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Hewlett-Packard in Loveland, Colorado,
has challenging opportunities for
electrical engineers who are experienced -
in circuit design, manufacturing and . .
marketing. Join creative teams involved

in analog and digital electronic
instrumentation including voltmeters, MREEm _
circuit test systems, signal sources and N
s INCOLORADO
devices. 2

ingagine living and working near the
magnificent Colorado Rockies. You will beonly
a few miles from towering, snow-capped
mountains, offering a wide array of recreational
activities. Located north of Denver, Loveland is
a short distance from cultural, sports and
educational opportunities of alarge metro area.
Please send your resume today in confidence
to Hewlett-Packard Company, P.O. Box 301,
Department E, Loveland, Colorado 80537

-t .

ll

4
nI'

HEWLETTHP? PACKARD

We are an equal opportunity employer dedicated to affirmative action

For Further Information Cirele 900 On Reader Service Card.




SURPRISE!

The first stand-alone LED
alphanumerie display system is here.

Heres a completely supported alphanumeric display system that frees you from costly display maintenance, requires
very low operating power, and minimizes the interaction normally required for alphanumeric displays. You get a choice

of 64 or 128 ASCII characters and a choice of a 16-, 24-, 32-, or 40-element display panel. Each 5 x 7 dot matrix is
bright, clear and easy to read. In addition, you get editing features that include cursor, backspace, forward, insert, delete and

=~

clear. The display system is TTL compatible, requires a single 5V supply, and easily interfaces to a keyboard or
microprocessor. It is ideally suited for word processing equipment, instrumentation, desktop calculators, and automatic
CKARD

banking terminals applications. Prices for a complete system start at $290*
HEWLETT hp; PA

for the HDSP-2416 (16 character) display board and HDSP-2470
1507 Page Mill Road, Palo Alta, Calitornia 94304

(64 character ASCII subset) controller board.
For more information on the HDSP-24XX alphanumeric system
or immediate off-the-shelf delivery, call any franchised HP distributor.
In the U.S. contact Hall-Mark, Hamilton/Avnet, Pioneer Standard,
Schweber, Wilshire or the Wyle Distribution Group (Liberty/Elmar).
For assistance cali: Washington (301) 258-2000, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282
Circle 1 onreader service card

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

*U. S. Domestic Price Only.
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A universal counter for *375.

The smart money’s on HP’s new 5314A Universal $375 price. Options: internal battery and

Counter because it does so much for so little. charger, $95; TCXO time base, $100.

Now, in one low-cost counter, you can measure Time interval measurement capabilities are
frequency up to 100 MHz, period down to 400 truly outstanding at the 5314A’s price. Instead
nanoseconds with 100 picosecond resolution, of limited single channel controls, or none at all,
and time interval with 100 ns resolution. Add the 5314A gives you both input trigger level
frequency ratio, ratio averaging, totalizing and slope controls for two input channels.

and a full complement of time interval measure- So now you can measure pulse widths or time
ment controls and you've got a package youd between pulses with stop and start commands
expect to find at almost twice the 5314A’s from either one or two input control lines.

HP’s frequency counters also save you time and money.

Using state-of-the-art components To find out more about HP’s low-
common to HP’s most sophisticated - b cost laboratory grade counters and the
counters, the HP5380 frequency S - entire family of sophisticated and
counter series offers high accuracy, high P versatile HP counters call your nearest
input sensitivity, input attenuators and -\ HP field office. Or write for the 5314A
direct counting for rapid, convenient &) and 5380 series data sheets and
frequency measurement and electronic counter brochure.
adeStments‘ Prices domestic U.S.A. only

SIBLA 80 MHz. $295 ¢ 5382A 225 MHz. $395 » 5383A 520 MHz. $650. | & - E 'qﬁ 02902
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HEWLETT nﬁ PACKARD

1507 Page Mill Road, Palo Alto, California 94304

For assistance call: Washington (301) 258-2000, Chicago (312) 255-9800, Attanta {(404) 955-1500, Los Angeles (213) 877-1282
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Highlights

Cover: LSI aids bubble memory design, 105
Ease of use could determine which bubble
memories succeed best with designers. So a
new megabit bubble memory comes com-
plete with a group of circuits that will inter-
face it to many different systems.

Cover is by Sean Daly.

Look, no central processing unit, 92

A radically different computer architecture
from the Massachusetts Institute of Technol-
ogy has hundreds of arithmetic and logic
units processing parts of a problem simulta-
neously and using packet-switching to route
the results through similarly decentralized
memory units.

Hybrids inherit ECC, 112

In a marked shift of emphasis, this year’s
Electronic Components Conference is fo-
cussing on materials, manufacturing meth-
ods, and packaging, particularly hybrid

packaging of very large-scale integration,

says this ECC preview. Also worth noting
are some novel hybrid circuits and work on
gallium-arsenide field-effect transistors.

Static RAMs pick up speed, 125

Led by Fairchild and Intel, makers of 4-K
static random-access memories are pushing
access times below 55 nanoseconds. This
special report describes these rapidly
expanding options for fast cache and buffer
memories.

. . . andin the next issue

A special report on data converters . . . a
magnetic-bubble memory tester . . . re-
placing backplanes with zero-insertion-force
connectors.
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Publisher’s letter

It is always exciting to print a story

that can shake up the industry —for
instance, the cover article in this
issue (p. 105), on the development of
the I1-megabit magnetic-bubble
memory and support chips at Intel
Corp.’s subsidiary, Intel Magnetics
Inc., Santa Clara, Calif.

Written by vice president of engi-
neering Dick Clover, product engi-
neer Dave Lee, and bubble memory
marketing manager Don Bryson, the
technical article is the first general
disclosure of this group of products.
In fact, when arranging for the
piece, solid state editor Ray Capece
and San Francisco regional bureau
manager Bill Arnold were the first
editors ever to have been allowed to
tour the closely guarded Intel Mag-
netics facility.

To ready the memory and support
chips for market took the combined
efforts of the magnetics subsidiary
and two Intel divisions. The Special
Products division worked on the
bipolar Schottky current-pulse gen-
erator and the complementary
metal-oxide-semiconductor coil pre-
drivers. The Microcomputer Compo-
nents division was responsible for the
n-channel formatter/sense amplifier
and the HMOS bubble memory
controller.

Without these integrated control
and driver circuits, there wouldn’t be
much of a product. As Bryson points
out, “Give somebody a bubble mem-
ory and not a heck of a lot can be
done with it without support chips to
make it run.”

Now that bubble memories have
been made easy for users to apply,
products using them should be on
the market within a year, Intel esti-

mates. “Ahead we can see a path
similar to that of dynamic random-
access memories—a quadrupled ca-
pacity in three years, to 4 megabits
and then 8 megabits,” Bryson states.

If someone were to ask you what
components are operating as front-
end amplifiers for communications
satellites and you were aware of the
latest technology, you might answer
gallium-arsenide field-effect transis-
tors. Right? Wrong.

On a recent visit to the ComSat
Laboratory in Bethesda, Md., com-
munications editor Harvey Hindin
was dumbfounded to discover that
the birds are flying around up there
with tunnel diodes aboard, though
the devices were originally developed
some 20 years ago.

“l had to find out why,” says
Harvey, and he was intrigued
enough with the answer to produce
the Probing the News on page 81.

The reason turned out not to be
nostalgia, but the reliability ensured
by new preflight screening proce-
dures. So far, over 100 tunnel-diode
amplifiers have gone into orbit with-
out a single flight failure.

Nevertheless, these old depend-
ables will probably not be around too
much longer, according to Harvey.
Eventually the new GaAs FETs will
pass tunnel diedes in reliability and
offer better noise figures into the
bargain, signaling the end for the old
timers in this application.
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14 functions at your fingertips
plus frequency marker for

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:

® Continucus ® 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 helptul 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 Indostrial Park. Avon, MA 02322  {617) 580-1660 TWX 710 345 0831

AL, Huntsvilte (203: 534-9771; AZ, Phoenix (602} 279:1531; CA, Inglewood (213) 674-6850, San Jose (408} 292-3220; CO, Denver (303) 773-1218; CT. Carton Center (203) 693-0719: FL, Orlando (305) 894-4401;
GA, Atlanta (404} 455-1206; HI, Honolulu (808) 941-1574; IL, Chicago {312) 283-0713; IN, Carmel (317) 844-0114; KS, Overland Park (913) 649-6996; LA, Gretna (504) 367-3975; MO, Towson (301) 321-1411; MA, Wake-
field (617) 245-5940; M1, Detroit (313) 961-3042; MR, Minneapolis (612) 835-4818; MO, St Lours {314} 569-1406; NM, Atbuguerque (505) 255-2330; NJ. Cherry Hill (609) 482-0059, Englewood (201) 871-3916; NY,
Rochester (716) 473-5720, Syracuse (315) 437-6666, Vestal (607) 785-9947. NC, Burlington (919) 227-2639; OH, Chesteriand (216} 729-2222, Dayton (513) 294-2476; OK, Jenks (918) 299-2636; OR, Portland {503)
297-2248. TX, 0.5 (214) B61-0400, Houston, (713) 688-1431; UT, Sait Lake City (801) 466-8729; VA, { alls Church {703) 573-8787; WA, Bellevue (206) 454-3400; WI. Milwaukee (414) 545-8400; CANADA, Montieal,
Quebec (514) 341-763G, Ottawa, Ontario (613) 235-5121, Toronto, Ontario (416) 445-9900, Vancouver, British Columbia (6G4) 253-5555, Halifax, Nova Scolia (G02) 454-8321, St John's Newfoundiand (709) 726-2422

Circle 5 on reader service card
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A hard to find combination in
most low-priced oscilloscopes.
But Telequipment, a Tektronix
Company. has over 20 years of
experience in designing and
building high-quality,
competitively-priced instru-

ments. Instruments that will meet
your measurement needs today
and for years to come.

Twelve oscilloscopes, including
nine benchtop models and three
battery-powered portables, a
curveitracer and a family of ac-
cessories are now available in
the United States. Bandwidths
range from 5 MHz to 25 MHz.
Various models feature dual
trace delayed sweep, and stor-
age modes.

And TELEQUIPMENT Instru-
ments are now sold through
stocking-distributors offering
local availability, service, war-
ranty repairs and models previ-
ously not sold in the U.S.

For specifications and the name
of the Telequipment Distributor
nearest you, write: Telequipment
U.S. Sales, PO. Box 500, Bea-
verton, OR 97077 or call: (503)
644-0143.

TELEQUIPMENT RS

A dnsion of Tektrone: UK. Lid. . 2 subsidiary of Tektronsx, Inc

-

For Technical Data circle #234
For Demonstration circle #6
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Readers’ comments

Already ready

To the Editor: I would like to point
out a significant omission in your
March 15 review of bus-compatible
converters [“IC makers ready con-
verters for 8-bit processors,” p. 39].
While others talk of introducing
such products, AMD has already
done so. In fact, last year we intro-
duced a pair of bus-compatible digi-
tal-to-analog converters, the
Am6080 and Amé6081 (see Electron-
ics, Oct. 12, p. 180). These Busdac
products contain the data-bus input
latches and the address and decoding
circuitry that allow them to interface
with any 8-bit microprocessor.
Robert M. Grossman
Advanced Micro Devices Inc.
Sunnyvale, Calif.

Waste as savings?

To the Editor: The News Update
column on March | [p. 8] quotes a
Federal Aviation Administration
lead engineer proudly claiming
‘“great” power savings by revamping
plan-view displays at 20 en-route air
terminals, for a purchase price of $1
million. If this is an example of the
quality of technical decision-making
in a government bureau, it is no
wonder our energy policy can’t get
off the ground.

Based on an estimated 20 PVDs in
each of the terminals operating
continuously, and saving 450 watts
each, at an electric utility rate of 5¢
per kilowatt-hour, this “savings” will
require more than 12 years to pay
out. Since the quoted price probably
does not include freight, installation,
or the myriad of Government con-
tract overhead costs, I imagine the
payout is more likely about 20 years.

Your reporter missed the real
story—another example of waste,
foisted on the taxpayer and mas-
querading as Government savings!

J. W. Pehoushek
Cincinnati, Ohijo

Correction

That new line of Regent terminals,
Regent 300 terminal cluster system
and System 75 (April 12, p. 42} is, of
course, from Applied, not Advanced,
Digital Data Systems Inc.

|

Check
eTransistors
eCapacitors
eDiodes
*iC’s

m(uummssggg
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ONTROLLED HEATING
where it counts

THERMO-PROBE

Heat any integrated circuit or electronic
component to its rated temperature
with a heat probe. Accuracy *3°C or
better. Or check the component’s tem-
perature with a thermo-couple probe.
Model 810 Thermo-Probe does both,
Reads out directly in “C and °F on a
large 4'2-inch meter,

| M T MICRO-TECHNICAL

INDUSTRIES
| P.0. Box 287 South Laguna, CA 92677 |
il

| TELEPHONE (714) 545-3734 }
TWX 910 596-1325 MICROTECH LBEN

TTL DIL Compatible

BEL FUSE INC.
203E YanYorrt 1t. Jerrey City N.J.

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

Circle 226 on reader service card



Mail us this a

and we’ll help you discover simple,
effective solutions to difficult

troubleshooting

problems
=

HP’s IC Troubleshooters make
troubleshooting digital circuits fast
and less frustrating.Take a look at
the chart and see why more than
50,000 people use these simple,
rugged, low-cost Hewlett-Packard
instruments.

LOGIC PULSER stimulates IC’s in-
circuit for testing. Automatically
drives the circuit to its opposite state.
No unsoldering components or trace
cutting. $115-8175*

LOGIC PROBE shows pulse activity:
high, low or bad level, single pulse or
pulse trains. High input impedance.
Overload protected. Automatic. More
convenient than a scope. $90-$150*
LOGIC CLIP with 16 LEDs displays
state of up to 16 IC pins at once. High

input impedance. Overload pro-
tected. Automatic. $90-S125*

Electronics / April 26, 1979
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CURRENT TRACER inductively
senses and displays logic current
pulses. Finds shorts and stuck nodes
with no unsoldering or trace cutting.
Uses in-circuit current or pulses from
Logic Pulser. $350*

*Domestic US prices only.

Order now or call vour nearby
HP field sales office for complete
information.

I want to discover easy solutions to
difficult troubleshooting problems.
Please rush me afree copy of HPs
20-page Troubleshooting Catalog.

NAME_

COMPANY.

ADDRESS.

CITY

STATE ZIP_

HEWLETT @ PACKARD

1507 Page Mill Road, Palo Alto, California 94304

For assistance call Washington (301) 258-2000. Chicago (3121
255-9800, Atlanta (404) 955-1500, Los Anueles (213) 877-1282

02904

Circle 7 on reader service card
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ou can have our Type 105 metallized polyester
capacitors taped and reeled, in special values or
tolerances, with higher voltage ratings or special
leads — or standard, off the shelf.

'Wete nothing if not accommodating.

Our Type 105 metallized polyester capacitors are inexpensive and very
very good. Little tubular jobs with axial tinned copperweld or tinned copper
leads. In standard values from 0.01 to 10 mfd £20%, 10%, 5%. WVDC 100,
250, 400, 630. Self-healing, extended foil construction, non-inductive. Etc.

Our Type 105 manufacturing process is so flexible that “specials” are
easily produced to your specs without either long delivery or breathtaking
prices.

Standard Type 105 capacitors are at least as good as the very best on the
market (we secretly think they're a little better) and “specials™ are normally no
problem at all.

Need a quote? We'd be delighted. Samples? Please ask.

SEACOR |NC, 123 Woodland Ave., Westwood, N.J. 07675

Tel. (201) 666-5600 m Telex 135354

Everything in Film Capacitors

Circle 8 on reader service card
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News update

M No one can accuse the military of
moving with unseemly haste to
purchase electronic systems. A case
in point is the Navy’s two-year old
plan to equip its vessels and aircraft
with standard militarized computers,
peripherals, and software [Electron-
ics, Dec. 23, 1976, p. 54].

Called the Tactical Digital Stan-
dardization Program, the exercise is
supervised by the Naval Electronics
Systems Command in Washington,
D. C,, as a means of saving money in
training, documentation, mainte-
nance, and parts invéntory, among
other things. It attracted the atten-
tion of such heavyweights as the
Sperry Univac division of Sperry
Rand Corp., whose AN/UYK-20
minicomputer was the first machine
to win approval under the program,
and Control Data Corp.

But to a small company in Plain-
view, N. Y., the Qantex division of
North Atlantic Industries Inc., the
program represented a potential
boon. Qantex supplies the $20,000
magnetic-tape cartridge unit for the
UYK-20 as well as all other present
and proposed mini types. The con-
tract for its standardized parts,
called by the Navy the AN/USH-26
data-storage peripheral, could be
worth $50 million to Qantex over
five years.

Now, after two years of tests, the
Qantex part has been approved by
the Navy for fleet-wide deployment.
Orders have been piling up during
that period, although 462 have been
shipped, mostly to Navy contractors
for use in their system development.

The Qantex unit is based on the
3M data cartridge. Its modular form
makes for easy matching to widely
different systems and to a number of
computers of differing design. [t has
four cartridge transports per unit,
for a capacity of 10 million charac-
ters. Access time is faster than that.
of reel-to-reel tape drives, since the
USH-26 has four tracks on each
cartridge in contrast to serial pro-
cessing for the reel versions.

Joel Kramer, president of Qantex,
says the Navy has 50 programs
under development that will require
tape-storage systems like the model
26. _ -Howard Wolff
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FLOPPY 11V03-L

Standard 11/03-L systems are
available as 1 Megabyte Double
Density Floppy Disk based or

*® Registered trademark of Digital Equipment Corporation,
Maynard, Mass.

™ Registered trademark of First Computer Corporation

HARD DISK 11T03-L '\\-\

10 Megabyte Hard Disk Cartridge ~ These systems are available with
based RT-11 systems. choice of LA36, VT52 or VT100 as
consoles.

This option is applicable to all pur-
chases of PDP-11/03 (SRVXxxx-xx)
packaged systems purchased from
First Computer Corparation between
the period April 1, 1979 and De-
cember 31, 1979 inclusive. This op-
tion must be ordered on the same
Purchase Order as the packaged
system by specitying the following:

1. KDF11-XX LSI-11/23
Upgrade Option

go» | E

TWX NUMBER 910-651-1916

computer corpotion

corporate square/825north cass avenue/westmont,llinois 60559/(312) 9201050
Circle 9 on reader service card



“I HAVE SEEN
THE FUTURE AND

IT'S 80861~ ;

7 Lo

There’s a lot of noise out there about the
8086. A lot of noise. And all of it’s coming
from Intel.

But even with all the pages of advertising,
all the claims, all the chest-beating, there’s
one little fact Intel forgot to mention.

The 8086 isn’t the best 16-bit CPU.

The AmZ8000 is.

The AmZ8000 is the beginning of a
product line. The 8086 is the end. It’s
nothing but a souped-up version of the
8080 and 8085.

The AmZ8000 has a more powerful, more

advanced, much more flexible architecture
than the 8086. It also has more addressing
modes, more general-purpose registers,
larger addressing spaces, better 1/0 capabil-
ity and more powerful instructions. It can
even accommodate more data types. And the
AmZ8000 has a lot higher throughput using
standard NMOS than the 8086 using HMOS.

Worried about software? Don't be.

The AmZ8000 is cheaper and easier to
program than the 8086.

But it won't just save you money; it’ll
save you time. You'll be able to develop new



programs faster than ever before. That
means you'll be able to get new products
to market faster than ever before.

And to speed things up even more, we
designed a software development system

especially for the AmZ8000. It combines ver-

satile hardware with powerful software. And
it’s got a real catchy name: the System 8/8.
One last thing: we know it hurts to drop
Intel for somebody else. We've just been
through it ourselves. But it’s going to hurt a

“The AmZ8000

is better” \

lot more next year and the year after that.
By then your competitors could be so far
ahead of you, you might never catch up.
Call Advanced Micro Devices and we'll
send you all the facts on the AmZ8000.
Then quietly and calmly, in the privacy
of your own office, compare the AmZ8000
with the 8086.
We think you'll agree with us: Intel
may make a lot of noise. But the AmZ8000
makes a lot of sense.

Advanced Micro Devices o\

901 Thompson Place, Sunnyvale, CA 94086 - Telephone: (408) 732-2400
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a. Torque test, axle bolt. Type 667 Coaterless film.
b. CRT graphic display. Type 084 film.

¢. Interferometric evaluation of flat mirror with laser light. Type 57 High Speed 4 x 5 film.

d. Converter circuit inspection 700x, scanning electron microscope. Type 52 Fine Grain 4 x 5 film.
e. Memory circuit, 100x. Type 665 Positive /Negative film.




photography
people.

If you need photographs of
your work, why sit around
waiting for them? With
Polaroid instant photographic
equipment you get imme-
diate results.

Our wide range of equip-
ment lets you record every-
thing from microbes to metal
stress tests. With Polaroid
self-developing films you can
have professional quality
results in color in 1 minute, or
in black and white (with or
without a usable negative)in
seconds. And our equipment
is simple to use. So youcan
take the photographs you
need without needing to
know a lot about photography.

The MP-4 Multipurpose
camera (1) is a versatile, self-
contained photo studio any-
one can operate. It uses 14
different Polaroidinstantfilms
to keep you out of the dark-
room. And it copies, delivers
close-ups, reductions, macro-
photographs and photo-
micrographs, to bring your
answers to light.

Our CU-5Close-up camera

~ (2) is a lightweight, hand-held
system you can take almost
anywhere and get instant
photos from % to 3 times life
'size. Exposure is easy to set,

lighting is built in and framing
is automatic. So all you have
to think about is the picture.
You can even use the CU-5to
captureatransientimage ona
cathode ray tube.

Many cameras and instru-
ments can be adapted quickly
and easily for instant pho-
tography with Polaroid film
holders (3). They come in
3 models to handle 3 different
sizes of Polaroid Land film
(3% x4%,4x5,and8x10in.),
SO you can get instant results
in almost any format.

Many other manufacturers
of cameras and instruments
also supply Polaroid Land
camera backs that adapt their
equipment to instant photog-
raphy. These backs use 9
different convenient Polaroid
pack films, so you can see
your project in a new light.

To find out how you can
get instant results, mail the
coupon below. Orif you're a
very impatient person, call
us toli-free from the conti-
nental U.S. at 800-225-1618
(from Massachusetts, call
coliect 617-547-5177).

And stop tapping your foot
while you wait for your photos
to come back from the lab.

Instant Laboratory Pictures

© 1979 Polaroid Corporation. “Polaroid "*

Polaroid

Polaroid Corporation

Industrial Marketing, Dept. A435
575 Technology Square
Cambridge, Mass. 02139

I'm impatient. Please send me more informationon how | can use
Polaroid instant photography in my work.

Name
Title
Company.
Address
City. State Zip
Current camera or instrument
Application or need




HIGH
PERFORMANCE
GALLIUM ARSENIDE
LIGHT EMITTERS

New, low cost OPTRON LEO's offer excep-
tional light output characteristics in a
choice of wide or narrow beam spreads.

OPTRON's new OP 190 and OP 195
plastic encapsulated light emitting
diodes give high performance with
light output characteristics exceeding
the specifications of currently avail-
able hermetic packaged LED’s.

These highly reliable devices
allow the choice of either a wide or
narrow beam angle and are optimized
for pulsed applications including
smoke detectors, TV remote control
systems, security alarms, and garage
door openers.

The new OP 190 and OP 195 fea-
ture a typical power output of 10 mW at
100 mA and are capable of pulsed op-
eration to 3 amps.

—_—

w—

OP 190 ACTUAL SIZE

The OP 190 has a beam spread of
40° (total angle between half intensity
points) and a typical radiant intensity
at 100 mA of 15 mW/sr.

r‘—-—

N
OP 195 ACTUAL SIZE

For applications requiring a con-
centrated beam over longer distance,
the OP 195 is designed with a beam
spread of only 15° and radiant intensity
of 50 mW/sr.

Detailed technical information on
these new high reliability, low cost
plastic LED’s and other OPTRON op-
toelectronic products is available
from your nearest OPTRON sales rep-
resentative or the factory direct.

OPTRON, INC.

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

®  214/242-6571
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Biomation's Blecki revels
in high-end logic analyzers

Price sensitivity is being thrown to
the winds when it comes to buying
logic analyzers, says David J. Blecki,
39, recently named president of
Gould Inc.’s Biomation division.
“Anything you can do to make an
engineer’s job more efficient in view
of the manpower shortage is worth
it,” he says.

High-end logic analyzers, selling
for around $10,000, are indispensa-
ble to the development of bus-
oriented computer systems, he be-
lieves. It is the product to which
Biomation, a 10-year-old Santa Cla-
ra, Calif., maker of waveform
recorders and logic analyzers, will
devote most of its research and
development dollars. Low-end ana-
lyzers will come later, he says, after
designers develop specific needs.

Strength. Blecki, with a master’s
degree in electrical engineering and
eight years under his belt as Bioma-
tion’s marketing vice president, takes
over a company in a strong position.
Running third in the logic analyzer
market —total sales were $50 million
in 1978 —behind leader Hewlett-
Packard, for whom he once worked,
and runner-up Tektronix until last
September, Biomation moved to a
“solid No. 2,” Blecki says, mostly
because of the success of its model
K100-D, which was introduced then.

The 20-input, 100-megahertz ana-
lyzer, with a variety of display
formats, has taken the market by
storm, he maintains. “We've had a
step-function increase in market
share because of that product.”
Moreover, it pulled Biomation,
which had grossed $9 million before
being acquired in 1977 by Gould,
out of a slump.

Of the field-service market, Blecki
says the logic analyzer may be a bit
of overkill there. “A logic analyzer
reveals a lot of information about a
system that requires a highly skilled
technician to interpret.”

In theory, smarter instruments
that relieve the need for technician
interpretation have merit, he says,
but they require too much software

Worthwhile. A price of $10,000 is little
enough to pay to make an engineer more
efficient, says David Blecki.

support. “Right now, the only widely
accepted field service technique con-
tinues to be board exchange.”

Now that he is at the helm, Blecki
regrets he has to delegate all the
“fun stuff” and take on the problems
“with no solution.” One of the first
he must grapple with, he says, is
President Carter’s voluntary 7%
wage ceiling. “How do you stay
within 7% when in this area 20%
isn’t enough to keep a technician in
your employ?” asks Blecki.

Schineller moves MAI
toward the electronic office

Sights focused sharply on the office
of the future, Richard J. Schineller
is moving his company, Manage-
ment Assistance Inc., smartly in that
direction. Word processing is a key,
says the 44-year-old executive vice
president for domestic operations.

At the Interface 79 data commu-
nications show in Chicago earlier
this month, MAI unveiled part of
what he has in mind: word-process-
ing capabilities in a data-processing
network, a new feature of the Data-
Word system introduced a few
months ago by subsidiary Basic Four
Corp. With 1978 sales of $119
million out of MAI's $200 million,
Basic Four has catered to the small-
business computer user.

Now Schineller wants to provide
word processing for this same mar-

Electronics/ April 26, 1979



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
professional 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 -
megabyte using the Bank Select
feature

® 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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Yes! Thereir
a Stator Yoke
for IO CRT /!

The Syntronic Datamaster ™
110° stator core yoke will
produce clean, clear
dot/matrix or stroke-written
characters anywhere on a
110° CRT . .. over 6000 of
them on a 15" diag. screen.

This is achieved using a
precision-tooled ferrite stator
core, built-in geometry
correction, compiementary
coil turns distribution, and
interlocking components for
repeatability ir volume
production.

If a saddle yoke doesn't do
the job . . . evaluate the

Datamaster 110° yoke.
Ask for Bulletin # 033.

Datamaster 110° Stator Yoke

Booth No. 330 at the SID Show.

tgntmmc

Syntronic Instruments, Inc.
100 Industrial Road
Addison, IL 60101

Phone: (312) 543-6444

Circle 16 on reader service card

New fields. Richard Schineller might even
consider computerized branch exchanges.

ket. “What we introduced [in Chica-
go] was improved distributed data-
processing capacity with implica-
tions for electronic mail,” he says.

He has plans for all three MAI
subsidiaries. The others are Word-
stream Corp., with word-processing
systems for larger -companies than
those Basic Four serves, and Sorbus
Inc., a computer-service company,
where he plans expansion in the area
of word-processing equipment.

Schineller has been watching the
development of the electronic office
since his 1956-65 stint with IBM.
From there he went to MAI, head-
quartered in New York, for three
and a half years in its days as a
purchase and lease-back company.
After brief stays at two other firms,
he returned to MAI when it started
Basic Four and Sorbus in 1971—
first as vice president for business
planning and develoment and then in
his present position.

Plans. Basic Four will continue to
add capabilities to its office systems,
as the Interface 79 introduction
suggests, he says. And plans are even
more ambitious at Wordstream.
Look for an electronic alternative to
the file cabinet, Schineller says, as
well as electronic mail handling.

Another important role could be
integration of the entire communica-
tions management function. Man-
agement of communications could
become as important a factor in
MAI’s product lines as management
of data and text, he says. O

Electronics/ April 26, 1979



Silent Pariners.

Signetics’new dual op amps.

Team them with your design for

the industry’s lowest noise.

Now the instrument OEM can specify op
amps that deliver precision performance and
low noise operation.

Our new duals combine the industry’s lowest
spectral voltage with a 600Q output drive
capability. The Signetics 5532 really shines at

V Hz. X

6nV/ And our 5533 brings it
all home at 4.5nV/V/ Hz.

Compare our monolithic pair
to other “low-noise” op amps,
and see what you’ve been
missing. Like wide
power bandwidths
at exceptional slew
rates.

Use them in your
new design.
Or specify
them as
superior
replace-
ments for
not-so-low-noise op
amps you may be
using now.

Signetics Dual Op Amps

Part Number | _Key Specifications

S
NEB532* | Low Noise: 6nV//Hz (max.); internally compensated;
140kHz power BW @ 9V/psec slew.

NES533 | Low Noise: 4.5nV//HZ (max.}; 200kHz power BW
| |@13V/psecstew.
NE/SE5530* | High Slew: 35V/usec; internally compensated;
| 500kHz power BW; 3MHz small-signal BW.
NE/SE5535* | High Slew: 15V /usec; internally compensated;
200kHz power BW; TMHz small-signal BW.

NE/SES538* | High Slew: 60V/usec; compensated to gains of +6/—4;
700kHz power BW; 6MHz small-signal BW.

*industry standard pinouts

Electronics / April 26, 1979

Both devices give you a small-signal
bandwidth of 10MHz, and high output drive
capability.

By ‘“‘high)’ we mean 10V rms into 600 at
Vs==18V. Great for a wide range of appli-
cations. And either is the perfect choice for
active filters or low-signal transducers.

Specs like these are going to let every instru-
ment, telecom and wideband servo control sys-
tems designer upgrade his op amp requirements.

If you don’t need two op amps on a single
chip, check out our 5534. Same super features
as our 5533. And this one’s already become an

industry standard. Whichever you choose,
you're going to be dollars ahead and deci-
bels lower. Join the silent revolution
today with the op amps that let
every OEM get the low noise
performance that qual-
ity systems
call for.
Send us

the coupon
for full de-
tails. Or phone
your nearest
Signetics sales
office or author-
ized distributor.

SilNpLiCs

a subsidiary of U.S. Philips Corporation

Signetics Corporation

PO. Box 9052

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

To: Signetics Information Services, 811 East Arques Avenue
P.0. Box 9052, MS27, Sunnyvale, CA 94086
[ Rush details on Signetics NE5532/33 dual op amps.
(] Tell me about Signetics industry standard NE5534 op amp.
[ 1 want to get the noise out right now.
Please have an applications specialist phone me at:

( ) ext. g
Name Title
Company Division
Address MS
City State Zip
17






New Breed of MOS.

Intel introduces HMOS II-and a new family of
static RAMs that cross the finish line in 20 ns.

Intel just set a new pace for
high performance memory with
HMOSII. It’s our patented next
generation MOS technology so
advanced it delivers speeds faster
than bipolar and even our own
first generation HMOS process.
HMOSII gives designers the
fastest, lowest power static RAMs
ever—plus traditional MOS
economy and reliability. Our new

History of MOS speed
1000
800
600
2102 NMOS
400

I0S

2125H
HMOS ||

Address Access Time (ns)
©
o

20

10

1972 74 76 78 80

Intel's continued process and scaling improve-
ments have doubled MOS speeds every two years.
The above graph demonstrates this trend with
Intel's 1K x 1 static RAMs.

1K and 4K RAMs are fully com-

patible, higher speed upgrades of
Intel’s time-tested 2115A/2125A

and 2147 devices.

1K fast statics that leave
bipolars behind

Designers building cache,
writeable control store or buffer
memories will find our 16-pin

*HMOS 1l is a patented process of Intel Corporation.

2115H/2125H 1K RAMs ideal.
For new designs, two versions
deliver record access speeds of 20
ns and 25 ns, with a speed/power
product twice as good as slower
bipolar RAMs.

Our 35 ns and low power
30 ns models can be used as direct
plug-in replacements for 93415A
and 93425A bipolar RAMs.
They'll cut power dissipation up
to 36%. And, best of all, they're

available now.

New, faster 4K with no
power increase

Intel’s new 2147H gives you
all the advantages of our 18-pin
4K x 1 industry standard 2147, with
twice the speed and no increase
in power. With access times as fast
as most IK RAMs, it’s important
news for anyone designing buffer,
cache, control store and main
memory systems. If you're presently
working with 1K RAMs, you can
increase density or reduce board
space by a factor of four. In a 4K
format, the 2147H makes possible
a new dimension of higher
performance systems.

The 2147H’s low active
power dissipation and automatic
power down on deselection also
mean dramatically reduced power
consumption compared to constant
current static RAMs. In fact,
because most devices are deselected
at any given time, the larger your
system, the lower your power
dissipation per bit. It all adds up
to simplified designs and major

HMOS Il fast static RAMs

Maximum Power
Access Consumption (mA)*

Part No. Time (ns)" Active Standby
4096x1
2147H41 35 180 30
2147H-2 45 180 30
1024x1° "
2125H-1 20 125
2115H-2
2125H-2 & 125
2115H-3
2125H-3 5 100
2115H-4
2125H-4 £ 125

*Over full 0°to 75°C operating temperature range.
**All 2115H versions have open-collector outputs, all

2125H versions have tri-state outputs.

savings in cooling and power
supplies.

All HMOSII components
are fully static and can be used in
clocked and unclocked system:s.
They are directly TTL compatible
in all respects: inputs, outputs
and operation from a single
+5V supply.

Order 2115H/2125H and
2147TH RAM s from your Intel dis-
tributor. Or, for more information,
contact your local Intel sales
office or write: Intel Corporation,
3065 Bowers Avenue, Santa
Clara, CA 95051.

.nter deli

Europe: Intel International, Brussels, Belgium. Japan:

Intel Japan, Tokyo. United States and Canadian distributors:
Arrow Electronics, Alliance, Almac/Stroum, Component
Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial

Components, Pioneer, Sheridan, Wyle/Elmar, Wyle/Liberty,
L.A.Varah and Zentronics.
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In 1964, Dr.Charles Kao of ITT
was the first to see
the communications potential

of optical fiber.




Today, ITT is the first
to be able to offer you

total optical fiber communications
systems capability.

Many commercial ITT designed
and installed fiber optic systems
ranging to 45 Mb/s are already
in use. All are delivering the inter-
ference-free communications ex-
pected. Additional systems are
currently in production.

A unique record. A record
only made possible by our early
recognition of the potential of
fiber optics, and the willingness to
concentrate the scientific, tech-
nical, and production resources
required to turn feasibility into
practical reality.

Today, the Electro-Optical
Products Division of ITT can offer
design and application engineers
either complete systems or any
components their work requires.
» Optical fiber cable. *Light source
and detector packages. * Electro-

optical transmitter and receiver
modules (digital or analog). * Star,
tee, directional and bidirectional
couplers. * Connectors. * Connec-
tor and splice installation equip-
ment. All provide interference-free
information handling capacity not
achievable in conventional wire
systems. All are compatible. All are
field proven.

If you envision use of fiber
optics in your computer system,
telecommunications, industrial ap-
plications, or for any other pur-
pose, write us on your letterhead.
Because we may already have

gone over the
same ground. And
because we
both know the optical
fiber communications age
has begun.

Imagine what we can
do together.

ELECTRO-OPTICAL PRODUCTS DIVISION ITT

7635 Plantation Road, Roanoke, VA 24019

-



PROJECTION MASK ALIGNER




Introducing

F—— e

the

Micralign 200 Series.

than step-and-repeat

at a much lower price.

Perkin-Elmer designed the new
Micralign Model 200 to be the
most cost-effective projection
mask aligner available. In per-
formance, it achieves 2-micron
geometries or better in produc-
tion, distortion/magnification
tolerance of 0.25 micron, and

4 percent uniformity of illumina-
tion. Options available include
automatic wafer loading and
automnatic alignment to 0.25
micron. Soon to be available:
deep UV optical coatings for still
smaller geometries.

Compared to the leading step-
and-repeat aligner, the Micralign
Model 200 delivers outstanding
performance for not much more
than half the cost. It takes about
a quarter of the floor space. It
provides consistently higher

The Model 200’'s remarkable
performance is the result of a
number of major innovations.

Improved optical design

and fabrication

We improved the optical design
to provide increased resolution

throughput regardless of die size.

=

.

= a—

a!nd depth of focus. Optical man-
ufacturing tolerances are five
times tighter to ensure precise
overlay from aligner to aligner.

Near-zero vibration

We minimized vibration. We con-
structed the Model 200 with two
frames —one inside the other. The
inner frame, which carries the
projection optics and carriage
drive, is completely isolated from
the outer frame.

We incorporated a superb
linear motor carriage drive with
air bearing slide. This drive does
more than eliminate vibration.
With the air bearing feature there's
no contact and no wear. And no
limit to carriage drive durability.

Built-in environmental control
We provided the Model 200 with
a built-in environmental cham-
ber. External air, supplied by you
or from our optional air condi-
tioning system, is blown through
a HEPA filter and heating ele-
ments built into the Model 200
top cover. A positive-pressure,
class 100 environment is carefully
controlled to better than 1°F

We included a separate thermal
control for the mask, to compen-
sate for mask run-out.

No mask contamination

We designed a sealed mask
carrier for the Model 200. You
put the mask in the special carrier
rightin the mask department.
Seal it. When you load the sealed
carrier in the Model 200, the
cover plates are automatically
removed. After use, the cover
plates are automatically replaced.

Proven production capabilities
Perkin-Elmer, the leader in pro-
jection mask alignment systems,
offers six years of proven produc-
tion capability, with an excellent
training and service record.

Get all the facts

Thesearejust a few of the features
that make the Micralign Model
200 Series a completely new con-
ceptin projection mask aligners.
Get more details on how these
and other improvements in
design can translate into improve-
ments in your production. For
literature, write Perkin-Elmer
Corporation, Electro-Optical
Division, 50 Danbury Road,
Wilton, CT 06897. Or phone
(203) 762-6057.

PERKIN-ELMER
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Editorial.

Does NTT’s chief have his hand on the doorknob?

Representatives of the industrial nations of
the world have consummated five years of
hard bargaining with an agreement to liberalize
world trade. Although individual governments
must still ratify the accord reached at Geneva,
the pact brings into sharper relief the battle
by the United States Government, allied with
American telecommunications suppliers, to
liberalize an extremely attractive market
closed to them until now: Japan’s giant
Nippon Telegraph and Telephone Public Corp.
What started as a cloud on the horizon
has developed into a major diplomatic storm.
Sitting at its center is Tokuji Akikusa,
president of NTT, who is still firmly resisting

the pressure and arm-twisting of the Americans.

However, in a recent interview with a Japanese
newspaper, Akikusa intimates NTT may
eventually back down,; his thinking is that

his company will have to agree to some
concessions — beyond those already offered

in the way of open procurement of such items
as telephone poles —because it simply cannot
expect to have its way in all areas.

Akikusa makes the point that even if his
utility were to buy $3 billion worth of
equipment from overseas suppliers, ““it will
take 10 years to carry thisout. . . . It will
be impossible to completely revise the present
procurement method.” The company president
also addresses the broader problem of virtual
subsidization by NTT of a supplier network,

a so-called inner circle, and its responsibility

to ensure solvency of the members of that circle.

“Once an enterprise enters that inner
circle,” he says, “NTT must look after the
enterprise on a permanent basis. There will
be a loss from a national economic point of

24

view if the NTT tells an enterprise that has
built big plants and trained technicians that
its services are no longer required.”

Asked if it were something of an exaggeration
to say that opening NTT’s procurement to
foreign suppliers would cause a chain reaction
of Japanese bankruptcies and unemployment,
Akikusa replies, “If a competitive bidding
system is introduced, there are fears that
know-how developed by experts after much
[effort] will be released outside. The technicians
will lose their [incentive] to work if know-how
developed not only by the NTT but also by
[its suppliers] is made available. Enterprises
connected with the corporation will not go
bankrupt one after the other. But Nippon
Electric Co. [for example], relies on the NTT
for around 20% of its orders, and Fujitsu
Ltd. 22% to 23%. There are also firms engaged
only in producing equipment for the NTT. Such
firms will suffer most.”

Does Akikusa think that behind the
open-door demand of the U. S. is a plan by
IBM and other American computer makers
to “cultivate” the Japanese market? “There
appears to be such a rumor,” Akikusa replies,
“but there is no definite proof. . . . The
communications business does not merely
involve telephones and telegraph. It probably
will nurture all sorts of industries in the
future. Therefore I believe the American side
is also aware that the communications business
has big future possibilities in respect to
industrial strategy.”

But Akikusa’s closing words, which reflect
the long decision-making process in Japan,
could be the most prophetic. “I would like,”
he said, ““to open doors gradually.”
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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-
parable 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 multi-user
systems

The three most popular computer
languages including three types of BASIC
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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 Small
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.
OS-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 ot Merit at
WESCON '78 as the outstanding
microcomputer apphcation for
Small Business




F. W. Bell PX series

industrial
watt
transducers

to measure
and control
single and
3-phase
power

s/
PX-2000 A////>

-

PX-4000 //

Bell PX-2000 and PX-4000 series
transducers are compact, reli-
able modules that convert power
into dc voltage to indicate, con-
trol or alarm to let you protect
or monitor-practically any opera-
tion.

A single PX-2000 unit.can moni-
tor 3-phase power through its
dual coils. Units within the two
series are available for working
with frequencies ranging from
50 Hz to 10 kHz.

Write for complete
technical data.

If power levels are important to
you, F. W. Bell transducers are
just what you need.

ELL ine®

Kiyy ey ol
Magnetics & Electronics, Inc Py
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Meetings

25th International Instrumentation
Symposium, Instrument Society of
America, Sheraton Hotel, Anaheim,
Calif., May 7-10.

ISS 79 —International Switching
Symposium, Colloque International
de Commutation (Paris), PLM St.
Jacques Hotel, Paris, May 7-11. For
information in the U.S., contact
A.E. Joel Jr., Bell Laboratories,
Holmdel, N. J.

1979 sID International Symposium,
Society for Information Display
(Los Angeles), Chicago Marriott
Hotel, Chicago, May 7-11.

29th Electronic Components Confer-
ence, EIA and IEEE, Hyatt House,
Cherry Hill, N. J., May 14-16.

Electrical and Electronic Measure-
ment and Test Instrument Confer-
ence, IEEE, Skyline Hotel, Ottawa,
May 15-17.

Naecon—National Aerospace and
Electronics Conference, IEEE and
Naecon (Dayton, Ohio), Dayton
Convention Center, May 15-17.

Advances in Systems Technology:
Trends and Applications, 1979, IEEE
and NBS, National Bureau of Stan-
dards, Gaithersburg, Md., May 17.

Huntsville Electro-Optical Technical
Symposium and Workshop, Society
of Photo-Optical Instrumentation
Engineers (Bellingham, Wash.),
Huntsville Hilton, Huntsville, Ala.,
May 22-25.

Failure Avoidance Seminar, Inte-
grated Circuit Engineering Corp.
(Scottsdale, Ariz.), Hilton Inn, Ja-
maica, N. Y., May 23-24.

Conference on Laser Engineering and
Applications, IEEE and Optical So-
ciety of America, Washington Hil-
ton Hotel, Washington, D. C., May
30-June 1.

Computers in Communications Con-
ference, American Institute of Aero-
nautics and Astronautics (Los An-
geles), International Inn, Washing-

ton, D. C., May 31-June 1. Program
will be repeated at the Hyatt L. A.
International Hotel, Los Angeles,
June 25-26.

1979 International Summer Consum-
er Electronics Show, ElA, McCor-
mick Place, Chicago, June 3-6.

NcC ’79—1979 National Computer
Conference, IEEE, American Federa-
tion of Information Processing So-
cieties, New York Hilton and Amer-
icana Hotels, New York, June 4-7.

Automated Testing for Electronics
Manufacturing, Benwill Publishing
Co. (Boston), Radisson Ferncroft
Hotel, Danvers, Mass., June 4-7.

ICC ’79—International Conference
on Communications, 1EEE, Sheraton
Boston Hotel, Boston, June 11-14.

Machine Vision, Automatic Assem-
bly, and Productivity Technology,
summer session, Massachusetts In-
stitute of Technology, Department
of Electrical Engineering and Com-
puter Science, MIT, Cambridge,
Mass., June 11-15.

33rd Annual Convention of the
Armed Forces Communications and
Electronics Association, AFCEA
(Falls Church, Va.), Sheraton Park
Hotel, Washington, D.C., June
19-21.

Device Research Conference, IEEE,
at the University of Colorado,
Boulder, Colo., June 25-27.

Second Joint Intermag—Magnetism
and Magnetic Materials Conference,
IEEE and American Institute of
Physics, Statler Hilton Hotel, New
York, July 17-20.

Compcon Fall *79—18th 1IEEE Com-
puter Society International Confer-
ence, IEEE, Capital Hilton Hotel,
Washington, D. C., Sept. 4-7.

Second International Fiber Optics
and Communications Exposition, In-
formation Gatekeepers Inc. (Brook-
line, Mass.), Hyatt Regency O’Hare
Hotel, Chicago, Sept. 5-7.
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TEKTRONIX

thinks your logic analyzer
should be as versatile

as you are

So ours let you sample synchronously and asynchronously.

As a digital designer you must
be versatile enough to do the
entire design job. Logic and tim-
ing. Software and hardware
analysis. Activity on and off

the bus.

And so you need a logic
analyzer that lets you syn-
chronously verify logic and
trace program flow on the bus;
then asynchronously verify tim-
ing sequences and examine
chip to chip transactions off the
bus. A logic analyzer, in short,
as versatile as you are.

Tektronix Logic Analyzers are
versatile. In the synchronous
mode, examine software flow
using the clock of the system
under test—up i0 20 ns sam-
pling rate. Switch to asynchron-
ous and sample with the Logic
Analyzer’s own clock—up to

10 ns sampling rate. Pulse
anomalies and timing problems
are out in the open, where you
can see them. With one logic
analyzer.

Synchronous and asyn-
chronous sampling: it helps

make our Logic Analyzers
versatile. So you can do to-
day’s job and tomorrow’s. So
you can change applications
without changing your logic

analyzer.

Contact Tektrcnix fnc., PO. Box
500, Beaverton, OR 97077. In
Europe, Tektronix, Ltd.

P.O. Box 36, St. Peter Port
Guernsey, Channel Islands.

Tektronix

COMMITTED 7O EXCELLENCE

Use the 7DO1F
for hardware
and software
applications.

TEKTRONIX LOGIC ANALYZERS THE VERSATILE ONES

For Technical Data circle #27 on Reader Service Card
For Demonsiration circle #227 on Reader Service Card
For immediate action, dial our toll free automatic
answering service, 1-800-547-1512






FAIRCHILD TEST SYSTEMS.

WE NEVER FORGET
THAT YOUR
REPUTATION

IS ON OUR LINE.

We've become the first family
of Automatic Test Equipment by
remembering one thing: Our repu-
tation for testers is only as good as
your reputation for reliability.
We started on a small scale
testing discrete components.
Then, when you needed more
sophisticated testers for MSI,
¥ved designeéjl andd built them.
odayit'sLSl,and .
oursystemsare , A\
still state-of-the-art.
And we're not
through. We've
already introduced :
the only 120-pin
tester commercially
available for
tomorrow’s
technology, VLS.
And we're now
extending our
expertise into
subassembly testing in a big way.
Today, no discussion of ATE is
complete without us.

WE'RE FIRST
IN FIRSTS.

Our technical leadership is
second to none. We developed the
first programmable automatic
transistor tester. We were first with an
IC tester. First with an LS| logic tester.
And first with a VLSI logic tester.

Firstagain with a microprocessor
program generator for software.
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First with an in-circuit tester. And first
to hook up a host computer to
multiple testers to perform central-
ized processing of test data.

WE PROTECT
YOUR SOFTWARE
INVESTMENT.
Ten years ago we made a
— Major commitment
~=—_toourcustomers:

Your software will always be com-
patible with our test systems. If your
needs change, we will change to
meet those needs — without obso-
leting your program investment.
This is a big economy when you
consider that nearly 75% of your total
testing cost is software-related.

IFYOU CAN MAKE IT,
WECANTESTIT |

No one can offer you more kinds |
of testers than we can. For almost
any application you name. Whether
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it's engineering characterization,
production testing, incoming
inspection, shorts and continuity
testing, depot repair or field trouble-
shooting, if you've got a semi-
conductor device or subassembly
that needs testing, there’s probably
aFairchild test system designed

to do the job.

THE RIGHT ANSWERS
TO THE
COMPONENT TEST.

For general-purpose LSl testing,
we have Sentry® the most widely
used family of test systems in
the world. You can do production
testing and incoming inspection
on Sentry V. Engineering character-
ization on the industry workhorse,
Sentry VII. And VLSl testing
on Sentry VI, the world’s most
powerful tester.

For low-cost production testing
of LS, there's our new Sentinel.

It's software-compatible with Sentry
at half the cost. You can design

on Sentry and test on Sentinel with
minimal investment in software.

WE HAVEN’T
FORGOTTEN
MEMORIES.

Our Xincom |l series of dedi-
cated memory testers features
distributed architecture, which tiesa |
host computer and test satellites ’
together in a system to test ROMs,
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EPROMSs, dynamic and static MOS,
bipolar and CCD devices.
The Xincom 5580 test satel- ¢
lite can accommodate up to
two test heads and can test
two different devices
which are under
the control -
of separate
programs.

The
Xincom 5581
parallel oper-
ation satellite
cantestupto
four 4K, 16K
or 65K multiplexed address
RAMs in parallel.

The Xincom 5582 25MHz satel-
lite can test the same devicesin
parallel as well as handle the new
HMOS high-speed static MOS
devices. And if you're getting into
bubble memories, so are we with
with our soon-to-be-introduced
Xincom 5585.

THE BEST TEST
FACILITY MANAGER
YOU CAN HIRE.

If you already own our com-
ponent test systems and you're
wondering what to do with all the
data you're getting, helpis here.

It's called Integrator® |l. Our powerful
new host computer which lets

you communicate with your testers,
whether they're around the corner
or around the world. While your
Fairchild systems are busy testing,
Integrator can write, editand

store your programs. Itcan syn-
thesize and simplify your test data.
And give you a broad range of
reports that can help you manage
your test facility more efficiently.

WE CAN TEST
A WIDE ASSEMBLAGE
OF SUBASSEMBLIES.

Fairchild's Testline family of in-
circuit test systems provides fast,
thorough and economical Automatic
Fault Isolation Testing {(AFIT) of
digital PC boards. The Testline AFIT
4000 is a production-oriented system
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that features fully automated testing
of boards with up to 400 ICs. Each
AFIT 4000 comes with a disk
library containing programs for
TTL,DTL, ECL,
CMOS and
other popular
logic families.

Our Test-
line AFIT
3000A

Systemis

‘ designed
for repair opera-
tions. It's so simple to use

that an unskilled operator can

test at arate of15 ICs per minute.
For QC and troubleshooting,
there's our semi-portable Testline
AFIT 1500, with 40-pin capability.
We also make a strong case for field
service. It's our Testline AFIT 1000
suitcase tester, weighing in at 23
pounds.

If your need is high-volume testing
of complex analog or hybrid PCBs,
Fairchild's Faultfinder FF 303
computer-based, in-circuit test system

| achieves high yields at low cost.

With automatic test program genera-
tion. Foreground/background
programming.
Solid-state
switching.
And built-in
functional
capabilities of
the IEEE 488
Interface Bus.

When you're testing less complex
hybrid boards, or boards witha
higher ratio of analog components,
our Faultfinder FF 101 system
features up to 2,400 points to locate
and identify errors such as shorts,
opens and components that are
reversed, missing or not up to spec.
And for inspection testing of bare
or loaded boards, there's our self-
programming Faultfinder FF 202,
with up to 2,000-point capacity.

And to make our subassembly
test system complete, we offer a
broad selection of vacuum fixturing
systems. Called Thinline® these fix-
tures provide fast, positive interface
between the testers and the board
under test.

THREE HUNDRED
EXPERTS COME WITH
EVERY SYSTEM.

There are more than three
hundred ATE specialists backing up
the Fairchild Test Systems Group.

It starts with training. Anywhere from
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4-20 man-weeks spent however
you wish on over a dozen intensive
courses that include hands-on
experience using over $2 millionin
testequipment.

Send your operations personnel,
programmers and technicians
to our centers in San Jose, Munich
and Tokyo, or arrange to have our
training team come to you.

After training, our applications
group gets you running. They'll
help you develop your own special
programs or work with the hundreds
of ready-to-run programs in our
library.

To keep you going, we have the
industry’s largest field service organi-
zation, with over 20 major service
centers throughoutthe U.S., Europe
and the Far East.

No other ATE manufacturer can
offer support as thorough as ours.
Butthen, no one else has such a
good reputation to maintain.

For more information on the first
family of ATE, just contact your
nearest Fairchild sales office today.
Or write Test Systems Group,
Fairchild Camera and Instrument
Corporation, 1725 Technology
Drive,

San Jose,
California
95110.
Telephone:
{408)998-0123.
TWX:

910-338-0558,

FAIRCHILD
TEST SYSTEMS GROUP

frst iy
of ATE.
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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.
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Pinout of unreieased
pseudostatic RAM
from Mostek changed

Tl sees 17% rise
in world markets

National, Zllog
to alternate-source
byte-wide pseudos

Math processor
may be next
in 8086 family

Specialized terminals
share Industrial
processing chores
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Electronics newsletter

Despite a formal announcement and release of price information last
January, Mostek Corp. of Carrollton, Texas, has not yet shipped samples
of its MK4816 dynamic random-access memory and has revised the pinout
for the device. With preliminary specifications released last summer
[Electronics, Aug. 7, 1978, p. 33], the 2,048-by-8-bit single-supply part
was the first of what are called pseudostatic devices— containing on-chip
refreshing circuitry —to be discussed. (Zilog Corp. described plans for a
32-K pseudostatic device earlier this year.) Samples of Mostek’s 4816 were
expected last November, and then in the first quarter of this year. But
because of design revisions to maximize yield, samples will not be available
until June, says Sam Young, a Mostek marketing official.

Texas Instruments Inc. expects worldwide semiconductor sales in 1979 to
reach $9.6 billion, some 17% more than the figure for 1978. T1 president J.
Fred Bucy also told the company’s annual meeting last week that the
market for calculators and learning aids should have relatively little
growth: from last year’s $1.8 billion and 82 million units to $1.9 billion
and 84 million units. The Dallas-based firm also announced that its
first-quarter sales netted $720.8 million, up 29% from last year.

National Semiconductor Corp. and Zilog Corp. have signed a letter of
intent to alternate-source each other with a family of 8-bit-wide pseudo-
static random-access-memory chips. The move is seen as a way for both
companies to beat Mostek Corp. to the market for byte-wide pseudostatic
memories. National, in Santa Clara, Calif., will receive tooling and
technical information from Zilog, in nearby Cupertino, for the Z6132, a
4-K-by-8-bit RAM. They will also coproduce and identically specify a
2-K-by-8 and an 8-K-by-8 RAM.

The power of Intel Corp.’s 16-bit microcomputer family obviously is not
going to come from the 8086 central processing unit alone: the Santa
Clara, Calif., company plans a wide range of high-performance support
chips to relieve the CPU of its computing burdens. So far, Intel has
announced an input/output channel processor called the 8089, and its next
may be a high-speed floating-point arithmetic processor called the 8087.
This also may be the first IC to meet the IEEE Computer Society’s
proposed standard for floating-point math. The standard is nearing a
detailed specification, and Intel has recently played an important role in
refining its definition. Since the 8087 is being designed to work closely
with the 8086, it is called a coprocessor.

Specialized terminals and software are key features of a pair of plant-
management systems from Honeywell Inc.’s United States Information
Systems Group in Waltham, Mass. Both offer some distributed data-
processing capability. The larger of the two builds on the firm’s Level 6
minicomputer; the smaller uses a Honeywell/Incoterm SPD terminal
processing unit as a front-end processor for a remote host computer. Three
microprocessor-based terminals are common to both systems, as are
ruggedized keypad and plasma-display devices.

They would accept data on employee time and attendance, inspection
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reports, inventory, work status, material flow, and work in process. Most
of the new software was developed for the Level 6 mini. It includes
packages for production scheduling, inventory mangement, and materials
requirement planning. The SPD processor is programmed in an extended
Basic language aimed at transaction processing. The price of a typical
Level 6 system is $116,660; for an SPD-based system it’s $22,390.

Data General unvells Data General Corp. announced its CS/30 microprocessor-based small-
business computer systems at West Germany’s Hanover Fair last week.
small-business systems Priced from $22,000 to $49,000, the CS/30s are aimed at companies with
at Hanover Falr as few as four employees, or operation as distributed processors for larger
companies, according to spokesmen for the Maynard, Mass., company.
The CS/30 model Cl includes 65,536 bits of MOS main memory, a
cathode-ray-tube console and interface, a 10-megabyte disk store, and a
receive-only printer. Price is $21,090. The larger of two CS/30 Model C3
systems has 96 kilobits of MOS main memory, a master CRT console and
two displays, two 10-megabyte disks, a 300-line-per-minute printer,
synchronous communications capability, and 1BM 2780/3780—compatible
communications software. It sells for $49,820. Both systems are
programmed in interactive Cobol.

Dataram moves Long a proponent of bulk magnetic core storage for disk emulation and
main memory, Dataram Corp. is introducing its first Bulk Semi memory,
Into semiconductor offering up to 8 megabytes of semiconductor dynamic random-access
gsector with RAM memory in a standard rack 15%: inches high. The Cranberry, N. J., firm
says it is moving into solid state for bulk storage to get more capacity into
a box and to take advantage of the RAM’s better cost per bit for
large-capacity systems. Also, main memory cycle time will drop sharply:
for 36-bit operation, from 1.5 us to 600 ns. A 1-megabyte system complete
with controller board, power supply, and other peripherals will cost
$17,000 in single quantities and will be electrically compatible with the
firm’s Bulk Core modules, which continue in production. The new line will
use 16-K 4116 RAMs, as will the new 128-kiloword DR-113S, a single-
board add-on memory for the LSI-11/23. In single quantities, the 16-bit
version costs $31.50, and the 18-bit parity version $33.50.

Tl eschews Though Texas Instruments Inc. and Motorola Inc. are currently squaring
sinale- i off as the first two firms to supply samples of 64-K dynamic random-access
g1e-8upPPlY  memories requiring only a single 5-v power supply, don’t look for a
16-K RAM market rematch at the 16-K level. TI officials say they don’t plan to build a
single-supply 16-K RAM soon. The scaled single-supply process developed
for TI’s 64-K part is just now starting down the learning curve, explains
George Robillard, MOS memory marketing manager at TI’s Houston
operation. “We’ve a hard time seeing the need for a single 5-v 16-K part
at the price we believe it would have to sell to be profitable,” he says.

Motorola, on the other hand, is planning to jump into the ring soon with
other firms—including Intel, National Semiconductor, and Mostek —that
have single-supply 16-K RAMs planned or announced. Peter Bagnall,
Robillard’s counterpart at Motorola’s Austin, Texas, plant, says Motorola

expects to have samples of a single-supply 16-K RAM in the third quarter.
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ADIANCE
edV/ITH TECHNOLGSY

through cost-effective, Intensive Short Courses from
INTEGIRATED COVIPUTER SYSTEVIS, INC.

Com pUter Graph ics '?::gﬁnoichbh:sgrrgd Applications

ST. LOUIS June5-8 Course 365 — Four days

Ll LTk Focuire (1 dtales ystom spBaheaton selecton an scquison Solware
LRI SRS 01 ino generaion andl contngs Taigh SGvancot AperoBcnss o s roe
WASHINGTON D.C. July 17-20 227r:amn2irc::?aal|lf gi?arigglr:alas?ftag?ehgja%iggs:g 2(:: ;ir;?/\zlgld grfufdt :i:lﬂ::gd. Emphasis
MINNEAPOLIS July 31-August 3 is placed on hardware/software tradeoffs, cost effectiveness and the advantages

and limitations of alternative approaches.

Digital Signal Processing

SAN DIEGO May 7-11 Course 412 — Five days
SAN FRANCISCO June 11-15 The objective of this course is to present the necessary fundamentals of digital
signal processing in a clear and comprehensive manner, to develop an
TORONTO June 18-22 understanding of new processing techniques, to survey the state of the art of
hardware and software available, and to apply this information to a range of
) ""l"’(' .4"'.'\ i ] ‘! MINNEAPOLIS July 9-13 concrete design examples. _The course is _of benefit both for those who wi_sh to
I M"‘ achieve a basic understanding of this exciting area, and for those whose interest is
‘ | OTTAWA uuly 16-20 in advanced techniques and the implementation of practical systems.

TORONTO June5-8 Course 350 — Four days

HARTFORD June 12-15 This course provides a comprehensive introduction to distributed processing and
WASHINGTON D.C. June 19-22 computer network design techniques. It covers the individual elements of a
. distributed processing system and how these elements are synthesized for form a

SAN DIEGO July 10-13 system which best meets application specific objectives. Throughout the course,

application examples provide concrete examples of the concepts presented, with
OTTAWA July 1720 emphasis on the factors affecting key planning, design and implementation
MINNEAPOLIS July 24-27 decisions.

Course 380 — Four days

This course is designed for programmers, analysts, data base administrators and

WASHINGTON, D.C. May 8-11

x managers who are responsible for the selection, implementation and operation of a
LOS ANGELES May 15-18 DBMS in their organization, either on mainframes or minicomputer systems.
TORONTO July 10-13 Commercially available DBMS packages are evaluated in terms of data definitions,

data structure, data language facilities, storage and access efficiency, state-of-the-
SAN FRANCISCO July31-August3  artcurrency, and the types of application for which they are best suited.
Application Case Studies covering requirements analysis, database design and
MINNEAPOLIS August 7-10 system utilization, provide concrete examples of how DBMS concepts are
implemented in different types of data environments.

ABOUT INTEGRATED COMPUTER SYSTEMS . . . For FREE BROCHURES and detailed information, contact:
e These courses have been attended by over 15,000 engineers and E N Ro LLM E NT MANAG E R
managers worldwide Integrated Computer Systems, Inc. =
e Course Materials: 1000-1600 pages, including copies of all overhead 338? Pico Blvd,, P.O. Box 5339 (21 3) 450-2060
transparencies as well as extensive reference materials Santa Monica, CA 90405 LOS ANGELES
e Students praise the intense learning experience provided by expert OR: OR
instructors using an efficient multi-media audio/visual presentation ggo fa"ﬁd ?‘Qmpmes" Sysstgms.olnc- (703) 548-1333
o CLASS SIZES ARE STRICTLY LIMITED — ENROLL NOW i ot R WASHINGTON, D.C.

fosss c e s ——————————— = ——— = ——— —————— )
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Another What-
fromWidlar.



cha-ma-call-amp

Just for convenience pur- e o EEEE

poses well call renowned JU (S R N
designer Bob Widlar’s new
brainstorm an Op Amp. wsz N
But in actuality, this .
device, tabbed the LM10, e 7 o
is much, much more. pr————

It's two designs in one, maybe more.

The LM10 is an adjustable buffered reference
as well as a high quality; general purpose op amp.
This double duty makes the design very flexible.
Total supply voltage can be as low as 1.1 volts or as
high as 40 volts, with the same performance results.
It draws only 270 micro
amps. Regulates 500 volts
or more with external
components. Functions
remotely. Includes thermal
limiting. Fits existing op
= amp sockets. And prices

l:ogg start at only $3.30.

REFERENCE
QUTPUT

Bob has written a de-
ot 3E > tailed reference book out-
S L lining various application

o ™ ideas for his brainchild.

Contact us and wé'll send it to you along with more
information about the LM10. Then you figure out
what to call it.

National Semiconductor
2900 Semiconductor Drive
Santa Clara, CA 95051

Gentlemen:
Call it what you will, the LM10 interests me. Please, send me all
the information concerning it.

Name
Title
Company Name
Address

E 4/26-9-10

Z National Semiconductor

F—————————
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New from
Heinicke...

3000 Taft Street, Hollywood, Florida 33021
Phone 800-327-9783 or (305) 987-6101

Please send the Buyers Guide to tunnel washers.

N Heinicke Instruments Company

Name S

the tunnel Tite ~ Phone . _

nstittion ...

washer :ﬂdress- e ——
ofthe80’s ~
is here!

washers means you have
the famous Heinicke
jetspray nozzle and the
engineering that made ¢
Heinicke the premier |
name in the industrial — 1
and laboratory washer field.

Truly a new generation of washers
engineered for the volume user.
Yet the cost is very competitive.

Can be shipped on
a van in sections.

The new Heinicke tunnel washer = Wil fit a standard 473

has feature after feature to doorvs;iay.hEasﬂy 3t
eliminate the problems that afflict gove wben rll(gcessary. !
traditional tunnel washers. Say doowrrrxl(:;gllsrel:o"rlr%ore expensive
?ggﬂggi;%ﬁ;?&:; tcl;it,tc git a flat car shipping costs. to tunnel washers, and read all
installed or moved without the details.

breaking down walls. So long to

washers that are a constant source

of burnouts and repairs. If you should ever have an
Nevermore to noisy equipment breakdown...
washers that waste
heat and water

Uses less water energy and
detergent than any volume washer

and run up on the market due to new
utility bills. techniques in washing and water
handling.
You’ll seldom need the Minute
Man service, because Heinicke
and Napco instruqxents are
No more electric or steam heated built to work. But if you do,
coils that can’t be cleaned, or Heavily insulated with high just dial toll-free 800-327-9783.
burn out from detergent residue. = density urethane.

Circle 38 on reader service card
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Japanese boost area,
number of LEDs
of flat-screen TV

by John Javetski, Consumer & Industrial Editor

Automatic die bonding

gives Sanyo a display

160 mm wide, 120 mm high,
with 38,400 GaP LEDs

There’s no disagreement that the
direction TV receivers will take is a
flat set that hangs on the wall like a
picture. The problem is to find an
alternative to the bulky cathode-ray
tube. A key firm in that effort,
Japan’s Sanyo Electric Co., is work-
ing with light-emitting diodes, and
its latest experimental development
is a monochrome receiver that uses
no less than 38,400 LEDs in a 160-
by-120-millimeter display.

There are a number of possibilities
under investigation for the CRT-less
set (see “Researching a flat world”).
However all prototypes have been
plagued by low brightness and reso-
lution and complex manufacturing
procedures —problems that Sanyo’s
research center in Osaka claims to
have solved with relatively efficient
green gallium-phosphide LEDs and
an automated fabrication technique.

Manufacture. In making gallium-
phosphide wafers, Sanyo .uses a
liquid-phase epitaxial process to
grow the n- and p-type wafers on an
n-type substrate. This process is the
key to the 0.23% efficient LEDs,
which measure 0.3 mm square and
yield 7,000 to 10,000 per wafer.

To double the brightness of the
display, the assembly on which the
LEDs are mounted has a reflective
glass sheet. In the sheet are holes to
accommodate the 38,400 diodes, and
to maximize reflection of light the
walls of each of the holes are covered
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with a film of thin gold.

To mate wafers and assembly,
Sanyo uses automated die bonding.
The assembly is mounted on a table
with precisely controllable X and Y
motions, and the wafer is placed in a
cylinder or collet.

The collet descends toward the
table, tests each LED, and a needle in
its middle punches out good ones and
secures them to the holes in the
assembly. The table moves, and the
procedure repeats until all the LEDs
are installed in a zigzag matrix, with

Thin is in. Flat TV screen, measuring 6.4 by
4.8 inches and 80 mils thick, has fairly good
resolution. Green-hued LEDs making up the
screen are wire-bonded to an aluminum
substrate in a zigzag fashion, top. Screen
dissipates 12 watts.

160 diodes per row. The final step
wire bonds the top electrodes, using
40-micrometer gold wire.

The TV set has two basic units: the
display, housed in a box 460 mm
wide by 320 mm high by 80 mm
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Researching a flat world

Sanyo’'s flat-panel TV set with 38,400 light-emitting diodes is not the compa-
ny’'s first. Previous versions were a 6,144-LED set [Electronics, May 11,
1978, p. 72] and a 17,920-element set described at last October’s Biennial
Display Research Conference in Cherry Hill, N. J.
| Nor will work stop here, says designer Tatsuhiko Niina. He hopes to
. improve picture quality by adding red, orange, and yellow LEDs; to reduce
‘ size and power consumption with custom integrated circuits; and to cut
costs by improving the fabrication technique even more. Moreover, LEDs are
but one class of devices vying for a share of the flat-TV future. Liquid crystals
are under investigation by Hitachi Ltd. [Electronics, May 26, 1977, p. 41]
and PanelVision Inc. of the U. S. [Electronics, Nov. 9, 1978, p. 34]. Japan’s
public service broadcasting system, NHK, is examining plasma displays
[Electronics, June 22, 1978, p. 63], and the Hirst Research Laboratories of
General Electric Co. Ltd. is studying dc electroluminescents [Electronics,
Sept. 14, 1978, p. 63]. Moreover, a Swiss lab has demonstrated the feasibili-
ty of a flat CRT [ Electronics, July 20, 1978, p. 68].

thick; and the power supply and
signal-processing circuitry, which is
made up of general-purpose bipolar
and complementary metal oxide
semiconductors.

The circuits convert incoming
analog signals to digital signals that
are held in a memory for two hori-
zontal scanning periods. To improve
resolution, each line of the signal is
duplicated, so that it appears on two
different LED rows.

The display has a brightness of 40
foot lamberts at a drive current of
0.5 milliampere per diode and con-
sumes only 12 watts, less than a CRT
of comparable size. It can be hung
on a wall separate from the power
supply and processing circuitry.

Microprocessors

Development station
runs eight emulators

Last year, Futuredata Computer
Corp., Los Angeles, made news
when it lowered the per-station cost
of its microprocessor development
system by allowing eight designers to
share a floppy-disk memory and
printer. Carrying the sharing idea
further, Futuredata hopes to intro-
duce in July a system that lets each
development station handle multiple
prototypes—perhaps as many as
eight—via slaved in-circuit emula-
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tors. A full-blown system, then,
could have as many as 8 master
development stations with 8 slaves
apiece. Price with 64 prototyping
stations: as low as $6,000 per station.

Inside out. Futuredata can join so
many emulators because it brings
them outside the development sta-
tion. Instead of having an emulator
dedicated to a station, it loops
several of them together via a high-
speed serial loop. Thus, one station
can control many prototypes. And
the microprocessors being emulated
can be 8- or 16-bit types from a
variety of manufacturers.

According to Futuredata, the pro-
totypes will run at top speed without
having to halt, as other systems do,
during debug operations while test
information is displayed on a cath-
ode-ray tube. “There are other
master-slave systems but their pro-
cessors share a common memory,”
explains David Ulmer, Futuredata’s
director of engineering. “When the
master is running, the slave can’t,
and vice versa. We don’t do it that
way. We can have both executing
simultaneously so that we don’t have
to halt for debug.”

In the new Futuredata system,
each slave-emulator box has a
random-access memory containing
software personalized for the proces-
sor under test. At power-up, debug
routines are down-loaded into the
slave’s memory. In its earlier design
[Electronics, August 17, 1978, p. 89],
the memory and “personality” board
for the device to be emulated were
both in the master station.

Futuredata is still ironing out the
final design particulars, one of which
is how many slaves to put in the
high-speed loop. “The hardware
doesn’t dictate the maximum,” says
Ulmer. “We daisy-chain the slaves:
the serial line goes into one emula-
tor, then comes out to go to the next.
Since you can do this indefinitely,
it’s really up to the software. My

DISK

ma

SLAVE
EMULATQRS
(UPTO 8)

D -

NETWORK
CONTROL
PROCESSOR

PRINTER

(1 @
DEVELOPMENT USER'S
STATIONS PROTOTYPE

(UPTO 8)

Multiple stations. As many as eight master development stations can have up to eight
emulators apiece in new system from Futuredata that could be out as early as July.
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guess is that we'll limit the number
to around eight.”

Ulmer expects the emulator’s
memory to be more than capable of
handling an 8-megahertz 8086, one
of the fastest microprocessors. “That
requires a 185-nanosecond device,
and we’ll probably use 100-ns
RAMs,” he says. The size of a
slave’s address space will be 16
megabytes (the amount Motorola’s
68000 will access directly). Yet
Ulmer predicts Futuredata won’t
install more than one megabyte
because ‘“even that requires 64-K
RAMs and we really don’t have any
yet,” he says. “You would need 256-
K parts to really do it right.” Future-
data has not decided on the exact
order of the devices it will emulate,
but the 8086 will probably be the

first. —John G. Posa
Computers
Business systems

doing double duty

It’s no longer a matter of either/or,
say manufacturers of microproces-
sor-based small business systems.
Rather than specializing in either
word or data processing, they must
offer both in a package.
Sophisticated and cost-conscious
users now balk at buying separate
terminals for word and data process-
ing, said marketers showing their
wares at Interface 79, the data
communications show held earlier
this month in Chicago. So they must
offer two functions for the price of
one piece of hardware to maintain
the 35% or better annual sales
growth they have been experiencing.
Additions. Manufacturers are add-
ing new software to upgrade existing
equipment into combined distributed
data- and word-processing centers
and to prevent competitors—espe-
cially larger equipment suppliers like
1BM, Xerox, and Burroughs—from
siphoning new business from their
old customers. Thus they hope to be
on top of the explosive growth
expected in the market for small
business systems: 1982 sales are
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Addod capability Basic Four Corp., Tustin, Calif., shows off its model 730 small-business
computer system, to which it has added distributed data- and word-processing modes.

pegged at $3.55 billion, up from an
anticipated $885 million this year.

Several makers showed their re-
packaged combination systems at
Interface. Others are expected to
unveil their offerings later this year.

Basic Four Corp., Tustin, Calif., a
subsidiary of Management Assist-
ance Inc., showed its existing 410,
200, and 730 systems in a distributed
data- and word-processing mode.
The 730, the largest unit with 256
kilobytes of memory and 300 mega-
bytes of disk storage, acts as a
message center and periodically polls
other network nodes to distribute
interoffice mail, orders, and bills.
“We're the only vendor offering this
kind of thing,” claims David Seigle,
vice president and general manager
of the Distributed Data Processing
division.

“With the recent introduction of
the DataWord word-processing sys-
tem, we achieved simultaneous data
processing and word processing on
the same system,” he says, adding
that the combination has now been
integrated with a distributed net-
work capablllty A full-capability
system in minimum configuration
probably will cost about $150,000.

Mohawk Data Sciences Corp.,
Parsippany, N. J., says its combina-
tion offering is a less expensive alter-

native to new competing products. It
added word-processing software to
its Series 21 models designed for
distributed data processing and sells
it for $17,000 per node, including a
printer. Comparable competitive sys-
tems would cost triple that amount,
claims Douglas Davidson, senior vice
president for marketing. However,
the system is restricted to four
keyboards per processor, 64 to 96
kilobytes of main memory, and 1
megabyte of disk storage.

Davidson says the new sophistica-
tion of buyers unwilling to duplicate
hardware is leading vendors to inte-
grate communications links into the
word-plus-data-processing packages.
“The-key element is now communi-
cations. Some customers are already
asking for electronic mail.”

Others. Although Megadata
Corp., Bohemia, N. Y., scheduled a
press conference to introduce its
series 2001 distributed word-process-
ing system, last-minute delays with
software forced cancellation. A mod-
el on the exhibit floor had 64 kilo-
bytes of random-access memory and
dual disk drives storing 500,000
bytes. Company sources say a
distributed data-processing package
will be demonstrated this year.

To keep up with the competition,
Datapoint Corp., Dallas, will soon
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announce a software upgrading of
certain distributed data-processing
products so they can perform word
processing, sources say. Demonstra-
tion systems at Citibank and Texaco
already are on line.

The next innovation will be down-
line loading. Instead of isolating the
new systems, Basic Four will soon
offer a program linking large main-
frame processors with its dedicated
networks, much like a present
feature of Mohawk’s systems.

Such announcements make real
the concept of merging word and
data processing. But as Frederick
Wang, director of market planning
and development at Wang Laborato-
ries, Lowell, Mass., notes, [Electron-
ics, March 1, p.14] a lot of user
education will be necessary in order
to make effective use of the new
systems. -Larry Marion.

Business

U. S., lsrael broaden
electronic ties

Israel’s expanding electronics indus-
try hopes to benefit substantially
from the peace treaty with Egypt.
The treaty has led to an American
decision to allow Israeli firms to
compete with American firms for
Pentagon contracts. A memorandum
of agreement on the subject was
completed on March 26 between
Secretary of Defense Harold Brown
and Israel’s Defense Minister Ezer
Weizmann and could mean millions
of dollars to Israel’s defense-related
electronics industry.

In the past, very few Israeli elec-
tronics firms were able to sell to the
Pentagon because of “Buy Ameri-
can” rules, which require foreign
bidders to be 50% below American
firms in order to be considered.
Under the new agreement the Amer-
ican market will be opened up to
what one Israeli defense official
terms competition on an equal foot-
ing with American firms for the
whole gamut of sophisticated mili-
tary electronics gear. He points out
Israel’s advantage of a large techni-
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cally skilled and well-educated labor

force working at wages only half .

those in Europe and the U.S. Elec-
tronics production, most of it for
export, is valued by the Israelis at
over a billion dollars last year.

Israel military electronics and
aerospace manufacturers should get
before summer’s end a list of U.S.
military hardware for which they
may compete with their American
counterparts. The lists will begin to
be drawn up during a meeting of
U.S. and Israeli defense representa-
tives scheduled to start within 60 to
90 days, according to a Pentagon
spokesman.

The agreement also calls for more
mutual cooperation between the two
countries in research and develop-
ment, including exchanges of engi-
neers and scientists, and increased
procurement and logistics support.
The rationale for the agreement, the
Pentagon says, is to help offset
Israel’s negative military trade bal-
ance with the U.S. resulting from
large purchases of American weap-
ons. However, the memorandum sets
no specific dollar value on U. S. mili-
tary hardware that Israel, may
supply.

Joint ventures. Director of the
Israel Investment Authority, Rafael
Benvenisti says he expects the agree-
ment to lead to the establishment of
many new joint ventures between
American and Israeli electronics
firms. In the past, the Pentagon
forbade a number of American elec-
tronics firms to open plants in Israel
because of the sophisticated nature
of their technology, he says. “We are
now in the process of renewing
contacts with three American elec-
tronics firms affected by this ban,”
Benvenisti says, although he declines
to name them.

The Aerospace Industries Asso-
ciation of America sees no signifi-
cant problems with the agreement,
according to one official, since many
of its airframe and avionics manu-
facturers already have working
agreements with counterparts in
Israel. But the Electronic Industries
Association says its Government
division is still studying the agree-
ment. -Neal Sandler, Jerusalem

Audio

Apple computer
checks speakers

Loudspeaker tests are normally done
in anechoic chambers so that re-
flected sound cannot skew measure-
ments of amplitude versus frequen-
cy. However, listeners use their
speakers not in anechoic chambers,
but in living rooms. Since the envi-
ronments are very different, speaker
performance may seem to suffer.

Robert A. Berkovitz, 52, research
director of Teledyne-Acoustic Re-
search Inc., Norwood, Mass., one of
the country’s largest makers of
speakers, and consultant David
Mclntosh, 35, have come up with a
portable, microprocessor-based sys-
tem that can be used to test speakers
almost anywhere.

Based on the Apple II microcom-
puter (from Apple Microcomputer
Co., Cupertino, Calif.) with a cus-
tom software package and in-
put/output, the system makes possi-
ble measurements that are about as
accurate as those using anechoic
chambers—but without the cost of
the chamber, and at a lower hard-
ware cost than competing testers.
According to Berkovitz, spectrum
analyzers that could do the job cost
at least $10,000 versus the approxi-
mately $1,600 price of the Apple II

Responding. Nine-inch monitor of Apple Il
computer displays frequency response of
speaker determined with FFT program.
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Electronic Film Materials:

Engelhard produces more kinds
of film materials than anyone else in
the world...and we've been doing it
foralongtime.

Precious Metat Powders — Gold,
Platinum, Palladium and Silver. Avail-
able in pure form, or as alloys and
sub-micron mixtures with wide
ranging capabilities in selection and
control of surface area. Average par-
ticle size in the one to five micron
range.

Electronic Inks — Used in
Hybrid Microelectronics and stacked

ceramic capacitors. They

L_____J ]
PRECIOUS

HANOVIA THICK FILM
ENGELHARD INDUSTRIES DIVISION

ENGELHARD MINERALS & CHEMICALS CORPORATION
1 WEST CENTRAL AVENUE. EAST NEWARK. N. J. 07029

An Equal Opportunity Empioyer

include gold platinum, silver platinum,
silver palladium, palladium, platinum
and gold conductors; zero-flow multi-
layer and overglaze inks; rely-ohm
high stability resistor inks and organic
coatings.

Metallo-Organics — This
remarkable thin film is obtained by
using thick film processing suitable
for the screen printing, spraying, or
brushing of all precious metals and
their alloys. Flat surfaces, porous
internal surfaces or even gauze can
be coated.

i"

I
I four

Industrial Silver Inks — Used in
products as diversified as bronze
baby shoes and automobiles! Avail-
able in very large or very small vol-
umes for room temperature curing or
high temperature sintering.

Next time you re involved in elec-
tronic fitm application, make the one
cali that gets resulits. Call
(201) 589-5000.

We're the only one!

T -

INDUSTRIAL
SHVER
INKS

-
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system with its peripheral attach-
ments for the job.

In action. The system uses a series
of 10-microsecond pulses that con-
tain energy of all frequencies, like
white noise. These pulses are fed into
the speaker terminals, converted to
acoustic energy, and received by a
calibrated microphone. In effect, the
microphone output is an electrical
analog of the acoustic output of the
speaker augmented by reflections
from the speaker cabinet and the
walls of the listening room.

The Apple system actually pumps
about 16 pulses at a time into the
speaker. The Apple’'s 170 system
opens gates, or time windows, so as
to catch only the desired part of the
acoustic output from the speaker. By
electronically controlling the open-
ing of the windows and their dura-
tion, it is possible to look at the
direct sound coming from the speak-
er or to include cabinet or listening-
room wall reflections.

The 16 acoustic bursts are digi-
tized and summed; this culls out
random noise in the test area. The
data then is treated to a software-
based 256-point fast-Fourier analy-
sis which takes about 3 seconds.
Afterward, the spectral response of
the speaker is displayed on a video
terminal driven by the Apple.

With its sample rate of 46.5 kilo-
hertz, the system can display speaker
performance across a band from 200
hertz to 23 kilohertz with a dynamic
(amplitude) range of 32 decibels. By
shifting the data into a memory and
filtering and analyzing it again, the
low end of the spectrum can be
displayed down to about 25 Hz with
2.2 Hz resolution. The processing
takes about 25 seconds for the small
computer, but that’s plenty fast
enough, according to Berkovitz.

Differences. By moving the time
window around, engineers can spot
differences in a speaker’s pulse
response at different frequencies.
They can also spot the presence of
cabinet reflections that might rein-
force some frequencies or cancel
others. And the system can show
how the speaker and room interact.

Acoustic Research engineers are
using the setup to help them design
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speakers by taking test speakers to
actual living rooms and getting a
cross section of speaker responses in
different environments. The compa-
ny is also using three other systems it
has built as marketing tools. Sales-
men use them to demonstrate the
basics of a speaker system.

The system has also spawned
interest among makers of audio test
gear. Although no product develop-
ments have yet been agreed upon, it
seems fairly certain that low-cost,
microprocessor-based spectrum ana-
lyzers are on the way, according to
Berkovitz. -James B. Brinton

Navigation

Time-domain filtering gives Lonars
better position fix than Loran-C systems

Adding new technology to tried-and-
true principles sometimes advances
the state of the art with a relatively
small investment. Johns Hopkins
University’s Applied Physics Labo-
ratory has demonstrated that maxim
by using time-domain filtering tech-
niques implemented with a Hewlett-
Packard minicomputer to eliminate
the noise limitations of the Loran-C
long range navigation system.

With a Navy investment of
approximately $1 million and two
years of engineering effort, the
Laurel, Md., 1ab has come up with a
new Loran navigation receiving sys-
tem called Lonars that can generate
a position-fix to within less than 100
feet in real time, five times better
than Loran-C [Electronics, March
29, p. 57). Lonars’ developers believe
it has potential for navigation accu-
racies of within 30 feet.

Classified. The Navy, whose Stra-
tegic Systems Project office is spon-
soring Lonars, already has three
prototypes operational, says APL’s
project supervisor William J. Peters
IIL. Neither Peters nor the Navy will
discuss the classified applications,
but other sources suspect one of the
program’s goals is to deploy Lonars
aboard the underwater missile-
launching submarine fleet to en-
hance the accuracy of the Polaris,
Poseidon, and upcoming Trident
intercontinental nuclear missiles.
“Before you can figure out where
you want to go, you must know
where you are,” explains one source.
“The more precisely you know your
position at launch time, the better
your aim.”

“Time-domain filtering is the guts
of the system,” says Peters, since the
software technique used in Lonars’
HP 2109 mini tracks and edits the
pulsed, 100-kilohertz Loran-C sta-
tion signals to eliminate and com-
pensate for noise. Noise has long
plagued users of signals from Loran-
C transmitters, whose positions are
known to the navigators that use
signals from three stations to com-
pute their own position. Whether the
superimposed noise originates in
lightning or other atmospheric
sources or in cross-rate interference
generated by a second transmitter’s
pulse, the result is the same: inaccu-
racy in measuring the signal’s arrival
time that produces a corresponding
inaccuracy in computing the user’s
location.

Lonars not only is unaffected by
atmospheric noise, says APL project
engineer Leo F. Fehlner, but it also
can track signals from up to eight
Loran-C transmitters simultaneous-
ly. Although Lonars uses only three
stations for a fix, the ability to track
and use additional stations permits
the system “to coast through periods
of cross-rate interference” from oth-
er Loran signals, Peters explains.

Costs. Precision navigation with
Lonars could be important for future
civilian uses, Peters believes, citing
its potential for accuracies of 50 or
perhaps 30 feet as useful for piloting
in harbors, narrow channels, and
other restricted areas, as well as for
offshore oil- and mineral-exploration
vessels and research ships. But the

'APL supervisor is quick to add that

costs will have to come down
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substantially from the estimated
$80,000-per-system price of the
Navy prototypes. Nevertheless, Pet-
ers says that the laboratory has
already received inquiries from sev-
eral manufacturers.

As for the HP 2109, Peters says
its high speed and 32,000 words of
core memory are more than ade-
quate for the application, but the
printed-circuit boards are being ret-
rofitted with connectors of military
standard. “Its speed is perfect, since
it takes only 75 nanoseconds for add
or subtract functions and something
like 225 nanoseconds to multiply or
divide,” he says. “The memory is
more than adequate. Lonars only
requires about 18 to 20 thousand
words—about 60% of what is avail-
able to us.” -Ray Connolly

Medical

Microwaves affect
action of Librium

It’s close quarters aboard naval
vessels and their innards are filled
with all kinds of low-level microwave
radiation from the ships’ electronic
systems. There is little or no
evidence that the microwave levels
affect human biology, so, the reason-
ing goes, if exposure standards are
followed there is no cause for
concern.

Or is there? A team of researchers
at the Naval Medical Research
Institute in Bethesda, Md., has
found that low-level microwaves
change the way laboratory rats
respond to the tranquilizing drug
Librium. The radiation has no other
apparent effects.

Now a lot of work must still be
done before it can be shown that
human beings taking Librium would
also be affected. But Librium is
commonly prescribed to relieve the
tensions of shipboard duty, hence the
Navy’s interest.

The rats worked harder when
exposed to as little as 1 milliwatt per
square centimeter of pulsed power,
according to John R. Thomas, who
worked on the project with Linda S.
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Burch and Stephen S. Yeandle. This
power level, at 2.45 gigahertz, is
typical of what is found near radar
equipment aboard ships.

In the tests, the researchers first
trained the rats to do certain tasks
after giving them Librium. The
animals were, for example, taught to
push a certain button to reward
themselves with a food pellet. This
learned, the researchers turned on
the microwaves. They observed,
simply, that the rats went about
obtaining the pellets at a faster rate.

Testing. The microwaves came
from a standard-gain horn antenna
oriented so the electric field was
vertically polarized at the animal’s
location. Near-field conditions ap-
plied since the animals were kept
3.75 wavelengths from the antenna.
The average power density was
measured with a conventional broad-
band radiation monitor.

The researchers structured the
tests so that the behavior of the rats
depended only on whether the micro-
wave radiation was turned on.
Extreme care was taken to ensure
that behavioral changes were not
caused by other variables.

Why the microwaves and the
Librium interact is unknown. The
researchers have measured rat tem-
peratures and are fairly certain the
change in behavior was not due to
any heating effects.

In the future, they plan to work
with other major drugs that affect
the central nervous system to see if
their action is also affected by
microwaves, according to Thomas,
an experimental psychologist. The
overall objective, he notes, is to “de-

termine safe [radiation] exposure
guidelines.” Thomas believes it can-
not be emphasized enough that the
results of his experiments cannot yet
be applied to human beings.

He also points out the big differ-
ence between exposing a biological
system and the amount of radiation
the system actually absorbs. Also
important is where the absorption
takes place. “Until all research uses
the absorbed dose as a common
measure, it is very difficult to talk
about low-level microwave effects in
a general way.”  -Harvey J. Hindin

Microwaves

NBS builds simple
near-field instrument

The electromagnetic radiation emit-
ted by industrial machinery is caus-
ing concern among Government
health organizations, industries, and
also Congress, which is considering
legislation to set maximum stan-
dards for these emissions. If such
limits are imposed, compliance with
them will require easy-to-build in-
struments capable of quick and
accurate readings within one wave-
length from the source. The National
Bureau of Standards, Boulder,
Colo., has come up with a prototype
of such a near-field device.

“A small, efficient, and accurate
near-field instrument would be very
welcome,” says Mays Swicord, chief
of the electromagnetics branch at
the Bureau of Radiological Health,
Rockville, Md. His branch has been
testing industrial machinery—main-
ly radio-frequency “‘sealers” used to
join plastic sheets together—but to
do so is using sophisticated instru-
ments that require considerable skill
to set up and interpret.

Lack of tools. “Sixty per cent of
the radiation problems are in the
near field yet there is a lack of tools
for really getting a handle on
measurements in that region,” says
Charles K.S. Miller, chief of the
electromagnetic-interference radia-
tion hazards metrology program
responsible for the prototype. Com-
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Microcomputer with printer-$375.
That’s Rockwell Micropower.

For learning, designing, work or just fun, Rockwell's AIM 65
' microcomputer gives you an easy, inexpensive head start.

¢ 20-Column Printer and Display

* Dual Cassette, TTY and
General-Purpose I/ Os

* R6502 NMOS Microprocessor
* System Expansion Bus
* Read/Write RAM Memory
* PROM/ROM Expansion Sockets
* Advanced Interactive Monitor Firmware
* Big Terminal-Style Keyboard
For more on AIM 65 and how you
can develop programs in assembly
language or BASIC, write Microelectronic
Devices, Rockwell International,
D-727-F 4, P.O. Box 3669, Anaheim,
CA 92803 or phone (714) 632-3729, or
contact your local Hamilton-Avnet office.

Rockwell International

..where science gets down to business
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News briefs

Chips cut Dataspeed’s lease costs

Microprocessors make for lowered prices in the American Telephone and
Telegraph Co.’s new Dataspeed 4540 clustered-terminal system. The system
adds a new cluster controller and individual display controllers to the Data-
speed 40/4 line. The cluster controller uses a Z-80 8-bit microprocessor to
interconnect as many as 24 displays and eight printers. Underneath each
display is a controller with its own Z80 and a video controller chip developed
by subsidiary Teletype Corp. A typical system with three displays and an
80-column printer should lease for $600 to $700, depending on options. A
similar system from IBM leases for slightly over $900.

PAVE PAWS radar in final tests

The U.S. Air Force’s Sixth Missile Squadron is putting the controversial
PAVE PAWS missile-warning radar through its final tests, following USAF
acceptance earlier this month of the Cape Cod, Mass., phased-array system
from prime contractor Raytheon Corp. A final environmental impact state-
ment on the massive radar [ Electronics, Dec. 7, 1978, p. 8] will be published
in May, and the Air Force hopes to declare it operational in June.

Apple to bite into educational market

Apple Computer Inc., Cupertino, Calif., will take its personal computers into
the educational market in a contract with Bell & Howell Co., Chicago. The
move gives Bell a new medium for its educational materials libraries and
offers Apple ready resources for software packages, as well as access to an
education-oriented distribution and repair network through Bell's 100 audio-
visual equipment centers.

National to produce PAL chips

National Semiconductor Corp. has signed a world-wide, nonexclusive agree-
ment to produce all 15 of Monolithic Memory Inc.’s programmable array
logic chips. MMI, in Sunnyvale, Calif., will supply the Santa Clara firm with all
the PAL mask sets, circuit diagrams, and technical information needed to
produce the bipolar fusable-link devices. These bipolar replacements for
random logic are popular with makers of small computers. A year ago, MMI
signed a similar agreement with Raytheon Co.

Hitachi to second-source 68000

With first chips of its MC68000 microprocessor expected in mid-May, Motor-
ola’s Integrated Circuit operation in Austin, Texas, has confirmed reports that
Hitachi Ltd. will second-source the 16-bit machine [Electronics, March 29,
p. 36]. Sources say the deal calls for Motorola to provide the Japanese firm
with tooling for production of a mask-compatible alternative. Already a
second source on the 8-bit MCE800, Hitachi will also be given rights to, and
help develop, 68000 peripherals. There is still no word on a U. S, second
source for the 68000, which will compete with the emerging 16-bit proces-
sors from other makers, all of whom have signed second sources.

Narda’s model 8600, but Miller says
none offers the same combination of
frequency range, sensitivity range,
and isotropic characteristics (inde-
it is called.

designed to operate over the broad

gigahertz, according to Miller’s de-

mercial probes are available, such as puty, Francis X. Ries. Its wide
dynamic range of 1 volt per meter to
1,000 v/m, or 30 decibels, covers the
spectrum of field strengths likely to
be emitted by high- or low-level

pendence of position in the field) as  sources, he says.
the NBS prototype, or emi probe, as

frequency range of 500 kilohertz to 1

The probe is in two sections—a
box containing the electronics and a
Wide range. The prototype is hand-held antenna designed to be
isotropic. Instead of one dipole, there
are three for detecting simultaneous-
ly three orthogonal electric-field
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Instant Custom Keyboards!
Create Any Keyboard Array
Your Way
With Grayhill’s System 87

1. Do-It-Yourself Prototypes.
Choose the building block
modules you need; the System
87 includes 1,2,3,4,5, or 6 but-
ton strip switches, plus 3x4 and
4x4 keyboard pads. Stack them
as you want them; they main-
tain ¥2” button centers in any
configuration. Single pole/
common bus circuitry and ma-
trix coding. We provide snap-
on caps and self-stick legend
sheet. You get a professional
looking keyboard, laid out
exactly the way you want it.

It’s all one product...

but the sophistication grows right
along with your program. Sophis-
ticated low-profile snap-dome
contact system, too. .. provides
tactile and audible feedback to the

operator and a 3,000,000 cycle life.
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2. Short Run Production. 3. Complete Boards for
We supply modules electrically High Volume Production.
and mechanically identical to GRAYHILL delivers your
your prototypes, except the complete custom keyboard—
legending is now hot-stamped. button legends hot-stamped
Mount tbem on your boards, or molded-in to your order,
and you're in business. arranged, mounted and

terminated to your
specification.

Easy to use and easy to buy

GRAYHIIL.L Series 87 Dome-Contact Keyboards
are available off-the-shelf

from GRAYHILL orits distributor network.

Write for free literature.

gray‘i//...the Difference Between Excellent and Adequate

561 Hillgrove Avenue + LaGrange, IL 60525 -+ (312) 354-1040
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CMOS/LSI DIGITAL
TONE RECEIVER

CIRCUIT \MTT8820

Featuring:

® CMOS Low Power Consumption
® Wide Operating Ranges:
—Supply Voltage: 5 to 15 volts.
—Temp. Ranges: —55 to 125°C &
40 to 85°C
® Decodes all 16 DTMF Digits.
® Has 3 Selectable Output Codes.
@ Latched 3-State Buffered Outputs.
@ Uses Std. 3.58 MHz TV Crystal.
@® Detect Times: 10 to 30 MS.
® Adjustable Detect & Release Times.
@® Std. 24-Pin Plastic & Ceramic DIP.
® Immediate Delivery
® LOW PRICE
$15.00 ea. in Qty's of 100-up.

Contact the leader in tone receivers and
CMOS technology for more information

| N 1745 JEFFERSON DAVIS HWY
SUITE 611
ARLINGTON, VA. 22202
TEL 703-243-1600

D 4
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components. The dipoles are electri-
cally short and each has a beam-lead
diode ultrasonically bonded to its
junction. Short dipoles, however, are
high Q circuits and therefore have a
narrow frequency response.

To broaden the response, the
circuit’s equivalent resistance must
be made higher. The designers do
this by using highly resistive leads
(80 kilohms per centimeter) made
from Teflon impregnated with car-
bon and extending the full length
from the dipoles to the opposite end
of the 1-meter-long handle that
supports them. Low-resistance ca-
bles carry the signals from this end
of the hand-held wand to the boxed
electronics where they are converted
into individual readings or a vector-
summation reading of all three.

Easy to build. Sensitive to criti-
cism that NBS designs are often
extremely expensive to build, Ries
says the designers took special pains
to make the probe easy to manufac-
ture. Off-the-shelf parts are used
wherever possible, he says.

Also, the prototype is not meant to
be an exact model. “There’s plenty
of room for shrinking the size of the
box—now 17 cm high, 21 cm wide,
and 20 cm deep—and the boards,”
Ries continues. NBS plans to make
several prototypes that it will give to
selected manufacturers for examina-
tion to determine their interest. Ries
estimates that a mass-produced ver-
sion could be made to sell for rough-
ly $3,000. -Robert Brownstein

Weather

$10,000 station
sends to satellite

Anyone unfamiliar with satellite
earth stations priced in the $10,000
range that can be put together in
three hours probably has not heard
of Electronic Techniques Inc. Yet
the little Fort Collins, Colo., compa-
ny has made itself known to the
Department of the Interior, which
has awarded it a $1.5 million
contract to build 150 portable,
solar-powered earth stations over the

period of the next 20 months.

Interior’s Bureau of Reclamation
says it plans to use the stations in a
meteorological surface observation
network, called Mesonet, to relay
data hourly via NASA’s geostationary
operational environmental satellite
(GOES) to ground stations. From
there the data is to be relayed to a
computer complex at Reclamation’s
Engineering and Research Center at
Denver.

Using lead-calcium batteries from
Delco Electronics and drawing pow-
er from Arco Solar silicon photovol-
taic solar cells, each Mesonet sta-
tion’s sensors will measure the usual
remote weather station parame-
ters —wind speed and direction, tem-
perature, humidity, barometric pres-
sure, precipitation, and battery sta-
tus. This will be done at 5-minute
intervals for hourly digital radio
transmission to the satellite. Signals
are sent via a Yagi antenna in the
402-megahertz region assigned to
the GOES satellite.

What is remarkable about the
Mesonet stations, according to Inter-
ior officials, is their high reliability
and relatively low cost. Even in the
unlikely event the solar panels
receive no sun for 30 days, for exam-
ple, the batteries can still continue
station operation. The stations, alu-
minum rods shaped into triangles
and standing 20 feet tall, are
designed to withstand winds in
excess of 100 miles per hour. The
weather sensors and electronic
equipment will all be off the shelf.

Big money. The $1.5 million
competitive award represents big
money for four-year-old Electronic
Techniques, says vice president Vin-
cent Scheetz. The privately held
company’s annual volume last year
was about $1 million.

Interior says the Mesonet stations
will be used to advance the agency’s
investigations of cloud seeding and
natural irrigation created by runoff
from mountain snowpacks. The ini-
tial 25 stations will be deployed in an
area with a radius of 150 kilometers
near Big Springs, Texas, Scheetz
says, while others will be used later
at research sites in Montana and
elsewhere. -Ray Connolly
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THINK
BAUSCHS& LOMB )
QUALITY |

When your quality control depends on precision,convenience,
or reliability—think StereoZoom® microscope quality.

Since BAUSCH & LOMB introduced the first zooming micro-
scopes in 1959, more people all over the world have put
StereoZoom® microscopes to work for them than any other
instruments of their kind.

The reasons all relate to BAUSCH & LOMB quality.
Optimum balance of resolution and depth of field,
precision optics, highly reliable mechanical compo-
nents, precise photomicrographic exposure capabili-
ties and a wide variety of illuminators, stands, and
accessories are just a few of those reasons.

From industrial research to routine
failure analyses and wafer inspec-
tions, there is a BAUSCH & LOMB
StereoZoom microscope precisely
right for your application. Write or
call for a detailed catalog or demon-

2 stration. THINK BAUSCH & LOMB

ANNIVERSARY ~ 0 ity since 1874,

BAUSCHS LOMB

Scientific Optical Products Division

Rochester, New York 14602 USA
716-338-6000, TWX 510-253-6189
TELEX 97-8231, CABLE: Bausch & Lomb

In CANADA: Bausch & Lomb Canada Ltd. 2001 Leslie Street  Don Miils, M382M3, Ontario, Canada (416) 447-9101

BAUSCHS LOMB
StereoZoom

M IOSCOPeS

Consult Yellow Pages under “Microscopes”
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1. Microprocessors What you must know about available micro-

processor technology, devices, information, 4th printing. $8.95

2. Applying Microprocessors 2nd and 3rd generation tech-

nology. 26 detailed applications from data networks to video
games. $9.95

3. Large Scale Integration Covers the basic technology, new
LSI devices, LS| testing procedures, plus system design and
applications. $9.95

4. Basics of Data Communications Includes 47 articles from
Data Communications magazine covering more than 11 key
areas. $12.95

Electronics Magazine Books
P.O. Box 669, Hightstown, NJ 08520

| must be fully satisfied or you will refund full payment if the book is
returned after ten-day trial examination. Send me:

copies of 1. Microprocessors @ $8.95

copies of 2. Applying Microprocessors @ $9.95

copies of 3. Large Scale Integration @ $9.95

copies of 4. Basics of Data Communications @ $12.95
copies of 5. Circuits for Electronics Engineers @ $15.95

copies of 6. Design Techniques for Electronics Engineers
@ $15.95

copies of 7. Memory Design: Microcomputers to Mainframes
@ $12.95

copies of 8. Personal Computing: Hardware and Software Basics
@ $11.95

5. Circuits for Electronics Engineers Contains 306 circuits
arranged by 51 functians from Amplifiers to Votage Regulating
Circuits. Saves design drudgery. $15.95

6. Design Techniques for Electronics Engineers Nearly
300 articles orawn frem “Engineer's Notebook.” A storehouse of
design probler solutions. $15.95

7. Memory Design: Microcomputers to Mainframes

The technotogy, devices, and applications that link memory com-
ponents and system design. $12.95

8. Personal Computing: Hardware and Software Basics
More than &0 articles from leading publications in the field.

$11.95 _
Discounts of 40% on orders of 10 or more of each book. :11" l
O Payment enclosed O Bill firm dBill me .fﬁ [ I
Charge to my credit card:
American Express Diners Club |
Visa Master Charge I
Acct. No Date Exp.
On Master Charge only, I
first numbers above name I
Name Title
Company l
Street l
City State Zip l
Signature _I



ICM7218: THE FIRST 8

o

UP TO 1” 8-DIGIT LED DISPLAY

CLULLEL

8-DIGIT 8-SEGMENT
DRIVERS DRIVERS
OUTPUT DECODE
|
N
- B —|
| PARALLEL N 8x8 WX
& INPUT STATIC
INPUT FROM
{ MICROPROCESSORS LOGIC MEMORY
—
‘\ 0sC
CONTROL = 4 BITS \/
DATA  =8BITS

WRITE 00—

I = CONTROL WORD
MODE O—

O = DATA WORD

YOU CAN BUY IT OUR WAY: MONOLITHIC.
YOU CAN BUILD IT THEIR WAY: WITH UP TO 20 DEVICES.

MONOLITHIC. FROM INTERSIL.

The ICM7218 is the first 8-digit, 7-segment LED
driver on a single chip. In fact,a whole series of

display drivers driving up to 1” LED’s. Common
anode or common cathode. In low power CMOS

for uP or hardwired applications.

TEAR UP YOUR SHOPPING LIST.

Until now, when you wanted to interface an 8-digit
display to a system, you made up a shopping list...15
to 20 TTL packages. 15 to 20 opportunities for the
system to go down. Not now. The ICM7218 series
gives you the complete system. On a single chip.
With all the power you need to drive up to 1” LED’s.



DIGIT DISPLAY DRIVER
ON A SINGLE GHIP

BELLS.

A full 8 x 8 of static memory is included on-chip
for storage of displayed information. And that too
is a first. Even for Intersil.

AND WHISTLES.

On a single chip: Digit and segment drivers. All
multiplex scan circuitry. Hexadecimal or Code B
Decoding. Pin selectable choice of 7-segment
decode or no-decode. A shutdown feature that turns
off the display and puts the chip in a very low power
mode while continuing to retain data. And, since
they’re manufactured in Intersil's MAXCMOS™
process, the ICM7218’s operate on a single

S5V supply.

MICROPROCESSOR READOUTS.

The ICM7218 A & B are intended for use with uP-
based systems and drive up to 1, 8-digit, 7-segment
LED displays. Or, in the no-decode mode, you

can drive 64 individually addressable “ON-OFF”
LED’s. Common anode or common cathode.

HARDWIRED SYSTEMS.

The ICM7218 C & D are intended for hardwired
systems. Again, common anode or cathode. Both
uP-based and hardwired versions are available in
28-pin DIP’s. The ICM7218E is a common anode,
40-pin version for hardwired applications. The “E”
provides 4 separate lines for control information,

8 lines for data input and 3 lines for BCD

digit address.

MAXCMOS™ PERFORMANCE.
YOUR KIND OF PRICE.

¢/ & £ 4
T Y Y 4
§ F OO/ &
¢ /58 § LS
&I/ E/E/E/E YT 1-248 25-99 100-999
ICM7218AI1J1 28 x x| x 9.45  7.55 6.30
ICM7218BIPI 28 [x x x 9.00 7.20 6.00
ICM7218CIJ1 28 x x x 9.45  7.55 6.30
ICM7218DIPI 28 [ x x x 9.00 7.20 6.00
ICM7218EIDL | 40 x x x| 1275 10.20 8.50

THE UNEXPECTED IN MAXCMOS"
FROM INTERSIL.
The ICM7218 Series is just the latest in Intersil’s

growing family of LED and LCD drivers-on-a-chip.
CMOS systems that cost less, require less design-in
time, less power, and, replace dozens of discrete
devices. Monolithically. Because at Intersil, your
way is our way.

AVAILABLE NOW.

Call your nearest Intersil Sales Office or Franchised
Distributor for our 10 page applications booklet.
Or, return the coupon below.

INTERSIL SALES OFFICES:

CALIFORNIA: Sunnyvale (408) 744-0618, L.ong 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 Electronics

¢ Bell Industries/Century Electronic Division ¢« CESCO

* Component Specialties Inc. « Components Plus * Diplomat
Electronics Inc., (FLLA) » Diplomat Electronics Inc., (N])

* Harvey Federal Electronics * Intermark Electronics ¢ Kierulff
Electronics ¢ LCOMP ¢ Parrott Electronics * R.A.E. Ind. Elect.
Ltd. « RESCO/Raleigh * Schweber Electronics * Sheridan
Associates * Summit Distributors Inc. ¢« Wyle Distribution
Group * Zentronics Ltd.
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Analog Products —Low Power

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

Gentlemen,

If you’re willing to send me your 10 page
applications booklet, 'm willing to tear
up my shopping list.

And please include your 18 x 24” Mark Twain poster.

Name

Company

Address

City State Zip

Country




Give Yourself
a Generous Choice.
Choose TEAC.

Whatever your data storage needs, large or small, there's a TEAC
that's right for the job.

In the fast-growing mini market, two TEAC units are standout choices.

The MT-2 is a Cassette data pack that's packed with value. its compact,
lightweight design and free-angle installation mean it can be used virtualty
anywhere, and durability is outstanding. It's highly accurate,
too: soft error rate is better than 1x10-9 bits. In addition to being
compatible with 1SQ, ANSI, EMCA and JIS phase encoding
standards, the MT-2 is available in four versions, two of which
incorporate an interface for connection to the bus lines .
of 8080, 6800, Z-80 or equivalent series microprocessors
for greatly expanded flexibility.

other units this size. Data integrity is ensured by
accurate head positioning and write protection =
circuitry. Additional features include (
extended track and daisy chain Capabilities.
And the FD-50A is fully compatible
(plug-to-plug and mechanical size)
with the Shugart SA-400.

The MT-2 and FD-50A. Two more )
good reasons to choose TEAC.

TEAC

See the line of fine TEAC products at the NCC Show, Booth 441 at New York Hilton.

TEAC CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tei- (0422) 53-1111
USA Triple I, 4605 N Stiles, P.0. Box 18209, Oklahoma City, Oklahoma B -9000 Canada RH Downsview, Ont. M
Hongkong Dah Chong Hong Ltd., Hang Seng Bank Big 5 B i ., P.O. Box 70,
Tel: 6307400 South Africa Maytair g B i fonics S.PR.L., Triomfiaan 148 1160 Brussel Denmark Danbit,
Plantagevej 23 DK-2680 Solrod, Strang B i i A, Ci b e-Vernet 92 Sevres Tel: (027) 7536 Holland Simac Electronics B.V.,, Veenstraat 20,
Veldhoven Tel: 040- -S.SE. SRL, N i Switzerand Wenger Datentechnik, Guterstrasse 253, CH-4053 Basel Te!: 061-34 50 96 Spain Atalo

24, 116 41 Stockholm Tel: 08-24 58 25 United Kingdom International Instruments Ltd., 92 High Street,
ustria nbn Electronik Starnberg, 813 Starnberg, Max-Emanuel-Str, 8, West Germany Tel: (08151) 13036

3J2P8 Tel: (416) 661-3190
Kingsgrove N.S.w. 2208, Austratia
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FCC urged to act
on opening Japan’s
data market

China wants Westar
for domsat,
U.S.confirms . ..

. . . as Westar extends
Maligram coverage
to Southeast

U. S. suppllers told
to work harder
for NATO business

Electronics/April 26, 1979

Pressure is being put on the Federal Communications Commission to deny
applications of three American-based international record carriers to
provide their data services between Japan and the U.S. until their
Japanese counterpart, Kokusai Denshin Denwa Co., opens its domestic
data-distribution system to competition. Petitions to deny the applications
of ITT World Communications, RCA Global Communications, and West-
ern Union International to work with KDD were filed in mid-April by the
Association of Data Processing Service Organizations (Adapso), the
Computer and Business Equipment Manufacturers Association (CBEMA),
and Control Data Corp., whose Japanese data-processing subsidiary is
limited to communicating with a single U. S. computer center via a leased
line. KDD controls and restricts the use of private-line circuits in Japan.

The three opponents of the application contend that the restrictions are
inconsistent with the recommendations of the CCITT, the international
record-carrier organization. If the FCC does not issue a denial aimed at
opening the Japanese market, Adapso says, the commission should investi-
gate “KDD’s actions in restricting private-line service and requiring the
use” of its specialized data services in Japan by U. S. carriers.

China has decided what it wants in a domestic satellite system. It would
have 12 C-band transponders with time-division multiple access like the
Hughes Aircraft Co.’s Westar built for Western Union, say State Depart-
ment officials, confirming an initial report last year [ Electronics, Oct. 26,
1978, p. 57]. However, the Chinese are still undecided on selection of
ground stations, despite reports that Hughes is offering them a complete
package of ground stations to use with satellites that would be launched by
the National Aeronautics and Space Administration.

Western Union Telegraph Co., meanwhile, is touting its operating Westar
satellite and ground stations equipped with time-division multiple access as
its “electronic mail system of the future,” using a 16-foot antenna
prototype at its Miami, Fla., offices to demonstrate Mailgram message
transmissions from its earth station outside Atlanta. Western Union says
the earth station will be permanently connected to the Miami post office
late this summer, with other earth stations to be added later this year at
Tampa and Orlando, Fla.; Memphis, Tenn.; and Charlotte, N. C.

American military electronics contractors must be better represented and
more competitive at North Atlantic Treaty Organization headquarters in
Brussels if they expect to get some of the $1.2 billion worth of command,
control, and communications hardware business the alliance expects to do
during the next five years. According to T. Joseph Loveland, director of
the U.S. NATO mission’s infrastructure division, approximately $400
million will be spent for tactical point-to-point and mobile communications
systems, with an equal amount available to enhance the NATO air defense
ground environment, known as Nadge. Another $300 million to $400
million will go for outlays on such basic electronics as radars and fixed
communications systems.
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Washington commentary

Solar-power satellites in a time of timidity

Whatever became of the Flippo bill? H.R.
2335, last year’s proposal by Alabama Demo-
crat Ronnie Flippo to spend $25 million on the
evaluation and demonstration of a solar-power
satellite (SPS) is still resting in a House subcom-
mittee [Electronics, April 27, 1978, p. 60]. On
the Senate side, no counterpart to it even exists
for examining space-based systems that would
convert the sun’s energy into electricity and
transmit it as microwave power to antennas
located on the earth.

The Solar Power Satellite Research, Develop-
ment, and Evaluation Program Act of 1979 has
been modified to eliminate a single, large-scale
demonstration program and confine expendi-
tures largely to earthbound tests and paper stud-
ies of the SPS system’s technology and its socie-
tal impact. This has gained it more sponsors.
Yet diminished opposition hardly guarantees
success. Even with passage in both the House
and Senate, the effort is likely to produce no
more than several stacks of interesting and
sometimes conflicting studies that will never
come to the attention of the one person who
could bring them to life, the President.

Commitment from Carter

Jimmy Carter might consider adapting a page
from John F. Kennedy’s special second State of
the Union message in 1961. This year marks the
10th anniversary of America’s successful man-
ned lunar landing, a program to which President
Kennedy committed himself in May 1961. Its
cost was enormous, and so was the controversy
that surrounded it—yet what Kennedy called
“this great new American enterprise” served to
restore a declining American world image,
spark the national imagination and the econo-
my, significantly advance technology, and make
space a place “not filled with weapons of mass
destruction, but with instruments of knowledge
and understanding for the progress of all
people.”

Two other aspects of SPS are equally impor-
tant. A national commitment to such satellites
by the President would serve notice on the cartel
of oil-exporting nations known as OPEC that the
Western world can tolerate no longer the eco-
nomic blackmail their price-fixing represents.
Moreover, by making participants of other
nations, some of which have already expressed
interest in the concept, the President could take
a long step toward improving America’s
strained relations with these allies.

The technological and societal challenges of

SPS are admittedly enormous. Solar power has a
soothing sound in contemporary jargon, but
microwaves rate as high as nuclear radiation in
any lexicon of scary sounds. As one reader put it
a year ago, solar-power satellite stories should
be headlined “How to fry New York in 22
hours.” The comment is still more evidence of a
national malaise that Arthur Kantrowitz labels
the time of timidity.

“The time of timidity is best defined by
contrast with the idea of progress,” explains
Kantrowitz, who directs the Avco-Everett
Research Laboratory. “Progress, to my mind, is
best described by the distinguished philosopher
of science, Sir Karl Popper’s description of the
scientific method; namely, it is trial and elimi-
nation of error. By contrast, in the time of
timidity, we eliminate errors first. Before we
act, we will insist on a certainty human beings
can never attain.”

Action or reaction?

For America’s timid leaders in the White
House and the Congress, where reaction to
potential disasters has taken precedence over
positive, imaginative action, Kantrowitz has two
caveats: “First, that perhaps the time of timidity
might not be all-inclusive. Unless the idea of
progress can be stamped out everywhere, we
must expect that technological surprise might
still intrude from those barbarian domains
where the idea still survives.

“The second caveat is that, in the nearly
stagnant society, any residual action may result
in irreversible side effects —whereas in a time of
technological progress, unanticipated side ef-
fects, which do not appear until years later, can
be more readily dealt with by a technology
which will have greatly advanced in the mean-
while. Thus, there are important forces that
drive the nearly stagnant society toward
complete stagnation, or more hopefully toward a
renewal of vigorous technological progress.”

Much of the technology for making a vigor-
ous start on SPS is already in place. Still, much
research and development remains to be done,
and it must be done carefully, particularly in
such areas as the impact of microwave transmis-
sions. on the ionosphere. But those efforts
deserve to be accelerated far beyond anything
that can be accomplished by Ronnie Flippo’s
proposed outlay of $25 million —an amount that
today will barely pay for one new fighter plane,
let alone the jet fuel and lubricants required to
fly it. Ray Connolly
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On a single new Burroughs
SELF-SCAN® panel
you can vividly display
graphics
foreign languages
large and small characters
upper and lower case letters
single or multiple lines
blinking lines and characters

or anything else you want.
That's versatility.

The SELF-SCAN ""One-for-All"” gas plasma display offers maximum display capability on a
single panel. This includes alphanumerics, symbols, charts, etc., for word processing,
typesetting systems, signature verification, plotting trends and many other applications.

With 17 horizontal rows and 192 vertical columns of addressable dots (3294 program-
mable dots in all), you can display single or multiple character lines on 5x5, 5x7, 6x12,
7x12, 8x12, etc. dot matrices (max. 17 vertical dots).

You've never seen a display this bright, crisp or easy to read. It's rugged and reliable. Get
all this, including drive electronics, for only $262 per display in lots of 100. And, you get
90-day delivery.

Nothing . . . but nothing beats this Burroughs SELF-SCAN panel display. We'll prove it!
Write Burroughs Corporation, OEM Division, P.O. Box 1226, Plainfield, N.J. 07061 or call
(201) 757-5000. In Europe, contact Burroughs OEM Division, Langwood House, High
Street, Rickmansworth Hertfordshire, England. Telephone Rickmansworth - 70545.

The first name in displays
the lnst word in displays

Burroughs
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ND-10 Large-Capacity ESS Lauded By

Tennessee Firm

Telephone and Data System, Inc.
(TDS) in Concord, Tennessee reports its
NEC-built, large-capacity electronic
switching system is performing beauti-
fully.

The system, an ND-10 stored program
controled ESS, was officially cutover at
Concord last October. It provides 8,000
lines to serve the people of Concord, a
community that is growing rapidly in
population. It is the first building-type
ND-10 system ever commissioned in the
United States.

The Concord system offers such
custom call features as call forwarding,
call waiting and abbreviated dialing. In
addition, it is equipped with the LAMA
(Local Automatic Message Accounting)
feature, which 'allows the company to
ticket its own direct distance dialing
traffic.

Mr. LeRoy T. Carlson, Jr., TDS’s
Executive Vice President, said that his
company has received many calls from
customers who are very pleased with the
services provided by the ND-10 system.
Mr. Carlson, Jr. also said, “It is a truly
outstanding switching machine and we
believe the best in the world.”

The system is interfaced with NEC’s
Technical Assistance Service Center in

Mr. Fred T. McPhee (left),
Mr. R.C. Eldridge, General Manager, Concord
Exchange, Inc., 1ook over ND-10 ESS

President, and

Dallas, Texas, so that it can benefit from
remote maintenance services.

The ND-10 is one of the most ad-
vanced fully stored program controled
ESSs manufactured by NEC.

Designed for medium to large line
capacity of up to 160,000 and equipped
for nearly 30 standard service features, it
can also have about 30 useful optional
service features.

In addition to the Concord system,
twelve ND-series electronic switching sys-
tems are now in service in the U.S. pro-
viding a total of more than 35,000 lines,
and another is currently being built.

Nigeria’s Direct Dialing

Network Ready This Year

§ il

N C

One van-type switching system arrives
at installation site.

Nigeria will have
its nationwide sub-
S scriber direct dialing
telephone network
completed toward
the end of this year.

The Posts and
Telecommunications,
Nigerian Ministry
of Communications
is carrying out the
project.

NEC has shipped
twenty-nine NC230
van-type crossbar
switching systems.

Of the 29 systems for the project,six
were airlifted from Japan with three hav-

New FET
To Replace

TWT

NEC recently announced the success-
ful development of a series of new GaAs
power FETs which can replace conven-
tional traveling-wave tubes used in micro-
wave systems.

The new GaAs FETs can deliver an
output power of 15W at 6 GHz, 10W at 8
GHz,2.5W at 11 GHz or 1.1W at 14 GHz.

To obtain high output power with a
GaAs FET, it is necessary to optimize the
device structure so that the device has a
high breakdown voltage, high gain, good
matching and reproducible fabrication
process. NEC has developed a new FET
structure called the “graded recess struc-
ture” which meets all of these condi-
tions.

The new FET, no bigger than 1 c¢m
square as against a traveling-wave tube
measuring about 30 cm in length, will
reduce the size of microwave equipment
remarkably. It will also greatly reduce
power consumption and increase the
reliability of microwave systems.

NEC has also completed an amplifier
capable of producing 22W in the 6 GHz
band, by coupling two new FETs.

ing already been commissioned and the
other seven now undergoing acceptance
tests. Installation of the remaining 19
systems will be completed toward the end
of this year at important cities through-
out the country.

These van-type crossbar switching sys-
tems will provide a total of 23,400 high-
grade telephone lines.

The NC230 is a small-capacity, high-
mobility crossbar switching system
designed by NEC. It offers a choice be-
tween the 500-line and the 2,000-line van
or building types. Its capacity can be ex-
panded up to a maximum of 10,000 lines
by multi-unit installation. It is flexible
enough for use as a local exchange, trunk
exchange or can be interconnected with
existing switching systems. Simple con-
nection of external cables is practically
all that is required for installation, and
maintenance is very simple.




ANTARA Has Installed ESS
For National Telex/Data Link

The National News Agency Institute
of Indonesia, known as ANTARA News
Agency, has installed an advanced electro-
nic telex/data switching system, to link
its branch offices throughout the
country.

The system, NEC’s NEDIX-510AS
stored program controled time division
electronic telex/data switching system,
links 11 branch offices in such important
cities as Medan, Bandung, Jogjakarta and
Surabaja. It will be expanded to cover 26
branch offices in future.

The system is provided with a special
multi-address call service feature so that a
telex message can be simultaneously
transmitted to all branch offices.

The NEDIX-510AS, capable of accom-
modating up to 1,920 lines, is a small
capacity version of the NEDIX-510A
stored program controled time division
telex/data switching system with a capa-
city of up to 30,720 lines. It can be ex-
panded up to the full capacity of the
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large model, the NEDIX-510A system, as
needs arise.

Since the latest, most sophisticated
electronic components are used through-
out, the NEDIX-510AS system is extre-

compact, reliable

highly

economical to operate.

New DME Navigational Aid
Already Becoming Popular

all solid-state DME
(Distance  Measuring Equipment) is
becoming popular around the world.

The equipment, the first all solid-
state unit ever developed, is offered in
two models depending on output power
— 100 W and 1 kW — in the NNG-500
series line.

The new DME uses a newly-developed
1.6 kW transistor power amplifier which
allows the equipment to cover its working
frequency range from 962 MHz to 1,213
MHz with no need for adjustments.

In addition, the new DME incorpo-
rates a digital monitoring system and a
remote control system using a micro-
processor to provide multiplex control

NEC-developed

The NNG-570 all solid-state DME measures
1,960 mm (h), 570 (w) and 450 (d)} and weighs
260 kg. Each panelled unit is easily accessible
for maintenance.

NEDIX-510AS stored program controled time
| division electronic telex/data switching system

and

by a single telephone channel, as well as
easy maintenance.

NEC has already shipped a 1 kW all
solid-state DME to El Salvador for its
Cuscatlan International Airport and seven
VOR/DME systems using the new DME
are now being manufactured for Sudan.

| )}

Nippon Electric Co.Ltd

Tokyo, Japan.




King Carl XVI Gustav of Sweden—
on the right in these photos—presents
the 1978 Nobel Prize in Physics to
Bell Laboratories scientists Robert
Wilson (top photo) and Arno Penzias.
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What does the Nobel Prize

have to do

with your telephone?

The two scientists on the
opposite page are receiving the
highest honor a scientist can
earn—the Nobel Prize. They are
the sixth and seventh laureates
who did their prize-winning
research at Bell Telephone
Laboratories. These scientists
shared a common goal—the
search for new knowledge to
further advance the art of
telecommunications.

Clinton Davisson shared the
Nobel Prize in 1937 for
demonstrating the wave nature
of matter. In 1956, John
Bardeen, Walter Brattain and
William Shockley were honored
for their invention of the
transistor. Philip Anderson’s
theoretical work on amorphous
materials (such as glass) and on
magnetism led to a Nobel Prize
in 1977. And in 1978, Arno
Penzias and Robert Wilson
received the Prize for detecting
the faint radiation from the “big
bang” explosion that gave birth
to the universe some 18 billion
years ago.

The search for knowledge

These scientists and their
colleagues at Bell Labs, given the
freedom to explore, have proved

Electronics/ April 26, 1979

time and again the value of
investment in research—not
only for telecommunications
but for society in general.
The transistor, for example,
revolutionized communications
and brought into being entire
new industries—indeed, a
new industrial society—based
on solid-state electronics.
Other Bell Labs advances—
products of this same research
environment—have included
high-fidelity recording, sound
motion pictures, long-distance
television transmission in the
United States, the electrical
digital computer, information
theory, the silicon solar cell, and
the laser. The impact of this
work—on almost every field of
commerce, industry, education
and even medicine—has been
incalculable.

The innovation process

Research done at Bell Labs in
the past is the basis for the
products and services the Bell
System offers its customers
today, just as the research going
on now is the foundation for

tomorrow’s telecommunications.

Bell Labs scientists—
specialists in physics, chemistry,

mathematics and many other
disciplines—team their efforts
with those of our systems,
development and design
engineers. They, in turn, work
closely with Western Electric
manufacturing engineers and
with the people of the Bell
System operating telephone
companies.

This technical integration
is the foundation for true
innovation. One idea feeds
another. A basic scientific
discovery can make possible
entire new technologies and
products for telecommunications,
and a concept for a new product
or system can stimulate the
research to find even more new
knowledge. That interaction,
that teamwork, has been
extremely productive: Bell Labs
people have received 18,645
patents between our founding in
1925 and the end of 1978.

Sometimes, the search for
knowledge may lead to a Nobel
Prize. Often, it benefits all of
society. And always, its ultimate
aim is better service for Bell
System customers.

Bell Laboratories
600 Mountain Avenue
Murray Hill, N.J. 07974

@ Bell Laboratories

Keeping your communications system the best in the world.
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Now available from RCA:

The 5101 RAMin plastic and at
plastic prices.

Just look at the table. The prices  values. And they're available fast, inputs and outputs. The outputs are
speak for themselves. from stock. At any participating RCA  TTL compatible. And there are two
And this 5101 isthefastestyoucan Solid State Distributor. Chip-Select inputs for easy system
get. 250 ns access at 10 uA leakage, In-use simplicity. expansion.
plus a range of other speed/leakage These RAMs have separate data For immediate delivery contact
L your RCA distributor.
eakage Access Voltage Temperature Price . .

Type LA time, ns v range, °C 1000+ For more information, contact your
MWSS5101EL-1 10 250 5 010 +70 519 local RCA Solid State Distributor.
MWS5101EL-2 50 250 5 010 +70 388 Or contact RCA Solid State head-
MWS5101EL-3 200 350 5 010 +70 294 quarters in Somerville, New Jersey.
MWS5101EL-8 500 450 5 010+70 284 Brussels, Belgium. Tokyo, Japan.

-

ASWOLALIIS" A YT 9.\
BCV | 2011Q 2946 DIA(@100

Circle 62 on reader service card



Manchester U. develops
bit-slice multiplier
for super-minl

Sorting system
listens to operator
to route packages

Japanese shrink
processor’s channel
length to 1.5 um

Pye readies
SSB system
to cut bandwidth
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International newsletter

For its projected MU6-G super-performance minicomputer, Manchester
University’s computer science department is developing a multiplier unit
that gives the product of two 64-bit numbers in 290 ns yet fits onto a
single printed-circuit board roughly 16 by 8 in. To meet the twin
objectives of high performance and low cost, the group uses a 2-bit-slice
multiplier chip with an uncommitted emitter-coupled logic array (ULA)
from Plessey Ltd.’s Allen Clark Research Centre in Caswell, Northants.
The projected unit comprises 71 ICs—one tenth the number obtained with
standard logic—but further process refinements from Plessey will cut the
chip count to 56 and the multiplication time to 115 ns. The group has
already proved its bit-slice multiplier in a 16-bit version, which uses nine
28-pin ULAs and has a multiplication time of 115 ns.

West Germany’s post office research lab in Darmstadt is trying out a
computerized package-sorting system that responds to spoken words
instead of to the keyboard signals formerly used. The operator pronounces
the digits of the postal code on the package into a headset microphone,
controlling the system so that the package is routed into its appropriate
destination bin. With trained, even-voiced operators, the post office says,
the level at which the digits are correctly understood is nearly 100%. The
system, which will go into regular service soon, according to officials, can
recognize up to 32 words. It features a plausibility check whereby a
nonexisting postal code is recognized as such and indicated on a display.
British EMI-Threshold Ltd. makes the voice-recognition equipment.

As part of Japan’s very large-scale integration project, NEC-Toshiba
Information Systems Inc. has reduced the linear dimensions of an 8-bit
microprocessor 30% to give an area half that of the original chip. Although
the work is essentially a straight shrinkage from 4- to 2.8-um design rules,
MOS transistor channel lengths are only 1.5 um in finished devices. Overall
chip size is only 3.8 by 3.8 mm, with approximately 7,000 gates, or about
480 gates/mm?, The devices were fabricated at NEC-Toshiba’s Horikawa-
cho laboratory, which is in Toshiba Corp.’s works in Kawasaki. Toshiba
project engineers say the device uses the instruction set of a common
microprocessor —they refused to say which, but a good guess is the 8080A,
which Toshiba produces commercially. Toshiba does say that yield on its
pilot line has been good, but commercial production is at least a year away.

Prototype 5-kHz vhf single-sideband mobile-radio equipment, capable of
doubling and theoretically even quintupling spectrum utilization, is receiv-
ing its first public airing in London this week. The system, developed by
Pye Telecommunications Ltd. in Cambridge in collaboration with the
Philips Research Laboratories, Redhill, uses a pilot carrier at power levels
one fourth to one tenth that of speech to provide an automatic gain-control
signal needed to overcome vhf fading and to provide a local frequency
reference. As a result, claim Pye engineers, fading is eliminated even at
speeds up to 70 mph and sensitivity to mistuning is X150 Hz. This is
within the capability of high-stability crystal techniques [ Electronics, Sept.
14, 1978, p. 67], one of which can generate all required channel frequen-
cies with a two-chip frequency synthesizer set also developed at the Philips
labs [ Electronics, Aug. 31, 1978, p. 74].
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Fujitsu uses
high-density iogic
to counter IBM

West German firms
divide up Awacs
contract for NATO

France completes
Initial VLSI phase

Addenda

International newsletter

Firing another salvo in answer to IBM’s 4300 mainframes, Fujitsu Ltd.,
Japan’s largest computer manufacturer, has started selling four new
computers using high-density logic and memory. The M-130F, -140F,
-150F, and -160F span the range from somewhat smaller than the IBM
4331 to about 10% larger than the 4341 [ Electronics, Feb. 15, p. 85]. The
central processing unit of the three smallest models employ newly develop-
ed 600-gate master-slice arrays using low-power Schottky technology. All
feature 64-K memory chips (for computers delivered after Dec. 1), 1,500-
gate n-MOS logic chips in the service processor, and a 6,000-gate comple-
mentary-MOS logic chip in the display controller. Minimum rental prices
range from about $5,000 to $22,500 a month. Fujitsu has also started sales
of the Facom V-830, a small computer competitive with IBM’s System/34
but incompatible with the M series mainframes. The V-830 contains a
10,000-gate C-MOS processor. Memory is up to 512 kilobytes, and
purchase prices start at some $79,500.

Only a few months after getting the go-ahead from the Bonn government,
the major West German companies to work on the Boeing Co.’s E-3A
Airborne Warning and Control System, or Awacs [Electronics, Nov. 9,
1978, p. 50], are already lined up for the job of equipping the Boeing
707-320B aircraft with electronics gear. Dornier GmbH has overall
responsibility for system integration and installation of the avionics hard-
ware. Other firms participating in the project are AEG-Telefunken, Siem-
ens AG, and Elektronik System Gesellschaft, which will implement the
Awacs data-communications system. The first aircraft is scheduled for
delivery to North Atlantic Treaty Organization forces by 1982.

The government’s drive to make sure France will have a strong IC industry
in the era of very large-scale integration is now through its first stage—
signing up suitable American partners for the French companies that will
share nearly $150 million in aid over the next five years. The last pairing
became official this month when National Semiconductor Corp. and
Saint-Gobain Pont 8 Mousson, a major industrial group, set up Eurotech-
nique SA. The new company plans to start producing MOS memories and
microprocessors by 1981. There are two other MOS makers in the
government’s scheme: Efcis, a joint venture between Thomson-CSF and
Commissariat a I’Energie Atomique (CEA), which is getting its technology
from Motorola Semiconductor; and Matra-Harris Semiconductors, which
will concentrate on complementary-MOS devices. The bipolar effort is split
between the Sescosem division of Thomson-CSF and RTC-La Radiotechni-
que Compélec, the lead house for emitter-coupled logic in the Philips
Gloeilampenfabrieken group.

The Canadian government will spend approximately $161 million (U. S.)
over the next three years to help develop products and technologies in the
electronics and telecommunications industries. . . . Production of bipo-
lar ICs will begin in July at a pilot plant of Taiwan’s Electronics Industry
Research Center under a technology-transfer arrangement with RCA Corp.
The necessary equipment has been installed, and a group of technicians
sent to the U. S. for training last year will be returning shortly.
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Patented Statek
quartz crystal
lessthan ¥2''long . . .
provides unique
tuning fork

drive

Is this the Ultimate
Low-Frequency
Oscillator?

Introducing the world’s smallest, toughest, most
accurate low-frequency quartz crystal oscillator.

Now available at modest prices IN ANY CUSTOM
FREQUENCY from 350 kHz all the way down to

10kHz in a tiny TO-5 can.

If you need compact, low-frequency
oscillators, our new SQ oscillators
can save you money and headaches
—no matter whether you need
5,000,000 pieces or just 50. They
offer all the superb performance
features associated with quartz
crystal drive such as extreme ac-
curacy, high temperature stability,
low aging and very low power con-
sumption. In addition, they offer
Statek's patented quartz tuning
fork which allows greater miniaturi-
zation, lower power drain and much
higher shock resistance compared
to any other low-frequency crystal
on the market.

LONG LIFE

The typical no-load current drain
of the SQ oscillator is only 500 uA,
meaning extremely long life when
powered by battery. Calibration
accuracy is +0.01% and remains

Electronics / April 26, 1979

within specification for enormous
periods of time because of the
microscopic aging properties of
quartz.

REMARKABLE FOR $10

It is built to withstand a shock of
1000g (half sine wave) for one milli-
second—the equivalent of a ham-
mer blow. That's why the world'’s
largest manufacturer of police
radios uses our SQ oscillator for
hand-held radios that take a tough
beating every day. The temperature
capability of the SQ oscillator is also
exceptional. Thousands have been
used at extremely high tempera-
tures in torturous down-hole, oil-well
logging operations. These are re-
markable features for a $10 (1000-
piece price) oscillator tuned to your
custom frequency anywhere in the
range 10 to 350kHz.

THE SECRET

How did we get such a lot of capa-
bility into such a tiny space—at
such tiny prices? The secret is
a unique quartz crystal design
in the shape of a tuning fork plus
patented production processes
and nine years’ experience in pro-
ducing 20 million crystals. We
manufacture crystals in the millions
by semi-conductor manufacturing
techniques and tune them to your
special frequency with automatic
high-speed laser systems that burn
off deposited gold until each unit
resonates at the correct natural
frequency.

Custom
frequencies
inaT0-5

can

PRICES: SQ SERIES

Prices are for custom frequencies.
Minimum order is five pieces.

524 $49.00
25-49 38.00
50-99 28.00
100-249 21.50
250-499 15.50
500-999 12.50

1,000 10.00

Stock frequencies of 10.0, 12.8,
15.36, 16.0, 16.384, 19.2, 32.768
& 100.0 kHz available at even better
prices.

NOTE: Extremely low custom fre-
quencies—as low as 1 Hz per day—
are also available in a divided output
version of the SQ oscillator known
as the DQ series.

Call Mal Kaufman now

at (714) 639-7810 to discuss your
application

el Innovators in
STATEK Frequency
g control

Statek Corporation, 512 N. Main, Orange

California 92668, phone (714) 639-7810
TELEX: 67-8394
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NOW YOU CAN HAVE
THE DISPLAY CIRCUITRY FOR
A CRT TERMINAL YOUR WAY.

REGULAR...

CRT 7004
S

r ,

CRT 7004 $14.00*

FEATURES

On chip character generator (mask
programmable ).
128 Characters * 7 x 11 Dot matrix block.
On chip video shift register.
Maximum shift register frequency.
CRT 7004A 20MHz « CRT 7004B 15MHz
CRT 7004C 10MHz * Access time 400ns
No descender circuitry required.
On chip cursor.
On chip character address buffer.
Orn chip line address buffer.
On chip horizontal and
vertical retrace video blanking.
Single +5 volt power supply.
TTL compatible.
MOS N-channel silicon-gate COPLAMOS®
process.
CLASP?® technology.
Compatible with CRT 5027 VTAC®
Enhanced version of CG5004L-1.

OR WITH THE WORKS.

CRT_800%
SMC
[33). 08

MATITE

CRT 8002 $24.00

FEATURES

On chip character generator (mask
programmable).

128 Characters * 7 x 11 Dot matrix block.

On chip video shift register.

Maximum shift register frequency.
CRT 8002A 20MHz * CRT 8002B 15MHz
CRT 8002C 10MHz * Access time 400ns

No descender circuitry required.

On chip cursor.

On chip address buffer.

On chip attribute buffer.

On chip horizontal and
vertical retrace video blanking.

Single +5 volt power supply.

TTL compatible.

MOS N-channel silicon-gate COPLAMOS®
process.

CLASP* technology-ROM and options.

Compatible with CRT 5027 VTAC®

Four modes of operation (intermixable).
Internal character generator (ROM).
Wide graphics ¢ Thin graphics ¢
External inputs (fonts/dot graphics).

On chip attribute logic—character, field
Reversible video * Character blank
Character blink * Underline ¢« Strike-thru

Four on chip cursor modes.

Underline * Blinking underline
Reverse video ¢ Blinking reverse video

Programmable character blink rate.

Programmable cursor blink rate.

Expandable character set.

External fonts + Alphanumeric and graphic
RAM, ROM, and PROM.

*price for 100 unit quantity, “B” version in ceramic package.

/= STANDARD MICROSYSTEMS CORPORATION

Circle 66 on reader service card

35 Marcus Boulevard, Hauppauge, New York 11787 (516)273-3100 TWX: 510-227-8898

We keep ahead of our competition so you can keep ahead of yours.
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Significant developments in technology and business

‘Bonding hybrids

to heat sinks

cuts weight, volume

by Kevin Smith, London bureau manager

Ferranti technique forgoes
printed-circuit boards,
reduces cooling requirements
by cutting thermal resistance

In the shrinking world of microelec-
tronics, the packaging frequently
dwarfs the hybrid or integrated
circuitry it contains. But substituting
metal heat sinks for printed-circuit
cards may offer a way to cut the
volume and weight of the package
and improve the thermal manage-
ment of the resulting system.

This technique is under develop-
ment at the Electronics Systems
department of Ferranti Ltd. for
high-performance radar systems and
other avionics payloads. It could cut
the weight of a 300-pound radar by
one third, says John Morrison, head
of the hybrid microelectronics group
at Edinburgh. Such a savings in the
avionics payload could lop 200 1b off
airframe weight, he notes.

In Ferranti’s HELP (hybrid elec-
tronic light-weight packaging), as
many as four ¥s-inch-square flat
packs, each containing a hybrid
circuit, are bonded directly to a stan-
dard 3-by-2-in. heat sink. Each of
_these modules is equivalent to a 7-
by-4-in. pc board. The technique is
compatible with thick- and thin-film
hybrids and discrete components.

Savings. As many as 25 HELP
modules plus motherboard will fit in
a metal case, together with a potted
power supply from Power Cube Inc.
(see figure). The resulting weight is
4.7 1b, compared with 26 1b for a
multiple-board version, and the vol-
ume is 124 in.3, versus 926 in.}
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Adhesive bonding of the thin-film
hybrid packages directly to the heat
sink ensures an extremely low ther-
mal resistance relative to the stan-
dard method of mounting flat packs
on pc boards. Heat sinking cuts the
requirement for cooling air flow,
allowing a far higher board density
to be achieved for the same device
junction temperature.

Plug-in. The base of the HELP
container holds a multilayer pc
motherboard, into which each mod-
ule plugs by way of an 80-pin edge
connector. The leads of the flat
packs are inserted directly into the
edge connector.

The container fits into a cooling
tray with two full-length slots in its

base to permit air to enter. Drilled
holes in the container let the air flow
across each module. This approach
ensures a parallel air flow; the usual
approach is to let the air in one end
of the unit, which means the cards at
the other end might receive a heated
air flow.

Cooling can be tailored to the
dissipation of each module by block-
ing the flow across the heat sink’s
cooling fins. The air flow require-
ment for identical device tempera-
tures drops from 35 to 15 cubic feet
per minute, Morrison says.

The company says the modular
approach makes fast turnaround one
of the advantages of HELP. A proto-
type printed-circuit board can be

Shrinking the package. Mounting flat packs containing circuitry onto a heat sink instead of
onto printed-circuit boards gives a module with significant size and weight savings, as well as
less need for cooling air flow. As many as 25 modules fit into a container.

MOOULE
BASED ON
HEAT SINK

HOLES FOR
COOLING

MOOULE

67
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turned into a thin-film hybrid mod-
ule in days, Morrison says.

At the moment, the microelec-
tronics group is moving from its first
prototype to a radar-scan-converter

test unit that will fly in a Harrier jet
fighter. After these trials, Ferranti
plans to build future-generation ra-
dar systems with HELP and to intro-
duce the technology commercially.

Belglum

Personal computer aims at households
with extensive hardware, software choices

Europeans shopping for personal
computers will get one more choice:
Data Applications International
(DAt), a small Belgian microcomput-
er systems house, launches its per-
sonal computer at the May 8-10
Compec 79 minicomputer show in
Brussels, the firm’s home town.

It will join such well-known
American brands as Apple Comput-
er Co.’s Apple 11, Commodore Inter-
national Ltd.’s PET, Tandy Corp.’s
TRS 80, and MITS Inc.’s Altair—as
well as some European machines on
the market. But Claude Simpson,
managing director, insists the new
DAl personal computer will not
compound consumers’ confusion.

For the home. “This is a second-
generation personal computer that
will sell for under $1,000,” he says.

“It is not oriented toward data pro-
cessing but toward recapturing re-
sources available in households.”

One thing is sure: DAI's personal
computer will become a familiar
object in literally thousands of
Dutch households starting this fall.
In October, Teleac Nv, a nonprofit
foundation in Utrecht, will start
airing a 20-week-long course on
microcomputer programming over
the Dutch educational Tv network
and has settled on DAI'S new ma-
chine as the hardware.

It has ordered 1,000 of them to
resell to its students, who will pay
some $45 for course materials and
quiz corrections. The personal com-
puter, an option, costs $900. .

Enrollment. “We had 13,000 stu-
dents for our first series on hard-

Homeward bound. DAI's personal computer has up to 22 kilobytes of ROM and up to 48
kilobytes of program RAM, together with a range of input/output devices.
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ware, and we expect at least 10,000
for the series on software,” reports
Chriet Tellulier, Teleac’s” project
director for the microcomputer
courses. Since a lot of the learners
work in groups for their employers,
he figures most of the computer
buyers at the outset will be compa-
nies rather than individuals.

Simpson, of course, is aiming for a
much wider market. “Most first-
generation personal computers were
aimed at professional applications,”
he explains, “although the Apple 11
added educational applications. We
see other household uses as well—
home bookkeeping, health monitor-
ing, and building and garden man-
agement. Clubs are another promis-
ing outlet.” To cover this applica-
tions spectrum, DAI designed the
microcomputer with a lot of memo-
ry, a panoply of input/output possi-
bilities, powerful graphics, and what
Simpson calls “graphical sound.”

Choices. Thus the 8080A micro-
processor around which the machine
is built can have anywhere from 4 to
48 kilobytes of random-access mem-
ory to work with for program memo-
ries. There are sockets for 24 kilo-
bytes of read-only memory, but the
system actually uses only up to 22,
enough for extensive software like a
Basic pseudocode compiler, integral
and floating-point math, debugging
monitor, and standard 8080 software
library packages. There is also a
socket for an Advanced Micro
Devices 9511 math chip.

As for 170, the microcomputer has
an ASCIl keyboard, for starters.
Then there are interfaces for a pair
of audio cassettes (for low-cost
memory storage), game paddles, and
serial 1/0 peripherals meeting the
RS-232 standard, plus a modulator
that feeds both video and sound into
a TV set through its antenna.

Looking outward. As if this were
not enough, it is possible to hook into
the system bus and through it inter-
face with almost every common elec-
trical control signal through the
“real world” cards that DAl makes
for automated systems.

In the least expensive versions, the
personal computer will have black-
and-whife graphics that can put
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Memorex OEM Drives

We deliver product,not promises.

In the past 24 months we have delivered more Winchester-type OEM drives than
all of our competitors put together. Here's why:

SUPERIOR DESIGN—The 601 is based on an investment of over $25 million in
Winchester technology.

HIGH RELIABILITY—The sealed environment of the 601 is expected to yield
MTBFs in excess of 8,000 hours. Using an 801 tester, the MTTR is only one hour.

REDUCED INFANT MORTALITY—A special quality control program at Memorex
is set up to screen out early failures that are expensive and embarrassing to OEMs.

LOW COST—Other manufacturers may quote lower initial prices, but when it comes
to cost of ownership over the life of the product, the Memorex® 601 disc drive is clearly
the best value.

OEM SUPPORT—AN extensive, worldwide service and support network assures
you that help will be there when you need it.

IMMEDIATE AVAILABILITY—The 601 is in volume production and evaluation units

are readily available.
calornte MEMOREX
GENERAL SYSTEMS GROUP (OEM DIVISION), SAN TOMAS AT CENTRAL EXPRESSWAY. SANTA CLARA, CA 95052. BOSTON (617) 890-0700

NEW YORK (201) 325-0164; DETROIT (313) 354-4511; LOS ANGELES (714) 891-2541; DALLAS (214) 258-3510; SAN FRANCISCO (408) 987-1373

© 1979 MEMOREX CORPORATION Memotex 1s a registered trademark of Memorex Corporatian See us at NCC '79, New York
Circle 69 on reader service card Booth #2129
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diagrams or 24 lines of 64 characters
(or a combination of graphics and
text) on a television set. It was
designed, though, with color in
mind—it can handle up to 16 colors
selected through software, with up to
260 lines of picture elements, 352
elements per line. Furthermore, the
displays can be moved around easily
by programming, through a scheme

developed by DAI that mixes control
words and display words.

The new machine also produces
audio through a TV or a hi-fi set by
means of three oscillators and a
white-noise generator. Frequency
and amplitude can be programmed
over the whole audio range in order
to make simple music and gutteral
vocal sounds. -Arthur Erikson

France

'LCD uses three molecular states
to produce experimental TV picture

The fuzzy gray images on the tiny
screen seem incapable of ever rival-
ing the brightly colored, crystal-
sharp pictures on television screens
just a few steps away. But scientists
at Thomson-CSF’s central research
labs, Courbeville, believe the projec-
tion liquid-crystal display they
showed for the first time at the Paris
electronic components show in early
April could one day replace cathode-
ray tubes in all sorts of applications.

Three, not one. Their new LCD,
they say, has that promise because it
exploits the smectic, nematic, and
isotropic states of liquid crystals.
Previous LCDs have stuck to the
nematic state and, though adequate
for slow-changing watch and instru-
ment displays, have not been fast
enough for video displays.

Thomson’s LCD is still very much
in the development phase. The
device measures just 4 by 5 millime-
ters and projects an image onto a
viewing screen not much bigger than
an index card. The resulting projec-
tion (see photograph) is deciphera-
ble, but not sharp. The display,
based on a matrix of 100 by 100
points, can produce only five shades
of gray plus black and white.

Key to the LCD’s operation is the
fact that liquid crystal molecules are
in different conditions in each of
their three states—and, what is
more, the positions taken on by the
molecules in the nematic phase
remain “frozen” into place in the
smectic. In both states, the crystal
molecules are parallel. The differ-
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ence is that in the smectic phase, the
centers of gravity of the molecules
line up in parallel, equidistant
planes; in the nematic phase, though,
the centers of gravity are randomly
distributed. In the isotropic state,
however, the crystal molecules them-
selves are randomly distributed.

Sensitivities. Nematic liquid crys-
tals are sensitive to electrical fields,
whereas such fields have no effect on
crystal in the smectic phase. On the
other hand, smectic crystals are
sensitive to temperature.

.o

In designing the new LCD, the
researchers took advantage of the
particular sensitivities of both the
nematic and smectic states. The
horizontal rows on the display
consist of a network of tiny resis-
tances, and the vertical columns are
controlled by a network of elec-
trodes. Between the two grids is a
thin layer of liquid crystal in the
smectic state.

The resistances heat the crystal to
the point where it passes from the
smectic through the nematic into the
isotropic phase. As the heat is cut off
and the temperature drops, the crys-
tals move back through the nematic
into the smectic state. As they
change, the molecules do not line up
again and the result is a crystal that
diffuses light.

Lined up. However, if an electrical
field is applied to the vertically
arranged electrodes during the cool-
ing process, the molecules do line
themselves up and the result, in the
smectic state, is a single transparent
crystal. Although the ambient tem-
perature is significant, Thomson
says its experimental screen operates
at between 15° and 30°C.

To display an image on the screen,

0::0

TV or not TV. Experimental LCD from Thomson-CSF produces a projected TV picture by
exploiting the properties of the smectic, nematic, and isotropic states of liquid crystals.

Electronics / April 26, 1979



Adac System 1000
handies a ton of I/O functions.

In its simplest form, the System 1000 functions as a low cost peripheral expander to
minicomput ers. When incorporating a DEC LSI-11 microcomputer, it acts as a stand-alone
data acquisition and control system or as a remote intelligent terminal.

No other data acquisition system comes close to offering so many analog and digital input
and output modules. Functional analog cards communicate directly with thermocouples, load
cells, strain gauges, isolation amplifiers, transmitters and strip chart recorders to name a few.
Discrete cards communicate with switch contacts, relays, thumb wheel switches, pumps, motors
and many other devices. N

A single System 1000 provides up to 700 high level analog input 8
channels, or 128 analog low level input channels, or 700 digital I/O -

functions. For even greater capacity, a bus repeater card allows 7 A0y 5
additional System 1000s to accommodate as many modules as AT
desired. Sy A Yy
System 1000 in the stand-alone configuration can be sup- SN ~JiT
plied with up to 32K of memory and DEC RT-11 software. e
If you are interested in an extraordinary data acquisition e
system, you must check out the System 1000. Nothing compares }lls =,
with it. 7 BN
P =
: U,TPUV
CORPORATION g ey -
70 Tower Office Park » Woburm, MA 01801 A U
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signals corresponding to each point
along a row are fed in parallel to the
columns as the rows cool in
sequence. The drive signals range
between 15 and 20 volts, way below
the kilovolts needed for a CRT.

The process happens so fast, the
researchers claim, that rows can be
changed in less than 60 microsec-
onds (compared with 64 us for a TV
line). There is no flickering at low
speeds because liquid crystal in the
smectic state has, in effect, a built-in
memory; that is, the molecular posi-
tions do not change until the row is
heated again.

In the experimental screen exhib-
ited at the Paris show, an analog-
to-digital converter is used to feed a
video image onto the screen. As the
LCD is developed, says Michel Ha-
reng, director of the visualization lab
within the Thomson research labs, a
fully analog device will replace the
converter and do away with the
concomitant logic problems.

First, though, Hareng says, Thom-
son will concentrate on increasing
the number of rows and columns to
achieve a much more sharply de-
fined image. He says work is already
under way on a larger matrix,
although he refuses to say just how
much larger. Eventually, with the
larger matrix and the all-analog
device, he envisions a smectic
LCD that will be virtually an inte-
grated circuit.  -Kenneth Dreyfack

Japan

Deep UV unit
projects fine lines

Japan’s vLS1 Cooperative Laborato-
ry has developed a deep-ultraviolet-
light unity-magnification reflex pro-
jection unit that can print line widths
as small as | micrometer with align-
ment accurate to within 0.3 um. The
lab did the basic design and set the
system’s specifications, with the de-
tailed design and fabrication carried
out by Canon Inc.

Key to the new aligner is a 2-
kilowatt deep UV point source. This
xenon-mercury lamp is very stable
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Going deep. Unity-projection machine developed by Japan's VLS| Cooperative Laboratory
and Canon magnifies deep UV light into an arc-shaped beam to print lines as narrow as 1 um.

and efficient. Three concave mirrors
preceding the photo mask magnify
the light into an arc-shaped beam
having a uniformity of better than
97%. This shape is used because it
minimizes the aberrations of the
projection mirror system between
the mask and the wafer.

In general, the optical projection
system is similar to that used by
Perkin-Elmer Corp. [Electronics,
July 21, 1977, p. 81], but it is differ-
ent in detail.

Exposure of an entire wafer of up
to 5 inches in diameter is performed
in a single process. The mask and
wafer are aligned on a frame. The
frame, mounted on air bearings for
smooth operation, then moves past
the 1.5-millimeter-wide beam at a
constant speed. This causes the beam
to sweep across the mask and wafer,
thereby exposing the wafer.

Alignment. Before exposure, a
filter shutter is placed between the
light source and the photo mask. The
filter stops deep ultraviolet rays,
preventing exposure of the resist on
the wafer, but passes visible light
and thus permits alignment of the

mask and wafer through the sys-
tem’s microscope. After alignment,
the filter shutter is removed.

The mask is fabricated on a fused-
quartz substrate, which is transpar-
ent to deep UV light. In contrast, the
glass usually used for masks is
completely opaque at the 200-to-
260-nanometer wavelengths em-
ployed for exposure. Fused quartz is
more expensive, but since the masks
never touch the wafers, they should
last indefinitely. The resist used is
polymethyl methacrylate (PMMA),
and the metal is chrome. .

An automatic parts feeder and an
automatic laser alignment system
permit processing of 60 5-in. wafers
an hour. Although designed for oper-
ation at deep UV wavelengths for
lines widths of 1 um, the aligner can
also be operated at ordinary uv
wavelengths of about 360 nm for
printing 2-um line widths. Masato
Nebashi, executive director of the
VvLSI Technology Research Associa-
tion, which is the parent of the coop-
erative lab, says he expects Canon to
start taking orders for commercial
systems this fall. -Charles Cohen

Electronics/ April 26, 1979



Gain huge

savings=indollars and inches-

by replacing bulky conventional oscillators
with tiny IC circuits.

HILE CONVENTIONAL OSCILLATORS

(FUNCTION GENERATORS, WAVEFORM
GENERATORS, VCO’S, ETC.) COST UP TO
SEVERAL HUNDRED DOLLARS, A SINGLE-
CHIP IC OSCILLATOR CAN LITERALLY DO
THE SAME JOB...AND FOR AS LITTLE AS
$1.72. All you give up for this tremendous
reduction in cost and size is a certain degree
of regulation in the output, and a variety
of knobs and controls. But et’s be realistic
—for most applications, the IC oscillator
is perfectly adequate. Its small size and
low price makes the alternate approach
quite impractical.

Nothing left out in the process.
Despite its small size, an IC chip really
does contain every operating section of a
traditional function generator. Consider
a typical semiconductor oscillator, the
XR-2206. On-chip you find the oscillator
circuit (to generate the basic periodic wave-
form); the wave shaper to give you a clean
sinewave; the modulator section (for AM
capability); and an output drive amplifier.
Basically the selfsame circuitry you’d re-
ceive if you bought a standard oscillator
or benchtop function generator hundreds,
even thousands of times as big as the IC.

But the real payoff comes in the out-
uts of these oscillators, and here too you
ose nothing by going solid-state. The IC

oscillator will generate a combination of
eight different types of output waveforms:
triangle, ramp, sawtooth, squarewave,
sinewave, pulse and FSK

Digital communications, including
data-interface or acoustical-coupled
MODEMSs.

The FSK oscillator is tailor made to solve
this design dilemma. Modern designers,
particularly those dealing with computer
and data-processing systems, are continu-
ally put upon to squeeze more capability
into ever decreasing amounts of space.
Where board space is tight, the IC FSK
oscillator (XR-2206 or XR-2207) is mag-
nificently effective in compressing a com-
plex function into a nutshell. You wind
up with inches of real

(frequency-shift keying) |
outputs, each with its
own appropriate range
of applications.

Just the item for
sweep generators and
sweep modulators.
The sweep generator,

estate for really impor-
tant things such as more
memory.

Digital testers, logic
circuits, on/off gating.
Naturally, there’s an
IC oscillator for the
purpose. This time one

with its output hodge-
podge of frequencies, can be a complex
device. Yet it’s a circuit easily built with
ICs. A triangle-, ramp- or sawtooth-wave
generator (XR-2207) modulates another
oscillator (XR-2206) set up for voltage-to-
frequency conversions. And presto! You
have a functioning pocket-size sweeper.

Digital test equipment and stable
phase-locked loop design.
Where space is at a premium, the solid-
state precision voltage-controlled oscillator
(XR-2209) comes to the rescue with ban-
ners flying. It more than meets the func-
tional accuracies required, saves pounds

and inches, and shaves dollars too.

Audio test equipment too.
Low cost is the prime requi-

site here, and once again the
IC oscillator comes through
for the design engineer. Solid-
state sinewave generators

ve 25 | 05 | 08

Electrical EXAR Device Type 18
Characteristics | 205 8038 2206 megﬁ
S)V:?é?orms Triangle, Square, Sine Triangle, Square
Upper freq.
limit (MHz) 4 1 1

: (XR-2206 or XR-8038) are
ideal, low-cost, simple solu-
tions that often can offer a
size and power advantage
perfect for the test or hobby
market.

Table 1. Exar's line of IC Oscillators.

with a pulse output (XR-
2206 or XR-2207). All the same advan-
tages you find in other applications—size,
cost, low power requirements—apply here
as well. In short, regardless of where you
need to use an oscillator or function gen-
erator, there’s an outstanding chance you
can find a solid-state device to do the job
and make you a hero in the bargain.

Beware. Only one company produces
a complete line of IC oscillators.
With a stable of five different circuits,
Exar boasts by far the industry’s broad-
est choice of IC oscillators. From low
cost, easy-to-use devices to high perfor-
mance function generators, the line is
summarized in Table 1. Check them out,
find the one best suited for your use, then

make the shrewd move to solid state.

Exar’s Function Generator Data
Book contains technical articles and ap-
plication notes. To request your copy,
write on your company [etterhead to your
nearest Exar representative or to Exar,
750 Palomar Avenue, Sunnyvale,
California 94086.

FORTHE EXAR DISTRIBUTOR OR REP NEAREST YOU, CALL EXAR AT (408) 732-7970.



The friendly desktop computer system...

They’re solving big problems.

They’ve learned what computer power is all about. HP’s System 45 desktop computer
provides the simplest, most direct way to a solution— from the problem in your mind to a final report
or plot, quickly and easily. That's why more and more problems thought to need
a big computer are now being solved by System 45.
This powerful graphic, computational tool operates with a wide range of input, mass
storage and output peripherals. As for software, we don’t think you should
have to write all the programs you need to solve your problems. That’'s why we have a
wide array of practical, user-tested software to help you handle statistical analysis,
engineering design, management science, business administration and
much, much more.
In the graphics system shown, the input device is the HP digitizer (9874A),
the mass storage is the internal dual tape drives, and the
output is the HP 4-color plotter (9872A). You can interface System 45
with virtually any instrument found in the scientific




But not on a big computer.

or engineering environment. All interface cards, cables and /O slots
are designed for quick “‘plug in and run’’ operation.
In addition, the System 45 Enhanced BASIC language allows you to upgrade
any peripheral —internal printer to line printer, CRT graphics to 4-color plotter,
tape drive to floppy disk—by simply changing one statement with
no other software modification.
If you’d like to solve big problems on your own terms, at your own
pace, and in your own work environment, you need the power
and flexibility of the friendly HP System 45. Power in terms of fast, simple
solutions, and the flexibility to solve more big problems than you probably
thought possible.
For brochures describing System 45 and the HP programs of interest to you,
call the HP Literature Center toll-free day or night.
The number is 1-800-821-7700, Extension 400. (In Missouri,
call 1-800-892-7655, Extension 400.) Or, call your
nearest HP sales office for a demonstration.

CHLORINE FORMATION PARVIN LAKE CREEL CENSUS

FISH CAUGHT

R o TRIPS

Hard copy record from CRT display  4-color plot of three-variable data
of non-linear regression curve. in a scattergram.

CRT graphic display of input Printer/Plotter output of
to Fast Fourier Transform. project schedule (GANTT chart).

HEWLETT w PACKARD

3404 E Harmony Road. Fort Collins, Colorado 80525

For assistance call: Washington (301) 948-6370, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282.
Ask for an HP Desktop Computer representative
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Design Flexibility in

Introducing the LSI Logic Sequencer.
Now your complete state diagram can
become hardware with a single chip.

Our new Field Programmable Logic Sequencer (FPLS) is
simply the most sophisticated device in programmable
logic you can put your hands on.

And here’s why: it has LSI arrays of AND gates and OR
gates—all with nichrome-link programmable inter-
connects. This, plus an on-chip state register with an
internal feedback loop, provides everything you need
to implement any synchronous state machine.

We stretch your design freedom even further with a
complement array for generating NAND functions. Which
means you can often incorporate large algo- 16 Inputs
rithms—and still have many gates to spare. =
Moreover, we’ve included an independent S
output register which lets you send output
commands to downstream logic—regardless of
state transitions.

The Logic Sequencer’s uses are limited only by your imagi-
nation. In control sequencing, waveform generation, hand-
shake protocols, data formatting . . . the new Signetics Logic
Sequencer meets the challenge.

And if you're not already using them, you should meet the
other members of the programmable logic family: the FPLA, the
Field Programmable Gate Array, and our award-winning ROM
Patch. Within this family, you’ll find features like multi-level
programming and editing to maximize your design freedom. All
Signetics devices can be customized with widely available PROM programming equipment.

With greater design flexibility as close as the coupon, don’t wait. Send it today. We’ll rush
you complete information on the new Logic Sequencer as well as the rest of the family. You
may also contact your local Signetics sales office or franchised distributor.

48-Gate
AND Array
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Programmable Logic.

Feedback Loop

28-Gate
OR Array

6-Bit
State
Register

Output Register

The 825104/105 is available now in sample quantity directly from Signetics.
For production quantity, contact your local distributor in third quarter, 1979.

_—

Device

Logic

L

Gate Array
(828102/103)*

Logic Array
(828100/101)* |

" ROM Patch
825106/107)° |

Sequencer
(828104/105)*

1

T T i _
Inputs;Outputsl Speed | Power

16

16

16

1

FIELD PROGRAMMABLE LOGIC FAMILY

| {ns max)| (mW typ) | Versions |

8 |

35

50

70

90

600 l Now

| 600 Now

MilSpec |

Organization
9 AND/NAND
gates; programmable
output polarity.
48 AND terms;
programmable OR
array ; programma-

| ble output polarity .

48 patch words;
self-enable output
flag.

48 transition terms;

i 6-bit R/S FF state

| 600 | mia7e
| | ™)
]
600 aw arr. |

' ]

register; 8-bit R/S FF
output register; com-
plement array.

*Two models available for each device: Open collector or three-state.

8-Bit

SinELcs

a subsidiary of U.S. Philips Corporation

Signetics Corporation
PO. Box 9052
811 East Arques Avenue
Sunnyvale, California 94086
Telephone 408/739-7700




1. Circuit Board Testing Update/No. 1 in a series from Hewlett-Packard

THINGS TO CONSIDER BEFORE YOU MAKE A DECISION

Is automatic testing a panacea? With
today’s PC volume and complexity,
it's not so much a panacea asiit is a
necessity. But to implement a test
solution requires a thorough under-
standing of the available test systems
and your production environment.

When to test?

That’s as important as how. The cost
of fault identification increases dra-
matically with each production step.
Thus, you want to catch faults as early
in the production process as possible,
but it doesn’t necessarily follow that
extensive incoming parts inspection is
the answer. Your real goal is high
turn-on rates in final test. That de-
mands high-yield PC boards. And as
the diagram below shows, several
factors including good parts go into
high-yield PC boards.

| GoodPans >
s >
lwmm> Boards
| Proper Handing >

£€

Production

HP—When you depend on logic

A PC board assembly process will
produce anywhere from 20% to 80%
good boards. A typical number is
60%. Of the faulty boards, a fault spec-
trum might look like this:

[ Operational
Good Components
Boards Misioaded Parts
From
Assembly Fault

Process llsm“‘m i

With a good board yield of 60% and
no PC board testing, even a simple
product with five boards would over-
load final test. Nine out of ten units
would fail. This makes board level a
good place for thorough testing. For
this is the first opportunity to locate
faults across the entire fault spectrum.
But which tester is for you?

Choosing a circuit board tester.
There are no simple answers to select-
ing an automatic circuit test system.
But, from our experience, we know that
these are some of the factors involved:
Production yield, test yield, fault
spectrum, PC volume, board type,
and anticipated new products.

Will the system test for the spectrum
of faults that you will encounter?

Will it generate component level diag-
nostic information? Will it test present
and future board types and do it fast?
Is it easy to expand and adapt to
changing requirements?

What are the true costs? How much
time and effort is involved in pro-
gramming, debugging, fixturing and
training? And will you get prompt,
competent service if you need it? HP
can help you answer these key
questions.

Over two million boards worth of
experience.

HP’s new Automatic Circuit Test
Systems are the result of our extensive
in-house experience with automatic
circuit testing.

In fact, we were spending such large
sums on dedicated equipment and
manual test stations that back in 1970
we developed an automatic circuit
test system called Optest I. This system,
along with its more recent companion
Optest I, is still in operation today.
Optest | and Optest Il are now testing
over 100,000 printed circuit boards
annually. Our new circuit test system is,
in reality, a third-generation product,
which originated from over eight years’
experience in actual in-use operation.
Today, HP is using 46 of these new
automatic test systems within our own
plants.

The case for in-circuit plus
functional testing.

The marketplace has many potential
test solutions. You can choose from
simple shorts testers to completely
automated systems. From testers that
measure components in-circuit to func-
tional test systems that verify dynamic
performance of complete circuits.

HP’s new 3060A Board Test Systern
($74,000* for standard operational
system) is an advanced system that
combines the latest in-circuit technology
with functional testing. It includes a
comprehensive software package for
fast program development. It is a
proven package, which combines ease
of use with flexibility to handle tough
test problems. The addition of func-
tional testing to in-circuit testing may
provide a relatively small increase in
board yield. But that small increase can




ON AUTOMATIC TEST EQUIPMENT.

result in large improvements in product
vield, as shown below. For example,

in a ten PC board product, increasing
board yield by only 8% (from 90%

to 98%) will leverage product tum-

on rate from about 35% to 80%. That’s
a large payoff, and an excellent reason
to consider HP’s 3060A.

8 8

Product Tumn-On Rate

5 10 15 20
Product Complexity (# of Boards)

The standard 3060A has a full set of
analog and digital functional testing
tools for testing most analog, digital or
combined boards including at-speed
testing of microprocessor-based boards
using signature analysis techniques.

Some boards, such as large complex
logic boards, will benefit from the use
of HP’s DTS-70 Digital PC Board Test
System ($90,350* for standard
operational system). This simulator-
based tester tells you how effective
your test programs are and identifies
the portion of the circuit not completely
tested. This is important feed-back
permitting better program development.
A useful tool in R&D, the DTS-70
can model your designs and help you
produce better products. Your test
engineer will appreciate its ability to

DTS-70

L} -
il

Hannan

]

.

" -

model feed-back loops, find open
traces and identify intermittent faults.
dJust as important, the DTS-70’s
power and flexibility comes from its
controller, the HP 1000 Computer
System. Using a Real-Time Executive
operating system, you can simulta-
neously test PC boards and develop
new programs. As your testing needs
expand, two more test stations and
several programming terminals can be
added without the expense of addi-
tional computer power. The operating
system is compatible with data-base
management software to keep track of
your test data and help you better
manage your production. The DTS-70
will easily fit into your long range
computer network plans providing
distributed processing and communi-
cation to your data processing center.

The bottom line.
Can automated PC board test equipment
save you money? Again, there are no
simple answers. But it has saved us
money and chances are it will save
you money, too, if any of these condi-
tions exist in your plant: high PC
volume, complex boards, production
testing backlog, low tum-on rates of
complete systems, high in-process
inventory costs and high warranty
costs.

Your production operation is unique,
but we can help you characterize it
by comparing the cost of testing, or
not testing, at each level to amive at
your best test resource allocation.
Let us help you answer these key test
questions. Call your HP field engineer
today.
* Domestic US.A. price only.

HP Circuit Testers —
The Right Decision

HEWLETT @ PACKARD

P.0. Box 60001, Loveland, Colorado 80537

For assistance call: Washingion (301) 944-5400. Chicago (312)
255-9800, Atlanta (404) 955- 1500, Los Angeles (213) 877-1282.
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- Expanding the paramelers
ol press-fit technology

- \
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Three newl/0 connectorstyles
from ELFAB nowavailable on
our press-fithackpanels.

. Other new press-fit products
. from Elfab

.* A new LC. socket with oriented
. contact pins — replaces tra-
* ditional plastic body sockets
» .* and other pin-in-board tech-
; ni?ues — all of which require
. soldering.

A new bellows-type contact —
now with all the benefits of

Now you have additional flexi-
bility with press-fit backpanels.
You can include three popular
connector styles — zero inser-
tion force series, subminiature
“D” and a popular ribbon cable
header — and still utilize the
economy of press-fit.

With press-fit, your contacts =%
are removeable and replace- p

able on the board. press-fit.

No soldering is required. We opened the door to indus-
You can get up to eight planes try application of press-fit—and we’re mak-
or circuitry through the use of Multi-Pac®... ing it more usable all the time. Write or call
with no external wiring. for additional information.

CAELFAB

The Leader in Press-fit Technology
P. O. Box 34555 « Dallas, Texas 75234 « 214-233-3033
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Probing the news__

Analysis of technology and business developments

Tunnel diodes flying high

Reliability and simplicity of supposedly forgotten technology

make it ideal for satellite communications

by Harvey J. Hindin, Communications & Microwave Editor

Although the research money and
hoopla for microwave amplifiers
center around gallium-arsenide
field-effect transistors, most of the
wave amplifiers in communications
satellites use germanium tunnel
diodes, which were supposedly obso-
lete years ago. It appears that even
the new birds—in the 14-gigahertz
band—will be served by tunnel
diodes.

It’s all due to their simplicity, low
power drain, and linearity. These,
combined with a reliability so great
that none of the 102 diodes used in
Intelsat satellites has failed in 2
million device-hours of operation,
makes for an almost irresistible
combination. Contrary to popular
opinion, the tunnel-diode amplifier is
adequate both for the present 6-GHz
family of satellites (noise figure of 5
decibels) and for the forthcoming
14-GHz generation (6-dB noise fig-
ure), even though the noise figure of
FETs is 1 dB or so better.

This success is due to an under-
standing of the tunnel diode’s unique
failure mode and the establishment
of a screening technique that differs
markedly from the conventional
burn-in process. The work was done
by Akos G. Revesz, senior staff
scientist, and Paul L. Fleming,
device physics department manager,
at Comsat Laboratories in Clarks-
burg, Md.

Under stress. “Germanium tunnel
diodes are subject to an internal
mechanical stress that depends on
subtle variations in the fabrication
process, which may significantly
vary from one device to another,”
says Fleming. “This stress may start
a plastic deformation—known as
creep—in the germanium, which
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results in eventual deterioration of
the diode characteristics.”

Creep is intimately related to the
way the diode is made, the Comsat
researchers found (See “The ne-
glected tunnel diode™). In a typical
tunnel diode, the arsenic in the

arsenic-doped tin ball forms the
n-doped region on the surface of the
p-doped germanium chip. The tin
ball is attached to a wire mesh and
separated from the chip by two insu-
lating supports. The chip must be
etched so that the diameter of the

LID
/
- < FinAL
SEAL
{(WELD)
/ | INSULATOR
TIN-PLATED
NICKEL MESH —// / MESH SUPPORT
A / / ~~ ARSENIC-DDPED
" 7, / 71  TiNBALL
CERAMIC /

KOVAR PEDESTAL o

™ ETCHED GERMANIUM
CHIP

Construction. The typical germanium tunnel diode has a mechanically delicate germanium
chip, tin ball, and nickel mesh junction. Internal stresses in this region cause partial or total
amplifier failure, but a screening process culls out the susceptible diodes.




Probing the news

resulting pinnacle is only .about 2.5
micrometers for a 6-GHz device and
even less for higher-frequency
diodes.

It turns out that there are large
variations in the shape of the pinna-
cle and the position of the tin ball.
The soldering of the mesh electrode
to the tin ball also varies. Analysis of
the mechanical stresses showed that
" even minor deviations from the
mechanically ideal symmetrical
mesh cause substantial mechanical
stresses, since the junction area is
very small. Comsat concluded that
the diodes have an inherent built-in
stress with a magnitude that varies
in some unknown way.

Going bad. The diodes go bad by
showing an increase in valley cur-
rent. This is the current that flows in
the diode when the applied bias volt-
age increases to the point where the
negative resistance region is about to
end, returning the diode to the
normal forward diffusion current
mode. As the valley current in-
creases, the diode negative resistance
decreases. In extreme cases, .the
negative resistance region may dis-
appear altogether and the diode dies,

says Comsat’s Fleming.

It was found experimentally that
the valley current of a faulty tunnel
diode increases with applied heat.
“Apparently,” says Fleming, “me-
chanical defects are generated” by
the heat.

These defects are caused by plastic
deformation of material that is time-
dependent as well as thermally acti-
vated. In fact, there is an incubation
time above which the defect density
greatly increases.

Acorns. A theoretical study of this
phenomenon led the Comsat re-
searchers to conclude that a relative-
ly small change in mechanical stress
on the junction results in a change of
up to five orders of magnitude in the
creep incubation time. In the typi-
cally small junction of a microwave
tunnel diode at the 25°C operating
temperature of a satellite, the creep
incubation time shrinks from dec-
ades to a fraction of a year. This
occurs with only a small change in
force on the junction.

Problems increase with the operat-
ing frequency. Since the junction
area is smaller, a force that causes a
given stress at 6 GHz produces much
more stress at 14 GHz, reducing the
creep incubation time. Therefore the
demand for mechanical perfection of

process.

The neglected tunnel diode

Tunnel diodes—Leo Esaki's brainchild of the 1950s—never lived up to
expectations because semiconductor device technology quickly bypassed
them. Germanium-based and made by an alloying technique, they could not
compete with silicon planar technology, which is suitable for inexpensive
mass processing of devices. Silicon planar became the process of choice
after the development of successful surface passivation of silicon by silicon-
dioxide films. These films could also be used as a mask during the dopant
diffusion process. Though tunnel planar diodes have been made, electrical
noise problems have limited their use.

Since the production volume has been small, research and development
have been at a minimum and the device technology —except for reliability
considerations—has not changed much since the early days. Yet the
simplicity of the tunnel diode has made it useful. Requiring only a direct
current bias for operation as a negative-resistance amplifier, it consists of a
narrow junction between heavily doped p and n regions. Electrons can easily
penetrate the potential barrier across this junction by the so-called tunneling

When the forward bias on the diode is increased, the current increases,
and then decreases, with voltage. With still further increases in the forward
voltage, the normal diffusion current—as in the case of a standard p-n
diode—takes over and the current increases again.

The region of interest, where the current decreases with increasing
voltage, provides the negative resistance useful for amplifiction. Since the
tunnel diode is a single radio-frequency terminal device, a circulator is
required to separat