NOVEMEER 11, 1976

97232

The case for distributed-processor systems/ 105
Designing high-quality filters economically/ 111

EI FOUR DOLLARS A MCGRAW-HILL PUBLICATION .

vy
-
=
-
™
“r
-
?
«r

o
>

L

SPECIAL REPORT
THE OUTLOOK FOR PHOTOVOLTAIC ENERGY
{ e : @ ‘ ' \ ‘ o
2 1”?33) ¢ *vd
Ao
3 :\*
\ @ .‘..I_."

a .



The right DVM Decision means
>1 ppm resolutlon HP-IB, and math...

all for $3200;

automatically monitors front-panel control set-
tings and reports their status to the controller.
speeding and simplifying instrument program-
ming. Front-panel indicators give complete
instrument status at all times.

Removable reference and automatic calibration.
Calibrate your 3455A on the spot. Now your
DVM needn't go to the lab for dc and ohms
calibration. Simply keep an extra reference on
hand. Then. to calibrate. just pull one out...slip
another in...and with HP's Auto Cal you're
ready to go again in seconds.

And for both lab and systems:

Microvolt sensitivity and high accuracy. Read
directly from thermocouples and other low-level
sources ...with >140 dB CMR. On dc you have
1 wV sensitivity, 10 uV on ac. and HP's Auto
Cul provides dc accuracy of £0.005% of read-

Introducing HP's 3455A DVM —a microproces-
sor controlled DVM with high resolution and
computational capability for the lab plus high
speed and good noise rejection for systems use
..complete with true r.m.s. ac to IMHz, dc and
ohms for $3,200*. HP’s new high-speed micro-
processor gives the lab user:

5% or 6': digit resolution. Choose from the
normal 5% digit mode or the High Resolution
6%, digit mode for >1 part per million resolu-
tion...ideal for trimming, matching and balancing
in the Standards lab. Wide bandwidth ac readings
are always displayed with 5% digit resolution.

Math capability. Enter constants into memory
and you can offset readings, take ratios or scale
a measurement to give direct readout in engi-
neering units. Or, display percent error from a
standard value in memory to speed calibration

and inspection tasks.

But the microprocessor is also con-
trol oriented to give the systems user:

Fast reading. Read at rates up to
24/sec on dc ranges, up to 12/sec in
the fast ac mode and up to 12/sec on
ohms ranges. You get this high dc
speed with >60 db normal mode
noise rejection at line related fre-
quencies.

Easy programming. Program by push-
ing front-panel buttons. That's right,
program-code knowledge is not re-
quired. In the Binary Program Mode,
the HP-IB (HP’s implementation of
1IEEE’s 488-75) compatible 3455A
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ing + 1 digit) for Y0 days by automat-
ically measuring reference constants
and digitally correcting readings. A
test function signals out of tolerance
constants and identifies the constant
for rapid repair.

Plus convenient features and options
Choose either 2-wire k () or 4-wire
k () measurements. Switch select 50
or 60Hz operation...front or rear
panel inputs. And for $200 less
($3.000) you can substitute an average
ac converter for the r.m.s. converter.
Once you see the 3455A. you'll know
i’s the right system or lab DVM de-
cision. Ask your local HP field en-
gineer for all the details.

* Domestic U.S. A, price only HP DVM’ -y
the right decision
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Sharpen your competitive edge.

Use an HP computing calculator for
design, analysis, control, and test.

In the highly competitive,
high-technology electronics
business, everthing counts:
keeping costs in line, explor-
ing promising design alterna-
tives, shortening lead times,
product and prototype testing,
increasing productivity. That’s
where HP computing calcu-
lators, software, peripherals,
and interfacing capabilities
come in. They can help you
get and maintain a competi-
tive edge.

Three computing calcula-
tors and plenty of peri-
pherals: it's your choice.
Three different models—the
low-cost HP 9815, the power-
ful HP 9825 and the all-pur-
pose HP 9830 —offer a range
of computing power.

HP peripherals include
paper tape punch and readers,
printers, storage devices, a
digitizer, a CRT, and an X-Y
plotter. You choose the
modeland I/ O options to con-
figure a system just right for
you.

Software, specialized and
generalized, helps you
look at more alternatives.
HP engineers developed soft-
ware to optimize designs and
analyze engineering problems
quickly. There's a State Vari-
able package for control sys-
temn analysis. There’s CNAP
for circuit design and analysis,
BAMP for microwave design
and analysis, and Digital Sim-
ulation for state and timing
analysis.

You can add other pro-
grams, too—commonly
needed math routines and sta-
tistical programs to name but
two. Programs are also avail-
able for accounting applica-
tions, report generation, and
financial analysis.

HEWLETT“ PACKARD

Sales and service from 172 offices in 65 countries.
PO Box 301, Loveland Coiorado 80537
For assistance call Washington (301) 948-6370, Chicago (312) 677-0400
Alianta (404) 4344000, Los Angeles (213) 877-1282, Toronio (416} 678-9430

Automate your instru-
ments. We make the con-
nection friendly. From sim-
ple data logging to complex
integration, our programming
commands and interface cards
make instrument interfacing
easy. Whether your instru-
ments require gCD, bit-par-
allel, RS-232-C, or HP-IB
(HP’s implementation of IEEE
Standard 488-1975), you
plug the correct interface into
the calculator and connect the
cable to your instrument. It’s
the friendly connection.

HP computing calcula-
tors: from initial design to
final test. Whether you're in
research, desi?n, production,
or test—or all four—we can
provide the computing power
and programs to help you in-
crease productivity and sharp-
en your competitive edge.
Our new brochure for elec-
tronic engineers will show you
how. Get a copy from your HP
representative, or circle our
reader service number in this
magazine.

40895

For literature circle 3
For information on OEM applications circle 2
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DESIGNER'S CASEBQOK: Digital lock is virtually crackproof, 100
PROM provides linear or logarithmic display, 101

COMPUTERS: Satellite processors lighten the burden in systems, 105
CIRCUIT DESIGN: How to build high-quality filters cheaply, 111
ENGINEER'S NOTEBOOK: Cotor-TV set calibrates oscillators, 114
Direct-reading ohmmeter needs no calibration, 115

HP-26 calculator serves as clock, 116

New Products

IN THE SPOTLIGHT: First-in first-out unit is fast, dense, 127
Miniature relay handles 15 amperes, 129

COMPONENTS: Solid-state relays are priced low, 133
SEMICONDUCTORS: IC converter resolves 10 bits, 142
PACKAGING & PRODUCTION: IC socket takes chip carriers, 152
MICROPROCESSORS: Prototype system offered, 163
SUBASSEMBLIES: Hybrid pair resolves 14 bits, 173

MATERIALS: 182

Departments

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

Editorial, 12

People, 14

Meetings, 19

Electronics newsletter, 25
Washington newsletter, 49
International newsletter, 55
Engineer’s newsletter, 118
New literature, 188
Services

Employment opportunities, 193
Reprints available, 199
Reader service card, 201

Electronics/November 11, 1976

Vol. 49, No. 23 * November 11, 1978

Highlights

Cover: Solar-energy technology grows, 86
Photovoltaic power systems already answer
some specialized needs, and companies
worldwide are trying to boost solar-cell
capabilities to rival those of conventional
power sources. Part 1 of this special report
examines the work on lower-cost, more effi-
cient solar cells, while Part 2 reports on
efforts to develop volume production of the
cells.

Cover construction by Ann Dalton uses a
solar-cell array supplied by Exxon subsid-
iary Solar Power Corp.

European markets recover slowly, 73

As electronics firms on the Continent
prepare for the end-of-the-month Electron-
ica show, they look back on a year that
hasn't shown the expected full recovery
from the 1975 slump.

Sharing the work lightens the load, 105

Adding satellite processors turns a comput-
er-controlled system into a distributed
control system that runs faster than a
computer-only setup. Another plus is sim-
pler software.

Low-cost filters can perform well, 111

By designing active-filter circuits for mini-
mum sensitivity to component values, it's
possible to use loose-tolerance resistors
and capacitors and still achieve high
performance.

And in the next issue...

A family of one-chip microcomputers
unveiled . .. tips on memory-system de-
sign . . . digital trouble-shooting through cur-
rent tracing.
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Publisher’s letter

“Dnstnbuted system architecture

goes all the way back to the
Illiac 4 concept of about 10 years
ago,” according to David Fisher, co-
author of the article on page 105.
*However this concept didn't really
take hold until minicomputer prices
dropped in the early 1970s. Now,
low-cost microprocessors have
changed the whole dimension of the
problem.”

Fisher, an associate professor at
Michigan State University’s Depart-
ment of Electrical Engineering and
System Science, first became in-
volved with distributed systems
through work with environmental
monitoring. Since then, he has
consulted on many large-scale dis-
tributed systems including ones to
monitor and control water pollution
and to manage farming pests for his
university and the state of Michigan.
In his eighth year at Msu, Fisher has
written a number of technical arti-
cles, including one in Electronics on
calculator-based systems.

ne of Fisher’s most successful

systems is a monitoring and
control setup for agricultural pest
management on a statewide basis.
Weather information was *stripped”
off 27 stations in an existing coun-
try-wide aviation weather network
and stored in a minicomputer, which
calculated temperature, dew point,
and visibility, before passing on the
data to a large central computer.
Data loggers in the field collected
other variables, such as soil tempera-
tures, which were also fed into the
computer. The central computer,
working with a built-in management
model, could then tell when to
collect biological samples, spray
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insecticides, or plant crops. This
system is now being applied to farm-
ing-crop management in Michigan.

Gary Krause, Fisher’s co-author,
is an engineer specializing in design-
ing microprocessors for Motorola’s
Communications division in Chica-
go. Earlier, though, he did his thesis
on Fisher's water-pollution project.
Discussions of this thesis triggered
the idea for their article.

olar energy is an up and coming

discipline, although there seem to
be a number of obstacles that cast
shadows over the quick harnessing of
the sun’s outpouring of energy. In
this issue, you'll find a detailed
report on the status of research and
development into one of the most
potentially useful of solar-energy
collectors, the photovoltaic cell.

On page 86, the first part of the
report homes in on the efforts being
made to raise the efficiency and
lower the cost of these solar cells,
which can convert the sun’s rays
directly into electricity. It was writ-
ten by Joel duBow, assistant pro-
fessor of electrical engineering at
Colorado State University, Fort Col-
lins, Colo., where he is in charge of
the school’s solar-cell projects. Be-
fore moving to Colorado, inciden-
tally, he was components editor on
the New York staff of Electronics.
The second part, by our Boston
bureau manager, Larry Curran,
starts on page 91 and examines the
problems of turning out solar cells in
large volume.
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From DC to 1 megahertz, the Model 7500 direct
coupled amplifier puts up to 75 watts and 125
VRMS at your fingertips. This all solid state

unit offers typical frequency response of + .05db
and harmonic distortion of .05%. Output circuit
is both current and voltage protected. Voltage
gain is 0 to X100, fixed or variable. Both AC

and DC input coupling are provided. Ideal for
drecision meter calibration and transducer driving.
Price $1500.00. Stick with the WAVEMAKERS.™
Write for complete details, phone (617) 580-1660
or any listed office.

WL noHN-HITE

CORPORATION

Avon Industrial Park, Avon, Mass. 02322 ¢ (617) 580-1660
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Benwould have
liked you.

Ben thought that there had to
be more to lightning than just
firein the sky. So heignored
what people told him and did
a little rainy-day research

on his own.

Determined curiosity—
like Ben’s—has guided your
imaginative progress.in the
microelectronics field. At
Kodak, we have combined
extensive research with a
deep understanding of your
industry, so that our skilled
representatives can help
improve your product or
production techniques.

We try to make your job

Circle 6 on reacer service card

a little easier, a little more
efficient.

For more information
about our products for
microelectronics, write
Eastman Kodak Company,
Dept. 412L (48-F),
Rochester, N.Y. 14650.

RESULTS
COUNT

Readers’ comments

Force funds aren’t transferable

To the Editor: | am writing in hopes
of correcting a misunderstanding
that is implicit in your editorial,
“Computer security: a case of priori-
ties” [Sept. 30, p. 10].

I do see the obvious implication of
the juxtaposed facts, but, as usual,
the matter is more complex than is
stated. Each year, Congress funds the
Department of Defense within an
overall ceiling, but bob is not free to
use these funds as it wishes.

The money is directed into various
categories, called major force pro-
grams, and may not be transferred
between the programs. One such
category contains tactical jet fight-
ers, such as the F-15. Security
research falls into a separate pro-
gram.

The Congress and the people they
represent have an enormously diffi-
cult job in sorting out a balanced
military program from increasingly
scarce resources; therefore, it is easy
to find any number of apparent
incongruences within any given
program.

Please consider that we, both the
military and the Congress, are
simply trying our best to cover the
needs with available wherewithal.
After all, the number of F-15s is also
drastically reduced from the number
recquired for the envisioned
threat.

Robert J. Kunkle
Capt. USAF
Bedford, Mass.

Surveys no help to engineers

To the Editor: The Oct. 14 issue of
Electronics reported that the Engi-
neering Manpower Commission had
overwhelmingly decided not to modi-
fy its policies of issuing its inaccu-
rate supply and demand forecasts
p. 36].

These “‘forecasts,” which are dis-
tributed to high school and college
guidance personnel, are used to
seduce gullible students into the
engincering profession. Thus, EMC
serves its academic and corporate
masters, rather than the working
engineer.

(X3

Irwin Feerst
Massapequa Park. N.Y.
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SORENSEN

IS THE SOURCE.

FOR MODULAR SWITCHING
POWER SUPPLIES.

Check our standard features:

¢ 10 models, 1.8V to 56V with power levels ranging up to 225
watts.

® 115/220 Vac input by external barrier strip change.

® 50/60-Hz operation with no derating.

¢ Logic shutdown for system applications.

e Extra long hold-up time.

¢ Low ripple and noise through use of double-stage filtering.

* Wide-range output voltage adjustment.

e Built-in adjustable overvoltage protection.

e Superior line and load regulation.

¢ |nternal adjustable current limiting.

e UL componentrecognition.

e High power-to-weight ratio.

e 20-kHz switching.

® Rack adaptors available.

e Immediate delivery.

e Made in U.S.A. of quality components.

* Five-year warranty, backed by worldwide service
organization.

Check our specifications:

AC Input Power: 98 Vac-132 Vac, 187 Vac-250 Vac.
Frequency: 47-63 Hz single phase. 360-440 Hz (double
rms Ripple spec.) No derating. Voltage selectable by a
single link on the front panel.

Voltage Regulations: Line: 0.03% over full AC input range. Load:

0.03% for zero to full lead.
Voltage Ripple: Typical 2m V rms, 20mV pk-pk (20Hz to 20 MHz).
Max. 5mV rms, 50mV pk-pk (20Hz to 20MHz).
Temperature Coefficient: 0.01% max. per °C.
Stability: 0.05% max. for 24 hours after warm-up.
Transient Response Time: Output voltage returns to within 1%
in less than 1.2 ms following a step-load change from
either 50% to 100% or 100% to 50% of full load.
Overshoot: No overshoot at turn-on, turn-off or power failure
Hold-Up Time: Full regulated voltage holds up for 40ms after
removal of power at full load, and nominal input and output
voltages (80ms for half load).
Overvoltage Protection: Built-in adjustable overvoltage pro-
tection standard on all models.
Efficiency: Up to 78%.
Remote Sensing: Voltage drops can be compensated for up to
the max. specified terminal voltage.
Paralleling: May be directly paralleled without derating
Soft-Start: In-rush current s limited by soft start circuit.

Nominal |Output Volt-
ModelNo. | Voltage | age Adjust- Output Current Price
ment Range
min. max. }040°C@50°C@60°C@71°C|
SSD2-30 2 18 30| 300 270 225 150 |%$295
SSD5-30 5 4.7 65) 300 270 225 150 | 295
SSDg-20 9 6.5 951 200 180 150 100 | 295
SSD12-15 12 95 13.0) 150 135 112 75| 295
SSD15-12 15 13.0 170|120 108 3.0 6.0 | 295
SSD18-10.5 18 160 210|105 9.4 78 52 | 295
SSD24-8.5 24 200 26.0 8.5 76 6.3 42 | 295
SSD28-7 28 250 33.0 7.0 6.3 52 351 295
SSD36-5 36 320 43.0 5.0 45 3.7 25 | 295
SSD48-4 48 420 56.0 4.0 36 3.0 20 | 295

For OEM discounts call:

Sorensen, (603) 668-4500.

676 Island Pond Road,
Manchester, NH 03103.
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Get the
scope you
need-Nowl

Our “Instrument Professionals”
will tell you which scope will

do the job best, at the lowest
cost, make immediate delivery
and guarantee performance.

Write or call for data on our other
specialties: Instrument Leasing ¢

Computer Peripherals * Equipment

Sales « Instrument Service.
Circle 8 on reader service card

Conienta|
Rentals

Div. Continental Leasing Co., Inc.
175 Middlesex Tumpike, Bedford,
MA, 01730 (617) 275-0850

Metuchen, NJ (201) 549-8500;
Gaithersburg, MD (301) 948-4310; TX
(214) 357-1779; Elk Grove, IL (312)
439-4700; Costa Mesa, CA (714)
540-6566; Santa Clara, CA (408)
735-8300; Los Angeles, CA (213) 477-7521

News update

B The first major telecommunica-
tions product from National Semi-
conductor Corp. is winning a good
reception. The device is an active-
filter receiver system for a push-
button telephone [Electronics, Oct.
30, 1975, p. 26]. So far, says Mike
Hamper, telecommunications mar-
keting manager, National has re-
ceived 5,000 orders. Encouraged by
its success, National plans to offer
several other telecommunications
products. This month, the Santa
Clara, Calif., firm will start selling
sample quantities of a dial-pulse
generator for less than $20 each.

The unit will enable phone manu-
facturers to offer pushbutton dialing
on a dial-pulse line. Then, by Dec. 1,
National will introduce an under-
$10 tone-generator chip that puts
out a signal when a phone is dialed.

The earliest product, the receiver
system for the push-button phone,
consists of two printed-circuit boards
containing thick-film hybrid inte-
grated circuits for eight-tone filters,
a band-splitting filter, a dial-tone
rejection filter, decode circuitry, and
digital outputs.

@ When Tektronix Inc. told the
world about its 4051 graphic com-
puting system [Electronics, Oct. 30,
1975, p. 120], a 65-pound model
that could be programed easily in
Basic, industry sages said that Tek
was headed for a market battle with
1BM’s 5100, a portable computer that
was unveiled about six weeks before
the 4051. But, says Tektronix, the
opposite has been the case. 1BM’s
endorsement of a personal computer
easily programable in Basic has
actually benefited Tek’s 4051. In
fact, say officials at the Beaverton,
Ore., headquarters of Tektronix,
they have had to revise sales fore-
casts for the 4051 three times in the
past 10 months because sales
increased so sharply.

The heart of the Tektronix termi-
nal is an M-6800 n-channel micro-
processor from Motorola’s Semicon-
ductor division, and up to 32-k bytes
of random-access memory can be
accessed by the central processing
unit (though 8-k bytes is standard).(]

Whenyou
- wantasmall
package
~ delivered
~ fast,it’sin

Delta’'s DASH guarantees
delivery on the flight or routing
vou specify between all Delta
cities and most cities served by
other airlines through interline
agreements. Packages accepted
up to 50 Ibs. with length plus
width plus height not to exceed 90"
| Call Delta for an expedited
pick-up. or bring your package to
Delta’s passenger counter at
| least 30 minutes before scheduled
departure time (or to the air
cargo terminal at the airport 60
minutes before scheduled depar-
ture time). The package can be
picked up at the DASH Claim
Areanext to the airport baggage
claim area 30 minutes after
flight arrival at destination. Or
|  wedeliver it at an additional
charge. ADELTA

Rate examples (Tax included)

Atlanta-Washington . $21.00
Boston-Miami . . . ... ... 26.25
Los Angeles-New Orleans. . 31.50
Dallas/Ft.Worth-
Los Angeles . . . . 26.25
| San Francisco-Atlanta. 31.50
Philadelphia-Houston . . . . 26.25
| New York-Tampa . . .. 26.25
Chicago-Orlando .. ... ... 26.25
Detroit-Memphis co.. 21,00
For full details. call Delta
reservations.
|
] ick-up and
For expe(: l(te;.enx(tlrg‘charge ,ca

dleil%i\;lg-réty2g»1092 toll f refea:;\y -n
+ in the Delta sySteiry y
e agton, D.C-call 466 313

 Deltais ready
- whenyou are.
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Want 4-week
turnaround on

16K ROMs?

1) Our SY231€B’s are pinned to replace two
hard-tc-get 2708 EPROMs.

2) Our SY4600's and SY2316A’s are pin-for-pin

with existing standard parts, only better.

Read cn.

shift registers, RAMs. They don't require a
negative power supply; a +5V supply is all
you need.
And our new 16K ROMs are totally TTL
compatible, too. Boggling.
Metal mask programming is our secret . .
2 But don’t worry about how we get such
fast turnaround. Let us do it for you.
Give a call to your local Synertek rep. Or
call Bob Cushman at the factory.
408) 984-8900. TWX 910-338-0135.

Where you've had to have patience, we come
bearing parts.

The 2708 EPROMs you need can be easily
and inexpensively replaced by our 16K
SY2316B. Its extra address replaces the

+ 12 Volt supply! And its 450ns access time
makes it ideal for the fast new micros like our
SY6500 family.

If you're looking for the 16K 2316A, spec’d at
850ns, you might consider our ion-implanted
SY2316A, which will go at 550ns. It can
help you improve your system's speed.
And Totally TTL Compatible!

For the past year we've been giving you
MOS parts that can help cut system
costs because they are totally TTL
compatible: uP's, static and dynamic

Synertek.
\ Solutions.
Not problems.

*We can give 2 week turnaround on a hmited number of codes
each month Give us a call
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You knew we had a full, off-the- Well now you know something
shelf family. (And nobody else did.) new: the tuture!

You knew it was fully static, $11.40, now. Under $8.00 in 1977.
low power, as fast as 200 nano- Under $6.00 in’78. Under $4.00 in
seconds and operated on just 5 79. (100-piece price, commercial
volts of power. You even knew grade, H00 nanoseconds.)

there were two organizations: So when your boss says “What

1K x4 (AmY130 family) and 4K x1 price technology?” you say,
(AmY140 family).

$ LOOI(:
12 +
~
R
10 + \\\_
4 g
8 *\\
61 g
4 1\;“.
—
2T
0 t + } t ~ 4
Now 1977 1978 1979 1980
100-piece price, commercial grade.

And if he says“What technology price?” you say,

Look again:
ORGANIZATION 1K x4 (Am9130 Family) and
4K x 1 (Am9140 Family)
POWER SUPPLY Single + 5 volt
ACCESS TIMES (MAX) 200/250/300/400/500 nsec.

POWER DISSIPATION (MAX) 578 mW

POWER DISSIPATION (MAX)
Low Power Version 367 mW
INPUT & OUTPUT LEVELS Fully TTL Compatible (400 mV
—Noise immunity)
TEMPERATURE RANGE

Commercial 0°Cto 70°C
TEMPERATURE RANGE

Military 55°Cto +125°C
100% MIL-STD-883

PROCESSING YES

Advanced Micro Devices’ 4K static RAM’s:
no memories ever had a future like this.

Advanced MOS/LSI
n

901 Thompson Place, Sunnyvale, California 94086 Telephone (408) 732-2400

Distributed nationally by Hamilton/Avnet, Cramer and Schweber Electronics
and regionally by Arrow, Bell and Century Electronics.
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Editorial

Solar energy: the pace quickens

It is heartening to see that the pace of solar-
cell research is picking up. After all,
photovoltaic cells offer the prospect of direct
conversion of the sun’s radiation into
electricity.

The Energy Research and Development
Administration has given a sizeable boost
to the funds allocated to solar cells, although
other energy programs still receive the lion’s
share of its R&D dollars. But even with a
higher level of funding, which is necessary
for the rapid development of solar-cell
technology, ERDA must exercise caution in
how it allocates its funds.

One of Erda’s goals, certainly, should be
to stimulate competition in an infant industry
so that the price of photovoltaic energy can
be cut by a factor of as much as 50 to make
it competitive with fossil fuels. However, it
must find ways to utilize the experience,
knowledge, and expertise of the small group
of companies that early on invested their
risk capital in solar energy. This is just as
important now as it ever was, even though
they are finally being joined by bigger firms.

The agency’s chief tool is its procurement
power —it can buy both finished cells and
R&D studies. ERDA is purchasing photovoltaic
cells for terrestial applications from the
pioneering solar-cell makers, the companies
that years ago identified this small but
profitable commercial market. They refined
their materials-processing technology, built
production lines, and were selling photovoltaic
arrays in the open market even before ERDA
was established. And they were logically
the first suppliers that ERDA tapped, when
it made two purchases of 176 kilowatts
worth of solar cells for testing and eventual
use at several Government installations,
because they were among the handful of
companies that could deliver them.

12

Now the agency is implementing an
ambitious program that calls for technology
advancements in tasks ranging from more
automated manufacturing processes for
silicon and other materials to more efficient
ways to slice the ingots that are now produced.
Some of the study contracts for assessments
of manufacturing processes went to major
semiconductor manufacturers, including
Motorola, RCA, and Texas Instruments.

The entry of such companies is certainly
welcome because of their long experience
in processing silicon and other materials
used for photovoltaic cells, such as gallium
arsenide. They should be able to contribute
to ERDA’s long-term goals of making solar
cells less expensive and expanding the industry.

Yet, ERDA should realize that there is
the feeling among some of the pioneers that
their own considerable technology is being
overlooked. They feel they can do more
than just produce cells; they can point the
way to more efficient production themselves.
One official at a solar-cell company puts it
this way: “The solar-energy companies have
a lot of technology that should be used more
fully. We were disappointed that a solar-energy
company didn’t get some of that money to
assess manufacturing processes.” Another
says flatly that “it’s rankling to see people
paid Government money to write reports
about things we already know.” No wonder
some of them are worried that ERDA is
funding the latecomers, who could nudge
the early birds aside after getting up to
speed with ERDA money and very little risk
of their own.

It’s clear, then, that ERDA should have
yet another goal. It should do everything
possible to take advantage of the technology
that has already been developed and of the
expertise that has already been gained.
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e lym/w
NPN — HIGH GAIN — % AMPERE
Py Veeo heg @5V, 200 mA
GE TYPE Tc=25C i (V) COMMENTS
Max. (W)  Min. MIN. MAX.
D40C1 6.25 30 10,000 60,000 ® Very High Gain- 60k typical; |
High input impedance — 50k
D40C2 6.25 30 40,000 ohm typ; 1.2 watts Py @ 26°C
D40C3 6.25 30 90,000 ambient
D40C4a 6.25 40 10,000 60,000 * Applications:  IC Interface |8
D40C5 6.25 40 40 000 audio output, touch switch, I
oscillator, buffer, high power
D40C7 6.25 50 10,000 60,000 transistor driver, relay replace-
D40Cs8 6.25 50 40,000 ment, -
COMPLEMENTARY — 2 AMPERES
GE TYPE Pr . Veeo hee @5V, 200 mA
-— — c=25 C Min. (V) — COMMENTS
NPN PNP Max. (W) : MIN.
D40K1 10 30 10,000 Typical Applications:
® |C Interface
D41K1 10 30 10,000 e Driver
e Requlator
D40K?2 - 10 50 10,000 e TouchiSaitch
D41K2 10 50 10,000 ¢ Lamp Driver
® Audio Output
D41K3 10 -30 10,000 ® Relay Substitute
® Servo-Amplifier
D41K4 10 —-50 10,000 ® TO0-202 Package
COMPLEMENTARY — 10 AMPERES
P
GE TYPE 1 hpg @5V, 5 Amps
| — Tc=25°¢c VcEo , - — COMMENTS
NPN PNP Max. (W) Min. (V} MIN.
D44E1 - 50 40 1000 Typical Applications:
® |C Interface
= D45E1 50 -40 1000 ® Relay and Solenoid Driver
® Regulator
D44E2 - 50 60 1000 ® |nverter Power Supply Switcn
- D45E2 50 —60 1000 ¢ Audio Qutput
e Relay Substitute
D44E3 - 50 80 1000 e Oscillator
e Servo-Amplifier
- D45E3 50 -80 1000 e TO-220AB Paclage

We'd like to show you our DARLINGTON POWER TRANSISTORS; for free sample, identify GE type
and write on company letterhead to: General Electric Company, Semiconductor Products Dept.,
Electronics Park, 7-49, Syracuse, New York 13201.

GENERAL &3 ELECTRIC
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CID'P"
Isolators

OPTRON
OPTICALLY COUPLED
ISOLATORS

NEW HIGH ISOLATION VOLTAGE
“DIP”" SERIES OFFERS
HIGH TRANSFER RATIO

Now, OPTRON provides a 5 kV isola-
tion voltage capability for its standard
six pin plastic dual-in-line isolators. A
new, unique internal design allows
high voltage isolation while still main-
taining a high current transfer ratio.
The 5kVDCor 3750 rms AC feature is
available for all devices in OPTRON's
popular OPI 2100 and OPI 3100
series.

OPTRON's extended “DIP" se-
ries includes JEDEC types 4N25
through 4N38A, features complete in-
terchangeability with popular industry
types and provides an inexpensive
coupler for every application. Devices
are available with isolation voltages of
1500, 2500 or 5000 volts with min-
imum current transfer ratios rang-
ing from 2.0 to 500%.

OPTRON's “DIP” and
a full line of other isolator
packages with isolation
voltages to 50 kV provide
the versatility required for
maximum electrical and me-
chanical design flexibility.

1.5 kV isolation with
60% current transfer ratio.
Phototransistor base lead
OPE102 jygjlable. Hermetic TO-5

package.

OPI 110

10 kV isolation and 40% current trans-
fer ratio. 4 usec switching time in low
cost miniature plastic package.

Detailed technical information on
“DIP” and otherisolators as well as all
OPTRON optoelectronic products . . .
chips, discrete components, assem-
blies, and PC board arrays ... is
available from your nearest OPTRON
sales representative or the factory
direct.

OPTRON, INC.

1201 Tappan Circle
Carrollton, Texas 75066.us A
TWX-910-860-5958

® 214/242-6571
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Norden’s Ergott confers
military rank on PDP-11

“Do we need another company in the
computer business?” asks Harold L.
Ergott, the vice president for com-
puter products at United Technolo-
gies Corp.’s Norden division in
Norwalk, Conn. Not unexpectedly,
his answer is yes, “because no one
except us offers the military data-
processing systems with software
that’s available in the commercial
market. And we’ll have a full set of
militarized peripherals to go along
with it too.” Ergott is directing
Norden’s thrust into the military
computer market.

The 45-year-old former manager
of avionics and command control
programs at IBM Corp.’s Federal
Systems division, like an expectant
father, is awaiting the birth later this
month of his first product—a mili-
tarized, medium-performance ver-
sion of Digital Equipment Corp.’s
PDP-11 minicomputer.

This product is coming nine
months after DEC licensed Norden to
militarize, manufacture, and market
its PDP-11 family. “By and large,
computer companies have been serv-
ing the Federal Government’s needs
with boxes—that is, processor and
memory systems,” asserts Ergott.

Software costs. It’s expensive for
the military to develop and maintain
the software, he points out, and he
hopes to see Norden make its mark
largely by eliminating that expense.
“In time, we’ll be offering all of the
performance features and software
that’s available with the PDP-11
family,” he says. That will be for the
full PDP-11 range—even down to a
militarized version of the LSI-11
single-board microcomputer.

The payoff for Norden could be
handsome indeed. The Army and
Navy have agreed to base their new
family of software-compatible mili-
tary computers for the 1980s with
PDP-11 architecture [Electronics,
Oct. 14, p. 77].

Three PDP-11 systems are under
development now, and Norden, here-
tofore a builder of special-purpose
computers for its traditional radar

Computer plus. The military will get more
than just boxes from Harold Ergott.

and display-systems businesses, will
start a fourth after the first model
completes qualification tests around
mid-1977. The company is relying
on a one-for-one translation from
commercial to military design. Com-
ponents and interconnections are
being changed to meet military spec-
ifications, says Ergott. But basic
features won’t be.

Identical. “We’ll have more than
compatibility with the commercial
machines,” says Ergott. “We’ll have
identicality.” The Norden machines
will not just be able to run on the
PDP-11 software. Rather, “we’ll be
bit-for-bit, and function-for-function
identical,” he says.

And he continues, “It’s gratifying
to see people in the military so high
on the PDP-11 software. The fantas-
tic software base of the PDP-11 will
indeed be a tremendous asset.”

Field service, says Presta,
needs decision-making

“The main difference between a
laboratory and a field-service instru-
ment is that the laboratory variety
makes measurements, while field-
service units must make decisions.”
The speaker is Eugene A. Presta,
president of year-old Presta Digital
Corp., North Bellmore, N.Y. He
formed his company to develop
instruments specifically suited to
field service.

Several weeks ago, he introduced
his first product—a logic probe that
can also measure time intervals
[Electronics, Sept. 30, p. 108]. Such
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REST IN PEACE

The brittle bodied, grease shrouded
warrior is forever gone — replaced by
resilient, efficient Cho-Therm 1661.

This new grease-free, thin and
flexible thermal interface material
proved too easy to apply and carried
BTU’s too well.

Hail & Farewell BeO.

Copies of the eulogy (our 1661 specs)
are available on request!

CHOMERICSK

77 Dragon Court
Woburn. Ma. 01801
(617) 935-4850

Circle 16 on reader service card
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a probe is probably the simplest type
of decision-making instrument—the
one or zero is equivalent to a yes or
no. But Presta has his eye on other
decision makers as well.

Very few. According to Presta’s
definition, only a very few true field-
service instruments exist today.
Lacking them, most companies wind
up swapping boards instead of
replacing bad components. The cost
of this practice, he points out, is
enormous. He estimates that the
typical float of digital logic boards
between customers and the repair
shop is about 20% of a manufac-
turer’s production. And at an aver-
age price of $500 per loaded, tested
board, that float requires a lot of
money to be tied up because of inef-
ficient test instrumentation.

Having been a designer of elec-
tronic control systems for 15 years,
the Brooklyn-born, 40-year-old Pres-
ta is well qualified to know the needs
of field-service organizations. For
about two years before founding his
company, he worked for the Elec-
tronics division of Kurz-Kasch Inc.,
Dayton, whose main product was -
logic probes, one of the few instru-
ments that meets his definition of a
true field-service instrument.

In aiming exclusively at the field-
service application, Presta believes
he avoids head-on competition with
the giants of electronic instrumenta-
tion. He hopes to sell mainly to
training departments and service
departments, rather than to engi-
neering groups. His main business
and selling strategy is to “attack the
float.”” He points out, “No one wants
to swap a $1,500 board for the sake
of a 20-cent chip.”

Wait and see. As for the future, he
is waiting for customer feedback on
his first product before making his
next move.

Meantime, he has not only built
his probe with lots of optional plugs-
ins—for the timer function and for
different time bases, as well as for
the different logic families field-
service technicians may have to deal
with—but expects to develop new
plug-ins as well. “Tektronix,” he
observes with a smile, “*had a good
idea there.”
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for consistent
quality,
count on

ideobrrite

LCDs by LXD

reliability

For unequaled versatility, durability
and readability you can rely on LXD.
The most experienced engineeting
and manufacturing staff in the busi-
ness, plus rigid quality control stand-
ards, insures bright responsive read-
outs for the entire 50,000 hours of
always-on life built into every LXD dis-

play.
LXD for your LCDs.

S
b /4 B
Liquid Xtal Displays:

UBSIDIARY OF DICKEY-john CORPORATION

24500 HIGHPOINT ROAD® CLEVELAND,CHIO 44122
TELEPHONE: 216/831-8100
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educed\ o'y always had unique features and
3 better specs than our competition...

oL

Save your skilled engineers for more important work
with mi Model 2370 Spectrum Analyzer. Simplify com-
plicated measurements such as response, level, gain,
signal purity, modulation and many more. Forget every-
thing you have heard about spectrum analyzers. mi
Model 2370 is unique. It employs advanced technology
to make it as easy to operate as a multimeter. The facts
speak for themselves.

® Flicker-free high brightness TV display (No more stor-
age tubes to replace)

@ Electronic graticule can pin point position of wave-
form display for rapid analysis and measurement.

® Choice of vertical scales: linear, 10dB/div for 100dB
display, and 1dB/div for 0.1dB resolving power.

@ Counter automatically displays center frequency, iden-
tifies the frequency corresponding to the manually

5
mi

Circle 18 on reader service card

now, in addition, OUR price is LOWER!

adjusted ‘bright line cursor’, or the difference fre-
quency between the two. All to an accuracy of 2Hz.

@ Integral synchronous signal source for measuring net-
works, filters, amplifiers, etc.

@ For comparative measurements, memory storage can
retain one display indefinitely, for simultaneous dis-
play with waveform from items under test.

® Automatic adjustment of amplifier gain to optimize
noise performance .

® Automatic selection of optimum sweep speed.
® With the 5Hz filter, signals 100Hz from a response at
0dB can be measured to better than —70dB.

Such speed and accuracy must be seen to be believed,
call us for an enlightening demonstration.

MARCONI

INSTRUMENTS

100 STONEHURST COURT, NORTHVALE, NEW JERSEY 07647 ® TELEPHONE: 201/767-7250 ® TWX: 710-991-9752

750R




Meetings

Electronica 76—7th International
Trade Fair for Components and
Production Facilities, Munich Fair
Authority, Munich, West Germany,
Nov. 25—Dec. 1. .

Eighth Annual Precise Time and
Time Interval Applications and Plan-
ning Meeting, Naval Electronic Sys-
tems Command, ~NASA Goddard
Space Flight Center et al., Naval
Research Laboratory, Washington,
D. C., Nov. 30 —Dec. 2.

Forum on Computer Technology,
American Society of Mechanical
Engineers, Statler Hilton Hotel,
New York, Dec. 5—10.

Chicago Fall Conference on Consum-
er Electronics, IEEE, Ramada Inn-
O’Hare, Des Plaines, Ill., Dec.
6-17.

1976 International Electron Devices
Meeting, IEEE, Washington Hilton
Hotel, Washington, D.C., Dec.
6-—38.

Bicentennial Winter Simulation Con-
ference, IEEE. NBS, et al., National
Bureau of Standards, Gaithersburg,
Md., Dec. 6 -8.

1976 National Plastics Exposition
and Conference, Society of the Plas-
tics Industry, Inc. (New York),
McCormick Place, Chicago, Dec.
6-10.

Distributed Data Processing Confer-
ence, American Institute of Indus-
trial Engineers (Santa Monica, Cal-
if.), Ramada Inn-O’Hare, Des
Plaines, I11., Dec. 7—10.

Solar Cooling and Heating: A Na-
tional Forum, Energy Research and
Development Administration, Fon-
tainebleau Hotel, Miami Beach,
Fla., Dec. 13—-15.

1977 Winter Consumer Electronics
Show, Eila, Conrad Hilton Hotel,
Chicago, Jan. 1316, 1977.

Reliability and Maintainability Con-

ference, IEEE, Marriott Hotel, Phila-
delphia, Jan. 18 —20, 1977.
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n-circuit emulation
product can dowhile

The dream of design engineers is to
develop,debug, and integrate hardware and
software in their actual product environ-
ment —from day one. Thereby dramatically
shortening the development time —and
development cost —of their microcomputer-
based products.

The Intellec® microcomputer develop-
ment system makes the dream a reality.
Because the Intellec system has everything
you need to design microprocessor based
products using Intel® 8080, Series 3000
and future Intel microprocessors.

You reverse the traditional product
development flow which postpones hard-
ware/software integration until late in the
development cycle. Move from concept
through design, system integration and
debugging to production in a fraction of
the time normally required.

With ICE-80 and ICE-30 Intellec’s in-
circuit emulation modules, you exercise
your complete hardware/software proto-
type under control of high level diagnostic
software. ICE-80 plugs into the 8080 socket
in your prototype system and runs it in
real time. Under Intellec system control,
you single-step your system program, using
Intellecs memory and 1/O as though they
were part of the prototype system. Power-
ful debug functions are extended into your
system and you can examine or modify
your system memory or Intellec memory
using symbolic references instead of
machine addresses.

20 Electronics /November 11, 1976



lets you see what your
its still on the bench.

The Intellec system includes its own
8080 processor, memory, and a full range
of peripherals designed to ease your de-
vefépment task. These include diskette
operating system, CRT/keyboard, line
printer, universal PROM programmer,

: re K3 high speed papertape reader, the in-circuit
JECETIE 'l | emulation modules, (ICE-80 and ICE-30)
s and interfaces for teletypewriter and high
speed tape punch.

Under Intellec software you assemble,
edit, execute and debug programs quickly.
The diskette-based operating system, ISIS,
performs all your program and file manage-
ment tasks automatically. A wide range of
system commands gives you complete con-
trol of your prototype, including the ability
to set multiple hardware and software break
point conditions.

The Intellec system provides the con-
venience of a complete in-house develop-
ment system, backed with the quality sup-
port, service, training, and documentation
you expect from the company that is the
leader in microprocessor systems develop-
ment. And the Intellec system is available
for immediate delivery.

If you've always wanted to see how your

150 FROM START UNTIL RSLT WRITTEN
EMULATION BEGUN product works while it’s still on the bench,
experience an Intellec system for yourself.
For a demonstration or for technical in-
$DISPLAY CYCLES formation use the reader service card or
I RIS LR IR LS CIER)  write: Intel Corporation, 3065 Bowers
R i I v kvt s e ke SOl Avenue, Santa Clara, California 95051.

[ ] ®
$CHANGE DOUBLE REGISTER SP=13FFH I
¥BASE HEX . . .

$EQUATE STOP=1333H Microcomputers! First from the beginning.

1C0 FROM START UNTIL STOP EXECUTED THEN DUMR
ERULATION BEGUN
B=81H C=41H D=00H E=00H H=00H L=00H F=56H A

Electronics /November 11, 1976 Circle 20 for technical information only. 21
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Now a multiple attack against outmoded,
large and bulky microcomputers.

This multiple attack features a stand
alone Microcomputer Board, Zilog's
mighty MCB, that has the capa-
bility to communicate with
both serial and parallel
/O devices, has its

own RAM and

ROM capability and is
backed up by a second
board containing a disk
controller and additional
memory allowing the use of
Zilog's complete disk operating
system and applications' software.




- /\nnouncing

27\ _the 780-MGB-
= AN assault

against big board

computers.

A single 5-volt power supply does
it. And it's small—only 7.7 x 7.5
inches with a standard 122 pin
edge connector with 100 mil spac-
ing that is designed for ease of use.

squad of fighters
__against obsolete
= hardware.

Here's what Zilog's new weapon
gives you:

e Z80-CPU single-chip n-channel
processor with 158 instructions.

e 19.6608MHz crystal oscillator
divided to 2.457MHz for Z80-CPU
operation and dividable by Z80-
CTC to provide any other desired
system frequencies.

e 4K bytes dynamic RAM.

e Capacity for 4K bytes on non-
volatile memory.

® Programmable serial 1/O port with
RS-232 or current loop interface.

e Universal paraliel I/0O with two
independent 8 bit ports.

e Z80-CTC for programmable baud
rate generation or other user
functions such as real time clock.

e Bus drivers are provided for
memory and I/O expansion to
other boards.

¢ One-half K-byte monitor software
has terminal handler, load and
punch routines as well as set and
display memory commands. A
GoTo command begins execution
of user programs. The 1K-byte
version adds more debug aids
such as set and display registers
and breakpoints. The 2K and
4K-byte versions include a floppy
disk controller and even more
debug capability.

second board
a2\ _ givesyou
= the advantage.

A second board gives you a
4-drive floppy disk controlier and
additional RAM backed up by a full
disk operating system. Plus, you
get the applications software you
need: file, edit, assemble, debug,
and high level languages such as
BASIC, and more will be announced
soon. This second board contains
12K of dynamic memory and addi-
tional 8 bit programmable paraliel
I/O ports.

Both cards are easily inter-
faced in a simple, low-cost card
cage.

Tﬁéﬁighty Weapon:
Zilog’s
780-0OEM System.

Start out with a strong front and
get performance unmatched by any
other microcomputer system in
the field.

You get:
& Z80-MCB Microcomputer Board

e Z80-MDC Disk Controller/Mem-
ory Board with disk controller
capability for up to 4 floppy disk
drives.

¢ Z80-RMB 16K-byte RAM Board
with memory expandable to 64K
bytes in 16K-byte increments.

e 780-SCC Standard Card Cage
holds up to 9 P.C. cards.

e Z80-MCS Microcomputer System
includes a standard card cage, up
to 2 floppy disks, power supplies
and a push button front panel.

versatility
7\ of attack:
“ you can
buy only as much
as you need.

We provide a modular ap-
proach fo complete computing and
processing systems. Zilog products
are available as a basic CPU card,
a card set or a complete self-con-
tained computer with floppy disks
and power supplies in one unit.

Behind all this is Zilog's pledge
to stay a generation ahead. We're
the specialists who are responsible
for the development of the most
successful first and second gener-
ation microprocessors. And we're
hard at work on the next step—an
advance that will keep us out in
front in The Battle of the 80's.

Appropriate assistance will be
dispatched upon your written re-
quest or telephone call.

/)
A

Zilog
10460 Bubb Road. Cupertino, California 95014

(408) 446-4666,TWX 910-338-7621

In Europe: Zilog, inc., Nicholson House,
High Street, Maidenhead, Berkshire, U.K.
TEL 0628 36131/2/3/TLX 848-609
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Interested in network variety?
Select from a spectrum of 347 standards.

Allen-Bradley has the popular configurations you need. Pull-ups, Pull-downs. Line
Terminators. Networks to complement Core Memory Sense Amplifiers. TTL to
ECL Translators. O-Pad Attenuators. 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 manufacturer, i.e. precision thin film and thick film.

...room for more
resistors, higher
power ratings, larger
resistance values.

/ >
Z
(&

as a special feature.

for visual inspection.

2

for mechanical stability. ¢

o
“Jor

aids orientation and indicates d\
number of pins. Blue-14 pin; §
green-16 pin.

ALLEN-BRADLEY

Electronics Division
Milwaukee, Wisconsin 53204
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Tl, Motorola join
intel in battle
for 2708 market

National prepares
fast 18-pin
4-k memories

Visually activated
switch tested
by Air Force

Capacitor push
mapped by Ti

Motorola to market
add-on memory
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Intel is about to face formidable competition in a $30 million market that
it practically owns: the 8,192-bit ultraviolet-erasable programable rROM.
The Intel device is one of the hottest items in the industry because it is a
key prototyping element in microcomputer systems, as well as a program
ROM on a single-chip controller.

The competition will be coming from Texas Instruments, Motorola,
and Advanced Micro Devices, which will introduce this part in the first
quarter. Among others working on the difficult Famos process needed to
build the device are National Semiconductor, Mostek, Electronic Arrays,
Signetics, and American Microsystems Inc.

While the rest of the industry is adopting Mostek Corp.’s 16-pin 4027 for
the market in high-speed (better than 200 nanoseconds) 4,096-bit dynamic
memories (see p. 30), National Semiconductor Corp. is staying with fast
versions of its 18- and 22-pin devices. Scheduled for the second quarter are
parts that will have access times in the 100-to-125-ns range, with cycle
times of only 220 ns, according to Jeff Kalb, National’s director of
memory development. Kalb sees the market growing for high-speed 4-k
devices as the 16,384-bit memories begin to appear in volume for the
slower applications. He says that this high-speed process is potentially
capable of 80-ns operation as well as considerable reduction in die size.

The Air Force Systems Command’s Aerospace Medical division is testing
a visually activated switch system as a way of simplifying control-system
switching for fighter pilots in single-seat aircraft such as the F-16.
Developed for Wright-Patterson Air Force Base by United Technologies
Corp.’s Norden division in Norwalk, Conn., the system permits the pilot to
activate cockpit panel switches by directing a head-mounted infrared-light
source onto cockpit-mounted switch sensors.

Watch for Texas Instruments to get into the capacitor business with a line
of axial-lead devices, aimed at high-volume sales and rated at 10 to 1,000
picofarads with tolerances ranging from 1% to 20%. The Dallas firm has
been quietly shipping the nitride-passivated Mos chip capacitors for four
months, but it’s now putting them in its standard diode package, a
hermetically sealed glass cylinder with copper-clad iron leads that lends
itself to automatic insertion. Nickel-iron plugs at the ends of the leads
make a pressure contact with both sides of the capacitor chip.

T1 is using three chip sizes, from 14 to 45 mils on a side, to cover the
capacitance range. Prices will be from 5 cents to 15 cents each in
production lots of devices with 5% tolerances.

Departing from a tradition of avoiding systems business competition with
its customers, Motorola Semiconductor Products Group plans to compete
in the memory-systems market. The first product, a 32-kilobyte RAM
board made up of Motorola’s 6605A-2 4-k rRaMs, plus peripherals and
connectors, is a direct plug-in add-on to Digital Equipment Corp.’s

PDP-11 intended to extend the system to 48 kilobytes. The board costs
$1,200 in quantities of five to 24. Although Motorola plans other memory
systems for the microcomputer and minicomputer market, it has no
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M7 loses $223,000
contracts for
solar arrays

Thick-film hybrids
used in Army’s
Stinger missile

Tl readies
new bipolar
LSI logic

Addenda

immediate plans to compete head on with Intel, National, and Advanced
Memory Systems in the main 18M add-on market.

The Jet Propulsion Laboratory has terminated two solar-panel contracts
worth $223,000 awarded to M7 International Inc. in its program to
develop low-cost silicon solar arrays (see p. 91). JpL sources in Pasadena,
Calif., calling the move “obviously a touchy and sensitive issue,” confirm
that the contract was terminated, although yield problems appeared to be
on the way to solution. Enough uncertainty remained that project officials
judged it “risky and expensive to proceed.”

M7 admits to early yield problems on its $84,000 contract for 3-
kilowatt arrays, awarded in January, “but I thought they had been
solved,” says Ronald W. Ignatius, president of the Arlington Heights, III.,
firm. “We were told that the cost-plus-fixed-fee R&D contract would be
terminated because it would raise the per-watt cost above JPL’s program
goals.” The firm’s second award—$139,000 for 5-kw arrays—was also
terminated * ‘for the convenience of the laboratory’ and before we were
allowed to perform on it,” he says.

The Army’s Picatinny Arsenal in Dover, N.J., is making extensive use of
thick-film hybrid technology in developing the warhead for the Stinger, a
new portable, forward-area air-defense missile. Now in its final develop-
ment stages, the missile features a new propulsion system, a new guidance
system with infrared counter-countermeasures, a new fuze, and an identifi-
cation-friend-or-foe interrogator.

After two years of intense development, Texas Instruments Inc. is about to
spring afresh into the digital market with a new bipolar large-scale
integrated family —a market it now dominates with its small-scale and
medium-scale integrated 54/74 series. This new family of microcomputer
components has at its heart two versions of a 4-bit microcomputer slice.
They are the SN54/74S481, which has a microinstruction cycle time of
100 nanoseconds for the maximum program throughput, including imple-
mentation of macroinstructions, and an upgraded SBP 0400 4-bit inte-
grated-injection-logic slice that has a wide range of speed/power tradeoff
and full military-temperature performance. Both 4-bit slices are in proto-
type production. Other Schottky members of the family, including
program memory, control elements, and microcontrol memories, either are
in production or soon will be.

Superior Electric Co. of Bristol, Conn., is dropping its line of numerical-
control equipment for the machine-tool industry. Nc accounted for 21% of
Superior’s $25 million in sales for 1975, and 16% so far this year. The
company says it’s dropping the line because of competitive price pressure
and a changing market. . . . The Air Force Electronic Systems division
has requested proposals for the design-verification portion of its Joint
Surveillance System. Two parallel 15-month contracts will be awarded
next summer. The system will link radars operated by the Air Force, the
FAA, and Canada to assure air sovereignty of the two nations. The entire
program is expected to cost $250 million.
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With a line of minis and micros like ours,
we don't have topush any one of them.

With other companies, you might set out to buy a micro-
processor chip and end up with the whole chassis. Or get a
box when all you need is a board.

But Data General doesn’t work that way. We don’t have
to push you into buying something you weren’t reaily looking
for. Because we can let you choose from microprocessor chip
sets, microcomputer boards, completely packaged MOS
minis and full-blown NOVA 3 systems. All four are compatible.

And they give you a range of performance with a range of prices.

So, if you're a component user, there are both high-per-
formance microNOVA chip sets and microcomputer boards
that feature Data General’s mN601 microprocessor. The
mN601 is a full 16-bit NOVA-on-a-chip. And the microcom-
puter is a full 4K-word computer-on-a-board. You package
them yourself, for greatest economy. (Speaking of eccnomy,
the board costs only $589 in OEM guantities of 100.)

And if you’re not ready for components yet, there’s our
fully-packaged microNOVA MOS minicomputer. It's available
with up to 32K words of MOS memory and peripherals like

our diskette subsystem. And it’s supported by our Real-Time
Operating System and diskette-based Disc Operating System.
You can get our mini with 4K words of MOS memory for
only $1995. Or as a complete development system with the
diskette.

If you need bigger systems capabilities, take a look at
our NOVA 3 computer. It’s compatible with our microNOVA
family. And it runs with high-performance peripherals,sophis-
ticated software like Real-Time Disc Operating System, high-
level languages like FORTRAN 5 and BASIC, and memory
expansion to a full 128K words.

We've got it all. But we won't try to sell it all. Unless it’s
what you really need. If you don't believe that line, call us.
Dial 800-225-9497 (in Massachusetts, 1-617-485-9100, ex-
tensicn 2509 ) and ask for information on microNOVA and
on the free half-dav microNOVA seminars that happen this
fall all over the country.

Or write for our microNOVA and NOVA 3 brochures.
And see for yourselt.

DataGeneral

Data General. Route 9, Southboro, Mass. 01772 (617) 485-9100. Data General (Canada) Ltd., Ontario.
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361
NOVA s a registered trademark of Daza General Corp.
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The Unitrode approach

to power Darlingtons
in plastic.

TO-2025 up to 10A.

Introducing classic Unitrode quality and
reliability in a brand-new line of inexpensive
power Darlingtons in TO-202 plastic pack-
ages. These new fast switching Darlingtons
are available in ranges from 3 to 10 amps and
60 to 300 volts.

And the 5 amp, 300 volt package is the
only high voltage. high current. fast switching
plastic Darlington now on the market.

|
@ UNITRODE
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Thefirst 3A in aTO-92.

We've also come out with the industry’s first
3 amp. 100 volt power Darlington ina TO-92
plastic package. So for applications where
you don’t need a high power package, you no
longer have to pay for it. The 3A TO-92 is
less than 40¢ in volume and can be used with
automatic insertion equipment.

Unitrode’s new line of plastic power
Darlingtons. Never before has so much per-
formance been offered for so little money.
The perfect answer for computer peripheral,
POS. and industrial control applications.

For complete details, contact:

Unitrode Corporation,
580 Pleasant St..,
>

Watertown, MA 02172.
617-926-0404.

Electronics/November 11, 1976



Electronics review

Hand-held terminal
to give field troops

access t<_> ({ata nets

Litton unit transmits,

over military voice links,

data keyed in via see-through
overlay on LED display

Headed for military cvaluation is a
hand-held data terminal that will
give forward outposts ‘“‘punch-up”
access to command-network comput-
ers. While the 4-pound terminal
from Litton Industries Inc. rep-
resents an innovation for the soldier
in the field, it also uses innovative
electronics.

It does its work, for example,
without a conventional keyboard.
Instead, it relies on a transparent
switch plate that overlays a light-
emitting-diode display. And the dis-
play, a good-sized area of 3 by 472
inches, allows the operator to com-
pose messages simply by touching
displayed letters and numbers
through the transparent plate. Pro-
gramed function “keys” can also be
called up through the display, their
titles touched in a “menu™ list. And,
the diodes will display graphics such
as maps, as well as information
transmitted to the terminal from
command centers.

Basic module. ‘“‘Seven years of
homework and bits and pieces of lots
of things™ led to the interactive
display terminal, says Tom
O’Donnell, marketing manager at
Litton’s Data Systems division in
Van Nuys, Calif. The display por-
tion is built from a basic building
block of a 1LED module with a display
measuring 1'2 by 3 inches. Three of
the LEp modules go to make up the
terminal, which is 8.6 by 6.1 inches
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Clear view. Message keyed into interactive display terminal via transparent switch over
light-emitting diodes (left) is reviewed for accuracy before being transmitted.

in area and 1.6 in. thick.

Under a $350,000 contract, Litton
is building three evaluation units to
be delivered in March to the U.S.
Marine Corps and, separately, two
others for the West German Army.
O’Donnell looks forward to a big
market for the device. The Army, for
instance. is interested in a portable
terminal for its Tacfire battlefield
tactical data system for which Litton
is the prime contractor.

The display surface of the Litton
device has a resolution of 33 lines
per inch, according to Ron Harris,
the engineering project manager.
Each module has 4,698 diodes, on a
basic 5-by-7 matrix, with the three
together permitting a total of 288
characters.

While the transparent ‘‘mem-
brane” switch is not new, it has not

been employed over a display before,
say Litton developers of the termi-
nal. The switch is a three-layer sand-
wich with almost invisible copper
wires 3 to 5 mils thick attached to
outer plastic layers. Contact, from
slight pressure, causes the wires to
touch through holes in a plastic
insulating layer. With 54 separate
switch positions controlled by a
microprocessor in a time-shared
mode, the terminal allows any num-
ber of functions to be keyed in,
Litton explains.

C-M0s processor. Inside the termi-
nal are the microprocessor, a ran-
dom-access memory, a digital-data
modem, a power supply, and three
D-size military lithium batteries.
There is also a backup *‘keep-alive™
battery that keeps data in memory if
the main batteries fail. Lit-
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ton had to build a c-MOS proces-
sor because nothing with the low-
power requirements was commer-
cially available when design began.
However, Harris says the RCA Corp.
1802 Cosmac microprocessor may
be used in production.

The terminal has 20,000 bytes of
RAM in five 4,096-by-8-bit hybrid
packages of 1,024-bit chips. The
model supplies a modulated signal
that is frequency-shift-keyed onto
the carrier of standard voice radio
transmitters. Data rate is 600 to
1,200 bits per second.

So far, a single set of three
batteries has run up to 44 hours,
handling more than 1,000 messages,
Harris notes.

While Litton put its own research
and development funds into the LED
modules, the big impetus came from
an award to build a 4-foot-square
interactive computer presentation
panel for the Army. Litton has a
$2.5 million award for this three-
color panel, which is made up of 392
edge-stackable, plug-in LED modules.
It is in a run-off competition with
Control Data Corp.’s plasma display
approach [Electronics, June 10,
p. 25].

Litton claims anyone can operate
its terminal with only a few minutes
training. “What the terminal does is
allow the operator to think about
communications, and not the de-
vice,” says one developer. O

Solid state

Motorola, Fairchild technology exchange
strengthens Intel’s microprocessor rivals

As the dust settles from the double-
barreled blast of second-sourcing
and technology exchange between
Motorola and Fairchild, it seems
clear the cooperation of these indus-
try giants will have great impact on
the semiconductor industry.

The agreement, announced in two
phases a week apart late last month,
calls for Fairchild Camera and
Instrument Corp., Mountain View,
Calif., to build Motorola’s 6800
microprocessor family, as well as the
MCI10800 emitter-coupled-logic 4-
bit slice and the 8,192-bit erasable
read-only memory. In exchange,
Motorola Semiconductor Products
Group, Phoenix, gets manufacturing
rights to Fairchild’s family of low-
power Schottky TTL logic, the F-8
single-chip microprocessor, and the
new 16,384-bit and 65,536-bit
charge-coupled-device memories.

What appears to be happening is a
double- and triple-teaming effort
against Intel Corp., the micropro-
cessor sales leader. Zilog Inc., and
second-source Mostek Corp., are
going after the high end of the 8-bit
market with the Z-80, while Amer-
ican Microsystems Inc., Motorola,
and Fairchild take on Intel in the
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middle. At the low end, Mostek,
Fairchild and Motorola have the F-8
in the $7-to-$12 one-chip range,
while AMI, Fairchild and Motorola
will offer the 6802 two-chip device at
the $15 level.

Intel’s Microcomputer division
general manager and vice president,
William Davidow, declines to com-
ment about how the Santa Clara,
Calif., firm will react in the future.

Different. The top man at Motoro-
la Semiconductor, group executive
John R. Welty, calls the cooperation
a “new kind of second-source agree-
ment. We will provide masks and
process information to Fairchild and
assure compatibility. I am aware of
no 8080 second-source [agree-
ment] where Intel makes sure of
compatibility.”

He says the announcement will
“help with customers sitting on the
fence,” looking at both the 6800 and
8080 but worried about dependable
6800 backup. He regards the ex-
change as even, since ‘“there are
three products involved on both
sides.”

Welty says that Fairchild’s TTL is
the “key element” in the technology
Motorola will get. “It’s no secret

that for the past five years, Motorola
has not been a vigorous competitor
in bipolar ics. This means we’ll step
up our efforts in that marketplace,”
he says. And he notes his company
will not keep working on anything
that duplicates products already
introduced by Fairchild.

Fairchild’s choice. On the Fair-
child side, Van Lewing, microproces-
sor-marketing manager, says the
agreement also includes the two-chip
6802 microcomputer still under de-
velopment at Motorola. Before
choosing the 6800 for entry into the
general-purpose microcomputer
market, Fairchild considered al-
ternatives that included Intel’s 8080,
Zilog’s high-performance Z-80 and
Signetics Corp.’s 2650.

“But if we had gone that [8080]
route, we would have been just
another company, another almost
identical second source,” Lewing
explains. “If we are going to be in
the same marketplace, we thought
we’d better be there with something
as good or better.”

Industry insiders speculate the
6800 now has about 20% to 25% of
the 8-bit market, up from 10% to
15% a year ago. If the new align-
ment goes according to plan, they
say, within a year, the 8080 and
6800 will each have 45% of the
market, the Z-80 will have 5%, and
all other machines 5%.

The sole previous second source
for the 6800, AMI, welcomes Fair-
child’s entry, says John Richardson,
vice president of sales. “We’ll have
to hustle to remain competitive, but
that is offset by the number of new
markets that will be opened up for
an 8-bit machine truly second-
sourced by three companies.” O

Industry moves to
Mostek RAMs

To the surprise of the semiconductor
industry, Mostek Corp. has suddenly
become the technology leader in
dynamic metal-oxide-semiconductor
random-access memories. Although
Intel Corp. and Texas Instruments
Inc. entered the market first with
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Speed leader. Mostek's 16-k MOS RAM,
with access time of 150 ns, looks good to
the users who've seen and tested it.

samples of their 16,384-bit RAM
[Electronics, Jan. 8, p.27], the
recently introduced Mostek 16-k
MK 4116-2 part, which has an
access time of 150 nanoseconds, has
impressed memory users and manu-
facturers alike. The RAM is much
faster than Intel and TI production
devices.

What’s more, Mostek has caught
the industry off guard in the 4,096-
bit RAM market as well. The Carroll-
ton, Texas, firm’s 150-ns MK 4027,
now in volume production, has found
such strong acceptance that every
major 4-k memory supplier but one
is rushing into production with high-
speed 16-pin 4-k parts of its own.
The exception is National Semicon-
ductor Corp., which will introduce
100-t0-150-ns versions of its i8-pin
devices [see p. 25].

Remarkable. Dick Foss, president
of memory-consultant Mosaid Inc.,
Ottawa, Ont., points out: “The 4027
is a remarkable part—the first 4-k
RAM ever to be exactly copied
throughout the industry. With the
16-k device, it has squarely cata-
pulted Mostek into a leadership posi-
tion in the RAM business.” Mosaid is
helping several manufacturers copy
the part.

Typical of user enthusiasm for
Mostek’s new RAMs i1s the comment
by James Sheehan, manager of tech-
nology engineering at Prime Com-
puter Inc., Framingham, Mass.:
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“While Intel is the strongest 16-k
supplier in terms of volume, the 150-
ns speed of the Mostek part is just
plain super.” Robert Frankenberg,
product manager of 21MX and 2100
minicomputer lines at Hewlett Pack-
ard Co.’s Data System’s division,
Palo Alto, Calif., says that prelimi-
nary lab tests show “the parts are all
that Mostek says they are. But
whether they’ll stand up under rigor-
ous testing is another matter.”

At Digital Equipment Corp.’s
facility in Maynard, Mass., Michael
Gutman, product and engineering
manager for MOs and core memo-
ries, says that, although the big
minicomputer maker has not yet
asked for the 150-ns Mostek part,
the 200-ns MK 4116 is “clearly the
fastest and lowest-powered part
we’ve seen among 16-k units. |
wouldn’t be surprised to see the
semiconductor industry model itself
on the Mostek part.”

Clearly, the 150-ns, 4-k and 16-k
Mostek parts are already stimulating
serious rethinking of speed specifica-
tions. TI, for example, is continuing
to supply its single-level TMS 4070,
which has a best-case access time of
250 ns, but is designing two-level
parts, aimed at 200-ns speeds and
faster. The parts will conform to the
Mostek timing, which has no restric-
tions on the overlap timing for row-
and column-address selection.

Moreover, in a surprise move, TI
decided to enter the fast 4-k market
with a copy of the 16-pin Mostek
4027. Ed Huber, mM0S marketing
manager, says TI's 4027, to be
offered as samples in next year’s
second quarter, will match Mostek’s
speed. Huber predicts that the mar-
ket for fast 4-k dynamic RAMs (200
ns and under) will quickly reach
about 30% of the 4-k total, with a
third of them 150-ns devices. T1 will
supply a range of 4027s rated from
150 to 250 ns, and it has no plans to
redesign its 18-pin or 22-pin parts.

Iterations. At Intel, David House,
memory-applications manager,
stresses that, although design itera-
tions are always underway, “We are
not in a major redesign of our 16-k
RAM.” The company, which leads in
16-k shipments, is committed to
latched parts with 64/128-cycle re-
fresh. Intel, Ti, and Mostek will ship
about 50,000 16-k devices this year,
and the total should reach 2 million
next year.

Perhaps in response to Mostek’s
higher speeds in its unlatched 16-k
part, Intel is specifying its latched
part over a wider speed range—to a
distribution of 200, 250, or 300-ns.
“And, obviously we are looking at
ways to tweak down to 150 ns,”
House says. In 4-k, Intel is in
production with a 200-ns 16-pin part
and is considering a 150-ns device. [J

Military

RCA charge-coupled-device recon camera
send to pictures to ground in real time

The Air Force is moving closer to
reconnaissance cameras that beam
their pictures back to the ground for
instantaneous development. And it
looks as if the cameras will be built
around charge-coupled devices.

The need for real-time tactical
photo-reconnaissance became appar-
ent during combat in Southeast
Asia, and the Avionics Laboratory
at Wright-Patterson Air Force Base,
Ohio, took steps to fulfill the need.
The lab’s latest move is a recent $1.1
million contract to rRca Corp.’s

Automated Systems division, Bur-
lington, Mass., for a solid-state wide-
angle camera system that produces a
photograph on the ground almost
immediately after a scene has been
captured by ccp arrays in the
airborne sensor.

Flight test. James Rachal, project
engineer for the program at the
Avionics Laboratory, says RCA is to
deliver hardware for flight testing in
January 1978 —about a year after
the cal division of Bourns Inc. is to
deliver an electronic wide-angle
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camera system it, too, is developing
with CCD arrays. CAl received its
contract in 1973. RCA’s camera will
use a stationary “‘push-broom” tech-
nique to gather image strips along
the aircraft’s flight path, while the
CAl approach pans perpendicularly
to the plane’s track, delivering a
“bow-tie” swath [Electronics, Aug.
22, 1974, p. 30].

Five lenses. According to Gardner
T. Burton, manager of electro-
optical system design engineering in
the RCA division, a chief objective is
to make the airborne package as
simple as possible. It contains five
lenses roughly equivalent to 35-milli-
meter gear, each focusing images
onto its own 1,728-clement linear
ccp array, a CCD-121 from Fair-
child Camera and Instrument Corp.,
Mountain View, Calif. The sensor-
head electronics also includes a drive
and synchronization mechanism for
scanning the sensors about 1,000
times per second, plus minimal
video-processing hardware.

The sensor head will measure 11
by 15 by 8 inches and weigh no more
than 35 pounds. A magnetic-tape
recorder will be added to it for non-
real-time transmission, and the Air
Force will furnish a data link to send
the analog video signals to the
ground. There, a laser-beam record-
er and dry, thermal processing on a
silver-halide film will put a film strip
into a photo-interpreter’s hands less

than 15 seconds after the CCDs
capture the image.

The sensor head is designed to
cover a 140° field of view. This
corresponds to a 5,500-foot-wide
path on the ground when the aircraft
is flying at 1,000 ft. Because only
one of the five lenses is aimed
straight down, the geometrical dis-
tortion introduced by the oblique
angles of the other four must be
removed during ground processing.

Burton says this will be done in a
digital time-base processor and digi-
tal buffer that follow the data-link
receiver and analog-to-digital con-
verter. The five sensor heads are
scanned at a rate of 10.5 megasam-
ples per second, which requires a
minimum video bandwidth of 5.25
megahertz. “After the a-d conver-
sion, the data goes into the first-in,
first-out buffer,”” he says. “‘It goes in
at a uniform rate, and we’re taking it
out at a variable rate controlled by
the digital time-base processor.”

That processor is built of tran-
sistor-transistor and emitter-coupled
logic. The ECL speed is required to
handle the readout rate of the
buffer, which can be as fast as one
sample per 50 nanoseconds and
ranges from 4 to 22 megasamples
per second. These samples are then
converted back to an analog signal
used to drive the optical modulator
of the helium-neon laser-beam re-
corder. )

Fiber optics

Voltage-responsive crystal allows
direct modulation of light beam

Loading information onto the light
beam in a fiber-optic communica-
tions system is usually done indi-
rectly, by modulating the injection
current of the light source itself. But
now Sperry Rand Corp.’s Sperry
Research Center in Sudbury, Mass.,
has developed an electro-optic device
that modulates the light beam after
it is already in the fiber light pipe.
This approach not only eliminates
an electronic-to-optical interface but
could prove to be useful at very high
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frequencies where the response of
the light source might be inadequate.
In addition, the basic modulator
design can be used to switch data
along different paths, a requirement
of multiplexers and data buses.
Crystal. The Sperry modulator, as
shown in the figure above, is based
on a thin wafer of an electro-optical
crystal, such as lithium niobate or
lithium tantalate, having a refractive
index that changes when a voltage is
applied. But first, identical metal

OUTPUT
FIBER

CONTROL
VOLTAGE

]

Mod crystal. Voltage applied across the
surfaces of the electro-optic crystal mod-
ulates light in Sperry device. The longer the
crystal, the deeper the modulation.

electrodes must be evaporated on
both sides of the wafer, which is 3
mils thick, to match the diameter of a
single multimode optical fiber. The
fiber’s end is polished and butted to
the crystal.

Output nil. When no voltage is
applied, only a small percentage of
light entering the crystal will reach
the output fiber. That is because the
light coming from the multimode
fiber is not collimated. Instead, it
enters the crystal in a cone contain-
ing many different angles and is
dispersed instead of impinging solely
on the output fiber.

When a voltage is applied to the
electrodes, the index of refraction in
that part of the crystal varies,
changing the angle at which the light
enters. The incoming light tends to
be guided along the metal-clectrode
path to the output. But the amount
of light at the output depends on the
applied voltage so that the output is
intensity-modulated.

In its development, the Sperry
researchers found that a 50% mod-
ulation depth could be obtained by
applying 14 volts rms, and the
throughput loss was 18 decibels. The
bandwidth was larger than 600
megahertz. A 25% modulation was
achieved with 5 v, but it took 900
volts to approach modulation depths
of 100%.

At an angle. Throughput loss is
considerably improved, Sperry
found, by butting the fiber up
against the crystal so that the axis of
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the fiber is not perpendicular to it.
This angle helps to increase the
amount of light that can be
captured, with voltage on the elec-
trodes, from the input’s wide cone.

For example, for 50% modulation,
throughput loss was reduced to 10
ds when the applied voltage was
increased a small amount—to 23 v.
The voltage required for capturing
the entire cone of light—100%
modulation—was 225 v with the
fiber cut at a 67° angle. This is
roughly a quarter the voltage
required when a fiber is coupled with
its axis perpendicular to the crystal.
Sperry says it can reduce the voltage
required for 100% modulation even
more.

Working with the support of the
U.S. Army Electronics Command,
Fort Monmouth, N.J., Sperry has
already built a time-division multi-
plexer/demultiplexer that inter-
leaves the optical bit streams of four
separate multimode fibers onto a
single output fiber. Such a unit could
be applied in a switchboard that the
Army would like to have when fiber
optics replaces the standard 26-pair
copper cable it at present uses in
tactical environments [Electronics,
Jan. 9, 1975, p. 29].

Elsewhere in the laboratory, Sper-
ry has developed some other electro-
optic goodies, including a 12-port-to-
three-port multiplexer as well as a
low-crosstalk, four-port crosspoint
switch. O

Solid state

Devices meeting
shows trends again

The annual Electron Devices meet-
ing held in Washington in December
usually previews the new process and
device technology being readied for
new-product designs. This year is no
exception. A wide range of new tech-
nologies will be aired at the meeting
Dec. 6 to 8, including new bipolar
and metal-oxide-semiconductor
structures to boost the performance
of both discrete and large-scale-inte-
grated devices, as well as materials
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and designs to make feasible optical
and solar-cell devices for communi-
cations and energy applications. Mi-
crowave technology, both solid-state
and vacuum, will be described that
sets higher limits in frequencies and
low noise.

ccD logic. Perhaps the most inter-
esting developments to emerge will
be TRW's ongoing work with logic
structures built with charge-coupled
devices [Electronics, June 10, p. 41].
Although ccp techniques are widely
used in memory, imaging, and signal
processing, the TRw Defense and
Space Systems Group is alone in
applying them to logic configura-
tions, and with resounding success.
The TRW ccD logic, for example,
operates on only 10% as much power
as complementary-MOS logic in 1%
of the area. Moreover, the process is
completely compatible with the ccp
analog process. So far, a wide range
of complex digital ccp functions
have been implemented including
half and full adders and multipliers.

A more conventional Mos-logic
approach is a low-power LSI configu-
ration using back-gated, or B-MOS
structures, work that’s underway at
Hitachi Central Research Labora-
tory in Japan. Using a back-gated
input terminal, which forms a p-type
well in an n-type substrate, Hitachi
researchers have built test inverters
that operate with gain at voltage
levels as low as 0.13 volt, or only a
fraction of standard Mos voltages.
Moreover, these test vehicles showed
typical delay times of only 100 ns
and power delay products of only 10
femtojoules, or 1,000th that of other
logic systems.

A development of immediate ap-
plication is the clocked c-M0s logic,
or C2L, which RCA has built into its
1802 microprocessor chip. It pro-
vides triple the packing densities of
standard silicon-gate c-M0s while
increasing speed approximately 4 to
6 times. This makes its performance
comparable to n-channel circuits,
but power dissipation is much
lower.

Linear too. Developments in
mixed-process linear integrated cir-
cuits will also be described. With no
additional processing steps, vertical-

junction field-effect transistors are
being mixed on the same chip with
bipolar transistors by Hewlett-Pack-
ard Laboratories, Palo Alto, Calif.
The advantages are high operating
frequency and impressive power-
handling capability.

High-stability voltage references,
which have been the province of
bipolar technology, are now being
implemented with MOS processing by
General Electric Co., Schenectady,
N.Y., for use in monolithic linears
such as interface circuits and data
converters. Also, process improve-
ments in MOS technology are ena-
bling the optimization of chip real
estate.

18M, Stanford. For example, both
smaller polysilicon-gate MOSFETs are
being made by 1BM’s T.J. Watson
Research Center, Yorktown
Heights, N.Y., and V-groove and
double-diffused MOs transistors are
being fabricated by Stanford Uni-
versity’s Integrated Circuits Labora-
tory, Stanford, Calif.

Advances in microwave semicon-
ductors will also be reported, among
them low-noise bipolar transistors
developed by Bell Laboratories with
electron beams and Trapatt oscilla-
tors from Sandia Laboratories, Al-
buquerque, N.M., that utilize opti-
cally-generated carriers to lower fre-
quency drift and speed up switching
frequency. In opto-electronics, the
news will include a position-sensitive
photo-detector that exhibits high
linearity and a whole rash of
improved-performance photodiodes,
as well as light-emitting diodes, for
easing the characteristics of optical
fibers for data transmission. O

Industrial

Capacitance yields
yarn's denier

Capacitance measurements and the
textile industry are not commonly
associated. However, they are re-
lated in a piece of electronic gear
when it comes to gauging the
denier —or mass per unit length—of
synthetic fibers coming off produc-
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tion-line textile machinery.

The right denier is a critical
measure of fiber quality—so much
so that a small analytical-instrument
company thinks $50,000 is not too
much to pay for a system it has
developed to measure denier right in
the dirty environment of the mill
rather than a laboratory. Micro
Sensors Inc. of Holliston, Mass.,
says its M/8000 quality-control sys-
tem will cut appreciably the lag
between the time the fiber is spun,
drawn, or texturized and the time it
is sampled and measured.

Accuracy. Moreover, the system
delivers much greater accuracy—
+ 1% measuring denier than the
1 10% of other measuring machines,
says the company. Micro Sensors,
81% owned by Analog Devices Inc.,
displayed the system for the first
time late last month at the American
Textile Machinery Exhibition in
Greenville, S.C.

Robert W. Smith, product mar-
keting manager at Micro Systems,
says the company’s previous
products have been either analytical
instruments or in-process on-line
monitoring systems. The analytical
instruments, priced from $10,000 to
$20,000, are intended for quality
control in the laboratory and manu-
facturing-process development. The
on-line equipment can cost as much
as $100,000 to gauge fibers for

Dialing denier. Technician sets desired
denier for which fiber will be tested. Yarn-
handling portion of system is at right.

News briefs

Westinghouse to end TV-tube production

A sign of the competitive times in the U.S. television-set industry is Westing-
house Electric Corp.’s announcement that it will cease production of color-Tv
tubes in December. The last of the independent picture-tube makers in this
country, Westinghouse cited rising costs, low selling prices, foreign imports
of receivers, and lack of profits as the reasons for abandoning its Horse-
heads, N. Y., facility and idling 1,200 people. The company had previously
ceased making its own TV receivers, but sold picture tubes to other U.S.
setmakers and Europe. Still making the tubes in the U.S. are RCA, Zenith
Radio, GTE-Sylvania, and General Electric.

IBM adds processor to its 370/ 158

Just two weeks after San Francisco-based Itel Corp.’s introduction of its
AS/5, a computer system that duplicates the functions of IBM's 370/ 158
[Electronics, Oct. 14, p. 29], IBM announced an attached processor system
for the 158, that improves performance by 1.5 to 1.8 times. The attached
processor shares the main memory with the existing host processor and
shares the load of processing instructions. This improves the system without
adding main memory, disk storage, or input/output equipment. IBM intro-
duced the concept of an attached processor earlier this year with a unit for
the model 370/ 168

Huge combat system awarded to RCA

RCA Corp.'s Missile and Surface Radar operation in Moorestown, N.J., has
been awarded a $159.2 million U.S. Navy contract to develop a shipboard
combat system using the Aegis fleet air-defense system as its nucleus. it will
incorporate a number of sensors and weapons in addition to the RCA-
developed Aegis system, which uses the Standard missile (Type Il) built by
General Dynamics Corp.’'s Pomona division. Components of the combat
system include Mark 26 guided missile launchers, Harpoon surface-to-
surface missiles, and 5-inch guns.

Control Data sales to China, USSR finally approved

It took a year longer than expected, but Control Data Corp. finally got
Federal approval for its long-standing proposal to sell two Cyber 172 models
to the People’'s Republic of China for approximately $6 million [Electronics,
Nov. 27, 1975, p. 59]. At the same time, coc said it won approval to ship one
Cyber 173 system worth $5 million to the Soviet Union. The equipment for
Machimpax—the China Machinery Import and Export Corp.—will be
installed in a seismic institute outside Peking to monitor earthquakes and aid
the search for new oil reserves. The Soviet Cyber 173 will be used in similar
applications. The Chinese and Soviet 60-bit-word, medium-scale, general-
purpose systems will each have 65,000 words of central core memory plus
another 250,000 words of extended core storage. For peripherals, the
Soviets will get three coc 841 disk drives of 432 million bits each, while the
Chinese system will have four 844 disk drives with capacities of 870 million
bits each.

U.S. consumer-electronics trade deficit for first half tops $1 billion
America’s deficit in consumer-electronics trade during the first half of 1976
more than doubled the 1975 figure, soaring to a record $1,333.5 million.
Japan accounted for 80% of the total, more than $1,075 million, according
to new Commerce Department figures.

Imports of phonographs and tape recorders and players, the largest
category, climbed 60% to $471.8 million. The largest percentage of imports
gain—313%—came in radio transceivers and receivers, which totaled
$413.3 million. Sales of citizens’ band radios rose sevenfold to $262.4
million. Imports of Tv receivers jumped 80% in the half to $333.5 million, with
color sets accounting for $183.8 million, more than double the 1975 level.
Commerce reported ‘‘a major shift in product mix"" as sets with 19-inch and
larger screens now account for more than half the import total.
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One bution

The busy person is con-
stantly dialing telephone
numbers. Locally. Through-

out the country. Even internationally ]
But let's face it. Dialing is W (o~
one of the biggest time wasters in a ‘r/l Q

busy day. h ,

Think of the number of digits you dial. '/// Q
And have to remember. If you forget a tele-
phone number and your secretary is unavailable, you lose
valuable time looking it up. If the line's busy, you have to
re-dial.

But General Instrument Microelectronics is chang-
ing all that. Our MOS /LSl circuits are making the telephone
easier to use and a whole lot more human. They're making
possible today’s third generation solid-state phone. And
tomorrow’s “'super phone.”

With one-button dialing, the sky is the limit. You pro-
gram your phone's memory with the numbers you call most
frequently. Then, instead of dialing, you simply push a but-
ton. The phone dials for you. Instantly. Automatically.

You can set up your own identification system, too.
If you like surnames, list your telephone numbers by sur-
names. Or by locations. Or by digits in sequential order.

dialing.

it's up to you

That's not all. If you get a busy sig-
nal, the phone will re-dial until you hang
up. You can see the number you're diaiing with a digital
read-out display. And you can even convert your phone
into a data transmission center.

Gl circuits are opening the way to advanced phone
technology. You can select our AY-5-9200 that stores tele-
phone numbers in multiples of ten. Or our AY-5-9100 that
converts push button input to rotary dial pulses. Or our
AY-3-9400 and AY-3-9410that generate MF 'tone telephone
frequencies. Cr our AY-5-9800 that decodes them.

Making engineering more human is our real job at GI
Microelectronics. One-button dialing is a good example.
Another is TV games. And hand-held calculators that print.
And microwave ovens that practically nudge you when the
food is cooked. And lots more.

True, G makes standard and custom circuits. By the
millions. Whole families of them. In depth. But we're really
in business to help you make products that do things people
want them to do. if you'd like to make your products more
human, write or call General Instrument Microelectronics,
600 West John Street, Hicksville, New York 11802, Tel. (516)
733-3107.

We help you compete.

GENERAL INSTRUMENT CORPORATION
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can be actuated without removing
the PC board from its rack. Because of
its distinctive shape and side ac-
tuation, Grayhill calls this the
PIANO-DIP™ . It's ideal for mounting
on the exposed edge of a racked PC
boara, allowing engineer or technician
easy programming access. PIANO-
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denier and other specifications.

The M/8000 fits in between these
two classes of equipment. It’s an off-
line station that quickly tests each
package or bobbin of fiber just after
it comes off the machines. Smith
says this hasn’t been possible before,
especially with the accuracy the
M/8000 offers. Heretofore, fiber
makers usually had to gauge samples
away from the production area.
Because of the time lag between
production and testing, large batches
of fibers could wind up as expensive
scrap before the out-of-tolerance
machinery could be adjusted.

Six transducers. A standard
M/8000 station consists of an auto-
matic yarn-handling system, which
controls the speed and tension of six
parallel thread lines, six transducers,
and a processor-based central mea-
surement and control system. A
digital panel meter and printed read-
outs present test results.

The transducers are the key to the
station’s performance. “We’re mea-
suring capacitance to 10° picofa-
rads,” notes Smith, pointing out that
other fiber-measurement approaches
are designed to measure deviation in
capacitance. “They can measure
changes, but we measure absolute
and how far off the fiber is.”

Fiber is fed through a slot in the
transducer head, where its average
absolute denier is measured. The
system can also compute the fiber’s
coefficient of variation, which takes
into account the amplitude and
durations of deviations from average
denier. The coefficient is the ratio of
standard deviation to average denier
for a given length of yarn.

No comment. All Smith will say of
his system, which does not contact
the yarn, is that msi’s transducers
use the relationship between the di-
electric constant of a fiber and fiber
mass to measure the yarn’'s absolute
denier as it moves through the
sensing element at high speed.
Circuitry translates a continuous
dielectric measurement into a signal
proportional to the absolute denier.

Four-year-old MmsiI was acquired
by Analog Devices in 1973 to gain
new markets for its own measure-
ment and control capabilities. Ms|

itself was formed originally in a
diversification move by Northrop
Corp., the aerospace concern. Sales
of Mmsi could reach “several million
dollars in several years,” predicts
John Corsi, vice president of the
Analog Devices Instruments and
Systems group. O

Comp_uters

Low-cost analog unit
simulates digital ICs

An analog computer for simulating
the fastest kinds of monolithic digi-
tal circuit chips can be put together
from hardware costing only about
$3,600, say two West Germans.

Built by Hans-Martin Rein, a
professor of electrical engineering,
and Roland Ranlfft, a research assis-
tant, both at Ruhr University’s Insti-
tute of Electronics in Bochum, the
computer is being used to analyze
nonsaturated-logic families. These
include emitter-coupled, diode-tran-
sistor, and Schottky transistor-tran-
sistor logic. The two researchers,
applying their computer to devel-
oping experimental low-power sub-
nanosecond devices, are checking out
the limits of the bipolar silicon-
planar techniques with respect to
such characteristics as power dissi-
pation and delay times.

Plug-ins. The computer consists of
two (possibly three) “mainframes,”
plus their power supplies. Each
“mainframe’’consists of 12 plug-in
modules, 10 of which model tran-
sistors and two of which model
diodes.

The transistor models are based
on the so-called transport model,
which is similar to the well-known
Ebers-Moll model. This model al-
lows variation of the following
parameters: base transit time, collec-
tor-and base-spreading resistances,
four junction capacitances, and the
collector-base capacitance, which is
divided into extrinsic and intrinsic
parts. Current gain and the emitter-
base forward voltage can also be
adjusted. If necessary, the equivalent
circuit can easily be expanded to
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take into account additional spread-
ing resistances in series with the
junction capacitance.

The diode models are analogs of
10 Schottky diodes, five in each of
the two plug-in modules allotted to
them.

The basic two-mainframe comput-
er can simulate logic gates with as
many as 20 transistors and 20
Schottky diodes. These numbers are
usually the upper limit on what
needs be simulated in the design of a
circuit chip. However, if necessary, a
third mainframe can be added.

Device parameters can be set by
potentiometer knobs on the comput-
er’s front panel. As with other
analog computers, no special pro-
graming knowledge is needed.

The $3,600 cost of the computer is
for a pair of 12-module mainframes
and associated hardware, according
to Ranfft. It does the same job as an
expensive large-scale digital comput-
er using elaborate and time-consum-
ing network-analysis programs: a
multitude of computer runs is
required as parameters are changed
to optimize the circuit.

Time scale. In typical analog
fashion, the computer works with a
time-scale factor that slows the
speed at which the circuits operate.
A factor of one million, for example,
translates an actual transistor
switching time of 1 nanosecond into
1 millisecond, slow enough for the
gate elements to be interconnected
by simple wiring.

Even at gate-delay times of 0.4
nanosecond, therc has been good
agreement between the transient
response of the real circuit and the
simulation, Rein says. This holds
even though the transistor equiva-
lents are less flexible, the two point
out, than those available in modern
network-analysis programs used on
high-speed digital computers.

The low millisecond speeds of
their computer allows switching be-
havior to be displayed as parameters
are varied on an inexpensive low-
frequency dual-trace oscilloscope.
Dc characteristics can also be
displayed. Any standard pulse gener-
ator with a variable pulse rise time
can drive the computer system. [
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rare earths rhone-poulenc

all grades ranging
from 95% to 99,9999% purity

Chemicals Division, P.O. Box 125 - Monmouth Junction - NEW JERSEY. 08852 (USA) - Telex 844.527 - Tel. 846.77.00
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Name

Address

Please send me information on rare earths.
CF G16/12 - Electronics
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THE

BIMOS OPAMP

The BiMOS concept we
announced just three years ago has
already changed the thinking of many
system designers. And has sweeping
implications for both engineer and
manager.

BiMOS is easy to use. Improves
product performance values. And reduces
costs over just about any op amp. in just about
any socket that calls for one.

BiMOS combines the best of
Bipolar and MOS.

The BiIMOS technology was born with the CA3100. Without
miracles of any kind. We simply put our experience in two technologies
together on the same chip, using standard commodity manufacturing
processes.

BiMOS proved that two technologies could be better than one.
More stable. More rugged electrically than either unprotected Bipolar
or BIFET. And lower priced by far than BIFET op amps.

By varying the mix of Bipolar and MOS we have made BiMOS op
amps which match a wide variety of circuit requirements.

BiMOS fills today’s need for a more
universal approach.

The chart below represents a new guide to op amp performance
and application for the design engineer.

B8iMOS
A
/ \
GEN'L PURPOSE SPECIAL, HI PRECISION
\ / \ /
\ 4
BIPOLAR BIFET
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With just a few types,
BiMOS affords the opportunity
to establish new low-cost

standards in all op amp cate-
gories. For example, the 3140
does most things better than the 741. Yet,
in alt but a handful of critical situations it will
also get BIFET jobs done. At a fraction of the cost.

And since BIMOS is a high-volume, simple-
to-manufacture technology, you can use it freely
without concern about availability.

Op amp category What BiMOS contributes RCA device
General Purpose Wide applicability CA3140
Low cost CA3130
FET Input Lower device cost CA3140
Reduced circuit cost CA3130
Wideband High slew rate with CA3140
4.5t0 70 MHz low ringing CA3130
CA3100
Micropower Strobability CA3130
down 1o 1.5mW
High Current Eliminates driver stage CA3130
up t0 22mA Low device cost
Rail-to-rait output swing ]

Simple manufacture means
high yield with high uniformity.

From one manufacturing step to the next, the BiMOS op amp
doesn't know whether it's a 3140 or a 741. It takes the same kind and
number of processes to make both.

In sharp contrast to the simplicity of BIMOS, the BIFET process is
longer and relies on ion implantation, used to define a channelin a
doped epitaxial layer.

Since the electrical characteristics of this epi layer vary, the junction
formed varies. That affects the FET pinch-off voltage, making device
parameters harder to hold to BiMOS tolerances. This is illustrated by
the gain vs. voltage and temperatures curves.
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A management report
on a technology
whose time has come.

Since the BiMOS process is easy to control, high yields are the
order of every manufacturing day. This has been our consistent
experience in three plants producing BiMOS in three different parts
of the world. So we are confident we can fill your high-volume needs
without interruption.

BiMOS BIFET
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BiMOS puts a new slant on
the learning curve.

The fast build-up of 54
BiMOS production, already in
the millions, brought a corre- $

spondingly sharp decline in
the price-learning curve.
One year after our first
announcement, the 3130 was
introduced at the one-dollar
level. And this year, we made T L 7 7
the 3140 available at the
same price as a 741.
Once again the BIMOS experience is in sharp contrast to that of
BIFET op amps which, although announced in 1974, are still relatively
high in price and low in volume.

Curves show lowest published price for each
technology

BiMOS encourages engineering
and manufacturing economies.

Savings from BiMOS go beyond low purchase price. For one
thing, the all-embracing performance of BIMOS simplifies and speeds
up the design process for engineers.

Whether they're redesigning a circuit or tackling a new problem,
they can confidently use BiIMOS to do a wide spectrum of jobs —where
previously, each of these jobs may have required careful, time-
consuming selection from an array of specialized op amps. What's
more, BIMOS op amps can often do jobs that used to require addi-
tional parts. This opens up further savings in design, manufacturing
and parts costs.
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: BIMOS
BIFET | FET Input I
Wideband
High Siew Rate
Micropower I
j General Purpose
[1] $5 $10

Standardizing on BiMOS offers other important cost benefits, too.
Such as consolidated purchasing, simplified incoming inspection, and
fewer types in inventory. You can treat BIMOS as a second source for
all the op amps it replaces.

BiMOS answers consumer demands
for improved values.

To sum up, BiMOS is an advance in step with the times. It pro-
vides many performance and reliability advantages over the old way
of doing things —at no extra cost. It's in keeping with the trend toward
standardizing on fewer components that can do more jobs. At atime
of squeezed profits, it can help reduce costs all along the line — costs
of design, manufacture, purchasing, inventory control, incoming
inspection. The end result is that you can offer consumers more value
at competitive prices.

A BiMOS offer from
RCA management to yours.

If you want to know more about how to use BiIMOS circuits in your
new designs or redesigns, or if you'd like to discuss how you can fit
BiMOS into your present inventory program, call us. Ask for the BIMOS
Product Director at 201-685-6116. That's our specially dedicated
BiMOS phone. Or write him at RCA Solid State, Box 3200, Somerville,
New Jersey 08876.
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DELCOS NEW 25-AMPERE HIGH VOLTAGE

DARLINGTONS WITH THE SPEED
AND ENERGY CAPABILITY
YOU ASKED FOR.

Good news for motor
speed control designers who
have expressed a need to
upgrade horsepower ratings.
The 25-ampere gain of these
new Darlingtons permits
increased horsepower
ratings of existing AC motor
speed control systems and
a reduction in paralleling in
new designs. However,
grouping of t. is available for
current sharing in designs

MAJOR PARAMETER LIMITS

e bee Veeo  CE iggg

e @2 @108 (sus) o2, @00V
DTS-4086 5 75 350V 35V  O025mA
OTS4067 10 150 350V 20V D0.25mA
075-4074 5 75 350V 35V 0.25mA
OTS4075 10 150 350V 20V 0.25mA

TYPICAL SWITCHING
- ) DTS-4066 075-4074
- 0TS-4087  DTS-4075
tr 0.5us 0.5us
ts 5.0ps 3.2us
0 85us 1.00s

NPN triple diffused silicon Darlingtons are packaged in solid
copper cases conforming to JEDEC T0-3 outline dimensions.

r —ﬁ
' SAFE OPERATING CURVES

5,

COLLECTOR CURRENT (AMPERES|

0.1 = SOUARE PULSES OF THE SPECIFIED ~t—t--+++1 —
EZLENGTH AT & REPET RATE OF 353333 e
| 4 PULSES PER SEC

) W 0 1 0 '
| 1 10 100 350

COLLECTOR-EMITTER VOLTAGE (VOLTS} ,
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with parallel Darlingtons. A
speed-up diode is built

into the DTS-4074 and
DTS- 4075 permitting

data sheet t, typicals of

1.0 us. Drive circuit
techniques involving

l,= 2 A and a Baker clamp
produce t, typicals in the
0.4-0.6 us range for the
DTS-4066, DTS-4067,
DTS-4074, and DTS-4075.

Our experience with
tolerances, faults, transients,
and start-stall conditions in
most systems convinces us
that these Darlingtons have
the right trade-off between
speed and peak power
handling capability. Note the
greater than 10 kVA region
of the reverse bias safe
operating graph. All this,
and you still get Delco’s
traditional solid copper
TO-3 hermetic package that
has a conservative 0.75°C/W
thermal resistance.

These Darlingtons are
already in high volume
production and are available
on distributor shelves.
Prices, applications litera-
ture, and data sheets from
your nearest Delco sales
office or Delco distributor
can complete the story on
these new Darlingtons.

Features

of Delco’s

new DTS-4066,
4067, 4074, 4075
Darlingtons.
0 Upgrade .
existing &
motor i e o
speed 7 .4
control
horsepower r#
[ Reduce need
ing in new systems.
0 Offer switching speed
improvements over our
earlier types.

[J Achieve greater than

10 kVA peak power
dissipation.

[J Available with t.; groupin
[ Delco hermetic copper
package with 0.75°C/W.

O Currently in high volume
production.

208/220 Vac,
3¢ MOTOR SPEED CONTROL

] CHOMETER
~- - - EEDBASK -
Lt J L |

] - 3o INVERTEE. - - - -1

Juteut H (l:)
Y vs [~ vARLNGTONS [
J 3

i
TS TS S NOUCTION
WOTOR
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NOW AVAILABLE FROM THESE DISTRIBUTORS
IN PRODUCTION QUANTITIES.

ALABAMA

BIRMINGHAM

Forbes Distributing Co., Inc.
(205) 251-4104
HUNTSVILLE

Powell Electronics

(205) 539-2731

ARIZONA

2 PHOENIX
Sterling
Electronics, Inc.
} (602) 258-4531

CALIFORNIA

GARDENA
Electronics
Distributors Div.

Bell Industries
(213)321-5802
GOLETA
R.P.S. Electronics, Inc.
(805) 964-6823
LOS ANGELES
Kierulff Electronics, Inc.
(213) 685-5511
R.P.S. Electronics, Inc.
(213) 748-1271
PALO ALTO
Kierulff Electronics, Inc.
(415) 968-6292
SAN DIEGO
Kierulff Electronics, Inc.
(714) 278-2112
R.P.S. Electronics, Inc.
(714) 292-5611
SUNNYVALE
Beil Industries
(408) 734-8570

COLORADO

DENVER
Kierulff Electronics, Inc.
(303) 371-6500

MIAMI SPRINGS
Powell Electronics/Florida
(305) 592-3260

ILLINOIS

ELK GROVE VILLAGE
Kierulff Electronics, Inc.
(312) 640-0200
SKOKIE

Bell Industries

Electronics Distributors Div.

(312) 282-5400
INDIANA

INDIANAPOLIS
Graham Electronics

(3?9’)" 2'{31{3‘5@2

NEW JERSEY

CINNAMINSON

Wilshire Electronics/
Philadelphia

(609) 786-8990

(215) 627-1920

CLIFTON

Wilshire Electronics/
New Jerse

(201) 340-1900

(212) 244-8930

NEW MEXICO

ALBUQUERQUE
Sterling Electronics
(505) 345-6601

NEW YORK
i BINGHAMTON
BALTIMORE Harvey Electronics

RESCO/Baltimore
(301)823-0070

MASSACHUSETTS

BILLERICA

Kierulff Electronics, Inc.
(617) 935-5134

(617) 667-8331

NEWTON

The Greene-Shaw Co., Inc.
(617) 969-8900

MICHIGAN
LIVONIA

Pioneer/Michigan
(313) 525-18

MINNESOTA

MINNEAPOLIS

Stark Electronics Supply Co.

(612)332-1325

MISSOURI
CONNECTICUT KANSAS CITY
NORWALK Walters Radio Supply, Inc.

Harvey Electronics
(203) 853-1515

(816) 531-7015

ST. LOUIS
LCOMP-St. Louis

FLORIDA (314) 647-5505
CLEARWATER
Diplomat/Southland
(8?3) 443-4514
CLAMPED INDUCTIVE

25+
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(607) 748-8211

BUFFALO
Summit Distributors, Inc.
(716) 884-3450

FARMINGDALE
Wiishire Electronics/

Long Island
(516) 393-5775
FREEPORT

Milgra /New York
(518) 546-6000
WOODBURY
Harvey Electronics
(516) 921-8700
(212) 895-9260

OHIO

CINCINNATI

United Radio, Inc.

(513) 761-4030
CLEVELAND

Pattison Supply Co.
tndustrial Electronics Div.
(216) 441-3000
DAYTON
Pioneer/Dayton

(513) 236-9900

OREGON

PORTLAND
Almac/Stroum Electronics
(503) 292-3534

PENNSYLVANIA

PHILADELPHIA
Almo Electronics
(215) 698-4000

PITTSBURGH
CAM/RPC Electronics
(412) 782-3770

SOUTH CAROLINA
COLUMBIA

Dixie Radio Sugply Co.,Inc.
(803) 779-533

TEXAS

DALLAS
Sterling Electronics
(214) 357-9131

HOUSTON
Harrison Equipment

Co., Inc.
(713) 652-4700
Sterling Electronics
(713) 627-9800

WASHINGTON

SEATTLE

Almac/Stroum Electronics
(206) 763-2300

Kierulff Electronics, Inc.
(206) 763-1550

SPOKANE
Almac/Stroum Electronics
(509) 928-0679

IN CANADA:

Zentronics Ltd.

Toronto (416) 787-1271
Ottawa (613) 238-6411
Montreal (514) 735-5361

OVERSEAS:
EUROPEAN
INQUIRIES:

European Parts &
Accessories Marketing
Grou

General Motors Continental

Plant 2, Noorderlaan,
Postbus 9

B-2030, Antwerp, Belgium

ALL OTHER
OVERSEAS
INQUIRIES:

General Motors Overseas
Operations

Parts & Accessories Dept.

767 Fifth Avenue

New York, N.Y. 10022

(212) 486-4412

DELCO ELECTRONICS
REGIONAL SALES
OFFICES

Charlotte, North Carolina
28209

4600 Park Road
(704) 527-4444

Van Nugs. California 91404
Box 2968
(213) 988-7550

GENERAL SALES
OFFICE

700 E. Firmin, Kokomo,
Ind. 46901
(317) 459-2175

Electronics

Division of General Motors

Kokomo, Indiana
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Under New




Management

Introducing a revolutionary
new product.

The 8080A microprocessor.
Well.. .. new for us anyway.
National is now second-sourcing
the 8080A. Backed by support devices

galore and a complete family of 8080 products
(some available now, some coming soon).

Were cranking 8080A’s out by the carload.
Delivery (as many as you want) is no problem.
So if the other guy’s line is busy, you might give us a call.

National Semiconductor Corporation
2900 Semiconductor Drive,
Santa Clara, CA 95051

r ]
1 1
| |
| |
| |
: Gentlemen, I
| Please send your passel of prolific pontifications about your |
| INSB080A, support devices, and related family products. |
| NAME - __TITLE |
: COMPANY. _ :
| ADDRESS. = |
loary STATE_zip |

4

ZNational Semiconductor
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Now, an alternative

in the precision resistor world.

Beckman introduces precision
film networks.

The board geography savings are obvious.

But our standard, 16-pin Series 698 Precision
Film Resistor Networks mean much more.
First, they’re competitive in purchase cost with
thin film discrete resistors. And, when you
consider inventory and handling costs, lead
bending, QC and other factors, they mean
about a 30% savings in “on-the-board” costs.

That isn’t all. Beckman precision networks
have better performance and stability than
unmatched discretes. With =5 ppm/°C tracking,
the matched resistors in our dual in-line
packages feature (1) absolute 1% resistance
tolerance ratioed to 0.5%, and (2) 50 ppm/°C
tempco.

The two models (see schematics) are standard
size and pin-spaced for automatic insertion.
Series 698-1 comes in 17 stock resistance

values; Series 698-3 in 20 stock values. And
these parts can be coupled, in series or parallel,
to obtain other values in gain-setting, summing
and feedback circuit applications.

The 1,000-piece price: just 65¢ for the 698-3
(8 resistors), 81¢ for the 698-1 (15 resistors).
Compare with discretes!

And remember: they’re standard... for quick
delivery, off the shelf through our widespread
distribution.

MO O aom

. §ms$ $ % % % 3R9

PELIL I B A B ?Ra( >£ T 11T 1,0
3 g % % R

XIﬁmmmJ o

5 S 0 5 3
Get into the world of precision resistor
networks. For more data, and applications
information, contact your local distributor or
Beckman Helipot today at (714) 871-4848,
Extension 1776.

BECKMAN-

HELIPOT DIVISION

48 Circle 48 on reader service card
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Independents dispute
AT&T’s $1 million
lobbying costs

Trade balance drop
seen steeper
In second half . . .

. . . desplte gains
in exports of
components, EDP

Tougher scrutiny
of military R&D
sought in Congress

Electronics/November 11, 1976

Washington newsletter

American Telephone & Telegraph Co.’s disclosure that it spent $1.04
million in three months lobbying for passage of the Consumer Communi-
cations Reform Act of 1976 is being questioned by an “outraged” North
American Telephone Association, independent makers of telephone equip-
ment. Citing AT&T’s “‘massive” congressional lobbying effort, NATA asked
“if this is the total quarterly expenditure incurred by Bell” in the April-
June period covered by the company’s report to the Federal Communica-
tions Commission.

The report is the first to the rcc since the Common Carrier Bureau
ordered AT&T and its subsidiaries to separately report lobbying expenses on
the company-sponsored bill to limit telecommunications competition. It
will be reintroduced next year. AT&T expects to report lobbying outlays for
1975 and the first 1976 quarter soon. Apart from NATA’s criticisms, the
report received little notice in Washington because it came in the final
week of the Presidential election campaign.

The 40% decline in America’s favorable electronics trade balance to $818
million just posted for the first half of 1976 is expected to be even larger in
the second. Commerce Department trade specialists privately estimate
that consumer electronic imports, mostly from Japan, continue to rise
sharply (see p. 36). “They are more than offsetting our exports gains in
computers, components, and military hardware,” says a Federal analyst.
First-half imports rose 58% to $3.12 billion from 1975, while exports of
$3.94 billion reflected an increase of only 18%.

First-half component exports climbed 30% from last year to $1.26 billion
compared to a 45% rise in imports to $746 million, according to new
Commerce Department figures. Computer exports rose 11% to $1.22
billion against $83 million in imports, up 32%. The commercial/indus-
trial/military category posted a 26% rise to $609 million compared to a
53% imports gain to $317 million. A 20% increase in medical electronics
exports to $115 million was partially offset by $89 million in imports, up
11%. Telephone- and telegraph-equipment exports of $112 million were up
12%, while imports dropped 2% to $48 million. But test and measuring
equipment shipments fell more than 7% to $238 million, while imports
rose 14% to $82 million. Calculators again posted a negative trade balance
of $54 million, more than double last year’s as imports rose 4% to $169
million and exports dropped 16% to $115 million.

With an eye to earlier identification and termination of failing high-risk
R&D programs, the new Congress will be asked to give tougher scrutiny to
military and space rR&D plans next year. That’s one major proposal
expected to come out of a new 115-page analysis for the Joint Economic
Committee’s subcommittee on priorities and economies in Government.
Nearly $15 billion will be spent in fiscal 1977 on military and space rR&D,
about 63% of all federal rR&D outlays.

Sen. William Proxmire (D., Wis.), subcommittee chairman who won
reelection handily last week, said the studies identify “serious and startling
shortcomings” in the allocation and expenditure of Federal rR&D funds.
The study challenges congressional funding of large projects without a
clear understanding that the potential or actual benefits are worth the
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Tunney loss seen
easing pressure
on survelllance

Retallers urge
shared, low-cost
EFT terminais ...

... while bankers

contest commission

50

on new rules
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costs, the low termination rate of high-risk programs which have an
acknowledged success rate of only about 10%, and the failure of the R&D
community to “come up with scientific tools for measuring rR&D results.”

Most Washington representatives of electronic intelligence and surveil-
lance equipment makers are feeling less defensive about the release by
November’s end of a 1,000-page Senate subcommittee report. The docu-
ment is expected to be highly critical of surveillance technology and its
possible threat to individual citizens’ liberties. The reason for their change
in mood: Sen. John V. Tunney (D., Calif.), chairman of the Judiciary
Committee’s constitutional rights subcommittee and champion of the
report calling for tighter industry regulation, was defeated in his reelection
bid. Nevertheless, industry officials await the report in order to examine its
section of the state of technology dealing with electronic eavesdropping,
data processors, sensors, optics and imaging, including night vision.

The nation’s retailers say they expect bankers to share access to the
hardware in their stores and pick up the operating costs if electronic fund-
transfer systems are to succeed. The warning was delivered to the National
Commission on Electronic Fund Transfers by the American Retail Feder-
ation during four days of hearings recently concluded in Washington. The
retailers “oppose the proliferation of hardware in our stores,” and are
convinced that “both the retail industry and consumers will reject EFT if its
costs exceed those of existing cash, check, or credit sales.”

Most bankers agreed EFT technical standards should be permitted to
evolve after deployment of terminals in the marketplace, rather than be
framed beforehand in anticipation of abuses. That was the view presented
by the American Bankers Association to the commission and supported by
former U.S. Comptroller of the Currency James E. Smith in a call for
more marketplace experience. But it was sharply disputed by several
citizens’ rights organizations who urged greater protection for privacy of
customer data in EFT systems. The commission is pushing to make a
preliminary report to Congress by February in order to begin framing EFT
legislation, even though it has until October 1977 to complete its final
report.

The National Commission on EFT wants legislation freeing systems from
restrictive Federal and state legislation regulating terminals as ‘“‘branch
banks” [ Electronics, Oct. 14, p. 50]. But that is opposed by mutual savings
banks, which see an unbeatable competitive threat from ‘“multibillion
institutions that might literally flood an area with electronic terminals and
be able to shrug off resultant losses if they occur.”

While banks dispute the nature and extent of regulation, savings and
loan associations are gaining valuable EFT installations and experience.
Since s&Ls got initial approval two years ago for EFT systems, the U.S.
League of Savings Associations say its 4,500 members have 23 projects
under way. Of the 1,368 terminals involved, about half are installed and
operating. Twelve projects with 336 terminals are proprietary, while the
other 11 involve 1,032 terminals shared in varying degrees by 167 s&Ls
and 17 other institutions.
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SPRAGUE GIVES YOU A CHOICE OF 2 MONOLYTHIC®
CERAMIC CAPACITORS THAT GO HAND IN HAND
WITH ALL TYPES OF STANDARD DIP COMPONENTS

Type 933C DIP-Ster* Moided-Case

Moisture-proof case offers excellent mechanical pro-
tection during hand or automatic insertion. Made by
alternately depositing thin layers of metallic elec-
trodes and ceramic dielectric until desired capac-
itance is obtained. then firing into a homogenous
block. Capacitance range: 18 pF to .1:F @ 100WVDC;
to 22uF @ 50V;to 47uF @ 25V

Type 7C Saddie-Base Resin-Coated

Tough resin case, with outer epoxy varnish coating,
protects against damage from handling as well as
moisture. Phenolic base plate insures accurate lead
spacing and eliminates resin run-down on leads.
Capacitor sections made with proven layer-built con-
struction. Capacitance range: 51pF to 1uF. Voltage
ratings: 50 and 100 WVDC.

For more information on these and other Monolythic” Ceramic Capacitors,

write for Short-Form Catalog MC-108 to: Technical Literature Service,
Sprague Electric Company, 35 Marshall Street, North Adams, Mass. 01247.

—————————————

%Sprague puts more component families into
dual in-line packages than any other manufacturer.
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Electronic snapshots at 40 per second

Interface GE’s latest automation camera to micro and mini
computers for new sensor applications. Each exposure provides
discrete data from 16,384 picture elements for inspecting parts,
measuring hole diameters, handling materials, and controlling
manufacturing processes. As the eyes of industrial robots or
other automated equipment, TN2200’s can exactly locate and
identify an object on an assembly line.

For quality control the TN2200 can also view x-ray displays
of packaged materials. Other applications include tracking air-
planes, viewing callers on picture phones, and recording research
observations as they occur.

GE’s advanced design ensures long life and lack of drift. And
being solid state it’s small, rugged, and low on power consump-
tion. For resolution and reliability at only $840, call us about
the TN2200.

| N‘700

{l GENERSL CLEETRIC

- 27 .o 7”
Typical Camera Body
Lens

Optoelectronic Systems Operation
General Electric Company
Electronics Park 3-201
Syracuse, New York 13201
(315) 456-2832 or 2808

GENERAL D ELECTRIC

52 Circle 52 on reader service card
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I2L chip, started in Japan, provides
phase-locked loop for citizens’ radio

Integrated injection logic is used in a
phase-locked-loop frequency synthe-
sizer that contains all frequency-
determining circuits for single-crys-
tal control of a class-D citizens’ band
radio, except for the voltage-
controlled oscillator and the low-
frequency-loop amplifier. Because of
the versatility of the XC3390P 1.
chip, initiated by Motorola Semicon-
ductor Products Group applications
engineers in Tokyo, many of the
peripheral components needed with
competitive complementary-Mos de-
vices are eliminated.

Even though the device integrates
high-speed and high-density logic on
the same chip with linear functions,
it is inexpensive because it is
processed on the same line as the
company’s low-cost linear integrated
circuits. Use of a 24-pin dual in-line
package with same 0.3-inch spacing
between lines of pins as packages
with a smaller number of pins
minimizes the space requirement
and maximizes cost-effectiveness.

Operation. The basic design of the
new device was developed by Motor-
ola applications engineers in Tokyo,
working with their customers. Devel-
opment of the device, especially for
the 40-channel transceivers to be
used next year in the U.S., was
completed by Motorola engineers in
Phoenix, Ariz.

The phase-locked-loop frequency
synthesizer operates in double-
superheterodyne CB radios with in-
termediate frequencies of 10.695
megahertz and 455 kilohertz. In the
transmit mode, the XC3390P gener-
ates the exact channel frequency. In
the receive mode, it generates a
frequency that is offset from the
channel by the first intermediate
frequency. A fixed 10.24-MHz fre-
quency converts the first i-f to the
second i-f in an off-chip mixer.

Like many other pLL chips, the
Motorola device divides the frequen-
cy from the reference oscillator

Electronics /November 11, 1976

down to 5 khHz in a fixed-ratio
divider. Also, the frequency of an
operating channel, derived from the
voltage-controlled oscillator, is div-
ided down to 5 kHz in a programable
divider.

Comparing. The two frequencies
are then compared in a phase
comparator off the chip, which
generates a correction voltage to
maintain the vCo at the precise
frequency of the channel. An inter-
nally generated out-of-lock signal is
applied to the linear gate, and it
effectively turns off the output at the
exciter-output pin of the synthesizer

chip to prevent out-of-band radiation
during the initial look-up time.

The Motorola 121 chip differs from
most competitive devices in that it
uses a crystal of 30.72 MHz rather
than the usual 10.24 MmHz. Two emit-
ter-follower-logic prescalers on the
chip separately divide the crystal-
oscillator frequency by two to obtain
15.36 MHz and three to produce the
10.24 mHz. The frequencies are
divided at a low level on the chip.
The 10.24-MHz signal is divided in a
binary counter by 2,048 to produce 5
kHz as one input to the phase
comparator.

Around the world

German coupler aligns optical-fiber ends
Researchers at West Germany's AEG-Telefunken have built several experi-
mental connectors that align the ends of optical fibers accurately enough
that the plug of one fits into the socket of any other. The connectors hold
coupling losses to less than 0.4 decibel for multimode fibers with a core
diameter of 45 micrometers and outer diameter of 130 um. The fiber ends
are cemented in V-grooves cut longitudinally to the centers of two steel
cylinders that form the plug and socket

The fibers, flush with the ends of the cylinders, are automatically aligned
when the ends of the plug and socket are held in place by an overlapping
cylindrical pin, which has one flat side to align the V-grooves of the two parts.
The pin is fastened to the cylinder in the plug end, and a spring in the socket
end opposite the V-groove forces the cylinder against the pin. The tolerance
is controlled by the accuracy of the V-groove angles, rather than other
physical dimensions.

Sony PCM adapter adds hi-fi to video recorder

An experimental pulse-code-modulation adapter can convert a home or
industrial video-tape recorder into a stereo tape deck that performs better
than the finest professional product. Japan's Sony recently demonstrated
the adapter at the International Audio Fair in Tokyo and plans to produce it
during the second half of 1977 at roughly the same price as a home VTIR—
about $800. The attachment should provide outstanding reproduction when
connected to the video terminals of any VTR, but Sony will guarantee
performance only when it is used with the company’s own recorder.

Best resuits are obtained with commercially recorded tapes, the firm says.
However, standardization both of the VTR and the PCM recording technique
may be required to build a commercially viable market for prerecorded
tapes. The adapter/VTR combination plays back with a dynamic range of 85
decibels for program material it records and 95 dB for commercially
recorded tapes. For operation at 0.1% harmonic-distortion level, these values
are 40 dB and 50 dB, respectively —better than those that open-reel tapes
can achieve. The system can provide harmonic distortion of 0.03%, better
than the most expensive professional analog tape recorders.
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You can buy
this signal generator
for a 3-month job,
and then let it

When you buy electronic test equipment
for a short-term project, you're stuck with the
equipment after the project is completed.
Maybe it’ll sit around gathering dust and cost-
inlg you money. Or maybe you could sell it at
a loss.

Or maybe, you should have rented it
from REI.

When you rent equipment from us, you
keep it only as long as you need it. When you’re
through with it, you send it back. Since you pay
only for the time you have your instruments,
you never have to spend your money on idle
equipment. Short-term needs are just one
reason for renting. Immediate delivery is an-
other. Because we maintain over $10 million in
mventory in fully stocked instant inventory
centers around the country, you can get
delivery within hours.

You can rent
this signal generator
for a 3-month job,
and returnit

REI stocks over 8,000 fully checked-out
test instruments. And they’re ready whenever
you are. For the full story on renting as well as
our low prices, send in the coupon for prompt
delivery of our free illustrated catalog. Or call
us now for your immediate requirements.

Rental Electronics, Inc., _|
99 Hartwell Avenue, Lexington, Mass. 02173.

Please send me your free instrument rental catalog:
Name ~ Title
Company . I
Address N
City .

Tel. Number_

Rental Electronics, Inc.

A PEPSI(O | EASING COMPANY
Burlington, MA (617) 273-2770 « Gaithersburg, M) (301) 948.0620 o Oakland, NJJ (201) 337-3757 « Ft. Lauderdale, FL, (305) 771-3500

Des Plaines, I1. (312) 8276670 ¢ Dallas, T

(214) 661-8082 ¢ Mountain View, CA (415) 968-8845 ¢ Anaheim, CA (714) 879-0561

Rexdale. Ontario (PLC Leasing Ltd.) (416) 677-7513

Circle 54 on reader service card



Quality stressed
in Japan’s program
to bolster defense . . .

. . and plan favors
U. S. warplanes

Plessey speeds up
ECL line at same
power levels

Nordmende markets
TV games in color
from West Germany

Electronics/November 11, 1976

Japan is stressing quality rather than quantity in its upcoming national
defense program, which begins March 31 at the end of its fourth five-year
plan. One reason for the change is that the government no longer
envisions a steady increase in numbers of weapons; in fact, the number of
operational aircraft is expected to decrease from about 490 to 430 because
of the withdrawal of F-86 fighters, which are of Korean War vintage.

What’s more, the program’s provision for a new budget each year
minimizes the chances for unreasonable reductions, which in the past have
been forced by opposition parties because the entire budget had to be
approved in the first year of the plan.

U.S. aircraft are expected to be selected to fulfill Japan’s latest five-year
plan. The new mainstay fighter, probably the F-15 from the U.S., will be
selected late this year or early next year. The fighter is included in the
authorizations for 10 squadrons of interceptor units, three squadrons of
support fighter units, and one squadron of air-reconnaissance units. Also
authorized is a squadron of early-warning aircraft, which may come from
the U.S.

The popular fast emitter-coupled-logic families are about to get even
speedier siblings with the same power levels from Britain’s Plessey
Semiconductors. The first product in the Plessey ECL-3 family is the
SP1660F dual four-input gate that is three times faster than standard
devices. It has a gate delay of 500 picoseconds with a power dissipation of
200 milliwatts. Targeted applications are instrumentation, nucleonics, and
pulse-code-modulation communications links. Still under development is
the SP 10131, an tcL 10-kilobit dual-D flip-flop that quadruples the clock
rate to 750 megahertz.

Plessey says the higher speed of the device comes from improving its
own Process 3 to dope a fully implanted transistor with arsenic that way,
it can get well-defined structure edges. Also made by the same process is
the SP8619 1.5-gigahertz divide-by-four counter with guaranteed
performance from 0°C to 70°C.

A new color television set featuring built-in games and a novel wired-in
electronic-photocell rifle is being pushed by West Germany’s Nordmende.
The 26-inch Nordmende set, called Spectra-Color-Teleplay, provides six
different ball games—squash, tennis, soccer, ping pong, hockey, and jai
alai—and four shooting-type games— fox hunt, combat shooting, rabbit
chase, and pigeon shooting. For the shooting games, the rifle is connected
to the set.

The game module, designed around an integrated circuit from General
Instrument Corp., is built into the receiver and connected to the video
input. Spectra-Color-Teleplay models cost only $80 more than Nord-
mende’s standard 26-inch color sets. .
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Uncertainty clouds Although President Ford has approved the sale of two Control Data Corp.
CDC combputer sale Cyber 172 computers to the People’s Republic of China, [p. 36], officials
P of Control Data France remain worried that the new Carter administration
to mainland China might delay or scrap the deal. And the Paris-based International Coordi-
nating Committee for exportation to Eastern Countries still must approve

the sale of the computers [ Electronics, Oct. 14, p. 55].

Control Data France, which is furnishing the computer network in
collaboration with France’s Compagnie Générale de Géophysique, hopes
that Cocom approval will come by the end of this month and that the first
computer will be delivered to Peking by the end of the year.

Japan urges makers The Japanese government has applied pressure to the country’s manufac-
turers of consumer video-tape recorders to adopt an industry-wide stan-
of VTRs to adopt dard so that a tape made by any of them will play on any recorder.
standard products Although the Ministry of Trade and Industry has unofficially urged the
companies individually to standardize, this is the first “administrative
guidance.” miTi officially called together executives of 13 manufacturers
Oct. 28 and urged them to begin work as soon as possible on a new
generation of compatible products and stop the proliferation of noncom-
patible ones.

The three leaders in the sales race—Sony, Matsushita, and Japan
Victor —are expected to intensify their sales effort to grab a dominant
market share. If one of these systems is chosen for production and sale by a
company not yet in the market, such as Hitachi, the standard could be
virtually set. Still, it may take several years to make agreements on a
single design, work out a way to share patents, and formulate a policy

with respect to present incompatible equipment and tapes.

Philips color-TV Now that the Philips-developed 20AX self-converging beam system
[ Electronics, Aug. 8, 1974, p. 120] is being used on 18-, 22-, and 26-inch
concept extended color-television tubes, the Dutch company and its subsidiaries are also
to 20-inch tubes gearing up for production of 20-inch versions. The 20AX tube concept has
become the dominant one in Europe since it was introduced about two and
a half years ago, and it is gaining in Asia, Latin America, Australia, New
Zealand, and South Africa. The guarantee for color tubes using it has been
134reased to three years in Germany, says Philips subsidiary Valvo Gmb#
in Hamburg. Philips has nine factories producing color-Tv tubes and three
making tube-deflection units.

ICL system chosen The European Economic Community commission has decided to install a
BYIENTCoeE computer system from Britain’s International Computers Ltd. at its data
y P center in Luxembourg. The ICL 2980, chosen to meet needs of the center,
Economic Community which are growing about 25% annually, will replace existing equipment
from Cie. Internationale pour I'Informatique of France and iBM of the
U.S. The complete system will rent for $225,000 to $245,000 a month.
For several weeks, the commission has leaned toward the iCL system, even
though it is fairly new, and despite reports that a similar installation at the
European Space Research Organization center at Darmstadt, West

Germany, has been having software problems.
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At last.
Aup
built for

Programmers
have had it
all their way
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This new engineer-
oriented 8-bit micro-
processor is both
simpler and more
economical. The

EA 9002 is designed
for hundreds of real-
time, real-world jobs
that engineers used

electronic
TS tosocue e,

to do most of these jobs can be built
with fewer components and at lower
cost than is possible with other uPs.

EASE P

Circle 57 on reader service card

It's easier to understand.

Easier to program.

Easier to interface because it
connects directly to standard ROMs,
PROMs, RAMs, I/Os and MSI circuits
from most manufacturers. These in-
clude the EA 4600, EA 4700 and EA
4900 ROMs, the EA 2708 EPROM, the
EA 2111 RAM, et cetera.

We designed the EA 9002 espe-
cially for small-to-medium data and
process control applications. Like
smart instruments. Data collection
terminals. Peripheral controllers.
POS terminals. Elevator controls.
Video games. Machine tool controls.
Electronic scales. Bottling machines.
Any application that's essentially
logic processing and control.

We gave it all these advanced
features to make it simple to use:

A 512-bit RAM right on the uP
chip. (So you may not need
an external RAM at dll.)

Binary and BCD arithmetic in-
structions. (With built-in deci-
mal correction.)

A 28-pin package in place of the
usual 40-pin DIP. (That tells
you it's got to be simpler —
and cuts the cost too.)

A single +5v supply require-
ment. (Just like TTL.)

Standard TTL inputs and out-
puts. (So you can intercon-
nect directly from the uP to
any standard TTL logic.)

A single-phase clock input
(For more simplicity.)

A 2 usec fetch and execution
time. (So the speed is there if
you need it.)

Simple as it is you still need
software and firmware support. So
we've got that all together for you
too. A comprehensive user's manual.
A cross assembler available on
National CSS and GE time-sharing
networks. A micro-controller PC
board for prototyping. An emulator
for software development, program
edit and resident assembly. And a
full-blown software development
terminal with complete ASCII key-
board, CRT display, and {loppy disk
memory.

Here's your chance to get out
from under unnecessarily compli-
cated uP development—and end
up with a less costly system as well.
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Just plug programmed PROMs
»r one 16K ROM into the EASE 1001
yoard to make an operational micro-
:ontroller. Excellent for prototypes—
ind the final product in many cases.

Preconnected on the board are
in EA 9002 microprocessor {(with an
m-chip 512-bit RAM), a clock, I/O cir-
:uits, and sockets for eight 1702A 2K
’ROMs plus one EA 4600 16K ROM.

The board interfaces directly
o standard TTL circuits. Requires
»mly +5v and —10v supplies.

Circle 57 on reader service card

Here's a breadboard for your
system alreadv complete except for
programming. It can save you weeks
of development time and expenses.

We built the EASE 1001 primai-
ily for prototyping. The design is sc
generalized that it works well in a
great variety of applications. And
many low-volume users find it eco-
nomical to incorporate this board
into their final system.

If you load the board with eight
1702 erasable PROMs, you get 2048
8-bit bytes of program mmemory. Any-
time you're ready, this memory can
be replaced with a single economical
EA 4600 mask-programmed ROM.

¢
EASE 1001

There are two 8-bit TTL input
ports (16 terminals) and three 8-bit
TTL ourput ports with latches (24
terminals).

The board has a crystal-controlled
oscillator allowing an instruction
execution time of either 3.2 or 6.4
usecs for 1-byte instructions.

The EA 1001 board helps you
~ealize the full potential of the EA
3002 microprocessor. Helps you build
complete uP systems, quickly, simply
and economically.




This $995 emulator makes
programming easy and inexpen-
sive. Costs only a fraction as much
as equipment with comparable
capability. And it's the only hard-
ware/software development system
that's complete in one stand-alone
desk-top machine.

The EASE 2000 is an in-circuit
emulator that you can wire right
into your system to see how it
works. The emulator uses the same
components as your final system —
except it has RAM where ROM or
PROM will be.

You can program with simple
hexadecimal object code. Or plug
in an optional $250 assembler and
program with instruction-set
mnemonics through a TTY terminal.

EASE P

Circle 57 on reader service card

Tre EASE 2000 has keybocrds
for bcth control and data entry. It can
also be loaded and dumped via an
ASR33 TTY terminal. A built-in hex
LED display indicates keyboard
entry, a 3-digit address, and 2 digits
for data bus contents.

The emulator operates in two
basic modes: either EXECUTE or
EDIT. In the EXECUTE mode, the
program may be run at normal
clock speed, stopped automatically
at preset breakpoints, or stepped
through one instruction at a time
while displaying the current addiess
and da:a status.

In the EDIT mode you may
read, modify or write into program
mermory and microprocessor
memory locations as defined within
the editor software. All EDIT opet-
ations appear in the LED display.

If you plug-in the optional
resident assembler and program
with mnemonics, the emulator will

United States

X =

flag errors in your program, assign
symbol values, and convert instruc
tion mnemonics to 9002-executable
codes.

The emulator has 2K 8-bit bytes
of RAM to store the program — the
same program capacity that will go
on the EASE 100! micro-controller
card in ROM or PROMs.

The EASE 2000 emulator really
takes the place of the logic bread-
board you used to build and debug.
Like the breadboard, it can be
wired right into your system for
real-time operational tests. That's
another reason we call the EA
9002 the engineer's microprocessor.

For a complete package of
informative literature contact any of
our worldwide offices. In the U.S.
call on our toll-free WATS line below.

Europe
ELECTRONIC ARRAYS, INC. ELECTRONIC AR
Hrdleystraat 3 551
reer, Netherlands i1
TLX: (844) 12674 WX 91
Far East
RIKEI CORPORATION e
shi-Shimbashi :"-[:ST

1-18-14 Nis}

4

WEST

Linti
,,,,,,

Toxye 105, Japan MID-AMERICA

. Lou
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Switch to the LICON.
LPB line...a spur

to your imagination!

Your design ideas really will
track better when you keep
Licon LPB’'s in mind. With
Licon's vast array of choices
and options you're sure to find
the switch you need quickly,
save design time, and avoid
frustration.

Take our Series 05 LPB’s for
example. These economical
lighted or non-lighted low-
level switching devices are
available in seven lens cap
colors, plus clear. Centrally-
located red, yellow or green
LED display, too. Excellent
illumination with LED’s or
inexpensive T 1% wedge base
lamps. Fits .625 panel cutout.

Single or double pole versions.

Unitized housing and
mounting latches. Bifurcated
contacts with long wipe. Good
tactile feedback. U.L. listed.
Wide application range. |deal

llinois Tool Works Inc. 1976

for low energy digital
electronics switching.

Our Series 06 LPB's feature
Licon’s ultra-reliable double-
break Butterfly* switches. One
or two-lamp illumination. Over
200 display options. One light
full screen. Two-light vertical
split, horizontal split, or full-
screen illumination. Solid
color, projected color,
insertable legend or hidden
display. Use standard T 13
flange base lamps. Fits .70 x
.920 panel cutout. U.L. listed,
C.S.A. certified, and meets

3 mm terminal spacing
requirements. Wide

application range. Both Series
05 and 06 LPB’s have standard
PC or .110 quick-connect
terminals.

Many other brilliant choices
available in our amazing array
of lighted and unlighted
switches. Switch to us for best
answers. Call or write for our
Licon Switch Catalog: Licon,
6615 West Irving Park Road,
Chicago, lllinois 60634.
Phone (312) 282-4040.

TWX 910-221-0275.

ﬂ LICON

A DIVISION OF ILLINDIS TOOL WORKS INC




Above Any Other

Bipolar Microprocessor -
Family w s,

(200 OR MORE GATES)

_FAIRCHILD 4-BIT SLICE vs 2901

FAIRGHILD AMD
COST (100-PIECE PLASTIC) $12.00 $21.00
SPEED (MINIMUM CLOCK PERIOD) 75ns 105 ns
RACRACEISIZE ol NG WIDE oo INCHWIDE
DIE SIZE 10.000 MIL? 30.000 MIL?
LSI DEVICES IN FAMILY 5 g

Macrologic Bipolar Microprocessors: by part, b

Faster. Cheaper.

Part for part, system for system,
the Fairchild Macrologic family is
taster and cheaper thar any other
Bipolar Microprocessor farnily
around. There are currently eight
200-gate-olus LSt devices, with
tour more coming soon. Yet
because we've kept design
parameters simple (to meet 95%
of potential applications), you pay
less anc get maximum speed
Better matched.

The Macrologic family of Bipolar
Microprocessors is the most
advanced tamily available. There

62

is more flexibility, more combina-
tions of functions to best meet
your application needs. So you
get a better matched system with
better performance.

More memories.

Because there is more to a
microprocessor than just the
processing, Fairchild delivers
more bipolar memories, in greater
variety, than any other source.
Thirty devices in total. Including
our industry standard 93415
(1024 x 1) and 93422 (256 x 4),
plus the fastest PROM around—
our 93448.

Step into the future.

Our commitment to Bipolar Microprocessing
is substantial. By combining our broad (and
growing) Macrologic product base with our
unique process background in [soplanar,
Injection Logic, Schottky and Subnanosecond
ECL, we'll always be at the leading edge of
this critical technology We invite opportunities
to put this engineering mix to work on your
particular operation. Contact any Fairchild
Distributor, Rep or Regional Office.

Electronics /November 11, 1976



World's Fastest Microprocessor Famify FUNCTION FUNCTION
VS

(LS! ONLY)
DEVICE FUNCTION
FAIRCHILD |  AMD B o
=l o "4-BIT SLICE. T
9405A 2901 ALU/REGISTERS
) MICROPROGRAM
9408 2000/11  SEoiORROG!
| DATA PATCH SWITCH.
9404 BYTE MASKING, SIGN
EXTENSION, SHIFTING
PROGRAM COUNTER
9406 AND LIFO STACK
9407 ADDRESS ARITHMETIC
ey o “TcycLIC REDUNDANCY
9401 | CHECKER
9403 FIFO
- so1a | VECTORED PRIORITY
| | INTERRUPT ENCODER
9410 SCRATCH PAD

EXPANDING MODULE

= " COMPATIBLE BIPOLAR
30MEMORIES | 14 MEMORIES | SOMPATIBL

MACROLOGIC vs SSI/MSI

ONE REP_ACES
MACROLOGIC THIS MANY
PART &S1/MSI PARTS

9401 12
9403 16
9404
9405A
9406
9407

9408

9410

More Macrologic
Family On The Way

Added sources.

Jur Macrologic line is being sec-
»nd sourced by another major
sipolar marufacturer. So you are
1ssured of always naving sufficient
supply at competitive pricing.

Special ofter. For a limited time, we're offering complete data

books on parts and applicatiogs for Bipolar Memories (@ $3)
and Macrologic [ @ $3) ..or both for a special price of $5.
Check the appropriate box and send it along with your check F

Mail to: Fairchild Camera & Instrument Corp., Bipolar Memory
& ECL Division. PO. Box 880A, Mountain View, CA 94042

“aircniid Camera & Instrument Carp.
3ipolar Memory & ECL Division,

164 Ellis St..Mountain View, CA 94042.
fel.:(415)962-3541.

WX 910-379-6435.

Aacrologic from Fairchild.

O Bipolar Memories @ $3 ([ Both @ $5

0O Macrologic @ $3 O Free Line Card wno ELSE?

NAME/MAIL STOF

COMPANY NAME

ADDRESS

CITY/STAIE/ZIP
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The only microcomputer
with the power of a PDP-11.
The PDP-11/03.

If you’ve beenlooking fora
microcomputer with minicom-
puter power at a micro price, join
the hundreds of OEMs who've
already found it with the DIGITAL
microcomputer. The PDP-11/03.

The 11/03 gives you every-
thing you could ask for in a small
computer. High performance.
High reliability. And alow price —
just$1,357 in quantities of 50.

And that micro price buys you
mini features that quickly trans-

late into benefits OEMs appreciate.

Features like full PDP-11 instruc-
tions with eight general purpose

registers for fast program devel-
opment. RAM (MOS or Core) and
PROM memories that let you
match the memory with the appli-
cation. Hardware vectored inter-
rupts with stack processing for
real computer power. And
multiple-sourced components

for sure delivery.

Buying our 11/03 also buys
you the chance to start small with-
out staying small. Because you can
add up to 32K words of memory,
fast floating point instructions,
and more. Whenever you and
your customers are ready.

Besides growing biggerin
size, the 11/03 lets you grow big-
ger in scope. It’s software com-
patible with every other PDP-11
we offer. From our LSI-11 all the
way up to our medium scale
PDP-11/70. That means you can
take full advantage of Digital
PDP-11 software and services.

You can also take advantage
of Digital’'s OEM Referral pro-
gram — your chance to take onan
international marketing and
support team without hiring
them. The OEM Referral program
can help you locate new custom-




ers and new markets around

town and around the world. And

it can all start with the PDP-11/03.
Soif you'relooking fora

proven microcomputer with
proven power and performance,
get the micro with all the power
and performance of a PDP-11.

lBigital Equipment Corporation, Maynard, Massachusetts ]
| O I'm interested. Please send information. |
O I'm more than interested. Please have your nearest Digital sales

| representative contact me.

iName ~ Title__
Company__ _ . - |
IAddress Phone _ _ :
ICity State _ Zip__ _

- _ —

Digital’s PDP-11/03. Call your
nearest Digital sales office.

Or send the coupon to Digital
Equipment Corporation, May-
nard, Massachusetts 01754.
(617)897-5111. European head-
quarters: 81 Routede l’Aire,

1211 Geneva 26. In Canada:
Digital Equipment of Canada, Ltd.

dlijgliltiall

50,000 computerssaving
managers millions.




UNRETOUCHED

Note rough
jagged edges
always

present >

Your IC lead frames look like
this at 30X enlargement (unre-
touched). Because they are punched
out of metal, the edges are rough,
jagged and irregular. In contrast, the
flat sides of the lead frame are
smooth, even and perfectly plated.

Arrows ind cate scars and abrasions made by
rouagh edge of lead frame,

22X meagnrfication,
unretoucied.

THEIRS |

An ordinary edge-bearing
socket contact after 5 irsertions
of DIP lead frame. Contact

has been spread apart to

show ins de faces of contact.

Notice how the contact has

scars and abrasions from

rough, irreqular edge of IC

lea? frame. Electrical con-

tac: is degraded and resist-
anceisincreased. Reliability

is cbviously reduced.

Lead frame in p/ace in an
orainary €dge-bearing
contact. -

Arrows indicate contact surface still smooth,
clean, free from abrasions.

22X magnificatior,
unretouched.

—

ROBINSON-NUGENT “side-

wipe” socket contact after 5 in-
sertions of DIP lead frame.
Contact has been spreac
apart t¢ show inside faces
of contact. See how the RN
contact—because it mates
with the smooth, flat side ot
the IC /ead frame—retains
its surface integrity. This
100% greater lead frame
contact results in continued
high reliability.

Lead ‘rame in place in
RN “side-wipe” contact.




expose’junk’socket problems

Secret of RN high reliability
‘side-wipe’ DIP sockets
revealed by microphotos

Here’s microscopic proof that high reliability
Robinson-Nugent “side-wipe” DIP sockets
make 100% greater contact than any edge-
bearing socket on the market. This advance
design provides constant low contact resist-
ance, long term dependability— trouble-free
IC interconnects. Yet RN high reliability DIP

sockets cost no more than ordinary sockets! Get the high reliability that eliminates trouble.
RN “side-wipe” DIP sockets make contact with the
wide, flat sides of your IC leads. You get 100% greater
surface contact for positive. trouble-free electrical
connection.

| \\\WRI'I‘E TODAY

—

for catalog and informative

book “What to Look for in They’re even packaged for high reliability.

IC Interconnects.’ Free “Protecto-pak”® packaging delivers consistently per-

from Robinson-Nugent—the people who make more fect RN sockets to your production line—for auto-
kinds of high reliability IC sockets than anyone. mated or manual assembly.

OLDINS ON
NUGENT ING.

800 East Eighth Street, New Albany, Indiana 47150 * Phone: (812) 945-0211

Call me, I'm interested circle 66
Send product information circle 205
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THE J387-
WHEN PRODUCTIVITY

Here are seven ways in which the J387 Memory Test
System helps increase productivity. Study them closely.

hen it’s time to invest in memory testing equipment, you'll
want to remember them all.

REPEATABLE RESULTS WITH HANDLERS or PROBERS.
Because the system was designed to drive devices at the end

of cable, test results are consistently repeatable even when

wafer probers or automatic handlers are connected to the system.

NO TEST STATION TWEAKING.
The system’s software eliminates the need to modify the pro-
| Al ¥ gram every time you change test stations. Once set, the times
3 PN . stated in thetest program are always valid.

PROGRAM YOUR OWN PATTERNS.
Teradyne’s new programmable pattern generator allows you to produce whatever
patterns will exercise your memories best in the least amount of time.

TWO STATIONS MEAN HIGH THROUGHPUT.
The basic J387 arrives with two test stations because experience has shown that
EZO g(siuglly offer the lowest cost per device tested. Should you require more, they can
added.

TESTS RAMs, ROMs, EVEN 16Ks.
The J387 will test many different RAMs and ROMs, including 4k devices in 16-,

18-, and 22-pin packages. Even memories with up to 16 address inputs can be
handled.

ALL THE DATA YOU NEED.

You're provided with cumulative Schmoo plots, lot summaries, distribution analy-
ses, datalogged parametric values, and all the other data you need to increase yiel
and improve productivity.

TERADYNE PRODUCTIVITY TURNS UP EVERYWHERE.

You'll find it in hardware optimized for memory testing. And in Teradyne’s unique
10-year circuit module warranty. It's why we maintaina seven-dafr, 24-hour trouble-
shooting service. And a global service program backed up by local parts stocking
centers.

Whether you're a memory user or manufacturer, the J387 delivers what you need.
Optimized memory testing that will boost your throughput and increase your produc-
tivity. For the full stor{/(l)n the J387 Memory Test System, write: Teradyne, 133
Essex Street, Boston, Massachusetts 02111. In Europe: Teradyne, Ltd.,Chive
House, Weybridge, Surrey, England.

WE SELL PRODUCTIVITY.

f ERADYNES

CHICAGO {512)298-8610/DALLAS (214) 231-5384/NEW ENGLAND (617) 458-1256/NEW YORK (201) 334-9770
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Probing the news

Analysis of technology and business developments

Manpower forecasts need surgery

Experts agree that engineer demand studies are useless,
but that fresher and better data could improve them

by Bruce LeBoss, New York bureau manager

Are existing forecasts of engineering
manpower needs accurate and scien-
tific? The answer from experts is
no— but, they add, while such stud-
ies will never be perfect, improved
data and methodology could make
them better and more useful.

Authorities in the field agree that
the forecasts share major faults.
Among them:
® They're based on information that
is outdated.
® They fail to consider market
forces.
® They don’t allow for short-term
economic changes.
® They ignore regional and interna-
tional factors.
®m They are inaccurate when based
on hiring plans, because employers
tend to be secretive.

The result is that persons, particu-
larly in engineering schools, using
demand studies may be misleading
students about career opportunities.
That has been a major complaint
about data furnished by the Engi-
neering Manpower Commission in
New York [Electronics, Sept. 16,
p. 75]. a research arm of the Engi-
neers Joint Council that is supported
by 36 professional societies. But
other professional groups, industry
associations, and government agen-
cies share the guilt, and several of
them are beginning to move toward
remedies. The IEEE, for one, has a
task force that will begin writing a
report this month on what data it
must have (see “The IEEE steps in,”
p. 70).

Until reforms are made, statisti-
cians and economists will remain
dissatisfied with demand surveys.
Perhaps summing up the views of his
colleagues is Eli Ginsberg, professor
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of economics at Columbia Univer-
sity’s Graduate School of Business
and chairman of the National Com-
mission on Manpower Policies.

“My general view of all demand
studies is that they’re not worth-
while. I’'m unenamored by all of the
high-powered model analyses.
They’re a lot of garbage,” he asserts.
Nonetheless, “this doesn’t mean that
they shouldn’t be done, but that they
should be both done and used with
caution and restraint.”

A good system of forecasting,
according to Herbert Bienstock,
New York regional commissioner of
the Bureau of Labor Statistics, has
to be revised frequently. *“These
kinds of regression forecasts have a
Maginot Line aspect to them, as we
are projecting on a number of givens
and assumptions that are subject to
change,” he says. While certain
assumptions tend to remain static,
others are subject to change given a

-
=

{IN MILLIONS)

=
o

2
2
&
S
&
S
=

1872 1985
ENGINEERS

different set of energy, ecology, and
occupational safety and health poli-
cies, or a change in technology,
administration, or regional move-
ments, he notes.

In the engineering field, Bienstock
adds, *“‘we have been through a
number of forecasting disasters. To-
day’s job openings are not tomor-
row’s job opportunities, and tomor-
row’s job opportunities don’t relate
to growth alone but substantially to
replacement needs.” Generally,
short-term forecasts (one to three
years) tend to miss the mark more
than long-term forecasts for obvious
reasons, he says. “The economic
level for the short term is unpredict-
able and subject to change. The level
of economic activity is not well
projected, and it’s the most signifi-
cant factor in any short-te<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>