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SPECIAL REPORT: DEVELOPMENT SYSTEMS LINK LAB, FACTORY AND FIELD/134
Communications interfaces spearhead IBM office-automation drive /95
Two chips turn telephone into data terminal/ 124
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Why Assemble, Mount and
Calibrate a Pot and Dial...

Whenyoucan B
S'mply insert a Anobpo .
potentiometer intoyour pa

m assembly, no calibration. . . saves you

e and money with no hassle. Knobpot

potentiometers are integrally designed 10-tum
wirewound pot/dial components that are
preassembled and prephased at the factory.
Atiractive, ed and accurate, they're to
install, require less front panel space than rcf'st,mi :
‘alone, and are available with either digital or clc ce
readouts. A recent product upgrade provides improved
reliability, positive lens retention and smoother rotational
torque. Four different models to fit your front panel needs:

5

& ]
~

-

tal Readout Clockiace Readout

.35?' 3650 3600 3640
Diameter Y 1%" 3y -
Standard Resistance
Ran?e (Ohms) 100-100K 100-500K 100-100K 100-500K
Resistance Tolerance  +5% +3% 5% +3%
Repeatability
(Voltage Ratio) 0.1% +0.05% 0.1% +0.05%
Power Rating

1.5w 2.5w 1.5w 2.5w
Rotational Life
(Revolutions) 50,000 100,000 100,000 100,000
Mounting Style Snap-in Recessed Cup  Bushing Bushing

Savetime. . .savemoney. . .save space. Specify Knobpot potentiometers
- built only by Boums. They’re in stock now at your local Boums distributor

and available for immediate installation. Call your local Boums representative
or distributor for more information and for your new 52 page PP-1 Precision
Potentiometer catalog.

PRECISIONS DMISION, BOURNS, INC., 1200 Columbia Avenue, Riverside, CA 92507.
Ph: 714 7815122 TWX: 910 332-1252.

European Headquarters: Bourns AG, Zugerstrasse 74 6340 Baar, Switzerland. Ph: 042 33 33 33. Telex: 78722.

O o (’ The last word in resistive compo ents
' 5] |

For Immediate Application—Circle 120 For Future Application—Circle 220
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draw high quality graphics

even when the bottom line is price.

Graphics gives you the best way to analyze and communi-
cate data. But cost has been keeping it out of the picture for
many OEM systems. That’s whg Hewlett-Packard is offer-
ing the new Model 7225A Graphics Plotter.

The price: $1913 (domestic USA price with 17602A gen-
cral purpose personality” module), in quantities of five.
With further OEM discounts from there.

Plug-in “personality modules” customize the plotter for you.

HP’s versatile 7225A converts the output of processor
based systems into high quality charts and graphs in any
sizcup to8% x 11”(A4d). A wide selection o?plug-in "per-
sonality modules” lets you adapt the plotter to suit your
needs. Different modules determine interface hardware,
language, and capabilities such as internal character sets,
axis generation, labeling and scaling.

Simple linear stepping motors eliminate many moving
parts to assure reliability. Visually smooth, high resolution
ink lines of any length and angle are generated, requiring
only end point data.

And you give your customers the confidence of Hewlett-
Packard’s worldwide service network.

So if you want high quality graphics but you draw the line
at price, look into tﬁe Mode{7225A Graphics Plotter. For a
detailed 24-page OEM brochure, contact Greg Diehl at
Hewlett-Packard 16399 West Bernardo Drive, San Diego,
CA92127;(714)487-4100. 11901

(

HEWLETT
PACKARD

Circle 1 on reader service card
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Let Mini-Circuits’

RF TRANSFORMERS

Do Your Matching!

{Actual size)

Model TMO (Metal case)
(500" L = .230" w = .255" h)

Models T, TH (Plastic case) |
{0300” sq = 0230" high)

(Actual size) i

|

CENTER-TAPPED DC ISOLATED o g I

DC ISOLATED PRIMARY
8 SECONDARY

.E g.

6 &
Model Imped  Freq. Price
No ratio  (MHz} (10-49)
111 1 15400 $295
TMO1-1 l 15400 $495
oTl-IH 1 8300 $495
11.5-1 15 1300 $395
TM01.5-1 1S 1300 $675
12.5-6 25 01100 $395
TM02.56 25 01100 $645 |
14-6 4 02200 $395 [
TM04-6 4 02200 $645
19-1 9 .15200 $345
™09l 9 15200 $645 |
o19-1H 9 290 3545
T16-1 16 3120 $395 |
T™M016-1 16 3120 $645
oT16-1H 16 785 3595 |

PRIMARY & SECONDARY o ® Up to 100mA OC without saturation |
Model Imped. Freq Price
No. ratio  (MHz) (10-49) UNBALANCED PRIMARY @) E.
[ T 05200 $39% & SECONDARY g
TMOL-1T 1 .05:200 $645 A
12-17 2 07200 $425 =
™M02-1T 2 07200 $675 Model Imped. Freq  Price
2.5-61 25 01100 8425 No ratio  (MHz) (10-49)
TM02.5-61 25 01100 $675 21 7 025600 5345 |
1311 3 0525 3395 TMO2-1 2025600 3595
TM03-1T 3 05250 3645 [ 131 3 5800 3425
41 4 2350 $295 | TM03-l 3 5800 3695
TMO4-1 4 2350 $495 | 142 2 2600 $335
®T14-1H 4 8350 $495 TMO4-2 4 2600 $595
1517 5 3300 $425 18-1 8 .15-250 $345
TMOS-1T 5 3300 $675 ™O8-1 3 15250 $595
T13-17 13 3120 $425 T14-1 14 2150 $425
TMOI3-1T 13 3120 $675 | TMol4-1 14 2150 675

FOR ADDITIONAL INFORMATION. COMPLETE
PERFORMANCE CURVES, REFER 70 1979-80 MICROWAVES' PRODUCT
DATA DIRECTORY pgs. 161 to 368 or 1979 EEM 2770 to 2974

SPECIFICATIONS. AND

10kHz —800 MHz
$9 95

..from

It’s easy to transform
impedance and reduce VSWR.

Chose from 40 models, 12.6 to 800
ohms, 10 kHz to 800 MHz, ultra- low
distortion (H models) balanced, unbalanced
and center-tapped immediate
delivery . . . at prices that can’t be
matched, starting at $ 2. 96

World's largest manufacturer of Double-Balanced Mixers

[ Mini-Circuits

MINI-CIRCUITS LABORATORY
A Dwision of Screntific Components Corp

2625 East 14th Street Bklyn, New York 11235 (212) 769-0200

Domestic and International Telex 125460 International Telex 620156

2 Circle 2 on reader service card
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The International Magazine of Electronic Technology

119 Technical Articles

73

SOLID STATE

Vol. 83, No. 15 « July 3, 1980

CAD pits semicustom chips against standard slices, 119

COMMUNICATIONS

Making a data terminal out of the Touch-Tone telephone, 124

SPECIAL REPORT

Development system nets: the last link In automated manufacturing, 134

MICROCOMPUTERS

N-MOS hurls 4-bit family into 8-bit orbit, 145

COMPONENTS

Isolator stretches the bandwidth of two-transformer design, 151

DESIGNER'S CASEBOOK: 130
ENGINEER'S NOTEBOOK: 162

Electronics Review

SOLID STATE: IC generates phoneme-based speech, 43

Laser annealing expands polysilicon's horizons, 44

Polysilicon crunch moves further off, 44

PACKAGING: Space-saving chip-carriers stepping into
production role, 45

COMPONENTS: Power MOS FET design elongates p
region for faster switching, 46

Switching power supply shrinks by using MOS FETs, 46

BUSINESS SYSTEMS: Joint computer design fights
obsolescence, 48

SOLID STATE: Toshiba starts IC productionin U. S., 50

PRODUCTION: Process tweak speeds additive plating of
printed-circuit boards, 50

INFORMATION PROCESSING: Standards group plays
Ethernet down, 52

SOFTWARE: Pascal popularizer turns to DOD's Ada, 54

COMMUNICATIONS: Bell installs a long-wavelength
fiber-optic system, 59

CONSUMER: Zenith designs teletext hardware, 59

Electronics International

JAPAN: Magnetic field breeds Skylab-like
semiconductors, 83

CANADA: Signal processor to pick up SOSs via satellite
system, 84

WEST GERMANY: Optical-character-recognition scanner
applies for supermarket job, 86

Lamp aids analysis of still purer alloys, 88

ITALY: Microcomputer net is ultimate thermostat, 88
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95 Probing the News

WORD PROCESSING: IBM ups the ante for its
competitors, 95

CONSUMER: Hand-held computers brighten a generally
gloomy show, 99

DATA COMMUNICATIONS: Can software do the
data-encryption job? 102

CAREERS: R&D unites companies, colleges, 104

GOVERNMENT: Federal policies stall IC startups, 108

175 New Products

IN THE SPOTLIGHT: 16-K RAM accesses in 70 ns, 175
SOFTWARE: Concurrent Pascal reaches chip level, 183
INSTRUMENTS: Active filter has dc to audio uses, 194
POWER SUPPLIES: Dc-dc units fit in 24-pin DIPs, 206
COMPUTERS: Mainframe vies with IBM 4300, 210
DATA ACQUISITION: 8-bit converter has 16 pins, 214
INDUSTRIAL: Tape system aids minicomputers, 218
MATERIALS: 222
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Highlights, 4
Publisher’s letter, 6
Readers' comments, 8
News update, 12

Washington newsletter, 65
International newsletter, 73
Engineer’s newsletter, 166
Products newsletter, 225

People, 14
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In my opinion, 26 Reprints available, 208
Meetings, 32 Employment opportunities, 226
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Highlights

Cover: CAD puts a tast finish on semicustom C-MOS logic, 119

Coming rapidly into favor for applications requiring more than 1,000 or so
copies of a digital circuit are large-scale master-slice chips that can be
customized in three months or less by computer-aided design of the final
metalization layer. Master slices are made with several technologies, but at
present complementary MOS offers a compelling combination of speed,
packing density, and low power consumption.

Cover illustration is by Art Director Fred Sklenar.

Intelligent terminal in briefcase arrives amid consumer unease, 99

The hand-held stand-alone central processor with keyboard, liquid-crystal
display, and 500 bytes of user memory mates with a modem, memory
modules, tape drive, and printer—and it all fits in one briefcase, a complete
intelligent terminal aimed at traveling businessmen. At the generally down-
beat Chicago consumer electronics show, personal computer makers say they
feel no threat from the intriguing Japanese entry.

Chip set detects and decodes data from remote telephone, 124

A dual-tone multiple-frequency receiver on two ICs makes it possible for a
microcomputer system to receive data or control commands from a Touch-
Tone telephone anywhere. The chips will first be used in phone systems, but
may control processors in the home or office of the future.

Nets will link management, design, production, testing, and field, 134

Networks designed for microprocessor development systems are beginning to
spread throughout the increasingly automated process of manufacturing
electronic products, according to this forward-looking special report. Access
to shared central files, including design specifications and tools for manage-
ment, simulation, and testing, should help a company get a bug-free product
to market faster and then help support it once in service.

15-kHz bandwidth comes to stable and linear isolation method, 151

Of the most widely used methods of electrically isolating analog signals,
amplifier designs using two transformers are noted for their low drift and
high linearity, but have taken a back seat in terms of bandwidth. Now a
wideband two-transformer isolator makes this technique useful in motor-
control, medical, and other applications.

. . . and in the next issue

A special report on data converters . . . packaging integrated circuits to
prevent static-discharge damage . . . a special version of a one-chip micro-
computer solves tough test problems . . . three-chip partitioning of mini-
computer-emulating processor allows microstore expansion.
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Hotline to your PDP-11

Able deals a powerful data-communications hand

We’ve moved DM AX/16( e
] -LINE EPLACEME

well into data (16:-LINE DH11 R e

q INSTALLS IN:<half DH11 space. DATA RATES:

communica- Al standard baud ratex plus 19.2K baud and one

user programmable rate (16 baud rates). PROCES-

ti()nS and SING ADVANTAGES: Word transfers (in lieu of
l f i 4 h ;)\lr MA) cut processing overhead hy hglf‘. OPER-
alreacy avera ATING MODES: Full or half duplex with full me

] ' : ia DM 16 option. CAPACITY: Up t0
ﬁSt fll” Of i":)ﬁ':‘ll‘x:::r:l(;?k‘%:?\gle l’I)P-(I)Il :::)'?busluads per 16-lines
cards that sell

for less than
the competi-
tion but do a
lot more. They
all will save
you space,
power, bus
loading and
money while
giving better
performance,
reliability,
flexibility, and
convenience. Take a look at the
facts, then decide for yourself.

QUADRASYNC/B "
(4-LINE DLII REPLACEMENT EIA)

INSTALLS IN: 1 SPC slot, 4 lines at 1 bus load.
DATA RATES: 7 sclectable rates for any of the 4
lines (150-9600). ELECTRICAL: P,!A rl‘lan(lard
RS232C (Modem control not supported). ¥ ECTOR

ADDRESS SELECTION: \ector and adfiress val-
ues 1o be set on boundaries of 00« to 40s. 16 continu
ous word address for Vector or Address.

ADRASYNC/C
m.n&:lljn.n REPLACEMENT CL)

INSTALLS IN: 1 SPC glot.4 lines at 1 bus load.
DATA RATES: 7 selectable rates furany of the
lines (150-0600). ELECTRICAL: 20MA current
Joop (Send : Receivel. VECTOR ADDRESS
SELECTION: Vector and address values to be
set on boundaries of 00« to 40x. 16 continuous
word address for Vector or Address.

by use

5 DEC DDAep f}‘,','\,‘, BRI Commuyioy

I/‘

(-LINE DI ILE R
INSTALLS N, E REPLACEMENT

DATA ] 1 SPC glop
i (,_:f:,:‘,g(‘,!"‘,s.. 7 selecry P‘))le :ar
2820 with oy FLECTRICAT: B r: tun
Couith mudn- T ICAL Standard g,
e .-\dt(l)y':;- 16 continugyy noCrd 0(:‘ ADDRESS
Rt WS —slarting Values s:leg{e:“
S o

o V?UADRACA
. ANE DN REPLACE
..V.STALIS IN: 1 g1 .
PERFORMANG. 51
with { tubus fo,, odi ;
.{mul Signals frop, A(‘lnk o Hardr L S E

T Teteivers ., @
)] .

Along with our
powerful com-
munication
package and
world-wide prod-
uct support we
have a complete
selection of cache
buffer memories,

on any

MENT

h

1A REeTS: 6-0utput signare Dandled by Ejq jro; Fastbus memonies,
TION: 4y dFven, VECTOR 58 transmitted guin 3 3
¢ Al o CTOR ADDR ving DMA interfaces,

of peney) it che addresy and ve “ln,‘

PDP-11 bus repeat-
B.16.24 or 3.1 D V/ 16 ers and LSI Q-bus
“PLACEMENT, adaptors. Write for
Providin details. YOU’“ find
out whyv our
customers consider
us the leader among
manufacturers of
~ IPDP enhancements.
Able Computer. 1751 Langley
Avenue. Irvine, California 92714.

(714) 979-7030).
1 79-7( Able’

. 14 byvie nro.
Ch BRI tions sy,
AI:'\"ANI‘A(:E: User r::\\( S iNG
,(:;r:;l:mnhinnlmns of 4 or 8 |
i N:‘)”l'ﬁ,lll::'&.‘ on with mud,::;s
pertormae,. ".:.‘:)‘r'r;:fuhh -

-ete, QP

contro)
all Dy

TWX 910-595-1729.
: the computer
,, experts

PDP LSL UNIBUS, FASTBUS are registered
trademarks of Digital Equipment Corporation

Circle 5 on reader service card




Now...
theonly
RF power
amplifier you
may ever need.

The new ENI 550L
delivers 50W, 1.5-400 MHz.

This single unit is so incredibly
versatile it can replace several
you may be using now. And you
may never need another. It’s an
extremely broadband high
power, solid state, Class A linear
amplifier. It's rated at 50W/ from
1.5-400 MHz. But it can provide
100 Watts from 1.5-220 MHz.
All you need with the 550L is
any standard signal or sweep
generator and you've got the
ultimate in linear power for such
applications as RFI/EMI testing,
NMR, RF Transmission,
ultrasonics and more.

And, like all ENI power ampli-
fiers, the 550L features uncon-
ditional stability, instantaneous
failsafe provisions, and absolute
protection from overloads
and transients.

The 550L represents the pinnacle
in RF power versatility. There’s
nothing like it commercially avail-
able anywhere! And it may be
the only RF power amplifier
you ever need.

For more information, a demon-
stration, or a full line catalog,
please contact us at ENI, 3000
\Winton Road South, Rochester,
NY14623. Call 716/473-6900, or
telex 97-8283 ENI ROC.
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Publisher’s letter

For Joseph Kroeger, a period

between jobs back in 1974 may
turn out to have been highly impor-
tant to his future work. It was then
that he participated in the develop-
ment of a gate array as a favor for a
friend who was the president of
International Microcircuits Inc. in
Santa Clara, Calif.

That array turned out to be IMI's
first master-slice device. Kroeger
thereafter went to work for Ad-
vanced Micro Devices and had noth-
ing to do with master-slice technolo-
gy until this year, when he moved to
International Microcircuits as appli-
cations manager. In the cover article
starting on page 119, Kroeger and
Orhan Tozun, design engineering
manager for IMI, describe the trade-
offs involved in applying these semi-
custom integrated circuits.

What changes have taken place
since Kroeger first became involved
with master-slice technology? “The
differences are like night and day,”
he states.

First, all layouts are done by com-
puter instead of by hand. Second,
the number of products and their
applications is much broader now.
Third, the technology has advanced
in density and performance. And
fourth, market acceptance has in-
creased dramatically.

Market acceptance, however, is a
two-edged sword, Kroeger has
learned. Besides suppliers like IMI
that specialize in master-slice prod-
ucts, the large semiconductor houses
have entered the market. And mas-
ter-slice users have added a new fac-
tor with in-house production.

“It’s not clear yet which one of
these sources will dominate,” he
observes. “What is clear is that mas-
ter-slice devices are a new choice in
tools to solve problems.”

Key to its success is that users can
select a process technology, be it
n-channel MOS, complementary-
MOS, or integrated injection logic,
that is best for a specific application.
“Another factor that has helped
master-slice acceptance,” Kroeger
quips, “is that IBM has blessed it.”

here has been considerable discus-
sion of the office of the future.

And there has been a good deal of
conjecture about the factory of the
future. But what of the engineer’s
bench of the future?

The answer to this question
appears in the special report on
microprocessor development systems
(p. 134). “Out of the present single
and multi-user systems have evolved
supernetworks involving as many as
64 or more users of a development
system,” comments instruments edi-
tor Dick Comerford. “These net-
works are going to change the nature
of the way engineers will work.”

Dick draws a picture that includes
today’s independent, or stand-alone,
emulators, various networking
schemes, and low-cost development
systems. They point to a future in
which the designer is freed of mun-
dane paperwork, similar to what the
office of the future promises.

I used to think of this concept as
blue sky, but it really is going to
happen; the elements are already in
place,” he observes. It’s going to
happen simply because the software
and hardware problems involved are
too huge to attack in any other way,
Dick adds.

Along the way there will be
changes in the industry. For one, the
issue of dedicated versus universal
development systems should fade.
Users armed with support software
will be able to transform so-called
dedicated systems to handle a vari-
ety of microprocessors. In addition,
instrument companies will have
available truly universal systems
that are software-configurable.

Another change, already apparent,
will be the homogenization of com-
panies. Semiconductor companies
will look not only like computer
companies, but also like instrument
producers. Instrument firms will
resemble computer companies. And
computer companies will look like
instrument firms and semiconductor
producers.
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smart
power

for ATE!

PROGRAMMABLE POWER FOR YOUR AUTOMATIC TEST EQUIPMENT

KEPCO series

power supplies

= programmable from IEEE-488 bus with Kepco
digital interfaces

= automatic crossover voltage and current stabilization
= 0.001% stabilization (load effect)

= 0.0005% stabilization (source effect)

= programmable over-voltage crowbar with flag

= fast programming capability

®= five groups, 50 Watts to 1000 Watts

250 WATT MODEL
50 & 100 WATT MODELS

N
KE P C D ® For complete specifications, write Dept. COF-14

KEPCO, INC. + 131-38 SANFORD AVENUE - FLUSHING, N.Y. 11352 U.SA. - (212) 461-7000 + TWX #710-582-2631 - Cable: KEPCOPOWER NEWYORK
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I |PCM

330 | CCEN . . .
:}?a:% ws | (printed circuit
I

| module) I
mm
i EjComplete

ranges

to 1.0 pF

|| WIMA were first with

700 5 mm pcm plastic film
&‘.’3:' a capacitors — miniature
T T components designed
| | for semiconductor

8800 technology.
L WIMA plastic film capac-
itors show greater
_ reliability and should be
a8 preferred to other types.
o The uniform lead spacing
H of 5 mm for the complete

‘ capacitance range is
P ideal for automatic
R+ component insertion.

" WIMA have always been
in the forefront of
plastic film capacitor
technology.

FKP2: 220pFto0.01 uF:D.F.2-4x10°
FKC 2: 220 pFto0.01 uF:D.F.1-2x10
FKS 2: 1000 pFto 0.015 uF: D.F. 5-6x 10
MKS 2: 0.01 uFto1.0 uF:D.F.5-8x10"

(Typical values at 1000 Hz)
WILHELM WESTERMANN

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

U.S. Sales Offices:

THE INTERNATIONAL GROUP INC.

North Dearman Street - P.O. Box 23
Irvington - New York 10533 - (914) 591-8822

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

New evaluation criteria

To the Editor: | believe that in focus-
ing so heavily on the benchmark
tables that constitute a very small
portion of my article, “How a 16-bit
microprocessor makes it in an 8-bit
world” [Sept. 27, 1979, p. 122], Mr.
Locke, in his letter to the editor on
page 8 of the June 19 issue, has
either completely missed or fails to
agree with the reasons behind the
6809’s software efficiency and reli-
ability. The “tidy instruction set of
the 6809 may well save thousands
of dollars in development, test, and
repair costs, even in minimal micro-
computer systems.

The 6809’s ability to cfficiently
(and uniquely among 8-bit micro-
computers) handle relocatable and
modular code makes code more reus-
able in multiple system designs and,
therefore, more inherently reliable
for multiple uses. Additionally, mod-
ules may be independently and more
thoroughly tested.

Microprocessor users may not pre-
viously have ranked software effi-
ciency and reliability as number one
on their list of evaluation criteria,
but as more microprocessor-based
systems arc used, software-induced
failures and their cost of repair may
indeed make believers of previous
skeptics. (How quickly we forget the
lessons learned by our forefathers in
the mainframe and minicomputer
industry.)

Mr. Locke is completely correct in
advising that a thorough analysis be
executed whenever possible prior to
sclecting a particular processor. |
further agree that a complete analy-
sis is not always economically possi-
ble or necessary. However, to dis-
count instruction set efficiency and
programming easc as “niceties” of
dubious benefit is shortsighted and
misleading.

Benchmarks by themselves are
insufficient selection criteria and are
often used to skew onec’s thinking
regarding certain processors. It cer-
tainly was not my intention to do
this, and in fact, the benchmarks
used were obtained from copies of a
public presentation made by Motor-
ola on the 6809. It is my understand-
ing that these benchmarks were pro-

duced by Motorola to evaluate the
instruction-set efficiency of the 6809
during its development to ensure
completeness, and not for “market-
ing purposes.”

I submit that whether the 6809 is
x% better or worse than other high-
performance 8- and 16-bit proces-
sors in any or all applications is a
subject of infinite debate. The key
point is that the 6809 is an excellent
machine whose structure is unique
among 8-bit processors in that it
attacks and reduces the cost of soft-
ware development and maintenance.
It is my belief that Mr. Locke has
mistakenly overlooked the tremen-
dously vital importance of this issue
to users.

Mitch Gooze
American Microsystems Inc.
Santa Clara, Calif.

Speaking faster

To the Editor: “Speech 140 is making
itself heard” [May 22, p.95] con-
tains one small error. It is certainly
true that enlightenment on the new
voice technology by coverage like
this has been sorely nceded. How-
ever, the article erroneously cites
Interstate Electronics voice products
with a 1.5-to-2-second delay in
response time. That kind of “delay”
would be totally unacceptable to a
user.

The actual response time of our
voice recognition module is in fact
approximately 130 milliseconds, 190
ms, or 250 ms, depending upon opted
vocabulary size of 40, 70, or 100
words, respectively. The 1.5 to 2 sec-
onds more correctly approximate our
maximum word length or duration
of recognizable utterance.

Carl J. Wilkie
Interstate Electronics Corp.
Anaheim, Calif.

Correction

The Electronics Newsletter story on
page 33 of the June 5 issue about
American Liquid Xtal Chemical's lig-
uid-crystal-display development incor-
rectly credits Jim Fergason (whose
name was misspelled with a “u”’) with
holding patents on dynamic scattering
LCDs instead of twisted nematic LCDS.
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The Silent
Commander.

5x7 dot matrix
thermal printhead

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

Switch-selectable full
ASCII/dual APL
keyboard (optional)

TI’s Silent 700* Model 743 KSR
Data Terminal can help you take
command of your data entry appli-
cation needs today. The compact
743 offers a variety of easy-to-use
standard features and options, and
is an ideal input/output console.
And with virtually silent thermal
printing, the low-cost 743 leads the
way for efficiency and reliability.
The field-proven 743 is also avail-
able as a Receive-Only model.

ZASIESR

Keyboard Send-Receive Data Terminal

\ = Typewriter-like
ASCII keyboard

With either 743, you can depend on

high-quality Silent 700 performance.

Tl is dedicated to producing
quality, innovative products like the
743 KSR Data Terminal. TI's hun-
dreds of thousands of data terminals
shipped worldwide are backed by
the technology and reliability that
come from 50 years of experience,
and are supported by our world-
wide organization of factory-trained
sales and service representatives.

Answerback memory (optional)

Operator selectable printing
speeds of 10 or 30 cps

110 or 300 baud
transmission speeds

Switch-selectable
full or half
duplex operation

Calculator-type embedded
numeric keypad

For more information on the
743 terminals, contact the TI sales
office nearest you or write Texas
Instruments Incorporated, P.O. Box
1444, M/S 7784, Houston, Texas
77001, or phone (713) 937-2016.
In Europe, write Texas Instruments

Incorporated [Fifty Years |
M/S 74, B.P. 5, |innShuon
Villeneuve- |
Loubet, 06270, 'i
France. L J

*Trademark of Texas Instruments  *Service Mark of Texas Instruments  Copyright ©1980, Texas Instruments Incorporated

TEXAS INSTRUMENTS

We put computing within everyone’s reach.
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ARIZONA

TIME ELECTRONICS/ARIZONA INC
Tempe AZ

Phone 602.967-2000
CALIFORNIA

KIERULFF ELECTRONICS INC

Los Angeles CA

Pnone 213/7250325 714/636-1030
WYLE DISTRIBUTION GROUP

El Segundo, CA

Phone 213/322-8100

RICHEY ELECTRONICS INC
Sun valley CA

Phone 213/875-2862 768-3800
TIME ELECTRONICS WEST INC
Torrance CA

Phgne 213/320-0880

TIME ELECTRONICS NOR/CAL
Mountain View. CA

Phone 415965 80C0

COLORADO
IROW ELECTRONICS INC

e CO
Prone 303, 758-4585

FLORIDA
A RONICS FLORIDA INC
t Lieridate FL
5974 4
GEORGIA

ELEC.TRO AIR CORP
Atranta

404 13545

ILLINOIS
HALL MARK ELECTRONICS CORP

Benserw

Phone 312/860 3800

INDIANA

GENESIS ELECTRONICS
it B IN

MASSACHUSETTS

TIME £ LEC TRONICS NEW ENGLAND

Wotnirn. MA

Phone 617/935-8080



A Cannon* Authorized Plug
Specialist (CAPS") is totally
unlike any other distributor.
Because he stocks both
component and sub-assembly
inventories, then assembles
finished connectors to give you
unprecedented buying flexibil-
ity. It's a unique value-added
service that lets you get the
connector that fits your exact
requirements. Usually faster
and at very competitive prices.
You can get a full range
of military and commercial
circular connectors, rack and
panel, D Subminiature, IDC,
microminiature, Sure-Seal™
and UBC (for PC boards) con-
nectors. All produced on a
local level. With quality backed
by our 2-step Q.A. program.
So when you need timely de-
livery with quality you can count
on, call your CAPS distributor.
He'll be happy to make up a
fresh batch of connectors to fit
your exact requirements.

cANNON ITT

You can always connect with Cannon.

MISSOURI TIME ELECTRONIC SALES
TIME ELECTRONICS MID WEST Ha e \

St Lowus MU P 1"

Prone 314 391 6444

NEW YORK

A S| /PROGRESS ELECTRONICS CO INC Ve "
A Y »

Py 516433 1700
SUMMIT DISTRIBUTORS INC
Bt NY

Plme 716 884 3450

NORTH CAROLINA
2 TN £

MO
)W ELECTRONICS INC
Ceriter OH
Png 513 435 5563

PENNSYLVANIA
TIME ELE CTRONICS’MID ATLANTIC
Cufton Heqgnts PA (Philadelphia)

one 215622 2500
PHILADELPHIA ELECTRONICS INC
Philadelphia, PA
Prone 215 568 7400

TEXAS

HALL MARK ELECTRONICS CORP
Daslers TX

Prane 214234 7300
HARRISON EQUIPMENT CO  INC
Houston TX

Pryme 713/652 4700
WASHINGTON

KIERULFF ELECTRONICS N
Tukmeia WA

Phone 206575 4420
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ATTN: 8080 and
Z-80 Programmers

Software

Problems?

Discover XYBASIC—The language
for measurement and control.

« Configure stand-alone systems that appear at
the touch of a button with ROM Basic. Now you
can keep both XYBASIC and your XYBASIC
program in ROM

¢ Versions available for SBC /80, CP/'M, ISIS-,
INTELLEC 8 MOD80, and MDS-800 operating
systems. There’s even a version that lets you
patch for your 1/O.

» Unique control features and powerful de
bugging commands make XYBASIC ideal for
control, process and lab applications.

¢ Specific OEM problems? We'll customize
XYBASIC to your application.

Let it help you create process control programs
for 8080-based computers in as little as one-
tenth the time it used to take!

Who is using XYBASIC now?

Control Data Corp. for testing 16K RAM chips
Disneyland for ride monitoring

Boeing for cerlifying 747's

GTE Sylvania, Magnavox and RCA for auto-
matic testing of TV chassis

Bendix for quality control of electronic
components

Northwestern University for laboratory experi
ment control . .. and many, many more!

Find out how XYBASIC can help you

Mail coupon below or CALL COLLECT:
(312) 472-6659 Ask for Robert Swartz

| Mark Williams Company
| 1430 Wrightwood Ave., Chicago, Illinois 60614
|

I'm interested! )
Please send comprehensive brochure.

Nome Title__

Company
Address

City State Zip

l Country

l Phone
]

S . S
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News update

B At lcast one U. S. conglomerate is
ready to step wholeheartedly into
semiconductor technology research.
United Technologics Corp. is estab-
lishing a microelectronics applied
research laboratory with a primary
focus on very large-scale integrated
circuitry and associated applications.

The Colorado Springs, Colo., lab
will employ nearly 100 persons to
start, 50 of them engineers, says Pet-
er L. Scott, executive vice president
in charge of the Hartford, Conn.,
firm’s Electronics Group. The hiring
thrust will be in software program-
mers, integrated-circuit designers,
and physicists.

Research. The main focus will be
VLSI custom circuits and computer-
aided design techniques, and ad-
vanced software technology will also
be explored, Scott says. Another pos-
sibility is work in technologies for
very high-speed ICs.

The lab will function as part of the
Electronics Group, falling under the
purview of L. J. Sevin, chairman and
chief executive officer of Mostek
Corp. Last fall, United Technologies
acquired Mostek, the Carrollton,
Texas, semiconductor maker and
then established the Electronics
Group [Electronics, April 10, p. 88].

“The main thrust of the laborato-
ry will not be toward the other oper-
ating companics™ of the conglomer-
ate, such as Otis Elevator, Carrier
Corp., and the Pratt and Whitney
division, says Scott, noting, however,
that it will provide CAD capabilities
for all of United Technologies.

Moreover, there are plenty of
units within the Electronics Group
that will have a direct claim on the
lab’s work. Besides Mostck, some
are a Telecommunications Products
division, the entirc Automotive
Group, the Hamilton Standard divi-
sion, and the Essex Controls division,
as well as Norden Systems, which
Scott (p. 14) led before formation of
the Electronics Group.

Over the next two years, capital
and operating funds will amount to
about $20 million. A major invest-
ment will be a 40,000-squarc-foot
facility; until that is finished late
next year, the lab will operate in
leased space. -Pamela Hamilton
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CERRS .

Thumb a wheel {] push a button ﬂ flick a lever D’

CHERRY’S

GOT YOUR NUMBER

i

{0

Take your pick from this colorful crop of remarkably
versatile Cherry multi-position switches. All are light,
tough, rugged. All can be used for both low level switching
and encoding, yet consume no power. They read out their
settings at all times. They offer basic choices like legend
...lighted or non-lighted...dustproof models, too. In
either standard black or extra-cost color.

® Choice of code: Dozens of standards. Specials, too.
® Choice of actuation: Thumbwheel, Leverwheel or
button-indexed Pushwheel. ® Choice of mounting: Back

of panel, front mount or snap-in. ® Choice of termination:
PC board with parallel rows of holes, F-pins, J-pins...
plus card-edge connectors. ® Choice of size: From burly
industrial size measuring 2.125" overall height right on

down in size thru standard, miniature and .945" high
subminiature...to sub-subminiature Pushwheels just
.591" high.
All these choices in these hot numbers from Cherry.
Just call...write...or TWX for complete catalog.

@ muLri-posiion SWITCHES

CHERRY ELECTRICAL PRODUCTS CORP. 36508Sunset Avenue, Waukegan, IL 60085 » 312/689-7700 « TWX 910/235-1572
Our worldwide affilistes and phone numbers: Chm! Semicanductor Corp., Cranston, R, U.S.A., 401 483 8000 « Cherry Mikroschalter GmbH, Auerbach, Germeny, 09 643 181 « Cherry Electrical

Products Ltd., Sandridge (Herts) England, 44 727 32

31 « Cherco Brasil Industria E Comarcio Ltda.,

Sao Paulo, Brazil, 011 246 4343 « Hirose Cherry Precision Co., Ltd_, Kawasaki, Japan, 044 933 3511
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ZIP STRIP
Test
Sockets

Highly versatile Textool zero
insertion pressure sockets
allow “custom” installations for
testing most in-line devices.

Textool's versatite ZIP STRIP sockets
make it possible to “customize" socket
installations for zero insertion pressure
(ZIP) testing of most in-line devices with
100" spaced leads, regardless of
spacing between rows (.300” minimum).

Two ZIP STRIP sockets may be
placed on any convenient centers, or
several socket locking levers may be
ganged together for easy mass testing
of devices. Since all ZIP STRIP models
feature zero insertion pressure,
expensive and highly sophisticated
circuits may be safely tested without fear
of mechanical damage to the package.

Simple mechanical action plus a
thoughtful system of ramps and bevels
to guide device teads into the contacts
allow a device literally to be dropped
loosely, and with a simple flick of a
locking lever be ready to operate with
exceptionally good electrical contacts. A
quick release of the locking lever lets a
device be extracted with zero pressure
being exerted on the leads by the socket
contacts.

When ganged in an array, ZIP STRIP
sockets easily accept dozens of devices
and secure them with a single locking
lever. Upending the array and releasing
the lever unloads the devices since
there is no contact pressure to retain
them in the socket.

ZIP STRIP sockets are availabie in
strips for 10, 20 and 32 leads on .100"
spacing.

Detalled technical information on
the complete line of Textool's zero
insertion pressure sockets is
available on request.

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

214/259-2676
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Larsen reconstructing
opto house for Gl

Joining General Instrument Corp.’s
Optoelectronics division as director
of research and development, a new
post, Ted Larsen can’t help but get a
feeling of deja vu. Much as when he
designed and rebuilt a home from an
old, burned-down California adobe,
Larsen is now pulling together and
rebuilding the materials and opto-
electronics product development ac-
tivities from fragments GI acquired
from Monsanto Co. last summer.

Formerly Monsanto’s optoelec-
tronics-device and III-V-materials
operations, the Palo Alto, Calif,,
division “had a good product line,
but the technology and business were
neglected once Monsanto knew they
were going to sell it,” says the 45-
year-old Larsen. Further complicat-
ing the situation, he adds, “most of
their R&D effort was concentrated in
the St. Peters, Mo., area,” and the
majority of personnel involved with
that activity have accepted other
posts with Monsanto.

He is no stranger to the optoelec-
tronics field. The holder of a bache-
lor’s degree in industrial engineering
and a master’s in metallurgy, both
from the University of California at
Berkeley, Larsen in 1962 began a
15-year period with Hewlett-Pack-
ard Co. at a time when its LED
activity was just a novelty and
mostly centered around Govern-
ment-contract work. A three-year
leave from HP to earn a doctorate in
materials science from Stanford
University left him “really into elec-
tronics and hooked by optoelectron-
ics,” says Larsen. He eventually was
responsible for both materials devel-
opment and manufacturing in HP’s
Optoelectronics division.

Larsen is stimulated by GI's
enthusiasm about the optoelectronics
business. “It has a strong commit-
ment to furthering the development
of the technology and the business,”
he says. What's more, he adds, “I
believe it's heading to become the
No. 1 supplier in the field.” His part
in reaching that goal is to build
strong product-development groups

Enthusiasm. Larsen is stimulated by Gl's
commitment to the optoelectronics business.

“to support the marketing depart-
ment’s and customers’ needs” and
“reestablish a materials research
activity.”

Additionally, Larsen aims to ex-
ploit opportunities in GI's existing
light-emitting-diode display and
lamp business, as well as increase its
efforts in intelligent displays. “There
also are several business areas, such
as fiber-optics, among others, that 1
want to expand into. That will force
us to look into new materials, such as
aluminum gallium arsenide, for
higher radiance and laser-type de-
vices,” he explains.

Scott adds the touch
of the entrepreneur

If Peter L. Scott is anything, he is an
entrepreneur. With that mind-set he
will head United Technologies
Corp.’s newest grouping—the Elec-
tronics Group—and steer it toward
the leading edge of technology.
Scott, 53, has been with the Hart-
ford, Conn.-based conglomerate
since 1975, first as president of its
Norden Systems subsidiary and,
since late last year, as executive vice
president in charge of the Electron-
ics Group. In December, he was
elected to the board of directors.
Despite this impressive collection
of titles, Scott still views himself as
an innovator —one who “must bring
the critical [electronic] mass of the,
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PDP11/23
ARRAY PROCESSOR SYSTEM

FIRSTOAR"
PPV EE°

First Computer Corporation, one of the world’s largest
System integrators, has married Digital Equipment Corpora-
tion’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 1o tackle tough computational problems which were
previously the domain of the “"Super Computers’

The FPS-100 is capable of up 1o eight million floating point
operations per second with an effective throughput of up
to forty million operanans per second

The £PS 100 is based on the proven parallel pipaline
architecture of the FPS AP 120B. New enhancements such as
extensive Real-Time capabilines provide maximum com
putational efficiency with a minimum hast computer Interac
tion. The cost-pertarmance of the New FIRSTAR System is
unbeatable in the universe.

M

With every FIRSTAR System you can select from an exten
sive library of easy to use software consisting of an
Assembler, Debugger, Simulator, Utilities, Math Libraries,
Signal Processing Libraries, Image Processing Libraries.
and Host Executives. Ii's easy to start using your FIRSTAR
System quickly.

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

Select the Digital Equipment Corporation Operating System
which best marches your applicanon needs. FIRSTAR is
available with either the RT- 11 Real Time Executive ot the
RSX 1 1M ResourceSharing Executive. All Operating
Systems are fully supported by Digital

FIRSTAR Systems are jaintly installed and maintained by
DEC's and FPS's own Field Service Orgunizations. No third
party maintenance 10 worty about

Registered tademark of Hoaning Polot Systenie lig

TWX NUMBER 910-651-1916

| computer corpotion

Conprates et S2Hnonth e avenue - westmont, ilhnel GOSH (310 920 1050

“lhiademark bust Computer Corporanan

Rexgivrerend nademark ot igral Eguipment Corgoration AP-1
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WHY STRUGGLE WITH CAGE ASSEMBLY?
VECTOR-PAK DOES IT FOR YOU
COMPLETELY ASSEMBLED-READY TO USE

OFF THE SHELF

$146.15
COMPLETE

EFP MODULE CAGES

Discrete Card Guide Cages - Alumi-
num or plastic. 4-way adjustable connect-
or struts. 6 sizes off the shelf.

Cardmount Cage Assemblies - Cards
mount in 4 std. widths of L panels; 11
off-the-shelf cages; 13 module sizes.

a
CCK3 $39.62 (1-9) CAB7HP156 $42.56 (1-9)

Continuous Card Guide Cages-Alum. Multi-use Cage Kits--Maximum flexi-
plate style has 106, .077" wide card bility, supplied unassembled in 4 different
grooves, .150" ctrs. 4 sizes off-the-shelf. models to house cards and/or modules.

FOR EXPERT ASSISTANCE FROM THE PACKAGING PROFESSIONALS
CALL TOLL FREE 800-423-5659

l/—féfg@("[f()”[(’é(}”[/}(l/”/@ou YOUR PACKAGING PROBLEMS.

1 ne 1-,:. ked
lZAGOGIadslone Avc du' ) ¢ o by your distributor order

Sylmar, CA Pricessubject munng»_ witnout notice, 721079
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FREE

Brochure describes Electronics |
editorial reprints, services, books...

* More than 70 article reprints in 15 subject
caregories

* Handy wall charts

+ Custom-made reprint services

* Books especially for Electronics’ readers
+ Convenient postage-paid order cards

For your free copy,
circle #275 on the
reader service card.
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By twos. Scott’s goal for UTC's Electronics
Group is to double its size in five years.

company together.” His background
is full of business startups. Receiving
a degree from Ohio State University
in 1949, he went on to found Her-
metic Seal Transformer Co., Gar-
land, Texas, in 1952. He merged this
company with Dresser Industries in
1957. In 1963 he “retired’ at the age
of 36, only to return to the business
world a year later to start Scott
Electronics Corp. in Orlando, Fla.
That company, a maker of magnetic
components and subsystems, eventu-
ally became a subsidiary of Electron-
ic Communications Inc., St. Peters-
burg, Fla.

Builders. “I built two businesses. |
know what entrepreneurial spirit is,”
he says, emphasizing the long rein he
plans to give Mostek Corp., the tech-
nological pivot in UTC’s Electronics
Group [Electronics, April 10, p. 88].

Scott is prepared to enlarge the
$2.5 billion group quickly —doubling
its size in five years as he did with
Norden. “The growth curve of the
group may well exceed the overall
growth of UTC as a whole,” he pre-
dicts.

Fueling that growth will not be
easy. Scott has established a sepa-
rate research and development cen-
ter in Colorado to provide advanced
technological support for the group
(see p. 12). He is also very concerned
about the engineer shortage.

“One important challenge has
been the people problem,” he says.
“UTC has grown through acquisition
in the past. But can it do so effective-
ly in the future without enough peo-
ple?” he asks. O
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Fluke Portable Test Instruments

we added
calculating and

programming
capabilities

lo a versatile
new 5Yo-digit
multimeter’




Youw'd callit a fast,easy way
DMM. We call it the Fluke

~-=-=~Fast-Response Coupon ==~~
INTH S. AND NON-
EUROPEAN COUNTRIES: IN EUROPE:
John Fluke Mfg. Co.. Inc. Fluke (Holland) B.V.
P.O. Box 43210 MS % 2B P.O. Box 5053,
Mountlake Terrace, WA 943 5004 EB Tilburg,
(206) 774-248) The Netherlan
Telex: 152662 (013) 673 973 Tlx: 52237

[J Please send me complete 8860A specifications
and applications literature.

[ 1 have to see this computing multimeter for
myself. Please have a salesman call.

Name
Title Mail Stop
Company

GRE

For technical data circle no. 19
El 7/80




toprograma
8860A Digital Multimeter.

Our product designers are proud of
the new Fluke 8860A, and rightly so:
this unique computing multimeter
system represents a significant
advance in test and measurement
technology.

Because it combines the analog
measuring precision of a 5'2-digit
multimeter with a calculating
controller option, the 8860A allows
you to manipulate measurements as
easily as you manipulate math with
a programmable calculator,
developing software for your specific
- ’ application.

The 8860A concept provides a
unique solution to some very
challenging measurement problems:
a system as practical as it is powerful.
Programmable power
goes to work for you.

Use the 8860A’s math and
programming capabilities to perform
statistical analyses. Convert and
directly display the output of
transducers measuring temperature,
pressure, power and other physical
events. With powerful software that
can both configure and command
the DMM, the 8860A will make
measurements, execute
mathematical operations and
branch on conditionals to subroutines.

The keyboard included with the
8860A’s calculating controller option
works just like any RPN
programmable scientific calculator,
and can be detached from the
multimeter when not being used for
program development. An
inexpensive IEEE-488 option is also
available for full function/range
programming of the 8860A.

“Tell me more!”

As a stand-alone system or in an
IEEE-488 configuration, the 8860A
allows you to automate a wide range
of tedious, time-consuming
procedures to streamline your
applications today, and open new
worlds of opportunity for tomorrow.
For more information call toll free
800-426-0361; use the coupon; or
contact your Fluke sales office or
representative,

nchtop DMM with an
optional calculating
controller that transforms it
into an incredibly
intelligent stand-alone
measurement systena.
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No Waiting

Introducing the Intel’ 2732A EPROM. Now you can
design 16-bit microcomputer systems without delays.

Now get all the performance
you’re paying for from your micro-
processor designs with Intel’s
new 2732A EPROM. For 16-bit
microprocessor systems, 2732A
EPROM s deliver both the high
speed (250ns) and high density
(32K) solution. No other 32K
EPROM on the market comes

close.

No speed limit

Other EPROMs require one,
two, even three wait states to work
with today’s high speed micro-
processors. Not Intel’s 2732A
EPROM. It’s fast enough to keep
up with any of them.

So now, at last, you can utilize
the full potential of your micro-
processor. In fact, when you use
2732As, you're designing a system
that can run 25% faster.

And with a 32K bit density,
you're not losing valuable board
space to memory chips.

The HMOS*E generation
By designing with the 2732A
today, you're actually designing
with the standard of tomorrow.
The 2732A is a product of Intel’s
proven, reliable fourth generation
EPROM technology, HMOS-E,
and the first to come in a family of
dense, high speed EPROMs.
HMOS:-E technology means
that we'll be able to incorporate

high performance features, like
increased density, into future
EPROMs, without affecting their
speed or power characteristics. The
2732A is your first step towards a
degree of flexibility in memory
design never before available.

JEDEC approved pinout

You can start designing for
tomorrow now because the 2732A’s
pinout conforms to the approved
JEDEC committee standard for
byte-wide memories from 16K bits
to 256K bits. So you can upgrade
from a 2732 A without changing
your design or board layout. And
you won't have to sacrifice features
like 2-line control—a must in
high-speed memories for avoiding
bus contention problems.

Proven Intel reliability

Like all our EPROMs, your
2732As are put through rigid quality
control tests to insure they'll retain
their programs and programma-
bility for years to come.

And like all Intel products, the
2732A is backed with our tradi-
tional field support and technical
documentation. Which means,
if needed, you always have a source
for technical information and
design help to speed development
along.

So whether you’re designing a
system around one of the new
16-bit microprocessors, like our
8086, designing in a high perfor-
mance 8-bit processor, or upgrad-

ing an existing design, don’t wait.
For a cost effective, reliable, and
total EPROM solution, with a

no-compromise growth path, your

best choice is the 2732A.
2732A 64K
Pin Configuration  Pin Configuration
Ver E 1 Vee
A, O2 PGM
1 A, O3 NC.
2 A, Os A,
3 A, O5 Ay
4 A Os An
5 A, E 7 GE
6 A, O A
7 A, O CE
8 A, O o,
9 0, On 181 0,
o0, O 1700 O,
0,13 o,
GND O 0,

The 24-pin 2732A pinout conforms to the
28-pin JEDEC committee approved design
for byte-wide memories. By using 28-pin
sockets, there’s no need for delays in
upgrading to the 64K, 128K, or 256K
EPROMS of the future.

Why add any unnecessary delays?
To order now, or for more infor-
mation—contact your local Intel
distributor or sales office. Or, write
Intel Corporation, Literature
Department, 3065 Bowers Avenue,
Santa Clara, California 95051.

Or call (408) 987-8080.

*HMOS is a patented Intel process.

intal delivers

solutions.

Europe: Intel |
Japan: Intel Japan, Tokyo. United States and Canadian
distributors: Alliance, Almac/Stroum, Arrow Electronics,
Avnet Electronics, Component Specialties, Hamitton/Avnet,
Hamilton/Electro Sales, Harvey, industriat Components,
Pioneer, L.A. Varah, Wyle Distribution Group, Zentronics:
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NEC NEWSCOPE
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PUERTO RICO SWITCHES TO about 17,000 lines in more than 16

nearby cities through remote switching

“TIME MACHINE” ESS unitl\?ﬁAXGl is one of the most ad-

vanced digital switching systems cur-

uerto Rico will modernize its replace existing equipment, and the rently available for central office use.
Ptelephone services by installing rest will be installed at new exchange Also called the “Time Machine”, it can

one of the world's most advanced  offices throughout the country to be used as a local/remote switch to
digital switching systems: the NEAX61.  provide service for a total of about handle up to 100,000 subscriber lines.

By the end of 1981, at least 17 55,000 lines. NEC has already received orders for

NEAX61 systems will be working for Another NEAX61 will be installed in  more than 300 NEAX61 systems from
the Puerto Rico Telephone Company Caguas by the Puerto Rico Communi- countries around the world. A dozen
(PRTC). Some of the systems will cations Authority. The system will serve  systems are already in service.
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NUMBER 112

TV TRANSMITTERS

SYSTEM 500

AND EARTH STATIONS

COMPUTERS COUNT

FOR THAILAND

INDONESIANS

he Bangkok Broadcasting &
I Television Co., Ltd. has placed
an order with NEC for nine
10KW television transmitters and 10
small satellite communications earth
station systems. A mobile satellite
communications earth station system
is also included in the order. The NEC
equipment will help Thailand establish
a nationwide television network.

The television transmitters and nine
earth station systems will be installed
in such important cities as Chiengmai
in the north, Nakhon Ratchasima in the
central region, Ubon in the east and
six other cities throughout the country.
One complete transmit-receive system
will be set up in Bangkok. The Bangkok
earth station will send television signals
(both sound and picture) to the provin-
cial earth stations for rebroadcasting in
local cities.

The entire system
will be completed
by September.
But the
stations in

Bangkok and Chiengmai went into
operation in December 1979, only 3.5
months after the contract was signed,
and just in time to broadcast an im-
portant national athletic meet.

wo large-scale NEC System 500
I computers will be on the job
when Indonesia begins its national
census this year. Under the contract
with the Central Bureau of Statistics of

Indonesia, NEC will also supply termi-
nal units, power supply equipment and

air-conditioning facilities.

In addition to helping with the
census, the computer systems will
handle other administrative tasks.

The NEC computer series, ranging
from the giant System 900 to much
smaller models, is designed to meet the
general information processing needs
of big corporations and small busi-
nesses alike. The System 500 features
advanced hardware, software and
system architecture. It is data-base
oriented and especially suited for a
communications network.

HITS MARKET

EC recently unveiled a new
Nsingle-chip 8 bit microcomputer,
the uCOM-87 (uPD7801G).
The pCOM-87 incorporates a 4K
byte ROM, 128 byte RAM, timer,
serial interface, 1/O ports, etc., all on a
single chip.
The memory capacity
of the new one-chip

.........
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figuration, as well as a total of 140
instructions with various addressing
modes. It has dual accumulators and
general register sets which handle
interruption processing 10 times faster
than a single set of registers.

Because of its out-
standing system expand-
ability and programming

------

microcomputer is up to
4 times larger than the
capacities of conven-
tional 8 bit single chips.
uCOM-87 can address
large capacity external
memories (up to 60K bytes) dlrectly
and freely regardless of program or
data memories.

The new one-chip product is further
equipped with a high-speed serial
interface for easy multiprocessor con-

NEC
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flexibility, uCOM-87
can be used in POS
systems and numerous
office machines; it is also
well-suited for measure-
ment control with multi-
chip configurations and distributed
processing in building management
and automatic metering.

NEC offers software (PDA-80/800
and INTELLEC SERIES-II) and hard-
ware (EVAKIT-87) supports as well.

NEC

Nippon Electric Co., Ltd.
P.0.Box 1,Takanawa,Tokyo, Japan,
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Editorial

Where will the teachers come from?

One ironic result of the current shortfall in
electronics engineers being produced by U. S.
universities [ Electronics, June 19, p. 91} is
that it may impair the ability of schools to
turn out EEs in the future. As potential
employers bid the price for new graduates
ever higher, even those with a strong inclination
to stay to teach will be unable to resist starting
salaries equal to those paid professors with
doctorates. The electronics industries are, in
effect, eating their young.

One answer should come from industry
itself in the form of permanent endowments
or long-term research projects to help raise
engineering instructors’ compensation scales

Time to start thinking of a people’s computer

Is the siren song of success luring the
manufacturers of personal computers along

a dangerous course, one that leads to high
technology rather than to consumer
convenience? Yes, says Raymond E. Kassar.
As chairman and chief executive officer of
Atari Inc., the Warner Communications
subsidiary and itself a computer maker, he
maintains that “the personal computer
industry has unintentionally cowed the public—
and retailers, too—with its prideful promotion
of truly amazing technology.” This approach
goes right over the heads of the great majority
that composes the mass market, he says.
“Every time we make our products more
complicated to use or understand, millions

of people decide to postpone a possible
purchase. ‘Not for me,’ they say, ‘too many
knobs, dials, and manuals.” ”’

Kassar also says that his study of consumer
trends shows that three quarters of the women
in the U. S. will be part of the work force by
1990 and that the manufacturers should
consider this when marketing their machines.
Make them in a wide range of colors, he says,
much as IBM does with its typewriters;
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nearer to those of their counterparts in
industry. Companies could also provide both
students and teachers with valuable work
experience and vital knowledge by an
interchange between the classroom and the
design and production facilities. It is encouraging
to note that such partnerships have already
been going on and are on the increase (see
p. 102).

If engineers are going to remain on campus
to gain advanced degrees and teach, there
must be incentives to keep them there.
Electronics companies need engineers working
for the future in the classroom as much as
they need them working now at the design table.

coordinate them with furniture and fabric,
along the lines adopted by Ohio Scientific

for its low-end computers. “It’s past time for
the industry to shed its former clothes and
appeal to the consumer in consumer fashion,”
Kassar insists.

The executive is also irked by the attitude
that pervaded the recent Summer Consumer
Electronics Show (see p. 99): that the market
for personal computers will continue to include
only the hobbyist and the small business. The
belief that those two elements will be the
leading-edge consumers for some time is
regressive, Kassar says.

The latest events support his views. The
rush to market the new personal models,
triggered by the drive to seek expansion
through lower prices, could be a classic
example of a hardware wheel-spinning exercise.
The new so-called hand-held units that were
the talk of the consumer show could go the
way of quadraphonic sound if makers fail to
provide consumer-oriented hardware design
and software packages. And the increasingly
sophisticated business purchaser and hobbyist
will not be around to pick up the slack this time.

Electronics /July 3, 1980



very domestic PROM
manufacturer evaluates our

programmers, 80 you get
PROMSs programmed exactly to
vendors’ specs.

Our UL. listed Series 90 PROM
programmer consists of inter-
changeable plug-in PROM personal-
ity modules and a control unit. To
keep the system current and to in-
sure programming reliability, we
constantly work with the engineer-
ing departments of all domestic
PROM manufacturers. They inform
us of important new programming
algorithms and PROM technologies.
Thus, as new PROMS come along or
a8 old PROMs change their al-
gorithms, we can quickly develop a

new PROM personality module or
modify an existing one. We rou-
tinely submit each module to the
PROM manufacturer to evaluate our
design and test our programming.
We have secured vendor approval
on modules for practically every
PROM currently in use.

We have modules for specific
PROMs, for whole PROM families
and for gang programming 8
PROMs simultaneously. We also
have a generic module for MMI
PALs.

Backed by a 8-year warranty.
Based on the field-proven reli-

ability of 5,000 PROM programmers

and 10,000 personality modules, we

provide a l-year parts and labor
warranty on modules and a 2-year
parts andlabor warranty on control
units.

Learn more from our 968-page
PROM User’s Guide.

A definitlve work including
cross reference charts on PROMs
and other programmable devices.
Call or write Pro-Log Corporation,
2411 Garden Road, Monterey, CA
93940, phone (408) 372-4593.

[P JPRO-LOG

Microprocessors at your fingertlps.
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In my opinion

Small companies need help to export

Melvin H. Damon, president, Electronic Navigation Industries Inc., Rochester, N. Y.

Export expansion, economists agree, is vital to
the reversal of the United States’ trade deficit.
Although the U.S. Department of Commerce
has sponsored seminars and counseling sessions
extolling the advantages of the export business
and the extent to which exporting can create
new jobs and generate income, the concept has
been hard to sell to small and medium-sized
companies.

Many of the larger, more sophisticated elec-
tronics companies already in the export business
fully appreciate the advantages of exporting.
Since they have marketing, legal, financial, and
tax accounting staffs to administer their export
business, large companies can reap maximum
profits from exports.

Small businesses, on the other hand, have
generally not gone after export sales. Their
activities usually center on the domestic market,
and they tend to concentrate on what they
understand best. The complexities of adminis-
tering and financing exports tend to mask the
intrinsic advantages of international business.
Preoccupation with trade red tape rather than
export opportunities further discourages small
and medium-sized firms from entering foreign
markets. Too often these companies look at
exporting as an alternative only when domestic
sales are lagging.

The most severe disincentive for many high-
technology electronics firms considering the
export market is the cumbersome and time-
consuming administrative procedures required
under Government export regulations. Because
exporting from the U. S. is a privilege granted
by the Government, a company must obtain a
General Export License for all exports, and for
many of its individual products a Validated
Export License. The regulations may require
getting an import certificate from the overseas
customer, applying for the appropriate Vali-
dated License from the U.S. Department of
Commerce through varying degrees of approval,
and often requesting a Final Destination Verifi-
cation Certificate.

To overcome this tangle of red tape, the Fed-
eral government should give immediate atten-
tion to:
® Updating the categorization schedule of prod-
ucts under existing Export Control Regulations.
The present schedule, based on obsolete control

criteria, often requires various forms of Vali-
dated Licenses rather than the more convenient
General License. The current schedule does not
reflect the state of the commercial product-
design art.

8 Defining which products actually involve
“militarily critical technology.” Current export
controls seem to be imposed more for political
reasons than for the protection of U. S. technol-
ogy. There is a serious question whether the
restrictions should apply to commercial-grade
products other than those in the computer or
semiconductor industries [Electronics, Jan. 17,
p. 26].

B Revising the Validated License Regulations
to allow American manufacturers to compete
internationally. Currently, other countries dis-
tribute and export similar commercial products
unrestricted, penalizing the U. S. manufacturer
in the international marketplace. The require-
ment that noncritical, commercially available
products have COCOM review prior to shipment
into Eastern European countries is a time-
consuming, unnecessary encumbrance.

B Establishing a recourse procedure whereby
small businesses can request relief from Vali-
dated Licensing Requirements predicated on
historical trade relationships with other coun-
tries, the state of the art in competitive technol-
ogy, the commercial nature of the product(s), or
accepted practices of other countries exporting
similar or competitive products.

For those companies—large or small—that
have made the commitment to exporting, the
present Export Control Regulations serve only
as an impediment. Yet U.S. companies can
expand their total volume of business via export-
ing in spite of these Government restrictions.

However, truly significant export expansion
depends on a more positive and aggressive atti-
tude by industry and Government. Constructive
modification of the present red tape could be
initiated by those companies already experi-
enced in exporting. Such an effort might reduce
export disincentives for large companies, and
smaller companies could reap the benefits of
increased export business.

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

Electronics/July 3, 1980



Meet HP’s new System 45C color graphics
computing center. It plugs into the
wall--not into another computer.

. o
Engineering Design Scientific Research Complex Data Management Graphics
and Analysis Presentation

Imagine what you could do with a High resolution and 4913 bright, crisp Solving tough problems with an
powerful, easy to use graphics system colors give you a realistic, lifelike outstanding color graphics system,
that sits on your desk and is not display of your design. A light pen up to 449K bytes of user-available
dependent on another computer. A lets you work interactively with read/write memory, and high-
desktop computer that combines color images. performance J/O is a rewarding

outstanding color graphics and the
computational power to handle com-
plex problems. All built into a com-
pact, functionally-integrated unit, and
all under your own individual control.
Based on HP’s proven Series 45 ~
desktop computers, System 45C is
much more than a display. It's a
color graphics processing system with
significant computational abilities.
You get to your solutions
faster through new develop-
ments in graphics
language exten-
sions to BASIC.

experience when it's done the HP
desktop system way — under your
total control, and at your own pace.
To leamn more about the graphics
capabilities of HP desktop computers,
and to request literature or a
demonstration of the new
System 45C, please
turn the page.

002
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Scientists and engineers
computer systems powerful

Why?

The Power of HP Graphics.
Today’s Hewlett-Packard desk-
top systems offer an impres-
sive array of powerful graphics
capabilities to help you analyze
data more thoroughly and solve
complex problems more quickly.
With both full-color and mono-
chromatic displays, and a broad
range of HP input, output and
storage peripherals, it’s easy to
tailor a graphics system to match
your needs. And, you’ll realize
benefits that reach well beyond
the power of display graphics.
HP systems today give you
powerful computing capabilities
with user-available memory

to 449K bytes, high-performance
I/O, data base management
and mass memory options to
120M bytes. Whether you're
computing, optimizing a

design or acquiring data from
instruments, HP graphics
systems put big
computer power
under your
individual control.

An Interactive
System.

Your data can be
entered in a
number of ways.
You can use the
desktop computer’s
interactive key-
bcard. Or, if you're

working with draw-
ings, photographs, maps and
other graphic material, the HP
Digitizer enables you to transfer
this data to the computer.
System 45C’s Light Pen
provides a natural way to let
you move and construct
objects on the system’s
CRT screen.

Results the Way

You Want Them.

Your HP graphics
system will let you

choose the way you want your
results presented. You can
display your solutions on the
desktop computer’s CRT screen,
and the
image can
be dumped
onto the

7NN




find today’s desktop
graphics tools.

desktop’s built-in printer. Your
output can be in the form of color
plots or overhead color trans-
parencies, made by an HP four
color plotter. These can be
useful in group presentations.
Printed results, including letter

quality output, can also be ob-
tained from HP printers. When
your system is assembled to give
you the graphic results you
want, HP’s high-performance
language and industry standard
/O will ensure smooth inter-
action among all the components.

Advanced Graphics Language.
To simplify your development of compu-
tational graphics, we’ve formulated a
graphics language extension of HP En-
hanced BASIC. With up to 70 commands,
our graphics language eliminates numerous

statements and hours of programming, letting

you quickly manipulate monochromatic
and color images from simple charts and
diagrams to complex geometrical figures.

Extended Capabilities.

The power and versatility of your
desktop system can be extended
through two new HP capabilities.
Data Comm allows desktops to
communicate with larger main-
frames in High Speed Asynchron-
ous or Bisynchronous modes.
With this capacity, the desktop
becomes a very powerful and
fully integrated work station in

a large computer system. Techni-
cal Data Base Management
provides HP’s award-winning
IMAGE facilities that let you
access information in the system
without writing applications pro-
grams. DBM also includes a
powerful adaptation of the
QUERY inquiry program.

A Choice — and

Two New Systems.

e build a broad range of desktop
computers, with one just right for your
~graphics applications. The new System
45C offers powerful color graphics and
up to 449K bytes of computational power.

K

System 45B provides monochromatic
graphics (including 3-D) and large read/
write memory capacity. The new HP-85 is
a modestly priced professional desktop
computer with integrated graphics, CRT
and printer. All three of these systems can
be used with HP peripherals.

A Growth Path.

As your needs expand,
HP desktop computers
can communicate
with the HP -
1000 family of real- 88
time compu- Q
ter systems over
data links. For
dedicated

graphics ap-
plications that
require a multi-
user, multi-terminal
system, the HP 1000 Model 45 includes a
graphics terminal and versatile graphics/
1000 software. The multi-programming
power of an HP 1000 can be teamed with
the graphics devices described above,

and can also control up to four full-color
graphics display systems.

For more information. Call 800-821-
3777, extension 303, toll-free day or
night (Alaska and Hawaii included). In
Missouri, call 800-892-7655, extension
303. Or write 3404 E. Harmony Road, Fort
Collins, Colorado 80525.

For a demonstration. Call the HP
regional office nearest you: East 201/
265-5000; West 213/970-7500; Midwest
312/255-9800; South 404/955-1500;
Canada 416/678-9430. <

HEWLETT
PACKARD

Circle 29 on reader service card



The world’s broadest +5
is available in volume

The i;dustry’s most complete single +5 V_spply dynamic RAM family
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V dynamic RAM family
today, from Motorola.

For the first time, a complete family of single-
supply +5 V dynamic RAMs from 16K through 64K
is available in production quantities. You can get
them now. from Motorola.

The dynamic RAM family leaders are the 64Ks.
These “memories of the future” are available today
from Motorola, and from authorized Motorola
distributors.

The single-supply 16K RAMs also are available
now in production quantities from the factory and
distributors. Completing this family of totally
upward-compatible 16-pin RAMs are the +5 V 32Ks,
for intermediate memory system densities between
16K and 64K. They're also available now direct
from the factory.

The entire family uses industry-standard pinouts
and has the high speed and low power you expect
from our HMOS technology. Systems designed
with our 16K RAM can double or quadruple their
memory capacity as demand warrants by simply
plugging in our 32K or 64K family members.

TSP ISP 3 ald 410 40> o o ~  The pin that refreshes

:{'- R ELE - e ohe PR 1B Wik 408 4
3 3 23 - =, ¥} e CL g !

: S - ' Motorola's +5 V 64K RAM was the first in volume
production. Now, two versions are available. The
original MCM6664 has the leadership Pin 1 self-
refresh and auto-refresh functions. The MCM 6665,
without Pin 1 refresh. is now also in volume pro-
duction.

Our 16K and 32K single-supply dynamic RAMs
are designed with and without Pin 1 refresh, too.
The 32K MCM6632 (with Pin 1 refresh) and

V ¢c Supply Current-Max Price* MCM6633 (without) are both in production, as is

AclieBundy ma — the 16K MCM4517 (without). The 16K with Pin

50/5 $124.00 1 refresh, MCM45 16, will be available later this year.
113.00 Not only is Motorola first with the broad line
of fully-pin-compatible 16K - 64K +5 V dynamic

50/5 62.00 RAMs, but first with 16K - 64K +5 V families of
56.65 fully pin-compatible 24-pin ROMs and EPROMs as
well. Look to Motorola leadership in MOS Memories

23/2.5 }ggg for designing

e [nnovative systems
AR through silicon.

! @ MOTOROLA INC.
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Carborundum
noninductive
ceramic power
resistors solve
tough problems.

Carborundum makes three types of
noninductive ceramic resistors that
can solve tough resistance problems,
save money and space.

Regardless of the pulse shape, we
have the resistor. Our Type SP handles
large amounts of power from 60
cycles to many megahertz. Type AS
can absorb huge amounts of energy
while maintaining its noninductive
properties at high voltages. Type A
solves high resistance problems in
high voltage situations.

For more information on ceramic
power resistors and our broad line of
thermistors and varistors, contact:
The Carborundum Company,
Graphite Products Division,
Electronic Components Marketing,

P O. Box 339, Niagara Falls, New York
14302. Telephone: 716-278-2521.

CARBORUNDUM @

A Kennecott Company
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Meetings

Third International Conference on
Hot Carriers in Semiconductors,
Université des Sciences et Tech-
niques du Languedoc (Centre
d’Etudes d’Electronique des Solides,
34060 Montpellier, France), Mont-
pellier, July 7-10.

International Microcomputer Appli-
cation Conference (IMAC ’80), Japan
Electric Industrial Development As-
sociation (3-5-8 Shiba Koen, Mi-
nato-ku, Tokyo 105), Nokyo Build-
ing, Tokyo, July 8-10.

Siggraph 80 —Seventh Annual Con-
ference on Computer Graphics and
Interactive Techniques, Association
for Computing Machinery (Sig-
graph 80, P. O. Box 88203, Seattle,
Wash. 98188), Olympic and Park
Hilton Hotels, Seattle, July 14-18.

Annual Conference on Nuclear and
Space Radiation Effects, IEEE et al.,
Cornell University, Ithaca, N.Y.,
July 15-18.

Electromagnetic Interference Me-
trology Seminar, National Bureau of
Standards (M. Gerald Arthur,
EMI/Radiation Hazards Group,
Electromagnetic Fields Division,
NBS, Boulder, Colo. 80303), NBS,
Gaithersburg, Md., July 22-24.

1980 Microcomputer Show, Online
Conferences (Cleveland Road, Ux-
bridge JB8 2DD, England), Wem-
bley Conference Center, London,
July 22-24.

Second Telecommunications Confer-
ence, IEEE (Umid Nejib, Engineer-
ing Department, Wilkes College,
Wilkes-Barre, Pa. 18766), Best
Western Motel, Wilkes-Barre, July
28-31.

SPIE’s 24th International Symposium
and Instrument Display, Society of
Photo-Optical Instrumentation En-
gineers (Box 10, Bellingham, Wash.
98225), Town and Country Hotel,
San Diego, Calif., July 28~Aug. 1.

23rd Midwest Symposium on Cir-
cuits and Systems, University of
Toledo (A. R. Thorbjornsen, Electri-

cal Engineering Department, Uni-
versity of Toledo, Toledo, Ohio
43606), Toledo, Aug. 4-5.

Fifth Annual Conference on Innova-
tion and Regulatory Issues and Tech-
nical Seminar on Solar Energy and
Energy Conservation, National Bu-
reau of Standards (Sandra A. Berry,
B-226, Building Technology, NBS,
Washington, D.C. 20234), Plaza
Cosmopolitan Hotel, Denver, Colo.,
Aug. 6.

1980 Joint Automatic Control Con-
ference, 1EEE, Instrument Society of
America, et al., Sheraton-Palace Ho-
tel, San Francisco, Aug. 12-15.

Electronics/China 80, U.S.-China
Trade Consultants Inc. (Clapp &
Poliak Inc., P. O. Box 277, Princeton
Junction, N. J. 08550), Canton, Chi-
na, Aug. 14-24.

International High-Fidelity Trade
Fair with Festival, Nowea (D-4000
Diisseldorf 30, P.O. Box 320203,
West Germany), Fairgrounds, Diis-
seldorf, Aug. 22-28.

First Annual Hewlett-Packard 1000
International Users Group Confer-
ence (Glen A. Mortensen, Inter-
mountain Technologies Inc., P.O.
Box 1604, Idaho Falls, Idaho
83401), San Jose Hyatt House, San
Jose, Calif., Aug. 25-27.

The 12th Conference on Solid-State
Devices, The Japan Society of
Applied Physics (3—5-8 Shiba Koen,
Minato-ku, Tokyo 105), Tokyo
Chamber of Commerce & Industry
Building, Aug. 25-27.

10th Symposium on Electromagnetic
Theory, Verband Deutscher Elektro-
techniker (D-6000 Frankfurt 70,
Stresemannallee 21, West Germa-
ny), Munich Technical University,
Aug. 26-29.

The 15th International Conference
on the Physics of Semiconductors,
Physical Society of Japan (3-5-8
Shiba Koen, Minato-ku, Tokyo
105), Kyoto International Confer-
ence Hall, Kyoto, Sept. 1-5.
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The starting point:

Our new

A/D converters.

To convert the analog world
to digital, use either of our
new A/D converters. Both are
CMOS devices requiring only
a single +5 volt power supply.
Power dissipation is a low
1.5mW typical.

The MK50808 is an 8-bit
successive approximation
A/D converter. This 28-pin
device has microprocessor-
compatible control logic and
an 8-channel input analog
multiplexer. The MK50816
A/D converter is a 40-pin cir-

cuit with the same logic as
the MK50808, but features an

0° to +70°C or —40°C to
+85°C are available.

expandable 16-channel analog Maximum conversion time

multiplexer.

Both A/D converters use a
series resistor ladder ap-
proach that guarantees mono-
tonicity and no missing codes
and allows both ratiometric
and fixed-reference measure-
ments. With these devices,
external zero and full-scale
adjustments are unnecessary
and an absolute accuracy of

for both converters is a fast
110 microseconds. They also
feature latched TTL-compat-
ible 3-state outputs with true
bus-driving capability for di-
rect interface to the host mi-
croprocessor. Conversion can
be continuous or controlled,
and either an external clock
or the on-chip oscillator may
be used.

<1LSB, including quantitizing Low power, minimal tem-

error, is provided. Operating

perature dependence, and ex-

temperature range versions of cellent long-term accuracy/

repeatability make these

F¥w

converters ideally suited for
machine and industrial
control applications.

Make the connection
with a new serial
control unit.

Now that all the signals are
digital, connect them to the
new MK14007 SCU1™ serial
control unit. Designed for
both monitoring and control
systems, this 40-pin circuit
performs 19 pre-programmed
I/0 tasks received from a host
computer via a half-duplex

7-SEGMENT
- DISPLAY

COMMUNICATIONS LINK

serial link. Commands include
bit input and bit output; byte
input and byte output; set,
clear, and toggle selected
pins; interface to A/D or D/A
converters or to a 3% digit
digital panel meter (with data
outputs); and monitor input
pins for a specific bit pattern.

The SCU1 also provides for
programmable remote I/0
functions through its 16 IO
pins. The chip contains a
complete communications
processor capable of generat-
ing and receiving messages.
Results of commands execu-
ted can be echoed back to the
host computer.

MOTOR SPEED
CONTROL

ALARM INPUTS

You can use, and individu-
ally address, up to 255 SCUs
in your network using only a
single communications chan-
nel. Handshaking pins allow
it to interface to the central
controller over twisted pair
lines, R.F. communications
link, modems, or fiber optic
cable. Plus error-resistant data
link protocol. Power is a low
275mW (typ.), and the SCU1
requires only a single +5 volt
power supply.

Low cost and easy imple-
mentation make the SCUI an

B R e e o

excellent choice for micropro-
cessor-based, distributed pro-
cessing systems where remote
intelligence is required.

Cross the finish line
with your choice of
Z80-based controllers.
Next, run your communica-
tions link back to your control
system. Build that control
system one of two ways.

Buy the Mostek MD Series
of STD-Z80 BUS expandable
microcomputer boards. Based
on the Z80 microprocessor,
this compact board series has
fully assembled, fully de-
bugged and fully warranted

MDX-DRAM

- - .

hardware. Plus comprehen-
sive software support high-
lighted by the Matrix™ devel-
opment system.

Or, if it's cost-effective, de-
sign your own control system
using our MK3880 family of
Z80 microcomputers. Then
configure a simple and up-
ward compatible memory
array with our family of
BYTEWYDE memories.

Whatever way you go, all
the components, including the
A/D converters and the SCU1,
are available now from your
Mostek distributor.

OTHER
MDX
MODULES §

BYTEWYDE™
MEMORIES
MK2716

MK4118

MOSTEK.




A complete line from a single-source: Mostek.

Now you only need one interface them to our mi- ure your system controller.
source to design intelli- croprocessors. For a Now develop and debug
gent, microprocessor- stand-alone system, use the software with our
based real-time data ac- the MK38P70 single-chip Matrix™ Series of hard-
quisition and control microcomputer with a pig- ware and software micro-
Systems. Mostek can sup-  gyback EPROM. For larger computer development
ply you with all of it: A systems, interface the A/D  systems. After this task is
new line of A/D con- converter to our new completed, use your Ma-
verters. Intelligent remote  serial control unit, SCUL.  trix system as a network
controllers. A choice of Then run your communi- controller if required. For
Z80*-based control sys- cations link back to your multi-tasking operations,
tems to back it up. And, of central processor. To build  specify the MITE-80/BIOS ™
course, complete develop- it, use our broad line of software package to speed
ment systems to speed up 280 components and up implementation.
your design cycle. BYTEWYDE™ memories. The result? Easy to de-
To configure your sys- Or choose from our MD sign systems that are
tem, start with any of our  Series™ microcomputer flexible, yet powerful.
new A/D converters. Next, modules to quickly config-

e
>

£ M 4

’
28

LA RARARALAAA

\

il

.......
-

sCul

Get a line on the source.
easy and practical it is to short

Mostek.

U.S. and Canadian Diplomat Southland

Distributors
ARIZONA

Kierulff Electronics
Phoenix, AZ
602/243-4101

Wyle Dist. Group
Phoenix, AZ
602/249-2232

CALIFORNIA
Arrow Electronics
Sunnyvale, CA
408/739-3011

Bell Industries
Sunnyvale, CA
408/734-8570

Kierulff Electronics
Los Angeles, CA
213/725-0325

Kierulff Electronics
San Diego, CA
714/278-2112

Kierulff Electronics
Tustin, CA
714/731-5711

Schweber
Electronics
Irvine, CA
714/556-3880

Wyle Dist. Group
El Segundo, CA
213/322-8100

Wyle Dist. Group
Irvine, CA
714/641-1600

Wyle Dist. Group
Santa Clara, CA
408/727-2500

Wyle Dist. Group
San Diego, CA
714/565-9171

COLORADO
Kierulff Electronics
Denver, CO
303/371-6500

Wyle Dist. Group
Commerce City, CO
303/287-9611

CONNECTICUT
Arrow Electronics
Wallingford, CT
203/265-7741

Schweber
Electronics
Danbury, CT
203/792-3500

FLORIDA

Arrow Electronics
Ft. Lauderdale, FL
305/776-7790

Arrow Electronics
Palm Bay, FL
305/725-1480

Clearwater, FL
813/443-4514

Kierulff Electronics
St. Petersburg, FL
813/576-1966

GEORGIA
Arrow Electronics

Norcross, GA
404/449-8252

Schweber
Electronics
Atlanta, GA
404/449-9170

ILLINOIS

Arrow Electronics
Schaumburg, IL
312/893-9420

Bell Industries
Chicago, IL
312/982-9210

Kierulff Electronics
Elk Grove Village, IL
312/640-0200
INDIANA

Advent Electronics
Indianapolis, IN
317/297-4910

Ft. Wayne Electronics
Ft. Wayne, IN
219/423-3422

Graham Electronics
Indianapolis, IN
317-634-8202

Pioneer Std.
Electronics
Indianapolis, IN
317/849-7300

IOWA

Advent Electronics
Cedar Rapids, 1A
319/363-0221

MARYLAND
Arrow Electronics
Baltimore, MD
301/247-5200

Schweber Electronics
Gaithersburg, MD
301/840-5900

MASSACHUSETTS
Arrow Electronics
Woburn, MA
617/933-8130

Kierulff Electronics
Billerica, MA
617/935-5134

Lionex Corporation
Burlington, MA
617/272-9400

Schweber Electronics
Bedford, MA
617/275-5100

Call your Mostek distributor toda
en your design cycle by specifyin

MICHIGAN
Arrow Electronics
Ann Arbor, MI
313/971-8220

Schweber
Electronics
Livonia, MI
313/525-8100

MINNESOTA
Arrow Electronics
Edina, MN
612/830-1800

Industrial
Components
Minneapolis, MN
612/831-2666
MISSOURI

Olive Electronics

St. Louis, MO
314/426-4500

Semiconductor Spec
Kansas City, MO
816/452-3900

NEW HAMPSHIRE
Arrow Electronics
Manchester, NH
603/668-6968

NEW JERSEY
Arrow Electronics
Moorestown, NJ
609/235-1900

Arrow Electronics
Saddlebrook, NJ
201/797-5800

Kierulff Electronics
Fairfield, NJ
201/575-6750

Schweber
Electronics
Fairfield, NJ
201/227-7880

NEW MEXICO
Arrow Electronics
Albuquerque, NM
505/243-4566

Bell/Century
Albuquerque, NM
505/292-2700

NEW YORK
Arrow Electronics
Farmingdale,

LI, NY
516/694-6800

Arrow Electronics
Hauppauge, NY
516/231-1000

Arrow Electronics
Liverpool, NY
315/652-1000
Arrow Electronics

Rochester, NY
716/275-0300

MOSTEK.

Lionex Corporation
Woodbury, NY
516/921-4414

Schweber Electronics
Rochester, NY
716/424-2222

Schweber Electronics
Westbury, NY
516/334-7474

NORTH CAROLINA

Arrow Electronics
Winston-Salem, NC
919/725-8711
Hammond Electronics
Greensboro, NC
919/275-6391

OHIO

Arrow Electronics
Centerville, OH
513-435-5563

Arrow Electronics
Reading, OH
513/761-5432
Arrow Electronics

Solon, OH
216/248-3990

Pioneer Std. Electronics

Cleveland, OH
216/587-3600

Pioneer Std. Electronics

Dayton, OH
513/236-9900
Schweber Electronics
Beachwood, OH
216/464-2970
OREGON

Kierulff Electronics
Portland, OR
503/641-9150

PENNSYLVANIA
Arrow Electronics
Pittsburgh, PA
412/351-4000

Pioneer Std. Electronics

Pittsburgh, PA
412/782-2300

Schweber Electronics
Horsham, PA
215/441-0600

SOUTH CAROLINA
Hammond Electronics
Greenville, SC
803/233-4121

TEXAS

Arrow Electronics
Dallas, TX
214/386-7500

Quality Components
Austin, TX
512/835-0220

Quality Components
Dallas, TX
214/387-4949

y. He can show you how
g a single-source:

Quality Components
Houston, TX
713/772-7100

Schweber Electronics
Houston, TX
713/784-3600

UTAH
Bell/Century

Salt Lake City, UT
801/972-6969

Kierulff Electronics
Salt Lake City, UT
801/973-6913

WASHINGTON
Kierulff Electronics
Seattle, WA
206/575-4420

Wyle Dist. Group
Bellevue, WA
206/453-8300

WISCONSIN
Arrow Electronics
Oak Creek, WI
414/764-6600

Kierulff Electronics
Waukesha, WI
414/784-8160
CANADA

Prelco Electronics

Mississauga, Ontario
416/678-0401

Prelco Electronics
Montreal, Quebec
514/389-8051

Prelco Electronics
Ottawa, Ontario
613/226-3491

R.A.E. Industrial
Burnaby, B.C.
604/291-8866

Zentronics
Ottawa, Ontario
613/238-6411

Zentronics
Mississauga, Ontario
416/676-9000

Zentronics
Montreal, Quebec
514/735-5361

Zentronics
Waterloo, Ontario
519/884-5700

Zentronics
St. James, Manitoba
204/775-8661

What's the shortestdistance
betweenyouand an intelligent data
acquisition and control system?




Chrysler schedules
electronic odometer
for ’81 Imperlals

Mount St. Helens
gumming up some
semiconductor works

More protection
ordered by Pentagon
from static discharges

Use of automation
by managers seen
saving $100 blillon

Intel cuts
8-bit 8088 prices
by 60%

Electronics/ July 3, 1980

Electronics newsletter

Chrysler Corp. will introduce an electronic odometer on its 1981 Imperial
luxury car as part of a standard electronic instrument module. Ford Motor
Co. and General Motors Corp. already have electronic instrumentation on
certain luxury cars, but the Imperial’s odometer is believed to be the first
in the industry. Mileage data will be processed in one of the two Motorola
6801 microprocessors in the module. The random-access memory in the
6801 will store the mileage up to 6.2 miles (10 km), then dump it in a
nonvolatile metal-nitride-oxide-semiconductor memory chip. The High-
land Park, Mich., auto maker estimates that the MNOS memory can retain
data for as long as 10 years without power when new and for at least one
year even after the equivalent of 200,000 miles. In addition to customer
appeal, Chrysler figures the electronic unit is one way to achieve a
virtually tamper-proof odometer. Federal regulations require such a device
in 1982 model-year cars.

From the areas surrounding angry Mount St. Helens in Washington come
reports that the settling volcanic ash is creating a nuisance for semiconduc-
tor manufacturers. Intel Corp., for instance, temporarily shut down its
Aloha, Ore., wafer fabrication facility because of high impurity levels.
Though it is back on line, Intel is taking *“extreme precautions” by
vacuuming off clean-room employees. Also, National Semiconductor
Corp. is curtailing construction of a similar plant in Vancouver, Wash, —
not because of contamination, but because prospective personnel are now
reluctant to move into that area. In addition, volcanic ash has disrupted
automated outdoor bank tellers in the area [ Electronics, June 19, p. 55].

Those polyethylene bags used to protect electrostatic-sensitive components
during their in-plant travels will no longer do for shipping them for use in
Government projects. A new standard from the Department of Defense,
DOD Standard 1686, “Electrostatic Discharge Control Program for Pro-
tection of Electronic and Electrical Parts, Assemblies and Equipment,” in
effect puts an end to the practice. It specifies that all such parts and
equipment must have an additional conductive wrap around the antistatic
material to block external electrostatic discharges.

If managers and other professionals fully use automated office tools, a
savings of over $100 billion can be achieved by 1985, says a study recently
concluded by Booz, Allen & Hamilton Inc. The New York consulting firm
points out that a white-collar worker’s productivity can be increased by as
much as 15% by 1985 with a time savings equivalent of 15% or more of
operating income before taxes for the types of business organization
surveyed. If such businesses move aggressively, says the study, a time
savings of more than 9% annually is possible within 24 months.

In what insiders term a major effort to capture the 8-bit market, Intel
Corp. has dropped the price of its 8088 microprocessor by 60% at all
quantity levels. The 5-MHz chip, which has the 8-bit data interface of the
8085 microprocessor and the instruction set of the 16-bit 8086 micropro-
cessor, will be priced closer to the 8-bit than to the 16-bit part. In
quantities of 100, the price of the 8088 drqps from $78 to $31.90, and
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single-unit pricing drops from $93.60 to $38.25. These prices are still not
as low as the $11.25 (100-unit quantities) tag on the popular 8085, but
Santa Clara, Calif.-based Intel expects that the 1-megabyte direct addres-
sability of the 8088, compared with the 65-kilobyte addressability of the
8085, will make the 8088 the choice for upgrading 8-bit systems.

Radlo-control chips Look for Texas Instruments Inc. to jump into low-cost radio control
circuits used in remote-control toys. TI’s Advanced Circuits department in

being readied by Tl Sherman, Texas, is believed to be readying a two-channel integrated-

for toy applications injection-logic receiver circuit known as the SN76609 that will work with
the company’s six-channel 1L transmitter chip, the SN76605. In 500,000-
unit quantities, the two are expected to sell for about $2.50 per set, or
about half the cost of other TI transmitter-receiver pairs. TI is believed to
be pursuing sales that could lead to volume production in time for the
1981 Christmas buying season.

Researchers unvell Researchers at International Business Machines Corp.’s Thomas J. Wat-
son Research Center in Yorktown Heights, N. Y., last week announced
high-resolution fabrication of all-niobium, thin-film superconducting quantum-interfer-
Josephson Squids ence devices, termed Squids, using the Josephson-nanobridge technology
announced a half year ago [ Electronics, Jan. 3, p. 41]. Measurement of the
noise properties of the devices demonstrates their intrinsic energy resolu-
tion to be about three times Planck’s constant, the lowest value yet
attained. Squids are being used in geophysical studies of gravitational
waves to find ways to predict earthquakes and are being studied for use in

medicine for nonintrusive examination.

Utility applies Toledo Edison Co. in Toledo, Ohio, has installed a motor drive for its
giant, 3,500-hp flue-gas fans, whose speeds are varied by adjusting the
microprocessor control frequency of the voltage applied to the motor windings. Built around an
to save energy 8080 microprocessor, the control is the first solid-state variable-frequency
drive installed by a utility, says Westinghouse Industry Products Co.,
Buffalo, N. Y., the drive system’s designer. Heretofore, utilities kept fan
motors turning at a constant high speed and restricted the flue-gas flow
from coal-fired boilers by mechanical vents. Part of a $53 million upgrade,
the motor and drive cost $1.5 million. The power company expects to save
up to 30% of the cost of energizing four fans, or about 16 million kw-hr
per year. The drive system, which controls power-carrying thyristors, is fed
information that determines how fast to draw out the flue gas. The ac
frequency driving the synchronous motors is then optimized.

Addenda In a move aimed at reducing overseas refrigerated shipping costs to a
growing number of offshore assemblers, Morton Chemical Co. has broken
ground on a $3 million factory in Singapore that will produce its Novolac
B-type epoxy molding compound widely used by the semiconductor indus-
try for plastic packaging. The new plant will boost the Woodstock, Iil.,
firm’s production capacity for the epoxy by some 20%. . . . Intel
Corp.’s Aloha, Ore., operation is starting to ship samples of 16-K static
random-access memories using its new high-density double-polysilicon
HMOS 11 process [ Electronics, Nov. 22, 1979, p. 40].
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What's the difference
between Basic. and Pascal?

COMPARE THESE APPROACHES TO DRAWING A CIRCLE

n BASIC

“Thisiseasy...”

100 MovE RO

[l0 FOR T=0 10 3¢ STEP 25
120 DRAW R #Co%(T), R¥ SINCT)
3¢ NEXT T

“Oops, didn't quite meet ... ’
... but that’s easy to fix.”

1060 MOVE RO e

ilo FOR T=0 TO 360 sTEPR 25
|20 DRAW R¥eas (), R¥ sINCTD

130 NEXT T

“Oh, now it closes...
in fact, it overlaps.”

Programming by trial and error

in Pascal

“The simplest circle drawn with line
segments is a regular polygon ...”

procedure Circle (X, Y, Radius: real);
const Sides = 16; Pi = 3.14159265;
var N:integer; Theta : real;
begin
Move (X+Radius,Y);
for N:= 1 to Sides do begin
Theta: = 2 * Pi * (N/Sides);
Draw (Radius * cos (Theta) + X,
Radius * sin (Theta) + Y);
end;
end;

Programming by design

GET IT RIGHT THE FIRST TIME

INTERNATIONAL
DISTRIBUTORS

Australia: Sydney
Network Computer Services
280-3677

on

Canada: Vancouver
Valley Software
(604) 291-0651

Oreg

Software
Real Time Products

01-588-0667

Jepan: Tokyo 2340 SW Canyon Road * Portland, Oregon 97201

Rikei Corporation (503) 226-7760 * TWX 910-464-4779

03-345-1411
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If you like the feel of precision tools, give us a call or return this coupon.

Name

Circle 41 on reader service card
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New twist on an old idea
sets new accuracy standards

in digital logic switching.

Detent springs and pins operate

directly on logic disc starwheel,

eliminating slippage, backlash,
inaccurate positioning.

CTS Series 230 digital rotary switches assure accu-
racy in two important areas. First, contacts are
insert molded securely in thermoset modules...
not soldered or clipped in place. The one-piece
molded design eliminates the mechanical shifting
of contacts/terminations. And second, the detent
mechanism is part of the logic disc for foolproof
positioning.

Engineering imagination is justabout the only limit-
ing factor in using this problem solving switch. 40
detent positions are standard, but up to 50 are
optional. And units may be ganged to increase the
number of functions. Logic disc codes are anything

Logic disc and detent
mechanism are integral for
constant accuracy.

Plated copper terminals and
contacts insert molded in 94V-O
thermoset for perfect
positioning. Eliminates
soldering and assembly
[[l“ probiems.

it

!

ol
r ")

As many as 4 digital logic
switches may be ganged to
increase the capacity of
functions.

you can devise using a maximum 8 level truth table
per switch section

While one side of the logic disc is programmed
for switching functions, the other side can have a
7 segment code to operate LED’s or LCD's. And at
a cost of about $2, a CTS digital logic switch may
well be an answer in search of a problem.

For technical information, circle the Reader Num-
ber. Or for a free 7 digit readout sample, write on
your letterhead and indicate the use you contem-
plate for a CTS digital logic switch. Write CTS of
Elkhart, Inc., 1142 West Beardsley Avenue, Elkhart,
IN 46514. (219) 295-3575.

CTS corPORATION

Circle 42 on reader service card

ELKHART. INDIANA
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Significant developments in technology and business

Phoneme-based

speech chip

needs less memory

by Gil Bassak, Industrial/Consumer Editor

Votrax converts its boards
into C-MOS synthesizer

that turns 70 to 100 b/s
into an unlimited vocabulary

Not to be outdone by semiconductor
makers’ integrating speech synthesis
circuitry onto silicon, the Votrax
division of Federal Screw Works has
announced a single-chip synthesizer
that may leave the others speechless.
The Troy, Mich., firm, a pioneer in
phoneme-based board-level synthe-
sizers, has packed the major features
of its line—including unlimited vo-
cabulary and minimal memory re-
quirements—onto the SC-01 chip.

Unlike competitive parts from
Texas Instruments and National
Semiconductor, the new offering
requires neither a human speaker
nor the chip supplier to assist in gen-
erating the vocabulary. In competing
devices, messages are reconstituted
from previously spoken and analyzed
words.

Phonemes. Rather, the Votrax
synthesizer relies on phonemes, the
most basic of speech sounds, stored
as 6-bit words in a separate memory
chip. The speech IC contains the cir-
cuits for selecting the phonemes and
connecting them to generate words
and sounds.

An important adjunct to the chip
is a stand-alone development system
(see photograph) with which a user
develops the words to be generated.
The system contains the general
rules of speech used to formulate the
phoneme sequence.

It converts the sequence into the
digital code to be stored in the mem-
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Speak up. Votrax's 6502-based development system converts typed words and phrases

directly into spoken ones. Its algorithm simulates the rules for pronunciation.

ory chip. A user types a sentence or
phrase into the development system,
which breaks each word into phon-
emes and then into the code.

In some applications, the synthe-
sizer chip itself can independently
access the phonemes stored in
memory. A microprocessor may be
needed if the reproduced phrases
reach a certain complexity —for ex-
ample, if the words to be spoken go
beyond a relatively simple phrase or
sentence or choices among different
possibilities must be made.

Shown at the recent Consumer
Electronics Show in Chicago, the
large-scale integrated circuit was
designed for Votrax by Silicon Sys-
tems Inc., a Tustin, Calif., firm spe-
cializing in custom ICs for the tele-
communications industry. Imple-
menting the chip in complementary-
MOS, Silicon Systems has produced
a 155-mil-square part that functions
typically at 7 milliamperes over a
wide range of supply voltages.

Housed in a 22-pin dual in-line
package, the SC-01 requires data
rates of only 70 to 100 bits per sec-

ond, compared with at least 900 to
1,200 b/s required by other single
and multichip synthesizers. Thus its
speech program fills much less mem-
ory space.

One reason Silicon Systems was
chosen as chip developer is its exper-
tise in switched-capacitor filtering
[Electronics, Feb. 15, 1979, p. 105]
for realizing low-frequency analog
filters on silicon. Phoneme-based
synthesizer ICs are primarily analog.

The script. An original-equipment
manufacturer can produce his own
programs with the CDSI develop-
ment system, a $10,000 investment.
It processes English sentences and
phrases entered on the keyboard by
means of an algorithm that deter-
mines which of 45 phonemes, 16
durations, and 3 pauses best dupli-
cate the phrases.

The OEM’s programmer can modi-
fy the sequence for better sound.
Then the sequence is stored in read-
only memory for access by the syn-
thesizer chip.

By varying the rate of the on-
board clock, the OEM can produce
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electronic sounds beyond the range
of speech, making the SC-01 appeal-
ing for toys and games. At $12
apiece in quantities, the chip should
be popular in consumer applications.

Though Votrax is silent about
interested OEMs, some feedback may
be heard from potential users. For
example, Intelligent Systems Corp.,
the Norcross, Ga., maker of small
business systems, is designing a
voice-synthesis peripheral based on
the SC-01. *“You’ll see a lot of prod-
ucts with it at the next Consumer
Electronics Show,” predicts David
M. Deans, vice president of market-
ing for intelligent systems.

Solid state

Polysilicon bids to
fill substrate role

A new wave of processing tech-
niques, including laser annealing and
advanced trimming methods, may
give a burst of versatility to polysili-
con. They expand the material’s
horizons to include serving as sub-
strates for integrated circuits, nota-
bly three-dimensional and large-area
ICs, and as high-accuracy resistors
for analog applications.

Such uses were discussed at the
38th annual Device Research Con-
ference, held late last month at Cor-
nell University in Ithaca, N. Y. Also

a hot topic was a transistor made of
amorphous silicon.

Polysilicon is already in use at the
device level, heavily doped with
impurities for gates and interconnec-
tions in MOS components and lightly
doped for high-resistance loads in
static memories. Researchers are
using laser annealing to enlarge its
grain_ size [Electronics, March 1,
1979, p. 88] so that it can substitute
for expensive single-crystal silicon as
the starting material for integrated-
circuit fabrication.

Combo. Unlike the single-crystal
material, polysilicon can be depos-
ited atop insulating silicon dioxide.
This cheaper insulating substrate
could be used where IC makers are
taking such expensive routes as com-
bining sapphire with single-crystal
silicon.

Polysilicon plus silicon dioxide
could lead to true three-dimensional
structures, as Texas Instruments Inc.
has already demonstrated (see pho-
tograph). Another possibility with
laser-annealed polysilicon would be
very large chips: since its transistors
do not rely on the regularity of sin-
gle-crystal material, the problem of
crystal imperfections or dislocations
vanishes.

At the conference, Cornell and
Stanford universities reported using
laser-annealed polysilicon to fabri-
cate metal-semiconductor field-ef-
fect transistors with gate lengths of 1
micrometer. The researchers say
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Prospects for a shortfall in the bulk polysilicon that is turned into single-
crystal silicon for semiconductor fabrication are easing this summer, says
industry consultant Daniel J. Rose. The improved outlook is due to increased
availability of the trichlorosilane (SiCl;H) essential to polysilicon production,
says the president of Rose Associates, Los Altos, Calif.

In high demand for many uses, the chemical is in stepped-up production at
its major supplier, Union Carbide Corp. Thus all users —including polysilicon
makers—can turn out more products, says Rose. The chemical is basic to
the formation of the raw material from which polysilicon is made.

Early this year, Rose had predicted that between August and September
semiconductor makers’ demand for polysilicon would outstrip production
[ Electronics, Feb. 14, p. 45]. That crunch is moving further off, he says, but it
is still coming in the long run. “There are still no plans for new startups of
polysilicon plants,”’ he notes.

Another factor bearing on polysilicon’s supply-and-demand balance is
perceptible softness in orders from chip makers. However, Rose and other
observers see this as a short-term glitch. -Larry Waller

SILICON DIOXIDE

ALUMINUM

PHOSPHORUS:
OOPEO
AMORPHOUS
SILICON

GATE
OXIOE

\

GLASS j
SUBSTRATE

\

UNOOPEQ
AMORPHOUS
SILICON

Glassy. When chips are fabricated of laser-
annealed polysilicon on silicon dioxide,
three-dimensional structures are possible
(top). Another possible material under inves-
tigation for fabrication of integrated circuits
is amorphous silicon (bottom).

MES FETs are suitable for both ana-
log and digital circuits and “in novel
structures such as multilevel inte-
grated circuits.”

National Semiconductor Corp. of
Santa Clara, Calif., and the Ad-
vanced Research and Applications
Corp. of Sunnyvale, Calif., are using
a continuous-wave argon laser to
activate previously implanted source
and drain areas as well as to lower
the resistance of polysilicon gates
and resistors. This laser activation of
polysilicon devices replaces high-
temperature annealing, so fabrica-
tion requires no raising of wafer
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temperatures beyond that needed for
polysilicon deposition: 650°C.

Beyond laser-annealed polysilicon
on a silicon dioxide substrate comes
amorphous silicon, which can be
applied directly to any kind of glass
substrate. Researchers from the To-
kyo Institute of Technology reported
at the conference on fabricating an
amorphous-silicon thin-film transis-
tor (see figure) with an on-off cur-
rent ratio of more than 10%1. “To
the best of our knowledge, this is the
first amorphous silicon FET inte-
grated transistor,” they say.

Like polysilicon, large amorphous
silicon transistors are not sensitive to
crystal imperfections and disloca-
tions. The Tokyo Institute research-
ers feel, therefore, that amorphous
ICs are likely to serve as controllers
and drivers in large-area displays.

Electric trim. Yet another use for
polysilicon is as resistors in analog
applications, where high accuracy is
needed. To achieve that accuracy,
researchers at the Musashino Elec-
trical Communication Laboratory of
the Nippon Telegraph and Tele-
phone Public Corp. reported trim-
ming these resistors electrically.

Their approach forgoes expensive
laser trimming equipment, although
it can only decrease resistance, so
the values must be made high and
then trimmed. However, the re-
searchers say that the values can be
trimmed as much as 50%, and “ac-
curacies better than £0.01% can be
easily obtained.” Indeed, they have
built a monolithic 14-bit digital-to-
analog converter with nonlinearities
held to less than 2 of a least signifi-
cant bit.

In the trimming scheme, high cur-
rent pulses of 10® amperes per
square centimeter are shot through
the polysilicon, heavily doped with
10% atoms of impurities per cubic
centimeter. The researchers say the
high current melts the boundary lay-
ers between grains, and in the subse-
quent recrystallization, impurity
atoms concentrate at the boundaries
to enhance conduction. However, it
would appear that the current pulses
effectively anneal the polysilicon—
much like laser annealing does, but
without the laser. -John G. Posa
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Packaging

Chip-carriers stepping
onto production line

Ceramic chip-carriers are moving
out of the category of a next-genera-
tion packaging technique into use in
both commercial and military appli-
cations. As this space-saving alterna-
tive to dual in-line packages gains in
popularity, new chip-carrier struc-
tures are being developed.

“By the end of the decade, most of
the packaging needs for integrated
circuits will be met by chip-car-
riers,” says John Stafford, supervisor
of chip-carrier and discrete device
packaging development at Bell Lab-
oratories, Murray Hill, N. J. He was
keynote speaker at a technical ses-
sion at the recent Nepcon 80 East in
New York, where papers from Digi-
tal Equipment Corp., Bell Labs, and
RCA Corp.’s Missile and Surface
Radar division described:
® Leadless chip-carriers on special
sockets and ceramic motherboards
for insertion into printed-circuit
boards on production lines.
® Mixed chip-carriers and DIPs on
pc boards.
® Dual-cavity chip-carriers and
motherboards, doubling densities.

Chip-carriers are not only smaller
than DIPs; they have their input/out-
put pads on 40-to-50-mil centers,
whereas the larger packages use
100-mil centers for 170 pins. For
example, an equivalent chip-carrier
takes up a third less space than a
68-pin DIP.

In the future. Even so, a board that
will contain all large-scale and very
large-scale ICs will need pad spac-
ings of 20 to 25 mils to shrink the
package size for these chips with
their high 170 counts. Another devel-
opment that may be in the works is
direct soldering of chip-carriers to
standard pc boards; now the leadless
carriers must be inserted into a sock-
et or motherboard.

But there is no waiting at DEC,
where the carriers are in use in vol-
ume, says George Northover, senior
engineer in applied manufacturing

Duplex housing. An experimental chip-car-
rier developed at Bell Laboratories has cavi-
ties on both sides for active or passive inte-
grated circuits, offering doubled chip densi-
ties on LSI- or VLSI-packaged pc boards.

technology at the Maynard, Mass.,
firm. “Any device with over 40 pins
is now considered fair game for a
chip-carrier,” he says.

One approach, in a board for a
computer peripheral, uses a chip-
carrier in a custom socket from Amp
Inc. of Harrisburg, Pa. The carrier
has 50-mil spacing on its 170 pads,
but the socket has solder tails on
Dip-standard 100-mil centers. Thus
both packages can be mixed on a
single board.

Motherboard. DEC is also using
small, leaded multilayer ceramic
motherboards, onto which the carri-
ers are reflow-soldered. One package
contains a microprocessor chip and
its read-only memory on a seven-
layer 40-lead motherboard only 0.6
in. wide.

Another application is a side in-
line package. The SIP contains four
interconnected 16-K random-access
memories plus capacitor ICs. It is
mounted upright, occupying even
less area than the motherboards with
their DIP-sized footprint.

Bell Labs sees mixing chip-carri-
ers and DIPs as an important near-
term requirement, and so it is push-
ing ahead with its multiple intercon-
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nection package, which is a small pc
board onto which a chip-carrier in a
socket mounts. The MIP’s leads are
on 100-mil centers.

Dual cavities. Another develop-
ment at which Stafford says Bell is
looking is an experimental carrier
with chip cavities on both top and
bottom (see photograph, p. 45). This
arrangement allows two internally
interconnected chips to fit where one
went before.

For complex military applications,
RCA’s Missile and Surface Radar
division has successfully fabricated

large ceramic motherboards with
arrays of chip-carriers on both top
and bottom. Each side is intercon-
nected to the other by Berg edge
pins.

The chip-carriers contain both sin-
gle LSI chips and multichip hybrids.
The packaging density of 25 chips
per square inch of the double load
approaches that of chips wire-bond-
ed to substrates, the highest density
packaging method, says Ron Kolc,
unit manager of advanced technolo-
gy at the Moorestown, N. J., opera-
tion. -Jerry Lyman

Components

Planar geometry of power MOS FET
lowers its resistance to fast switching

Aiming for fast-switching high-volt-
age power MOS field-effect transis-
tors, Intersil Inc. has refined the ver-
tical double-diffused process, achiev-
ing a structure with a bigger p region
than other D-MOS processes give.
The resulting MOS FETs boast sub-
stantially lower on-resistance and
hence an order of magnitude im-
provement in switching time, says
the Cupertino, Calif., company.

As the overhead view of the gate
pattern in the photograph indicates,
the underlying p regions are long
running lines, rather than hexagons
as in other vertical D-MOS parts.
(The small hexagons in the photo are

Long. Intersil’s double-diffused process for
power MOS field-effect transistors uses elon-
gated p regions for low on-resistance and
high current density.
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simply the source contacts.) “It is a
structure that yields a large periph-
ery from which to inject current and
results in the lowest on-resistance
and highest current density, thus the
best efficiency, for a given device
size and breakdown voltage,” says
Jerry Zis, director of analog and
power products marketing.

Z-MO0S. The structure, named z-
MOS for no particular reason, “elimi-
nates even more of the problems™
associated with V-groove power FETs
than Intersil’s own U-groove modifi-
cation, says Zis. Both v.MOS and
vertical D-MOS structures are strong
contenders in the race to overtake
bipolar transistors in power applica-
tions [Electronics, May 22, p. 143].

As well as depending on the larger
p region, current density is improved
by substituting the essentially linear
circuit patterns for the space-eating
hexagons. “If we chose to engineer
our device spec-for-spec equivalent
to [a competitive D-MOS] device at
any voltage breakdown level, the z-
MOS chip would be 20% to 25%
smaller in area,” says Tony Grant,
product marketing manager.

Also, the Z-MOS structure has a
lower gate capacitance than other
D-MOS structures, Zis claims,
“which affects the way the device is
driven and reduces the cost of cir-
cuitry needed to drive it.” The parts

will switch much faster than other
vertical D-MOS offerings—10 versus
100 nanoseconds, typically, accord-
ing to the company.

Intersil’s product plans are still in
the making, so the company is not
ready as yet to release specifications.
However, the company may target
the 2.25-to-2.5-ampere range first,
figuring on voltage breakdowns of
450 volts.

Planar. Similarly, pricing is far
from set, but a density improvement
of 20% should translate into a com-
parable yield improvement. Another
cost benefit should be the planar
structure resulting from the new
Intersil process.

“It eliminates many problems
associated with the V-groove struc-
ture,” Zis says. As well as requiring
fewer masking steps, ‘“‘you don't
have to make a V groove in each
mask,” he adds. “This provides bet-
ter control of the process, since it is
very tough to control the etching
rate for each V groove.”

When Intersil decided to enter the
power MOS FET field, it developed its
U-groove process to alleviate break-
down problems that occur with the
sharp-pointed V structures. It plans
to continue to use it in the near term
for parts with breakdown voltages of
100 V or less, where Z-MOS’s density
improvement is much less dramatic.

-Bruce LeBoss and Roger Allan

Power MOS FETs
shrink switcher

The coming second generation of
switching power supplies is in the
works, featuring power MOS field-
effect transistors to reduce size and
weight, increase reliability, and im-
prove response to line variations. In
the vanguard is Hewlett-Packard
Co.’s New Jersey division, which is
introducing a series of supplies that
use power MOS FET technology to
switch at 200 kilohertz.

This operating frequency is about
10 times that of the best of present
switching power supplies, which use
bipolar switching transistors. How-
ever, the new line will be somewhat
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Combo. HP's new line of switching power supplies uses power MOS FETs and a resonant

tank and inverter transformer that convert square waves into sine waves.

more expensive—a single output 50-
watt modular unit will sell for $154
in quantity, whereas the first-gener-
ation switchers sell for between $50
and $90.

Plus. HP can point to a distinct
advantage in size and weight, which
may well appeal to manufacturers
making compact computers, periph-
erals, and instruments. A single-out-
put supply weighs a mere | pound
and measures 7.1 by 5 by 1.0 inches,
whereas a typical bipolar switching
supply of that size would weigh 2 to
2.51b.

What’s more, the company is
specifying a mean time between fail-
ures of 100,000 hours, compared
with about 60,000 hours for the first-
generation switchers. The line also
will meet the stringent European
VDE requirements for radio-frequen-
cy and electromagnetic interference.

Faster response is another plus
with power MOS FETs. “You have a
wider safe-operating area; you can
handle larger instantaneous power
levels,” notes Bruce D. Rosenthal,
power MOS operations manager at
Intersil Inc. “The FETs have high
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current gain and fast switching, as
well as a free reverse diode.” MOS
FET devices have this diode inherent-
ly; in earlier switching supplies it
could add $10 to the cost of the
circuitry, he explains.

The reduced parts count in the
new line contributes to the reliabili-
ty. “A single-output switching power
supply that uses transistors has an
average of 100 to 120 components,”
says Dilip Amin, project manager at
HP’s Rockaway, N. J., facility. “We
have used about 20% fewer compo-
nents.” HP has not settled on a single
supplier for the MOS FETs as yet. All
of these devices will be designed to
HP’s specifications, however.

Also, the first-generation operat-
ing frequency of 20 kilohertz or less
requires relatively large filter capaci-
tors. HP can use high-density capaci-
tors with the same equivalent-series
resistance and inductance. Also, it
winds its own transformers with
small-diameter 50-strand wire, giv-
ing a compact unit that still can han-
dle the high switching frequency.

Moreover, the resonant tank and
inverter transformer changes the

square wave generated by the MOS
FET switching devices into sine
waves (see figure). “The unique
advantage of sine waves is that they
have no edges and thus are much
easier to filter or shield against than
square waves and their associated
sharp rise times,” observes Paul
Bailey, an HP section manager. By
eliminating the sharp peaks, the
sine-wave conversion circuit largely
accounts for the reduced radio-fre-
quency and electromagnetic interfer-
ence, he adds.

Withal, MOS FET switching power
supplies are likely to take a while to
flower. The time is not ripe yet, says
Robert J. Boschert, president of Bos-
chert Inc., a leading power supply
manufacturer.

“Operating at higher frequen-
cies—up around 200 kilocycles—
requires component expertise that
isn’t available now,” he says. *“Mar-
kets where cost isn’t a factor will be
using power FET supplies first, but it
will be three to five years before the
commercial or computer market-
place takes advantage of them,” he
adds. -Pamela Hamilton

Business systems

Joint computer design
fights obsolescence

The new kid on the block in the
computer systems game, Zenith
Data Systems Corp., is teaming up
with a university heavyweight in
computer sciences, the Massachu-
setts Institute of Technology, to
bring an MIT-designed machine to
market. The design, from MIT’s Lab-
oratory for Computer Science in
Cambridge, Mass., aims for a ma-
chine that shrugs off obsolescence.
The basic concept is about four
years old, says Michael L. Dertou-
zos, head of the lab, but no computer
maker would take on the job of
developing the machine for a (1980)
$30,000 retail price. Finally the
Heath subsidiary of Schlumberger
Ltd. took it on—and when Zenith
Radio Corp. bought Heath and res-
tructured its own Data Systems sub-
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Toshiba starts IC production in U. S.

Silicon Valley has a new integrated-circuit manufacturer: Toshiba Semicon-
ductor (USA) Inc. Its n-channel-MOS facility in Sunnyvale, Calif., acquired in
April when Japan's Toshiba Corp., took over Maruman Integrated Circuits
Inc. is already turning out 4114-type 4-K static random-access memories
and 4116-type 16-K dynamic RAMs. Another Japanese company, Nippon
Eilectric Corp., earlier bought IC maker Electronic Arrays Inc., and Fujitsu is
building a RAM fabrication plant in San Diego. Hitachi and Mitsubishi are
known to be considering American manufacturing bases.

In the fourth quarter, production will begin on a 16-K static RAM using a
high-performance MOS process. Also coming then will be Toshiba’s versions
of Intel’'s 2147 4-K static RAM and 8049 microcomputer.

The $9 billion parent corporation last year shipped to the U. S. $20 million
of its $600 million semiconductor production. **We expect Toshiba’s semi-
conductor sales in the U. S. to total about $50 to $60 million, with about 30%
coming from Sunnyvale,” says Randall Crume, director of marketing for
memory and microcomputer products at Toshiba America, which is the
separate marketing arm of the parent. "'In 1981, we expect our semiconduc-
tor sales here to be about $100 million, with 70% of that™* coming from the

California facility, he reports.

-Martin Marshall

sidiary, Nu was ready to compete
[Electronics, June 19, p. 36].

The Chicago subsidiary of Zenith
has delivered 10 engineering proto-
types to the lab and is shooting for
production prototypes of Nu-type
machines by year-end and first deliv-
eries in 1981.

Power. Dertouzos’ original con-
cept was for a super-powerful per-
sonal computer that could be linked
together in a distributed processing
system in which no one machine
would exercise control. Thus the
microprocessor-based Nu has hefty
processing power.

“Using a Nu would be something
like working with a multi-hundred-
thousand-dollar timesharing system,
but with the convenience of having
one’s own data base at hand, of
being able to dedicate the machine
to experimental use in the lab, and of
never having to wait in a queue,”
says Dertouzos. “Nu could give
equivalent and possibly faster com-
putation, offer network communica-
tion, electronic mail, word process-
ing, and shared data bases where
appropriate—but without depen-
dence on large remote mainframes.”

The machine has a multiplexed
data bus that can handle 32 data and
32 address bits. Thus it can take full
advantage of the 16-bit MC68000
microprocessor’s addressing capabil-
ities: 16-bit data and 24-bit address.
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What’s more, the extra width of
the data bus will permit upgrading
of the machine once more powerful
microprocessors come along. “We
want to ride the wave of micropro-
cessor development,” says Dertou-
zos. The bus is an example of the
emphasis on avoiding obsolescence
in the design—an effort much of
which he attributes to Stephen A.
Ward, an MIT professor of electrical
engineering and computer science,
and graduate student Christopher J.
Terman.

Also important in the scheme to
sidestep obsolescence is the operat-
ing system, called Trix. Though
effective in single-user applications,
it also is designed for networks of
interconnected Nu machines. It uses
a stream-communications approach,
allowing uniform, transparent access
to both local and remote files, pro-
grams, machines, and services.

C language. Trix is written in the
high-level C language [Electronics,
May 8, p. 129] and therefore can be
translated rapidly should a Nu
machine acquire a different proces-
sor. “The only major task is to
rewrite the code generator for the
compiler, then to recompile the
existing software,” Ward says. “The
whole operation might take about a
man-month.” Dertouzos notes that
MIT already has built Nu systems
with the Intel 8086 and the Zilog

Z8000, as well as with the 68000.

The Trix operating system may
use a little more memory than one
written in machine language, but
with today’s low memory costs, that
is almost irrelevant. The engineering
prototypes will support as much as 8
megabytes of random-access main
memory and 20 megabytes of disk
memory. Although aimed at single-
user applications, they include a 5-
to-10-megabit-per-second serial in-
terface for networking, as well as an
RS-232-C port for slower digital
communications.

Freedom from obsolescence also
means applications flexibility, which
appeals to Zenith Data Systems. Its
president, Edward J. Roberts [Elec-
tronics, March 13, p. 14] envisions a
series of Nu-based machines with
varying amounts of memory, and
possibly with less powerful micropro-
cessors, priced from $50,000 down-
ward: he even talks of personal com-
puting as a target.

“The machine seems to have the
characteristics needed to break into
the market,” says small-computer
expert Norman Zimbel of Arthur D.
Little Inc. “Now we should watch
for some creative marketing from
Zenith—perhaps a combination of
traditional and mass-marketing ap-
proaches, plus some fiexible pric-
ing.” -James B. Brinton

Production

Faster bath refines
additive plating

The coming generation of multilayer
printed-circuit boards will make rig-
orous demands on plating processes,
requiring deeper holes and finer lines
on tighter grids. PCK Technology
sees an opening that will give addi-
tive plating processes the long-
sought chance to augment subtrac-
tive plating, and so it has come up
with an improved additive process.
Laden with very large-scale inte-
grated circuits mounted on small
chip-carriers featuring tightly
packed input/output pins, the new
pc boards will have plating require-
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ments beyond the capabilities of sub-
tractive etching, which tends to
undercut fine lines and to plate deep
* holes unevenly. Additive processes
overcome these hurdles; unfortu-
nately, they have been excruciatingly
slow and so have garnered only a
small portion of the plating market.

Faster. PCK Technology, which is
a division of Kollmorgen Corp., has
refined its process so that it now
takes 5 hours to plate 1 ounce of
copper instead of the 12 to 20 it once
took. “This factor alone could elimi-
nate the use of second shifts, cutting
labor costs considerably,” says Ho-
ward Hansen, manager of applica-
tions engineering for the Glenn
Cove, N. Y., operation.

What’s more, the new CC-5 pro-
cess can put down S5-mil lines and
spaces to a * 1-mil tolerance, where-
as the 15-year-old CC-4 process is
hard to push below 10 mils. Both
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Tight fit. PCK Technology's new CC-5 addi-
tive process can plate extremely fine details,
such as these 5-mil lines and spaces (shown
at 100 x magnification, left).

processes can uniformly plate a
matrix of tiny via holes that have an
aspect ratio of board thickness to
hole diameter of as high as 10:1—a
typical figure for a multilayer board.

The division already has made
two-sided sample boards, both sides
carrying 5-mil lines and spaces on a
50-mil grid suitable for the footprint
pattern of chip-carriers. The cur-
rently used dual in-line packages
need holes on 100-mil centers.

Changes. The processing steps are
basically the same in CC-5 and
CC-4, but pck Technology has
developed a faster-acting chemical
solution for the plating bath. CC-5
uses a different complexing agent to
keep the copper dissolved in the
highly alkaline plating solution. It
permits faster removal of the copper
during plating.

Also, CC-5 works with a dry film
resist, laminated onto the board,
whereas CC-4 used a liquid screen-
able resist. Because of the inherently
better resolution, ‘dry film resists
permit plating of finer lines.

Already, boards designed for an
array of chip-carriers are moving
into applications that present plating
problems. For example, the Koll-
morgen division is using its CC-5
process to plate some 20,000 vias, 20
mils in diameter and on 50-mil cen-

ters on a 12-by-18-inch, 11-layer
board that is 0.11 in. thick, which
represents an aspect ratio of 5.5:1.
The prospective customer, a large
computer manufacturer, subtractive-
ly etches the inner layers, laminates
them together, and drills the inter-
connecting vias. Although its pc-
board facility is capable of exceed-
ingly complex work, it cannot elec-
troplate the matrix of tiny, deep
holes satisfactorily. So it shipped
boards to PCK Technology, which
demonstrated it could plate the high-
aspect through holes. -Jerry Lyman

Information processing

Standards group
plays Ethernet down

Touted as a standard for local data-
communications networks, Ethernet
is finding the going rough at the
hands of a working group developing
such a norm for the Institute of Elec-
trical and Electronics Engineers.
“There are substantial differences
between the committee’s drafted
functional requirements for a stan-
dard and the present Ethernet con-
ception as put forth by its devel-
opers,” Xerox Corp., Digital Equip-
ment Corp., and Intel Corp., says the
Local Network Standards Commit-
tee in an interim report.

The proposed digital packet
switching network [Electronics, June
5, p. 89] is under consideration, says
committee chairman Maris Graube
of Tektronix Inc. in Beaverton, Ore.
But there are several areas where his
group sees problems.

Problems. For one, the committee
wants the standard to include the
modulator-demodulator and the in-
terface between the user’s equipment
and the modem that gives access to
the network. “If this is done, the user
need only replace the modem to con-
vert a signal-transmission technology
like coaxial cable into fiber-optic,
infrared, or some combination,” says
Graube. Ethernet is a coaxial net-
work only and is dependent on a
specific modulation technique.

The handshaking procedures and
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various error checks as insurance
against signal loss are also problems.
Graube feels that Ethernet’s use of
its own protocol rather than a stan-
dard such as HDLC makes it difficult
to realize these safeguards.

“Error correction in Ethernet is
handled by user software in yet
unspecified ways,” he says. “This
allows each device to be on its own,
creating incompatibilities.”

Graube also reports that his com-
mittee [Electronics, March 27, p. 40]
feels that a local net should follow
what the International Standards
Organization calls the open systems
interconnection reference. This stan-
dard assigns a list of tasks to the
network, and Ethernet “does not
appear to follow it,” he says.

By summer’s end, he hopes the
committee will “come up with a sys-
tem that will satisfy perhaps 70% of
all possible local network require-
ments.” With backing from three
heavyweights that span the electron-
ics industries, Ethernet may gain
some de facto acceptance, but that
will not influence his group, he says
emphatically. -Harvey J. Hindin

Software

Pascal popularizer
turns to DOD’s Ada

By the end of August, the Depart-
ment of Defense will announce the
final definition of its Ada high-level
language. Already the language is
spurring much controversy, but one
noted software expert thinks DOD is
on the right track.

Programmers favoring lean,
streamlined languages are saying
that Ada is huge and overdone
because it includes operating system
features. But DOD has special needs;
for example, it would like all input,
output, and runtime software to be
in Ada for maximum uniformity
among its myriad of computers.

Adding such facilities later re-
quires extensions, notes Kenneth L.
Bowles, director of the Institute for
Information Systems at the Univer-
sity of California. His past work has
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News briefs

Rockwell putting 1-Mb bubbles on boards

Rockwell Inc.’s long-promised 1-megabit bubble-memory chip will be ready
sometime next month, as part of single-board memory systems. However,
the boards, which include all control circuitry, are being offered now with
Rockwell’s 256-K bubble memory. Initially the RMS family includes a 32-
kilobyte board with a single 256-K memory and a 64-kilobyte board. Desig-
nated RMS 121 and 122, they sell in single quantities for $1,800 and $2,100.
Boards using 1-megabit bubbles, the 128-kilobyte RMS 141, and the 256-
kilobyte 142 will cost $3,200 and $5,350. Each 6-by-9.75-inch board has a
100-kilohertz field rate and is compatible with 6500- and 6800-bus develop-
ment systems. Communication rates between the host and memory boards
depend on the number of parts: average data rate for the RMS 122
two-memory board, for example, is 22 kilobytes per second after access.

Indian firm buys rights to Lear Siegler mini

Appearing soon on the Indian subcontinent will be Lear Siegler’'s VDP-1000
minicomputer line, discontinued by the company last July. The rights to the
line have been bought by Internationali Power Company of Madras, which
currently markets Data General minicomputers. Lear Siegler will manufacture
the VDP-1000s, which are compatible with Data General Nova 1200s, until
the end of the year. The Indian firm currently manufactures power systems,
as well as creating applications software for the Data General systems it
sells. It is one of only three firms in India that market computers, primarily
because of restrictive import licensing regulations. lts computers, the first to
be manufactured there, will not be subject to these restrictions.

Signetics shrinks packages for analog ICs

Signetics Corp. has put 13 of its analog integrated circuits into single in-line
packages about one-quarter the size of conventional dual in-line packages,
or 0.188 by 0.196 by 0.053 inch. The 13 circuits initially available in the S.O.
(small outline) package include comparators, single and dual operational
amplifiers, encoders and decoders for radio control systems, and precision
voltage regulators. By the end of 1980, Signetics plans to have another 12
standard ICs available in SIPs, costing about 30% more than their DIP
counterparts. The S.0. package is small enough to be used in hybrid
modules in place of naked chips, and Signetics will perform both ac and dc
tests on the parts, whereas it is set up to perform ac tests only on bare
integrated circuits.

RCA Corp. drops president. . .

RCA Corp. president Maurice R. Valente is out after six months on the job,
allegedly for inadequate performance. Chairman and chief executive officer
Edgar H. Griffiths is replacing him with a five-member Office of the Chairman
that includes William C. Hittenger, executive vice president for research and
engineering; Roy H. Pollack, executive vice president for government and
commercial systems; Julius Koppelman, executive vice president for the
communications operations; Frank A. Olsen, president and chief executive
officer of Hertz; and George H. Fuchs, executive vice president for industrial
relations. Valente had been an executive vice president at International
Telephone & Telegraph Corp., where he was a contender for the giant
company's top spot.

. . . Changes, too, at RCA Solid State and Motorola Semiconductor

At RCA's Solid State division, in Somerville, N. J., Carm Santoro will head
engineering, manufacturing, and marketing, coming from American Micro-
systems Inc., where he was senior vice president in charge of microproces-
sors, memory, and communications products. At the Motorola Semiconduc-
tor Group, Pasquale A. Pistorio has resigned as head of the Phoenix-based
International division to take the presidency of SGS-ATES, a leading semi-
conductor maker in his native ltaly. An 18-year Motorola veteran, Gary L.
Tooker, is taking his place.
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SEMICONDUCTOR NEWS FROM THE PRACTICAL WIZARDS OF SILICON VALLEY.

National takes the RAM market
head on.

Practical T0-237
innovation transistors
in Series/80 last up to
product line 8 times longer
than TO-5s
Linear
best sellers: - Get the latest
see National from the National
Archives Archives
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Draw from the industry’s
largest selection of microcomputer boards.

Nationai offers the broadest line
of practical Series/80 board ievel
computer products that feature
functional design, reliable operation
and easy availability,

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

This is precisely why National offers over
75 MULTIBUS™-compatible Series/80 prod-
ucts. 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
line is hardly just a second source supply.
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