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The Right DMM Decision
Means Flve-Functlon Autorangmg

for only $225°

Introducing HP’s
3476A DMM

The price is a big story in
itself. But performance and
reliability play a large part
too. Take a look at the
3476A:

Autoranging —a big plus in
a low cost DMM. It lets
you concentrate on the
point of measurement...
minimizes readingerrors. ..
and speeds readings too.
All readings are made di-
rectly in volts, kilohms, or
amps-on an LED display.
And there's a rangehold
button to speed and sim-
plify repetitive measure-
ments.

Five functions —all the func-
tions you want and need in
a low cost DMM. Simply
push the appropriate button
to read AC volts, DC volts,
AC or DC current, and
ohms. There's no worry
about polarity or zero...
they’re both automatic.

Advanced design —both
circuit and packaging. And
both contribute to high re-
liability. One circuit board
contains all the electronics.

Actual Size

Tantalum nitride on sap-
phire processing allows re-
placement of all front end
precision resistors by a
single chip. That means
greaterreliability and better
temperature stability. Of
course it's input protected.

Convenient size —just right
to hold in your hand. . .take
with you in a brief case...
or use on your bench. An
optional carrying case and
probe kit let you hang the
instrument from a strap for
“no-hands’" operation. The
*“A’ version ($225%) oper-
ates from the AC line for
lab use. And for portable
applications, the “B™ ver-
sion ($275*%) has built-in
batteries and recharging
circuitry.

The 3476A is backed by
HP’s service organization
..another big plus for a
low-cost DMM. With these
prices and features, why
not put your hands on the
3476 A for your 3-1/2 digit
measurements? Your local
HP field engineer can tell
you how.

*Domestic U.S.A. prices only.

HP DVM%-
the right decision

09552

" Bri-W 3476A DIGITAL MULTIMETER
[A’] HEWLETT(E' PALCKARDME
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Instrument as
shown has pulse-burst
option and optional handles

CMOS parametric testing

makes special demands...
Meet them with HP’s 8015A Pulse Generator.

This pulse generator has standard
features and options that make it
ideal for MOS and CMOS para-
metric testing. For example:

You get dual-channel outputs,
each variable to 16V. Or, they com-
bine into a single 30V channel
adjustable within a + 16V window.
That versatility makes the 8015A
compatible with CMOS, and most
MOS devices. You can delay chan-
nel B with respect to A for gener-
ating 2-phase nonoverlapping
clocks. And combine the adjust-
ible B delay with A + B to generate
three-level signals.

Selectable source impedance
on both channels lets you choose
the best output termination config-
uration for your application. Of
course you can vary the width
(10ns to Is). transition time (6ns
10 0.5s), and rate (1Hz to SO MHz).
High-speed capability lets you
work with advanced TTL. and HTL
logic as well as MOS. And low rep.
rates or manual operation let you
slowly step through logic states.

The 8015A options makes
CMOS testing even easier. Pulse
Burst (option 002) eliminates con-
ventional gating problems. Just set
the exact number of pulses you
want (from 1 t0 9.999) on thumb-
wheel switches. That's exactly
the number you get...independent
of pulse-rate settings.

Upper Output Level Tracking
{option 006) automatically keeps
clock and data-pulse amplitudes at
the proper level relative to the sup-
ply voltage. This prevents CMOS
circuit damage due to overvoltage
on the inputs, even if the power
supply is turned off.

Direct Output Amplifier Ac-
cess (option 004) lets you convert
word generator outputs, or TTL
signals. to MOS/CMOS levels,
or amplity low-level analog control
signals to MOS/CMOS levels.

With Remote Control (option
003). you can build the 8015A into
a test system and control all pulse
parameter ranges with digital sig-
nals. Verniers are controlled by

current or voltage inputs.

And TTL Output (option 005)
gives you a separate TTL com-
patible, 50-ohm output that tracks
channel A output with fixed
TTL levels.

The 8015A, starting at $2.250%,
gives you parametric testing flexibil-
ity and saves valuable setup time.

Or. if your need is for func-
tional CMOS testing, consider HP's
80ITA. Priced at just $525* it gives
you high amplitude (to 16 V) pulses
atrates from 0.1 Hz to 20 MHz.
and offers the Pulse-Burst Option.

Contact your local HP field
engineer forall the details. Or. write
for the 8015A and 8011A data sheets
and our Application Note 195 —

" Pulse Generator Techniques in,
CMOS Applications.™

Domestic U.S.A. prices only

HEWLETT @ PACKARD

Sales and service from 172 offices in 65 countries.
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NOW

Complete Scientific Pro
Hewlett-Packard fr $30 less than ever before.

X

Think of the HP-25 as
the most cost-effective way to
put HP programmability in your
pocket. The reason: It's the lowest
priced HP calculator designed to solve
repetitive problems.

To use it, switch to PRGM, enter
the keystrokes you need to solve your
problem once and then flip the PRGM
switch to RUN. That’s it. The only
thing you have to do for each iter-
ation from then on is enter your
variables and press the R/S (Run/
Stop) key. It's that simple.

The result: Repetitive problems
are no longer a repetitive problem.

But that'’s only part of the HP-25
story. Here’s more. You can add to,
check or edit your programs at will.

You can also write
one-second interruptions
into your program in case you want to
note intermediate answers.

And because the keycodes of all
prefixed functions are merged, the
49-step program memory can actually
store up to 147 keystrokes. (How's
that for a memory capacity!) What's
more, you can store numbers in eight
data registers and perform 72 pre-
programmed functions and operations
(logs, trig, mean deviations, rectangu-
lar-polar conversions, summations —
you name it.) Not to mention RPN
logic; fixed decimal, scientific and
engineering notation; and much,
much more.

In fact, if you wanted to know all
the HP-25 can do for you it would take
a book. But don’t worry, we've already
written one — 125 pages-worth —full
of applications programs and problem

*Suggested retail price, excluding applicable state and local taxes — Continental U.S., Alaska & Hawaii

2 Circle 2 onreader service card

ility from

The HP-25: Just $165F

solutions. Such as Algebra and Num-
ber Theory, Numerical Methods,
Statistics, Finance, Surveying, Navi-
gation —even Games. In detail.

And don't forget the best news.
The price. The HP-25 was an excep-
tional value at $195. Right now it's an
out-and-out bargain at $165*

The HP-25. There’s never been a
calculator with this kind of capability
at this kind of a low price before, with
HP’s name on it. And you know what
that means. Design, performance and
a back-up support system you just
can't get anywhere else.

Call 800-538-7922. (In
Calif, 800-662-9862) toll-free for
complete specs and the name of your
nearest dealer.

HEWLETT @ PACKARD

Dept. 214E. 19310 Pruneridge Avenue, Cupertino, CA 95014.

Sales and service from 172 offices in 65 countries
o16/20
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Highlights

Cover: Lasers take hold in industry, 89

As the technology matures, lasers are flour-
ishing in alignment and inspection tasks,
metalworking jobs, and printing and infor-
mation handling. Improvements in reliability
and operating life, together with decreasing
costs and the move toward standardization,
could signify an upswing in both types and
numbers of industrial applications.

Cover construction is by Bob Strimban.

Bubble memories are aimost ready, 73
Manufacturers in the U.S. and Japan are
satisfied that bubble memories will work,
and so it looks as though some devices may
be available within a year. Most likely mar-
ket is mass memory, with enough products
from different companies to add up to a
wide range of applications.

IEEE show is full of promise, 106

Electro/76, in Boston, reflects happy days
returning in the electronics industries and
offers a technical program that emphasizes
microprocessors. Our preview of the May
11-14 show includes a look at Boston's
offerings for the Bicentennial visitor and a
listing of some restaurants.

Electro/76 exhibits boast many new products, 121
There will be more unveilings this year than
in recent IEEE Eastern shows. Emphasis, of
course, will be on microprocessors and on
intelligent instruments and terminals—but
particularly on new applications of these
technologies in the traditional jobs of mea-
suring, controlling, and communicating.

And in the next issue . . .

A 16-k RAM that requires no advanced
manufacturing process and offers prospects
of high reliability . . . MOS technology takes
on TV functions such as tuning and on-
screen displays . . . a high-speed multiplier
chip promises simplified digital-signal pro-
cessing.
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his year it’s called Electro/76,

it is going to be held in Boston,
and it is already generating a lot of
excitement. The annual IEEE show,
which has started its alternation be-
tween New York and Boston, has
been through some rough years, but
all the signs are pointing to a suc-
cessful show this year.

Our preview of Electro/76, which
should draw in excess of 25,000 at-
tendees from May 11 to 14, starts on
page 106. In the five pages that fol-
low, we have packed in a lot of de-
tails on who will be exhibiting in
Boston’s Hynes Auditorium, as well
as in-depth reports on the 34 techni-
cal sessions. Those sessions, to be
held at the nearby Sheraton-Boston
Hotel, include seven devoted to mi-
CrOprocessors.

There is also a summary of what
Boston has to offer in the way of en-
tertainment and in the way of din-
ing out. For that, see pages 112 and
113. Then, on page 121, we take the
wraps off a number of new products
that will make their market debut at
show time.

asers have been somewhat slow

to achieve the bright future in in-
dustry that was predicted for them
when they were first developed.
Nonetheless, there are an increasing
number of jobs that would be much
more difficult, if not outright impos-
sible, to do without the concentrated
bundle of energy contained in the
laser beam.

Starting on page 89, you’ll find a
detailed eight-page report on the in-
dustrial uses of the laser, which
range from precision alignment and
inspection applications to fine ma-
chining, from welding to precise

Publisher’s letter

hole cutting, from imaging systems
to printing-plate production.
According to Margaret Maas, our
industrial editor, who put together
the report, “it is the unexpected de-
velopment of the consumer laser
market that has given the industrial
laser its biggest recent boost. Mass
production has already driven costs
down from close to $1,000 only five
years ago to $100 today. And if the
video disk really takes off, it will
quickly drop to the $10-20 range.”

omputer-aided design programs

can bring a lot of computational
power to bear on just about the
most crucial stage of a product’s long
journey from idea to marketplace.
The actual design of the electronic
circuitry takes a large number of
man-hours, a good part of which are
spent on manipulating mathemati-
cal formulas rather than on achiev-
ing creative results,

Yet computer-aided design ap-
proaches have their limits. On page
102, we are publishing a summary
of a recent Air Force study of 16
major CAD programs. The study
looked into advantages and draw-
backs of the programs and the type
of problems they can handle, as well
as the speeds, flexibility, and special
features of each. The tables that ac-
company our summary give a lot of
details about third-generation pro-
grams and should help in clarifying
how CAD can help you raise the
creativity/drudgery ratio in circuit
design.
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Model 3202 offers two independent low-pass or high-pass channels or
single channel band-pass or band-reject from 20 Hz to 2 MHz.
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For only $895, Model 3202 pravides the flexibility essentiat for ~ ZERO-dB INSERTION LOSS: All-silicon ampilifiers provide
complex frequency or time damain measurements. unity gain passband response. 24 dB per octave slopes per
. . . channel extend to at least 80 dB.
FUNCTIONS: Low-pass — direct coupled with low drift. . .
High-pass —upper 3 dB at 10 MHz. Band-pass — continuously 90-dB DYNAMIC RANGE: Low hum and noise (less than 100

variable. Band-rejection — variabl | microvolts) eliminate costly preamplifiers.
jection —variable broad band ar sharp nul For fast action, call: (617) 491-3211

TWO RESPONSE CHARACTERISTICS: (1) Fourth-order TWX: 710-320-6583, Krohn-Hite Corporation,
Butterworth or (2) simple R-C (transient free). 580 Massachusetts Ave., Cambridge, Mass. 02139, U.S.A.
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WLl cpRoHN-HITE

CORPORATION
580 Massachusetts Avenue, Cambridge, Massachusetts 02139
SALES DFFICES: ALA. Huntsvnlle (205) 534-977°. ARIZ., Scottsdale (602) 957 9110, CAL., San Jose (408) 292 3220 Inglewood (213} 674-6852: COL., Denver (303} 773-1218. CONN., Glastonbury (203) 633-0777
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2 AMP Ripple
Current
Capability at
50C

In a capacitor rated
300 microfarads at
30 VDC that measures
only .375 inch diameter
and 1.062 inch long.

You can have that and more with
PuriTan™, the tantalum-cased capacitor
that precludes silver migration. The
secret to PuriTan’s superior AC ripple
characteristic is its sintered tantaium
cathode which provides both a
continuous 3 VDC reverse voltage
capability and a lower ESR/Impedance
characteristic.

Now qualified to MIL-C-39006,/22A
(CLR79) the PuriTan solves your
problems with:

o Superior AC ripple characteristics

* Reverse voltage capability

o Excellent capacitance stability

o True glass-to-tantalum hermetic seal
o Low ESR

o Low DC leakage

For complete information on the PuriTan
ali-tantalum capacitor and/or other
Tansitor capacitors, call your local
Tansitor representative, or contact:

= Tansitor

ELECTRONICS
DIVISION OF AEROTRON. INC

West Road, Bennington, Vermont 05201
Phone (802)442-5473 TWX (710) 360-1782

Specialists in Tantalum Capacitors
TM Trademark of Tansitor Electronics

6 Circle 6 onreader service card

Readers’ comments

Why not store a!/2?

To the Editor: In “ROM-stored sine
functions yield square roots” [Nov.
13, 1975, p. 139], a sin « table stored
in the read-only memory is ad-
dressed via a, not a, the relation be-
tween these being given by:

2(a'?)/(a+ 1)

The only solution I can see is that
you would have to precalculate sin «
for every possible value of a, so you
might just as well store the value of
a'/2. Alternatively:

(a-1)/(a+1)

But to do these calculations as
well would seem to be more trouble
than it’s worth. In either case, for
only five significant figures, you
would have to store approximately
107 decimal digits (100 addresses of
105 digits each).

sina =

cosa =

Sidney V. Soanes
Jva Scientific Consultants Ltd.
Toronto, Ont., Canada
s The author replies: The use of a
for the address gives ready access to
the sine table in the ROM. Sin a
would be calculated by a standard
computer method and stored in the
ROM. Some very interesting and sur-
prisingly cyclic characteristics appear
in sin « in the computer simulation of
the circuitry—which could lead to fur-
ther investigation for developing a
function generator.

I needed a rapid way of calculating
square roots with a reasonable degree
of accuracy. The iterative method
usually used is slow. I hope that my
article will stimulate some investi-
gation into the rapid calculation of
square roots for unlimited numbers.

Editor's Note

Electronics has been advised that,
although developed independently,
the circuit described in “Counter in-
verts period to measure low fre-
quency” [March 4, p.100] is vir-
tually identical to a circuit invented
by Karl Ritzinger and published in
U.S. Patent 3,859,512, dated Jan. 7,
1975. Readers may be interested in
obtaining copies of this patent.

Also, in Fig. 2, the device type of
the period counter A is incorrect; it
is a CD4040.

Some open talk
about open frame

Q SERIES
power supplies

We're so open about our Q Series Open Frame
Power Supplies because we want you to know
everything about them. Like our one year
warranty. And stock delivery. About our thermal
design, the best around, making our heat sensi-
tive parts run cooler and operate longer. And
we're the only maker of Open Frame Power
Supplies where all components operate well
within mfrs. specs.

That's why Deltron “Open Frames” save you
money three ways: When you buy them. By
avoiding costly downtime. And by lasting longer.

Forward and reverse
voltage protection.
Barrier block interface.
Infinite resolution adjustments
Full interchangeability
115/230 vac, 47-440 hz.

Socketed IC regulation system
Filters meet mfrs. ripple ratings.
Glass epoxy PC boards
Loss of sense protection.
Designed for U.L. Recognized Component Index

Socketed power semiconductors.
Iridited aluminum chassis.
Computer grade electrolytics.
Special circuits to protect IC.

Choose from these models:

Sizeh SueB Size 0 Size D Suze f
Model No. Model No | Model No. Model No. Model Neo
volts —amps  volts —amps | volts —amps | voits —amps  voits —amps
05— 30 | 05— 60 05-% 0 5-120 0 5—180
06— 30 | 06— 60 | Q¢ 90 0 6—120 | 0 6180
Q12— 17 Q12— 34 01 57 01 70 012—-108
Q15— 15 | 015— 3.0 015— 48 [ Q15~ 63 Q15— 95
Q18— 13 Q18— 25 Q18— 40 Q18— 52 Q18— 78
Q20— 13 Q20— 26 G20— 40 Q20— 52 Q20— 78
028- 12 Q24— 24 024— 33 | Q24— 48 Q- 72
028— 10 028— 20 028 Q28— 42 Q28— 60
Dimenssons Dimensions 1 Dimensions Dimensions Dimensions
A7024x1% | 5% x47ex2% | Tad%x23s 9xd4%x2% 14x4%22%

Price Price Price Price |
1—-$3200 -$54 00 1867 00 —$11300
100—$2600 | 100 —3$4400 |100—85400 |100~$70 100—$ 9100
250—52400 | 250 —$4100 |250—$51 00 | 250— %6600 | 250 —$ 8500

For some more open talk about Deltron Q
Series and a copy of our Comparative Engi-
neering Reports, write or call collect to
Deltron, Inc., Wissahickon Avenue, North
Wales, Pa. 19454, Telephone: 215-699-9261,
TWX 510-661-8061.

DEIWI.”G.
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Motorola’s B Series CMOS

Means Design Fl

MC14017B
MC14018B
MC14020B
MC140228
MC14024B
MC 140408
MC141608
MC14161B
MC14162B
MC14163B
MC14510B
MC14516B
MC145188B
MC145208
MC14521B
MC14522B
MC145268B
MC14534B
MC145368B
MC14541B
MC14553B =~
MC14566B
MC145698

MC14001B MC14012B
MC140028 MC14023B
MC140118 MC140258
MC140498
MC14050B
MC14068B
MC 140698
MC140718

MC14072B
MC14073B
MC140758
MC140788
MC140818
MC14082B
MC14502B
MC14503B

Lo
~~

3 —~ S

MC14013B
MC140278
MC14042B
MC14043B
MC14044B
MC140768
MC14174B
MC14175B
MC14508B

It's a matter of numbers.

There are other good reasons
for picking Motorola’s B Series of
CMOS logic functions for your
systems, but the design flexibility
derived from the industry’s out-
standing B Series device selection is
probably the best.

It’s a matter of numbers. A
number like 23. That’s 23 different
B Series counters to choose from.
Numbers like 19 and 9. That’s 19
different single level B Series logic
gates and 9 flip-flops and latches, for
coverage in the simple function area.
The number 11 means 11 arithmetic
circuits, an indication of the total
range of B Series options in complex
functions. And, there’s the number
92, representing the broadest line of
B Series CMOS available right now
in SSI, MSI, and LSI complexities.

As we said, it's in the numbers
that you find the design flexibility
of Motorola’s B Series CMOS, but
let’s not overlook the other good
reasons for going with McMOS*
In these cost conscious days, our
low prices are important, and the

knowledge that what you design
into your systems will be delivered
on time is reassuring. Certainly,
Motorola’s CMOS reliability, in both
plastic and ceramic is a confidence
factor. Motorola’s B Series CMOS is
built for use now, priced for use now,
available for use now.

Use it now.

Contact your Authorized
Motorola Distributor or Motorola
Sales Office for price and product.

Get your copies of the new B Series
gate data sheet, new MC14160B-163B

counter data sheet, and CMOS
Selector Guide. Circle the bingo
number, write to Motorola
Semiconductor Products Inc.,

P.O. Box 20912, Phoenix, AZ 85036,
or obtain up to date data from your

VSMF Data Center.

*Trademark of Maotorola Inc.

MOTOROLA McMOS

— CMOS reliability at its best

Electronics/April 29, 1976 Circle 7 onreader service card 7




Get the I
scope you
need-Now!

| New_s update |

| @ A semi-insulating polysilicon
’ technique developed by Sony Corp.
| for passivating semiconductors is
| being used by the Japanese manu-
facturer in a few devices for tele-
vision sets and some for facsimile.
At the same time, Sony is working
to improve the process before put-
ting it into large-scale production.

When Sony researchers an-
nounced their development [Elec-
tronics, May 15, 1975, p. 30], they
said the approach would mean
denser, faster, and more reliable de-
vices than those passivated with s
conventional thermally grown sili- ‘
con dioxide. C-MOS devices built
with the new technique, said Sony,
were 50% denser than conventional
C-MoOS circuits. The reason: space-
wasting guard rings are eliminated.
What’s more, the company says that
the process is inexpensive, versatile,
easily mass-produced, and can be
used with any silicon device. It also
permits operation at extremely high
voltage—the researchers report op-
erating npn and pnp transistors at
10,000 volts.

Surface Acoustic Wave devices.

i
S
:

1
I

¢

Filters

B A communications system for

coal mines, developed by the U.S. Correlators
Our “Instrument Professionals” Bureau of Mines and built by Col- [
will tell you which scope will lins Radio Group of Cedar Rapids.

do the job best, at the lowest lowa, is apparently enjoying some
cost, make immediate delivery success. Collins has just completed
and guarantee performance_ installation of another of the com-
puter-controlled monitoring and
control systems, this one at Eastern
Associated Coal’s Federal No. 2
mine, which is near Miracle Run,
W. Va.

Sold for about $200,000, the sys-
tem features a console based on a
Digital Equipment Corp. PDP-

Write or call for data on our other
specialties: Instrument Leasing
Computer Peripherals * Equipment
Sales « Instrument Service.

Circle 8 on reader service card

PG, T e

11/05. It monitors carbon monox- Delay lines
ide, methane, and airflow in the
mine. In addition, it provides a 100- ?Uf teamtvs;ill bitahglad LO hel(? yct{u,
‘ - rom quotation through production.
el phone AL b plus pocke[ Teledyne MEC, 3165 Porter Drive,

pagers for individual miners. Palo Alto, CA 94304. Phone (415)

|
Contlnenta The prototype of the system was | | 493-1770. TWX: 910-373-1746

installed in a coal mine near Union- | | g_gional offices: Dayton, OH (513)
en a s town, Pa., operated by United | | 253-8144; Stamford. CT (203) 325-2535;
States Steel Corp. Such systems are | | Bethesda. MD (301) 530-2220

Belgium (02) 673.99.88. Telex: 25881
Div. Continental Leasing Co., Inc. now part of the standard product TDYgBEL(B.)Otherfield offices around

175 Middlesex Turapike, Dediond; line for Collins [ Electronics, May 15, | | the world

MA,01730,(617)275:9850 1975, p. 34], a subsidiary of Rock-
Metuchen, NJ (201) 549-8500;

Gaithersburg, MD (301) 948-4310; TX - well International Corp. /™ TELEDYNE MEC

(214) 357-1779; Elk Grove, IL (312)

439-4700; Costa Mesa, CA (714)
540-6566; Santa Clara, CA (408) Electronics/April 29, 1976
735-8300; Los Angeles, CA (213) 477-7521




onfo Challenge:

we sh1p your transformers_in 48 hours, or you get this
Polaroid ‘Pronto”’

Either way, you win.
Because when

we say 48-hour
shipment, we

mean business. We
guarantee your pro-
totype (1-4 pc.) order

to be shipped in 48 \
hours. We did it for

over 8000 different orders

last year, and we can do 1t
for you. Many orders were for
quantities in the 100's. That's
the PRONTO promise: instant
service or you get the new
instant-picture Pronto camera
free.

Why are we so sure our
PRONTO program can't miss?
Simple. We back it up with the
most complete and diversified
line of first-quality transformers
in the business. The thing 1s,
speed 1s just one criterion for
Signal’'s success; what really
puts us ahead are the per
formance and price
advantages our <
innovative engil- &
neering assures.

Case in point:

the 50% savings in ¥ #

welght and size ' ™
and cost that
make our 241
series of
small

transformers

special “split’ bobbin to elim-
inate inter-winding insulation
and crossover of primary and
secondary leads. What's more.
we made the core of grain
oriented steel instead of ordi
nary silicon steels——resulting in
a 407% reduction 1n required
turns, and still more weight/
cost 3avings for you.

That's the kind of profes
sionalism Signal is known for.
_You'll see itin the
unsurpassed

unbeat-

able for applications from
2.4to 60 VA Here,we not only
used bobbin instead of layer
winding to save 40-50% 1n
winding space,we developed a

scope of our miniature PC
power transformer line. In such
Signal exclusives as flat
plug-ins with 6 VA ratings in a
package only 0.85 inches high
And in the most extensive line
of rectifier power trans-

= P’

formers and

chokes. Add to
that our dual
step
down auto

chokes,
E "~ transformers,

heavy duty transformers and
industrial grade step-up or
step-down power 1solation
transformers. .. and you'll see
why we're ready to take on any
one in the field.

But don't take our word for it
take us up on our PRONTO
challenge, and see for yourself
what Signal professionalism is
all about. Write or call for latest
catalog and price schedule (for

s_\ quick data, check EEM):

Signal Transformer
. Co., Inc., 1 Junius St.,
Brooklyn, N.Y. 11212
Tel. (212) 498-5111;
Telex 12-5709.

( I+ ‘The Polaroid
PRONTO™ XL
Fim camera
comes complete
with carrying case
and tnipod mount
adapter
Suggested retail
value $79 95



Editorial

The engineer’s duty to himself

In a series of articles and editorials, we have
scrutinized and decried the injustice of age
discrimination, an insidious and all too
widespread a practice that appears to hit over-
40 electronics engineers particularly hard.

Many solutions, with varying degrees of
merit, have been proposed for this problem.
They range from forming a tight guild in the
American Medical Association mold to a strict
quota system in engineering schools.
Government, educators, industry managers,
and IEEE leadership all must share
responsibility for ending age discrimination.

As we have said often, age discrimination is
not only illegal it is wasteful. We still believe
that it ultimately will be eliminated because all
the parties involved will find how wasteful it
really is.

Meanwhile, the individual electronics
engineer must cope with this problem
realistically and intelligently. Despite our

numerous calls for organized action, we
remain convinced that the best protection for
an EE’s career can come from his own sense of
striving for professional attainment.

That engineering degree, by itself, entitles
him to nothing. The idea that government, or
a union, could or should bear the individual’s
burdens for him now pervades too many
sectors of society. No one can take an
engineer’s courses for him and no one can
read technical magazines for him. No one
except himself can keep up with the latest
technology and thus stimulate, nurture, and
expand his creativity.

In engineering, the best protection against
obsolescence is proven value. And if an
engineer has to prove his over and over again,
that may be the necessary incentive to keep
pace with technological advances. It may be
tough, but it’s also what makes this profession
so challenging and so much fun.

When will there be real progress in citizens’ band?

The sudden upsurge in interest in citizens’
band radio caught the Federal
Communications Commission off guard. The
first four months of the year, for example, saw
some 2,000,000 people apply for citizens’ band
licenses. The backlog of applications climbed
so fast that some of those turned on to the
prospect of convenient personal
communication were being turned off by the
long wait for approval to legally use their now
not so newly bought equipment. The result,
not unexpectedly, has been an upswing in
illegal—that is, unlicensed—CB transmissions,
and a climb in anonymous transmissions.
Thus, it is heartening that the FCC has
cleared the way for purchasers of CB hardware
to use their equipment as soon as they buy it.
Now, after applying to the FCC for a license, as
usual, the CB-set buyer can start transmitting
by using a temporary set of call letters, which

10

are based on his initials and his zip code.

This temporary “license” is a temporary
expedient at best. The long-term goal must be
a fundamental restructuring of the grossly
overcrowded citizens’ band allocations, so that
more space can be given to the millions of CB-
set owners. After all, the agency that, on the
one hand, can regulate citizens’ band through
licensing requirements has, on the other hand,
the responsibility to see that its licensees are
fairly dealt with.

The recent delay in upping CB channel
allocations from 23 to 50, a stopgap that
many considered an interference-prone step
backwards, may be a blessing in disguise if it
hastens a meaningful expansion of citizens’
band into frequency modulation and into
higher frequencies. Unfortunately, given the
FCC’s slow track record in CB, it probably adds
up to just one more delay.

Electronics/April 29, 1976



Compare all two.

Before you pick a micro-  torial logic between the
program sequencer, be sure control lines and the out-
youre getting the most for  puts, allowing high-speed,
your money. same-cycle branching.

It’s easy. You only make - ;
one decision: The 28-pin Hello LSI.
Am2909. Or the stripped-

Lt G4 LB S A
down version, the 20-pin =3 QWZM ¥ |
Am2911. 4 Y "’ 107 T

The Am2909. The world’s & ’é%;ﬂ]
only sequencer with a pro- i ?"‘:ﬁf
vision for n-way branching | »gfa“_l T
on one cycle and two branch | zé%a If
address input ports. g
The Am2911. The world’s P |[Parieaiad ™
only sequencer that offers a sk >

space-saving package and a |
. . » Say bye bye to your costly. complicated MSI/SSI sys-
low 1()()-plece price ot $7.77. tems. Say hello to LSI—the bipolar Am2900 family.

We started W|thhthe world's fastest, most powerful LSI
microprocessor, the Am2901.

BOth ‘dI'e eXpandable t() Today, it's the industry standard.

And we've grown to a total of twelve large scale, low-

g’enerate any length addl"eSS. power Schottky circuits that combine the architectural

R g N simplicity and functional flexibility %f MCShI with the per-

‘ - - formance and cost advantages of LSI. Check the block
BOth hdve bl'ult 1n Inlcro diagram of a typical high-speed microcomputer,and you'll
| find everything you'll ever need for computation, control

progr"dn’l COUIlteI'S. BOth C‘dn communications and storage in any high-speeé micro-

programmed application.

branch in’ln’lediately tO any If you like the picture, you'll love the book. Send for

the Am2900 story, and say hello LSI.

address.

There’s more. Both can So, when youre looking
loop and store up to four for a sequencer, be sure to
nested subroutine addres- look at everything.
ses. Both have combina- Compare all two.

Advanced Microprocessors

-

Advanced Micro Devices ® 901 Thompson Place, Sunnyvaile, California 94086 e Telephone (408) 732-2400 ¢
Distributed nationally by Hamilton/Avnet, Cramer and Schweber Electronics.
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Barnes means Infrared:
instrumentation, detectors and

"\

o
Co”

NWY

Ul

Problem =
solving. 2 2?
That's the busi- Z
ness of Barnes En- =Z

gineering. We design

and manufacture reliable
electro-optic and infrared
systems, instruments and ¥
components. Our scientific -
knowledge, creativity and IR
experience spans many disci-
plines.

If you have a problem in the IR
spectrum, then chances are
Barnes can help. We’re small
enough in size to give each cus-
tomer the close individual atten-
tion he needs. And yet, we’re
large enough to solve the most
challenging IR problems in aero-
space, defense, industry and the
natural sciences.

Barnes has solved thousands of
difficult problems in infrared.
Space vehicles carrying Barnes
IR products have mapped the
moon, helped forecast the
weather, flown by Venus and
Mars, and set up worldwide com-
munications networks.

%

Spacecraft attitude

control systems.

A good deal of our electro-optical
and infrared technical expertise
comes from developing problem-
solving hardware for space appli-
cations. In fact, the high stan-

12

W

dards of quality and reliability by

which all Barnes products are
measured are a direct result
of our experience in meet-

ing the exacting demands

of NASA and the De-
partment of Defense.

Typical of the sys-

tems we've de-
veloped for
space appli-
cations are

Air Force

Z = ; Global
% / ‘\ Positioning

| &= 2 L System

1 = spacecraft
1 E guided by
: Barnes
earth

sensors

.

3

satellite infrared horizon sensors.
Since 1956, Barnes has been
building these instruments for
use in spacecraft navigation and
attitude control. It’s no wonder
we have a broad range of flight-
proven satellite horizon sensors
to meet all types of space mis-
sions. One of the newest mem-
bers of the Barnes family of hori-
zon sensors will soon be flying on
the Air Force’s Global Position-
ing System (GPS) spacecraft.

This is the most reliable horizon
sensor ever developed—achiev-
ing its incredible 99.98% reliabil-
ity over a five year period through
advanced design techniques. The
instrument has no moving parts.
It has complete redundancy in
design and operation.

Satelliteborne earth resources
and meteorological instruments.

Besides horizon sensors, a family
of multi-spectral satellite infrared
radiometers has also been devel-
oped and produced by Barnes for
various space missions.

One example is the Infrared
Scanning Radiometer which was
built for the Apollo Program. This
spacecraft instrument was de-
signed to make thermal maps of
the moon’s surface. Operating in
lunar orbit from Apollo’s Com-
mand Module, it scanned the
moon’s surface to make hundreds
of discrete temperature measure-
ments each second.

Another example is the Satellite
Temperature Sounder. Built for
the Defense Meteorological Sat-
ellite Program, its mission is to
look down from orbit and make
continuous temperature meas-
urements of eight different layers
of the earth’s atmosphere. This
multi-channel IR radiometer has
an accuracy of 2° C and has over
three years of continuous opera-
tion in space to its credit.

Spectral signature and
atmospheric transmission
instruments.

Other Barnes infrared radiomet-
ric instruments are helping scien-

Quality assurance engineers make the
final inspection of an Infrared Scanning
Radiometer used in the Apollo program

Electronics/April 29, 1976



filters throughout the spectrum.

Microminiature array of 12 indium
antimonide detectors. Each detector
element is 0.002 inches wide and 0.012
inches long

tists and engineers all over the
world solve problems in such
areas as ground truth measure-
ments, infrared signature and
suppression studies, meteorol-
ogy, atmospheric physics, agri-
cultural studies, oceanography,
non-contact temperature mea-
surement and intrusion detection.

Our new Atmospheric Transmis-
someter, for example, is designed
to meet the needs for standard-
ized, direct-reading atmospheric
transmission measurements in
selected portions of the visible
and infrared radiation spectrum.
These measurements are especi-
ally useful in evaluating and cali-
brating the performance of
military systems operating in the
infrared that detect, track or ana-
lyze distant targets.

An instrument which has become
a worldwide standard is the
Barnes SpectralMaster Precisicn
Research Radiometer.

This instrument, equipped with an
appropriate infrared detector and
up to eighteen discrete optical
filters, can make extremely accu-
rate sequential radiometric mea-
surements in a wide selection of
spectral regions.

In one of its more sophisticated

Electronics/April 29, 1976

forms, the SpectralMaster can be
equipped with a motor-driven cir-
cular variable filter wheel and
will provide continuous spectral
measurements over a selected
wavelength range. These mea-
surements may be observed di-
rectly as real-time oscilloscope
displays or processed for auto-
matic computer reduction. Infra-
red spectral analysis of remote
materials or phenomena can be
produced at rates to two spectra
per second.

Fully qualified IR detectors and
optical filters and coatings.

Detectors and optical filters are
the heart of Barnes electro-optic
and infrared instruments. We have
been successfully developing and
producing these components for
over 25 years. Selecting the right
detector or filter for your applica-
tion doesn’t have to be a big prob-
lem ... not when you come to
Barnes for a solution.

In terms of spectral coverage, the
Barnes family of problem-solving
detectors is the broadest. From
0.02 microns in the ultraviolet to
well beyond 30 microns in the far
infrared. Thermal or photon,
cooled or uncooled, we have
them all, including space quali-
fied pyroelectrics.

Just as important, we can supply
high efficiency optical filters and
coatings with almost any band-

pass. And in any part of the spec-
trum, too, including the far infra-
red.

No detector or filter problem is
too tough for Barnes know-how
and ingenuity. For example, we
recently coated a steep radius of
an optical surface to protect the
eye from laser radiation. This
unique laser blocking filter is
99.9% effective.

Problem solving throughout the
IR spectrum.

Remember, Barnes means Infra-
red. We have a wide range of in-

N~

L

(

\

A wide variety of optical filters and
coatings are available from Barnes
strumentation, detectors and
filters throughout the spectrum.
Let us apply our know-how and
ingenuity to give you the solution
your problem needs.

. 4

BARNES

Barnes Engineering Company
30 Commerce Road
Stamford, Connecticut 06904
Phone (203) 348-5381

Cable Address/BEC Stamford, Conn.
TWX/710-474-3367
Telex/965921
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STOCK P.C.POWER
TRANSFORMERS

e For use with 3-terminal 1C vol
tage regulators

e Printed circuit mounting

e For power supplies for most
integrated circuit families
TTL LOGIC ECL LOGIC
CMOS LINEAR -OP AMPS

e 306 models in stock

Write or phone for complete data
sheet.

72> CUSTOM

TRANSFORMERS,
COILS, TOROIDS

]

Our precision manufacturing facility
produces a full range of medium,
miniature or ultra-miniature size
transformers and coils — bobbin or
toroidal wound. We can meet both
your specs and your delivery dates
whether for prototype, small or
large productions runs. Our expe-
riecnced engineers are at your service

Write or phone for information
or quotes.

> CUIL-LER

MANUFACTURING. INC.

2-£ Town Line Circle  Rochester, N.Y. 14623
716/442-6630
Representatives in Principal Cities

14 Circle 14 on reader service card
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People

Pennings: Tempress pushes
semiconductor processing

Look for the newly reorganized
Tempress Microelectronics division
of Sola Basic Industries to become a
much more aggressive supplier of
production and assembly equip-
ment for semiconductors. This
warning comes from the president
of the division in Los Gatos, Calif,,
44-year-old Matheus D. Pennings, a
soft-spoken but determined execu-
tive who knows where he wants his
organization to go.

“No other supplier of semicon-
ductor production and assembly
equipment has a line so broad,”
Pennings says. “And we plan to
make it broader.”

All in one. From a division that
has specialized basically in the pro-
duction of wire bonders, wafer scri-
bers, saws, and dicers, Tempress
now includes all semiconductor-re-
lated operations previously split up
among divisions of Sola Basic, a
Milwaukee-based manufacturer of
component parts and equipment for
semiconductor processing and the
electric-power industry. Sola Basic
had close to $169 million in sales in
fiscal year 1975. Its semiconductor
products include chemical-vapor de-
position reactors, diffusion furnaces,
laminar-flow work stations, gas sys-
tems, process-control systems, and
tools used in wafer separation and
bonding.

“What this reorganization does is
magnify our leverage in the market-
place,” says Pennings, a veteran of
18 years in the semiconductor in-
dustry who had been president of
the original Tempress organization.
He joined Sola Basic in 1969.

“From half a dozen or so separate
operations scattered throughout
Sola Basic, each with 2% or 3% of
their particular market, we’re now a
combined operation with a hefty
15% to 20% share of the total mar-
ket.”

With this leverage, Pennings
plans to increase market share by
expanding, both through acquisition
and by the internal development of
new products.

Growing. The product line at Tempress will
get broader, says Matheus D. Pennings.

In wafer bonding, for example,
Pennings says Tempress will be in-
troducing a microprocessor-con-
trolled system at the up-coming
Semicon/West 76 meeting in May
in San Mateo, Calif. And a move
into thermal compression to go with
the company’s ultrasonic wire bond-
ers may be made through acquisi-
tion. Other likely areas of expansion
include equipment for photoresist
coating and spinning, mask align-
ment and exposure, he says.

Newton expects boom
in telecommunications

The telecommunications industry is
growing at a tremendous rate, says
consultant Harry Newton, but “a
better product at a lower price isn’t
necessarily going to make it in the
marketplace. There are just too
many other unique factors involved
in the business—like the regulatory
environment and the dominance of
the industry by vertical suppliers
such as the five major U.S. telecom-

Design plus. Success, says Harry Newton,
will take more than a great, new prosuct.




Darlingtons
that ast.

Whether you use Darlingtons or discretes,
without high-temperature stability, you’re dead.
Failure may be a boon to the aftermarket, but
for OEM’s it can start something big...and bad.

Stability testing of IR Darlingtons shows a
remarkable 210 microamps leakage after operat-
ing 1000 hours at 400 Volts V¢ and 150°C!
We don’t think anyone can top it with present
technology.

It’s due to our hard-glass passivation tech-
niques, plus 28 years’ experience building
high reliability power semiconductor devices.

formance you need for switching power supplies.
Like a rise/storage/fall time total that’s typically
50% below maximum rating, guaranteed mini-
mum gains, plus lower sats and a wide SOA.

New 900V Darlington Series

While you’re getting data, ask about our new
super-voltage, 500 to 900Volt V ceo(sus)devices,
and our many other high gain high-voltage series
for SKHz applications.

And if you’re thinking of paralleling, ask
for our “Paralleling Power Transistors” paper.

New 20KHz Series

It’s full of valuable informa-

Our three new series of | Series | Rl Veeosusy | tiON that can save you a lot of
fast-switching Darlingtons | Re2s1 | 15A | a75:s | aso4soy | time and money.
(using an internal speed-up | !R6000 | 20A | 3.90us | 300-400V Above all, think of our de-
diode) give you this superb [ !R6080 | 25A | 390us | 300400V | yice stability. For more peace

stability, plus the great per-

International Rectifier I$R

3 New Series for 20KHz Switchers.

the innovative power people

of mind...at no extra cost.

233 Kansas St., El Segundo, CA 90245, (213) 678-6281
Circle 15 on reader service card 15

Electronics/April 29, 1976




If youreally need

a high performance
low cost

Tracking
S/D Data Converter |

. . . DDC’s new SDC-520 series is the second generation tracking
S/D converter and is a pin-pin replacement for the current
industry standard, the ESDC. It is available in 10, 12 or 14 bit
version. Utilizing the latest in component technology, the SDC-520
represents a significant increase in performance and reliability.
The units accept either 3 wire synchro or 4 wire resolver
information and provide continually updated digital angle data
without velocity lag. Their high input impedance, transformer
isolation and transient protection insure trouble free system
integration. Standard options include all the normal synchro and
resolver format inputs, 0to +70°C or —55°C to +105°C, and a
choice of TTL, CMOS or low power Schottky logic. The SDC-520
series is a true type |l servo loop converter having a Ka —
40,000 and featuring a 10 rps full accuracy tracking rate at 14
bits (tracking rate increase with lower resolution units). Due to
the ratiometric conversion technique used, signal and reference
voltage or frequency variations do net affect accuracy.
Encapsulated construction makes

these units extremely rugged,

meeting the requirements of MiL-

STD-202D. They are ideally suited

for ground support, avionics, fire

control, radar tracking, naviga-

tion and collision avoidance sys-

tems. The dynamics of this series

make them suitable for machine

tool and table paositioning con-

trol systems.

We’re Number One in High Performance Data Conversions.

ILC DATA DEVICE CORPORATION
A Whoily Owned Subsidiary of ILC Industries, Inc.
AIRPORT: INTERNATIONAL PLAZA BOHEMIA, LONG ISLAND, N.Y. 11716 (516) 567-5600
APPLICATIONS AND SERVICE JENTERS

CALIFORNIA: 2750 Beltflower Blvd., EUROPE: England: The Sarctuary,
Long Beach 90815 (213) £97-5744 Oakhill Road, Surbiton. Surrey Tel: 02-399.7262

Interested engineers, write or all Steve Muth or send for our 164-page product line catalog.
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munications companies that effec-
tively control 95% of market.”

Newton, 33, is helping the market
researchers, Frost & Sullivan Inc.,
put together a seminar in May in
New York on “Marketing Strategies
for Selling to the Communications
Industry.” He explains, *“People
used until now to selling in high-
technology industries like solid-state
electronics and computing don’t re-
alize these things.”

Big dollars. The growth rate for
the various segments of the telecom-
munications market is between 10%
and 15% annually, but certain ones,
like computerized telephone-an-
swering systems, electronic PABXs
(private automatic branch ex-
changes), and sub-minute facsimile
machines, will grow at 100% rates,
says Newton. He predicts that total
sales will reach a giant $18 billion
by 1985.

The dollars are certainly out
there. Interconnect companies are
already selling $500 million worth
of PABXs and key-telephone sets an-
nually to end users, Newton points
out. And the FCC decision that inter-
face devices for most telephone
products no longer must be ap-
proved by the telephone company
should boost sales of such things as
automatic dialers, answering equip-
ment, cordless telephones, and resi-
dent-protection devices even fur-
ther, he says.

Newton, based in New York, esti-
mates there's $1.5 billion annually
outside of the U.S. for telecommuni-
cations equipment, ranging from
complete central offices to domestic-
satellite systems, to telephone-sub-
scriber handsets.

And telephone companies are go-
ing to buy more from outside sup-
pliers, he says. “One of the big rea-
sons is the competitive threat from
the specialized common carriers and
other new suppliers of telecommu-
nications equipment like the mini-
computer companies. Also, some
major Japanese consumer-electron-
ics firms are eyeing the market. And
on top of this are the antitrust impli-
cations if Bell System companies
continue to buy from in-house
Western Electric Co.,” he explains.
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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 13 wedge base
lamps. Fits .625 panel cutout.

Single or double pole versions.

Unitized housing and
mounting latches. Biturcated
contacts with long wipe. Good
tactile feedback. U.L. listed.
Wide application range. Ideal

) IMinois Tooi 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 134
flange base lamps. Fits .70 x
.920 nanel 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.

LICON

A OIVISION OF ILLINOIS TOOL WORKS INC

W
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Programmable, parallel 1/0 lets you define the - Plug-in standard TTL drivers or line terminators
direction and data transfer characteristics of six to easily tailor the I/0 interface to meet your

8 bit I/0 ports. Reconfigure the interface or entirely system requirements.

alter the I/0 structure by changing no more than
four program instructions.

8080A CPU group —accepts interrupts originating
from the programmable 1/0 ports, the communica-
tions interface and directly from peripheral devices.

Drivers provided for memory and I/0 expansion.

Simply plug any of the SBC 80 RAM, EPROM/
ROM, I/0 or Combination expansion boards into
the standard SBC 80 card cage.

1K bytes of high speed, low power static RAM.

The first complete single

The Intel® SBC 80/10 Single Board Computer, with ~ board. And since we've extended the programmable
programmable 1/O, is designed for the profit conscious  nature of the CPU to the [/O interface you can use the
OFEM in a hurry. The SBC 80710 is the fastest and low- same board even when you make an interface change

est cost way of getting your products to market. And or completely redesign your product’s input/output

when your equipment sales increase to the point where  section. Just initialize the programmable 1/O devices

it makes sense to build your own Single Board Com- with the appropriate program instructions and you

puter, we'll make arrangements for you to use our bill have individually defined the direction and data

of material, fab and assembly drawings, and artwork. transfer characteristics of the six on-board ports. Pro-
Now it’s possible to standardize on one computer grammable [/O makes your products more versatile

board for all your products. Everything you need — and cuts parts cost and development time.

CPU, ROM, RAM and /O is on a single 6.75" x 12" Cut development costs even more with the Intellec

=100 quantity, domestic USA price only 1/0 drivers, terminators EPROMs or ROMs not included



Programmable serial interface lets you choose
virtually any asynchronous or synchronous com-
munications technique. Data format, control
character format, parity, and asynchronous serial
transmission rates are all under program control.

Both teletype and RS 232C interfaces are included,
choose the one you need.

Selectable baud rate generator— pick the com-
munications frequency you want.
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Capacity for 4K bytes of erasable and reprograr
mable EPROMs or ROMs for user’s program
storage. Plug-in any mix in 1K byie increments.

board computer for ¥295.

MDS™ Microcomputer Development System with The Intel® SBC 80710 is available from distributor
optional Diskette Operating System and unique stock. To order contact: Almac/Stroum, Component
ICE-80 In-Circuit-Emulator. Develop and debug your Specialties, Components Plus, Cramer, Elmar,
system software directly on the SBC 80/10 using the Hamilton/Avnet, Industrial Components, Liberty,
symbolic debugging capability of ICE-80. Pioneer, Sheridan, or L.A. Varah.

The 80/10 is supported by macroassemblers, text For your copy of the SBC 80/10 brochure, use the
editor, Intel's PL/M™ compiler, a user’slibrary withover ~ bingo card or write: Intel Corporation, 3065 Bowers
150 programs, and comprehensive documentation. Avenue, Santa Clara, California 95051.

Training is available at training centers or sched- . ) -
uled at your plant. For additional technical assistance d l
contact your Intel Field Applications Engineer. I e lverSo
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Meetings

Electro/76—IEEE International Con-
vention, IEEE, Hynes Auditorium
and Sheraton-Boston Hotel, Boston,
May 11-14.

=

National Workshop on Low-cost
Polycrystalline Silicon Solar Cells,
National Science Foundation and
Energy Research & Development
Administration, Southern Method-
ist University, Dallas, May 18-19.

Naecon Aerospace and Electronics
Conference, IEEE, Dayton Conven-
tion Center, Dayton, Ohio, May
18-20.

Conference on Lasers and Electro-
Optical Systems, IEEE, Town and
Country Hotel, San Diego, May
25-26.

Semicon West *76, Semiconductor
Equipment & Materials Institute
(c/o Golden Gate Enterprises,
Santa Clara, Calif.), San Mateo
County Fairgrounds, Calif, May
25-217.

International Symposium on Multi-
valued Logic, IEEE, Utah State Uni-
versity, Logan, Utah, May 25-28.

Trends and Applications in Micro
and Mini Systems, IEEE, National
Bureau of Standards, Gaithersburg,
Md., May 27.

National Computer Conference,
IEEE et al., New York Hilton, Ameri-
cana Hotel, and New York Coli-

A sophisticated fellow, and talented. But a little too slow seum, June 7-10.
when it comes to producing something small and perfect.
Savoy Electronics, manufacturers of quality quartz crystals Hybrid Microcircuits Symposium,

U.S. Army Electronics Command,

since 1937, the oyster. Th ke reliable,
ince is one up on the oyster. They make reliable Fort Monmouth, N.J.. Junc 8-9.

precise elements, electronic “'pearls’ if you will, in small or

Icnr.ge.qucl.ntiﬁes and in a fraction of the time. Because Power Electronics Specialists Con-
aviation, industry, OEM, the military and research and ference, IEEE, NASA Lewis Research
development can't wait forever for a great quartz crystal. Center, Cleveland, Ohio, June 8-10.

Electrical Insulation International
. ( Symposium, IEEE, Queen Elizabeth
" . Hotel, Montreal, Que., June 14-16.

Savoy Electronics Inc.
Manufacturers of Quality Quartz Crystals Since 1937 ICC *76 International Conference on
P.O. Box 5727. Fort /lgut;erd;:al;, Florida. 33310. Communications IEEE, Marriott Mo-

3 = . . 3

03/563-1 tor Hotel, Philadelphia, June 14-16.

$eo us ot ELECTRO '76 BOSTON BOOTH 1536. Write to Department C-376 for our brochure.
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1P’s new thermal printer

150A THERMAL PRINTER
m :a-u!' pacKAnND

« ¢ ¢
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say hello to quiet, reliable

operation. With its thermal

printing technique, the new

HP 5150A Thermal Printer needs

only two moving parts —

those that transport the tape.
That’s just a beginning.

Built-in flexibility and plug-in

options mean that, at last,

there is a printer that you can

custom-tailor to your data

printout needs without delay

Or compromise.

Alphanumeric printout. A full

64-character upper case ASCII

printing set, with figures and

symbols that read and reproduce

clearly. Print speed is three

lines per second.

ASCH Interface option. Interfaces

to most ASCII coded sources

or HP Interface Bus. Full

64-character, 20-column printout.

BCD Interface option. Interfaces
with BCD = 8421 sources.
Prints standard 16-character
set, but can draw on the full
64-character complement of the
5150A. Ten or 20 columns.
Scanner option. The 5150A can
function as a system controller
for up to 13 instruments on
the HP Interface Bus, providing
automatic data-acquisition
capability.
Clock option. With it, an entirely
new order of convenience,
flexihility and contral becomes
possible. Simple, front-panel
controls let you record the time
of day and select the time
interval between samples.
Special BCD printouts. Special
formats or re-interpretation of
BCD inputs can be provided
at minimum cost.
The price is right. Only $875*
for the 5150A mainframe.
Plug-in options range from
$125* to 350* At the price, no
other printer matches its
flexibility. quietness and
reliability. Write, or call your
nearby HP field engineer, for
complete technical specifications
or a demonstration.
*Domestic USA prices only

HEWLETT @T PACKARD

Sales and service from 172 offices In 65 countrles.
15Q1 Page Mell Road Palo Aftc California 34304
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Youlr next¢

digital logie¢
analyzen

Biomation’s new 85I-D
8-channel, 50 MHz logic analyzer.

biomation

SOURCE "MODE
INT (T}
INT (F)

EXT

CLOCK INTERVALS
TRIG READY @)

COMBINATIONAL TRIGGER
MANUAL  MANUAL

ARM TRIG 1 1 1 i 1
0 0 0 0 0
CH1 CH2 CH3 CH4 CH6

CH5

INPUT M
UL MODE ALL INPUTS ARE 1MEG 10PF NOM £50V MAX

LATCH - SAMPLE ‘

BIOMATION CORPORATION
CUPERTINO, CALIFORNIA
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Digital logic analyzers are revolutionizing the  trigger control ® Accepts synchronous
solutions of design and trouble-shooting clock input (0° or 180° phase) ¢ Provides
problems. Biomation, building on - internal clocking e Catches glitches .
our early waveform recording tech- as narrow as 5 ns ¢ Pre-trigger
nology, has created the tools you recording ® 512 bit per channel
need for your fast new digital memory ® Captures 512 words
world. We offer the most com- before, after. or around the
plete line of logic analyzers trigger ® Expaded and mixed
anywhere. And our thousand- display ® Constant brightness
plus customers have helped expand to X20 * Combina-
us develop the most useful tional “true” trigger ® “Any-
features for real-world prob- change’ trigger ® Built-in
lems of digital system delay (4 digit) ¢ Latch mode (catches single pulses) ® Adjust-
design and test. Qur new able threshold levels for channels 1-4 and 5-8 e Step-and-wait
851-D catches, records and cursor control ¢ Steps through data one bit at a time

displays 8 channels of high & * Price: $3575. ¢ Delivery: 30 days AR.O
speed logtc. It is the slickest

handling, most cost-effective logic analyzer B RS e
we've seen yet. But don't take our word for
it. Check over the features for yourself

¢ [deal companion for your 2-trace portable
scope ® Portable and self-contained » 8
channel ® 50 MHz ¢ Digital delay for precise

If you want to see a demo, right now. of our new 851-D or any of
our digital logic analyzers (we have both less expensive and
more powerful models), pick up the phone and call (408)
255-9500. Ask for Roy Tottingham at ext. 851.D. Or
circle the reader service number and we'll send data
Biomation, 10411 Bubb Road, Cupertino, CA 95014

851-D shown actual size

oD DIGIHTEAL LOGIC RECORDER

| EXPAND
Jﬁfﬂh-@- m e ROSITION

10411 Bubb Road. Cupertino, CA
95014, (408) 255-9500
TWX 910-338-0226

CHS-8 KCLK
e = (R C
O TR\ AN
Ch1-4 L S W ML
' ‘ = °\
e
3 SOURCE HORIZ DISPLAY _}
0 Sounds great. but | don't know I
| %1 what all of the features actually
do. Please send more informa- |
X (X1 B 10 MIX( {0 tion |
Send information on your com- I
let 11 | li
0 (X1 1 CAAND plete digital logic analyzer line :
Name - - :
H7 CH8 ® e }
RO e < — |
(W AC POWER ompany |
m Street Address :
y State :
= |
Zip I
) ) |
Biomation |
|
|
|
=J

See us at ELECTROQ '76 booth 2712-2716
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This is what multifunction counters
are supposed to be all about.

Model 5740, 7-digit, 100 MHz
Multifunction Counter/Timer.
$295*

Quality you can count on. Data
Precision’s Model 5740 is a 7-digit,
100 MHz Timer/Counter; a superb
laboratory quality instrument.

Data Precision built the 5740 to
be exceptionally versatile. It meas-
ures frequency, period, period
average, elapsed time and total
events with the kind of accuracy,
sensitivity, and upper frequency
capability generally found only
in higher priced units.

Consider: 10 mV RMS sine-
wave to 20 MHz. 50 mV RMS at
100 MHz. That’s excellent sensi-
tivity in anyone’s book. And this

9 fh 1448

sensitivity is a minimum specifi-
cation (not a typical) allowing
lock-in measurements from even
extremely weak signals. The 100
MHz bandwidth means the 5740
handles everything from sub-
audio to VHEF. Seven, not six digit
resolution, means 0.1 Hertz reso-
lution at1 MHz, 1 partin 10 mil-
lion in period measurements,
with the decimal point always
automatically correct.

Want even more? A low-cost
optional BCD output provides
printer and/or computer/system
compatibility while providing

counter status timing and control/
signals as well as reading and
decimal-point data. And an
optional remote start/stop control
makes this a most flexible elapsed
time indicator.

The 5740 Multifunction Coun-
ter/Timer. Its quality, versatility
and value are unmistakable. And
it comes with something no one
else gives you: Data Precision
dependability.

For complete information ora
demonstration contact your local
Data Precision representative or
Data Precision Corporation,
Audubon Road, Wakefield, MA
01880, USA, (617) 246-1600.
TELEX (0650) 949341.

*Price USA.

(i-DATA PRECISION

T data preEcIsSION

Vigit ennr Hooths 2610 200, & D620 at Electid [6World Radio H

...years ahead

oot dodrasnttation caele 0
Fow actddntal wfonmation Clicle 06




‘Good-sized’ orders
predicted for
Army fire control

DEC becomes own
second source
to Western Digital

Zinc-chlorine
storage batteries
get ERDA nod

Award for
battlefield sensor
now between four

British scope
comes to US.

Electronics/April 29, 1976

Electronics newsletter

Nine firms are going after the contract for the Army’s battery computer
system that controls firepower at the battery level. A decision is expected
in early summer, and two bidders are to be picked for a 14-18 month
fixed-price shootout. One prime requirement is that the system must
operate with the army’s Tac-fire system, the next higher level of automated
battlefield control. Tac-fire is being built by Litton Industries’ Data Systems
division, Van Nuys, Calif.

Present plans call for the Army to buy a minimum of 350 battery
computer systems, and up to 1,000 at a unit price not to exceed $65,000.
Bidders are Litton, Computer Devices of Canada, Burroughs, Magnavox,
Raytheon, the Librascope division of Singer Corp., Teledyne-Brown divi-
sion of Teledyne, Norden division of United Technologies, and Rolm.

Digital Equipment Corp.’s investment in a semiconductor facility in
Worcester, Mass., is beginning to pay off. Andrew Knowles, vice
president and manager of the components group in Marlboro, Mass., says
the facility has provided DEC with its own second source to Western Digital
Corp. for the LSI-11 MOS microcomputer chip set. The Worcester facility
has been delivering chips cut from 3-inch wafers for a few months.

The Energy Research and Development Administration has awarded Energy
Development Associates of Madison Heights, Mich., the contract to de-
velop experimental zinc-chlorine batteries to store electric power for electric
utilities and, eventually, electric vehicles. The two-year program calls
for delivery of two batteries with power outputs of 5 to 10 kilowatts
to the National Battery Test Facility in Argonne, Ill.

Kurt W. Klunder, program manager for batteries at ERDA’s Conserva-
tion, Research and Technology division, says the batteries would be used
by utilities for load leveling—to be charged at night and discharged during
periods of peak daytime demand. Until now, batteties have not been used
for such load-leveling. But Klunder believes zinc-chlorine batteries offer
great potential because of the low cost and long life of the materials.

The Army Electronics Command at Fort Monmouth, N.J., has narrowed
the field to four companies for the development of the Army’s new remotely
monitored battlefield-sensor system (Rembass). Some 70 electronics firms
had requested the original bid package. The four are Honeywell, GTE
Sylvania, American Electronics Laboratories, and RCA Corp. Two of these
companies will be awarded first-phase design contracts in June, but
only one of the two will pick up the production contract for Rembass
expected to be awarded in June, 1977.

The system will be the Army’s initial family of unattended ground sensors
and associated data-communications equipment capable of operating in all
climatic conditions.

Gould Inc.’s Instrument Systems division, Cleveland, plans to market
a 10-megahertz oscilloscope with 200-kilohertz digital storage made
by Gould Advance Ltd., the firm’s subsidiary in England. With an
introduction slated for the IEEE’s Electro/76 meeting in Boston, the
0S4000 scope marks the return of the Advance line to the United States
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market. Once handled by Marconi Instruments, Northvale, N.J., Advance’s
sole penetration of the U.S. market in recent years has been through
Ballantine Laboratories, Inc., Boonton, N.J., which builds some Advance
scopes under license and sells them under the Ballantine trade name.

FCC meeting set Plug and connector makers are preparing for a new series of Federal
Communications Commission meetings at its Washington headquarters on
L GLOE L May 3-4 and May 13-14 to develop cgonnector standargds for PBqX and key
connector standards ... telephone systems. At meetings in February and March, communications
equipment makers developed consensus views on plug and jack standards
for main telephones and extensions. The FCC is asking for comments by
May 3 and replies by May 13 on a proposed standard to adopt connectors
now used by the Bell System and other telephone companies. The standard
would include Bell’s plan to license anyone to make its plugs and jacks
at a standard royalty, and to sell Western Electric Co. plugs and jacks
to terminal equipment suppliers at the same prices charged Bell System
companies.

. . . but data modem makers Opposition is developing among data modem makers to a telephone
: connector proposal that *‘certain data configurations of the eight-pin plug
are unhappy with plan and 50-pin connector contain convex keying to prevent the inadvertent
to modify connectors insertion of a data plug into a jack intended for voice.”” The opposition
stems from the 6-9-month delay before the modified plugs and connectors

would be available from telephone companies.

System services Testline Instruments Inc., Titusville, Fla., is introducing a portable system
. _nirenit  that solves one of the most vexing problems facing high-volume micro-
printed-circuit processor users—field service of printed-circuit boards. The model
boards in field 1000, which weighs 20 pounds and is housed in a package the size of
an attache case, performs full functional tests at a bit rate of 675 kHz
and analyzes the output-voltage thresholds on each integrated circuit

.mounted on a board.

The instrument can unambiguously isolate faults to the errant chip—not
just the failing circuit path. Built around a Motorola 6800 microprocessor,
the model 1000, which costs $4,500, uses a 16- or 24-pin clip to interface
with I1Cs on the unit under test, and can test at a rate of 20 1Cs per minute.
Test programs are stored on cassettes, a single cassette for each board
with up to 200 ics.

Microprocessor The most sophisticated in a new line of printers introduced last week by
Centronics Data Computer Corp. is the model 761, a microprocessor-
controls data controlled serial teleprinter aimed at computer input/output and re-
input/output printer mote-terminal application. Two versions of the 761 —a receive-only unit
and a keyboard send-and-receive model—both print on-line at 300 bauds

bidirectionally to boost throughput by eliminating carriage return.

An Intel 8080 acts as an interface controller in the printers, and also
controls the print and paper feed mechanisms. Centronics officials say that
at a price of $1,275 in quantities of 100 for the model 761 send/receive
version, the unit will compete with Digital Equipment Corp. LA-36 printer,
which does not include a microprocessor.
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Announcing a giant reduction

in the Nova line.

®

You're looking at a whole new family of NOVA
computers. microNOVA. A microprocessor chip,

a microcomputer board and a complete MOS mini-
computer. All based on the little thing on the tip
ol the finger.

mN601. The microNOVA CPU.

It’s a full-blown, 16-bit NOVA computer. Manu-
factured by Data General. And fully supposted by
NOVA software.

And it’s not a NOVA computer in name only.
This chip has all the NOVA registers, internal data
paths and computational elements. The NOVA
multifunction instruction set. The NOVA multiple
addressing modes. And the NOVA 3 hardware
stacking. Plus things that used to be NOVA options:
multiply/divide, real-time clock and power fail/
auto restart. All standard at no additional cost.

The difference is, all that NOVA has been
reduced to a single chip that measures only 225
mils by 244 mils.

Which was no small accomplishment.

For those who need more than a chip, there’s
the microNOVA computer-on-a-board. A complete,
fully-buftered microcomputer that comes with 2K
or 4K words of RAM on a single 712" by 914"
beard. You can add on more RAM in either 4K or

8K increments, or PROM boards with up to 4K
words. Plus terminal interfaces, general purpose
interfacing boards, card frame, power supply and
PROM burner.

And for those who need more than a board,
there’s a fully-packaged 4K word MOS microNOVA
mini. It comes with power supply and turnkey
console. In 9 and 18 slot versions. Into which you
can place as much as 32K words of RAM or
PR(E)M. And still have plenty of room left over
for 1/0.

There’s even a microNOVA system specifically
for program development. A complete system, with
dual diskette drive, terminal and our RDOS-
compatible Disc Operating System. Or you can
use a Nova 3 system with%B,OS. The best develop-
ment software you can get.

And no matter which microNOVA product you
get, you get to use NOVA software Iike%ORTRAN
IV. Software that’s in use in over 20,000 instal-
lations all over the world. So you know it’s going
to work right the day you get it.

Want to know something else?

Call our toll free number. .
800-225-9497. micraNOVA
Nov .15 a registered trademark of Diata General Carporation
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¢» Data General, Route 9, Southboro, Mass. 01772 (617 ) 485-9100. Data General (Canada) Ltd., Ontario.
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Peripheral vision.

CalComp looks at the future as if it were
wrapped around the computer.

The computer remembers an incredible
amount of data, but no matter how large its
brain becomes it will always need help. It
needs more “brain cells” Our memory systems
provide that.

In the mind of the computer there are
pictures. Man can see these pictures because
we taught the computer to draw.

Today, CalComp is & worid leader in the

manufacturing of computer graphic equipment.

The information that spews out of the
computer fills rooms with paper that is
hard to retrieve. Our Computer Output
Microfilm systems can reduce a roomful
to a drawerful, and puts the information at

your fingertips.

The information that is stored on computer
tape is only as useful as the computer’s access
to that information. Our Automated Tape
Library is the first system to give the
computer automatic access to thousands of
reels of tape —in seconds.

Our sales for fiscal 1975 were in excess of
$120,000,000. And our backlog of orders at the
beginning of fiscal 1976 was the largest in
company history.

We've spent 17 years perfecting our
peripheral vision.

Contact us for our view of the future.
Write or call California Computer Products,
Inc., EM-M4-76, 2411 West La Palma Avenue,
Anaheim, California 92801.(714) 821-2011.

CIAILICIOIMIP
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Electronics review

Thin-film
delay lines
aim at ECL

Japanese researchers’ LC

plug-in units are compatible
with high-speed logic of
large-scale computers

The latest twist in thin-film tech-
niques is a plug-in delay line that is
compatible with the high-speed
logic used in large-scale computer
systems.

As reported at this week’s Elec-
tronic Components Conference in
San Francisco, engineers at the Su-
sumu Industrial Co. Research Labo-
ratory, Kyoto, Japan, have turned to
a distributed network of inductors
and capacitors for their new delay
line. The thin-film devices will re-
spond to the nanosecond switching
speeds of the waveforms encoun-
tered with, for example, the fast
emitter-coupled logic that is used in
big computers. Conventional delay
lines employing discrete inductors
and capacitors just won’t respond
quickly enough. The Susumu delay
lines are actually the first inductive-
capacitive devices to be compatible
with ECL.

Plug-in candidate. Until now, de-
lays have been introduced by using
special-geometry conductors or ex-
tra logic devices. But now Susumu
engineers appear to be building
plug-in delay elements for high-
speed digital circuits that are similar
in concept to those used with lower-
speed transistor-transistor logic.

The Japanese claim that their de-
lay lines have been responding to a
I-nanosecond pulse with a rise time
of only 1.5 ns. This rise time means
the line introduces only 10% distor-

Electronics /April 29, 1976

tion in the signal waveform—small
enough so that the LC networks
show promise as plug-in devices.

Its developers say the process
offers good repeatability, yielding
devices with uniform characteristics.
However, to build delay lines for
sub-nanosecond pulses, further de-
velopment work is needed, they
point out. More research is likely to
concentrate on refining the induc-
tor-capacitor designs.

To fabricate the devices, the in-
ductors are formed by photoetching
a copper foil, which is then fastened
to a ceramic substrate with polymer
resin. Next, the capacitors are made
right on top of the etched-foil induc-
tors by depositing, through plasma
polymerization, an organic thin-film
dielectric and then vacuum-evapo-
rating aluminum electrodes onto the
dielectric film.

After the connections to the films
have been made with reflow-sol-
dered ribbon leads, the finished de-
vices are encapsulated with molded
epoxy resin. Up to 10 ns of delay
time can be squeezed into a 16-pin
dual in-line package, or about 2 ns
in a four-pin DIP. OdJ

Microprocessors

National kit
includes debugging

Following up on its entry into the
minimum-chip microprocessor sys-
tem market with the SC/MP micro-
processor, National Semiconductor
Corp. will soon be offering users a
low-cost development kit that en-
ables an engineer to “talk” to his

microcomputer to help write and
debug its programs.

National, based in Santa Clara,
Calif., will start selling its LCDS
(low-cost development system) in
June for less than $500. Including a
keyboard, light-emitting-diode dis-
play, and built-in debugging soft-
ware, the company’s development
kit provides the design engineer
with communications in real time.

The first kit will be built around
National’s new 8-bit p-channel
metal-oxide-semiconductor 2-micro-
second SC/MP microcomputer sys-
tem. But Phil Roybal, National’s
microprocessor marketing manager,
says that development systems built
around other microprocessors from

Check. Technician Mike Badzik, watched by
SC/MP designer Jack Morris, types micro-
processor program on built-in keyboard
from National's SC/MP development kit.
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National will soon follow.

In its hexadecimal-based kit for
machine-language input, National
provides a keyboard, six-digit dis-
play, and control switches, plus 2
kilobytes of read-only-memory
firmware with the programs for de-
bugging and operating the display
and keyboard.

All this equipment plugs into an
8-by-12-by-3-inch  motherboard
frame that also accepts the usual
parts found in such a kit: the
SC/MP central processing unit, 256
bytes of random-access memory,
512 bytes of ROM, and the logic nec-
essary to support the processor. The
motherboard also contains extra
slots for expanded memory, includ-
ing an optional 2,048-by-8-bit ROM
or programable ROM card, and user-
developed interface cards.

No extras. The total kit allows
“the same breadboard sort of ap-
proach many an engineer has taken
to talk to his microcomputer and
avoids the extra expense of a tele-
typewriter or ROM programer,” says
Roybal. “But buying the same parts
individually costs at least twice as
much as the kit itself. Then there is
the cost in time to develop the de-
bugging software, even before he
knows how the microprocessor
works.”

National, of course, has econo-
mies of scale in its favor, as far as
component Costs are concerned, he
explains. And the debugging soft-
ware, while expensive to develop, is
an outgrowth of programs for ear-
lier, more sophisticated systems and
is already partially amortized.

At about $400 to $500, Roybal
says, the profit margin on the kit is
much closer to the threshold than in
other product lines. “But LCDS is ba-
sically a way of selling parts,” he
says, “and we’ve tried to make it as
easy for the engineer as possible.”

Roybal cites a relay controller as
a design example. The engineer
would start with a blank 4.5-inch-
square card, install the relay, with
one transistor to drive it and a
couple of resistors, then plug it into
the motherboard. All of the data,
address, and control lines in the sys-
tem would be daisy-chained from
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the chip on the CPU card, Roybal
says, “so it’s a relatively simple mat-
ter to develop an interface card.”
Developing a program, or de-
bugging one, is relatively simple
also. “In the case of the relay con-
troller, the engineer can start by
simply writing a two-word program
into the keyboard,” he says. “If it
works, he goes on to a more com-
plex series of instructions, feeding
them into the RAM.” The program
steps are run through the system,
and if the program doesn’t work, de-
bugging software allows the engi-
neer to stop, start, and change the
program until it does. Once it works,
the engineer can write it down, he
says, or transfer it into a cassette,
paper tape, or printer. O

‘Automotive

Light beam adjusts
ignition timing

The ordinary car driver probably
won’t be aware of it, but optoelec-
tronic devices could eventually be
operating in vehicle ignition sys-
tems. Cutting down on maintenance
costs is the reason, according to
West Germany’s Siemens AG, which
is developing a light-emitting-diode
and phototransistor combination to
replace the distributor’s mechanical
breaker points, which time the firing
of the spark plugs.

Siemens’ system could possibly be
ready for market in as little as two
years with low-cost, mass-produced
devices, says Guenther Hatzinger,
product manager for optoelectronic
semiconductor devices at the Com-
ponents division in Munich.

Plastic devices. What Hatzinger
has in mind are inexpensive, plastic-
encapsulated components tough
enough to survive inside an auto en-
gine. Siemens is therefore gearing
its effort to modifying available
components that are neither cheap
enough nor rugged enough.

The components need to with-
stand ambient temperatures as high
as 135°C. Metal-encapsulated ver-
sions can operate at 125°C, but are

too expensive. However, most plas-
tic-encased devices can tolerate no
more than 80°C. So the firm is in-
vestigating high-temperature plastic
materials that can be easily worked
and won't impair semiconductor
mechanisms.

In addition, Siemens engineers
are looking at ways of making a
light-emitting diode that can oper-
ate in such heat. This could be even
harder to reach than developing a
plastic package, Hatzinger says.

Solid-state ignition. The opto-
electronic approach would be used
with transistorized ignition systems,
which are already standard on
many U.S. cars and are slowly being
introduced in Europe. In a Siemens
developmental model, an electric-
eye system, consisting of an infrared
LED and phototransistor receiver, is
mounted in the distributor, as
shown in the photo below. Rotating
with the distributor shaft and cross-
ing the infrared beam is a round
cap. Cut out of this cap are rec-
tangular slots, one per engine cylin-
der. As each slot comes around, the
diode beam is unblocked and trav-

Zap, you're fired. In Siemens-developed op-
toelectronic distributor, rectangular slot in
rotating round cap permits infrared light
emitted from diode to strike phototransistor,
which initiates firing of auto spark plug.




els some 3 millimeters to hit the
phototransistor whenever a spark
plug is to be fired.

The width of the slot determines
the time that the ignition system’s
primary circuit is closed, and, hence,
the duration of the spark. The cur-
rent produced by the phototransis-
tor is amplified and applied directly
to the ignition transistor whose
emitter-collector circuit is connected
to the primary of the ignition coil. [J

_CommAunications

2L, Schottky sets
carrier frequencies

For years semiconductor manufac-
turers have been trying to convince
the telecommunications industry of
the advantages of large-scale-inte-
grated-circuit technology. But, ex-
cept for the use of the standard logic
families in switching networks and
carrier equipment, telephone com-
panies have stuck with discrete com-
ponents to build the oscilla-
tor/dividers, pulse generators, and
synthesizers in the so-called “com-
mon equipment.” This is the gear
that generates multiplex signals and
contains the bulky passive filters
used to maintain spectral purity and
low signal jitter.

120 mils on a side. But a $5-t0-$6
programable 10-megahertz digital-
frequency synthesizer developed by
Signetics Corp. using integrated-in-
jection logic, low-power Schottky
technology and phase-locked-loop
techniques may change all that. Ac-
cording to Gary J. Summers, tele-
communications product manager
at the Sunnyvale, Calif.-based com-
pany, the 120-by-120-mil LSI circuit
could allow telephone companies to
replace the filters and much of the
common equipment, resulting in
one third the system size and one
tenth the cost.

At any station in a telephone net-
work, common equipment generates
the basic carrier signals—typically
bipolar 4-kilohertz pulse trains. Pas-
sive filters clean up these signals and
pick off harmonics, which are then
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Kodak fast-development cameras
rely on bipolar chip from National

Two cameras that develop fim in
eight minutes have been introduced
by Kodak Co. several years after the
company revealed that it was gener-
ating products to compete with Po-
laroid Corp. The EK6 (below, right),
will sell for $69.50 and the EK4 for
$53.50. A film cartridge for 10 pic-
tures, which is loaded from the bot-
tom, is priced at $7.45

Three U.S. sources produce the
single custom linear bipolar inte-
grated circuit used for shutter con-
trol in both models. Because of the
sales volume expected, Kodak will
not attempt to produce more than a
fraction of the chips at its own IC-
manufacturing facility. Although the
camera company is not saying, the
prime supplier of the control chip is
understood to be National Semicon-
ductor Corp., supported by two
small custom-IC houses. The cam-
era, to become available in Canada
May 3, and in the U.S. and Puerto
Rico June 28, produces a picture
6.7 centimeters by 9 cm on a
mounting 9.7 by 10.2 cm. The only

difference between the EK4 and the
EK6 is that the latter has a motor-
driven film ejector and requires two
J-size batteries. The EK4 has a
hand crank to eject the picture and
needs one J-size battery to power
the electronic shutter. A third cam-
era, the EK8, a deluxe folding
model. will be produced :ater in
Germany and sell for $140. Kodak
says that the German unit will also
use the American-made IC
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used by channel-bank modems to
multiplex voice signals onto carriers
in groups of 60, 600, 1,200, or 1,800
channels. “The advantage of this
approach has been that it gives the
telephone companies the signals
they want at a very low cost,” Sum-
mers says. “Typically, each chan-
nel’s 9-by-9-inch passive filter can
be made for about $15.”

PLL approach. A more direct ap-
proach, he says, would be to gener-
ate the specific channel frequencies
in the channel-bank modems,
thereby eliminating the external
common equipment and filters.

“There would still be the problem
of getting spectrally pure signals
without jitter,” Summers says. “But
a programable frequency synthe-

Two-way watch
Zenith Time sA the Swiss watch-
making subsidiary of Zenith Ra-
dio Corp., has introduced an
electronic watch with a combina-
tion electronic/digital display in
Switzerland. Charles J. Sindeler,
Zenith Time's president and gen-
eral manager, says the watch,
priced initially from $195 to
$325, will be marketed in July in
the U.S. by Zenith-Movado-Time
Corp., New York City. The
analog dials read hours and min-
utes, and upon command a light-
emitting-diode display shows the
date, seconds, and a.m./p.m

The watch
models, the first
in the U.S. to
carry the Zenith
brand name, are

reset electron-

ically. "*You push
one button to ad-
vance the hands
by means of a
stepping motor,"
says Sindelar
"““You hold and
push another but-
ton to turn time
back. While the
hands are auto-

matically reset-
ting themselves, a
memory circuit
counts seconds,
$O you do not
lose an instant."”’
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sizer implemented with phase-lock-
loop techniques to provide frequency
tuning and filtering is ideal.”

Indeed, several semiconductor
technologies have been used in the
past to come up with a frequency
synthesizer that achieves the right
balance of cost, power, frequency
range and component count, Sum-
mers points out. But while they have
met standards for low cost ($7 to
$12) and low power, systems of
complementary-metal-oxide-semi-
conductors require 6 to 8 medium-
scale-integrated devices.

However, the frequency range is
limited to about 2 to 3 mHz, or
about 60 to 600 channels. Standard
transistor-transistor or emitter-
coupled logic reduced components
count to two or three chips and
allowed frequencies up to 200 mHz,
but the power required—several
watts—is prohibitive, he says.

Using a process combining
Schottky and high-density, low-
power I2L, Signetics engineers have
built a chip for frequencies up to 10
mHz and programable to any one of
almost 1,200 channel frequencies. In
volume, he says, the chip will cost
about $5 to $6 with power consump-
tion down in the 300-to-400-milli-
watt range. I2L circuit rules are used
to fabricate three 4-bit binary-
coded-decimal counters used in pro-
graming the chip, as well as in por-
tions of the phase comparator.

Because I2L is not TTL-compatible,
low-power Schottky was used for
the input portion of the phase com-
parator—an exclusive -OR gate—and
for the output portion of the 10-mHz
voltage-controlled oscillator. A
stable reference voltage for the on-
chip oscillator is obtained from
standard 60-, 64-, or 308-kHz re-
ceiver/transmitter ~synchronization
signals present on the phone line. (O

Communications

Data nets get
pinpoint tester

One of the big headaches for com-
panies with on-line distributed data

networks is having the network
“crash” because of a faulty dedi-
cated phone line, a failed modem,
or a glitch in a terminal. But Intertel
Inc. aims to relieve that headache
with its NCS4000 network control
system, which, unlike earlier sys-
tems, can diagnose flaws in seconds.

The Burlington, Mass., company
unveiled its system last week, dis-
closing that five big companies in-
cluding an oil company, a bank and
an airline had already bought it.

Unskilled user. Intertel officials
say that, while sophisticated test
equipment exists for engineers to
test and troubleshoot data networks,
they know of no other system that
allows an unskilled operator at a
central site to test for and isolate
faults automatically, without oper-
ator assistance at remote sites.

A typical test system probably
would include the operator’s diag-
nostic console with light-emitting-
diode displays for indicating net-
work status, rack-mounted modems
to generate test signals, bridges that
provide the dial backup and moni-
toring of signal levels in 2-decibel
increments, voice-frequency patch
panels, and a line-monitor speaker.
The bridges link a single private line
to eight dial lines, essentially mak-
ing them look like one to the net-
work’s central computer.

The new system does not hinder
normal data flow in the network.
Test signals are generated and sent
out by a frequency-shift-keyed
modem on a 75-baud frequency-di-
vision-multiplexed side channel
near the edge of the data band.

Intertel president Jerry Holsinger
notes that about half the problems
in distributed data networks are
outages of dedicated phone links.
The new system will isolate the link
that is out, even noting in which di-
rection a full-duplex line is flawed.

The system can also detect failed
modems and terminals in the net,
and provide modem backup if the
network is equipped with a “hot
spare” that can be activated on
command. If the problem is in a ter-
minal device, the system can quickly
isolate which terminal is faulty, dis-
able it and alert the network oper-
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ChipStrate’
power SCRs and TRIACs
always saved you money;

Now they
also save you time.

First we gave you development and
ChipStrate — a glassi- J . time in assembly.
vated power SCR or ChipStrates are
TRIAC chipona © available inratings
solderable ceramic sub- from 10to 55A and
strate. Since ChipStrates I to800V andcomeina
eliminated expensive | rugged, electrically
metal packages, they X isolated package.

saved you up to 40% in cost, plus a
whole lot of real estate.

But now we can give you
ChipStrates complete with your
choice of mounting configuration —
flexible leads, lead frames, and
flanges. So they also save you time in

(]

mmm UNITRODE

ChipStrate. A new modular con-
ceptin SCRs and TRIACs made
easy to use.

For the full story, just call or write:
Unitrode Corporation, 580 Pleasant
Street, Watertown, M A 02172.
617-926-0404.

™ChipStrate is a trademark of Unitrode Corporation
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ator to have it repaired.

A common problem in a terminal
is streaming, a condition that causes
it to continue sending even after its
polling period is over, unduly tying
up the line. This condition formerly
took several phone calls to identify
and turn off the faulty terminal. The
new system, Holsinger says, can iso-
late the streaming terminal and
have it disabled.

Speed independent. The Intertel
control system will work with any
network configuration and at any
speed—from 1,200 baud up to 9,600
bits per second—or it will work with
combinations of speeds and config-
urations. It can handle any number
of lines, with up to 40 drops (remote
sites) on a single multipoint line and
up to 400 drops on a concentrated
or multiplexed line.

LED displays and English phrases
show results of the system’s diag-
noses. The system will sell for from
$50,000 to $100,000, depending on
complexity. O

CDC puts Plato on
nationwide hookup

Control Data Corp. has an-
nounced what may be the most am-
bitious computer-based education
and training system in the nation.
Some 13 years in the making, CDC
chairman William C. Norris says,
the Plato system is aimed at the
high end of the 520 billion U. S. and
Canadian training market repre-
sented by federal and state govern-
ment agencies, businesses, and seg-
ments of higher education.

Originated in 1963 as part of a co-
operative effort with the University
of Illinois and the National Science
Foundation, the system is powered
by cpc Cyber 170-, 70-, or 6000-
series computers, with extended
core storage, disk storage, plasma
display terminals, communications
interfaces, Control Data’s time-shar-
ing operating system, and support-
ing instructional software programs.
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Plato power. Complicated processes and operations can be displayed in drawings together

with text, symbols, and numbers on the flat-panel display of Plato, Controi Data’s computer-
based education system for government and industrial markets.

In concept, at least, Plato appar-
ently outguns I1BM Corp.’s
Coursewriter system which has the
most computer-based courses in the
U.S. However, it is available to but
a relatively few 360- and 370-com-
puter users. Smaller computer-
based education and training sys-
tems have been developed and are
marketed by Digital Equipment
Corp. and Mitre Corp. Both are
aimed primarily at university and
college markets.

Three-way service. Robert E.
Morris, vice president of CDC’s com-
puter-based education systems and
services department, says the com-
pany will offer its system in three
ways: through a subscription ser-
vice, through a chain of learning
centers in major metropolitan areas
for business and industry training
needs, and through privately in-
stalled computer systems.

Control Data recently opened
learning centers in Baltimore and
Towson, Md. Others are operating
in Bloomington and Arden Hills,
Minn., and will be opened shortly in
Cleveland, Philadelphia, New York,
Washington, D. C., and Dallas.

Morris says the company expects
to have more than 500 terminals op-
erating at the centers and at cus-
tomer facilities by the end of this
year, and between 1,500 and 2,000
by the end of 1977. The systems are
priced in the $5-million-to-$6-mil-
lion range, depending on the num-
ber of terminals in the network.
More than 500 users can gain simul-
taneous access to different materials
in a single Plato system.

Commercial Credit Corp., Con-

trol Data’s financial services subsidi-
ary, will develop and operate the
learning centers and market the
Plato system. In addition to existing
lesson programs (“courseware,” CDC
calls it), Commercial Credit plans to
help local businesses and industries
develop their own training mate-
rials for the system.

For the time being, all Plato ter-
minals will be produced by Magna-
vox Co. The plasma display screen
with an 8.5-inch-square viewing
area consists of a 512-by-512 matrix
of addressable points. Illumination
of groups of these points initiates a
display presentation with up to 32
lires of 65 characters per line. The
panel is also translucent, permitting
rear projection of color images from
a microfiche slide capable of storing
256 frames, randomly accessed in
0.3 seconds. Access to the computer
is by keyboard or by touching a spe-
cial viewing panel.

The touch-panel feature is op-
tional. It consists of a grid of eight
vertical and eight horizontal in-
frared beams. By interrupting the
beams at any of 256 intersections,
students can, for example, respond
to multiple choice questions or enter
other data intc the computer. O

Companies

Bowmar survives
and shows profit

Bowmar Instrument Corp.—an early
and dramatic casualty in the calcu-
lator business—is set to rise like the
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Phoenix from the ashes of Chapter
XI proceedings any day now. And
therein lies a tale of a hairbreadth
business-salvage job that has put
the 25-year-old calculator pioneer
back squarely to its previous status—
a manufacturer of electronic compo-
nents such as light-emitting diodes,
keyboards, and potentiometers.

Although low-key in his ap-
proach, president William M. Crilly
projects an intensity that under-
scores his measured words. “If the
company were only in one time
zone, we wouldn’t have made it,” he
admits. “Our No. | problem was to
meet the payroll, and with no cash
on hand, we literally collected in
one time zone and then paid in an-
other.”

Brought in at the February 1975,
board meeting when directors voted
to file for the protection of volun-
tary bankruptcy [Electronics, Feb.
20, 1975, p. 36], the Sl-year-old
Crilly is credited with saving Bow-
mar, the company that in Septem-
ber 1971 introduced the first hand-
held calculator, then priced at $240.

Competition. Bowmar kept first
place until Christmas 1973 when
major competitors, principally
Texas Instruments, cut prices dras-
tically. Adjusted results for fiscal
1974 and 1975 show net losses of
more than $25 million each year.
Sales plunged from $78 million in
1974, including about $52 million
from calculators and watches, to
$27.2 million in 1975. But during
this time, non-calculator operations
remained profitable, and Bowmar’s
first 1976 quarter, ending Dec. 31,
had a $505,000 profit on $7.4 mil-
lion sales.

Actually, Crilly had been through
it before. As planning vice presi-
dent, he was a key man in another
noted business turnaround at East-
ern Airlines in the early 1960s.

In addition to the time-zone ca-
per, what enabled him to turn Bow-
mar around was the underlying
strength of the non-calculator prod-
ucts, Crilly says.

Recalling the days after his take-
over, Crilly describes some grim
prospects for any manager: credi-
tors at the door, payrolls waiting to
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be met, and a cash drain of $500,000
a week from calculator losses.
“Overexpansion was the basic prob-
lem,” he explains. “Bowmar got too
big too fast and wasn’t manned to
handle it.”

It also lacked, Crilly soon discov-
ered, any semblance of cost controls
for its calculator production. “We
literally didn’t know what it cost to
build them,” he marvels. Crilly and
his helpers spent about a month
“finding out if there was a viable fu-
ture for Bowmar in the calculator
business.” Because $8 million more

would have been required to stay in,
Bowmar called it quits in May 1975.
This move stopped the company
from “leaking blood,” and cash flow
turned positive that June. After that,
Crilly focused on restructuring the
company, and cut costs ruthlessly.
Total employment was pared from
3,000 to 850.

Continuity. One thing Crilly did
differently from most management
doctors brought in to heal a com-
pany was to keep many of the
executives in the non-calculator sec-
tors. Crilly says, “They were doing a

News briefs

plays.

Do-it-yourself CB licensing

Razor-maker Gillette orders watch modules

Integrated Display Systems Inc., a Montgomeryville, Pa., joint venture of
General Electric Co. and Solid State Scientific Inc., has received a multimil-
lion dollar sole-source order from the Gillette Co. for digital-watch moduies.
The order covers initial production of two types of moduies and is the first
phase of a three-year supply agreement between the two companies. Tom
Saldi, IDSI president, says the digital watches will be marketed in 14 styles
in the mid-price range by September. They'll use light-emitting-diode dis-

RCA to build Air Force weather satellites

RCA Corp. has received two contracts worth $29.9 million to design and
build three new spacecraft for the Air Force Defense Meteorological Satel-
lite Program, directed by the U.S. Air Force Space and Missile Systems Or-
ganization. The satellites are intended to provide timely high-quality mete-
orological data to support tri-service users throughout the world.

Raytheon wins award for missile-warning radar

Raytheon Co.'s Equipment division, Wayland, Mass., has won out over
teams headed by General Electric Co. and Westinghouse Electric Co. to
build the Pave Paws phased-array radar intended to detect sea-launched
ballistic missiles aimed at the Eastern U.S. The initial award is for $46.5 mil-
lion, but the value could grow to some $100 million [Electronics, Aug. 7,
1975, p. 43] because Raytheon now has the inside track for the planned
Western U.S. site. The Eastern site is at Otis Air Force Base, Mass., and the
Western location will be at Beale AFB, Calif. A source at the Air Force Elec-
tronic Systems division, Hanscom AFB, Mass., which administers Pave
Paws, says the Beale award could come within weeks.

Still swamped by an unprecedented deluge of applications for citizens'
band licenses [Electronics, March 4, p. 91], the Federal Communications
Commission has begun a new system that allows prospective operators to
license themselves—temporarily. An applicant simply fills out form 5558,
which is brand new and availabie from CB retailers. This self-executing li-
cense is valid for 60 days from the date the application for a permanent
class D license is dropped in the mail.

The applicant takes care of the call letters too. First comes the letter K,
followed by the applicant's initials and zip code. There will be some dupli-
cations, but not many, the FCC figures. And the agency hopes that within
60 days it can replace the temporary call sign with a permanent one
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Cost-Effective Solution
toLinear-IC Testing

GenRad offers a linear-IC taster with features that
only an instrument-maker with over a half century of
component-measurement exper tise could develop. It's eur
1730 Linear-Circuit Tester that tests op amps, comparators,
voltage followers and regulators to manufacturers’ specs.

Up to 18 parameters can be gasily tested in a GO/NQ-GO
or measurement mode at the push of a button — including
gain-bandwidth product, slew rate, output impedance,
and popcorn noise.

Then there’s programming; it takes only sconds to set or
reset a complete series of parameter limits by means of self
locking slide switches on a removable memory panel. The
inexpensive memory panels represent hard-wired programs
that can be stared as a permanent library.

There’'s more to a 1730 . . . 'ots more. Test results {botn
GO/NO-GO and quantitative measuremerts) are readily
available for automatic data logging; versatile device-adaptor
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modules hold almost any conceivable type of linear device;
parameter test limits can be expanded for non-standard or
evaluation tests. Alsp, the 1730 is compatitle with compu-
ters and mechanical handlers, and GR’s worldwide service
organization will be there if you need it, whether 5 or 50
years from now.

A lot more will bie said for the 1730 Linear-Circuit Tester
when you talk to your local GR Sales Engireer.

GenRad

30C BAKER AVENUE, CONCORE, MASSACHUSETTS 01742

ATLANTA 404 394-5380 « BOSTON 617 646-0550 « CHICAGO 312 992-0800
DALLAS 214 234-3357 « DAYTON 513 294-1500 « LOS ANGELES 714 540-9830
NEW YORK (N.Y.) 212 964-2722, (N.J.} 201 791-8990

SAN FRANCISCO 408 985-0662 « WASHINGTON, DC D1 938-7071

TORRONTO 416 252-3395 « ZURICH (01 55 24 20
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Thinking about
custom hybrids?
Collins
has alot to offer.

If you are considering hybrids,
consider Collins. Our
capabilities include:
For Conventional Hybrids:

e Thick Film
Thin Film
Laser Resistor Trim
Low and High Density
Multiple Packages

® Beam Lead
For RF Hybrids:

® Microstrip (UHF and
Microwave)
Up- and Down-Converters
Power Amplifiers
Low Noise Amplifiers (LNAs)
Local Oscillators

® Integrated RF Systems
They are proven in Aerospace and
Aviation Applications.
We meet MIL-STD-883/MII .-
M-38510.
Our capabilities include Analog,
Digital Auto Test at Temperature.
Custom Design Implementation. and [
Design Specification.
Our production facilities are among the |
most advanced in the world. Collins
has. in its more than 12 years of hybrid
experience. built over 4.000 hybrid
designs. They re all in our database.
Our technical teams are eager to work
with you.
Put us to your test.
For more information contact:
Hybrid Microelectronics Marketing.
Collins Radio Group.
Rockwell International.
Dallas. Texas 75207.
Tel. 214/690-5937.

Rockwell
International

o\

..where science gets down to business
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~ New products

good job, mostly, so why change?”

In the second quarter of fiscal
1976, Bowmar made slightly less
than in the first quarter, reflecting
“the worries our customers had
about us last year,” Crilly says. But
the situation should improve the
rest of the year. Somewhat ironi-
cally, Bowmar’s major product line,
light-emitting diodes for calculator
and watch displays, serve the con-
sumer business that almost proved
fatal. LED sales to watchmakers
alone bring in about $1.5 million a
quarter.

The agreement with the creditors
chiefly provides for cash payments
and the distribution of 2 million
common shares of stock, or 49.9% of
the total. After that, Bowmar will
owe its creditors about $7 million,
compared with peak debts of $55
million, Crilly says.

Now sitting at the helm of a
stable company and with $5.6 mil-
lion in the bank, Crilly is enjoying
more tranquillity in his business life
as the company headquarters is
being moved from New York City
to Stamford, Conn. He also hopes to
use the available $45 million tax-
loss carry-forward to shelter future
growth and profits. But for now, he
says, “while 1 like turnarounds, I
hope this is the last one forme.” [

Cbmputerg

Emulator goes after
SPC-16 computers

Emulation—making one computer
behave like a different one—may be
an interesting exercise, but is it a
solid marketing strategy? This ques-
tion is being posed in Anaheim,
Calif,, where a small peripheral-
controller manufacturer plans to
market its emulation of a major
minicomputer line.

Datum Inc. is introducing hard-
ware packages that allow its Enhan-
cer | microprogramable computer
to emulate the SPC-16 mini-
computer from General Automa-
tion Inc. That company has pro-

duced its minicomputer since 1969.

“As far as I know, we’re the only
company pursuing this kind of emu-
lation-marketing plan,” says Allan
Devault, director of marketing for
Datum’s Computer Products divi-
sion. He projects a fast-growing po-
tential for second-sourcing mini-
computers, probably a total of $12
million to $15 million a year. “This
is because many end users and siz-
able OEMs have big investments in
applications software based on
hardware and operating systems no
longer actively supported by the
original manufacturers.”

Puzzling. General Automation,
however, is puzzled over why it was
picked as Datum’s first target. “That
stuff about no longer actively sup-
porting a line in no way applies to
us,” remarks Samuel Lane, market-
ing manager for standard products.
In fact, the SPC-16, to be produced
for at least another year, is even
software compatible with GA’s new
Solution-series machines, he notes.

“Because we are so close (both
companies are in Anaheim), they
picked up a lot of our people who
knew our big OEM customers and
thought they knew our problem
areas,” Lane says. (Devault himself
came over from General Automa-
tion in 1975.)

“My feeling is they will find it im-
possible to compete with us,” Lane
declares. He reasons that, not only
are the models in GA’s Solution
series compatible, but through im-
provements, they offer more per-
formance per dollar than the SPC-
16. However, the biggest barrier to
Datum, he says, is the software,
which is licensed to customers.
“They would have to pay us, or they
couldn’t use it, and then, where’s the
saving?” he asks.

Lower cost. But Devault says the
Datum emulation packages will sell
on a hard-headed dollars-and-cents
basis. “Our processor and controller
are located in the same package, so
the user already saves the controller
cost, compared with the SPC-16,”
he says. On a function-by-function
comparison, Devault claims that his
package offers a 20% saving for the
simplest minicomputer and up to
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can we amplify your story...

it's Gans FET Amplifiers buy Narda

ForEW

Our electronic warfare amplifiers
have one thing in common — they’re
GaAs FETs that have been optimized
for lowest noise figure and maximum
power output, with special attention
given to performance in military en-
vironments. Check these typical spec-
ifications and compare.

Power

Output
Freq. Range Noise 1dB SS6
(6Mz) Figure dB | Comp. Pt. dB
8.0 to 12.0 1.5 + 7 dBm 33
8.0 to 12.0 7.5 + 7 dBm 24
5.2 to 104 7.0 + 7 dBm 40
4.0 to 8.0 6.0 +10 dBm 40
4.0 to 8.0 6.0 +10 dBm 25

This is our story from Narda’s West Coast facility that specializes in
the development and manufacture of GaAs FET amplifiers. We
realize this is only a fraction of our line, but if you listen, we hope
their specs speak for themselves. For special amplifier require-
ments, contact your local Narda representatives or one of the

Narda facilities — we listen too!

Write for our new full line technical bulletin.

For Gommunications

Narda’scommunication amplifiers
have been specially tuned with par-
ticular care given to the reduction of
intermodulation products, gain slope,
group delay, AM to FM conversion
and VSWR’s. You’ll get a better idea
how we can help you when you com-
pare these specifications.

For Radar

The amplifiers for radar applications
have been designed for minimum
noise figure and maximum spurious-
free dynamic range. These GaAs FETs
give ultimate performance with small
size and light weight . . . ruggedized
for MIL environments. Listen to these
low noise specs.

‘ Power Power
Output Output
Freq. Range Noise 1dB SS6 Freq. Range | Noise 1dB SS6
(6Hz | Figure dB | Comp. Pt. dB (6Mz) | Figure dB| Comp. Pt. ’ dB
37t04.2 l 2.6 +10 dBm 50 54t059 4.5 +10 dBm 25
44t05.0 5.0 +1Q dBm 25 85t09.6 5.5 + 7 dBm 20
59t06.4 6.0 +12 dBm 25 9.0 to 10.0 6.5 + 7 dBm 20
7.25to 7.75. 5.7 +10dBm 32
7.9t084 70 +10 dBm 33

The Narda Microwave Corporation, 2900 Coronado Drive, Santa

Clara, CA 95051, (408) 988-1212.

TETN  wooms ms e goyrge

] B }
Rl 7‘1 . - -

<« harda

SOLID STATE AMPLIFIERS
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OUR 4K RAMS ARE SO GOOD,
EVEN THE COMPETITION
CAN’T RESIST.

Our uPD411

of-the-art
series of 4K technology
dynamic and incredible
RAMsis so reliability
much better right now. In
than anything whatever vol-
else onthe ume you want.
market, even ___n Soif you
people who make their 150ns and less. need 4K RAMs, take a
own4K RAMs are Second, reliability.  look at our uPD411
buying ours. For their Our 4K RAMs are series —the best 4K
add-on memory made to the highest RAMSs you can buy.
systems. standards of reliability But don’t take our

Here's why: in the business. Yields word for it.

First, speed. While onincominginspection  Ask our competition.
everyone elseisonly  are honestly amazing. NEC Microcompu-
talking about speeds of And MTBFsareover ters, Inc., Five Militia
around 200ns, we're 5 million hours. Drive, Lexington,

delivering 4K RAMs Third, delivery. We Massachusetts 02173.
withspeedsdownto  candeliver this state-  617/862-6410.

a - e = e ceo RD B - -2 -
N SR H 1111
r i 11l 111
F 1 ANERERS Wi Y
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WHERETO BUY IT.

East

Circuit Sales Co.
Lexington, MA
617/861-0567

Trionic Assoc.
Great Neck, NY
516/466-2300

C.H. Newson
Philadelphia, PA
215/248-3377
Harrisburg
717/233-8576
Baltimore
301/825-0001

Perrott Assoc.
Orlando, FL
305/275-1132
Largo. FL
813/585-3327

Ft. Lauderdale, FL
305/792-2211

Wolffs Sales Serv.
Raleigh, NC
919/781-0164

Space Eng. Sales
Huntsville, AL
205/837-6060

Central

McFadden Sales
Columbus, OH
614/221-3363

Bitronics Sales Co.
Minneapolis, MN
612/835-7744

RF Specialists
Park Ridge. IL
312/698-2044

Merino Sales Co.
Dallas, TX
214/233-6002

R.C. Nordstrom
Lathrup Village, Ml
313/559-7373
Benton Harbor, Ml
616/429-8560

West

Mike Dufty Assoc.
Denver, CO
303/934-7392

Tri-Tronix
Albuquerque, NM
505/265-8409
Bellevue, WA
206/454-0940

Summit Sales
Scottsdale, AZ
602/994-4587

E.C.M.

Woodland Hills, CA
213/340-1745

El Toro, CA
714/830-3939

San Diego, CA
714/295-6122
Trident Assoc.

Mountain View, CA
415/967-7031

Canada

R.F.Q. Ltd.

Toronto, ONT
416/625-8874 |
Montreal, QUE
514/626-8324

DISTRIBUTORS I

Harvey Elect.
Lexington, MA
617/861-9200
Norwalk, CT
203/853-1515
Fairfield, NJ '
201/227-0515
Woodbury, NY
516/921-8700
Intermark Elect. |

Seattle, WA
206/767-3160 ]

Santa Ana, CA
714/540-1322
213/436-5275 |
San Diego, CA
714/279-5200
714/453-9005
Sunnyvale, CA
408/738-1111

NEC migracomputers, inc.
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30% at the high end of the line.

Datum’s 16-bit Enhancer | pro-
vides four system configurations,
with a peripheral-controller board
in the same enclosure. In terms of
system speed, Devault claims that
the 800-nanosecond cycle time al-
lows it to execute instructions at
rates equivalent to the SPC-16/85’s
960-nanosecond cycle time.

The minimum Enhancer 1 pack-
age, priced at $13,950, has 32 kilo-
bits of core memory, a controller for
up to four IBM 2315-type cartridge
disks, and serial input/output for
teletypewriter and cathode-ray tube.
The top of the line, priced at
$24,750, offers 48 kilobits of core
and controllers for disks, line
printer, and other peripherals.

Xerox? Although Datum might
be expected to make some inroads
against the SPC-16, industry sources
believe a prime target is the or-
phaned user of the Xerox computer.

Devault acknowledges that Da-
tum is already operating a pro-
totype processor that emulates the
Xerox Sigma 5. Serious bargaining
with the Xerox-user group can’t
start, however, until the terms of
Honeywell Inc.’s service responsi-
bilities to the users are specified,
and that could be months away,
sources say. Devault won’t talk
about plans for emulating other
computers, but claims that Datum
needs “only four months to design
an emulation package from
scratch.” a

" IEEE

Board’s candidates
announce platform

Promising to work to reduce the im-
balance between the supply and de-
mand for engineers, to change cus-
toms surrounding patent rights, and
to press for “truly portable pen-
sions,” the candidates nominated by
its board of directors to lead the In-
stitute of Electrical and Electronics
Engineers in 1977 outlined a broad
19-point platform last week.

Robert M. Saunders, professor of

electrical engineering at the Univer-
sity of California in Irvine, and
Robert D. Briskman, assistant vice
president for fixed systems at Com-
sat General Corp. in Washington,
the candidates for president and
executive vice president respec-
tively, are basing their appeal on a
wide range of topics including tech-
nical and educational affairs and
publications. However, five points
devoted to professional affairs may
come under closest scrutiny. Besides
the three above, the platform in-
cludes establishing standards for en-
gineering practice and improving
the EE’s status in society.
Competition. There will be a
three-way race for president if Rob-
ert Rivers, president of Aircom Inc.,
and Irwin Feerst, engineering con-
sultant, get on the ballot by petition.
In addition, Carleton Bayless of Pa-
cific Telephone and Telegraph Co.
is collecting petition signatures to
challenge Briskman. All three of the
prospective petition candidates have
stressed professional issues as their
reasons for running. O

Display?

Magnetic particles
form flat display

To produce a rugged display that
operates in bright ambient light, re-
searchers at Magnavox Corp. have
put together a flat display of 2 by 3
centimeters that reflects light from
magnetic particles suspended in a
transparent panel. The nonvolatile
display consumes minimal power,
says Lawrence L. Lee, the engineer
who developed the matrix-address-
able unit for Magnavox Govern-
ment and Industrial Electronics Co.,
Fort Wayne, Ind.

Lee, who will describe the device
at next month’s Society for Informa-
tion Display symposium in Beverly
Hills, Calif., emphasizes that it is
still experimental. But he expects
military funding for development
because of its usefulness on portable
equipment and in aircraft cockpits.
The magnetic device would be less
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sealed high density

miniature switching

humidity ... sand...dust... moisture ... corrosion...
splash . .. explosion ... built to withstand shock/vibration!

ENVIRONMENTALLY
4 ® SEALED

SERIES

831/931

RELAYS

12P, ST or DT 24P, ST or DT 36P, ST or DT 48P, ST or DT 52P, ST ar DT 60PST

All contacts epoxy sealed in backfilled metal enclosure for

ground support or shipboard applications and other hostile
environments. Pulse operated magnetic latching available. Simple
crimp snap-in contacts fit into single block connectors for easy
wiring. 60 circuits switched in a space as small as 2% "x1%8"x4%2".

N INCORPORATED
®

SWITCHING COMPONENTS DIVISION
141 Danbury Road, Wilton, CT 06897 e Telephone: 203/762-8351 o TWX: 710/479-3216

Circle 42 onreader service card

Interested? Write or
phone T-Bar today for
complete facts, prices,
quantity discounts.

“for 12 PDT to 108 PDT with MIL-R-5757 protection against "

6800 cpu & 8k ram

MIKBUG® ROM

6820 PIA
6810 RAM
RS-232, 20mA

Current Loop
6800uP Serial 1/0 Port
Standard 11 5
22-pin

Edge
Connector =

Crystal

Standard

A Cycle-Stealing
4%’ Width

DMA
Low-Power RAMs

Y *Add $3.50 for postage and handting.

Revolutionary 6800 CPU/8K RAM board combination has stan-
dard 4%” width boards with standard double-sided 22-pin edge
connectors. CPU boards shipped with MIKBUG”ROM and 384
bytes of RAM. CPU will operate “stand-alone’ or with up to
seven RAM boards. All boards burned in for 24 hours.

Available from M&R ENTERPRISES P.O. Box 61011, Sunnyvale, Ca 94088
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sensitive to extremes of temperature
and pressure than a liquid-crystal
display, for example.

Magnetic spheres. Lee’s display
relies on tiny black spherical mag-
netic particles coated on one side
with reflective materials and sus-
pended in silicone oil between two
transparent panels. These particles
rotate toward their bright side in
proportion to the strength of an ex-
ternal magnetic field. This field is
generated for matrix addressing by
a grid of wires on a ferrite magnetic
memory sheet behind the display.

Magnavox has also built a simple
experimental seven-segment display
of roughly 1 by 5 cm. Groups of
particles form the segments, and
small coil-wrapped magnets behind
the segments reverse the polarity of
the magnetic field, turning the dis-
play on and off.

“Absolutely no power is required
to maintain the image,” Lee says.
By careful design of the matrix-ad-
dressing system and the right choice
of the memory material, Lee hopes
to get a display that can be sequen-
tially addressed to provide a vari-
able gray scale that registers bright-
ness in proportion to the amount of
video scanning current applied to
the wire grid.

So far, so good. Lee is pleased
with his design. “It creates images,
and it’s matrix-addressable,” he
says. The particles now being used
yield a contrast ratio of 15:1, and
image spots are | millimeter apart.
“We haven’t worked on resolution
and contrast at all,” he adds. “Our
current research is to show that ev-
ery aspect of the technology re-
quired to manufacture the display is
feasible.” Theoretical estimates of
resolution are between 100 and 200
micrometers, limited, not by particle
size, but by the spacing between
conductors of the address grid.

The particles are ferrite powder in
a binder of wax or plastic. “We’ve
been able to make them as small as
20 pm in diameter, and we’ve made
large quantities in the 100-um
range,” he says. As many as 10 mil-
lion can be made in an hour—
enough to display 100,000 charac-
ters, each a centimeter on a side. []
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In"high density digital recording

(APABILITY == UERSATILITY

DATATAPE ® put it all together in the D{”]”n ™ Bit errors are as low as 1 in 107 without
System. With packing densities of 33 KBPI error detection and correction. With EDAC,™
per track, up to 28 tracks per transport, and errors can be further reduced by 2 to 3

as many synchronized transports as required, orders of magnitude.

the HI-D System has an almost unlimited
storage capacity and the ability to accept
data at an almost unlimited rate.

Standard options include multiple transport
sync, EDAC, and SISO (serial in - serial out).
With six tape speeds of 175 to 120 ips and

HI-D is a standard, readily available, fully head configurations up to 28 tracks, the
designed and tested system with proven HI-D System is extremely versatile.
performance.

Pictured is a single transport,
28-track system capable of accepting
data up to 92 megabits per second
with errors as low as 1 in 106
without EDAC,

DATATAPE DIVISION

300 Sierra Madre Villa, Pasadena, California 91109

¥ BELLe HOWELL
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ERDA sets 1977
to identify uses for
solar photovoiltaics . ..

. . . reports 100-kilojoule
CO: laser for
fusion underway

Federal role in
EFT opposed
by OTP’s Eger

Electronics/April 29, 1976

Washington newsletter

A goal of Sept. 30, 1977, has been set by the Energy Research and
Development Administration for identification of ‘‘attractive applications
that will advance the widespread use of solar-photovoltaic conversion
systems.”” The date is part of the agency’s mid-April report to the Congress,
laying out a national plan for energy research, development and demon-
stration. But the new ERDA plan, updating its first report of a year
ago, does not foresee heavy use of direct energy conversion using
photovoltaics before the year 2000.

After beginning a series of experiments on multikilowatt photovoltaic
conversion this year, ERDA hopes to bring the price of concentrated
photovoltaic systems down to “‘less than $2,000 per peak kilowatt’ by
fiscal 1979 through research, development and demonstration programs on
materials and fabrication techniques. It expects to achieve a similar price
goal for planar solar cell arrays by 1982. The total ERDA . solar R&D
program for fiscal 1977 will be $116 million, up 35% from this year.

The military application division of the Energy Research and Development
Administration is designing a 100-kilojoule carbon-dioxide laser for possi-
ble use as an energy source in fusion reactors for power generation, says
Robert L. Hirsch, acting chief for solar, geothermal, and advanced energy
systems. The military division at Los Alamos Scientific Laboratory, N.M.,
controls the program to build the world’s largest known laser, Hirsch says,
“‘because laser-fusion has potential military, as well as potential civilian
applications.’’

A 10-kilojoule neodymium-glass laser for possible fusion reactor use,
being built at Lawrence Livermore Laboratory in California, is ex-
pected to be operational next year, Hirsch says. The scientific break-even
point for laser fusion reactions, at which the energy output equals that
of the incident laser light, is expected in 1981-1982, Hirsch says, leading
to net energy gain in the mid-1980s and a demonstration plant a decade
later.

A new dispute over electronic funds-transfer systems has surfaced, with
the White House’s Office of Telecommunications Policy charging that a
proposed Federal Reserve System regulation change is ‘‘both inappropriate
and unwise’’ because it would place the Federal Reserve *‘in an operational
role at the heart of a nationwide EFT system.”” The change, which
concerns Regulation J, would allow the Federal Reserve to act as a
national clearing house for EFT transactions via its telecommuni-
cations network and computer center, Culpepper, Va. John Eger, acting
OTP director, opposes the change on grounds that it *‘would stifle innova-
tion in the use of computerized telecommunications’” and discourage
private-sector competition in ‘‘a vibrant private-sector marketplace that has
already evidenced its willingness and capability to operate such systems.’

Citing Federal Communications Commission filings by Graphnet Systems
Inc., Telenet Communications Corp., and Packet Communications Inc.,
Eger said “‘new entrants in the telecommunications and data-processing
industries are providing specialized electronic-switching services that are
easily adaptable to an electronic payments-system, and several have re-
ceived FCC authority to provide services quite similar to those which the
Federal Reserve appears to be contemplating.”’

Eger also opposed Government operation of an EFT system *‘‘because
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Washington newsletter

this data will be a comprehensive source of information on the habits and
finances of the public, there are obvious questions concerning the wisdom
of allowing a Governmental agency unfettered access to such sensitive
and private information. Federal Reserve chairman Arthur Burns told Eger
he considers the EFT system issue ‘‘unsettled.”” He referred the matter
to the National Commission of Electronic Funds Transfer, which began
to study the problems in February.

Army readies study The Army Electronics Command, Ft. Monmouth, wants quotations on a
. . six-month study of cross-banding the National Microwave Landing System
for cross-banding and the secondary surveillance radar display processor of the Air Traffic
microwave landing system Control Radar Beacon System. The program’s goals includes achievement
of a high-resolution terminal air-traffic control capability by integrating the
L-band interrogator function of the secondary surveillance radar with both
air and ground NMLS equipment to get L-band beacon replies from an
airborne ATC transponder. The Army also wants conceptual designs for
presenting aircraft altitude, range, angle, and identity on a ground-

based display-processor.

TV sales gain The economic upturn in consumer electronics continues as March shipments
: : . of television receivers to dealers rose 6.3% from a year earlier, to 1,049,940
continues in March; sets—boosting figures for the first three months to 2,762,774, up 14.2%
radios up sharply from 1975. The more expensive color receivers rose 7.8% in March
to 592,876, putting them 18.6% ahead for the first three months, while
monochrome TV rose only 4.5% in the month to 457,064, for a Jan-

uary-March increase of 8.5% over 1975.

Total radio sales climbed 43.9% in March to 3,501,516, pushing the
three months total to 8,067,992, or 38.2% ahead of 1975. Major increases
were recorded for fm or am/fm combinations, according to the Electronic
Industries Association figures, which show a 64.3% jump in March and
48.4% for the first three months. Auto radio sales were also up sharply,
climbing 43.9% in March and 57.3% for the first three months.

Addenda Cockpit controls and displays for the Digital Avionics Information System
will be developed by Hughes Aircraft Co., Culver City, Calif., under a
$1.99 million award from the Air Force Avionics Laboratory, Dayton.
Hughes, which defeated Boeing Co., Seattle, in the competition, will
provide a cockpit configured to resemble the Vought A-7D close-support
attack aircraft, plus five electronic displays for symbolic video data presen-
tation including all aircraft subsystems—communications, navigation, and
stores. . . . First U.S. contract for K-band satellite ground stations
with simultaneous two-way video, voice and data communications has
been awarded to Fairchild Space & Electronics Co., Germantown, Md.,
by the National Library of Medicine. The $1 million award covers six
ground stations with 10-foot dish antennas and 1.5-KW transmitters. They
will be used to exchange medical Tv programs between health centers in
the U.S. via the Communications Technology Satellite, a joint U.S.-Cana-
dian project launched earlier this year.
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Select fr