIONS.

Before you start up your next
memory design, or rethink an
existing one, take a hard look at
the components you plan to use.
Can they be easily interchanged
with other types? Or upgraded
through several generations
without redesign? If not, you
owe it to your future to investi
gate the straightforward course
in memory design: The BYTE
WYDE track. Just write Mostek,

1215 W. Crosby Rd., Carrollton,
Texas 75006, (214) 323-6000.
In Europe, contact Mostek
Brussels at 762.18.80.
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You may think that Acurex is only in the busi-
ness of making dataloggers.

In fact, Acurex does make the best calculating
dataloggers in the industry, but our real busi-
ness is supplying measurement and control
solutions.

Whatever your measurement and control prob-
lem —from industrial and laboratory testing to
chemical processing, from nuclear waste dis-
posal to space shuttle testing— Acurex has
solutions. Accurate, reliable solutions that turn
raw measurements into real time information
that can be quickly understood.

And all programming is in plain English.
There’s no special language to learn.
Circle 80 on reader service card
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Our solutions-oriented approach, with the use
of Acurex Ten Series datalogging products,
has given us experience with numerous data
acquisition applications — from low cost tem-
perature measurements to process control.
And our staff of trained applications engineers
has the experience to help solve your problem.

So when you have a measurement and control
problem, come to the company whose busi-
ness is solutions. Acurex.

ACUREX
Corporation
Autodata Division

485 Clyde Ave., Mt. View, CA 94042
(415) 964-3200 Telex: 34-6391
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Liquid-crystal shutter
changes monochrome
TV images into color

by Kevin Smith, London bureau manager

Technique promises rugged
displays in red, green, and
colors in between; improves
multiplexing of LCDs

Scenes from nature shown on a black
and white television screen appear to
be in full color if the viewer looks at
them through a newly developed li-
quid-crystal color shutter that is
frame-synchronized with the TV.
The shutter actually passes only red
and green light, but thanks to the
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brain’s color perception mechanism
an impression of full color results.
Still, the shutter-based color dis-
play is not intended as a rival to the
shadow-mask color cathode-ray tube
of consumer Tv. Instead, its devel-
opers at the British government’s
Royal Signals and Radar Establish-
ment in Malvern say it could
serve as a rugged two-color display
in military, avionics, and civil appli-
cations. It could also be used in test
equipment like spectrum analyzers.
The display is miniaturizable and
more robust than the shadow-mask
tube. Also, unlike the Penetron CRT,

ac VOLTAGE

TWISTEO-NEMATIC
LIQUIO-CRYSTAL CELL

90° ROTATION

NO ROTATION

it easily saturates in both colors
without requiring high switching
voltages. (In the Penetron CRT, sepa-
rate red and green phosphor layers
are excited by varying the electron-
beam voltage.) Moreover, the new
display could be retrofitted at low
cost to existing systems.

The device employs a property of
liquid crystals that researchers are
only now learning to exploit: the fact
that a carefully selected mixture of
nematic and cholesteric liquid crys-
tals can switch abruptly from one
anisotropic state to another as the
addressing frequency is raised. Nor-

REO
LIGHT

GREEN
LIGHT

NEUTRAL ANALYZING
POLAROIO

|

Black and white and color. A liquid-crystal shutter oscillates rapidly on and off, passing alternate frames of red and green polarized light fast
enough for the viewer's eye (right) to fuse them and perceive a range of colors, even though the original CRT image (left) is monochrome.
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mally, a liquid crystal’s molecular
anisotropy, or electric dipole mo-
ment, causes it to align with an
applied electric field and then, when
the field is removed, return to its
resting state. But by applying a high-
frequency burst after the low-fre-
quency turn-on signal to the so-
called dual-frequency LCD, it is pos-
sible to switch it between the two
states at rates of up to 100 hertz.
The British researchers employ this
effect in a high-speed shutter operat-
ing at TV frame rates.

The twist. In the Malvern setup, a
20-centimeter-square liquid-crystal
shutter is sandwiched between two
polarizing screens. The screen nearer
the CRT transmits both green in a
vertical plane and red in a horizontal
plane, while the screen nearer the
viewer passes only vertically polar-
ized light, be it red or green. In the
absence of an electric field, the lig-
uid-crystal molecules are so aligned
that they twist the plane in which
polarized light vibrates through 90°
so that only a red image is passed by
the screen near the viewer (see fig-
ure). But in the presence of a low-
frequency electric field, the mole-
cules align their long axes with it:
polarized light is passed without
rotation and a green image is shown.
Then the application of a second
field at a higher frequency abruptly
switches the molecules to their rest
state again, allowing red and green
images to be presented in a sequence
of alternating frames.

Thus the overall display produces
two well-defined red and green col-
ors, as well as any color mix of the
two, since the frame rate is fast
enough for the persistence of vision
to integrate them. Such a frame-
sequential display gives acceptable
contrast ratios over viewing angles of
+45°, says Michael G. Clark, one of
the researchers.

Another use. Potentially, an even
bigger application for dual-frequen-
cy addressing is overcoming the mul-
tiplexing limitations of liquid-crystal
displays. To achieve an adequate
contrast ratio, LCDs need a sufficient
margin between turn-on and hold-off
voltages. Yet, as the number of rows
to be multiplexed is increased, the
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\
maximum theoretical on-to-off ratio

tends to unity. Dual-frequency ad-
dressing is an effective way of
enhancing that contrast ratio under
these restrictive operating condi-
tions, though at the expense of an
increase in operating voltage and
driver complexity.

There are three basic modes of
operating: applying a constant high-
frequency bias while varying the
low-frequency signal between two
levels to turn the display element on
and off; applying a constant low-
frequency bias while varying the
high frequency between two levels;
and modulating both low and high
frequencies simultaneously.

Using available dual-frequency
materials not optimized for multi-
plexing, the laboratory has con-
structed an experimental display
using 15-volt complementary-MOS
circuitry that gives a contrast ratio
of 5:1 or more over a viewing angle
of *25° when simulating 32-way
multiplexing. On the basis of this
work, they estimate that display
complexities of up to 500 rows of
dots appear practical—the equiva-
lent of 70 rows of characters on a
seven-by-five-dot matrix.

Philips in Europe and Japanese
firms, notably Seiko, are also pursu-
ing dual-frequency LCD addressing.

Japan

Casio woos public
with novel products

A personal computer, a unique musi-
cal instrument, and a Japanese-
English translator, all announced in
late February, signal Casio Comput-
er Corp.’s intention of becoming first
and foremost a creative semiconduc-
tor applications house. Long known
for its calculators and watches, the
Tokyo company is now expanding
into new consumer electronics fields,
where imagination alone is the limit,
according to managing director No-
riaki Shimura.

The potentially trend-setting FX-
9000P personal computer {Electron-
ics, March 10, p. 68] is Casio’s most

For would-be musicians. Unique instru-
ment uses VLSI circuit in producing 100 mil-
lion sounds over 4/ octaves. The memory
stores melodies up to 100 notes long.

substantial new entry and the har-
binger of a big new push by it into
small computers. The company’s
first such machine—the $10,000-
range VQ-100—flopped because it
was too sophisticated and costly,
says Shimura. Casio is thus starting
over with the FX-9000P, which went
on sale in Japan this month for $720
and will shortly be available abroad.

Backup. Ease of use was the top
priority in the unit’s design. That is
largely accomplished by the use of
battery-backed complementary-MOS
random-access memory in place of
magnetic tape—a feature that elimi-
nates the need to load and unload
data and programs whenever the
machine is switched on or off. The
battery backup also protects data
against power failures and acciden-
tal unplugging of the machine. “For
office use, our approach helps ratio-
nalize operations,” Shimura boasts.
Moreover, he expects other personal
computer makers to emulate this
C-MOS battery approach.

The computer comes with one 4-
K-byte C-MOS RAM in a cassette
measuring 4 by 7 by ¥4 inches. Addi-
tional packs cost $111 each in Japan.
Also available are optional 16-k-
byte dynamic RAM packs for $92
and a 4-K-byte read-only-memory
expander for the same price. The
packs may be used in various config-
urations in four slots on the unit. By
the end of the year, Casio plans to
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Take Your Resolution

Along

You're probably used to compen-
sating for “field error” when you
look at data with a 3z digit DMM.
But why should you?

Data Precision has the instrument
that delivers the resolution and ac-
curacy you need. The Model 255, a
42 DMM with 100 hours of battery
life between charges with a basic DC
accuracy of 0.03%. In a rugged,
compact configuration that’s easy to
use anywhere,

Over the years, Data Precision has
produced and sold over 100,000 por-
table 42 DMMs in this field-proven
design. So we have the expertise to
deliver the instruments you want.
That's how we could create the
Model 255, the only full-function,
full-range 4v2 DMM in its price
range. With a battery life that lets
you take bench resolution with you
into the field.

Price USA

This DMM can also double as a
bench instrument. Mount it on its
optional pedestal stand. Or fasten it

in a convenient place with Velcro®

In the field or on the bench, the
specs are impressive. A basic DC ac-
curacy of 0.03%, with an easy-to-
read LCD display. Readings from
10pV-1000VDC, 104 V-500VAC,
10nA-2A AC or DC, and
100mQ-20MQ.

The Model 255 sells for just $295,
including recharger and
carrying case.

i
h You.

Like every instrument Data Precision
manufactures, your Model 255
comes with its own Final Acceptance
Report, showing how it meets our
stringent quality standards. Before
you even turn it on, your meter has
proven itself.

Ask your Data Precision distributor
to show you the Model 255. Or any
of the rest of our family of 3V;
digit, 4%z digit and 5 digit
multimeters.

For immediate delivery, demonstra-
tion or further information, just
contact your local Data Precision
distributor or call:

(800) 343-8150
(800) 892-0528 in Massachusetts

(i-DATA PRECISION

DIVISION OF ANALOGIC CORPORATION

Data Precision Division of Analogic Corporation, Electronics Avenue, Danvers, MA 01923, (617) 246-1600, TELEX (0650) 921819
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start offering a dual minifloppy-disk
drive with an RS-232 interface for
additional memory.

Shimura likens Casio’s strategy in
_personal computers to those of Atari,
Commodore, and Sharp, which are
also pushing low-cost, simple-to-use
models. “We want to make a person-
al computer as easy to use as a cal-
culator,” he says.

Scientific. While stressing that the
FX-9000P was designed for general
use, Shimura concedes that its soft-
ware is strongest in scientific appli-
cations. Indeed, Casio is stressing
the graphics and computational
strengths of the machine.

The company is starting modestly
with a monthly production of 1,000
units but is already aggressively
seeking export orders, though most
Japanese companies prefer to sell a
new model only domestically for the
first year or so. Casio will market
the FX-9000P under its own name
through its existing U. S. calculator
sales channels, which include depart-
ment and discount stores, at an as-
yet undetermined price. About 60%
of Casio annual sales of $770 million
comes from exports, and Shimura
indicates that the ratio should be
about the same for the company’s
three new products.

Yet Shimura does not quite know
what kind of sales to expect, because
Casio eschews market research. “We
just look at other makers to see how
much they are selling,” he claims.
“We think imagining a market is
important. If you spend time search-
ing for a market in electronics, pro-
gress will pass you by. You have to
take certain risks.” Casio encourages
its engineers to dream up new prod-
ucts or improvements on the assump-
tion that they will create their own
demand.

Making music. Illustrating this
philosophy is the one-keyboard VL-
1, billed as a musical instrument for
people who cannot play conventional
ones. Casio claims it is the world’s
first consumer product built around
a very large-scale integrated circuit,
which has about the complexity of
a 64-K RAM. A foot long and weigh-
ing almost a pound, it contains 29
keys that can produce 100 million
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different sounds over 4Y: octaves
and in dozens of tone combinations.
The instrument’s memory holds any
melody played on it of up to 100
notes. Sales started on Feb. 24 at a
list price of $62 in Japan and with an
initial monthly production of 70,000
units. An unspecified number is
being exported.

Shimura readily admits that he
does not know which market seg-
ment the VL-1 will appeal to most.
But he does not seem troubled by

that. “The VL-I's significance is its
demonstration of the new types of
product that are possible with VLSI,”
he says.

That is certainly true of Casio’s
third product, a translator capable of
turning 2,508 words in Japanese into
English and vice versa and including
a voice synthesizer that utters 263
everyday English phrases with into-
nation. It includes nine 192-K C-MOS
ROM devices. -Robert Neff,

McGraw-Hill World News

France

Speech synthesis laboratory plans
to take on 11 European languages

The best way to teach a speech chip
from Texas 11 European languages
is probably to send it directly to
Europe. That is why Texas Instru-
ments Inc. is setting up the first of
several European speech synthesis
laboratories at its European head-
quarters.

Billed as the first such installation
on the Continent, TI’s “speech pro-
duction lab” in Villeneuve-Loubet,
just outside Nice, will not only pro-
vide applications support for Eu-
ropean customers but also develop
speech synthesis algorithms and
some hardware specifically for Eu-
rope.

At first, the new lab will be large-
ly committed to providing services
for European customers—speech re-
cording, digitizing, coding, and ed-
iting. Previously, such customers
could turn only to TI headquarters in
Dallas for these services, an especial-
ly awkward procedure for languages
other than English.

Right now, the new lab is
equipped to handle analog recording
and digitizing and the delicate task
of manually editing synthesized
speech in French and Italian,
explains its manager, Larry Bran-
tingham. He was largely responsible
for TI’s basic synthesis circuit, the
TMC 0280 [Electronics, Aug. 31,
1978, p. 109]. Within a few months,
the lab will also be able to handle the
voice-encoding and data-compres-

sion stages in the synthesis process,
as well as calculate the correlation
coefficients for the lattice filter that
in Tr’s linear-predictive-coding sys-
tem models the vocal tract.

The need to edit. Manual editing
of the coded, compressed data is the
sticking point in the whole process.
“It is an art more than a science,”
observes Gérard Benbassat, a speech
synthesis engineer who recently
joined T1 Europe’s staff. “We want
to do 11 languages, so we must
reduce the complexity of the editing
process.”

Pitch is part of the problem—but
it is the easiest element to correct
manually. And indeed, if T1 did not
use data compression, pitch correc-
tion would be about the only manual
editing needed, says Brantingham.
But in order to conserve semiconduc-
tor memory space, he goes on, it is
well worth the trouble of manually
correcting the audible deficiencies,
that stem from compressing the
coded speech data from a mean rate
of 1,650 bits per second down to one
of 1,000 b/s.

The most common deficiencies
caused by data compression are soft
plosives (due to incorrect energy lev-
els), wrong voicing decisions (for
instance, coding a vowel sound as a
consonant or vice versa), and
‘“‘smeared’” transitions between
changing sounds.

The last of these is the hardest to
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Exclusive new Zenith CRT Display with L-Power
for logic circuits means lower system cost.

This is no ordinary CRT Display.
[t also provides the power for your
terminal logic circuits. This unique,
scan-derived system replaces
conventional power supplies, and
results in CRT Display systems that
are compact, uncomplicated, and have
fewer parts. You get optimum reliability,
a cooler-running terminal and lower
system cost.

The Zenith CRT Display testing
program subjects test units to

CONVENTIONAL
CRT DISPLAY CHASSIS WITH
SEPARATE
TERMINAL POWER SUPPLY
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thousands of hours, under extreme
hummdity, vibration, altitude, and
temperature conditions. And
exhaustive analyses of components
and subassemblies, inciuding electron
microscope and thermograph scans in
the Zenith Reliability Lab.

All Zenith CRT Displays: 5", 9,
12", and 15" are available with this
innovative new L-Power system. For
further information write: CRT Display
Engineering Division, Zenith Radio
Corporation, 1000 Milwaukee Avenue,
Glenview, Illinois 60025, or call (312)
773-0074.

THE NEXT
LOGICAL MOVE

NEW ZENITH L-POWER CRT DISPLAY CHASSIS
AND TERMINAL POWER SUPPLY
COMBINED

Ll

The quality goes in before the name goes on.
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Thin-Trim®capacitors are
an advanced development
in miniaturized variable
capacitors for applications
in circuits where size and
performance are critical.

Seal-Trim®capacitors
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encapsulated in a

moisture-proof housing

which eliminates dirt, dust,

solder flux and atmospheric

contamination.

e [ ow Drift Rates

e High Q

e High Volumetric Efficiency

e Capacitance Ranges:
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Three Sizes

Electronic Accuracy
Through
Mechanical Precision

Ghohansond

Manufacturing
Corporation

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

TWX 710-987-8367
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correct. It stems from the fixed 8-
kilohertz sampling time used in TI's
existing speech systems. Though the
resulting 25-millisecond sampling
frame is adequate for most sounds, it
is too long for some rapid vocal tran-
sitions. In such cases, the transition
is “smeared” and correcting the situ-
ation requires manual modification
of the coefficients controlling the lat-
tice filter.

It is the lack of any obvious rela-
tionship between the values of these
coefficients and the perceived sounds
they result in that prompts Benbas-
sat to describe editing as an “art.”
“The goal is getting the editing pro-
cess into more meaningful forms,”
he adds. And one way TI hopes to do
so is by supplying its editors with
graphics display screens.

In addition to the basic readout of
the values for cach of the 10 coeffi-
cients used, plus the energy level for
cach sampling frame, editors will be

able to see the digitized speech sig-
nal on the screen. Visualizing the
spectral amplitude peaks should go a
long way toward making the editors’
job easier, the TI engineers explain.
Prospects. TI is reluctant to pro-
vide much information on the kind
of specialized speech synthesis cir-
cuits it plans to develop in France
once its basic customer service is
operating smoothly. But Frank F. E.
Owen, telecommunications strategy
manager for the company’s Eu-
ropean semiconductor group, sees
speech synthesis circuits working
their way into “intelligent” tele-
phones. Such circuits, he explains,
could not only supply prompting—
for example, asking callers to phone
back tomorrow —but could also pro-
vide dialing tones. In videotex appli-
cations a spcech synthesis circuit
could also serve as a multifrequency
tone gencrator for telephonc access
todata banks.  -Kenneth Dreyfack

West Germany

Post office to install sophisticated phones,
leading the way in Western Europe

The new telephone sets that West
Germany’s post office will start
offering its subscribers this summer
make calling someone so easy that
the postal authorities have dubbed
the model the Komfort-Telefon.
Like other such phones in the U.S.
and Canada, they boast abbreviated
dialing, repeat dialing, an emergency
direct-call mode, and dialing with
the receiver on the hook. And replac-
ing the often shrill ring is a melodi-
ous three-tone sound. Even so, the
comfort telephone is no larger than
an ordinary one, having only one
extra row of push-button keys, for 16
keys all told.

Modes. For abbreviated dialing,
the user pushes only two keys to call
up any of 10 numbers stored in the
set. Each number may have as many
as 15 digits to accommodate those
long international numbers. In re-
peat dialing, initiated by depressing
only one key, the last number dialed
can be repeated and sent out any

number of times. In the direct-call
mode, a particular number stored in
the set is automatically called when
any one key is depressed—a useful
emergency service for the sick and
elderly or for small children when
their parents are not at home.

All modes may be used with the
receiver on the hook, a convenience
that keeps one hand free. Further-
more, the volume can be turned up
at will, since the set contains a loud-
speaker that can allow other people
in the room to hear what is being
said. Finally, a built-in lock can be
used to block the keys and so prevent
unauthorized persons from making
calls.

Other communications authorities
in Europe—those in France, Den-
mark, and elsewhere —are also pre-
paring to introduce comfort phones.
Some will be even more sophisti-
cated than the German sets in that
they incorporate a display showing
time of day, length of phone call,
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Sometimes a small chip
canbe a great DAC.

For sure that's true when it's
a 14-bit multiplying DAC in a
20-pin DIP and priced at only
$29 in 100s. Even more so when
the speed, accuracy, and other
features are fully equal to those
found in expensive modules.
The HS3140 is the first true
14-bit monolithic DAC, and

frankly we're proud of the
accomplishment. But it's what
you'd expect from design and
engineering resources dedi-
cated to one technology — data
conversion. Only data conver-
sion specialists could combine
precision analog circuitry with
the economy of a monolithic in
such a high performance
package.

Hybrid Systems

Call or write for technical
details on the HS3140: Among
them you'll find some very
interesting specifications,
including 0.003% linearity and
guaranteed monotonicity.

Crosby Drive, Bedford, MA 01730. Tel. (617) 275-1570 (TWX 710-326-7584 HYBRIDSYS BFRD)
In Germany: Hybrid Systems GmbH, Luisenplatz 4, 6100 Darmstadt, Germany. Tel. (06151)-29159 5 (TELEX 419390 HYSY D)
In the United Kingdom: Hybrid (Component) Systems U.K. Ltd., 12A Park Street, Camberley, Surrey. Tel. (0276)28128 (TELEX 858720 HYBRID G)
In France: Hybrid Systems S.A.R.L. 14 Rue du Morvan SILIC 525, 94633 Rungis CEDEX, France. Tel. (1)-6878336 (TELEX 250969 HYSYS)
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and number of elapsed pulses (which
communications authorities use to
figure out the charges).

Six communications firms are
building the West German sets,
among them the Stuttgart-based ITT
affiliate Standard Elektrik Lorenz
AG, which has already received an
order to manufacture 60,000 units.
The firms must meet the post office’s
technical and operational require-
ments but are free to implement
them with whatever hardware they
choose to use.

More business. For a number of
semiconductor houses in Europe
also, the new phones have already
become a substantial components
business. The Freiburg, West Ger-
many-based ITT Semiconductors
Group, for example, supplied “sever-
al hundred thousand” of its loop dis-
connect dialer circuits last year,
thereby becoming Europe’s leading
supplier of such devices. For this

year the company expects orders of
the same magnitude, primarily from
France and West Germany.

The ITT group is also supplying
1-K complementary-MOS memories,
and starting in the fall of this year it
will supply three-tone integrated cir-
cuits as well. In addition, the group
will deliver its SAA 6002 microcom-
puter to the Danish communications
equipment maker Kirk and to an
undisclosed French firm.

In control. The SAA 6002 is a
single-chip 4-bit C-MOS microcom-
puter that can handle all the features
of a comfort phone. It also drives a
liquid-crystal display showing the
time and all call-related information
such as the call length, the elapsed
time, the stored number being
called, or any nonstored number
being dialed.

Operating off a 3-volt supply, the
microcomputer consumes only 45
microwatts in standby and 135 uw

in operation. The chip measures 14
millimeters (550 mils) on a side and
comes in a 60-pin plastic flatpack
only 2 mm thick.

Other suppliers of microprocessors
or ICs to comfort phone builders are
Texas Instruments Inc., Siemens AG,
and AEG-Telefunken.

Internal use. Aside from tele-
phones for direct access to the public
network, the industry is building
comfort sets for internal applica-
tions; that is, for use within organi-
zations and connected to private
branch exchange systems. These sets
do not require to have post office
approval.

Among the firms offering such
sets are Siemens, with its comfoset
150 and Frankfurt-based Telefonbau
und Normalzeit, an AEG-Telefunken
affiliate, with its TK 4. Both of these
telephone sets have roughly the same
features as appear on the post office

If your colleague has already
removed TIs handy
wall chart reference guide of

Schottky TTL and
Bipolar Memory functions,
send us the coupon and
we’ll send you a copy
for your own wall.
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DECODERS/MULTIPLEXERS TRANSCEIVERS, RECEIVERS, LINE DRIVERS RAMs
] 545/745140 Dual 4-Input NAND 50-Ohm Line Driver 54S/745189A 64-Bit RAM (16W x 4B) (3-State)
545/745138 1-0f-8 Decoder/Demultiplexer 545/745226 Latched Bus Transceivers 545/745201 256-Bit RAM (256W x 1B) (3-State)
945/743139 Dual 1-0f-4 Decoder/Demultiplexer 545/745240 Octal 3-State Driver (Inverting) 54S/745289A | 64-Bit RAM (16W x 4B) (Open Collector)
gjggjglg; gﬂ;lpztln""p“u':'mﬁ;lexer 545/745241 Octal 3-State Driver (Noninverting) 545/745301 256-Bit RAM (256W x 1B) (Open Collector)
) 4 ) ) 545/74S5340 Octal 3-State Receiver/Driver (Inverting)
gjgg‘;g:gg 8“33 g:gpﬁ: m:::p:gig: g\rl]?/mrrt]ivner;mg) 545/745341 Octal 3-State Receiver/Driver (Noninverting) HIGH PERFORMANCE PROMs
uad 2- e i i Oyt
B4/ 7450 1 e utMEIti Iexerp(3-State) g 54S5/745344 Octal 3-State Recewer/D‘nver (Noninverting) TBP185030 32 Words x 8-Bit PROM
p s 545/745436 Quad Buffer/Memory Driver (Damped) Ri
545/745253 Dual 4-Input Multiplexer (3-State) ! TBP18SA030 32 Words x 8-Bit PROM (Open Collector)
p p 545/745437 Quad Buffer/Memory Driver ¥
545/745257 Quad 2-Input Multiplexer (3-State) 54S/745244 Octal 3-State Receiver/Driver (Noninverting) THESA810 ZEycoids o BItRACH .
545/745258 Quad 2-Input Multiplexer (3-State) TBP24SA10 256 Words X 4~B|t'PROM (Open Collector)
PROCESSOR ELEMENTS, OPERATORS e 2e2al [
REGISTERS TBP24SA41 1024 Words x 4-Bit PROM (Open Collector)
545/745181 4-Bit ALU TBP24S81 2048 Words x 4-Bit PROM
o ' ' 545/745182 Look-Ahead Carry Generator TBP24SA81 2048 Words x 4-Bit PROM (Open Collector)
545/745194 4-B!t R|ght/'Lef@ Shift Register 54S/745274 4-Bit by 4-Bit Parallel Binary Multiplier TBP24581-55 2048 Words x 4-Bit 55ns PROM
54S5/745195 4-B!t Shl.ft Register o 545/745275 7-Bit-Slice Wallace Tree TBP24SA81-55 2048 Words x 4-Bit 55ns PROM (Open Collector)
545/745299 8-Bit Universal PIFO Shift Register 545/745280 9-Bit Odd/Even Parity Generator/Checker TBP185030 32 Words x 8-Bit PROM
545/745281 Expandable Parallel Binary Accumulator TBP18SA030 32 Words x 8-Bit PROM (Open Collector)
VCOs 545/745283 4-Bit Fult Adder TBP28LA22 256 Words x 8-Bit PROM (Open Collector)
545/745381 4-Bit ALU TBP28S42 512 Words x 8-Bit PROM
545/745124 Dual Voltage-Controlied Oscillator 545/745481 Expandable Bit-Slice Processor Element TBP28SA42 512 Words x 8-B§t PROM (Open Collector)
COUNTERS TBP28546 512 Words x 8-Bit PROM
COMPARATORS TBP285A46 512 Words x 8-Bit PROM (Open Collector)
545/745162 BCD Decade Counter, Synchronous Reset 13":223226 1823 worgs X gg': E:gm (Open Collector)
, _Bi 545/745163 4-Bit Binary Counter, Synchronous Reset ords x 8-Bi pen Collector
SaSiions 't BRI Y 545/745168 BCD Decade Counter, Synchronous Reset TBP28586-60 | 1024 Words x 8-Bit 60ns PROM
545/745169 4-Bit Binary Counter, Synchronous Reset TBP28SA86-60 1024 Words x 8-B|t 60ns PROM (Open Collector)
545/745197 4-Bit Binary Counter
745225 16-Words x 5-Bits First-In First-Out AU AT LTSI
GATES BIT TYPICAL ADDRESS | TYPICAL POWER
T SIZE DRYCE ORGANIZATION | *“scCeSSTIME | - DISSIPATION
54S5/74S00 Quad 2-Input NAND Gate 256 TBP18S030 39W x 88 25 ns 400 mW
545/74537 Quad 2-Inout NAND Buff 5485/74502 Quad 2-Input NOR Gate TBP18SA030 h
uad c-Inpu utrer 545/74503 Quad 2-Input NAND Gate (Open Collector 1 P
545/74538 Quad 2-Input NAND Buffer (Open Collector) 545/74504 Hex Invert%r e ) ‘ %nggl\% el el i e h
545/74540 Dual 4-Input NAND Buffer 545/74505 Hex Inverter (Open Collector) 2K TBP28L22
545/74508 Quad 2-Input AND Gate TBP26LA22 256W x 88 45 ns 375 mW
FLIP-FLOPS AND LATCHES 54S/74S09 Quad 2-Input AND Gate (Open Collector) 4K TBP28S42
545/74510 Triple 3-Input NAND Gate TBP28SA42 LR 35 20mY
545/74S74 Dual D Flip-Flop 545/74511 Triple 3-Input AND Gate TBP28S46
545/745112 Dual J-K Edge-Triggered Flip-Flop 545/74515 Triple 3-Input AND Gate (Open Collector) TBP285A46 S12W x 88 35ns 500 mw
545/745113 Dual J-K Edge-Triggered Flip-Flop 545/74520 Dual 4-Input NAND Gate TBP24S41 T 2 0T . e
545/74S114 Dual J-K Edge-Triggered Flip-Flop 545/74522 Dual 4-Input NAND Gate (Open Collector) TBP245A41
545/745174 Hex D Flip-Flop w/Clear 545/74530 8-Input NAND Gate 8K TBP28S86-60 1024W x 8B 35 ns 550 MW
548/745175 Quad D Flip-Flop w/Clear 945/74532 Quad 2-Input OR Gate TBP28SA86-60
548/748373 Octal Transparent L atch (3-State) 945/74851 Oual AND-OR-INVERT Gate TBP28586 1024W x 8B 4515 625 mW
545/745374 Octal D-Type Flip-Flop (3-State) 545/74564 4-2-3-2 Input AND-OR-INVERT Gate TBP28SA86
545/74565 4-2-3-2 Input AND-OR-INVERT Gate (Open Collector) TBP28L86 1024W x 8B 65 ns 275 mW
MO 54S/74586 Quad Exclusive OR Gate TBP24581-55
SULRY Lk 545/745132 | Quad 2-Input Schmitt Trigger TBP24sAg1-55 | 2048W x 4B el 550 mW
545/745412 Multimode Buffered 8-Bit Latched Port 545/745134 12-Input NAND Gate (3-State) TBP245A81 2048W x 4B 45 ns 625 mw
545/745428 8-Bit Microprocessor Controller 545/745135 Quad Exciusive OR/NOR Gate I5KE 1 TRP2ES165 2048W % 88 B s Sl
545/745482 Expandable Bit-Slice Control Element 545/745260 Dual 5-Input NOR Gate

A = OPEN COLLECTOR; L = LOW POWER

New
PROM numbering
system
tells you more.

The new numbering system now
being used on all TI PROMs is an
index to the distinctive qualities of
each device. The new code is logi-
cal. Convenient. And, with famil-
iarity, easy to understand. Here's
how it works:

TBP 2 4S8IN — The first digit
indicates the Programming Family.
All 1s program alike. All 2s alike.

TBP2 4 S8IN — The second digit
tells you the Output Word Width.

TBP24 S 81N — This letter, or
letters, indicates output or perfor-
mance characteristics. Standard
(Schottky) or low-power perfor-
mance. Power down or registered.
Latched. Three state or open
collector.

TBP24S 8 1IN — This digit, or
digits, tells you the complexity.
From 256 to 32K bits. 8 means an
8K device.

TBP24S8 1 N — This digit de-
notes package size and number of
pins. In this instance, a 300-mil
wide, 18-pin package.

TBP24S81 N — This letter, or
letters, tells you the temperature
range and package type. N alone
indicates a plastic dual-in-line
package for operation between 0
and 70° C. J alone indicates a ce-
ramic dual-in-line package over the
same commercial range, while MJ
indicates a ceramic DIP for the mili-
tary temperature range of —55° C
to 125° C.

For a complete description, see
the Bipolar Microcomputer Compo-
nents Data Book, 2nd edition.



High-performance Schottky.
From Texas Instruments.

Family Portrait

From S00 to S482.
From the first device
to the very latest,
TI's Schottky TTL
Family set new per-
formance and design
standards by taking
on tasks well beyond
the capabilities of
54/74 TTL. And to-
day, it’s working
harder than ever.
Working in state-of-
the-art processors
and peripherals.
Working more reli-
ably, at lower cost, in
less space.

The family in-
cludes all basic MSI and LSI
functions, microprocessor bit-
slice support functions and
memories to cost-effectively and
compatibly evolve sophisticated
systems designs for the
smooth, orderly transition to
Advanced Schottky.

And, when you’re
ready for ‘AS’
‘AS’ will be ready for you. TIs
third generation TTL Family
features a typical 1.5 ns/gate de-
lay at 20 mW. You’ll find
increased complexities at all lev-
els. Double density MSI and
LSIin 300-mil wide, 24-pin DIPs
— even 20-pin gate solutions.
System designs with ‘S’ and ‘AS’
Families mean fewer packages
and less overall power, saving
you design time, board space

1981 Texas Instruments {ncorporated

Setting design standards since 1970, the industry’s first family
of Schottky TTL functions continues to be the workhorse in
wide-ranging applications for today’s state-of-the-art pro-
cessors and peripherals.

and production costs. Of course,

‘AS’ is compatible with 57/74,

54L.S/74L8S, 54ALS/T4ALS and

54S/748S series devices.

New bipolar
PROM developments
TI's popular PROM Family is
also expanding and the months
ahead will see new ways to boost
performance, cut power require-
ments and save memory board

space.

* Registered output PROMs —
will save space and increase
throughput. Ideal for pipeline
applications — upward com-
patible from standard 8K
PROMs so you can factor in
on-chip registers with
minimum redesign, fewer
packages.

* Power-down PROMs — operate

at 20% of active
power level when
disabled, with no
speed penalty.
Even lower low-
power PROMs —
new series on the
way — some with
power dissipation
of only 250 mW.
Greater densities/
smaller packages —
new by 8 organiza-
tions in 300-mil, 24-
pin packages will
save up to 50% in
board space.

All TI PROM Family

members share de-
sign enhancement features such
as titanium-tungsten fuse links
and lower current pnp inputs for
easy interfacing with MOS and
bipolar microprocessors. All TI
PROMs from 1K to 16K program
via a single specification, and
they're all Schottky-clamped for
the best possible speed/power
combination, again setting the
standards for programmability
and reliability.

The logical choice.

Add these 104 Schottky TTL
functions to the 247 LS functions
and you have the widest choice
in the industry. An unmatched
choice of compatible catalog
functions that offer o

effective TTL solu- ILZZC

tions to state-of-the-
art systems design.

TI Sales Offices

ALABAMA: Huntsville, 500 Wynn Drive, Suite 514, Huntsville,
AL 35805, (205) 837-7530.

ARIZONA: Phoenix, P.0. Box 35160, 8102 N. 23rd Ave., Suite
A. Phoenix, AZ 85069, (602) 249-1313.

CALIFORNIA: E) Segundo, 831 S. Douglas St., E! Sequndo, CA

90245, (213%9732 71; Ervine, 17620 Fitch, Ervine, CA 92714,

714) 545-5210; San Diego, 4333 View Rldge Ave., Suite B,

an Diego, CA 92123, (714) 278-9600; Sunnyvale. PO. Box

57,:132 8706 Palomar Ave.. Sunnyvale, CA 94086, (408)
-184

COLORADO: Denver, 9725 E. Hampden St., Suite 301, Denver,
CD 80231, (303) 695-2800

CONNECTICUT: Wallingford, 9 Barnes Industrial Park Rd.
Barnes Industrial Park, Wallingford, CT 06492, (203} 269-
0074

FLORIDA: Clearwater, 2280 U.S_ Hwy. 19 N, Suite 232, Clear-
water, FL 33515, (813) 796-1928; Ft. Lauderdale, 2765 N.W.
62nd, Suite A, Ft. Lauderdale, FL 33309, (305) 973-8502;
Winter Park, 1850 Lee Rd., Suite 115, Winter Park, FL 32789,
(305) 644-3535

GEORGIA: Atlanta, 3300 Northeast Expy., Suite 9, Atlanta, GA
30341, (404) 452-4601

ILLINOIS: Arlington Heights, 515 W Algonquin, Arlington
Heights, IL 60005, (312) 640-3000

INDIANA: Ft. Wayne, 2020 Inwood Or., Ft. Wayne, IN 46805,
(219) 424-5174; Indianagolis, 2343 S_Lynhurst, 3uite J-400.
Indianapolis, IN 46241, (317) 248-8555.

MARYLAND: Baltimore 1 Rutherford Pi., 7133 Rutherford Rd..
Baltimore, MD 21207, (301) 944-8600

MASSACHUSETTS: Waltham, 504 Totten Pond Rd., Waltham,
MA 02154, (617) 890-6671

MICHIGAN: Southfield, Central Park Plaza, 26211 Central Park
Blvd., Suite 215, Southfield, MI 48076, (313) 353-0830

MINNESOTA: Edina, 7625 Parklawn, Edina, MN 55435, (612)
830-1600

MISSOURI: Kansas cug 8080 Ward Pkwy., Kansas City, MD
64114, (816) 523-2500: St. Louis, 2368 Schuetz Rd.. St.
Louis. MD 63141, (314) 432-3333

NEW JERSEY: Clark, 292 Terminal Ave. West, Clark, NJ
07066, (201} 574-9800.

NEW MEXICO: Albuquerque, 5907 Alice N.E., Suite E, Albu-
querque, NM 87110, (5053 265-8491

NEW YORK: East Syracuse, 6700 DId Collamer Rd., East Syr-
acuse, NY 13057, (315) 463-9291; Endicott, 112 Nanticoke
Ave.. P.D. Box 618, Endicott, NY 13760, 8607 754-3900;
Melville, 1 Huntington Ouadrangle. Suite 3C10, P.O. Box 2936,
Melville, NY 11747 (516) 454-6600, Poughkeepsie, 201 South
Ave., Poughkeepsie, NY 12601, (914) 473-2900; Rochester,
1210 Jefferson Rd.. Rochester, NY 14623, (716) 461-1800.

NORTH CAROLINA: Charlotte, 8 Woodlawn Green, Woodlawn
Rd., Charlotte, NC 28210, (704) 527-0930.

OHI0: Beachwood, 23408 C Park Rd.. Beachwood,
OH 44122 (218) 464-6100, Dayton, Kln%sley Bidg.. 4124
Linden Ave.. Dayton, DH 45432, 513) 258

OKLAHOMA: Tulsa, 3105 E. Skelly Dr.. Suite 110, Tulsa, OK
74105, (918) 749-9548.

OREGON: Beaverton, 10700 S.W. Beaverton Hwy., Suite 565,
Beaverton, DR 97005, (503) 643-6759

PENNSYLVANIA: Ft, Washm%nn 575 Virginia Dr., Ft. Wash-
ington, PA 19034, (215) 643

TENNESSEE: Knoxville, 106 Cavetton Rd., Apt. 1F, Knoxville,
TN 37919, (615) 691-3380; Johnson (:ilg, P.D. Drawer 1255,
Erwin Hwy., Johnson City, TN 37601, (615) 282-2200.

TEXAS: Austin, 12501 Research Bldg., P.0. Box 2909, Austin,
TX 78723, (512) 250-7655; Dallas, P.0. Box 225214, Dallas.
TX 75265, (214) 995-6531; Houston, 9000 Southwest Frwy.,
Suite 400, Houston. TX 77036, (713) 778-6592

UTAH: Salt Lake City, 3672 West 2100 South, Salt Lake City UT
84120, (801) 973-6310

VIRGINIA: Arlington, Crystal quuare 4, 1745 Jefferson Davis
Hwy.. Suite 600, Arlington, VA 22202, (703) 553-2200; Mid-
Inthlan 13000 711 Sutters Mill Cr., Midiothian, VA 23113, (804)
744-1487; Richmond, 3930 Beulzh Rd., Richmond, VA 23234,
(804) 275-8148

WASHINGTON: Redmond, 2723 152nd Ave., N.E Bidg 6,
(206) 881-3080, Redmond, WA 98052.

CANADA: Ottawa, 436 McClaren St., Dttawa, Canada,
K2POM8, (613) 233 1177; Richmond Hill 280 Centre St. £

Richmond Hill L4C1B1, Dntano Canada, (416) 884-9181; SI
Laurent, Ville St. Laurent Quebec, 9480 Trans Canada Hwy
St. Laurent, Quebec, Canada H4S1R7, (514) 334-3635 i

TI1 Distributors

ALABAMA: Huntsville, Hall-Mark (205) 837-8700.

ARIZONA: Phoenix, Kierulff Electronics (602) 243-4101; R.V.
Weatherford (602) 272-7144; Tempe, Marshall Industries
(602) 968-6181

CALIFORNIA: Anaheim, R.V. Weatherford (714) 634 9600;
Canoga Park, Marshall industries (213) 999-5001
Chatsworth, JACD (213) 998-2200; Costa Mesa, TI Supply
(714) 979- 5391 El Monte, Marshall Industries (213) 686-
0141; El Seuundo Tl Suppl (213) 973-5150; Glendale, R.V.
Weatherford (213) 849-3451; Goleta, RPS (805) 964-6823;
Irvine, JACD (714) 540-5600; Marshalllnduslnes (714) 556-
6400: Los Angeles, Kierulff Eiectronics (213)725-0325; RPS
(213) 748-1271; Palo Alto, Kierulff Electronics {415) 968-
6292; Pomona, R.V. Weatherford (714) 623-1261; Sacra-
mento Tl Supply (916) 924-8521; San Oiego, Arrow Elec-
tronics (714) 565-4800; Kierulff Electronics (714)
278-2112; Marshall Industries (714) 578-9600; R.V
Weatherford (714) 278-7400; Santa Barbara, R.V. Weather-
ford (805) 465-8551; Santa Clara, United Components (408)
496-6900; Sunnyvale, Arrow Electronics (408) 745-6600;
Marshall Industries (408) 732-1100; Time Electronics (408)
734-9888; T| Supply (408)r 732-5555; United Components
(408)496-6900; Torrance, Time Electronics {213) 320-0880;
Tustin, Kierulff Electronics (714) 731-5711.

COLORADO: Oenver, Arrow Electronics (303) 758-2100,
Diplomat/Denver, (303) 740-8300; Kierulft Electronics (303}
371-6500; Englewood, R.V. Weatherford (303) 770-9762.

CONNECTICUT: Hamden, T1 Supply {203) 281-4669; Orange,
Milgray/Connecticut (203) 795-0714; Wallingford, Arrow
;gesclarg;écs (203) 265-7741; Marshall Industries (203)

FLORIDA: Clearwater, Diplomat/Southland (813) 443-4514;
Ft. Lauderdale, Arrow Electronics (305) 973-8502;
Diplomat/Ft. Lauderdale {305) 971-7160; Hall-Mark/Miami
(305) 971-9280; Orlando, Hall-Mark/Driando (305) 855-
4020; Palm Bay, Arrow Electronics (305) 725-1480;
Dipiomat/Florida (305) 725-4520; St. Petersburg, Kierulff
Electronics (813) 576-1966; WmIev Park, Milgray Elec-
tronics (305) 647-5747.

GEORGIA: Norcross, Arrow Electronics (404) 449-8252;
Marshall Industries (404} 923-5750.

ILLINOIS: Arlington Heights, Ti Supply (312) 640-2964; Ben-
sonville, Hall-Mark/Chicago (312) 860-3800; Elk Grove Vil-
lage, Kierulff Electronics ?312)640 0200; Chicago, Newark
Electronics (312) 638-4411; Schaumburg, Arrow Electronics
(312) 893-9420.

INDIANA: Ft. Wayne, Ft. Wayne Electronics (219) 423-3422;
Indianapolis, Graham Electronics (317) 634-8202; Arrow
Electronics (317) 243-9353; TI Supply (800) 325-1039.

IOWA: Cedar Rapids, Deeco (319) 365-7551

KANSAS: Lenexa, Component Specialties (913) 492-3555;
Shawnee Mlssuon Hall-Mark/Kansas City (913) 888-4747;
Wichita, LCOMP Inc. (316) 265-9507

MARYLANO: Baitimore, Arrow Etectronics (202) 737-1700,
(301) 247-5200; Hall-Mark/Baltimore (301} 796-9300; Co-
lumbia, Diplomat/Maryland (301) 995-1226; Rockville,
Milgray/Washington (301) 468-6400.

MASSACHUSETTS: Billerica, Kierulff Electronics (617) 667-
8331; Burlington, Marshall industries (617) 272-8200; Wai-
tham, TI Supply (617) 890-0510; Woburn, Arrow Electronics
(617) 933-8130; Time Electronics {617) 935-8080.

MICHIGAN: Ann Arbor, Arrow Electronics {313) 971-8220;
Oak Park, Newark Electronics (313) 967-0600; Farmmuton,
Diplomat (313) 477-3200; Grand Rapids, Newark Electronics
(616) 241-6681

MINNESOTA: Edina, Arrow Electronics (612) 830-1800;
Kieruif Electronics (612) 835-4388; Minneapolis, Diplomat
(612) 788-8601.

MISSOURI: Earth cnly Hall-Mark/St. Louis (314) 291-5350;
Kansas City, LCOMP Inc.-Kansas City (816) 221-2400; Tl
Supply (816) 753-4750; St, Louis, Arrow Electronics (314)
567-6888; LCOMP Inc.-St. Louis (314) 291-6200; TI Supply
(314) 569-2258.

NEW HAMPSHIRE: Manchester, Arrow Electronics (603)
668-6968.

NEW JERSEY: Camden, General Radio Supply (609) 964-
8560; Clark, TI Supply {(201) 382-6400; Clitton, Marshall In-
dustries (201) 340-1900; Fairfield, Kierulff Electronics (201)
575-6750; Marlton, Milgray/Delaware Valley (609) 424-
1300; Moorestown, Arrow Electronics (609) 235-1900;
Saddlebrook, Arrow Electronics (201) 797-5800; Totowa,
Diptomat/New Jersey (201) 785-1830

NEW MEXICO: Albuquerque, Arrow Electronics (505) 243-
4566, International Electronics (505) 262-2011; United
Components (505) 345-9981

NEW YORK: Endwell, Marshall Industries (607) 754-1570;
Freeport, Milgray Electronics (516) 546-5600, N.J. (800}
645-3986; Hay 7|a§|au e, Arrow Electronics (516) 231-1000;
JACD (516) 2 00 Liverpool, Arrow/Syracuse (315)
652-1000; Melville, D|plomat (516) 454-6400; New York,
Wilshire Electronics (212) 682-8707; Hochesler, Arrow/
Rochester (716) 275-0300; Rochester Radio Supply (716)

454-7800; Marshalt Indusmes (716) 235-7620; Syracuse,
Diplomat (315)652 00.

NORTH CAROLINA: Raleigh, Hall-Mark (919) 832-4465;
Winston-Salem, Arrow Electronics (919) 725-8711

OHIO: Centerville, Arrow Electronics (513) 435-5563; Cleve-
land, TI Sup%g (216) 464-6100; Cincinnati; Graham Electronics
(513) 732-1661; Columbus, Hall-Mark/Dhio (614) 846-1882;
Oayton, ESCD Electronics (513) 226-1133; Marshall Industries
(513) 236-8088; Highland Heights, Hallmark/Cleveland (216)
473-2907; Solon, Arrow Electronics {216) 248-3390

OKLAHOMA: Tulsa, Component Specialties (918) 664-2820;
Hall-Mark/Tulsa (918) 835-8458; TI Supply (918) 749-9543.

OREGON: Beaverton, Almac/Stroum Electronics (503) 641-
9070; Portland, Kierulff Electronics (503) 641-9150

PENNSYLVANIA: Huntington Vailey, Hall-Mark/Phitadelphia
(609) 424-0880; Pittsburgh, Arrow Electronics (412) 856-7000.

TEXAS: Austin, Component Specialties (512) 837-8922; Hall-
Mark/Austin (512} 837-2814; Harrison Equipment (512) 458-
3555; Oallas, Component Specialties (214} 357-6511; Hall-
Mark/Dallas (214) 341-1147; International Electronics, {214)
233-9323; Tl Supply (214) 238-6882; El Paso, tnternational
Electronics (915) 778-9761; Houston, Component Specialties
{713) 771-7237; Hall-Mark/Houston (713} 781-6100; Harrison
Equipment (713) 652-4700; T1 Supply (713) 776-6530.

UTAH: Salt Lake City, Diplomal/Allaland (801) 486-4134;
Kierutff Electronics (801) 973-691

WASHINGTON: Redmond, United Comgonents (206) 885 1985;
Seattle, Amac/Stroum Electronics (206) 763-2300, Kierulff
g;eg(v)grg;s (206) 575-4420; Tukwila, Arrow Electronics (206)

WISCONSIN: Oak Creek, Arrow Electronics (414) 764-6600;
Hall-Mark/Milwaukee (414) 761-3000; Waukesha, Kieruiff Etec-
tronics (414) 784-8160.

CANAOA: Calgary, Cam Gard Supply (403) 287-0520; Future
Electronics (403) 259-6408; Oownsview, CESCD Electronics
(416) 661-0220; Edmonton, Cam Gard Supply (403) 426-1805;
Halifax, Cam Gard Supply (902) 454-8581; Kamloops, Cam
Gard SuppIX‘(GM) 372-3338; Moncton, Cam Gard Supply (506)
855-2200; Montreal, CESCD Electronics (514) 735-5511; Future
Electronics (514) 731-7441; Ottawa, CESCD Electronics (613)
729-5118; Future Electronics (613) 820-8313; Quebec City,
CESCD Electronics {418) 687-4231; Heglna Cam Gard Supg
(306) 525-1317; Saskatoon, Cam Gard Supply (306) 652-6424
Toronto, Future Electronics (416) 663-5563; Vancouver, Cam
Gard Suppl (604) 291-1441; Future Eiectronics {604) 438
5545; Winnipeg, Cam Gard Supply (204)786-8481

TEXAS INSTRUMENTS

Printed in U.S.A

INCORPORATED
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TI has

functions available.
That's why you need
this handy wall chart
reference guide.

Setting design standards since 1970.
The industry’s broadest Schottky line. From Texas Instruments.
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Probing the news

lysis of tect gy a business developme

Quality, reliability top TI’s list

Company-wide program makes improvement part of manager’s rating

and includes comprehensive internal education and training

Reliability and quality are right up
there with motherhood and apple pie
in business circles, but the words no
longer are a mere slogan in the semi-
conductor market. Thanks in part to
pressure from Japanese suppliers,
quality and its concomitant, reliabil-
ity, have become competitive weap-
ons to be used in a company’s battle
for market share. Moreover, quality
is now viewed as a means of increas-
ing profit rather than as an overhead
expense.

All of the U.S. semiconductor
companies are responding to this
trend, and among those emphasizing
its importance is Texas Instruments
Inc. from its headquarters in Dallas.
In typical TI fashion, the company
has instituted a thoroughgoing, top-
to-bottom quality-reliability assur-
ance (QRA) program that involves its
end-equipment divisions as well as
the semiconductor groups. The goal:
a 0.1% rejection rate, which means
every device, rather than just sam-
ples, must be tested.

In previous years TI has made
strategic planning and productivity
improvement a part of everyone’s
lifeblood. Now it’s QRA. The fact
that president and chief operating
officer J. Fred Bucy last December
appointed senior vice president and
long-time troubleshooter C. Morris
Chang to head the company-wide
program indicates the seriousness of
TI’s intent. Chang’s mission: to make
QRA an integral part of the TI corpo-
rate structure.

“The first thing that we are stress-

Pointed remarks. C. Morris Chang, who
heads Ti's company-wide quality and reli-
ability program, is making the effort an inte-
gral part of the corporation’s structure.

by Gerald M. Walker, Managing Editor, News

ing is to identify and refine the quan-
titative measurements of quality and
reliability. I'm a deep believer that if
you cannot measure something
quantitatively, you can’t fix it, and
your ability to improve it is handi-
capped,” Chang says.

Late indicators. Some of these
measurements, such as the number
and kind of products returned from
customers, are in place. Chang labels
them lagging indicators because they
are after the fact. “Returned materi-
al is a key index for most semicon-
ductor companies,” he observes.
“But these are not very useful tools
in the day-to-day management of

reliability —in order to have useful
tools, you need to know what your
quality and reliability levels are
before you ship the product.”

As a result, TI is now stressing
measurement tools concurrent with
manufacturing as a means of pre-
dicting the customer’s perception of
quality and reliability. The next step,
at present in the experimental stage,
is to set up leading indicators—
tracking quality and reliability be-
fore the product is manufactured.

Finally, with a means of measure-
ment in hand, the company will set
specific short- and long-term goals in
QRA and develop programs to reach
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them. These steps fit into the exist-
ing planning procedures.

The most important change, how-
ever, has been to make quality and
reliability improvement a part of the
evaluation of managerial perform-
ance. By treating QRA in the same
way as the bottom line of a profit
and loss statement, TI has won the
attention of everyone in the compa-
ny. And top management is taking it
all seriously. For example, one aero-
space customer rated TI in sixth
place out of eight vendors, ‘“and
Chang became unglued,” in the
words of another TI executive.

Once top management sets such a
performance ideal (see illustration),
subordinates will respond. “It’s only
human for the line managers to pay
close attention to the essentials
they’ll be graded on,” the executive
continues. “Quality is an essential.
And so is management intervention
and pressure to achieve it. Without
such backing, [the program] is not
going to fly.”

The difference is that in the past
managers were rated on quality
intentions only. Since February,
when the QRA factor was added to
performance evaluation, it has been
the results that count.

Because of the company’s com-
plexity and variety of products, not
every segment of TI is at the same
level in the QRA program. The prod-
uct group credited with being first to

emphasize reliability heavily is the
bipolar and discrete semiconductors
group headed by vice president J. M.
Hubbard, who previously spent some
four years managing TI’s facilities in
Japan.

Sales tool. “Quality-reliability is a
major strategic challenge,” observes
Hubbard. “It’s not just developing
new products, it’s not just cost
reduction, it’s not just productivity —
it involves much more interaction
with customers. We need feedback
in the form of a customer’s report
card. We want to use reliability to
increase our market share.”

On the leading edge of the bipolar
group’s QRA effort are the product
teams that deal directly with cus-
tomers. These teams are responsible
for making sure that TI’s outgoing
inspection tests correlate with the
customer’s incoming inspection tests.
Running across the product opera-
tions to form an interactive matrix
are functional quality teams. They
represent product and process de-
sign, front-end processing, assembly
and packaging, test, customer ser-
vices, and quality culture, an inter-
nal educational team. When the
product teams identify a problem
common to a product sold to several
customers, they can work with the
functional teams to solve it. Mean-
while, the functional teams are push-
ing their sectors to pull up the reli-
ability of all the product lines.

For example, in the fourth quarter
of 1979, the bipolar group set out to
upgrade the front-end processing
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Results. Key in getting response to the program was putting it on a performance-review form.
Goals are set and weighted; quality is a percentage of overall performance.
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operation. The front-end team de-
vised a system of certifying and
qualifying production workers. To
become certified, a worker requires
three months of training leading to
proof of his or her competence.
However, those who make the grade
receive premium pay.

Palpable improvement. The result
has been a decline in turnover and
absenteeism in every quarter since
the program began. The team has
had measurable impact. Slices pro-
cessed per hour increased 19%; yield
was up 33%. In 1980 rework
declined 56% and defect density was
down 80%. The goal is to bring
rework down to zero by June 30 of
this year.

Some 75% of returns are not for
electrical faults but for clerical and
testing errors. As a result, order and
invoice forms have been changed to
help reduce typing errors. Inspection
of outgoing shipments has been
beefed up to make sure that the right
parts get into the right orders.
Because customers perceive on-time
delivery as a quality factor, TI has
also organized a customer service
quality team. Its job is to concen-
trate on order-handling paperwork
and warehouse and shipping proce-
dures. In addition, this team publish-
es a quarterly newsletter on quality
for customers.

The education and training of per-
sonnel is considered important
enough to have a team as well.
Called the quality culture team, it is
responsible for raising employees
awareness of quality and reliability.
This group drew up the quality per-
formance review form now used for
managers. Its efforts have even fil-
tered into the college recruiting pro-
gram, so that brochures aimed at
college graduates include informa-
tion about the QRA program.

Direct payoff. Does the company-
wide program pay off? In terms of
meeting the goals of increased mar-
ket share of and increased profit
generated by fundamental cost re-
ductions, the answer is yes. Thus, a
recent increase in business from
three large customers has been
directly attributed to quality and
reliability improvement.

As one product line manager
remarked, “We’re dropping mother-
hood and substituting profits.” [
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Now a monolithic 9-bit 40 nsec
A/D converter. Just $585.

TRW presents the state of the art.

Now, there's a monolithic 9-bit
40 nsec A/D converter for only $585 in
hundreds. TRW technology gives you
the edge: Up to 10-1 power reduction over
other video-speed A/D converters, and
more than 2/3 size reduction; conversion
up to 25 megasamples per second,;
highest reliability and stability; wide
temperature range performance.

Using the TDC1019J is simplicity
itself. A convert signal strobes 511
comparators, encodes all their binary
outputs into a 9-bit word, and stores
the word in ari output laich. Unlike other
types, our converter needs no sample-
and-hold circuit It works as a flash
converter, and deesn’'t depend on tedious
successive-approximation techniques.
(And it's ECL compatible.)

Our new A/D converter is also
available on its own stanidard 100 mm x
160 mm evaluation board (TDC1019EC).
It's fully assembled and tested, equipped
with a universal £4-pin edge connector.
Using —5.2Vand + 15V power supplies,

TRW keeps you ahead in video speed data conversion.

Toci1019)

A
the board accepts and digitizes a 1-volt
peax-to-peak signal from a 75-ohm
source.. .at up to 25 megasamples
per second.

Price for converter and evaluation
board is $885. In hundreds, just $685.
(Converter only, $785. In hundreds,
$585. If you order only the converter,
we'll enclose the pertinent data sheet/
app'icaton notes to help you evaluate it
on your own.) Prices are U.S. prices only.

Any way you order, you can order

with confidence and the knowledge that
TRW has more experience than any other
company in the design and production

of high speed monolithic A/D and D/A
products. (Remember our 8-bit converter?
It was revolutionary then. It's now the
industry standard.)

Give yourself and your company the
TRW edge. Order the no-competition
TDC1019J. On the board or by itself.

Now in stock at Arrow Electronics and
Hamilton/Avnet.

For immediate information, call
714.578-5990, or send in coupon,
or just attach your business card to
this ad and mail it to us.

- T T T T T T T T T T T T T T A
|  TRWLSIProducts PO.Box 2472, La Jolia, CA 92038 o
: Please send data sheets on the TDC1019EC and TDC1019J 9-bit A/D converter. :
: Name Company :

. |
I Div.iDept Mail Code |
| _ ) I
|  Address |
| |
| Ciy i State Zip |
b e J

TRW/ s propucTs

An Electronic Components Division of TRW Inc.

Circle 97 on reader service card



High Performance
Versatility.

Our Model 110 strip chart recorder combines

durability only Gould can deliver with:

* Plug-in amplifiers that cover a wide range of
fixed and muiti-span voltages and temperatures.

* 99.9% linearity. 10 chart speeds. and sealed
follow-up elements.

® Easy-to-read, clear, crisp, dry blue traces of
unmatched quality, with no smudges, smears,
skips or puddies.

For brochure, call toll-free 800-331-1000. In

Oklahoma, cali collect 918-664-8300. Gould

Inc., Instruments Division, 3631 Perkins Ave.,

Cleveiand, OH 44114.

Circle 63 on reader service card

The Portable
Performers.

The Gould 220 2-channel and the Gould 260
6-channel recorders offer accuracy. depend-
ability, economy and portability

These lightweight, rugged recorders offer ex-
ceptional performance with a frequency
response of 100 Hz and non-linearity of less
than 0.5%. Both feature eight push button chart
speeds from 1 mm/minute to 125 mm/second.
Measurements range from 1 mV per division to
500 V fuli scale over 12 selected ranges.

Write Gould Inc., Instruments Division, 3631
Perkins Avenue, Cleveland, Ohio 44114,

For fast literature service call: 800-331-1000.

Circle 98 on reader service card

The Instant Replay
Family.

The Gould DS0O4000 series digital oscilloscope:
e Stores for instant replay what happened
before, during, and after an event as long as
the unit has power.

Can expand a stored waveform for closer
study and automatically output to strip or X-Y
recorder or digital peripheral.

Can compare a reference signal versus a
variable. ’

Functions as a conventional scope, waveform
recorder, transient recorder.

Write Gould Inc., Instruments Division, 3631

Perkins Avenue, Cleveland, Ohio 44114. For

3 fast tite_rature service call: 800733131900.;

Circle 68 on reader service card

Fast Response
Digital Accuracy.

The Gould ES 1000 analog electrostatic
recorder combines high speed, flexibility and
digital accuracy, for new highs in performance.
e A 250 mm (10") high-resolution fixed linear
array that records up to 16 analog input
channels separately or overlapping.

* Permanent, high contrast record on low cost
paper.

* Simultaneous printing of grids and alphanumeric
annotation for accurate and complete records

¢ High transient response up to 40 us.

For full information, write Gould Inc., Instruments
Division, 3631 Perkins Avenue, Cleveland,

Ohio 44114. Or call toll-free 800-331-1000.

Circle 71 on reader service card
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Electronics abroad

Composants shows an anxious mood

]

With only 5% growth for semiconductors typical of the trend,

officials at big Paris components exhibition search for good signs

For the European electronics com-
munity, the Salon International des
Composants Electroniques in Paris is
a sort of annual spring festival. Year
in and year out, a particular bon-
homie pervades the acres of hard-
ware exhibits at the Porte de Ver-
sailles as the world’s components
suppliers strengthen their contacts
with European equipment makers
and search out new business, often
over a drink in the lounges behind
the showcases and showboards.

This year, during the April 6-11
run of the show, the usual joie de
vivre may well be tinged with Angst,
for hard times have come to Western
Europe. Overall, economic activity
in the region will diminish during
1981, so much so that even the high-
flying electronics industries will lose
altitude. “We can function only
when the market is expanding by
15% to 20% a year,” explains Guy
Dumas, who heads the Semiconduc-
tor division of
Thomson-CSF, the
leading French
electronics equip-

by the European editors of Electronics

Semiconductor Group of Motorola
Inc., “the market will go up 5% at
best, with all the growth coming
from integrated circuits and optoel-
ectronics.” These projections, Saban
points out, are based on European
currencies. Converted into newly
strong dollars, he goes on, the mar-
ket figures become even worse.

But they are not as dismal as those
for capacitors, a mainstay in passive
components. *“Incoming orders and
backlogs are way down,” reports
Philippe Rietzler, who keeps close
tabs on capacitor markets as market
research manager for Sprague Eu-
rope, a subsidiary of Sprague Elec-
tric Co. “We anticipate a weak first
half,” he says, “and still cannot say
when the order drop-off will bottom
out.” Rietzler now surmises that the

Doorway to spring. Composants show in
Paris provides opportunity for European
electronics executives to compare notes.

ment company.
That kind of ex-
pansion is abso-
lutely out of the
question this year
for the $12.3 bil-
lion components
markets in West-
ern Europe. Semi-
conductors as
much as anything
else set the pace.
And, says Dedy
Saban, vice presi-
dent and director
of marketing in
Europe for the
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turning point, earlier seen as likely
for this spring, will not come before
summer and is perhaps farther off
than that. Sales for 1981, then, could
well end up lower than 1980’s.

Some sellers. All is not uniformly
bleak, of course. Displays of all sorts
are selling well and so is input hard-
ware like keyboards. Connector
makers, too, should hold their own
and then some. And purveyors of
printed circuits will do well.

At the other extreme, the most
furrowed brows at the Paris show
almost surely will be those of prod-
uct-line managers for MOS memo-
ries. ““MOS memory is going to hell”
is how Frank F.E. Owen put it.
Owen, the European telecommuni-
cations strategy manager for Texas
Instruments SA, maintains the book-
to-bill ratio has dropped to well
below 1 for everybody in this facet of
the semiconductor business. “Up to
now,” he explains, “the problem has
been overcapacity.
Now the recession
will come into
play for MO0S.”
MOS memory
markets thus have
to get worse be-
fore they can get
better. With 16-k
random-access
memories current-
ly selling for less
than $2 and Japa-
nese producers
driving relentless-
ly for market
share, who could
think otherwise?

How much
longer compo-
nents markets will

99
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continue to dawdle is a question that
will be asked repeatedly in business
conversations on the stands of the
1,600-0odd exhibitors at the show.
Jean Michel Beaujean, who handles
studies in electronics-related indus-
tries for the Bureau d’Informations
et de Prévisions Economiques (BIPE),
a quasi-official French econometric
agency, does not see any chance of a
rebound until after the summer
vacation lull, for example. Michael
Bews, European components mar-

keting manager for National Semi-

conductor Corp., sees no pickup in
the integrated circuits business until
September or October. One of Bews’
counterparts in the UK sees much
the same timing. “There is going to
be a low intake well into the third
quarter,” predicts Ray Rees, product
marketing manager, northern Eu-
rope, for Fairchild Camera &
Instrument (UK) Ltd.

France favored. Cartographers
will have no trouble deciding on how
to tint their current maps of Western
European components markets. The
least somber hue goes to France and
the most somber to Great Britain,
with the shades for West Germany,
[taly; and Scandinavia somewhere in
between.

Among the big four of Europe,
France alone has a chance of edging
its economy upward this year, per-
haps by 1%. But uncertainties
abound, among them the outcome of
the presidential election in May,
making consumers queasy. So enter-
tainment electronics markets figure
to be flat, with color TV set sales
hovering around 1.4 million. Compo-
nents suppliers, then, will have to
look elsewhere for growth.

They should find it at producers of
military gear, telecommunications
gear, and computers. Thomson-CSF,
for example, has heavy order back-
logs for its warfare hardware and for
telephone exchanges, with exports
figuring heavily in both sectors. ClI-
Honeywell Bull, the major “native”
mainframe maker, reports it went
into the year with a record backlog.
With the lift from the professional-
equipment builders, components
markets overall should be good for a
9% rise, with semiconductors up
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Pigeon’s-eye view. The vast Porte de Versailles, site each year of the Composants show, will
house some 1,800 exhibitors’ booths on April 6-11. This is a view of the floor last year.

about 11%. These are well below the
1980 growth rates.

Germans off. West Germany, still
the heavyweight economy in West-
ern Europe, has gone into a down-
swing that will shrink its output of
goods and services by something like
1%—maybe even more. The elec-
tronics industries, luckily, should
stay on the plus side, although the
same heavy pressure on prices will
offset any rise in the number of parts
semiconductors makers sell. It will
be a zero growth year for semicon-
ductor sales, estimates Riidiger Kar-
natzke, marketing manager for con-
tinental Europe for the ITT Semicon-
ductors Group.

In the UK, it will be another year
of ebb tide. The country’s hard-
pressed economy shrunk 2% in 1980
and is set for a like decline in 1981.
That means another 12 months of
minimal real growth for components
suppliers.

- The pattern is much the same as
on the Continent. British consumers
showed surprising resilience last year
despite high inflation and high
unemployment; as a result, color TV
sales actually edged up 2% instead of
sliding slightly downward as ex-
pected. And, as across the Channel,
the telecommunications and defense
sectors have so far not felt the chill.
“Our main-exchange order book is
50% up on last year,” says Desmond
Pitcher, managing director of Ple-
ssey Telecommunications Ltd. For
the company’s private digital ex-
changes, shipments are up 24%.

David Benda, a market analyst for
Mullard Ltd., projects an overall
growth of 7% for UK components
markets this year, roughly half the

rate for 1980. Component destock-
ing by equipment makers, he reports,
has just about come to an end. This
should bring a bulge during the sec-
ond or third quarters, followed by
continued decline.

The worst might even be over for
instrument makers, one of the worst-
hit sectors in the current British
recession. “Our orders have bot-
tomed out and started to came up
again,” says Colin Gaskell, manag-
ing director of Marconi Instruments
Ltd. But, he adds, “I'll be a lot hap-
pier when I see the figures for April.
Last year, at about that time, the
figures went over a precipice.”

Sunny Italy. The Italian economy
sometimes seems to operate under its
own set of laws, prospering when it
seems impossible (to outsiders, any-
way) for it to do so. But the coun-
try’s component makers have no mir-
acles to sustain them just now.

Predictions with hard numbers are
difficult to come by, but a forecast
that 1981 will be-down from 1980
woudd provoke little protest. “De-
mand will not be equal to last year’s
because the level inherited from the
final months of 1980 was so low,”
remarks Roberto Taranto, general
manager of Reseau, a Milan auto-
mation and market-study organiza-
tion.

Luigi Lang, outgoing secretary for
the components group of the trade
association ANIE (for Associazione
Nazionale Elettrotecniche ed Elet-
troniche), has much the same view.
He reports that among the semicon-
ductor suppliers there is widespread
feeling that the current crisis could
end during the first half with a grad-
ual increase after that. O
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“We stock 150 different analog I/0 boards and guarantee
delivery in five days.We're turning this business upside down.’

Fred Molinari, President

By our competitors’ standards, we run a
pretty unorthodox operation.
We stock all the analog I/0 our cus-
tomers need, and we deliver it quickly.
Some of our boards are unique. Many
are technically better than their “equivalents”
and less expensive to boot.
In fact, we offer the widest selection 4
of high accuracy, high resolution DAS boards
in the business.
We stock more Multibus™ compatible
DAS than Intel or National. Even some
advanced models with on-board intelligence.
More LSI-11 and PDP-11 DAS than DEC.
And our prices are lower.
We can deliver dual height boards for
LSI-11 and quad-size boards with features no
one else has. Like DMA,
125KHz throughput to memory,
isolated low level, 64
channel analog input capability and DEC compatibility.
. What’s more, we have an extensive software library to tie it all
together. A new catalog to make ordering easier. And free diagnostics
and user manuals.
The performance of our PDP-11 Unibus™ analog boards is also un-
equalled, thanks to isolated low-level, DMA 1/0, 64 channel analog
input capability, DEC compatibility, and 8 channel analog outputs.
Whether your application is laboratory or industrial, we offer
you the means to upgrade your system quickly.
Unlike our “competitors, we'll never leave you hanging.
Data Translation, 100 Locke Drive, Marlboro, Mass.
01752, (617) 481-3700, Telex 948474. In Europe: Data Trans-
lation Ltd., Rockwell House, 430 Bath Road, Slough,
Berkshire/England SL16BB (06286) 3412. Telex: 849862.

[SU Y

We stock the industry’s widest selection of microcomputer analog
170 systems for DEC LSI-11 and PDP-11, Intel Multibus, Mostek/
Prolog STD Bus, Zilog, and Computer Automatlon

DATA TRANSLATION

SALES OFFICES: AZ 602-994-5400; CA 213-681-5631, 415-965-9394; CO 303-371-2422; FL 305-748-9292, 813-725-2201; GA 404-455-7222; L 312-960-4054; IN 317-788-429€;

MA 617-481-3700; MD 301-636-1151; Mi 313-437-0816; MN 612-441-6190; NC 919-723'8102: NJ 609-428-6060; NM 505-292-1212, 505-524-9693; NY 516-488-2100, 607-7.22-3265;

OH 513-253-6175, 216-659-3138; OK 405-528-6071; OR 503-297-2581; PA 412-327-8979; TX 512-451-5174, 214-661-0300, 713-780-2511, 512-342-3031, 7.3-988-942]; L T 801-466-6522;
WA 206-455-5846; CANADA 416-625-1907

MULTIBUS is a trademark of Intel Corp. UNIBUS, PDP-11, and LSI-11 are trademarks of Digital Equipment Corp.

See us at Booth 2638 2HARZENECTROTEIL, April 7-9. Circle 101 on reader service card
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Software

Relational data bases do it more easily

IBM is latest to join the dozen or more companies offering

the simpler and more flexible management system

by Pamela Hamilton, New York bureau manager, and Tom Manuel, Computers & Peripherals Editor

Relational data-base management
systems are much in vogue, and the
recent announcement of the Struc-
tured Query Language/Data System
(SQL/DS) by International Business
Machines Corp. will undoubtedly
enhance their popularity. But IBM is
far from the first to offer such a
relational or relational-like system: a
dozen or more companies offer data-
base management systems for use
with mainframe computers and
aimed at the nonprofessional user.
Among them are Applied Data
Research Inc., Control Data Corp.,
Infodata Systems Inc., International
Data Base Systems Inc., and Tan-
dem Computers Inc. Most have
offered relational products for sever-
al years, and all agree that the rela-
tional data-base model features a
flexibility and ease of use unavaila-
ble with a network or hierarchical

data-base management structure.

Data-base management systems
are software that organizes and
accesses large groups of interrelated
files. Their value is that they provide
application programs and informa-
tion independent of the data struc-
ture—the user need not know the
data’s location. The new relational
data-base management systems, un-
like the older hierarchical and net-
work versions, are homogeneous.
They locate data on the basis of its
relationship with other groups, sets,
or files; to retrieve data is easy and
to expand it is simple—just add new
data and relationships. The older
systems, on the other hand, store
data in rigid, structured groups; to
make changes requires changing the
structure of all the files.

Base unchanged. For example,
suppose the task is to create within

the data base represented by the two
tables printed with this story yet a
third table: companies offering a
data-base management system for
1BM computers for less than $50,000.
With the relational model the
desired information is simply ex-
tracted from the existing tables: the
data base remains unchanged. In a
network model, if there were no
pointers to the file labeled *“CPUs
supported,” the data base would
have to be restructured and reloaded
with the pointers added.

The relational model is inherently
flexible because of the independence
of the data structure from the keys
used to retrieve the information.
There are no embedded pointers or
positioners in the data files them-
selves. The ways the data is used —
the relationships, represented by
two-dimensional tables—can be re-

RELATIONAL DATA-BASE MANAGEMENT SYSTEM FEATURES

f P icti :

';‘3;2:’3 c°$§%’é¥t§d Us Query language Report generator Datas:;’(:‘;?‘navy Price
DMS-170 cDC Query/Update Query/Report Writer partial from $630/month
Datacom/DB 1BM Dataquery Datacom/Datareporter data dictionary $47,000 to $57,000
DPL DEC DPL fanguage yes data base directory $22,800 to $38,000
DRS/XBS IBM, Univac, via command language DRS Report Writer 11 integrated data $22,000 to $60,000

L DEC, CDC 7_7<Vidict|onary
Encompass Tandem Enform query language Enform Report Writer Encompass data $31,500 license plus
| (nonprocedural}) {nonprocedural) dictionary $8,500/processor
1DM 500 any Intelligent Database no integrated data $50,000, including
il 77Languiage - dictionary o back-end processor
Inquire 1BM user language user language Edict data dictionary $70,000 to $150,000
R 2 -
Model 204 | 1BM user language user language Model 204 data dictionary $90,000 to $150,000
Ramis (1 1BM user nonprocedural via nonprocedural yes $22,000 to $43,000
= language language
Seed 1BM, CDC, Harvest query language Reap report writer integrated on schema $9,500 to $25,000
DEC, HP
SQL/DS 1BM structured query language interactive report catalog in system tables $300/month
with interactive query writer
System 1022 j DEC yes yes no $17.,000 to $24,000
Sources: Datapro Research Corp. and ELECTARONICS
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defined without having to change the
data structure each time, unlike the
branching trees found in network or
hierarchical models of the kind
defined by the Codasyl standard.
Applications software is therefore
easy to develop and modify, and the
upkeep of the data base is a cinch,
“What you really want to do is to
make it so that the end user doesn’t
have to navigate through the data,”
notes Harry Kaplowitz, executive
vice president for Infodata Systems
in Falls Church, Va.

Two points are key for Kenneth A.
Parker, vice president and director of
marketing for Applied Data Re-
search, Princeton, N. J. The first is
that users will be familiar with the
data they are manipulating, but not
so familiar with the software tools
with which they do the manipula-
tion. The second is that data in an
unstructured format becomes more
usable over time. His company has
used an inverted-file-access tech-
nique for rapid access and retrieval
of data with its Datacom/DB sys-
tems.

Implementations of relational
data-base management systems can
sometimes require large amounts of
computer resources. For the most
part, they tend to be big programs
working on large amounts of infor-
mation. Often, more main memory
needs to be added to a system to
support such a system.

Big bases. “The problems come
with large data bases,” Parker notes.
“The computer has to be very smart
and have a lot of memory, and there
has to be a lot of computer cycles if
the user has a large data base. Or
else the software has got to put it
together; the software has to be opti-
mized,” he says.

Companies handle these efficiency
tradeoffs in different ways. ADR has
an optional data-compression fea-
ture to minimize disk storage
requirements and a partial data-base
feature to ensure minimum use of
resources. The facility allows only
that portion of the data base current-
ly being accessed by the user pro-
gram to be mounted; the remainder
of the data base can be dismounted
when not in use.

For Infodata Systems, the solution
is a little different, according to
Kaplowitz. “In a pure relational sys-
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Company and location

RELATIONAL DATA-BASE MANAGEMENT SYSTEMS

Name of system

Britton-Lee inc., Los Gatos, Calif.

Software House, Cambridge, Mass.

Applied Data Research inc., Princeton, N.J.
ARAP Advanced Data Management division, Kingston, N.J.

Computer Corp. of America, Cambridge, Mass.
Control Data Corp., Minneapolis, Minn.

i| Infodata Systems Inc., Falls Church, Va.

[ 1BM Corp. Data Processing division, White Plains, N.Y.
International Data Base Systems Inc., Philadelphia, Pa.
Mathematica Products Group Inc., Princeton, N.J.
National Information Systems Inc., Cupertino, Calif.
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tem you deal with flat files [files
with no structure or index]. That
single level of repetition is easily
understood by the user,” he observes.
“But the system doesn’t have to car-
ry out that redundant data. You can
have a common structure very easily
within the bounds of what is called
relational, by exploding those flat
files.” Thus the fields used in Infoda-
ta Systems’ Inquire data-base man-
agement system may be single-val-
ued or multiple-valued, depending
on whether the data under its control
is repeating.

According to Ken Strappini, prod-
uct manager for software at Tandem
in Cupertino, Calif., with his compa-
ny's Encompass system all the disks
have two volumes and the data is
duplicated for reliability. This dupli-
cation has the added effect of con-
tributing to the retrieval efficiency
because the data can be read from
the volume where the read head hap-
pens to be closest to the data element
wanted.

Herbert A. Edelstein, vice presi-
dent for International Data Base
Systems, Philadelphia, believes that
any costs associated with a relational
data base may well be offset by the
increased job productivity that
should be gained.

The market for data-base man-
agement systems is expected to
increase 600% between 1980 and
1985 and reach $4.1 billion by 1989,
according to a study by Strategic
Inc., San Jose, Calif. However, the
research firm has some caveats
about relational systems.

“If suppliers solve the efficiency
problems with relational data-base

management systems, relational sys-
tems will begin to take off, because
almost everyone agrees that they are
flexible and easy to use,” notes
Edward Cherlin, senior analyst. “In
large computer systems with very
large data bases,” the company’s
study predicts, “the relational model
will not go very far before 1985—
relational data-base management
systems will begin to have an impact
by the end of the decade.”

Smaller is better. However, Cher-
lin notes that for small or moderate
quantities of data on smaller com-
puter systems the efficiency of rela-
tional data-base systems is not so
critical because the very long sorting
times that occur for very large files
are not nearly as significant a prob-
lem with smaller files. The research
firm believes that the relational
model will do much better in the
next few years in small minicomput-
er systems.

In the last three years, the growth
of the small-business computer mar-
ket has created a climate for quite a
few relational data-base manage-
ment systems for small computers.
Such companies as Condor Comput-
er Corp. in Ann Arbor, Mich., with a
package for Z80-based systems; and
Relational Data Base Systems Inc.
of Sunnyvale, Calif., offering one for
Unix-based systems, are setting up
shop. Also emerging as vendors of
relational data-base management
systems for small computers are RLG
Corp. of Woodland Hills, Calif.;
RDA Inc. of Beltsville, Md.; Rela-
tional Software Inc. of Menlo Park,
Calif.; and Rhodnius Inc. of Scar-
borough, Ont., Canada. O
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Production equipment

Projection aligners stepping out

Promise of pushing geometries down to 1 um area

makes up for cost and extended shakedown period

Projection stepping aligners—also
called direct-step-on-wafer ma-
chines, or wafer steppers—are at last
moving onto integrated-circuit pro-
duction lines in a big way. Their
promise of exposing geometries as
small as 2 micrometers and less on
the wafer, users agree, compensates
for the difficult period of adjustment
these machines require before they
finally hit their stride.

Assimilating any new technology
can be a delicate process, but semi-
conductor makers bringing in projec-
tion steppers face risks and difficul-
ties perhaps unprecedented. Most of
the machines are unproven and diffi-
cult to evaluate and compare; deliv-
ery times stretch out to a year and a
half in some cases, and even the ini-
tial investment must be enormous
since stepper systems cost an average
of $500,000. By mid-1980, steppers
accounted for the lion’s share of a
typical semiconductor house’s capi-
tal equipment expenditures—
23.5% —according to a report by
Electronic Trend Publications in Cu-
pertino, Calif.

“Getting in at the front end of this
technology means sharing the risks
and the burden of development with
the stepper manufacturers,” ob-
serves Lynn E. Londry, project lead-
er for advanced development at NCR
Corp.’s Microelectronics division in
Miamisburg, Ohio. “But if you wait
until all the bugs are ironed out,
you’ll end up eating your competi-
tors’ dust.”

The specter of competition, ex-
pected to keep stepper sales booming
despitc the current slow economy
and tight money [Electronics, Feb.
24, p.108], is not the only factor
driving the market for these systems.
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by Linda Lowe, Boston bureau

“In 1980, wafer areas with geome-
tries finer than 3 um accounted for
7% of all silicon processed world-
wide,” says Robert K. Meister,
senior staff consultant at Mackin-
tosh Consultants Inc. in San Jose,
Calif. “By 1985, however, that per-
centage will be 50% and the industry
feeling is that only steppers can han-
dleit.”

Even at top capacity, manufactur-
ers will meet only about 75% of the
demand, Meister predicts. “It will be
a real sellers’ market,” he says, and
he sees worldwide shipments of step-
pers rising from $75 million in 1980
to a staggering $929 million in
1985—an average annual com-
pounded growth rate of 65%.

Setting down. Projection steppers
aim to take over where current opti-
cal lithography techniques leave

Head start. GCA Corp.'s Mann 4800 DSW wafer stepper is the only model that is operating

off —in the 2-to-3-um range of chip
geometries—and to push ultimate
resolution down to the l-um range
[Electronics, April 12, 1979, p. 107].
Typically, they work by shining
ultraviolet light through a blown-up
portion of an IC pattern, called a
reticle, and projecting that image
down through a reduction lens onto
the surface of a photoresist-covered
wafer. Only a small portion of the
wafer, consisting of one die or group
of dice, is exposed; then the table
bearing the wafer steps mechanically
to a new site for another exposure.
Image projection ratios can be 10:1,
5:1,or1:1.

Steppers represent the most com-
plex equipment the processing engi-
neer has ever encountered, incorpo-
rating sophisticated optics, lasers,
Sensors, microprocessors, computers,

on a significant number of production lines. But other makers are rushing into the market.
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No other pC directly drives an
8-digit LCD plus 8 additional symbols
without any interface!
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SAAG6000 - This unique
CMOS microcomputer
has internal ROM and
PLASs (programmable
logic arrays) for adaption
to each specific use.

With its internal
timebase, it is especially
suitable for applications
that incorporate clock or
timer functions:
battery-operated universal
DMM, telephone subset
with comfort features,
environment protection
equipment, photo and
film equipment, multi-
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meter, CB transceiver,
medical equipment, trip
computer, mobile phone,
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entertainment electronics:
video recorder, cassette
recorder, tuner, etc .. . .,
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SAA6000

No other 4-bit microcomputer

with lower current consumption!
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Supply voltage 3V
Standby
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Operative
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ROM capacity 2.2 K Byte
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Multiplex outputs 2or3
Super-flat package
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Up to 64 keys input

For each specific
application the program
development Ist carried
out by the user or
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ITT Semiconductors.
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internal ROM and PLAs
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during manufacturing
for each specific applica-
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If you are developing a
high-volume application
calling out for these
special features, please
immediately contact
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Tel. (617) 688-1881
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Changeover time
‘“‘can now be listed

in terms of seconds
versus the minutes
and occasionally
hours we experienced
before.”’

Jack Wright, Senior Project
Engineer, Micro Switch, Division
of Honeywell.
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Probing the news

and control electronics and soft-
ware—all critically interdependent
in a single system. This, and the
users’ inexperience with the step-
pers—only GCA Corp.’s Mann 4800
DSW currently operates on produc-
tion lines in any significant num-
bers—make this equipment an un-
known quantity.

Users shopping for good resolu-
tion, tight alignment and overlay
accuracies, high throughput, reli-
ability, ease of operation and main-
tenance, and a host of other per-
formance factors cannot go by speci-
fication sheets or an afternoon’s
demonstration by the vendor. “It
takes many months of working with
these systems to understand and
characterize them,” says Eugene D.
Feit, senior scientist at the advanced
technology department of Harris
Corp.’s Semiconductor division.

Big stake. So the user’s investment
is both early and risky. Feit says his
Melbourne, Fla., firm will spend $2
million to $2.5 million on hardware
alone this year—just for evaluation
and comparison. Beyond the invest-
ment in dollars and evaluation time,
“we have to count on tying up hun-
dreds or thousands of hours of work
by technical people as well,” adds
Willard Kauffman, vice president of
components production at Intel
Corp. in Santa Clara, Calif. Intel
also is looking at several different
steppers, Kauffman says. Industry
speculation is that one of these sys-
tems is Censor Corp.’s much her-
alded—and soon to be delivered —
SRA-100, though Kauffman would
neither confirm nor deny those
reports.

He does agree there is little indus-
try experience on which to base eval-
uations. GCA’s 4800 DSW is one of
the systems Intel already has looked
at, and Kauffman says the machine’s
performance has him satisfied that it
can meet the specifications claimed
by the Beford, Mass., vendor. “GCA
got a head start and has the field
experience; the key issue for the
by the Bedford, Mass., firm. “GCA
live up to their billing as they go into
production.”

These newer systems include the
TRE700SLR and TRES800SLR

from TRE Semiconductor Equipment
Corp. (formerly Electromask) in
Woodland Hills, Calif.; the model
8010 and model 807 systems from
Optimetrix Corp. in Mountain View,
Calif.; the model 900 from Signetics
Corp’s Ultratech division in Santa
Clara, Calif.; and two steppers from
Canon USA Inc. in Costa Mesa,
Calif., which are Americanized ver-
sions of Canon’s Japanese models
MPA-500FA and FPA-112FA
[Electronics, Jan. 27, p.172]. An-
nouncements are anticipated from
Nikon and Philips this year.

With many variables and critical
dimensions affecting a stepper’s per-
formance, users rank vendor support
and assistance high on their list of
needs. “Close cooperation with the
vendor at every stage is indispensi-
ble,” says Intel’s Kauffman. “We're
taking big risks right up front here,”
agrees another user. “The vendor
has to be willing to be there with us,
helping to make the risks pay off.”

Some users may find the lure of
the tried and true irresistible. Mos-
tek Corp., for instance, is throwing
its lot in with GCA’s Mann 4800
DSW. The Carrollton, Texas, firm
has over a dozen systems installed
“and lots more on the way,” says
James S. Piker, Mostek’s fine-imag-
ing group manager. One industry
source estimates Mostek’s invest-
ment in GCA’s systems will top $20
million.

Willing teacher. “We went with
TRE Semiconductor Equipment
Corp. Because we found it the most
open of all the vendors,” says NCR’s
Londry. “The company was willing
to educate us on every aspect of its
machines and work closely with us
while we solved the problems and got
into production.”

Whether users continue to play
the field and evaluate all comers for
a year or so, or settle down with a
single supplier, “there’s no getting
around the uncertainty and risk
involved,” concludes Feit at Harris
Semiconductor. “The technology’s
moving too fast, and in just a couple
of years we’ll have to be looking at
electron-beam lithography and X-
ray systems and in a few more years
perhaps even ion-beam printing. It’s
become a real crapshoot, and the
game will continue for a long while
to come.” O

Electronics /March 24, 1981



Fluke 6070A and 6071A synthesized
signal generators. The new generation.

For two decades Fluke has Most-wanted features internal or external, simultaneous or
produced RF equipment including a through innovative design. separate — give these new synthesizers
full line of signal sources, counter/ Both instruments feature a large the flexibility for wide- ranging
timers, and RF voltmeters — output dynamic range — the 6070A applications.
quality products that users have covers frequencies from 200 kHz to 520 All the brains of
specified with confidence. MHz; the 6071A range extends to 1040 16-bit microprocessor control.

We’re now introducing the new MHz — and also deliver a high degree An integral 16 - bit microprocessor
generation of sophisticated of spectral purity. Fluke engineers have makes these new generators incredibly
instruments in the Fluke RF family: developed a number of unique synthesis  easy to operate. Convenience features
the 6070A and 6071A, two general techniques resulting in noise include simplified keyboard data entry,
purpose synthesized signal generators performance that equals or exceeds that  digital frequency sweep, digital spin knob
that offer unmatched price/ of the best cavity-tuned generators you tuning for pinpoint frequency control, a
performance value in the market. can buy. Versatile AM, FM and 0M — learn mode memory, self - diagnostics and

error code flagging plus other special
functions only advanced digital

technology can provide.
; : Full programmability
With 20 years experience in RE AUp=sdudi Ly S LS L3 for automated test systems.
instrumentation, we've used B The 6070A and 6071A are
advanced technology and engineering ; equipped with an IEEE-488 bus
excellence to produce the 6070A . interface as a standard feature for

and 607IA. B g B systems applications and all

: ! : necessary front panel functions are
remotely programmable. Complete
status information can be supplied
back to an instrument controller
such as the Fluke 1720A.Both“teach”
and “learn” modes are provided.

A full line of RF accessories is
available to extend the capabilities
of the 6070A and 6071A, making
them excellent tools for
the designer, bench
user or laboratory
technician.

For more informa-
tion on the 6070A/6071A
and other RF instru-
ments from Fluke, call
toll free 800-426-0361,
use the coupon below or
contact your nearest
Fluke sales office.
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Automotive

Auto slump drags IC prices down

At the same time, added competition and cost pressures force
semiconductor makers to look for more efficient processing

For semiconductor manufacturers
secking to sell to automobile makers,
last month’s annual exposition in
Detroit of the Society of Automotive
Engineers revealed two rapidly
emerging trends.

First, increased competition
among the integrated-circuit houses
in the auto market, coupled with
sagging car sales, has forced prices
down. “It’s a fierce environment out
there,” says Myles H. Kitchen, Intel
Corp.’s automotive marketing man-
ager. “Prices are down significant-
ly—in some cases by 50%.” For
example, an 8048 single-chip micro-
computer costs $9 to $10 in 100,000-
piece lots for the 1980 model year.
For the 1982 year, the price for the
partis $4 to $5.

Second, the increase in competi-
tion—Intel, Nippon Electric Co.,

by Gil Bassak, Industrial /Consumer Editor

and Signetics Corp. were first-time
exhibitors at Detroit—and the added
price consciousness of the auto firms
have shifted the emphasis from
development of new products to
improved manufacturing methods
designed to bring down the prices of
the old ones. “Investment costs in
developing new products are stagger-
ing,” says Kitchen. “The biggest job
now is to improve efficiency and pro-
ductivity.” At the same time, tailor-
ing products to new requirements
takes on added importance.

Thus, Intel announced at the show
that it would turn out a new high-
temperature, high-reliability “auto-
motive grade” version of its MCS-48
single-chip microcomputer family
(able to operate at —40° to +100°C,
compared with a maximum of
+85°C). The improved parts will be

e —

High hopes. The Gossamer Albatross, the man-powered craft that flew the English Channel,
hanging above the SAE show's exhibits, could symbolize auto makers' hopes for a sales lift.
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made by the Santa Clara, Calif.,
company’s automotive operation,
which is expanding into new facili-
ties in Phoenix.

Nippon Electric, which is “just
beginning to get involved with U. S.
auto manufacturers,” according to
Ian Ebel, national sales administra-
tor for its U. S. microcomputer sub-
sidiary in Wellesley, Mass., concurs
with Intel. “With the volume going
up and prices coming down, the
semiconductor industry is trying to
push products that will have a very
long run.”

The result, says Intel’s Kitchen, is
that “products are becoming com-
modity parts, and though the semi-
conductor companies that intend to
remain in the business are still mov-
ing ahead [with new designs], this is
slowing down.” In fact, Ebel adds,
“if NEC had been working with the
auto makers from the start, we'd
probably be cutting back. But since
we are just entering the market, we
still have room for growth.”

Building pressure. Though Japan’s
Toshiba Corp. and Hitachi Ltd.
were not exhibiting at Detroit, their
presence, as well as that of the Japa-
nese in general, was felt. “Some of
our major competitors are the Japa-
nese, and I don’t expect things to
change,” says Kitchen.

There was no lack of willingness
on the part of the IC makers to reaf-
firm the promise of electronics to the
auto industry to help supply cleaner
and more efficient engines, greater
convenience, and eye appeal. One
old hand in the business, National
Semiconductor Corp. of Santa Cla-
ra, demonstrated a prototype multi-
plexed wiring scheme; NEC’s contri-
bution was an electronic dashboard

Electronics /March 24, 1981



Fluke Simplifies System Control

Fluke Obsoletes Cassette Memories
in Instrument Controllers

Building efficient systems the demands of programming and speed, versatility and reliability
to control instrumentation places operating today’s systems. than calculator-type controllers.
heavy demands on systems builders.  Two better choices for Floppy beats the cassette in
There is a multitude of IEEE'48§ Instrument Controller Memory more ways than speed
and RS-232 instrumentation avail- Fluke has made cassette tape With the floppy, youdon't have
able. A{’d instrumentation control  memories obsolete for instrumen- to rewind tapes or copy files to add
has typically been left to calculator-  ¢4i0n systems. A standard floppy  or remove data. Because all data is
type controllers. Unfortunately, the sk and our own unique E-Disk™ stored in random access files, you
cassette tape memories usedinthese  (Electronic Disk) memory give the  shorten the data search time from
controllers are slow. Too slow for 1720A Instrument Controller more seconds to milliseconds. And with

our File Utility Programs and
IEEE BASIC, data manipulation
is both fast and easy.
E-Disk™—The Ultimate

in Reliability

While cassettes can wear
out or break, the E-Disk has no
moving parts. It combines the
best qualities of a floppy disk
and advanced semiconductor
technology.

For faster programming and
versatile memory operations,
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our virtual arrays and program
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for more information.
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Probing the news

panel that showed multicolor read-
outs in both liquid-crystal and vacu-
um fluorescent technologies. How-
ever, its latest model, not yet for
sale, is a dot-matrix readout with a
highly flexible format for displaying
symbols, letters, and numbers.

Other companies also aimed at the
dashboard: Hewlett-Packard with a

high-brightness light-emitting diode
and Zenith Radio Corp. with a cath-
ode-ray-tube display [Electronics,
March 10, p. 42].

National also displayed a range of
components and systems covering
audio noise reduction, speech synthe-
sis, fluid-level detection, and solid-
state dc-operated control for audio
volume, tone, and balance that elimi-
nates the need for mechanical poten-
tiometers.
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Although it has not managed to
penetrate the engine-controls area
with its microcomputers, National
sells a line of analog and digital
parts, such as voltage references,
operational amplifiers, and analog-
to-digital converters, that are used in
conjunction with the engine comput-
ers. The company has aimed its pro-
cessors at feature and convenience
applications —for example, it recent-
ly announced an a-m stereo decoder
chip. “Feature electronics is what
will get people turned on to buy a
car,” says Mark G. Grant, market-
ing manager for automotive systems.

Dynamic display. In line with that
philosophy, National displayed an
IC-based noise-reduction system that
appears to take a step past Dolby.
The system behaves like a dynami-
cally variable low-pass audio filter,
screening out high-frequency noise,
or hiss, when there is little or no
signal at the upper part of the audio
spectrum. When higher-frequency
signals do appear, the filter opens,
up to 30 kilohertz if necessary, to
pass the signal.

Dubbed dynamic noise reduction,
or DNR, by National, the approach
itself is new to consumer equipment,
where up to now it has been deemed
too expensive to employ. With a new
chip-level variable transconductance
amplifier, however, National has
brought the technique to the auto-
mobile makers.

One manufacturer, General Mo-
tors’ Delco Electronics division in
Kokomo, Ind., which makes radios,
is going to use DNR in its higher-
priced units. As James P. Karlow, a
Delco service development engineer,
puts it, “Prior systems to reduce
noise acted on impulses and bursts of
noise, but the National chip adds
white-noise reduction.”

Reduction of white noise can be
accomplished by other methods,
such as Dolby encoding. But such
approaches require the program ma-
terial to be processed beforehand,
during recording. Since that is not
usually done for broadcast material,
the DNR system has the advantage of
working with a-m and fm radios, as
well as with taped material. Karlow
comments, “It’s got a lot to be said
for it. We get rid of both radio and
tape noise. In a lot of ways it's better
than Dolby.” O
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At Resistor Research, when we
speak of a given tolerance, we
don't mean our resistors will
“typically comply”...they all do.
Look at a Resistor Research
“Tolerance Array Board” (used
for creating matched sets) and
see for yourself...the narrow dis-
tribution of values is virtually
rectangular.

The production batch illustrated, for

a leading A/D converter manufacturer,
contained 125 RCK 02A resistors with a
nominal value of 4,000 ohms and a
tolerance of +£0.01% (+ 100 PPM).
Notice that 117 of the resistors produced
are within the range of -0.001% to
+0.003%. .. with the other 8 pieces within

-0.002% to +0.005%. The same type of
distribution curve would be achieved if
we were matching Temperature Coeffi-
cients, even to £0.5 PPM/°C.

Resistor Research RCK Series resis-
tors and RE Series networks contain a
proprietary nickel/chromium foil with a
Temperature Coefficient of +1 PPM/°C
(0°C to 60°C) and stability better than 25
PPM per year for values from 1() to
600K(). The nickel/chromium foil is
bonded to a ceramic substrate etched
with proprietary techniques and trimmed
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Precision
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to precise value before encapsulation.
Our worldwide patented* dry etching
process delivers high vields for resistor
tolerances to 0.001%. And our resistors’
planar construction permits a nse time of
less than 1 nanosecond with negligible
noise. Total performance exceeds
MIL-R-55182/9.

Resistor Research metal foil resis-
tors and networks have been proven by
hundreds of thousands of units in opera-
tion throughout the world... supported
by exhaustive lab tests under severe
environments.

But the best part is that you don't
have to wait. Resistor Research can
usually respond to your prototype
requests in days and your production
volume in a few weeks. So contact us
today to fill your precision resistor needs
or attend one of our Metal Foil Resistor
Technology seminars to learn what our
resistors can do for you.

‘U S patent numbers 4053977 and 4075452
ESISTOR
=SeARCH

CORPORATION
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Reston, Virginia 22090
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Is it

the human voice...

The human speech process...
an amazingly complex system
has just been reduced to a
single chip...the Orafor...
speech synthesis approached
from an entirely new
perspective by the people
who know what they're
talking about...

General Instrument.

Speech data
compression
without giving up
low cost.

Although several technologies
of speech data compression
exist, each has its own inher-
ent drawbacks. In fact, data
compression is, in its simplest
form, a trade-off of speech
guality versus ROM capacity.
To gain on one end, you sac-
rifice on the other. General
Instrument's engineers, were,
on the other hand, successful
in utilizing Linear Predictive
Coding (LPC) for data com-
pression with minimal ROM
support. That only left the
question of speech quality. To
obtain truly natural speech, a
12 pole cascade filter is used
to implement a mathematical
model of the human vocal
tract so that Aunt Mary sounds
exactly like Aunt Mary and not
like Uncle Walter.

Until Orator was born, speech
synthesis devices fell short of

male, female or child,
with natural inflection,
tonality and essence...and
maintaining /ow cost.

fproduct can speak

s

for itself.

Virtually every product that re-
quires activation can speak...
any product that uses bells,
lights or buzzers to indicate
operation, or more importantly,
failure of operation,
\}\\a‘”/shou/d speak. The

\ .
~ Orator can communicate

" instructions on a level no

written message can compare
to...the Orator can be the voice
of authority...warning or help at
the touch of a button and ata
cost that's considerate of today's
competitive market place.




oris it the Orator?

Three Design
Options

Orator...the off-the-shelf
module that talks by itself...
a complete voice synthesis
system that you plug into a
power supply and speaker to
have it speak.

The VSM2032...you can have
it talking almost as fast as you
can read this ad.

Orator SP-0250...for the
designer who knows what he
wants to say. A single chip
speech synthesizer you
program yourself and interface
with any standard micro-
computer and external ROM.

The low-cost, high volume chip
that lets you change its mind.

Orator SP-0256
Speech Processor...

the talking microcomputer
that you need only to inter-
face with inexpensive
support components.
It's all in one chip...
a 12 pole

cascade filter,

16K ROM, a micro-
controller and digital
to analog converter.

STROgs

GENERAL
INSTRUMENT

More than the
spoken word

General Instrument’s world-
wide speech labs are available
to meet the challenge of your
specific speech synthesis pro-
ject. Already, vocabularies in
German and Japanese are
being used with Orator tech-
nology, and as far as we're
concerned, with Orator...you
will have the last word. For
more information, a free dem-
onstration, or applications
assistance call 516-733-3107, or
write Microelectronics Division,
General Instrument Corporation,
600 West John Street,
Hicksville, New York 11802.

We help you
compete.®
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THE FIRSTMAIOR
EVOLUTION

OF THECOMPUTER
INADECADE. ‘

— 2

“Major evolution” is the only way to
describe the remarkable series of innova-
tions in Convergent™ systems.

And it has some important implications
for the computer OEM.

A megabyte mini on a desktop.
Convergent's “distributed intelligence”
architecture replaces the conventional
central processor with a powerful 16-bit
processor at each workstation.

So workstations share peripherals
and data, but not processing
power. The resultis unprece-
dented responsiveness, with
the ability to support complex
and diverse applications

operating on the same data base,
simultaneously.

The ultimate OEM building blocks.

Convergent hardware and software are
totally modular, with multipie upgrade
paths. A stan<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>