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synthesizer, function generator and
sweep oscillator in one $3000** instrument.

For unprecedented performance per dollar, use HP’s 3325A
Synthesizer/Function Generator in applications such as testing
communication and servo systems or simulating geophysical
and biomedical transducers.

Frequency synthesizer. The easy-to-use front panel lets
you select sinewave, frequency {11-digit resolution) and up to
10V peak-to-peak amplitude into 509. Direct readout of units
on the 3325A is given in peak-to-peak, rms or dBm. And for
low-distortion audio and VLF/ULF testing, the 3325A can be
used as a low-cost frequency standard as well.

Function generator. Squarewaves to 11 MHz with 20 nsec
rise time let you evaluate timing and gating circuits with
precision. Or, use the triangle and ramp waveforms to 11 kHz
with 0.05% linearity for accurate VCO testing and amplifier
performance analysis.

Sweep oscillator. Sweep linearly over 13 decades or
logarithmically over 7 decades without phase discontinuity and
simplify swept frequency measurements on networks. Sweep-
time selection ranges from 0.01 to 99.9 seconds.

Automatic testing. Combine the 3325A with a computing
controller via the HP-IB*** for easy programming and versatility
in production testing. Isolated interface and floating input/output
simplifies system design.

And there’s more. Ten storage registers for quick recall, exter-
nal amplitude and phase modulation, +719.9° phase offset,
auxiliary 21 to 61 MHz output, self test, and synchronization
capability with other instruments. Plus two field installable
options: An oven-controlled 10 MHz oscillator for stability of
0.05ppm/week ($550%*) and a 40V peak-to-peak output to
1 MHz ($200**).

Get all the details on this new wideband frequency synthesizer,
programmable function generator or phase-continuous frequency
sweeper from your local HP field engineer.

Sinewave specificaton only

Domesnc U.S.A. price only.

* HP's Implementation of IEEE Standard 488-1975

HEWLETT@W PACKARD

1507 Page Mill Road, Palo Alto, California 94304

For assistance call: Washington (301) 948-6370, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282

Circle 900 on reader service card




SURPRISE!

The Data Link of the future
is available from HP today.

HP’s new Fiber Optic System guarantees error free (P. <10 °) data transmission from DC to 10Mb/s NRZ over
distances up to 100 metres. This system is immune to electromagnetic interference, radiates no external signal and provides

Ml

total electrical isolation between terminals.
TTL compatible, our system includes a PC board mountable transmitter and receiver which operate from a single 5V power

supply. Our low loss. single fiber connector/cable assemblies are available
HEWLETT "ﬁﬁ; PACKARD

in five standard lengths from 10 to 100 metres.
Applications include large computer installations, distributed
processing. power plants. process controls and remote instrumentation.
Prices start at 3570 for the HFBR-0010. 10 Metre System.

1507 Page Mill Road, Palo Alto, California 94304

255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1262

For more information or immediate off-the-shelf delivery. call any franchised
For assistance call: Washington {301) 948-6370, Chicago (312)

HP distributor. In the U.S. contact Hall-Mark. Hamilton/Avnet.
Pioneer Standard, Schweber, Wilshire or the Wyle Distribution Group
(Liberty Elmar). In Canada, call Hamilton/Avnet or Zentronics. Ltd.

“U.S. Domestic Price Only

01806

Circle 1 on reader service card



Look at the performance you get with HP’s
new 20 Hz to 40 MHz Spectrum Analyzer.

3 Hz tesoluﬂon bandwidth
lets you resolve 50 Hz and 60 Hz
powerline sidebands greater than
80 dB down from a carrier.

80 dB dynamic range. That means
80 dB without noise, spurious signals or
distortion products. Total measurement
range of ~137 dBm to +30 dBm,

HP’s new 3585A Spectrum
" Analyzer delivers all
of this capability and

more. An internal
microprocessor gives

you new versatility

for spectral measure-

ments, provides ac-

curate answers and

saves measurement time.

Easy-to-use. With the display marker, you can pick any
point on the digitally stored trace and get dxrect answers without
having to count graticule lines, interpolate, or perform calcu-
lations. Maximum accuracy is always maintained because of the
automatic internal calibration routine. Photo documentation is
simple —alphanumeric labeling on the CRT gives you all neces-
sary information to define a spectral sweep.

It’s simple to operate too, because control parameters can be
easily entered via keyboard and continuously varied with a knob.
Autoranging circuitry automatically selects the proper range for
you. And bandwidth coupling assures proper resolution and
sweep calibration.

Added capability includes internal display marker with direct
readout to measure spectral noise density as well as relative
frequency and level. Other marker aids simplify display adjust-
ments such as centering a signal and raising it to the reference level.

Circle 2 onreader service card

+0.4 dB absolute amplitude
accuracy—until now only
available with a wave analyzer.

+0.3 Hz frequency accuracy
with 0.1 ppmymo stability due to
a high-performance synthesized
local oscillator.

You can even store two traces and display them either
separately or together. Or display the arithmetic difference to
simplify comparisons.

More than programmable. The 3585A is not only HP-IB*
compatible for easy system integration, but with a desktop com-
puter it can compute parameters such as total harmonic dis-
tortion or log frequency response using measurement data
transferred from the analyzer. The computed data can then be
sent to the analyzer CRT for convenient display. You can even
use the analyzer keyboard to enter data into or call up programs
from the desktop computer.

But that’s just the beginning. For complete details on the 3585A
Spectrum Analyzer, talk with your local HP field engineer.

* HP’s implementation of IEEE Standard 488-1975.

HEWLETT ﬁ PACKARD

1507 Page Mill Road, Palo Alto, California 94304

For assistance cali: Wastington (301) 948-6370, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282
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BUSINESS: Foreign trade, stock options are next AEA targets, 42
MINICOMPUTERS: Sperry Univac design put software first, 44
INSTRUMENTATION: Fiber optics isolate scope from high voltage, 46
INDUSTRIAL: Farm equipment adding microprocessors, 46
CONSUMER: Prospects brighten for dual TV picture, 48

MEDICAL: Aids help sharpen handicappeds’ skills, 50

NEWS BRIEFS: 50

Electronics International

SWEDEN: Nationwide paging system broadcasts on fm radio, 67
WEST GERMANY: Intermetall GmbH goes it alone on VLS|, 68
JAPAN: System realizes distributed processing scheme, 70

GREAT BRITAIN: Low-end personal computer market heats up, 72

Probing the News

COMMUNICATIONS: Riding the surface acoustic waves, 81
MEMORIES: 64-K CCDs face an uncertain future, 85
COMPANIES: Data General at 10, 90

ELECTRONICS ABROAD: China offers opportunities, 92
Japanese establish beachhead in Britain, 96

1979 World Markets Forecast

World overview, 105

U. S. markets, 106

U. S. consumption charts, 114
European markets, 118

Japanese markets, 123

Europe /Japan consumption charts, 127

Technical Articles

PACKAGING: 64-pin QUIP keeps microprocessor chips cool, 130
DESIGNER'S CASEBOOK: Filter levels output of oscillators, 134
Smoke-detector chip generates long time delays, 135

Opto-isolated detector protects thyristors, 137
MICROPROCESSORS: Designing fail-safe systems, 139

MEMORIES: The 64-K RAM: which way to refresh? 145

ENGINEER'S NOTEBOOK: Strain gage needs no a-d conversion, 148
C-MOS tester checks for assembly errors, 148

New Products

IN THE SPOTLIGHT: System cuts cost of LSI testing, 161
MICROCOMPUTERS & SYSTEMS: 5-V board controls minifloppies, 166
COMMUNICATIONS: Tough optic cables take hard pulls, 182
INDUSTRIAL: System profiles temperatures for processes, 194
COMPUTERS & PERIPHERALS: New, faster Novas cut costs, 206
PACKAGING & PRODUCTION: Wafer cleaner increases yields, 221
MATERIALS: 246

Departments

Publisher’s letter, 4

Readers’ comments, 6

News update, 8

People, 14

Editorial, 24

Meetings, 26

Electronics newsletter, 33
Washington newsletter, 57
Washington commentary, 58
International newsletter, 63
Engineer's newsletter, 152
Products newsletter, 241
New literature, 254
Services

Employment opportunities, 260
Reprints available, 268
Reader service card, 277

Electronics /January 4, 1979

Vol. 52, No. 1 * January 4, 1979

Highlights

Cover: Solid growth despite uncertainty, 105
Electronics markets will continue to outpace
individual countries’ Gross National Prod-
ucts, but an anticipated general economic
downturn and inflationary pressures, includ-
ing the recently announced increases in oil
prices, make predictions more tentative
than usual.

For 1979, Electronics' annual survey
predicts a 13% increase to $136.7 billion for
U. S., West European, and Japanese con-
sumption of electronics equipment. Leading
will be Japan, with an expected growth rate
of nearly 15% (p. 123). The U.S. should
grow 13.5% (p. 106), and Europe 10.9%
(p. 118).

Cover photograph is by Don Carroll.

SAW devices turn a minus into a plus, 81

The bulk wave in surface acoustic-wave
devices has always degraded their frequen-
cy response but now is being used to
enhance it by researchers in the U. S. and
the UK.

84-pin QUIP keeps chips cool, 130

Smaller and sturdier than the 64-pin dual
in-line housing, the new quad in-line pack-
age, designed for microprocessors, also has
low thermal resistance, low pin-to-pin
capacitance, and low lead resistance.

Building in fault detection, 139

Microprocessor systems faced with de-
manding applications must be able to
detect failures, sound warnings, and protect
themselves. Possible methods use self-diag-
nosis, external hardware, or redundant
systems.

And in the nextissue . . .

High-level languages for microcomputers: a
special report . . . testing microprocessor-
based system boards . . . a data-link con-
trol chip that supports all three bit-oriented
protocols.
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Publisher’s letter

ell before the United States

recognized the People’s Republic
of China, a group of 15 Americans
from the Institute of Electrical and
Electronics Engineers Computer So-
ciety toured the country as part of an
educational exchange. It was a fasci-
nating trip that demonstrated Chi-
na’s interest in outside technology.

As the Probing the News about
China (p. 92) points out, the Chinese
have fallen behind in computers and
electronics generally, largely because
of the total eclipse of scientific
research and development during the
ill-fated Cultural Revolution of the
last decade. Today, the only efforts
to build computers take place at the
universities, according to Barry Bor-
gerson, one of the tour members and
director of research and technical
planning for Sperry Univac in Blue
Bell, Pa.

He reports that these universities
accorded the Americans a very
friendly reception. Apparently every
one of the schools visited gave almost
the same welcoming address, an
apology for the decline of Chinese
technology during the Cultural Re-
volution. Borgerson met one Chinese
Ph.D. who spent the period working
on a farm.

Despite the belief that China is a
country of complete solidarity, com-
puter projects are poorly coordi-
nated. The same model machine
made at different universities may
have completely different designs, so
that there is virtually no chance of
interchanging the end products.
Harvey Garner of the Moore School
of Electrical Engineering at the
University of Pennsylvania (where
the first U.S. computer was built)

estimates that the Chinese universi-
ties build only about 10 computers a
month. Virtually all of them are
used to teach computer technology
to others.

One major hindrance, the Ameri-
cans discovered, is that the Chinese
have translated very little computer
information available in English,
which has forced designers to learn
English.

The U. S. visitors are now compil-
ing their information and comparing
notes in order to prepare a full report
on the trip for the society. It should
make interesting reading in view of
the recent, more general opening of
the People’s Republic to relations
with the U. S.

OII crisis, Part 2, may once agam

begrime electronics business in
1979. This year’s market forecast
(p. 105) is generally optimistic, de-
spite the uncertainties. The main
reasons are that electronics has
usually been able to outperform the
general economy and that there is
considerable momentum left over
from 1978.

Back in 1974, during Oil Crisis,
Part 1, total U. S. electronics equip-
ment consumption was up about 8%,
well above a dismal Gross National
Product. West European and Japa-
nese electronic production was hard-
er hit but still managed to move
ahead of its associated GNPs that
year. So there is some basis for look-
ing on the bright side this year.
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14 functions at your fingertips ,
plus frequency marker for |...5$695
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Krohn-Hite's new Model 1600 lin-log
sweep generator provides sine, square and
triangle waveforms from 0.2 Hz to 3 MHz. Choose
among these frequently needed functions:

® Continuous ® Gate ® Trigger ® Pulse ® Continuous

sweep ® Triggered sweep ® Gated sweep ® Hold-

sweep-hold ® Tone burst ® Triggered burst ® Gated

swept burst ® Triggered swept burst ® Sweep-hold-

burst ® External VC -

Model 1600 also gives you a handy frequency
marker useful for frequency response tests. Calibrated '
start/stop controls provide choice of up or down sweep.
Other helpful features include an output attenuator
calibrated in dB; variable DC offset +10V; TTL output for
gating, blanking, etc,; variable start phase and trigger
level; and more.
If you would like all these features at your
fingertips, circle reader service number or call us.

KROHN-HITE

CORPORATION
Avon Industrial Park. Avon. MA 02322  (617) 5B80-1660 TWX 710 345 0831

SALES OFFICES ALA., Huntsville (205) 534-9771, ARIZ., Scottsdale 16021 994-5461. CAL., San Jose (408} 292-3220 Inglewood (213) 674-6850, COL., Deaver (303) 773-1218. CONN., Canton Center (203)
§25-7647. FLA., Orlando (305) 894-4401: GA.. Atlanta (404) 455-1206. HAWAII, Honolulu (808) 941-1574, ILL., Aritngton Hts (312) 394-3360. IN.. Fort Wayne (219) 485-0845. KS.. Lenexa (913) 888-0215
LA.. Lafayette (318) 984-3516, MO.. Towson (301) 321-1411, MASS., Wakefield (617) 245-5940, MICH.. Southfield (313) 569-4497. MINN., St Paul (612) 645-5816. MO.. St Louss (314) 731-5400, N.M.

Albuguerque (505) 255-2330, N.J.. Cherry Hill (609) 482 0059; N.Y., Etmont (516) 488-2100. Rochester (716) 473-5720, Syracuse (315) 437-6666. Vestal (607) 785-9947, N.C., Burlington (919) 227-3639
OHIO. Chestertand (216) 729-2222. Dayton (513) 434-8993 OKLA.. Tulsa 1918) 299-2636. ORE., Portland (503) 207-2248. TEX., Dalias (214) 661-0400. Houston (713) 688-1431. UTAH, Sandy (801) 942-2081

VA.. Falis Church (703) 573-8787. WA., Bellevue (206) 454-3400, CANAOA, Montreal, Quebec (514) 341-7630. Ottawa. Ontario (613) 235-5121, Toronto. Ontario (416) 445-9900 Vancouver, Bntish Columbia
(604) 253-5555. Hahtax, Nova Scota (902) 454-8321. St John's. Newfoundland (709) 726-2422

Circle 5 on reader service card
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..with our Model 150
S-100 bus
Logic Analyzer.

O PLUGS INTO ANY S-100 SLDT

O MONITORS ADDRESS, DATA, STATUS,
INTERRUPTS AND CDNTROL SIGNALS

O CAN ANALYZE EXTERNAL EQUIPMENT
D OPERATES WITH ANY OSCILLOSCOPE

How does this grab you?

The Model 150 plugs into one slot of an S-100,
computer and “grabs” fifty-six major signals.
Fifty-six. That's more troubleshooting and train-
ing visibility than any other logic analyzer can of-
fer you. Need to look at signals external to the
bus? No problem. The Model 150 even incor-
porates a fully-independent 8-channel analyzer
identical to the popular Model 100A. (See Popular
Elgctronics, Feb. 1977.)

A remote-control plug-in pod provides fingertip
control over all triggering, data collection and dis-
play functions. So plug the Model 150 into your
computer — you may never unplug it again.

Complete kit and manual .......... $369.00*
Assembled unit and manual ....... $449.00°
Data probes for external analyzer . $10.95 ppd
Separate 100-page owner's manuasl . $7.95 ppd

*Add $5 00 for AIR shippingin U S, $15 00 foregn
Call residents please add appropriate sales lax

'i PARATRONICS INC.

800 Charcot Avenue s San Jose s CA 95131
Tel: (408) 263-2252/TWX: 910-338-0201

Substantial dealer discounts available.

6 Circle 6 onreader service card

Readers’ comments

Please note

To the Editor: Your article on very
large-scale integration [“Tackling
the very large-scale problems of
VLSI: a special report,” Nov. 23,
p- 111] is informative and insightful.
However, it omits any mention of
TRW’s LSI and VLSI products.

In the early 1960s, TRW origi-
nated transistor-transistor logic, now
the standard logic circuitry around
the world. Today, we manufacture
integrated circuits with 30,000 elec-
tronic elements, 2-micrometer lines,
and less than 1-picojoule gate-
switching energies.

We agree that there is a trend
toward fixed-function parts that per-
form highly complex tasks. We
disagree, though, that analog func-
tions will receive more attention as
VLSI technology advances.

We also disagree with the state-
ment by Thomas A. Longo on page
115 that producible die sizes will
eventually exceed 90,000 square mils.
We have already surpassed that size
with our 24-bit multiplier, the
dimensions of which are 324 by 348
mils, or 112,752 square mils.

Ralph Miller
TRW LSI Products
Redondo Beach, Calif.

The more, the better

To the Editor: Your article “Stan-
dard symbols let designers grasp
logic operation quickly and easily”
[Dec. 7, p.143) was very much
appreciated. However, as a member
of the Institute of Electrical and
Electronics Engineers’ SCC 11.9
committee on logic symbols, which is
responsible for preparing the five-
year update to ANSI Y32.14, | want
to indicate that other companies
have adopted this standard. Digital
Equipment Corp., Sperry Univac,
Control Data Corp., and Honeywell,
to name a few in the U. S, are active
in using the standard. A number of
European firms also use it.

ANSI Y32.14 is the U.S. stan-
dards work that is closely aligned
with International Electrotechnical
Commission (IEEE) Publication 117-
15. IEC publication 117-15 is in
process of another update as a result
of the effort by IEC Technical

Committee Number 3 in Europe.
The Europeans, as well as ourselves,
have had a continuing effort going
for several years now.

In fact, this committee is coming
to the U. S. in April 1979 for a five-
day meeting with SCC 11.9 to
discuss much-needed updates of mi-
crocircuit symbolism; currently,
rules for complex large-scale, as well
as many types of medium-scale, inte-
grated circuits are not included to an
extent that allows easy, uniform
buildup of symbols.

John P. Russell
Richfield, Minn.

Move that decimal point

To the Editor: The article on
Hewlett-Packard’s beam-penetration
color display leaves me confused
[“Beam-penetration displays get
cheaper,” Nov. 23, p. 167]. In two
places (title and text) it states that
the beam writing rate is 25.4 cm (10
in.) per second, which with a 50-Hz
refresh base allows writing of only
one 0.2-in. vector flicker free. But
the article also states that full-screen
(7 in.) deflection is only 100 nano-
seconds; however, at 70 in./micro-
second that is equivalent to
117.8 X 10 cm/s, which is a rather
large difference. Which is correct?
J. M. H. Heines
Newport, R. 1.
B The first figure is incorrect. It should
have been 25.4 centimeters per micro-
second. Also, HP says that its writing
speed is greater than 25.4 cm/us and
that its deflection time is less than
100 ns, which should account for the
remaining discrepancy.

Corrections

Electron Beam Microfabrication Corp.
of San Diego, Calif., says delivery of
its electron-beam projector will be in
1981, not 1979 (“E-beam projector
takes giant step towards practicality,”
Nov. 23, p.73). The company also
says it does not own the rights to the
initial electron-beam projector work of
Westinghouse Corp.

In “HP-67/97 program performs
current analysis” (Dec. 7, p.152),
instruction 152 should read R4 and
instruction 178 should read X #07.
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HP5328A
Universal Counter.
The Right Performance
At The Right Price.

If you’re looking for a medium priced universal
counter with the capability to do just about
any counting job and the versatility demanded
by tough systems applications, look no further.

For only $1300* the HP 5328A Universal
Counter is a basic 100 MHz/100ns instrument
that expands to meet your needs. Optional
modules let you expand its capabilities to 512 or
1300 MHz and 10 ns time interval.

You can select an optional built-in DVM
(single-ended or full floating, 10 uv to 1000v)
for accurate determination of trigger levels and
for external digital voltage measurements.
Only HP offers it.

*U.S. Domestic price only.

Other options let you make use of an
ultra-stable time base and HP Interface Bus
Operation including full remote control of the
counter and the DVM.

Sound good?

There’s more information available for you
on the HP 5328A Universal
Counter and the full line of
sophisticated HP electronic
counters.

Just call your nearby
HP field office or write

for our new electronic
counter brochure.

ELECTRONIC COUNTERS

100 pOO 04

I

HEWLETT |7Tﬂ”, PACKARD

1507 Page Mill Road, Palo Alto, Cahformia 94304

For assistance call: Washington (301) 948-6370. Chicago (312)
255-9800. Atlanta (404) 955-1500, Los Angeles (213) 877-1282
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Hipotronics ..
HIGH

VOLTAGE DC
POWER
SUPPLIES
AND
POWER
PACKS

Standard supplies from
1 kW to 50 kW

1 kW supply
provides
120kV @ 8 mA

Power Supplies
Complete range of unregulated high
voltage dc supplies with voltage out-
puts from 1 kV to 1000 kV and current
outputs from 10 mA to 50 Amps avail-
able in standard designs at economi-
cal prices. Fully instrumented and
protected, these supplies are

ideal for:

® Laboratory use

= Capacitor charging
® |_aser supplies

® CRT supplies

= Marx generators

s Many more

5,75& 10 kV
@ 5mA OEM
Power Packs

Power Packs

Miniaturized, oil-filled steel cans for
OEM use. Voltages from 2.5kV to
100kV at 2,5 & 10 mA. Low cost
high reliability.

Metered Power Packs

Same miniature power packs availa-
ble with simplified or deluxe controls
for rack-mounting. Short circuit cur-
rent limit option makes these ideal for
cap charging applications

Write or call for complete details

[ S
HIPOTRONICS

= e
HIPOTRONICS, INC.

P O Drawer A. Brewster. NY 10509
(914) 279-8031 Twx 710-574-2420
-Amex Symbol HIP
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News update

B Bell's ESS No. 4, the high-capac-
ity, all-digital switch with interna-
tional telephone network switching
capabilities that was first installed in
New York [Electronics, Oct. 26,
1978, p. 179], is working as planned.
By the early 1980s, all international
calls from the U. S. will be switched
by offices equipped with this elec-
tronic switching system.

The company expects to realize
substantial savings in equipment and
operating costs compared with
switching centers using the nondigi-
tal No. 4A crossbar switching
systems, some of which were in-
stalled more than 25 years ago. One
reason is that the ESS No. 4
provides efficient, full “gateway”
operation; that is, it can handle all
three types of international calls—
calls to or from the U. S. and transit
calls (between West Germany and
Australia, for example.)

Though the older technology
could also handle all three, the
steady growth in international traffic
requires greater capacity, reliability,
and easier maintenance —which the
No. 4 delivers. Also, Bell is continu-
ing to develop hardware and soft-
ware for new features and capabili-
ties for the system.

B In 1928, the British Broadcasting
Corp. installed a set of radio broad-
cast transmitters. Electronics did not
report on the matter because the
magazine did not yet exist—it was
born in 1930. But here’s news of the
replacement of those original trans-
mitters: the BBC has installed 11
50-kilowatt solid-state devices from
Marconi Communications Systems
Ltd. The new systems may be oper-
ated in parallel for a total of 150 kw
of working power for the British
broadcasters in each installation.

Thirteen more transmitters are on
order. When they are placed on line,
the BBC network will be fully auto-
matic and will be capable of unat-
tended operation.

The decision to change was stimu-
lated by an international conference
in 1975 that reallocated the frequen-
cy band occupied by the BBC.

Harvey J. Hindin

Over 20,000

in Use

Field Proven
Lab Accuracy DPM

PM-4

$170
0.02% Accuracy

e+1,+£10,+£100 or +1000V
range.

® Auto zero & polarity.

® Programmable decimal.

® Range change capability.

® Protected input.

®1”"H x 2.5"W x 3.25"D.

el arge 0.3" LED display.

Non-Linear Systems, Inc.
Originator of the digital voltmeter.

Box N, Del Mar, California 92014

Telephone (714) 755-1134 TWX 910-322-1132

Circle 274 on reader service card

Digltal
*Programmable
DIP

TTL DL Compotible

BEL FUSE INC.
203E VanYorrt st. Jerrey City N.J.

07302 (201)432-0463
TWX 710-730-530I
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Carroll

put the touch on

ewlelt-Packard

_now you can have
Data at your
Fingerhips:

H

CARROLL

the leader in Touch
Technology now offers
the benefits of Touch
to system designers.
Design a system with-
out keyboard imposed
constraints. A Touch system
requires no command language or typing
expertise -- the user responds by touching data
displayed on the screen. The natural, friendly and easy touch
of a function provides an ideal man/machine interface. Reliable all solid state con-
struction provides your system with a competitive edge. Contact CARROLL for
information on how the HP Touch Terminal can be adapted to your system, or allow
CARROLL to quote on a custom Touch system design for your application. Put the touch
on your customers, call Carroll Manufacturing.

‘Developed in cooperation with Intormation Retrieval research at the National Library of Medicine

e - 1212 HAGAN CHAMPAIGN, IL 61820
CARROLL 217 / 351-1700
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NOW, A I2-BIT
A/D GONVERTER

THE 7109:S10

MICROCOMPUTER DATA BUS OR UART

NO EXTERNAL ACTIVE COMPONENTS,
ONLY 8 PASSIVE COMPONENTS NEEDED

FOR AN OPERATING A/D
e O erecision \ l
INTERNAL |  AUTO/ZERO AND \ ;
CLOCK POLARITY CIRCUITRY ‘

—

|
| S
) ,

B———————

|  +12BIT BINARY
l( s
FLOATING ./
wor o RREEEREEREEEAAAERT 7O THE P ONTABUG.
TO THE P DATA BUS.
3-STATE OUTPUT. 8-BIT
BYTE FORMAT. HANDSHAKE
\ ‘ CAPABILITY WITH UARTS
{ | | 4 )
START  STATUS MODE SEND LOAD “~———
CONVERT ENABLE BYTE
ENABLE

*100 piece price in plastic
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MONOLITHIC
FOR YOUR uP:

ANOTHER FIRST FROM INTERSIL.

Down goes the component count. The ICL7109 is
the first £12-bit binary, .01% accurate, single chip
A/D converter with true handshaking capabilities
for a wide variety of UART and uP data logging
applications. On a single chip, the ICL7109
contains all active analog and digital circuitry
necessary to accurately convert analog input into
digital data. Byte oriented, three-state output allows
the ICL.7109 to interface directly with 8-bit and
wider microprocessor data busses.

HANDSHAKE.

The ICL7109’s handshake ability allows it to
interface directly with industry standard UART’s for
remote serial data transmission. Sequencing the
output of the two 8-bit bytes is performed by the
7109 either synchronously with conversions, or on
demand. Without the addition of any external com-
ponents. Again, down goes the component count.

ANALOG FEATURES.

* True differential signal and reference input

* Zero drift <1uV/°C

¢ Full scale <5ppm/°C (not including reference)

¢ Linearity <0.01%

* Conversion rate of .1 to 7.5 conversions per second

DIGITAL FEATURES.

* Direct interface with popular uP’s (6100, 6800,
8048, 8080, etc.)

* Three-state byte organized outputs

* Run/hold input, status output

* UART handshake capability

EYES, EARS AND FINGERS

FOR YOUR nP.

If you're sensing temperature, pressure, humidity,
light intensity or any of a host of “real world”
signals, the ICL7109 is your answer. One IC.
Straight to the data bus.

ALL FOR $10.

Down goes the component count. Down goes the
price. $10 in lots of 100 or more. Up goes system

reliability. Who says good news for engineers is bad
news for purchasing?

NEED AN INTRODUCTION?

Call your Intersil Sales Office, your Franchised
Intersil Distributor, or return the coupon below.
We'll see that you get everything you need to know
about the ICL7109 single chip A/D converter.

INTERSIL SALES OFFICES:

CALIFORNIA: Sunnyvale (408) 744-0618, Long Beach
(213) 436-9261 » COLORADO: Aurora (303) 750-7004

+ FLORIDA: Fort Lauderdale (305) 772-4122

« ILLINOIS: Hinsdale (312) 986-5303

« MASSACHUSETTS: Lexington (617) 861-6220

+« MINNESOTA: Minneapolis (612) 925-1844 « NEW
JERSEY: Englewood Cliffs (201) 567-5585 + OHIO:
Dayton (513) 866-7328 « TEXAS: Dallas (214) 387-0539
« CANADA: Brampton, Ontario (416) 457-1014

INTERSIL FRANCHISED DISTRIBUTORS:
Advent/Indiana + Alliance Electronics « Arrow Elec-
tronics * Bell Industries/Century Electronic Division
« CESCO * Component Specialties Inc. + Compo-
nents Plus « Diplomat Electronics Inc., (FLA)»
Diplomat Electronics Inc., (N]) « Elmar Electronics
« Harvey Federal Electronics ¢ Intermark Electronics
« Kierulff Electronics « LCOMP - Liberty Elec-
tronics * R.A.E. Ind. Elect. Lid. - RESCO/Raleigh
« Schweber Electronics * Sheridan Associates * Summit
Distributors Inc. ¢ Zentronics Ltd.

r———————————————————————————————

INMMERSIIL

Analog Products—Data Acquisition

10710 No. Tantau Ave., Cupertino, CA 95014
Tel: (408) 996-5000 TWX:910-338-0171
(800) 538-7930 (outside California)

Gentlemen,

Send me your technical information on the
new, single-chip ICL7109 A/D converter
Send me a free* sample of ICL7109CPL
Send me your Henrik Ibsen poster.

Name

Company

Address.

City. State Mailing Code

Country —
* For a free sample, attach this pon 10 your P letterhead. Sample offer
valid for the first 1000 industry requests received within 60 days of publication.
One per person.
E 10479
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OPTRON

full line

DIP
ISOLATORS

ISOLATORS
DIP
ISOLATORS

OPTRON’s complete line of optically
coupled plastic DIP jsolators offers
immediale availability of standard
devices for almost every applica-
tion ... plus competitive pricing,
high reliability and excellent cus-
tomer service.

Check these features and
choose the device best suited for
your application.

GENERAL PURPOSE

A full selection of DIP
isolators with transistor and
darlington outputs to match
all popular industry stan-

dards. Current transfer ratios range from
2.0% to 500%.

HIGH VOLTAGE
For applications requiring
an interface with high volt- |
age circuits, select the OPI

AC OPERATION
The OPI 2500 DIP isolator

6000 DIP isolator with a 300 volt output
transistor.

o features two input LED's
operating in inverse parallel
and is ideal for applications

CUSTOM SELECTION
If your application demands ”
‘something a little differ-
in DIP isolators to meet
special customer requirements.

For reliability data and technical
line of plastic DIP isolators, contact your
nearest OPTRON sales representative
or the factory direct.

1201 Tappan Circle
Carroliton, Texas 75006, us A
TWX-910-860-5958

People

where the LED is driven from an AC line.
ent,” OPTRON specializes
specifications on OPTRON's complete
OPTRON, INC.
© 214/242-6571
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Fast 8-bit chips fuel bipolar
PROMs, says MMI's Santoro

Demand for bipolar programmable
read-only memories is higher than
ever with an increasing number
going on boards alongside metal-
oxide-semiconductor microproces-
sors. In particular, the higher speed
versions of 8-bit MOS microproces-
sors introduced last year are helping
push bipolar PROM sales to new
heights, says Carm Santoro, the new
executive vice president at Monolith-
ic Memories Inc., Sunnyvale, Calif.
“These new CPU chips work at
clock rates that push MOS eraseable
PROMSs to their limit,” he explains.
More and more engineers, therefore,
are turning to the faster bipolar
PROMs. This unexpected trend is
adding extra pressure on bipolar
chip makers like Monolithic Memo-
ries to beef up production to handle
the growing number of orders.
Changes. Santoro, 37, is faced
with two problems as head of manu-
facturing operations: an eleventh-
hour change in fuse-technology on
the PROMs from nichrome to titani-
um-tungsten fuses and an operations
group he feels needs rearranging.
The restructuring is necessary
because “the organization I found
here actually has two groups: one for
bipolar products and one for indus-
trial products. One has responsibility
for wafer fabrication, the other
handles quality control. Testing is
smeared between the two.”
Activities were often divisive and
reduced sales by $20 million over the
last two years, Santoro believes. He
intends to restructure into “a single
unit responsible for all operations.”
His approach will be the same as
that he learned during his eight
years with Motorola Semiconductor
Group where he rose to manage MOS
manufacturing and engineering. Be-
fore joining MMI, he spent three
years at American Microsystems,
Inc., as vice president of worldwide
operations. He holds a Ph. D. in solid
state physics.
Why would he leave an executive
position at the much larger Ameri-
can Microsystems for the smaller

First thing. One of Santoro’s top priorities is
straightening out manufacturing at MM,

Monolithic Memories ($32 million
in yearly sales)? “It’s a unique
opportunity for me to be a part of a
privately-owned semiconductor com-
pany on its way to going public,” he
says. “With startup costs so high,
now, no one can get into it. Those
that formed when it was affordable
are either public, acquired or gone.”

Bass of Zilog looks
for 16-bit boards to grow

Charlie Bass, the general manager of
Zilog Inc.’s new Systems division,
likes what he sees. “The upturn in
the board business the last three
months has been very dramatic,” he
says, pointing to doubled production
in just one quarter. And with Zilog’s
new high-performance Z8000 16-bit
microprocessor chip to make use of
[Electronics, Dec. 21, p.81], he
expects even more growth.

“Board configurations will rival
low-end minicomputer configura-
tions,” predicts Bass, 36, who came
to Zilog in Cupertino, Calif., in 1975
to head up its software development.
His credentials included a Ph.D. in
electrical engineering and some
years teaching in the computer sci-
ence department at the University of
California, Berkeley. The Systems
division incorporates development of
software and board computers.

The minicomputer makers are
really going to notice the 16-bit
board, Bass says. Much of the
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Here’s how you can be fully computerized
for so much less than you thought

BUSINESS — EDUCATION — ENGINEERING — MANUFACTURING

We are pleased to announce the first
professionai time-sharing system in the
microcomputer field.

Naturally, it’s from Cromemco.

This new multi-user system will do
all of the tasks you usually associate with
much more expensive time-sharing com-
puters. Yet it's priced at an almost un-
believably low figure.

Look at these features:

* You can have up to 7 terminals plus
a fast, 132-column line printer

®* You can have a large system RAM
memory that’s expandable to 2
megabyte using the Bank Select
feature

e Each user has an independent bank
of RAM

* You can have floppy disk storage of
up to 1 megabyte

* You have confidentiality between
most stations

e And, make no mistake, the system
is fast and powerful. You’ll want to
try its fast execution time yourself.

&
=

PROGRAMMERS LOVE OUR BASIC

This new system is based on Cro-
memco’s well-known System Three
Computer and our new Multi-User
BASIC software package.

Programmers tell us that Cromemco
Multi-User BASIC is the best in the field.
Here are some of its attractions:
®* You can use long variable names

and labels up to 31 characters long

— names like “material on order”

or “calculate speed reduction.”

* You get many unusual and helpful
commands that simplify programs
and execution — commands such as
PROTECT, LIST VARIABLES, NOLIST,
and many more.

Cromemco

Microcomputer Systems

¢ No round-off error in financial work
(because our BASIC uses binary-
coded decimal rather than binary
operation). And we’ve still been able
to make it FAST.

¢ Terminals and printer are interrupt-
driven — no additional overhead
until key is pressed.

* The conveniences in this Multi-User
BASIC make it much easier to write
your own application software.

e A line editor simplifies changes.

BENCHMARK IT — NOW

in the final analysis, the thing to do
is see this beautiful new system at your
dealer. See its rugged professional qual-
ity. Evaluate it. Benchmark it for speed
with your own routine (you’ll be agree-
ably surprised, we guarantee you).

Find out, too, about Cromemco’s rep-
utation for quality and engineering.

Look into it now because you can
have the capabilities of a fully compu-
terized operation much quicker and for
much less than you ever thought.

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964.7400
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March to
a different drummer.

We have a lot of trouble with giants. These giants manufacture film
capacitors. Among other things. So do we. But without the other things.
Our capacitors are every bit as good as theirs (maybe a little better).
But they have a big drum. We have a small drum.

We've been growing nicely anyway.

Now, we make very good metallized polyester, polycarbonate and
polypropylene capacitors and equally good polyester and polystyrene
film and foil capacitors. We make them carefully, of the best materials.
We're a little fanatic about quality, reliability (our and our products'),
uniformity and all. We doubt if anyone makes better capacitors.

But noise is something else. They make much more noise. Giants
do, you know.

March along when it's film capacitor buying time. A catalog can
make this easier and we’ll be glad to send one to you.

SEACOR INC-, 598 Broadway, Norwood, N.J. 07648 B

Tel. (201) 768-6070 W Telex 135354

Everything in Film Capacitors

Circle 16 on reader service card

No frills. Software is best developed by
small teams, Zilog's Bass believes.

responsibility for making them take
notice will be his. He will introduce a
new board with the Z8000 early this
year, a development system by mid-
year, and “finally a full computing
system” by the end of the year. Zilog
also plans software support that will
convert 8-bit Z80 programs into
78000 format.

However, Bass believes the real
take-off for 16-bit boards will come
after the lag that accompanies their
design-in. They also will not be
priced competitively, at first. In the
long run, however, their perform-
ance will make them cost-effective
for such applications as mail han-
dling, automated inventory control,
and “super-intelligent” data logging.

A key part of Bass’ job is manag-
ing the software development. He
prefers small development teams.
“It’s easy for the software develop-
ment effort to get too big, but I'm
determined to inhibit that kind of
growth, principally because large-
scale software enterprises can be
deadly,” he says. Most software jobs
are two- to three-person efforts. The
“interaction of extra people has a
draining effect,” Bass continues.

“If you keep it small, it reduces
the complexity and raises the visibili-
ty of the people,” Bass says. “Your
potential for success, which means
the quality of the result, depends on
their individual abilities. That’s what
we will rely on.” O
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One company can cut keyboard costs.
Even when their keyboards cost more.

The most expensive
mistake you'll ever make
selecting a keyboard could
be spending too little. In the
long run, that adds up to
cutting corners, not costs.

So to make sure you
get the keyboard that really
meets your needs,

MICRO SWITCH uses Value
Engineering.

Through Value
Engineering, we look at your
particular product needs to
design a cost-effective
solution to your problems.
That means designing a
keyboard that interfaces with
your total system and meets
your needs. Precisely.

It also means we can
often lower your total system
cost. For example, we might
be able to incorporate into a
keyboard several levels of
codes that you had been
paying for separately. And at
a much higher cost.

Or maybe customize

integrated circuits to provide
you more logic for iess
money.

Besides giving you cost-
efficiency, MICRO SWITCH
keyboards out- feature
practically every other
in the industry.

You can choose LED or
incandescent lighting.
Tactile or linear feel. Sealed
versions for military and
industrial uses. Alternate or
momentary action. Encoding
techniques that'll meet any
code requirement.

There are also wired-
only assemblies or separate
modules available. And you
can pick from the industry’s
largest legend library.

Standard, solid state
Hall-effect technology
throughout the line delivers
reliability no mechanical
keyboard can offer. Plus, we
back up every keyboard we
make with a 1% Acceptable
Quality Level and a two-year

warranty.

It all adds up to quality
you can put your fingers
on every time.

For more information,

call 815/235-6600.

With MICRO SWITCH,
you'll be paying for
keyboards instead of
mistakes.

Ay g2 e em R

A Biausuei i vugl BaS
: .- ..-.-u--u-s.t-t.-.-.r‘ ===

DT S ——

MICRO SWITCH

FREEPORT.ILLINOIS 61032
A DIVISION OF HONEYWELL

MICRO SWITCH products are available worldwide through Honeywell International.
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Intels EPROM
the 2732 simplifies
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Frankly, EPROMS exist y % At :‘» Vet T]
tO SUPPOTt MiCrOProcessors. *] o1dddAS
That'’s the basis of Intel’s |
EPROM evolution: At each higher level of density and performance, the
industry standard is chosen for its compatibility with current micropro-
cessor designs. We followed this principle when we introduced the
first EPROM, our 2K 1702, and again with our 8K 2708. In 1977,
Intel’s 16K EPROM, the 2716, gave designers +5V
only operation, low standby power and indepen-
dent bus control they needed to take full
advantage of 5V microprocessors.

Now Intel introduces the 32K 2732. It has
all the advantages of our industry standard
2716 with twice the density and no com-
promise in performance. And since it’s

totally compatible with the 2716, you don’t need >

, jumpers when you upgrade. 11
’ Most importantly, the 2732 provides d
two independent control lines for enhanced
performance in today’s new multiplexed micropro-
. cessors. Chip Enable (pin 18) controls active and
standby power dissipation and is used as the device
selection pin. Output Enable (pin 20) allows the micro-
processor to maintain control of the system bus to prevent
bus contention. Using independent controls is your link to
higher system performance and future system compatibility.
Designing with the 2732 means flexibility, too. It’s a +5 volt part,
so you can design your entire system — CPU, peripherals, RAMs and
EPROMs—around a single +5 volt supply. And with maximum




Evolution and how
microcomputer design.

N current of only 150 mA, the x50 By i O EE
2732 offers lower power N R AL
per bit than any other c5 ¥ Es g & Es
GND 03 GNO
EPROM. In standby, ™7 Rl
2716 2732

1
T

current is reduced i :
2K x 8 4K x 8

Organization
80%, to 30 mA Power Supply (Vce) 5V 5V

maximum . Active Icc (max.) 100 mA 150 mA
____________ S Power per bit (max.) | 32 uWibit 24 uW/bit
| Because foresight and  senabyicomax) | 25ma 30mA

flexibility at the design Access(max) | 350-450ns |  40ms

stage can extend a product’s life cycle by years, we’ve written

a comprehensive application note, AP30, on using EPROMs in 5V
microprocessor systems. AP30 tells you how to get the best performance
from today’s EPROMs and how to design for easy mobility to tomorrow’s
higher density devices. For a copy of AP30 and our 2732 data sheet,
contact your local distributor or write Intel Corporation, 3065 Bowers

Ave., Santa Clara, California 95051.

intal delivers.

Europe: Intel International, Rue du Moulin a Papier, 51-Boite 1, B-1160, Brussels,

Belgium. Telex 24814. Japan: Intel Japan, K.K., Flower Hill-Shinmachi East Bidg. 1-23-9,
Shinmachi, Setagaya-ku, Tokyo 154. Telex 781-28426. United States and Canadian distributors:
Altiance, Almac/Stroum, Component Specialties, Cramer, Hamilton/Avnet, Harvey, industrial
Components, Pioneer, Sheriden, Wyle/Elmar, Wyle/Liberty, L.A. Varah and Zentronics.
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Computer Terminals

We'll translate your next
computer terminal design

into the right ICs.

Wemake it our business to know your business. We have to. Because we
know your future depends on it.

It’s nosecret that things change fast in your business. Or that success or
failure depends on how well you use semiconductor technology in your next
computer terminal design.

That’s where we come in.
Our people speak your language. They know how to save you
time. And money. By helping you select the right ICs for your de-
sign. Every time.

Signetics wants to help keep you ahead in the terminal
dlesign game. Because if you’re not ahead, you're not even a
player.

That’s why we give you more than just the right product.

We also give you the Signetics Commitment. We don’t publish
specs on it. And it’s not scribed on our ICs. But we do market this
extra, personal commitment. And it’s free.
Our professionals in IC technology and market support are
backed by Signetics’ six integrated divisions. That means we can
combine our total resources in both MOS and bipolar technologies
to give you the edge in computer terminal OEM design.
For example, our MOS Microprocessor Di-
‘ vision’s 2652 is the fastest multi-protocol

' communications controller in the world at
Rudi Willers, Signetics sales engineer (left), talks terminals
with Bo Fredricsson, Qantel’s director of R & D.




Spoken Here.

2Mbits/second. It'sright at home with most high-level
protocols.

Every computer terminal OEM looks for unique
logic functions. With the smallest amount of random
logic practical. And Signetics wants to make it easy
for the designer.

Working together, our Logic and Bipolar Memory
Divisions have responded to the terminal OEM’s de-
mands for speed and flexibility.

We've gone beyond LSI to give the terminal OEM
the 8A2000 I2L Gate Array. It's got 2000 gates. And
you can customize the 8A2000 to
your proprietary needs without
losing LSI benefits.

In fact, all you stand to lose is
the need to use 50 to 75 random
logic packages by going with the
8A2000 in your design.

With our family of field pro-
grammable logic, including the
FPLA, FPGA, and ROM patch, we
make it easy for you to out-design
the competition.

And more design freedom’s on

the way. We'll soon be offering the world’s first Field
Programmable Logic Sequencer.

Responding to your needs, our Logic Division cre-
ated the bipolar 8X 300 uP. Its blazing speed of 4 million
operations/second and control-oriented architecture
make it ideal for adding state-of-the-art peripherals
to your terminal system.

While our field professionals help computer ter-
minal OEMs translate difficult design choices into the
right ICs, other Signetics professionals are applying
the most advanced technologies into devices to meet
the OEM’s future demands.

Talk to a Signetics professional.
We've bridged the communications
gap between terminal OEM and
IC manufacturer.

To learn how our leading-edge
technologies are making innova-
tion simpler for terminal OEM de-
signers, write us today.

We've got a brochure that tells
you how you can put our advanced
ICs to work for you. On your own
terms.

2652 multi-protocol communications controller

SiNDLCS

a subsidiary of U.S. Philips Corporation

Signetics Corporation

PO. Box 9052

811 East Arques Avenue
Sunnyvale, California 94086
Telephone 408/739-7700

(31
To: Signetics Information Services, 811 East Arques Avenue
P.O. Box 9052, Sunnyvale, CA 94086
[0 Please send your brochure that describes the full range of
ICs and capabilities available to the computer terminal OEM.

0 My need is urgent. Please have a Signetics professional

phone me at ( )
Name Title
Company Division
Address MS
City State Zip




There may be a uP board
out there we can’t test.

But we haven’t found it yet.
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Chances are we won't.
Dozens of different uP boards have
run through our new 3040A Logic-
tester™ in the first six months, with
100% success.

You never know what our
rapidly changing technology will
produce tomorrow though, and you
need assurance your tester can
handle it. The 3040A delivers that
confidence, and more.

Like testing at full data
and clock rates. Four bi-directional
buses handled at one time. And
four processors test
your board's uP in-
structions, RAMs,
ROMs, PlAs . . .all
at multi-MHz rates!

All this and
programs finished in
days, not months.

Tous, the most
important consideration
is that boards passing
our tester will work in your

product. .. every single IC and com-
ponent. That's confidence, and it

keeps both of us in business.

The Microcomputer Testknowledgists
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If confidence is important
to you, look into the Fluke logic
testers priced between $13,000
and $60,000. Features like dyna-
mic LSI diagnostics and Autotrack;*
the guided clip system that reduces
your operator’s probing time and
error, and saves money.

We've got more logic test
systems operating in the world than
anyone. For data out today, CALL
COLLECT (415) 965-0350. Or, circle
the number below for general data.

For a complete technical
package, drop a
line on your com-
pany letterhead to
Don Harter, Fluke
Trendar Corpora-
tion, 630 Clyde
Avenue, Mountain

View, California
94043.
In Europe, write
Fluke (Nederland) B.V,,
P.O. Box 5053, Tilburg,

phone: (013) 673973.
Telex: 52237.

FLUKE

The Netherlands. Or, tele-

®
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Editorial

For 1979, the signs are mostly positive

The year 1979 for the electronics industries
will be, in a word, good. But the science of
making predictions about the economy being
what it is, that estimate rests on a foundation
pitted with ifs and buts. What emerges

is the realization that electronics manufacturers
are simply going to have to become accustomed
to operating in an uncertain economic
environment and learn that they have nothing
to fear but fear itself.

While economists talk of Gross National
Products hovering at a growth rate of 2% or
so, the consensus adduced by Electronics’
annual market report (p. 105) is that worldwide
electronics sales growth will easily outpace
the GNPs of individual nations.

American electronics firms appear to be
adopting the view that business will continue
to grow, though at a slower rate, while
preparing at the same time for a slowdown.
Some economists point out that capital
investment is going into projects that can
easily be dropped: improved machinery rather
than new plants, for example. But the highly
respected annual prediction of the U. S.
business outlook by the McGraw-Hill
Publications Co. economics department says,
“Unless currency markets preempt domestic
economic policy flexibility, the Federal
Reserve errs seriously on the side of restraint,
or aggressive consumer spending patterns
persist, the declines will be neither sharp or
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protracted.” In short, no recession.

Another important upside indicator is that,
while sluggish growth is one of the signposts
toward recession, other important factors
are absent. The McGraw-Hill report points
out that three major nonfinancial excesses
are not showing up. For one thing, the rate
of housing starts is not too high to be absorbed;
for another, inventories are under control;
and third, capital spending is restrained.
“Thus,” says the forecast, ““if recession occurs
in 1979 it is more likely to be the product of
the normal irregular pattern of activity than
a signal of serious economic imbalance.” Or,
to put it another way, a recession would occur
because its time has come.

For the electronics barometer watchers,
the key words are “lead times” and “capacity.”
Lead times are stretching out, but they do
not yet approach what they were — 52 weeks
in many cases—in the bad old days of 1974.
For example, for low-power Schottky
devices the lead time is 20 to 22 weeks with
heavy double ordering reported; for
transistor-transistor logic, 14 weeks. As for
capacity, companies are tending to upgrade
existing equipment — putting their dollars
into new front and back ends, for
example—rather than planning new buildings.

On the whole, then, the electronics industries
should do better than the economy as a whole.
Unless . . .
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The Microcomputers
you should take seriously.

The C3 Series is the microcomputer
family with the hardware features, high
level software and application programs
that serious users in business and in-
dustry demand from a computer system,
no matter what its size.

Since its introduction in August, 1977,
the C3 has become one of the most suc-
cessful mircocomputer systems in small
business, educational and industrial
development applications. Thousands of
C3's have been delivered and today hun-
dreds of demonstrator units are set up at
systems dealers around the country.

Now the C3 systems offer features
which make their performance com-
parabte with today's most powerful mini-
based systems. Some of these features
are:

Three processors today, more
tomorrow.

The C3 Series is the only computer
system with the three most popular pro-
cessors— the 6502A, 68B00 and Z-80.
This allows you to take maximum advan-
tage of the Ohio Scientific software
library and the tremendous number of
programs offered by independent sup-
pliers and publishers. And all C3's have
provisions for the next generation of 16
bit micros via their 16 bit data BUS, 20
address bits, and unused processor
select codes. This means you'll be able
to plug a CPU expander card with two or
more 16 bit micros right in to your ex-
isting C3 computer
Systems Software for three
processors.

Five DOS options including develop-
ment, end user, and virtual data file
single user systems, real time, time
share, and networkable muiti-user
systems

The three most popular computer
languages including three types of BASIC

Circle 25 on reader service card

Cc3-8

plus FORTRAN and COBOL with more
languages on the way. And. of course,
complete assembler, editor. debugger
and run time packages for each of the
system’s microprocessors.
Applications Software for Smalil
Business Users.

Ready made factory supported small
business software including Accounts
Receivable, Payables, Cash Receipts.
Disbursements, General Ledger, Balance
Sheet, P & L Statements, Payroll, Per-
sonnel files, Inventory and Order Entry as
stand alone packages or integrated
systems. A complete word processor
system with full editing and output for-
matting including justification, propor-
tional spacing and hyphenation that can
compete directly with dedicated word
processor systems

There are specialized applications
packages for specific businesses, plus
the vast general library of standard
BASIC, FORTRAN and COBOL software.
0S-DMS, the new software star.

Ohio Scientific has developed a
remarkable new Information Manage-
ment system which provides end user

The C3 Series
from Ohio Scientific.

intelligence far beyond what you would
expect from even the most powerful mini-
systems. Basically, it allows end users to
store any collection of information under
a Data Base Manager and then instantly
obtain information, lists, reports,
statistical analysis and even answers to
conventional “‘English’* questions perti-
nent to information in the Data Base
0S-DMS allows many applications to be
computerized without any programming!
The new “GT” option heralds the new
era of sub-microsecond
microcomputers.

Ohio Scientific now offers the 6502C
microprocessor with 150 nanosecond
main memory as the GT option on all C3
Series products. This system performs a
memory to register ADD in 600
nanoseconds and a JUMP (65K byte
range) in 900 nanoseconds. The system
performs an average of 1.5 million in-
structions per second executing typical
end user applications software (and
that's a mix of 8, 16 and 24 bit instruc-
tions!).

Mini-system Expansion Ability.

C3 systems offer the greatest expan-
sion capability in the microcomputer
industry, including a full line of over 40
expansion accessories. The maximum
configuration is 768K bytes RAM, four 80
million byte Winchester hard disks, 16
communications ports, real time clock.
line printer, word processing printer and
numerous control interfaces

Prices you have to take seriously.

The C3 systems have phenomenal
performance-to-cost ratios. The C3-S1
with 32K static RAM, dual 8~ floppies.
RS-232 port, BASIC and DOS has a sug-
gested retail price of under $3600
80 megabyte disk based systems start at
under $12,000. Our OS-CP/M software
package with BASIC, FORTRAN and
COBOL is only $600. The OS-DMS
nucleus package has a suggested retail
price of only $300. and other options are
comparably priced

To get the full story on the C3 systems
and what they can do for you. contact
your local Ohio Scientific dealer or call
the factory at (216) 562-3101
C3-B wins Award of Mert at
WESCON 78 as the oulstanding
microcomputer apphication for
Small Business



Our customers just plug in our power supplies and
forget about them. Fortunately, these same customers
don’t forget about us. Whiehrhelps to explain why we are
now the world’s largest miapufacturer of SCR supplies.

In a word: dependability. In another word: reliability.

One- and threé-phase rack-mounted power supplies from 500 to
10,000 watts. Call TOLL FREE 800-631-4298 for complete informa-
tion and prices, or write for our catalog.

ELECTRONIC MEASUREMENTS INC.

E/ 405 Essex Road, Neptune, N.J. 07753
M1/ Phone: (NJ, HI, AK) 201-922-9300. TOLL FREE 800-631-4298

Specialists in Power Conversion Equipment

26 Circle 26 on reader service card

Meetings

Advanced Semiconductor Equipment
Exposition, Cartlidge & Assoc.
(Sunnyvale, Calif.), San Jose Con-
vention Center, San Jose, Calif., Jan.
16-18.

Conference on Reliability and Main-
tainability, IEEE, Shoreham Ameri-
cana Hotel, Washington, D. C., Jan.
23-25.

Fourth Automated Testing for Elec-
tronics Manufacturing Seminar and
Exhibit, Benwill Publishing Corp.
(Boston), Marriott Hotel, Los An-
geles, Jan. 23-25.

Forum on Future Computer and
Communications Systems, Interna-
tional Information Technology Insti-
tute (Newtonville, Mass.), Barbizon
Plaza Hotel, New York, Jan. 24-26.

Microprocessor Programming, 1EEE
Continuing Education (Piscataway,
N.J.), University of Washington,
Seattle, Jan. 24-26.

Communication Networks Confer-
ence & Exposition, The Conference
Co. (Newton, Mass.), Sheraton Park
Hotel, Washington, D. C., Jan.
30-Feb. 1.

Microelectronics Measurement
Technology Seminar/Exhibit, Ben-
will Publishing Corp. (Boston),
Hyatt House, San Jose, Calif., Feb.
6-7.

Wincon— Aerospace & Electronic
Systems Winter Conference, IEEE,
Sheraton Universal Hotel, Los An-
geles, Feb. 6-8.

Phase-Locked Loops Seminar,
George Washington University,
Continuing Engineering Education,
Washington, D. C., Feb. 12-13.

International Solid-State Circuits
Conference, 1EEE, Sheraton Hotel,
Philadelphia, Feb. 14-16.

Sixth Energy Technology Conference
and Exposition, Electric Power Re-
search Institute (Palo Alto, Calif.),
Sheraton Park Hotel, Washington,
D. C., Feb. 26-28.
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'Iry our beautiful A/Ds
if you have to change the
real world fast.

You'll be certain to design in custom high
performance at standard low prices when you
specify Intech A/D’s. Our broad line of cost
performers can make a big difference when you
have to change the real world—temperature,
vibration, speed, etc.—into a coded digital
signal.

Look at our starting lineup first, whether
you're in the market for high resolution and/or

if intech

function modules

> -
A 204+00000000

high speed for either commercial or military
applications. We've a world of our own to select
from. Prices range from $53.00 to $1600.00.
We'll give you all the design assistance you
want, and even send out sample modules for
testing as soon as you ask us. Let us help you
change the real world fast. Write or call: intech,
282 Brokaw Road, Santa Clara, CA 95050. Tele-
phone: (408) 244-0500. TWX: 910-338-0254.

A859 10-and 12-bit A/D |
converters offer 2.5y and 4.0u
conversions. Priced (in quantities ‘

of 10) $175.00. {
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THE MOSTEK

Because even engineers

(\‘) When was the last time you had the  those modules into an MDX card cage.
“perfect” hardware design only to learn  Then start writing your software.

it now needs three serial I/O ports? Need to modify your system? Simply

Our new Micro Design Series mini-  exchange, add or delete MDX modules at
mizes these problems and lets you any time. The small 4.5” x 6.5" board
quickly respond to changing product size makes system packaging easier. And
definition and market conditions. both 2.5 and 4.0 MHz versions are
Here's how: available.

) You get this versatility because all

Any Card. Any Slot. Any Time. MDX mogdules are STD—ZB%) BUS compat-

First, decide what functions your system ible. This second-sourced, motherboard
needs. Match the Z80-based, MDX

functional modules to your design. Plug

MDX-SIO  $171*

PURL LR L g

’ &3 ‘_g‘ 7_7::(7_) _‘_30‘03‘7’“’ C/t LR .

MDX-DRAM 8K, 16K, 32K  $410* (32K)

- ,‘4‘

MDX-CPU1 $171*
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MD SERIES.

can't predict the future.

interconnect system lowers system cost
two ways: you buy only what you need,

and you reduce hardware development

time.

A Wide Choice of Z80-Based Systems.

Need a small but powerful single-board
computer? In addition to the broad fam-
ily of MDX modules, Mostek’s MD Series
includes a separate family of stand-alone
boards designated MD. The MD single-
board computers are also Mostek Z80-
based and the same small size as the
MDX modules.

MDX-EPROM/UART $148°

L

......

.....................................

»
-
.

P
=

o

MD-SBC1 $171°

IHHhmiHm TN

More Coming in '79.

For even greater design flexibility, the
MD Series will expand to include a
hardware single-step module, 2-channel
programmable serial I/O module, 32-bit
programmable parallel I/O module,
floppy-disk controller module, plus more
MD single-board computers.

Start designing your MDX system
with the MDX-PROTO kit. This powerful
evaluation/prototyping kit is available
now for only $1095.

Call or write us today for more in-
formation. Mostek, 1215 West Crosby
Road, Carrollton, Texas 75006; phone
214/242-0444. In Europe, contact Mostek
Brussels; phone (32)02/660.25.68.

MOSTEK.
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In logic design, production or service,

Production

If your product or service depends on logic, you
should know about HP’s constantly expanding
family of logic-test equipment.

You'll find a wide choice of measurement
solutions designed to make logic analysis, testing,
troubleshooting and servicing easier, more effi-

cient and more cost effective than ever before.

HP logic-test equipment offers capabilities
ranging from hand-held troubleshooting tools to
automated instrument systems . . . instruments
for stimulus and instruments for monitoring . . .
dedicated instruments and multipurpose in-



struments. In fact, HP has logic-test equipment
to support products in every phase of your
operation, including design, production
and service.

That's why you should have a free copy of
our new Logic Brochure—complete with many
useful product descriptions and selection guides.
It can help you pick the right instruments for
your organization’s particular logic testing and
troubleshooting needs.

-z f\

In design, HP’s logic family gives you
al the tools to speed the transition from
\\..,\. concept to product. They put you on

critical system buses as well as key
circuit nodes for a real-time view of system
operation. That can mean faster troubleshooting,
shorter development time and greater design

reliability.

In production, HP has a choice of
instruments and systems for each of
the three important levels of produc-
tion test: incoming inspection, board
test and system test. These logic testers are de-
signed to help you verify performance and quickly

[ H
HEWLETT /h’b,‘ PACKARD

[
1507 Page Mill Road. Palo Alto, Califorma 94304

For assistance call* Washington (301) 948-6370, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282 088

depend on HP for your
testing and troubleshooting solutions.

isolate faulty components and assemblies.
They're your assurance of component quality,
board test efficiency and system reliability. And
they can help you maintain high product quality,
meet delivery schedules and control produc-
tion costs.

In service, HP offers an array of

"\ portable instruments to arm field ser-

' vice personnel, plus versatile bench

~ instruments for plant and depot service

facilities. Put these vital logic-testing and trouble-

shooting tools in the hands of your service engi-

neers and technicians for easy detection and

isolation of logic malfunctions. You’'ll speed

installation, maintenance and repair in a wide
variety of digital systems.

Find out more about HP’s logic family by
sending for our free Logic Brochure today. It
includes product application descriptions plus
selection guides so you can zero in on the re-
quired instrumentation for your organization.
Just fill out and return the reply coupon. Or, for
immediate assistance, contact your local HP
field engineer.

HP—When you depend on logic

Please send me a free copy of
the HP Logic Brochure.

|
l
Name I
Title |
Company |
Address I
City/State/Zip I

|

Mail to: Hewlett-Packard, 1507 Page Mill Road, Palo Alto,
California 94304

BT e s L e
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Interested in network variety?
Select from a spectrum of 542 standards.

Allen-Bradley has the popular configurations you need. Pull-ups, Pull-downs. Line Termi-
nators. Networks to complement Core Memory Sense Amplifiers. TTL to ECL Translators.
O-Pad Attenuators. R/2R Ladders. Interconnect Networks. All styles available from
your Allen-Bradley Electronic Distributor. Call for specs or check your EEM Catalog.

If you need specials, contact your local Allen-Bradley district office for fast turn-
around. Ask for Publication 5840. A-B is an experienced twin-film manu-
facturer, i.e. precision thin film and thick film.

...room for more
4 resistors, higher

power ratings, larger
resistance values.

s ’ VT st
[ 7 o aa

A

as a special feature.

~=2 7
for visual inspection.

St Corama /% )

for mechanical stability.
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Cotoe Fhe
aids orientation and indicates

number of pins. Blue-14 pin;
green-16 pin.
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Quality in the best tradition.

ALLEN-BRADLEY

Milwaukee, Wisconsin 53204
gC1498
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Mostek teams
with Intel
on 64-K pinouts

Canadlans test
fiber link
to 35 homes

AMI uses V-MOS
for higher
speed slots

Mostek looks
to Intel’s PL/M
for development

Panasonic, Quasar
to push harder In
U. S. after shakeup

Electronics/January 4, 1979
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Although the function to be offered on pin 1 of Mostek Corp.’s forthcom-
ing 64-K dynamic random-access memory (RAM) has not yet been
revealed, it looks as if the Carrollton, Texas, semiconductor manufacturer
will have a second source in its competition with the 64-K chips from
Texas Instruments and Motorola. Intel Corp. will apparently design its
64-K RAM to be functionally compatible with Mostek’s. This is a follow-
up to the agreement under which Mostek second-sources Intel’s 8086
microprocessor. The 64-K RAM arrangement will be simply a verbal
agreement on function, with no technology exchange.

Bell Canada has started a unique two-year technology field trial of a
fiber-optic system that brings the fiber directly into the homes of 35
Toronto subscribers, linking them to the telephone company’s first inter-
connection level, or loop plant. The systems can handle simultaneous
telephony and data and video transmission. Bell feels that the installation
has great potential for bypassing the economic expansion limits that
coaxial television distribution systems have reached using conventional
technology. Moreover, the company feels that it is time for an in-home test
without waiting for the development of the so-called optimum all-digital
fiber system.

For speedier memory sockets, American Microsystems Inc. expects to
have a 16-K-by-1-bit fully static random-access memory (RAM) with a
70-ns target specification ready by the end of 1979 and also is planning a
4-K-by-4-bit part. Also due out as the company expands its V-MOS
beachhead, is an S4028 2-K-by-8 static RAM featuring a maximum 22-ns
access time and a maximum 100-mA supply current. Later, it expects to
announce a 250-ns version of its S4264 8-K-by-8-bit fully static read-only
memory with power down.

Now that Mostek Corp. has elected to second-source Intel’s 16-bit 8086
central processing unit [ Electronics, Nov. 23, 1978, p. 46], it is expected to
provide development tools on its AID-80F microcomputer development
system. Chances are the Carrollton, Texas, firm will either license or
redesign Intel’s PL/M language for that purpose within a year. It is still
eyeing CAP-CPP’s Microcobol system for the AID-80F and may become
the first U. S. distributor to offer that British language [ Electronics, May
25, 1978, p.33]. Says Ron Baldridge, Mostek’s strategic marketing
manager for microcomputer products: “We’re using Microcobol in house
and evaluating the possibility of becoming a distributor. It’s a good
software package and we’re very satisfied with it.”

Look for more aggressive marketing in the U. S. from Panasonic and
Quasar Electronics Co. after Japanese parent Matsushita Electric Indus-
trial Corp.’s reorganization of Quasar in Franklin Park, Ill. President
Robert T. Bloomberg was eased out, an industry insider says, because he
failed to provide aggressive marketing leadership. He has been reassigned
as a staff adviser to Keiichi Takeoka, Matsushita’s senior official in the
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TRW converter
can operate
at 8 GHz

OEMs keeping
Rockwell upbeat

about 256-K bubbles
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U.S., but Bloomberg says he hasn’t decided whether to stay with the
company.

In the reorganization, Quasar’s plants will be integrated into Matsushi-
ta’s worldwide manufacturing operation. Richard A. Kraft, president of
Matsushita Industrial Corp., the new assembly division of Matsushita
Electrical Corp. of America, says, “When market volume and demand
become large enough to support manufacturing in the domestic plants, we
will do it.” Kraft was vice president of manufacturing at Quasar before
being promoted to his new job.

Panasonic color TV sets are to be the first non-Quasar products to be
assembled at the suburban Chicago plant, which can turn out 50,000 sets a
month. In the future, insiders predict, the plant also will handle video tape
recorders and microwave ovens. Employment there is now 2,000, down
from a peak of 3,400 before a $15 million modernization.

A 5-bit analog-to-digital converter that operates at up to 8 GHz has been
built in the laboratory at the Defense and Space Systems group of TRW,
Inc., Redondo Beach, Calif. It is fabricated in gallium arsenide as part of a
TRW program for the Office of Naval Research to push GaAs development
in small integrated circuits. Besides the very high variable sample rate, the
converter needs only five active devices, including a field-effect transistor
as current source.

The interest of original-equipment manufacturers in Rockwell Internation-
al Corp.’s 256-kilobit bubble-memory devices and related products intro-
duced in September [Electronics, Sept. 14, 1978, p. 161] has been much
more intense than anticipated, says Howard D. Walrath, president of the
Electronic Devices division in Dallas. On the basis of the current high level
of prototyping activity, an understandably optimistic Walrath says it now
appears that the total available noncaptive annual bubble market will
reach $500 million by 1983, more than three times the $150 million figure
originally projected by Rockwell.

The company’s RBM256 device and RLM658 multichip module are
competing against Texas Instruments Inc.’s TIB0303, a 256-K bubble part
introduced last August. Though the Rockwell and TI parts are the only
devices currently available as samples, other manufacturers are expected to
enter the 256-K bubble race this year, including Intel Corp., National
Semiconductor Corp., and several overseas manufacturers.

Sears, Roebuck and Co. is believed ready to sell a home computer in three
to 10 test markets early this year. While Sears won’t confirm that, Atari
Inc., which has supplied its Pong video games to the giant retailer, says it
has been talking to Sears about a computer. . . . IBM has developed an
experimental material that expands when exposed to ultraviolet light. The
jelly-like material could be irradiated with a computer-controlled ultravi-
olet light to yield printing plates that don’t need solid type, says Ari
Aviram, who created the material at 1BM’s Thomas J. Watson Research
Center in Yorktown Heights, N. Y. The substance, synthesized from two
organic compounds containing carbon, hydrogen, oxygen, and nitrogen,
expands about 35% in each of its dimensions, or about 145% in volume.
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Model 8781 Model 8730

Airborn unit

= )
Compact Time Code Model 8526 @

Generator Modet 8720

¢ Time code generation and reading, IRIG, XR3, NASA
formats, and others.

e Automatic tape search using your transport.
(We're compatible with all analog tape transports.)

e Computer-controlled tape search.

* MIL-Spec units for ship, airplane, trucks, subs—
anywhere.

e Compact, space-saving generators, readers, and
remote indicators (our 8700 series).

Quality. Ability to meet specs. Ability to
tailor equipment to your specific needs.
the most complete line. Years of expe-
rience. That sums up why Systron-Donner
is the No. 1 source for time code
instrumentation throughout the world.

There's more. Ask our Scientific Devices
office for our latest literature. For a free
copy of our authoritative handbook
entitled “Timing Reference Handbook,”
contact: Systron-Donner, 10 Systron
Drive, Concord, CA 94518.

Phone (415) 676-5000.

Systems oriented Time Code Generator/Reader/Tape Search and Control Unit

Model 8154

Circle # 34 for demonstration

SYSTRON DONNER

PUT OUR PERFORMANCE TO THE TEST
Circle # 35 for literature
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the hot temperature zone.

Maximum effectiveness in
the switching mode.

SwitchMax. A new series of RCA
transistors designed and built for
high performance in off-line power
supplies, converters, and pulse-
width-modulated regulators.
SwitchMax transistors are hot-
temperature tested. To give you
new predictability under operating
conditions. New efficiency in heat
sink design.
Verified by worst-case
testing.

Every SwitchMax transistor is
tested at 100°C or 125°C against
precise limits for all switching

parameters. Including inductive
turn-off time and saturation voltage.

AR

To give you switching character-
ization that lives up to RCA'sreputa-
tion in second breakdown, safe
operating area, and thermal cycling
ratings.

Automatic Test Console

- Performance that starts
with design.
These RCA n-p-n transistors have a
CEX multiple-epitaxial, double-diffused
) structure, fine emitter geometry,
and a trimetal system. Which make
SwitchMax transistors rugged. And
give them excellent high-current
| i [ [ e = and fast switching characteristics,
L with improved second breakdown.
Icpy (max) Vcg(sat) max t.(max)
VCEV at VCE =VCEV at Ic(sot) Ic(sot) at Ic(sot)
Types Rating mA A us
g:gg;; ggg‘\; 0.1 (25°C) 1 (25°C) 0.4 (25C)
1(125°C 2 (125°C 5A .8 (1
2N6673 650V (125%C) ( ) 0.8(125¢)
2N6674 450V 0.1 (25°C) 1(25°C) 0.5 (25C)
2N6675 650V 1(100°C) 2 (100°C) 10A 0.8 (100C)
2N6676 450V 0.1 (25°C) 1(25°C) 0.5 (25C)
2N6677 550V 1 (100°C) 2 (100°C) 15A 0.8 (100C)
2N6678 650V

For protection in the
high temperature zone,
ask for more information.

With the SwitchMax power tran-
sistor booket and RCA Application
Notes, you'll be armed with facts
to insure your protection in the hot
temperature zone.

SwitchMax Booklet 2M1217
gives you full details on how these
new transistors are designed,
made, tested and characterized.
There’s alsoa designer’'sguide chart
suggesting optimum transistor types
for typical switching power supply
circuits.

Application Note AN-6741
describes the use of the RCA
2N6676 15-ampere SwitchMax
power transistor as a driven pulse-
width-modulated flyback-converter
stage, in a 20-kHz off-line power
converter providing 340 watts
output.

Application Note AN-6743 is
a description and analysis of a
900-watt off-the-line half-bridge
converter using two 15-ampere
SwitchMax high-voltage power
transistors. This Note, too, demon-
strates the outstanding capabilities
of SwitchMax in a typical switching
application.

For all this information, contact
your local RCA Solid State sales
office or distributor. Or write RCA
Solid State, Box 3200, Somerville,
NJ 08876.
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INTRODUCING THE
DSD 440.DOUBLE DENSITY,
DELIVERED.

The DEC® RXO2 — Compatible
Flexible Disk System with 30 day delivery.

Our new DSD 440 records data in both
DEC double density and IBM 3740 single density
formats. It is 100% software, hardware and
media compatible with DEC LSI-11, LSI-11/2,
PDP-11 and PDP-8 computers including those
equipped with extended memory. The DSD 440
can be set to emulate either the RXO1 for
downward compatibility or the RXO2 for in-
creased storage capacity and throughput.

Hardware Bootstrap

A 512-word hardware bootstrap is built into
the interfaces for the PDP-11. LSI-11 and
LSI-11/2 systems. In addition to bootstrapping
both single and double density configurations. it
also performs diagnostics on the CPU memory,.
and the disk interface and controller.

“Hyperdiagnostics”

Microprogrammed self-diagnostics are built
into the drive and controller unit. User-selectable.
stand-alone “Hyperdiagnostics” simplify main
tenance and alignment procedures.

Circle 38 on reader service card

The DSD 440 data storage capabilities
include write protection, power loss data protec-
tion. single track and complete diskette format-
ting. Diskettes can be formatted using sequential
or user-selected sector interleaving. Special sector
interleaving schemes can be implemented during
formatting to improve system throughput

Megabyte System

This powerful megabyte flexible disk system
is packaged in a low profile 5V4-inch chassis.

The DSD 440 is being shipped in quantity
now. Delivery is 30 days.

To find out more about it, contact Data
Systems Design today. A data sheet and price list
will be forwarded to you immediately.

3130 Coronado Drive. Santa Clara. CA 95051
(408) 249-9353 TWX: 910 338-0249
® Registered trademark of Digital Equipment Corporation
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Significant developments in technology and business

Two microprocessors
share the chores
in home computer

System proposed by General
Instrument offers computing
and entertainment; programs
run from secure cassettes

As personal computers and program-
mable video games merge into a
product called the home computer,
hardware makers face a problem:
how to make these machines easy to
use but at the same time capable of
doing more computing than playing
a mean game of chess. One answer
from General Instrument Corp.’s
Microelectronics division is to put

two microprocessors to work instead
of one.

The Hicksville, N.Y., division’s
concept is a home entertainment and
information system built around GI's
16-bit CP1610 central-processing-
unit (CPU) controller and a 14-bit
AY-3-8900 processor dedicated to
color display tasks. It also includes a
handful of peripheral chips (see
diagram).

The two-microprocessor, dual-bus,
distributed architecture expands the
system’s capability for video games.
It also permits a consumer to use the
machine as a home computer with-
out learning a program language.

The system comes in two versions,

both intended to connect to a color
TV set as the display. The basic
version is programmed by read-only-
memory (ROM) cartridges similar to
those used for programmable games.
The other employs either special
four-track tape cassettes or ROM
cartridges. It also has a tape inter-
face chip, an input/output buffer
chip, and a peripheral-interface con-
troller chip.

The tape cassette opens the system
to many more programs than is
possible with a ROM eartridge. It has
two tracks for audio and two for
digitally coded programs..One cas-
sette can carry up to 1.6 million bits
of storage, so that just one side can

8-BY-8 MATRIX

CARTRIOGE
REAO-ONLY
MEMORIES

AY-3-8920
TAPE
INTERFACE

SOUNO
GENERATOR

8-BY-8 MATRIX

CONTROL
LINES

INPUT/QUTPUT
BUFFER

CP1610
16-BIT
CENTRAL
PROCESSING
UNIT

16 BIT DATA/ADDRESS BUS

PROGRAM ROM
2:KBY 10BITS

PROGRAM PERIPHERAL
RANOOM-ACCESS sﬁs’?%iis.?ﬂm INTERFACE

MEMORY Sr R CONTROLLER
57-K BY 16 BITS

14 BIT DATA/ADDRESS BUS

— PERIPHERALS:
KEYBOARO,
PRINTER,
FLOPPY 0ISK,
ETC.

GRAPHICS ROM
2-K BY 8 BITS

AY-3-8900
GRAFU:’I%RAM STANDARD TV
! INTERFACE
22K BY 8 BITS CIRCUIT
MOOULATOR

11°BIT ADDRESS BUS

COLOR CHIP
COMPLEX VIOEO

Big center. Standard TV interface circuit in deluxe version of GI's home entertainment/information center contains dedicated 14-bit
microprocessor for color display, freeing CP1610 CPU for accepting programs from cartridge ROMs and tape cassettes.
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standard color TV set.

Inside the home computer

System architecture in the General Instrument concept (see diagram, p. 39)
is based on two microprocessors sharing a common system random-access
memory (RAM). The first is the CP1610, a 16-bit unit that controls all
functional blocks —RAMSs, read-only memories (ROM), sound generator, and
tape interface—on its 16-bit data and address bus. The second, the AY-
3-8900, controls graphics ROM and RAM and RA-3-9600 system RAM.

The AY-3-8900 has a 14-bit instruction set, but instead of arithmetic or
logic instructions, it uses character position, character library selection, and
color as the definitions within its microprogram. It takes digital data
introduced into the system and converts it into the correct waveforms for a
525-line noninterlaced NTSC system. Its output drives the AY-3-8915 periph-
eral color chip, which generates a single composite color signal for the

The RA-3-9600 system RAM provides a communications link between the
two processors. It contains several added logic functions that allow it to
operate as a pseudo—dual-port memory. The unit has a 16-bit address
register and control decoder for the 16-bit bus interface and an 8-bit address
counter and control circuitry for the 14-bit bus interface.

hold hundreds of games. Also, pages
of books synchronized with stereo
sound can be displayed, along with
related graphics, extending the sys-
tem to do-it-yourself and other
educational applications in the
home. For interactive uses, the
computer is addressed by hand
controllers or a 64-key keyboard.

Partners. To secure the cassettes
against program pirates, Gl has
entered into a partnership with EMI
Ltd. of Great Britain, which has an
unusual means of *“watermarking”
tape. This proprietary process mag-
netically codes the tape with uneras-
able keys that cannot be recorded.

When a cassette is inserted, soft-
warc resident in the GI system
searches for the tape’s “watermark.”
The system will not accept data from
an unmarked tape.

The advantage of using two
microprocessors is the extensive
color graphics made possible by
dedicating one of them to the TV
interface, says Stephen Maine, GI’s
director of engineering for audio
visual products. While the 16-bit
CcPU handles other computations,
including monitoring an alarm sys-
tem or a room-temperature control-
ler, the 14-bit interface microproces-
sor processes picture information.

The interface processor digitally
creates its 16-color graphic images
using the TV screen’s 16,000 picture
elements (pixels). The digitized
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images are created from computer
algorithms and stored data and not
from the analog color generator typi-
cal of most video games.

As with all of its consumer prod-
uct concepts, GI has no intention of
supplying the home entertainment
and information system directly to
the consumer in a completed prod-
uct. Instead, the firm will follow its
usual procedure of demonstrating
the capability, providing technical
assistance, and of course, supplying
the necessary chips to a manufactur-
er. Maine estimates that the price
for such a system would range from
$150 to $400, and the programmed
cassettes should run about $5. a

Consumer

Winter Show has
lots of little things

Those who made timely reservations
for the 1979 International Winter
Consumer Electronics Show in Las
Vegas, Nev., will have lots of little
things to look for amid the crowds.
Hotel rooms at the affair, which
begins a four-day run on Jan. 6, are
all booked, and the show will dwarf
last year’s gathering: 811 exhibitors,
more than 40,000 attendecs, and
almost a half million square feet of
exhibit area.

Unlike last year’s dominance by
the home computer, this year will see
an across-the-board outpouring of
new products, especially in areas like
personal telephones, televisions, and
audio components.

Home computers will make their
mark again. All the established
makers will expand their software
offerings in efforts to widen the
appeal of their machines. There will
be newcomers, too, like Atari Inc.
[Electronics, Dec. 21, 1978, p. 38].

Another product area with success
dependent on greater consumer in-
terest is fancy telephone accessories,
such as answering machines. Here,
competition is intense: remote mes-
sage pickup, for example, is moving
from $300 machines down to units
that will cost less than $150.

Dialers, Also on display from
several firms will be automatic dial-
ers that store 35 phone numbers and
display the number dialed and the
time of day and date, as well as warn
when a call is about to go over three
minutes. Typical is the $230 Free-
dom Dialer from Royce Electronics
Corp., a North Kansas City, Mo.,
firm known for its citizens’ band
radios.

Royce’s product manager, Phil
Love, characterizes the new area of
the telephone business as ‘“‘one of
those rare industries where the tech-
nology can do more than the
consumer is asking for. Usually it’s
the other way around —demand for
features is the motivating force
behind product innovation.”

The *“‘other way around” is cer-
tainly the case with television sets.
The great mobility of Americans is
boosting demand for what are being
called minicombos, which put a
small-screen black-and-white Tv, an
a-m/fm radio, and an audio cassette
player-recorder into one lightweight
unit. Screen size typically is 5
inches, but U.S. Jvc Corp., Mas-
peth, N. Y., will be offering a unit
with a Tv that is only 2 in. measured
diagonally. By next year JvC color
units should be arriving here from
Japan.

Miniaturization will also be evi-
dent in high-fidelity audio compo-
nents. Panasonic Co. will unveil a
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40-watt-per-channel power ampli-
fier, a preamplifier and an a-m/fm
tuner, each measuring only 2 by 12
by 874 in.

Performance. The audio field will
continue to exhibit greater emphasis
on performance than on convenience
features, according to Don Palm-
quist of Kenwood Electronics Inc. of
Carson, Calif. Palmquist, who will
speak on hi-fi product innovations at
one of the show’s technical program
sessions, believes that features such
as microprogram control can have
transient success at best. *“‘Stereo
buyers are interested in one thing:
sound quality. We've stayed away
from frills and concentrated on
improving the transient response of
our high-end integrated amps and
tuners.”

Conservative hi-fi designers may
also be in for a shock when they see
Carver Corp.’s magnetic-field power
amplifier. Bob Carver, says that his
Everett, Wash., firm has eliminated
the inefficient and costly power-
transformer and power-supply ca-

More than a game. Programmable in Basic,
Atari-400 computer also accepts pro-
grammed solid-state cartridges, records on a
tape cassette, plays through an ordinary TV.

fconomics 18 e ares of social
science vhich deals vith:

- Product ion
= Qiatribution
= Conauspt lon

It 1e sonetines called)
“Politicsl Coomany™
Ceonsnics way be tgnored, uwntil

disturbances oocwr which affect
our prosper ity, o our Jobs
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TPs personal computer not ready yet

Texas Instruments Inc. will not introduce its long-awaited personal
computer at the Winter Consumer Electronics Show, as had been rumored.
Instead, its entry is expected in about three months.

When it comes, the Dallas company's product can be counted on to break
new ground in personal computing, including the use of plug-in read-
only-memory software modules similar to those used in the company's TI-59
programmable calculator. Another strong possibility is the incorporation of
speech capabiiities for the machine, based on p-channel metal-oxide-
semiconductor speech-synthesis techniques proven in TI's Speak & Spell
learning aid [ Electronics, June 22, 1978, p. 39].

pacitors. He still stores energy in a
magnetic field, but he will not say
how—yet. His 200-w-per-channel
stereo amplifier is about the size of a
telephone and will retail for $300. [J

§;IId state

Encryption chip codes
167 kilobytes/second

The business of building systems to
encrypt digital data against unau-
thorized use is getting an important
boost. The Data Communications
division of Western Digital Corp.,
Newport Beach, Calif., is readying a
chip with the speed to encrypt data
for most applications.

“The device handles both clear
and encrypted data on a multiplexed
bus at high speed,” says Charles A.
Von Urff, division vice president and
general manager. His company spe-
cializes in not-so-high-volume prod-
ucts often neglected by other firms.

The DE2001 will be available in
sample quantities at $40 each by
March. It is the first in a family of
parts and comes in a 28-pin package.

High speed. Along with its price,
Von Urff says, the main attraction
of the device is a 167,000-byte-per-
second data-transfer rate, driven at a
2-megahertz clock input. This rate is
fast enough for many real-time
tasks. It is implemented in n-channel
silicon-gate metal-oxide-semicon-
ductor technology, and all inputs and
outputs are compatible with transis-
tor-transistor logic.

The chip itself consists of a 56-bit
register loaded with a key word used

to code each transmission and a 64-
bit data register that holds the
message itself (encrypted or not). It
also has enough logic to check the
keys and implement the National
Bureau of Standards’ algorithm and
an 8-bit command register that
controls and monitors. Although the
device can work with many proces-
sors or minicomputers, it is tailored
to the popular 8080A family, says
Von Urff.

Systems for encrypting digital
data got a boost back in July 1977
when the NBS adopted a data-
encryption algorithm to be applied to
the protection of data in Govern-
ment computers [Electronics, March
3, 1977, p. 74]. However, until now,
only one other bus-oriented encrypt-
ing chip had emerged, from Intel
Corp.

Running at the low speed of 80
bytes per second, it is aimed at
equipment like teletypewriters and
automatic bank tellers. Usually, ori-
ginal-equipment makers have relied
on subsystem modules and encryp-
tion boards.

In a typical data-communications
system, the DE2001 would operate
by entering an algorithm using a
code for each transmission according
to the NBS key word chosen by the
user. A similar chip on the receiving
end of the data decrypts the trans-
mission by matching it with the
same key word.

Programmable. Besides making
the device fast and cheap, Western
Digital’s goal is to ‘“simplify the
user’s life as much as possible by
taking things out of software and
putting them into hardware,” Von
Urfl says. Thus, the chip can be
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Electronics firms buiid encryptor boards

Though semiconductor makers have not exactly rushed to exploit the
National Bureau of Standards algorithm with low-cost data-encryption chips,
a few big communications-oriented firms are selling boards and modules to
original-equipment makers. Both Motorola Inc.'s Government Electronics
division and Rockwell International Corp.'s Collins Telecommunications Prod-
ucts division, for example, have been selling them since late 1977.

The Scottsdale, Ariz.—based Motorola division builds two encryption
boards, tabbed at slightly less than $500, and two subsystem modules. The
boards fit into two microprocessor development systems, Motorola's own
Exorciser and Intel Corp.’s Intellec. They are intended to help engineers work
with encryption. One module plugs into a PDP-11 minicomputer and costs
$1,995; the other module is a four-board stand-alone unit, which is priced at
$3,300 to $3,500.

The Rockwell division's big seller to date is a single-board encryptor, the
CR300, costing $500 to $800, depending on quantity. The CR200, an
end-user unit with data rates up to 9,600 bits per second, went into
production at the Cedar Rapids, lowa, plant last month; it is priced at
$2,500. Another high-data-rate encryptor capable of processing at 56 kilo-
bits per second is planned for late 1979.

The encryption chips incorporated in these products are made by semi-
conductor arms of the respective firms, which have no plans to sell them
outside. Motorola Semiconductor Group, however, does plan to market

encryption chips of a different design in the future, says a spokesman.

programmed either by the bus or
through an input pin for remote-
access and direct-memory-access
compatability and on-chip bias gen-
eration.

An important specification for an
encryption chip, says a Western
Digital engineer, is how long it takes
to execute a 64-bit cycle of the algo-
rithm. This time is 48 microseconds
for the DE2001. The 167-kilobyte-
per-second speed of the chip proba-
bly puts it in the class of those used
in encryption modules manufactured
by Motorola and Rockwell Interna-
tional (see “Electronics firms build
encryptor boards,” above).

Other semiconductor makers
planning to offer this type of chip
are keeping quiet. That includes
Fairchild Camera and Instrument
Corp., which announced a set of
4-bit-slice chips with data rates of 10
to 12 megahertz [Electronics, Sept. 1,
1977, p. 32] for January 1978 at $30
a set. The company has quietly
shelved them. However, Intel is
currently readying a faster version of
its chip.

The next unit in the Western Digi-
tal family, the 40-pin DE2002, has
dual-port operation, handling plain
and cipher messages on separate
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8-bit buses, rather than multiplexing
them on one. This will give better
control of data, says Von Urff, and
makes possible multiple keys. The
military especially, which does not
like mixing secret and open trans-
mission on the same bus, should like
this version, he thinks. O

Trade, incentives
next AEA targets

Fresh from gaining exceptions to the
Carter Administration’s wage guide-
lines that allow the electronics indus-
tries to offset labor shortages with
higher wages, the American Elec-
tronics Association is planning to
attack a long slate of governmental
issues, says Noel J. Fenton, AEA
chairman for 1979.

On his agenda are such topics as
improving international trade, re-
storing the qualified stock option so
that new companies can afford to
attract engineers and managers, cut-
ting the red tape in Federal equal
employment laws, and protecting
privately developed patents when

companies are under Federal con-
tracts. Also, he wants to open a full-
time Washington, D. C. office and to
begin a series of talks with the Elec-
tronic Industries Association on how
the two trade groups can work
together.

That may seem like a tall order,
even for an association with some
1,200 companies. But Fenton feels
that the Palo Alto, Calif.—based AEA
has become a very effective lobby. It
uses “‘a grass roots approach,” he
explains, in which company presi-
dents draw on their own experiences
to discuss issues directly with Wash-
ington leaders.

It also supplies ample data to back
its contentions and supports issues
that affect other industries as well,
Fenton continues. Furthermore, it
can respond quickly when vital issues
arise, as it did in pressing for the
wage guidelines exception [Electron-
ics, Dec. 21, 1978, p. 33].

So far in the past year, Fenton
asserts, these approaches have made
the AEA instrumental in helping to
kill the Renegotiation Board, un-
snarl customs red tape [Electronics,
Aug. 31, 1978, p.45], and in its
biggest coup, liberalize the capital
gains provisions in the new tax act.

No. 1 issue. “International trade is
really the number one issue,” says
Fenton, the 40-year-old president of
Acurex Inc.,, a Mountain View,
Calif., measurement-controls manu-
facturer. “We're going to form a
task force, like the capital gains task
force, to try and get our arms around
the issue.” The aim is to “frame
coherent proposals at the Federal
level to help the U. S. become more
competitive.”” Possibilities include
creating a cabinet-level office to
promote foreign trade and to make
export licensing easier, he says.

Number two on his list is to form
a working group to try and “rein-
state the qualified stock option and
make nonqualified stock options
more attractive from a tax stand-
point,” he says.

The qualified stock option gave an
employee the right to buy stock at a
low price, which could be exercised
years later when the stock’s value
was higher. In effect, it gave an engi-
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The popular static RAMs you use today. For existing
designs, the 1024 bit SY2102,5Y2101,5Y2111,
SY2112 or the 4096 bit 2114 and 2142 for new
systems —all are available in low power versions —

a 30% power savings at the same speeds. The
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Lionex, Hallmark, Calron Electric, Intermark
Electronics, Advent Electronics, Sheridan Sales,
Quality Components, Taylor Electric, Technico,
Western Microtechnology, Alliance Electronics,
Future Electronics, Arrow Electronics and General
Radio. Their numbers are in the yellow pages; our
numbers are in inventory. Call us on both. Synertek,
3001 Stender Way, Santa Clara, California 95051.
(408) 988-5600. TWX: 910-338-0135.
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Chairman. Noel J. Fenton says his AEA task
force on foreign trade will frame proposals to
make the U. S. more competitive.

neer or manager equity in a compa-
ny and a capital gains tax break as
well. Often, new companies can bid
for employees only with stock
options because they cannot afford
higher salaries, Fenton explains.

“Right behind that is some sort of
reform of the Federal Office of
Contract Compliance,” he says. By
this, he means cutting the red tape in
proving compliance with Federal fair
employment laws without harming
their intent, a complaint voiced by
his predecessor as AEA chairman,
Edwin V. W. Zschau [Electronics,
Oct. 26, 1978, p. 14].

On patent protection for Federal
contractors, Fenton acknowledges
that “‘we’re not sure we know the
answer, but we do know that it’s a
problem.” He does not like the idea
that, after “l invent something on
my own nickel, if I sell to the
Government | have to disclose it to
the Government and the public.” [

Minicomputers

Sperry Univac design
put software first

Traditionally, minicomputer vendors
design the machine, then write the
software. Not so with Sperry Uni-
vac’s new system, the first to emerge
from the old Varian Data Machines
operation acquired in June 1977.

44

The new minicomputer system is
the V77-800, a terminal-oriented
design that tops out the V77 line of
machines introduced by Varian a
little over two years ago. Software
has certainly taken the lead: the
Sperry Rand Corp. division poured
nearly 75% of a $10 million product
development budget into what it
calls the Summit operating system.

“We nailed down Summit before
even starting on the 800,” says
Angus McLagan, director of techni-
cal operations at Sperry Univac’s
Minicomputer operation in Irvine,
Calif. Executives there see the
emphasis on software giving the
machine an edge over competitors.
*“Making specific software decisions
first about Summit actually in-
fluenced the way we designed the
800,” McLagan says.

First time. The result is a package
with features and options not pre-
viously put together by a minicom-
puter maker. Perhaps most eye-
catching is a module that supports
the Pascal high-level language,
whose control structure and organi-
zation have great appeal [Electronics,
Oct. 12, p. 81]. Moreover, Summit
handles popular languages, including
Cobol and Fortran.

It also allows on-line program
development, transaction processing,
and data-base management. Distrib-
uted data-processing modules permit
both entry and access within the
system, plus communication with
other mainframes, including Sperry
Univac’s machines and the IBM
370. “All these [operating features]
are something mainframe customers
are used to, but mini users have
never had in one package at the
price,” McLagan asserts.

With the introduction of the 800,
Sperry Univac, one of the nation’s
leading vendors of mainframe com-
puters, permitted the first look into
the minicomputer operation ac-
quired from Varian Associates. With
twice as much main memory (up to
2 megabytes) and half the central-
processing-unit cycle time (150
nanoseconds), the V77-800 fits
above the V77-600 as the most
powerful machine in the V77 line.

It pits Univac squarely against

machines like Digital Equipment
Corp.’s PDP 11/70 and its VAX
11/780 and Data General Corp.’s
high-end Eclipse M/600 machines.
The smaller V77 models weigh in
against machines like DEC’s PDP
11/04, 11/34, and 11/70 and Data
General’s Nova 3 and Eclipse.

Eight terminals. A typical V77-
800 system, to be delivered begin-
ning next July, goes for $135,000
with eight asynchronous terminals,
CPU, disk printer, and tape unit, all
Summit-operated. Summit itself
costs $6,000, with the Pascal module
pegged at $2,000 more. A data base
inquiry/update language, 077, is
available for $3,000.

When designing hardware, “soft-
ware decisions made in advance not
only make it easier, but also help
boost system performance,” claims
James D. Mansfield, product man-
ager for software. One example is
higher speeds for such operations as
Fortran language compiling. Sperry
Univac *“got a quantum jump in
speed here,” he says, by designing a
writable control store to aid arithme-
tic calculations of the floating-point
processor.

But, as McLagan points out, the
16-bit processor breaks little new
ground in hardware design, sticking
with proven low-power Schottky
transistor-transistor logic and the
cache memory employed earlier by
Varian. As for the software-first
design approach, Mansfield knows
he will not be faced with an old
computer industry bugaboo.
“There’s too much history of hard-
ware being finished and then [the
company] doesn’t deliver what the
buyer expects and was promised.” [J

Instrumentation

Fiber optics isolate
scope from voltage

Every electrical engineer has been
faced with the problem of observing
on an oscilloscope a small-signal
waveform that is floating on a high
dc voltage removed from ground.
The usual solution, though inconve-
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Microcomputer Analog I/0 Systems

For:
DEC LSI-11 & LSI-11/2
DEC PDP-11 UNIBUS

INTEL SBC-80 Series & NATIONAL BLC-80 Series

ZILOG MCB Series (2-80)
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nient and unsafe, is to float the
entire instrument and refrain from
touching the scope or its controls.

At the Oak Ridge National Labo-
ratory in Oak Ridge, Tenn., those dc
voltages reach into the hundred-kilo-
volt range, however. Engineers there
did not cotton to peering at wave-
forms with their hands held oh-so-
firmly behind their backs, scarcely
daring to breathe. Instead, they
isolated the scope by first feeding the
waveform to a transmitter that floats
at the high voltage. Then they
converted the waveform to light
signals and sent them, via a fiber-
optic cable, to a receiver and a
decoder at the scope. Such isolation
is an obvious application for fiber
optics because the cable will not
transmit the high dc voltage.

Step further. The Oak Ridge engi-
neers also converted the analog
waveform to digital equivalents and
sent digital signals over the light
pipe. This conversion eliminated a
cause for concern: analog voltage-
to-frequency conversion and the sub-
sequent optical transmission pro-
duced response times on the display
that were functions of the input
signal level. For the short-duration,
pulsed signals such as the lab deals
with in its magnetic-fusion research,
this was unacceptable.

“We needed to isolate a 0-to-10-
volt signal superimposed on a 150-
kilovolt dc voltage,” says Oak Ridge
engineer James W. Pearce. “This
had to go to a computerized data-
acquisition system for which 8-bit [1
part in 256] resolution was accept-
able. On the way, we wanted a visual
display of the data waveform.”

The transmitter consists of an 8-
bit a-d converter, a universal asyn-
(UART) module, and timing logic.
(UART) module, and timing logic.
The converter’s parallel digital out-
put is connected to the transmitter
buffer register at the UART input.
The UART converts the data to serial
form and adds start and stop bits
that are recognized by the receiver.

Simple. The UART output goes to
a standard light-emitting diode
through an impedance-matching
emitter-follower transistor stage.
The diode’s light then passes through
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the fiber-optic cable to the receiver
and a p-i-n diode detector.

The detector’s output is amplified,
shaped, and fed to the receiver
section of another UART. There the
data is converted from serial to
parallel form. A digital-to analog
converter then converts the digital
word to an analog signal that drives
the oscilloscope. Since the UARTs do
not require precise high-frequency
stability, inductive-capacitive timing
oscillators suffice. Other power and
timing circuitry is as simple.-

“We were very concerned with the
safety aspects of the system, and the
critical fiber-optic cable was tested
to see how much voltage gradient it
could withstand,” Pearce says. Gra-
dients in the cable of up to 10 kv per
centimeter were achieved without
introducing noise to the displayed
signal, according to Pearce. With
cables to the scope of about 3 meters
long, the 150-kV levels he was
concerned about were safely han-
dled. “The combination of transmit-
ter and fiber-optic cable has proven
itself useful and could find applica-
tion wherever isolated grounding is
required,” he concludes.

Industrial

Farm equipment adds
microcomputers

Microcomputers are being designed
into automobiles, but into four-
wheel-drive farm tractors, too? Of
course, say Massey-Ferguson Inc.
and other farm equipment makers.
The microcomputers do more than
monitor engine and equipment pa-
rameters; they also help to control
the machines. Basically they are
low-end off-the-shelf units, pro-
grammed and packaged by the elec-
tronics suppliers to replace hydraulic
logic elements and mechanical link-
ages that have been doing the job.
They are faster and more reliable,
boosting productivity, and they can
be relatively easily programmed with
safety and other new features. Also,
they are much less expensive to
modify for the larger and smaller

Baler. Loading operation in Sperry New
Holland automatic bale wagon is sequenced

by an on-board C-MOS digital control unit.

models in a tractor series.

The electronics adds a relatively
slight $1,000 to $2,000 to the price
of a machine, generally in the
$45,000-and-up class. The extra fea-
tures provided are, moreover, an
attractive selling aid.

Tough specs. However, Duane H.
Zeigler, senior engineer at Deere &
Co.’s Harvester Works in Moline,
Ill., points out that the tough vibra-
tion, temperature, and other environ-
mental specifications seem to be
scaring off suppliers. For the sensors
that feed data to the controllers, “we
need military specs at automotive
prices,” he says.

Massey-Ferguson in Des Moines,
Iowa, recently delivered its first
four-wheel-drive tractors to be
equipped with a microcomputer. It is
a variation of the unit Bosch GmbH
of West Germany supplies for auto-
motive fuel-injection systems.

On the tractor, it controls the
hitch between the tractor and a plow
or other implement, explains Joseph
L. Jessup, chief tractor engineer at
Massey-Ferguson’s development lab-
oratory in Detroit. For a plow, for
example, once the blade depth has
been set by a dashboard dial, .the
microcomputer maintains a constant
force and depth by applying signals
to solenoid-controlling hydraulic
valves at the hitch. Voltage varia-
tions from inductive sensors that are
mounted on the hitch provide the
microcomputer with the input sig-
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nals needed for its control program.

Other farm-equipment makers ap-
plying microcomputers include Sper-
ry Rand Corp.’s New Holland (Pa.)
division and International Harvester
Inc., Chicago. Sperry is using a
complementary-metal-oxide-semi-
conductor controller on a new hay-
bale wagon to help collect, load, and
stack bales of hay. Bale position is
sensed by Hall-effect switches, with
the controller linked to solenoids
that activate hydraulic valves. A
Sperry Rand spokesman says the
electronics eliminates 60% of the
mechanical linkages, cuts the work
the wagon operator had to do, and
helps load bales faster.

Deere and International Harvester
are both readying microcomputer-
controlled wheat-harvesting com-
bines. International Harvester is
working with the Automotive Prod-
ucts Group of TRW Inc. They have a
prototype controller that, in part,
automatically adjusts the cutting bar
to avoid objects that could damage
the equipment, maximizing grain
yield. Deere is interested enough in
electronics to have formed its own
product development group but de-
clines to discuss its development
effort otherwise. a

Consumer

Prospects brighten
for dual TV picture

Football fans and other television
addicts should be glad to hear of two
advances in the technology of put-
ting two pictures on one TV screen.
Papers at the Chicago Fall Confer-
ence on Consumer Electronics de-
tailed a new hardware approach to
storing a complete TV picture in
memory, with one offering two new
features: the second picture in full
color, and stop-action capability.

Such picture-on-a-picture systems
add a small, soundless inset from
another channel to the main picture,
usually in a corner of the screen. The
inset picture is stored temporarily in
memory, then read out.

So far, two manufacturers have

TV extra. Inset picture in Hitachi TV system
has less resolution than does the main
picture but is adequate for its size.

marketed TV sets that add a black-
and-white inset to the main color
picture: Grundig AG of West Ger-
many [Electronics, Sept. 1, 1977,
p. 102] and Sharp Corp. of Japan.
Both sets use circuitry by Interme-
tall GmbH to store the inset picture
in an analog memory made from
bucket-brigade devices, which are
inexpensive metal-oxide-semicon-
ductor delay lines.

The two approaches at the Chica-
go conference attempt to improve
the quality of the inset picture. One
system, in development at Fairchild
Camera and Instrument Corp. of
Mountain View, Calif., does this by
using charge-coupled devices to store
the inset in analog form. The other,
with a digital memory for a color
inset, was developed at Hitachi
Ltd.’s Consumer Products Research
Center in Yokohama, Japan.

Two memories. Fairchild’s system
is conventional in that it uses two
memories, one for each interlaced
field of the inset picture. While one
memory is storing one 120-element-
by-80-line field, the other memory is
reading out the previous one. The
black-and-white inset is one-third
scale, or one ninth the area of the
large picture. The system uses
charge-coupled devices to store the
inset, rather than bucket-brigade
devices, because the signal loss of the
latter can cause a weak or ‘“‘snowy”
picture. Both memories are on one
chip, another innovation.

Hitachi’s use of digital memory to
store TV pictures is not a first; it is
routine in expensive broadcast-
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DDC has developed the world's fastest hybrid 12 bit
and 8 bit data acquisition components. The 12 bit has
a throughput rate of 450 kHz and the 8 bit has a
throughput of 900 kHz. Each consists of two compatible
stand-alone 24 pin DDIP modules: an A/D converter
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The 12 bit ADH-8516 Analog-To-Digital Converter
has a conversion time of 1.8 us and 0.012% linearity. It is
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State outputs for microcomputer interfacing. With the
matching ADH-050 Video Track and Hold Amplifier a
super-fast acquisition time of 120ns is achieved
Aperture time uncertainty is a low 500ps. Buffering and
pin programming allow many differential and single-
ended input options.

The 8 bit data acquisition components include the
ADH-8512 A/D Converter which features a 950ns
conversion time. The matching SH-8518 Sample and
Hold Amplitier has a 25ns acquisition time and a 60ps
aperture uncertainty.
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Both data acquisition component sets are well suited
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applications. All DDC hybrids are processed to MIL-
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your nearest DDC representative listed in EEM, or call
Mike Andrews at (516) 567-5600
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studio equipment. But cost is a
major deterrent to designing a
consumer product with a digital
memory big enough to store picture
elements of an entire field with, say,
5-bit gradation.

Optical shortcut. To reduce mem-
ory size (and cost) with little degrad-
ation in picture quality, Hitachi
engineers use a technique called line-
sequential coding, which is based on
the high correlation between succes-
sive TV.fields: things do not change
much from one to the next. This
technique allows all luminance
(brightness) information to be stored
in one 64-line-by-96-element-by-5-
bit (per element) memory and read
out three times faster through a
small buffer memory that prevents a
read-write conflict.

The 96-element horizontal resolu-
tion gives the inset picture, with one
fourteenth the area of the large
picture, the same bandwidth as the
large one. The inset’s resolution is
lower, but adequate for its size.

Color data for every other line of
the inset picture is stored in a sepa-
rate 64-line-by-48-element-by-5-bit
digital memory. A one-chip, 4-bit
microprocessor controls the system
and implements features like freez-
ing the inset picture (impossible
without digital memory).

Target cost for the electronics
package is $15 to $25, says Fair-
child. Estimates are that the extra-
picture feature could add up to $200
to a color TV’s price. O

Medical

Aids help sharpen
handicappeds’ skills

A mix of engineering students and
professors from MIT and occupation-
al therapists working at a nearby
hospital is generating electronic aids
designed to help the handicapped.
The devices help children with afflic-
tions like cerebral palsy develop
coordination.

Creative Technological Aids Inc.
is the nonprofit organization set up
at Kennedy Memorial Hospital,
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News briefs

Midcon, turnout sparse, looks to Chicago

Despite a sparse turnout that left many exhibitors grousing, Midcon/78
officials said attendance at the Dallas affair last month was sufficient to merit
continuation of the show, intended as an annual event held alternately there

and in Chicago. The unaudited head count at Midcon’s Dallas debut was
12,5621, including about 1,800 exhibitor personnel, says William C. Weber Jr.,
general manager for the show's operator, Electronic Conventions Inc. Atten-
dance had been projected by show backers to hit 15,000 [ Electronics, Nov.
23, 1978, p. 28]. ““We went in with a little higher expectations than we should
have,” Weber concedes now. ‘‘We just kept <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>