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NEW

From Sub-Audio to Microwave

Nelson Ross, the specialist in Spectrum Analyzers, has
the Biggest Selection, Most Versatile Specifications and
Proven Reliability . . . All This For The Lowest Prices.
Now you can select a Spectrum Analyzer from 0.5 Hz to 6.5
GHz which is just right for your application. And, with Nelson
Ross you'll save 50% or more by not paying for unnecessary
extras that you'll probably never use.

The versatile Spectrum Analyzers illustrated here are typical
of 14 complete analyzers and more than 30 plug-in analyzers
available from Nelson Ross.

The complete instruments include the new MF-9 Calibrated
Display Main Frame which provides bright, long persistence
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Broadband: Model PSA-235
1 KHz - 25 MHz

200 Hz Resolution

Plug-In: $1,600

With MF-9: $2,600

Sub-Audio: Model PSA-036
0.5Hz-2KHz

0.5 Hz Resolution

Plug-In: $1,100

With MF-9: $2,100

'.. S$SB Narrow-Band RF ® “ Ultrasonic
. i . Model PSA-201 ,‘, Model PSA-023
... 0.6-36MHz o o o 0.15-500 KHz
® & _'‘\ 10 Hz Resolution
o§® *. 51600 ® . $800

SEE US AT IEEE - BOOTH #2215
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Nelson Ross Spectrum

Analyzer Model 531

10 MHz to 4.5 GHz

Dispersion 0-1 GHz

Phase locked 1 KHz
resolution

Price: $3,000

)

8x10cm readouts, adjustable scale illumination and camera
mount facility.

Our plug-in analyzers come in 3 complete series: * for the
Tektronix *“540/550 letter’” series scopes ¢ for the Tektronix
560 series scopes * for the HP 140/141 series scopes and the
Nelson Ross MF-9 Display Main Frame.

Compare specifications, quality, ease of use and price. We're
sure you'll join the thousands who have been selecting Nelson
Ross Spectrum Analyzers for more than a decade.

Call, write or circle the Reader Service Number to get your
new 44-page Nelson Ross Spectrum Analyzer Catalog. Then
you can compare and save.
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Audio: Model PSA-031 RF-TV: Model CATV
10 Hz - 20 KHz 1 MHz - 300 MHz
10 Hz Resolution Plug-In: $1,500

Plug-In: $ 800 With MF-9: $2,500
With MF-9: $1,800

LS

A DI\./lSI_ON OF P'OiLARAD ELECTRONICS CORP.
5 Delaware Drive

Lake Success, New York 11040

516 - 328-1100 = TWX:510- 223-0414
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14IT Variable persistance and storage.
Guves bright, bigh-resolution traces at
slow scans, $1800. Also available:
ecenemical normal persistance and large

screem dssplays. /

Tracking generators for wide dynamic range;
= . swept. frequency response measurements.
8553B Tuning Section,

8443A 119 MH=z

1 £Hz— 110 MHz: $2200. :
‘Tracking Generator|{Counter, $3500.
/ ($1275 wjo Counter).

8356A Tuning Section,
20 Hz—300KH?z,

with built-in tracking
generator, $1690.

(BB

85528
High Resoiution
IF Section ~
has 10 Hz
bandwidtk,
manual scan,
tio log plus
linear scales,
$2900.

Lower cost unit
(85524, §2200)
also available.

_
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HPSFami

With HP’s neatly-interrelated
spectrum analyzers, you can take your choice
of tuning sections, displays and companion
instruments to tailor a system for your
measurement needs — all the way from
20 Hz to 40 GHz. Then, as your requirements
expand, re-configure your system simply
by adding the related piece of equipment.
That'’s the value of our family plan.

By themselves, any of the 4 spectrum
analyzers give you unparalleled signal
analysis capability made possible by absolute
amplitude calibration, low distortion,
high resolution, and wide frequency scans
coupled with the ability to zoom down
tO a Narrow scan.

And the family value really multiplies
when you add the companion instruments.

8554L Tuning Section,
0.5—1250 MHz, $3500.

\
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Plan:

or how to add extravalue to spectrum analysis.

8444 A/B1300MHz

Tracking Generator, $2950. "

¢y

85554 Tuning Section, i AL
10 MHz—40
GHz, $5975.

8445A, :8 GHz
Automatic Preselector,

‘ for wide scans,
[free from unwanted
responses,$2000C.

et
‘r/

For example, the tracking
generators combined with the
analyzers make swept measurements
over a 120 dB range thus forming
precision swept frequency test systems.
And our automatic preselector for
the microwave tuning unit does away with
image, multiple and spurious responses.
All in all, HP’s family of spectrum
analyzers gives you the greatest depth
and breadth of performance and the best
value in signal analysis equipment available
anywhere. For more information, call your
local HP field engineer or write to Hewlett-
Packard, Palo Alto, California 94304;
Europe: 1217 Meyrin-Geneva, Switzerland.

HEWLETT w PACKARD

04112

SIGNAL ANALYZERS
Circle 1 or reader service card



Norden Encoders perform for you!

Look at these new additions to Norden’s line. More are on the way.

Total Revolutions for
7 Count Full Count Diameter™ Mode! Number
NEW! Optical Absolute 10,000 50 2.25 0ADC-23/4/BCDQ-200L
NEW! Optical Absolute 1,000 1 2.25 0ADC-23/3/BCD-1000L
NEW! Optical Incremental:
Series now available with shaft seal—permits drenched operation.
NEW! Contact Size 11 8,192 320r64 1.06 ADC-11/13/BNRY-256L
NEW! Contact Size 11 Altitude Reporting Encoder 1,280 16 1.06 ADC-11-ALT-1280
NEW! Contact Size 11 10,000 100 1.06 ADC-11/4/BCDX-100
NEW! Contact Size 11 3,600 36 1.06 ADC-11/4-36/BCDX-100
NEW! Rugged Industrial Grade Optical Incremental Encoders
All available with quadrature and 2,000 Pulses 1 3.500 0ADC-35/2000/INC
internal squaring circuit options 1,500 Pulses 1 3.500 0ADC-35/1500/INC
1,250 Pulses 1 3.500 0ADC-35/1250/INC
1,000 Pulses 1 3.500 0ADC-35/1000/INC
600 Pulses 1 3.500 0ADC-35/600/INC
500 Pulses 1 3.500 0ADC-35/500/{NC
300 Pulses 1 3.500 0ADC-35/300/INC
200 Pulses 1 3.500 0ADC-35/200/INC
100 Pulses 1 3.500 0ADC-35/100/INC
Optical Incremental Encoders
All available with index marker, 100 Pulses 1 2.250 0ADC-23/100/INC
quadrature outputs and internal 250 Pulses 1 2.250 0ADC-23/250/INC
squaring circuit options. Other 256 Pulses 1 2.250 0ADC-23/256/INC
counts on special order 336 Pulses 1 2.250 0ADC-23/336/INC
500 Pulses 1 2.250 0ADC-23/500/INC
512 Pulses 1 2.250 0ADC-23/512/INC
1,000 Pulses 1 2.250 0ADC-23/1,000/INC
1,024 Pulses 1 2.250 0ADC-23/1,024/INC
IC-Compatible Encoders. For direct interface with TTL & DTL circuits
Binary 128 1 1.750 ADC-ST7-BNRY-E/L
8,192 64 1.750 ADC-13-BNRY-E/L
524,288 4,096 1.750 ADC-_lg—glﬂR_Y;E_/ L
Binary-Decimal Code 100 1 2.250 ADC-ST2-BCD/L
1,000 10 2.250 ADC-3-BCD/L
10,000 100 2.250 ADC-4-BCD/L
100,000 1,000 2.250 ADC-5-BCD/L
1,000,000 10,000 2.250 ADC-6-BCD/L
360 1 2.250 ADC-3-36BCD-E-360L
3,600 10 2.250 ADC-4-36BCD-E-360L
36,000 100 2.250 ADC-5-36BCD-E-360L
360 3.250 ADC-ST3-36-BCD/L
3,600 36 2.250 ADC-4-36-BCD/L
36,000 360 2.250 ADC-5-36-BCD/L
360,000 3,600 2.250 ADC-6-36-BCD/L
External Logic V-Scan Binary Encoders
128 or 256 1 1.750 ADC-7/8-BNRY-XB
8,192 or 16,384 64 1.750 ADC-13/14-BNRY-XB
524,288 or 1,048,576 4,096 1.750 ADC-19/20-BNRY-XB
Single Turn Gray Code Encoders
Available with various 256 1 1.066 ADC/11/8/GRAY
levels of RF| suppression 256 1 1.750 ADC-ST8-GRAY
512 1 2.250 ADC-ST9-GRAY
1,024 1 3.062 ADC-ST10-GRAY
" Multiturn Gray Code Encoders
Available with various 1,024 4 1.062 ADC-11/10GRAY256
levels of RFl suppression 1,024 16 1.062 ADC-11/10GRAY 64
Low Cost Magnetic Noncontacting Encoders
Incremental 128 1 1.750 MADC-18/128/INC
Binary 128(V scan) 1 1.750 MADC-18/7/BV
Binary 8,192(V scan) 64 1.750 MADC-18/13/BV
Binary 524,288(V scan) 4,096 1.750 MADC-18/19/BvV

For more information and detailed specs, write Norden, Att: Com-
ponents Dept. 1000 Helen Street, Norwalk, Conn. 06856. Phone
(203) 838-4471 TWX: 710-468-0788.

2 Circle 2 on reader service card
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hanging roles, the theme of this

week’s cover story on the IEEE
(see page 62), also fits the institute’s
president, Robert H. Tanner. First,
he has thrown himself into a con-
stant round of travels from his Ca-
nadian home to the U.S. to visit
IEEE groups. His schedule is so tight
that at one point our consumer edi-
tor, Jerry Walker, had to meet Tan-
ner at LaGuardia Airport in New
York in order to catch him for an in-
terview.

That's about par for the course. In
the past few years, our reporters
have had to grab interviews with
IEEE presidents in taxis on the way
to airports, in hotel lobbies just be-
fore a fast trip to an airport. We
even arranged to accompany one
peripatetic president on an intercity
plane flight, but poor weather con-
verted that into a conventional of-
fice interview.

When he’s not winging across the
U.S., Tanner is also carrying on as
the director of information for the
newly-formed Bell-Northern Re-
search organization in Ottawa, On-
tario, though the company has given
him leeway to attend to IEEE busi-
ness.

And when he’s not too busy at
these roles, Tanner also keeps up
with his spare-time favorite—archi-
tectural acoustics. During Jerry’s in-
terview, Tanner handled a tele-
phone call-from a contractor
seeking advice on the acoustics of a
new building. Previously Tanner
carried out the acoustical design for
the Stratford Shakespearian Festi-
val, the Expo Theatre in Montreal,
Sir George Williams University, and
Manitoba Theatre Centre in Winni-
peg.

Among the roles Tanner and the

Publisher’s letter

IEEE are trying out has to do with
assisting jobless EEs. Agreeing with
one of the conclusions in our article
on the job market (see page 109),
the IEEE head points out that neither
the institute nor the bureaucracy of
the Labor department can create
jobs. But the IEEE may be able to
help indirectly. After talking to Tan-
ner, Jerry observed, “maybe some-
one with three jobs is the best man
to work on the unemployment prob-
lems.”

pinion, criticism, controversial is-

sues, individual points of view—
we strive to keep our pages open to
them all. With our wide readership,
we are a natural forum for the air-
ing of the diverse viewpoints that
keep the electronics industries vital,
constantly changing, and strong.
This issue, on page 78 in our techni-
cal articles section, we've printed yet
another “opinion piece.” This time,
it’s a rebuttal to a previous article,
one which criticized IC makers for
not designing what the user really
needed, but what was easy to manu-
facture or looked good in spec
sheets. We think you’ll be interested
in the debate—and the ones yet to
come.

The 1971 index of articles pub-

lished in Electronics will be sent
to any interested reader who circles
number 340 on the reader service
card, just inside the back cover, and
mails it in. Since the supply now
available is limited, this is the last
time we’ll mention the offer.
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your key to low cost reliability

PRIMARY f' —_— —
0——; Lo \
ac >
INPUT L MAGNETIC
The ferroresonant voltage oO- - |~ SHUNT
stabilizing principal depends on = — -i/ SILICON :;T.'TC:I;EOCT:::UENISHC
the saturation of a portion of the / = RECTIFIERS Y
transformer’s ir9n by the use p - O ] |
of a resonating capacitor. .—: — e 5“5'““1:;;? AGE
The squarish waveform in the tank T / ::- ::ﬂ -AF ouTPLT | s:«anT
P . X ”
winding is amplitude isolated 7 p— : :mcclnj-u
from the primary winding aesonant | = — |
. . pr—
{and, therefore, the line‘s noise} TANK v - o 1 .
and will collapse if overloaded SATURATED FLUX FILTER 1ymn

to protect itself and your load.

Why do things the hard way? There’s a nice, easy way to provide stable,
transient-free, d-c voltages in your system ... the Kepco PRM modules.
Low cost power supplies which, by their elegant simplicity, yield rich
dividends in reliability and longevity.

There’s no clamped-down high voltage to break out of its regulator and
mess up your circuits; no noise-generating switches or oscillators to con-
fuse your logic; no delicate transistors requiring elaborate protection.
Kepco’s PRM power supplies use a self-stabilizing resonant transformer,
oil-filled a-c capacitor, some silicon rectifiers and husky aluminum electro-
lytic filters. That, plus some copper wire is it!

Voltage is controlled by the saturation flux of the transformer’s iron lami-
nation. You can’t get more rugged than that. There’s no need for auxiliary
overvoltage crowbars, trigger circuits, current limiters or even fuses! PRM’s
are inherently protected for every sort of abuse.

Sigeris ; extra-filtered glze Gs Size D:
up to 180W. up to 120W ’ val outputs t A
o iow to 300w ovtput 1o SO,

*1% source effect (the “line regulation™ for a 100—130V a-c unstable
source).

100--300 mV rms ripple, spike free! Rejects line noise by more than
120 dB.
Outputs from 4.5V d-c to 240V d-c.

¢ Built to exceed 200,000-hour service life.

For complete specifications and applications notes, write Department O—14

K E p C D KEPCO, INC. « 131-38 SANFORD AVENUE - FLUSHING, N.Y. 11352 « (212) 461-7000

®  TWX #710-582-2631 « Telex: 126055 + Cable: KEPCOPOWER NEWYORK
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Reduce Your Power Supply Size
and Weight By 70% for $49

A new way has been found to sub-
stantially reduce power supply size
and weight. Consider the large
power supply shown at lcft in the
above photo — it uses an input
transformer, into a bridge rectifier,
to convert 60 Hz to 5 volts DC at
5 amperes. This unit measures
6%'x4"x7%” and weighs 13 pounds.
It sells for $170 in small quantitics.
For just $49.00 more, Abbott’s new
model Z5T10, shown at right, pro-
vides the same performance with
70% less weight and volume. It
measurcs only 2/{’x4”x6” and
weighs just 3 pounds.

This size reduction in the Model
Z5T10 is primarily accomplished
by climinating the large input
transformer and instead using high
voltage. high efficiency, DC to DC
conversion circuits. Abbott engi-
neers have been able to control the
output ripple to less than 0.02%
RMS or 50 millivolts peak-to-peak

maximum. This design  approach
also allows the unit to operate from
100 to 132 Volts RMS and 47 to 440
Hertz. Close regulation of 0.15% and
a tvpical temperature coefficient of
0.01% per degree Centigrade are
some of its many outstanding fea-
tures. This new Model “Z” series is
available in output voltages of 2.7
to 31 VDC in 9 days from receipt
of order.

Abbott also manufacturers 3,000
other models of power supph('s
with output voltages from 5 to 740
VDC and with output currents from
2 milliamps to 20 amps. They are
all listed with prices in the new
Abbott catalog with various inputs:

60 € to DC, Regulated
400 €9 to DC, Regulated
28 VDC to DC, Regulated
28 VDC to 40009, 1¢
24 VDC to 60 &, 14

Please see pages 618 to 632 of your 1971-72 EEM (ELECTRONIC ENGINEERS MASTER Catalog)
for complete information on Abbott modules.

Send for our new 56 page FREE catalog.

LABORATORIES,
reneral offices

5200 W. Jefferson Blvd./Los Angeles 90016

(213) 936-8185 Telex: 69-1398

6 Circle 6 on reader service card

INCORPORATED

eaxtern office
1224 Anderson Ave./Fort Lee, N.J. 07024
(201) 224-6%00 Telex:

l

|

|

13.5332 |

Readers comment

To market

To the Editor: Your item in the In-
ternational Newsletter of Feb. 14 er-
ronecously states that $G$ is with-
drawing from European markets.
SGS is not withdrawing from any
market but is. thanks to the associ-
ation with ATES and the powerful
backing of STET. Fiat. and Olivet,
in a better position than ever to
serve markets in Europe and the
rest of the world.

The closure of the Swedish and
German  tactories, the combined
production of which never exceeded
10% of total group production. was
a regrettable but necessary step to
rationalize the production activities
of the total group.

Nils Djurklou

International Advertising Manager

SGS
Agrate
ltaly
Eurocontrol displays
To the Editor: Your article. “Air

traffic control.” [Electronics. Jan. 31,
p- 31] does not mention what has al-
ready been done by Eurocontrol tor
its air traflic control svstem. Two
color displays have already been put
to service. and another 10 displays
will be added to the system by July
1972.

Thesc displays are manufactured
and sold by C.L.T. Alcatel. a subsidi-
ary of Compagnie Geéncrale
d’Electricite in its Villarceaux Cen-
ter. Main features are four colors
green. yellow. orange. and red (cor-
responding to 14, 1. 9. and 7 kilo-
volts. respectively): an exceptionally
fast patented switching device that
reduces power consumption to less
than 10 watts and switching time to
less than 50 microseconds in the
worst case (red to green and con-
versely): and a 4.096 16-bit-word
processor allowing for the display of
some 3.500 '2-inch vectors. or
around 4,000 characters. or a combi-
nation of both (extension to 8.192
words is available).

F.S. deMorant
Compagnie Industrielle
des Telecommunications
Departement Transmission
Centre de Villarceaux
France
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the p.c.holes
per penny
game stops
here: ... no ccomomes

way to drill 1 to 12 hole sizes
at 40,000 to over 300,000
precision holes per hour is
with Excellon’s rugged new

OPEN-END

MONOMATIC/7

printed circuit drilling systems
with automatic drill changing!

versalility is the answer. Let's talk about it.

Excellon | g== ' cceon mousmes
E

23915 GARNIER / TORRANCE, CALIFORNIA 90505
Phone: (213) 325-8000

Telex: 674562 — Cabte: EXCELLON Torrance

Excellon Sales and Service in ENGLAND » FRANCE » SCANDINAVIA » W. GERMANY » SPAIN
HOLLAND ¢ ITALY « ARGENTINA « {SRAEL ¢ AUSTRALIA « HONG KONG « TAIWAN » JAPAN
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' 40 years ago
N ew ! ' From the pages of Electronics, March 1932
Probably it has been the view of
ONE Relay | many that the close connection of
electron diffraction to the complex
’ theories of wave mechanics makes
that compacts this subject a matter solely of theo-
= - | retical interest. The article in this is-
sue, however. would seem to thor-
21,600 SWItCh pOInts | oughly dispel this erroneous idea.
d Electron diffraction should prove of
th d I fundamental and practical impor-
WI mo u ar ease LW | tance to industrial processes of
% many kinds.

at $1 per pole' With Mr. Phillips’ clear presenta-
L tion of electronic refraction one
more tool is given to commercial

analysts and industrial operators.
Musical tones of a sweetness and
purity never before produced: in-

®

Meet the T-BAR
re yy°© struments permitting a range and
PLUGGABLE | delicacy of touch to do justice to

which a new generation of compo-
T-BAR PLUG GABLE sers will be required: violins that

SWITCHING MODULE . 5
& turn into French horns at the twist

| of a switch—these are among the

revolutionary new electronic musi-
i cal instruments now being demon-

strated before the public and at-
tracting wide interest among both
musicians and laymen. Dr. Walter
Damrosch discussed the future of
these new instruments from the mu-
sician’s standpoint at a meeting in

% *Series 6800 T-Bar “Pluggable” Relays New York last month. Dr. Leopold
I [ ... new T-Bar Switch/Relays mounted on Stokowski has been making use of
oL | ) or between printed circuit boards for direct plug-in similar electronic oscillators.

807 seace | | to card-edge connectors in a standard card frame . . . with the Thus, for the first time in the his-
[F /,4 same mounting ease as any solid-st_ate quule ... with | tory of music, it is now possible to
::\’ =l extremely hlglldensny,of‘ up to 21,600 §wutch points packaged create any desired qua“[y of musi-
22 ’ ~ intoal9 rack,“7 high . . ."for as little as $1.00 per pole. cal tone” by scientific ~analytical
| Offering 36-72 poles, the “Pluggables™ are leral to interface switch methods. When one comes to think

o computer-to-computer, computer-to-peripheral, or computer-to- . . )
IEZ modem . . . while cutting packaging and hardware costs, | ©f it. all musical devices of the past
: ‘J, ¢ 28 eliminating component wiring, simplifying component have been mere "‘CC'dem"‘I contrap-
17 LN scheduling and easing incoming inspection. tions of hammers, skins, cat-gut,
‘ R~ horsehair, brass pipe. strings. etc.
i For ages, musicians have had to use

l

N . 200-mililonths Gold what they could get, with the crude
Features new Data-Rite™ T-Bars ~ maming °°"T‘V | means at hand. Our musical mecha-
with unique EDGE-TO-DOME™

L nisms thus have been hardly more
Bifurcated Contacts ...

100-millionths Gold than one step removed from the
over 5-millionths Rhodium
over 30-millionths Gold tomtom.

L N MOVABLE CONTACT
Wipes in two directions across a dome

shaped contact that is as effective ; | over Fine Siiver But the new electronic oscillators
as a SOLID GOLD Contact Set. CLE G (LD W make it possible for the musician to
— create any wave-form, timbre, or
Want more facts on the “‘Pluggables’’? I m B a r l tone effect he desires, and they af-
Write or phone today for complete ford a delicacy of control and touch,
literature and prices on 6800 Series | undreamt of with our present gross
and other T-Bars . .. INCORPORATED musical mechanisms which are op-
SWITCHING TECHNOLOGY | erated by pounding, scraping or

blowing!

141 Danbury Road, Wilton, CT 06897
phone: 203/762-8351
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THE PATH OF LEAST RESISTANGE

True 4-wire ohm measurements, fully autoranging over 9-complete ranges
(1 ohm to 200 M ohms) in only 20 msec .. .with 0.01% accuracy
... Plus, only Dana’s exclusive ohms guard allows
in circuit measurements.

This is only one of the many features
making Dana’s 4800, premium performance
DVM, a truly unigue 4 digit measuring device.

' Mak=2 RMS AC measurements of distorted signals ...and not only pure
sine waves ...over a 1 MHz bandwidth in only 350 msec with 0.03% accuracy.

r This outstanding perfarmance is assured by Dana's remarkable RMS Distortion Insensitive
=0 ﬂ:C Converter.

i For DC measurements, 5 ranges are standard with 0.005% accuracy...add a plug-in preamplifier and a
~ 10 mV range becomes available with 1 uV resolution. Selectabie filtering, in this mode, further extends
~ application flexibility.

H We didn't stop there, though .. . the 4800 is more than just specifications. We added many features which
o you. the user, directly benefit from: 100% overrange in all functions and on all ranges, full autoranging,
”;’ ~ complete solid-state isolated BCD and programming ... no more troublesome slow relays. .., front panel

' override. .. protects against unauthorized and zccidental tampering ..., programmable front/rear input,
'F . illegal operation indicator, built in programming timeouts, plug-in IC’'s and accessories, and analog output.

Whether need a basic DVM a full multimet
| you : OI’. u urm‘er DRnR
| dont follow the wrong path in searching for a premium

When Test and Measurement Count

performance instrument .. let Cana guide you to

the 4800. Dana Laboratories, Inc.
2401 Campus Drive, Irvine
California 92664 (714) 833-1234

Circle 9 on reader service card
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The Am2506

An ALU with an internal latch that
effectively has zero propagation delay
and zero power dissipation,

You can build a16-16-bit register
arithmetic system that runs at

11 MHz using just 11 packages,
and save 650 mW.,

Write us, and we'll send you a data
sheet.




An ALU with a built-in latch.
The Am2506. Made for solving

_ systems problems. Saves power.
7 Saves logic time. Saves packages.
" First of its kind anywhere.
/ Fits in nicely with our standard ALUs-
Am9340, Am9341, Am54/74181,
Am54/74182 and Am9342.

Whos #1in ALUS?
We are.

L

Advanced Micro Devices, Inc.

Distributed nationally by Hamilton/Avnet and Cramer Electronics. Telephone 800-538-7904 toll free, and ask for
Shel Schumaker, or in California 408-732-2400. In Los Angeles, Steve Zelencik at 213-360-2102. In Mid-America,
Chuck Keough at 312-297-4115. In the eastern United States, Steve Marks or Bill Seifert at 212-343-2220.

901 Thompson Place, Sunnyvale, California 94086/ TWX 910-339-9280/ TLX 346306.



They said no one could build and sell
a computer-controlled LSI/IC test system
for under $100K...

then along came Macrodata!

“Once upon a time test equipment manufacturers con-
vinced each other that $250K wasn't too much to pay
for a computer-controlled DC/IC test system. In fact,
they even convinced their customers.

“Then along came Macrodata. First off, for only $200K,
they built and delivered the first high-speed LSI test
system, the MD-200. Then they set their sights on a
system that could sef! for about one-third of that price.

“No sooner said than done—they called it the MD-150.
And within the first two months, many systems were
purchased by leading IC manufacturers—installed and
at wcerk testing devices.

“The MD-150 is a cascaded, computer-controlied sys-
tem designed to test all types of LSI/IC devices at
functional speeds up to 5 MHz. It tests RAM'’s, ROM'’s,
shift registers, and semiconductor memories, as well

as random logic. It lets you test both MOS
and bipolar devices optimally because of
its unique interchangeable pin electronics
and Macrodata’s ‘firmware’ packages, and
testing can be done at the wafer level

and/or in the final package.

“When you buy the sys-
tem, here's what you
get: (1) an MD-50 Se-
quencer,whichincludes
a computer and tape
cassette that control
the execution of a vari-
ety of test programs;

(2) an MD-100 Tester, which performs functional test-
ing and supplies control information to the device
under test at 5 MHz; (3) an MD-83 Automatic Parameter
Tester, which is capable of running a full complement
of DC functional/parametric tests for single-pin or mul-
tiple-pin testing; (4) an MD-73 Programmable Ciock,
which consists of up to six, one-nanosecond, program-
mable ‘clocks,’” with rep rates of 11 MHz; (5) an MD-44
Programmable Power Supply, with up to nine, preci-
sion, programmable units; (6) Pin Electronics, with up
to 42 channels, which can be configured for LS!.

“In plain talk, the MD-150 is here today, ready to work
for you now. It is packed with many third-generation
design features, and provides 5 MHz performance at
half the price of other so-calied competitive units, for
as little as $60K. It requires no special software or add-
on boxes, so you can launch right into a ‘zero overhead
testing’ program immediately.”

So much for Chapter !l of the
Macrodata Story. Look for the
next exciting chapter soon.
Meanwhile, for a free copy
of the MD-150 brochure,
use the reader service
card; and if you can’t
wait, just call us directly.

Chapter Two.
The Macrodata Story.

MacrobpaTta

ir

Macrodata Company, Test Systems Division, 20440 Corisco Street, Chatsworth, California 91311, (213) 882-8880

Sales Offices: San Joxe Area Tel. (408) 268-7714 - Philadeiphia Area Tel. (609) 228-1325 Telex: 83-1496 - New England Tel. (617) 862-5700 + Southeast Area Tel. (205) 883-0140
Dortmunc, West Germany Tel. (:3(1) 5% 80 65 Tetex: (B41) 8B22-382 - Milan, Italy Tet. B71988 - 899248 Telex: (843) 34314 - Tokyo, Japan Tel. 03 985 5266 Tetex: (781) 272-2171

12 Circle 12 on reader service card

Electronics/March 13, 1972



Everyone was tired of the old concepts,
the old machines, the DCsystems with
the software hassle in IC testing...

then along came Macrodata!

“Once upon a time—not very long ago—you had to pay data memory was capable of holding all the data neces-
too much for a computer-controlled IC test machine. sary for a complete device test. They liked the way the
And upon delivery, your troubles were just starting— 183 performed sequential testing, binning, and logging
with the software and automatically. And they were pleased to note
other overhead head- that the logging counters track all passes and
aches. failures, as well as actual test values, and that
the sequencing of tests on a particular device
is computer-controlled with no software
headaches. They could see the advantages
of multivariable device characterization
‘firmware’ that was available off the shelf.

“Then along came Mac-
rodata! Having already
solved the LSI testing
problem, they tackled the
DC problem and came up
with the MD-183—a tester
capable of fully charac-
terizing devices. Here
was a fully automatic DC
functional/parametric
test system selling for
about half the price
of the old computer-
controlled test ma-
chines. Still, it gave
you a data memory, a
logic section, a control
pane!, a tape cartridge
unit, an automatic param-
eter tester, and program-
mable power supplies.

“But the MD-183 wasn’'t
too good to be true. The
users discovered that the

"*So here at last was an automatic tester
that couid be set up for either single-pin
or multipie-pin testing, capable of running
a full complement of DC functional and
parametric tests, including stress, leak-
age, continuity, and threshold—and you
could buy it for as little as $34,520! As
the news got out, the users were eager
to get their hands on one. How about
you? ? ?”

This is Chapter Il of The Macrodata
Story. Look for another exciting
chapter soon. Meanwhile, for more
information, just use the reader
service card; or if you want to get
your hands on a 183 now, call us
directly.

Chapter Three.
The Macrodata Story.

iIr

Macrodata Company, Test Systems Division, 20440 Corisco Street, Chatsworth, California 91311, (213) 882-8880

Sales Otfices: San Jose Area Tel. (408) 268-7714 - Philadeiphia Area Tel. (609} 278-132% Telex: 83-1496 - New England Tel. (617) 862-5700 » Southeast Area Tel. (205) 883-0140
Dortmund, West Germany Tel. (231) 52 80 65 Telex: (841) 822-382 « Milan, Italy Teil. 671988 - 899248 Telex: (843) 34314 - Tokyo, Japan Tel. 03 985 5266 Telex: (781) 272-2171

MacropaTta
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New commercial
versions of RCL's
MINIATURE
ROTARY SWITCHES

as low as

each

in quantities
of 1,000

1

DELIVERY
FROM STOCK

6 Separate Series
6-10-12-24 Position
(Price Applies to All Multi-Deck

Miniature Switches)

Completely automated
facilities and mass
production tooling
now makes RCL highly
competitive in com-
mercial applications
with “obsolete” wafer-
| type open frame
switches.

= ae = -

Material and tooling
are modified to fur-
ther reduce cost, but
equivalent perform-
ance is maintained
to correspond with
“instrument type”
switches.

e Up to 12 poles
per deck

S @ Asmanyas
1 12 decks may

| be specified.
[ e Life expectancy
in excess of

50,000 mechanical
operations.

11

OO OO

® Available modifications include
spring return feature, and
*push-to-turn” and “pull-
to-turn” spring loaded action.

(U.S. Pat. #3352979)

CL

General Sales Office
RCL ELECTRONICS, INC.

700 South 21st Street
Irvington, New Jersey 07111

14 Circle 14 onreader service card

People

Berezin tells how
to get into swim of MOS

Many engineers can tell war stories
about the hazards of designing with
large-scale MOS, but it takes courage
to stand before an audience at the
IEEE convention and deliver a talk
entitled “How to Jump into MOS
Without Drowning.” And that’s just

Berezin: Redactron couldn't find & garage

what Evelyn Berezin is going to do.

Ms. Berezin is president of Re-
dactron Corp. in Hauppauge, N.Y.,
which makes editing typewriters—
systems that may include more
MOS/LSI chips per pound of product
than any other. And for her, getting
to know how to swim has involved a
25-year career as physicist, logic de-
signer, marketing executive, and
product planner.

She went from a Ph. D. candidate
at New York University (she was
one of the first to win an Atomic
Energy Commission fellowship back
in 1946) to a logic designer of com-
puters—"using tubes,” she points
out. By 1965 she was in charge of
the systems department at Digitron-
ics Corp., a firm that specialized in
such things as on-line banking,
racetrack totalizing, and hotel reser-
vations systems.

There followed four years in mar-
keting and product planning until
finally, in November 1969, she

helped organize Redactron. Its orig-
inal core of seven people moved—
not into that fabled garage of so
many corporate histories—but into a
modern 20,000-square-foot facility.

“It was an accident, really,” she
says. “Long Island was booming to
such an extent at the time that we
couldn’t find a garage, which is what
we looked for.”

Adding space. Redactron has 160
employees now and is finishing a
second 30,000-sq-ft manufacturing
building. By summer, Ms. Berezin
hopes to be turning out 100 editing
typewriters—called Data Secretary—
each month. The machines, which
store letters on magnetic tape or
cards so they can be edited and then
typed out automatically at top type-
writer speed, sell for upwards of
$6,400 each. The Data Secretary is
built around the typing head of an
IBM Selectric; six standard and 13
custom-designed MOS/LSI chips are
included to give the machine its ex-
tensive storage, retrieval, and con-
trol capabilities.

Redactron is supplying the oper-
ating assemblies of the editing type-
writers being marketed by the Re-
mington Rand division of Sperry
Rand Corp. Ms. Berezin predicts
that the total market for these ma-
chines will reach $500 million a year
by 1975.

What about designing with MOS?
“Don’t leave it to your vendor,” Ms.
Berezin warns. “This can be a disas-
ter because they can’t possibly un-
derstand all of your problems.” The
tradeoffs are radically different from
those involved with ordinary ICs,
she continues, adding that the start-
ing point is the total system and its
physical implementation, not the
logic design to make the system
work.

Downing to hammer

at space applications

Some NASA program managers must
have breathed easier when Joseph
E. Karth, the relentless Minnesota
Democrat, announced he was re-
signing the chairmanship of the
House Space Sciences & Appli-
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NEW
OP AMP
CHAMP.

The new LM118 may well be the ultimate
true differential operational amplifier.

It not only has the fastest slew rate ever
offered (a minimum of 50 volts per micro-
second at A =+1), but guarantees it for
every single device. In writing.

As if that weren’t enough, the highly
versatile LM118 is pin for pin compatible
with general purpose op amps, has a
1MHz full power bandwidth, a unity gain
crossover frequency of 15MHz, is inter-
nally compensated,can be offset nulled to
zerowith a single potentiometer, doesn't
sacrifice dc performance for speed,
comes in a TO-5 package and will soon be
second sourced. (Once again giving
testimony to the now-famous National

Electronics/March 13, 1972

Linear Circuit Motto: “In order to be
followed you have to lead.”)

Naturally, the entire LM 118 series is
available for immediate delivery at the
following (100 up) prices: LM318H, $9.95;
LMZ218H, $19.95; LM118H, $29.95.

For more information, contact your
nearest National distributor. Or write,
phone, TWX or cable us direct.

National Semiconductor Corporation,
2900 Semiconductor Drive, Santa Clara,
California 95051. Phone (408) 732-5000.
TWX: (910) 339-9240. Cable: NATSEMICON.
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New SOLID-STATE FET-INPUT
MULTIMETER

Peof:ie

f cations subcommittee for another
rom assignment. But their relief could
prove short-lived because he’s been
succeeded by Thomas N. Downing
of course (D., Va.) in overseeing the space

agency’s unmanned space pro-

I grams. And that seven-term house
veteran believes that NASA isn’t put-
ting enough emphasis on appli-
cations, meaning that program

: managers can expect some sharp
questioning on that score.

! Downing says, “It is obvious that

o Sohd SI;u Electromc Multimeter

model 2795 PORTABLE, NASA is not applications-minded.
‘ Much more can and should be done

LABORATORY in this area.” The agency “is going

to have to show the practical ben-

mA:

ACCURACY,

efits of planetary and space sci-
' ence,” he says, adding that space
science has its place “if it can show
applications.”

“I'd like to see them dive in on
the practical needs and benefits,”
the gray-haired representative says.
“We've got to give the taxpayer
something he knows and can use,
like laser surgery.” When the tax-
payer questions the space program,
he doesn’t realize that miniature TV
sets and heart pacemakers came out
of it, Downing contends. It’s a fail-
ure the congressman lays at the
door of NASA’s press agents, whose
performance, he says. “has been
really sorry in getting the message
out to the public.”

Good mood. NASA’s specific prob-
lems are its specific programs like
the now-canceled Grand Tour and
the proposed $5.5 billion space
shuttle, in Downing’s assessment.
The “mood” of the full House Sci-
ence & Astronautics Committee is
“favorable” toward the shuttle, he
believes, but “the economics of the
shuttle are hard to justify.” In put-
ting a man on the moon, “it was the
goal that counted, and we were all
swept up in it,” he observes. But
with NASA’s present budget and its
public image resting on “a plateau,
now is the time to apply technology
for all mankind.”

The 53-year-old congressman be-
lieves that the country can have a
“vibrant” space program at the $3

68 Switch Selectable Functions:

13 AC and DC Voltage Ranges (aslowas1 MV,
full scale)

14 AC and DC Current Ranges (as low as 1 pA,
full scale)

6 low power (IC compatible) Resistance Ranges
6 completely self-contained Capacitance Ranges

Plus 12 Output Ranges

Circuit Breaker Overload Protection
High FET-Input Impedance

+ 1% Accuracy for AC and DC
Negligible Voltage Drop

Simple, Straight-Forward Operation

Size: 8.07” High, 5.04” Wide, 3.94” Deep. Only
3.3 lbs.

2795 MULTIMETER supplied complete
with batteries, test leads and operator's
manual. Complete accessories available.

$25000

WRITE FOR BULLETIN L-1010. . .OR CONTACT
YOUR SIMPSON INSTRUMENTATION PRODUCTS
DISTRIBUTOR FOR OFF-THE-SHELF DELIVERY .

DIVISION

16

5200 W. Kinzie Street, Chicago, llinois 60644
Phone (312) 379-1121

EXPORT DEPT.: 400 W. Madison St, Chicago, IIl 60606. Cable Simelco

IN CANADA: Bach-Simpson Ltd., London, Ontario

IN INDIA: Ruttonsha-Simpson Private Ltd., International House,

Bombay-Agra Road, Vikhroli, Bombay
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billion-a-year level NASA is propos-
ing for the rest of the decade, but its
“difficult job is to direct its goals
within that limited figure.”
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For built-in reliability,

design

with

““scotchflex”
Flat Cable/Connector

"'SCOTCHFLEX’/ 1S A REGISTERED TRADEMARK DF 3™ CO.

‘Scotchflex’ Flat Cable and Connectors
can offer you trouble-free packaging for
your next generation equipment.

There's built-in reliability for your circuit
inter-connects. Our flat, flexible PVC Cable
has up to 50 precisely spaced conductors.
The gold plated U-contacts are set into a
plastic body to provide positive alignment.
They strip through the insulation, capture
the conductor, and provide a gas-tight
pressure connection.

Assembly cost reductions are built-in,
too. “'Scotchflex” Connectors make up to
50 simultaneous connections without strip-
ping or soldering. No specia! training or

Electronics/March 13, 1972

costly assembly equipment is needed.

Off-the-shelf stock offers you flat cable
in a choice of lengths and number of con-
ductors from 14 to 50. Connector models
interface with standard DIP sockets, wrap
posts on .100 x .100 in. grid, or printed
circuit boards. Headers are available to
provide a de-pluggable inter-connection
between cable jumpers and printed circuit
boards (as shown). Custom assemblies are
also available on request.

For full information on the “Scotchflex”
systems approach to circuit-
ry, write to Dept. EAH-1, 3M 3
Center, St. Paul, Minn. 55101. COMPANY

Circle 17 on reader service card
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Accept
No Substitutes!

The New HP Series 9800 is the best program-
mable calculator system now—and in the foreseeable
future. Price. Performance. Simplicity of operation.
No matter what criterion you use, there is absolutely
no other system on the market that can match the Series
9800.

Only HP Offers You All This For The
Low Price Of $2975

To build your personal desk-top computing sys-
tem, start with the Series 9800/Model 10 Program-
mable Calculator. Your basic Model 10 comes with
standard equipment that is either not available, or
available only as an extra-cost option, on other ma-
chines.

If bad experiences have taught you that basic is
synonymous with stripped—have no fear. The busic
Model 10 can perform a complete regression analysis,
or solve asystem of 10 simultaneous equations.

Only HP Offers You A Fully
Modular Calculator

The unique, modular/plug-in architecture of the
Model 10 lets you “design” your own problem-solving
system. You can expand the memory, add peripherals,
or change the keyboard of your existing Model 10, at
any time.

Only HP Gives You A Fully
Expandable Dual Memory
The Model 10 has a unique dual memory system
—one memory for programs and one for data. You can
expand from the basic 500 program steps «nd 51 data
registers to 2036 program steps wnd 111 data registers.
Beware of simple number comparisons with other
calculators. The refinements in the memory design and
the keyboard make the Model 10 so efficient that in
most cases it requires fewer steps to execute a given

problem.

Electronics/March 13, 1972

Only HP Lets You Design Your
Own Keyboard

Interchangeable keyboard plug-in blocks give you
a choice of powerful Statistics or Mathematics func-
tions, complete with their own memories, under single
keystroke command. Another option, the User Definable
Function plug-in, lets yox customize individual keys
with operations uniquely important to you.

Only HP Offers An Alphanumeric Printer
By simply inserting the exc/usive HP Alphanumeric
Printer Plug-in, you can automatically generate labels,

program instructions, or messages —in English—right
on the printer tape.

Only HP Gives You A Wide Choice of
Sophisticated Peripherals

The 1/O bus of the Model 10 lets you plug-in a
Marked Card Reader, Paper Tape Reader, Digitizer,
Typewriter, Tape Cassette, or the exc/usive X-Y Plotter
that plots linear, log-log, semi-log, or polar plots, and
writes alphanumerics.

Only HP Offers You A Totally New System

The Series 9800 is no paper tiger. It's available
now to free you from the drudgery of problem-solving
SO you can get on with your job of innovative thinking
and designing. For more information or a “hands-on
demonstration” at your desk, write: Hewlett-Packard,
P.O. Box 301, Loveland, Colorado 80537. In Europe:
1217 Meyrin-Geneva Switzerland.

1

|

|

HEWLETT hp; PACKARD

CALCULATOR PRODUCTS
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Westinghouse Delivers!

Fastest high-power semiconductor delivery in
the industry

Only one kind of delivery counts. The kind
that's ontime...ontarget. Yet with the
unpredictability that used to surround power i
semiconductors, on-time delivery was more ' po
the exception than the rule. -~

Now, the new Westinghouse breakthrough -
in power semiconductors has changed al! this. : —

We seal and stabilize the semiconductor {
element by passivating it with a unique West-
inghouse process. This prevents degradation, -
even in assembly, and permits element :
stocking indefinitely.

We also use special and exclusive test
devices and procedures like the concurrent
tester, spreading resistance probe, HV test
lab, and computer models to predict char-
acteristics.

Then we assemble the element into a pack-
age with our exclusive compression-bonded
encapsulation (CBE) process. This prevents
thermal fatigue by eliminating the need for
soider.

And our pace-conveyor assembly system
enables us to assemble high-power rectifiers
and thyristors (and special assemblies) faster
than anyone eiseiin the industry.

Advantages: For a start, a prearranged
delivery schedule of more than 1500 different
types of high-power semiconductors in our
catalog. This includes customizing the pack-
age to your form factor and voltage rating.
You can forget costly power semiconductor
inventory, excessive lead time on orders,
and plant downtime.

We’ll also stock your power semiconductor
elements for you. With your order, we'll give
you your own storage area and maintain your
inventory. In case of anemergency, we'll
deliver on a guaranteed shipment basis.

Our “breakthrough” in high-power semi-
conductors is just the start. Ask about the
benefits of Westinghouse research and devel-
opment leadership in high-power semicon-
ductors. For more information about “break-
through,” phone 412 925-7272 or write Paul E.
Lego, General Manager, Westinghouse Semi-
conductor Division, Youngwood, Pa. 15697.

s¢.2.72

You can be sure...if it's Westinghouse

*

— —

T — e ——
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THs |
part of f |
‘Teledyne Pogts ||
UltraTSquare |
is Plenco 518, |

R

THERMOSET PLASTICS

PLASTICS ENGINEERING COMPANY
Sheboygan, Wis. 53081
Through Plencoresearch ... a wide range of
ready-made or custom-formulated phenolic,
melamine, epoxy and alkyd thermoset
molding compounds, and industrial resins.
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If you're going to build a T-square,

build one that lies flat and true.

Because everything else on
drawing boards everywhere is
going to depend on it. The
Teledyne Post people, Des
Plaines, lll., who have been
producing precision drafting
equipment for a lot of years,
know this as well or better
than anybody.

Enter Plenco. Our easy flow,
very fast cure, general-purpose
548 phenolic compound.

Offering excellent hot rigidity
and low die-wear. Used in this
application for the molded head
of the T-square, primarily to
assure dimensional stability and
non-warping characteristics.
The molder: Norco Plastics,
Div. of the Valspar Corp.,
Milwaukee.

It all squares up.

Meetings

International Electronic Compo-
nents Exhibition: FNIE, Parc des Ex-
positions, Porte de Versailles, Paris,
April 6-11.

International Conf. on Magnetics
(INTERMAG): IEE, Kyoto Inter-
national Conference Hall, Kyoto,
Japan, April 19-21.

International Symposium on Circuit
Theory: IEEE, Sheraton-University
Hotel, Universal City, Calif., April
19-21.

Southwestern 1EEE Conf. & Exhibi-
tion (SWIEEECO): IEEE, Baker Hotel
& Dallas Mem. Aud., Dallas, Texas,
April 19-21.

Conf. on Computer Aided Design:
IEEE, IEB, University of South-
ampton, Southampton, England,
April 25-28.

National Telemetering Conf.: IEEE,
Hbuston Shamrock Hilton Hotel,
Houston, Texas, May 1-5.

Electrochemical Society Spring
Meeting: Electrochem. Soc., Sham-
rock Hilton, Houston, Texas, May
5-12.

International Electronics Conf.:
IEEE, AIP, OSA, APA, Queen Eliza-
beth Hotel, Montreal, Canada, May
7-11.

International Semiconductor Power
Converter Conf.: IEEE, Lord Balti-
more Hotel, Baltimore, Md., May 7-
10.

Spring Joint Computer Conf.: IEEE,
Convention Center, Atlantic City,
N.J., May 15-18.

Aerospace Electronics Conf.: IEEE,
Sheraton Dayton Hotel, Dayton,
Ohio, May 15-17.

Electronic Components Conference:
Electronic Industries Assn., IEFEE,
Statler-Hilton Hotel, Washington,
D.C., May 15-17.

International Microwave Sym-

posium: IEEE, Arlington Park Tow-
ers Hotel, Chicago, May 22-25.
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What the industry taught us
about data communications.

A rose
by any other name...

Everybody’s got a data communications
processor, right? Total capability. Complete
systems. Full line. The whole schtick.

2 .
S &4 Everybody, that is, who has a general-purpose
;1 processor, a stop-gap communications
'/gi program or two and an extra nameplate
|

LA R Y]

Earnwhileyou learn.

Everybody’s anxious 10 solve your data
communications problem, too. They may {
never have tackled one like yours,
but they're willing to learn.
Especially when you're paying |
for it. After all, the risk is \
all yours. =k
i

N

Introducing the Interdata Models 50 and 55.
What you see is what you get.

Our two newest data communications processors* really are data
communications pracessors. With both hardware and software specially
designed to give you up to 5 times the speed, power and data handling
capacity of a minicomputer.

They have their owr comprehensive data communications instruction sets.
So they perform common tasks at hardware speeds — without taking up
valuable space in core.

They have their own programmable data set adapters, too. So they'ie
. flexible enough to work well with a wide variety of
3- communications facilities and terminal protocols.
— And they have their own track record — more than 50 actual
data communications installations. So whether you need a

total system or moduiar components, you can rest assured we
can efficiently solve your data communications problems.

You get something extra !
from Interdata. NI IEE IR I RATTTA

2 Crescent Place, Oceanport, New Jersey 07757 (201) 229.4040. Atlanta — (404) 288-7000
Boston — (617) 890-0557. Chicago — (312) 463.9080. Dallas — (214) 238.9656. Detroit —
(313) 356-5515. Los Angeles — (213) 640-0451. Pala Alto — (415) 328-0783. Washington
{7049 525-4806. Toronto — (416} 678-1500. United Kingdom — Uxbridge 51483.

Sydrey — NSW 439.4155, West Germany — 0811/169031. Tokyo — 270-7711

*Basic 8KB Model 50 — $6800. $4828 with OEM discount {quantity of 15)
Basic 16KB Modei 55 —~ $15,900.
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Make the simple move

i |

t;) less assembly time.

Do it the easy way with Amphenol’s 17 Series minia-
ture rear-release connectors.

A gentle push from the back of the connector and
the contact snaps securely in place. No tools or
broken fingernails, just easy fingertip assembly.
And to remove the contact for fast field servicing,
insert a simple plastic too! in the back of the con-
nector and out pops the contact.

You can have a choice of screw-machine con-
tacts in bulk packaging, or stamped and formed
contacts on a carrier strip. Semi-automatic crimp-
ing or hand tools available for either type of contact.

Circle 24 on reader service card

The Min-Rac® 17 Series connectors are available
in 9, 15, 25, 37, and 50 contact configurations. All
meet EIA Standard RS-232C for data communica-
tions input-output connectors. And all are inter-
mountable and intermateable with other Min-Rac
17 Series connectors as well as competitive “D”
type connectors.

Find out how simple it really is. Just write Dick
Colt asking for the whole story on our Min-Rac 17
Series rear-release connectors. Amphenol Indus-
trial Division, Bunker Ramo Corporation, 1830 South
54th Avenue, Chicago, Illinois 60650.

wme ] AMPHENOL




Army going state
of the art with
S-band radar R&D

Holographic
memory
to be marketed
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The Army’s Antiballistic Missile Defense Agency will award two
highly significant R&D contracts in the next few months. Not only will
the agency be buying developmental S-band amplifier modules that
will help decide the shape of future S-band phased-array radar but also
it is writing specifications around what can be achieved with present
state-of-the-art devices instead of following the usual practice of aiming
at pie-in-the-sky performance.

One device spec calls for transistors, the other for any high-power,
high-efficiency two-terminal device that can do the job. Although the
spec demands 10-watt average power for both, minimum efficiency of
12% is required for the two-terminal devices, 25% for the transistors.
The military is being realistic and concerning itself with power on the
target by specifying peak energy rather than peak power. This permits
the assembly using transistors to function as it can best—producing
high average power with long duty cycles—and lets the two-terminal
device deliver high peak power for shorter periods.

Though Gunns and Impatts are still in the two-terminal derby,
knowledgeable sources give the inside track to the more efficient com-
plementary Trapatt, which has a p epitaxial layer grown on a p+ sub-
strate and then an n+ layer diffused onto that. The Raytheon Corp.
has reported on a 10-watt, 1-gigahertz version with 35% efficiency, and
work in the complementary area is also being done by Sperry-Sudbury,
RCA, and Hughes among others.

A 12-megabit nonvolatile read-only holographic memory is to be intro-
duced as a commercially available product within the next month by
Optical Data Systems Inc. of Mountain View, Calif. The expected
small-quantity price will be $1,500.

A cassette carrier holds the film, and any block of information on the
film can be accessed within 3 seconds. Data-transfer rate is 100,000
bytes per second.

As a stand-alone unit, the memory can be used to store programs for
minicomputers. However, with the addition of a small keyboard and
some logic, the holographic ROM becomes a credit-card verification
system that, in its present configuration, can store information on up to
250,000 “*hot” cards.

AIL division of Cutler Hammer Inc., Deer Park, N.Y., is readying a
3-d radar for air traffic control at commercial airports. Originally devel-
oped under a military contract, one experimental version of the radar
has been tested for over a year. A great advantage of a 3-d radar is that
it can display on a traffic controller’s radar console the altitudes of all
aircraft in his vicinity, not just those equipped with the relatively ex-
pensive beacon transponders.

The AIL radar incorporates in a single unit mechanical scanning for
azimuth and electronic scanning for height. Usually, either beacons or
a separate radar system—the latter used almost exclusively by the mili-
tary—perform the height-finding function. Mitsubishi Electric Corp. of
Japan announced last year it was testing a single-package commercial
3-d radar [ Electronics, June 21, 1971, p.68].
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Mostek combines
self-alignment,
depletion loading

Rand automation
study may revamp
production lines

Instrumentation
amp is first
monolithic version

26
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“Advanced signal-processing techniques,” is all an AIL spokesman
would say in describing how the radar determines altitude. The unit is
under control of a minicomputer that also makes the height compu-
tations and drives the alphanumeric radar display.

Researchers at Mostek Corp., Worcester, Mass., have succeeded in
combining the accepted MOS self-alignment processes with ion im-
planted depletion loads—and depending on the end applications, the
payoff could lie in increased functional density, lower power require-
ments, higher speed, or a combination of these. “Compared to n-chan-
nel silicon gate MOS, for example, silicon gate with depletion loads
should yield two to five times better speed-power products,” says Robert
Palmer, director of research and development.

Speed-power products should improve almost regardless of which
self-alignment technique is combined with depletion loading, Mostek
says, and functional density should almost always exceed that possible
with self-alignment alone. In slower applications the new *hybrid”
breed MOS should get within one or two orders of magnitude of com-
plementary MOS power needs, while noise immunity should be about
equal to that of C/MOS.

No products have been announced yet to take advantage of the ap-
proach. but Palmer says that n-channel chips ranging from LSI random
logic to large random access memories (about 4K) are under investi-
gation. And because the process is simple, yields should be about the
same as with Mostek’s present line.

Radical changes in plant automation may result from a study under
way at the Rand Corp., Santa Monica, Calif., for the Advanced Re-
search Projects Agency of the Department of Defense. Although the
project is in its infancy, one of Rand’s first proposals is to mount auto-
mated subassemblies on pallets that would move around the factory
floor.

The idea is not only to get away from the standard fixed assembly
lines, but permit rapid production of prototypes. The use of robot de-
vices will be a major factor in the study, according to an ARPA official.

What it claims is the *“first true monolithic instrumentation amp” is due
soon from Analog Devices Inc., of Norwood, Mass. Unlike building
block op amps that sometimes are combined to emulate instrumenta-
tion amps, the ADS20 was designed from start as such a “system,” say
Analog spokesmen. They add that in such applications, op amps often
have low common mode rejection, nonlinear gain, and input imped-
ance that varies with gain.

To offset this, the AD520 uses different design rules to make possible
a typical bias of 30 nanoamperes, and nonlinearity is limited to 0.02%
over a gain range of 1 to 1,000. CMR between dc and 100 hertz, even
with a 1,000-ohm input imbalance, ranges from 70 decibels at unity
gain to 110 dB at a gain of 1,000. This spec alone makes the AD520 a
potentially good circuit for electrically noisy electrocardiograph and
electroencephelograph front ends. Input impedance independent of
gain is about 2 X 10" ohms.
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The best data recorders in Japan.

They come from Lockheed

Apparently the Japanese figure
nobody makes data recarders that
measure up to ours. Not even the
Japanese.

Take the Lockneed 417
recorders used for precision data
recording

They're the only cnes light
enough to carry in one hand (28 lbs.),
small enough to fit under an airplane
seat (17" x 13" x 7"), and rugged
enough to work under vibration and
in any position. Yet they're as accu-
rate as large, ungainly rack machines

The 417s come in intermeciate
or wideband models. And they record
on up to 7 channels simultaneously,
IRIG compatible Direct frequency
response ranges from 100 Hz to 375
KHz. FM frequency response is DC
to 100 KHz at 30 ips

For power (normaliy 13w) a
417 can use its self-contain=d battery
Or with accessories, it can use any
power: 12 to 28v DC, 110 to 220v AC,
50 to 400 Hz

The lapanese also picked one
of our many custom-designed
precision recorders to ride in their

Lockheed Electronics

A Subsidiary ot Lockheed Aircraft Corporaion

lonosphere research satellite. This
particular recarder stores data at 565
bits per inch on 5 tracks, then plays it
back at 26 times normal speed Yet it
weighs only 10 lbs. and gets by or
1/20 the power of a home tape
recorder

But for more down-to-earth uses,
417s are the answer. And back in
the U.S. A they ga for as little as $7,000

For moyse specs on any cf our
data recorders write Earl Nadeau,
Dept. 413-301, Lozkheed Electronics
Company, Plainfield, New lersey 07061
Or call him at (201) 757-16C0

Circle 27 on 1eader service card



Iintroduc¢cing
SuperMos.

The fastest
shif¢
registers

you ¢an buy.

i

T—
Now, from Monolithic Memo- I r :

ries — an advanced silicon gate !
technology that gives you product
features you can't find anywhere
else. Like shift registers with a
guaranteed data rate of 60 Hz to 10
MHz at only S0uW per bit. Operating
temperature range from —55° to
125°C. And full MIL-spec design in
seven DTL/TTL-compatible con-
figurations from dual 100 up to 1024
bits in standard packaging. In fact,
we even have a shift register which

28

&

<74

;‘?"" ¢ | doubles bit density and

e A

speed in the same package.
Our MMI 3412. It's a pin-for-pin
replacement for the 1405. In fact, MMI
gives you pin-to-pin compatibility
with any of the 1400 series you
may be using now.

But don't take our word. Com-
pare for yourself. That's why we've
included the handy chart. It just
goes to show we're not in MOS to be
a me-too company. Even when it
comes to price.
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Proof:

Data Rate Power Unit
Register Temp. Typical Guaranteed @ Price@
Organization Range Min.  Max. Min. Max. 1 MHz 1000ty.
1402A Quad 256 | 0to70°C 10 Hz to 10 MHz | 500 Hz to 5 MHz 100 oW /bit | $8.10
MM3402 Multiplexed 0to75°C 5 Hz to 20 MHz 60 Hz to 10 MHz 50 p W /bit 9.00
MM2402 output —551t0 +125°C 5 Hz to 20 MHz 60 Hz to 10 MHz S0 pW /bit 18.00
1403A Dual 512 0to 70°C 10 Hzto 10 MHz | 500 Hz to S MHz 100 oW /bit 7.20
MM3403 | Multiplexed 0to 75°C 5 Hz to 20 MHz 60 Hz to 10 MHz S0 pW/bit 8.00
MM2403 | output —55to +125°C 5 Hz to 20 MHz 60 Hz to 10 MHz S0 wW/bit | 16.00
| il L L |
1404A Single 1024 0to 70°C { 10Hzto 10 MHz | 500 Hz to 5 MHz 100 W /bit 7.20
MM3404 | Multiplexed 0to75°C 5 Hz to 20 MHz 60 Hz to 10 MHz 50 wW /bit 8.00
MM2404 | output —55to +125°C S Hz to 20 MHz 60 Hz to 10 MHz S0 W /bit 16.00
1406 | 0 |=55t0+125°C | 10Hz1035MHz | S00Hzto2MHz | 400 uW/bit | 225
MM2406 | ud Drain | —59t0 +125°C | 2Hzto8MHz 30 Hz to 5 MHz 200 W /bit 5.00
MM3406 | —Pentramn 010 75°C 2 Hz to 8 MHz 30 Hz to 5 MHz 200 W /bit 2.50
1407 l Dual 100 —55to +125°C | 10 Hz to 3.5 MHz | 500 Hz to 2 MHz 400 W /bit 2.25
MM2407 u;[]K —55to +125°C 2 Hz to 8 MHz 30 Hz to 5 MHz 200 pW /bit 5.00
MM3407 | 0to 75°C 2 Hz to 8 MHz 30 Hz to 5 MHz 200 W /bit 2.50
1405A 512 bi 0to 85°C k 8 Hz to 2.5 MHz | 200 Hz to 2 MHz 300 pW/bit 3.60
MM3405 Recireul it 0to75°C 2 Hz to 6 MHz 30 Hz to 4 MHz 100 W /bit 4.00
MM2405 ecireulating | _ g4 11925°C | 2 Hz to 6 MHz 30 Hz to 4 MHz 100 wW/bit | 7.20
MM2412 1024 bit —55t0 +125°C ’ 2Hz to 6 MHz 30 Hz to 4 MHz 75 W W /bit 14.00
MM3412 Recirculating 0to 70°C 2 Hz to 6 MHz 30 Hz to 4 MHz 75 pW /bit 7.00

Get your SuperMOS today.
Your distributor or rep will ship what you want
before he locks up tonight. Any quantity.

REPRESENTATIVES: ALABAMA: Col-Ins-Company, Inc., Huntsville (205) 539-1771; ARIZONA: Howe & Howe Sales Inc., Phoenix
{602) 264-7971; CALIFORNIA: DeAngelo, Rothman & Company, Whittier (213) 945-2341; William ]. Purdy, Burlingame (415) 347-7701;
COLORADO: William ]. Purdy, Littleton (303) 794-4225; FLORIDA: Col-Ins-Company, Orlando (305) 423-7615; ILLINOIS: Carlson
Electronic Sales, Chicago (312) 774-0277; INDIANA: Robert O. Whitesell, Indianapolis (317) 359-9283; KENTUCKY: Robert O. White-
sell, Louisville (502) 893-7303; MARYLAND: ]. R. Daniel & Company, Lutherville (301) 825-3330; MASSACHUSETTS: Circuit Sales, Inc.,
Lexington (617) 861-0567; MICHIGAN: Robert O. Whitesell, St. Joseph (616) 983-7337; MINNESOTA: HMR, Inc., Minneapolis (612)
920-8200; NEW JERSEY: R. T. Reid Assoc., Teaneck (201) 692-0200; NEW YORK: Mar-Com Associates, Syracuse (315) 437-2843;
OHIO: Robert O. Whitesell, Cincinnati (513) 521-2290; PENNSYLVANIA: ]. R. Daniel & Co., Glenside (215) 674-3850; TEXAS:
Compatible Components, Dallas (214) 233-4489.

FOREIGN REPRESENTATIVES: MMI European Mgr. Chris Carli, Amsterdam, Holland: Phone 100178; ENGLAND: Analog Devices,
Ltd., London: 01-546-6636; FRANCE: Radio Equipments, Paris: 737-54-80; SWITZERLAND: Omni Ray AG, Zurich: (051) 47 8200;
.SRAEL: STG International, Tel-Aviv: 53459; SWEDEN: AB Svensk Teleindustri, Johanneshov: 08-91 0440; ITALY: Comprel Eletironica

S.R.L., Milano: 40.44.291; NETHERLANDS: Famatra Benelux, Breda: 01600-50249; NORWAY: Henaco A/S, Oslo: (02) 224150; GERMANY:

[i‘leilmuilzelre)émclci. Gmbh, Munich: 592421; FINLAND: SW-Instruments, Helsinki: 738265; JAPAN: Marubeni-lida, Osaka (271) 2231;
okyo .

Monolithic Memories, In¢. [

1165 East Arques Avenue, Sunnyvale, CA 94086 (408) 739-3535 TWX: 910-339-9229 Telex: 346 301

When your memeory has to be perfect
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First truly new function generator
in years digitally synthesizes
waveforms to bring you higher
accuracy, greater stability
plus the capability to stop-
and-hold waveforms
almost indefinitely.

xAc

@

™G LEvEL

Each cycle of every waveform produced
by our new Model 335 Digital Function
Generator—sine, square, triangle, ramp,
and pulse—is synthesized with nearly
2000 bits of digital information. This
brand new but thoroughly proven ap-
proach gives you unparalleled control
of frequency and amplitude—and you
can stop and hold any waveform at any
one of the bits (allowing ramps, for ex-
ample, to be stopped and held at a
given level and then allowed to con-
tinue). All the waveforms necessary to
drive mechanical test systems, for geo-
physical and medical work, or for
use as a general purpose labo-

Sine, triangle and square. Ramp caught and held
twice, and allowed to

complete the cycle.

Sine wave caught and
held at three different
points.

Sine square pulse held
at one point.

Shift quadrants,
instantaneously.

Triggered triangle started
at -90°, second cycle has
been held at one point.

ratory tool.are available.

30

Check These Other Features...

Voltage controlled frequency input for remote
analog frequency control, frequency sweep-
ing, or modulation.

Single shot (trigger) or burst (gated) operation
by front pane: push button or by external
trigger or gate applied to the trigger input
connector.

Fixed and variable dc offset.

80 db step attenuator in 10 db steps, with 20 db
continuously variable.

Stability, 0.01% for 10 minutes, 0.02% for 24
hours.

Kelvin Varley divider frequency multiplier
gives 10-turn setability and accuracy for fre-
quency settings.

0.00001 Hz (10xH2) to 50 KHz frequency range.

Push button stop and hold; catch and hold any
waveform manually from the front panel and

then allow it to continue from that

point to complete the cycle. Catch
it again and again at any time.

Price: $1250

electronics,inc.
P.O. Box 160, Hillsboro, Oregon 97123 * 503/648-6661

Circle 30 on reader service card
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Electronics review

Significant developments in technology and business

Citizens’ radio
called big market
if FCC okays fm band

Approval of EIA’s suggested
conversion of part of the
220-225-MHz range could
mean $300 million market

If the FCC clears the remaining juris-
dictional hurdles, citizens’ band ra-
dio in three years could explode into
a $300-$500 million annual mar-
ket—10 times its existing size at re-
tail. So says the Electronic Indus-
tries Association, which also claims
that the FCC’s blessing of its propo-
sal to convert citizens’ radio from
am to fm would give U.S. producers
an advantage over Japan and would
eliminate some Federal spending on
the development of an emergency
mobile radio service (see box on this
page).

As the FCC shows signs of action
on EIA’s year-old proposal, it is be-

ginning to encounter opposition,
too. Leading opponent of the plan
to convert 2 megahertz of the
220-225-megahertz amateur band
to citizens’ radio is the 85,000-mem-
ber American Radio Relay League,
which would lose 40% of its assigned
bandwidth.

Opposition from the amateur op-
erators surfaced months after the
EIA request got an indirect lift with a
disclosure of the White House Of-
fice of Telecommunications Policy.
OTP reported that the Defense De-
partment, which has first claim on
the frequency, was willing to con-
sider release of the 220-225-MHz
band for a secondary usage such as
citizens’ radio. FCC approval is still
required, of course.

Compromise? Now the commis-
sion has submitted a proposal to the
White House policy group for bob
consideration. Though OTP won’t
detail the plan, industry sources be-

Making a market grow 10 times bigger

lieve it is a 1-MHz compromise of
the EIA plan to create an 80-channel
fm service called Class E. plus a pos-
sible expansion of the existing am
Class D service at the 26.96 -27.23-
MHz bandwidth.

Despite that reported cutback in
the request, some EIA members say
privately that even the 40 fm chan-
nels that | MHz would provide
would go far toward eliminating the
well-known problems of hetero-
dynes now generated by am trans-
mitters. More important, say others,
is that fm at 220-225 MHz would
prevent the abuse of citizens’ radio
for long-distance transmission that
arises when am signals reflect (or
skip) off upper layers of the geo-
sphere.

Opponents, on the other hand,
say manufacturers are simply trying
to create a new equipment market
artificially, and argue that fm trans-
missions at the proposed bandwidth

Expanding a market by a factor of 10 is no mean feat.
Here's how the Electronic Industries Association says it
can be done with citizens' radio after a two-to-three-year
startup

Class E radios installed at $200 each in one of every 10
cars sold annually in the U.S., a 10-million car market,
would account for $200 million. John Sodolski, EiA vice
president for the communications and industrial division,
calls it a conservative estimate. Another $100 million
would be generated by sales of base stations to one out
of every two of these car owners, including such self-em-
ployed persons as doctors, plumbers, electricians, sales-
men, farmers, and service-station operators. Pleasure
boat operators, campers, motel operators, and others
anxious to capitalize on business from mobile users
would account for the remainder of the $500 million mar-
ket estimates. Sales could begin as soon as three months
after approval.

Manufacturer Gus Wirth, president of Echo Communi-

Electronics/March 13, 1972

cations Inc., Cedarsburg, Wis., foresees modification of
car radios "‘with one integrated circuit'’ to make one
pushbutton an fm citizens' radio transmitter. Wirth not
only foresees organizations like oil companies offering
highway guidance, weather, and accident assistance ser-
vices to mobile users, but also believes such services
would do away with the need for expensive emergency
broadcast systems now under investigation by the De-
partment of Transportation. 'Class E could resolve all of
this,”” says Wirth, "‘and it wouldn't cost the taxpayers a
dime."

Both Wirth and Sodolski believe Class E technology
would give U.S. producers an initial advantage over Japa-
nese manufacturers who have taken over much of the
Class D eguipment market with their own radios or those
sold under a U.S. brand label. ‘At the moment,"" Sodolski
says, "It is an established fact that U.S. manufacturers
have some advantage in development and manufacture
of Class E-type equipment."
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could be jammed in as many as 14
states where the Pentagon still oper-
ates some of its older high-power ra-
dars.

Integratgd electronics

Insulated-gate FET
gets a bipolar output

The insulated-gate field-effect tran-
sistor. the basic MOS device and a
building block of many shift regis-
ters, operational amplifiers. and the
like. has developed new muscle:
high-current output. Bell Labora-
tories engineers at Allentown, Pa..
have turned the trick by giving the
IG-FET a hybrid structure that com-
bines a FET input and bipolar out-
put right in the same device.

The new device—dubbed BIG-
FET—is built for use in
driver/decoders 1o interface with

175

150

light-emitting-diode  displays. It
takes the FET's low power dissipa-
tion. modest power needs. and high
packing density essential for decod-
ing a LED display. and adds the high
current needed to drive LEDs. In
fact. the hybrid approach promises
power savings of 30% 1o 90% over
cquivalent all-bipolar circuits.
Traftic cop. G.T. Cheney and T.F.
Thomasco of Allentown’s digital 1G-
FET circuits group say that the new
circuits just went into production at
Western Electric factories. and soon
will be installed in a new Traffic
Service Position  System-—Bell's
name for a computer-controlled op-
erator console that eliminates many
of the manual functions of the old
switchboards. Bell will replace the
Nixie cold-cathode tube readouts

with LED displays. and the new cir-
cuits will save power-supply costs
and space.

The BIG-FET structure is elegant—
the drain current in the FET struc-

125
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Segment of Industry Jan.'72 Dec.'71* Jan.'71
Consumer el 103.4 99.3 80.1
Defense electronics 107.7 105.0 1164
Industrial- cial el 1188 118.8 120.7
Total industry 1104 108.2 111
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ture doubles as the bipolar base cur-
rent, because an nd region is dif-
fused into the drain of a p-channel
FET. The FET's drain acts, at the
same time, as a base in an npn bipo-
lar transistor. The channel current
of the IG-FET becomes the base cur-
rent of the bipolar transistor in the
structure.

The display can be connected to
the drive/decode circuit in parallel
or series. In the parallel, or shunt,
arrangement. the LED is connected
from the collector of the bipolar
transistor (which is the substrate of
the 1G-FET) to the emitter., which
communicates to ground through a
resistor. Here, the current drawn
from the power supply is essentially
constant: when the LED is on, the
bipolar transistor is off. and the cur-
rent is controlled by the drop across
the LED and resistor to ground.
When the LED is off. the bipolar
transistor is on and the current path
is from the power supply. through

Electronics
Index of
Activity

March 13, 1972

No category of the index fell during Jan-
uary, so the overall total climbed slightly
more than 2% for the month, a mere
0.6% behind the January 1971 result.
The monthly increase also was the fifth in
arow.

Consumer posted the biggest gain,
4.1%, leaving it 29.1% ahead of its year-
ago figure. Industrial-commercial, which
held even in January, was down 1.6%
from a year ago. Defense, posting its
fourth consecutive monthly increase,
rose 2.6% while remaining 7.5% behind
last January.

Indexes charl pace of production yolume for total in-
dustty and each I The base period, equal to
100. Is the average of 1965 monthly output for-each of
the three parts of the industry, Index numbers are ex-
pressed as a percentage of the bass period Data is
saasonally adjusted.

* Havised.
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ThelC troubl 1oofers
march on.

This one tellsabad IC
from a good one
in S seconds or less.

Here comes the latest member of HP's
Troubleshooters searching out faulty ICs.
Just clip the HP 10529A Logic Cempar-
ator onto an in-circuit TTL or DTL IC.
If the logic function isn’t what it should
be, bright red LEDs light up indicating
which pins are at fault. A clever compari-
son scheme uses the circuit's power and
input stimulus tc do all this. Even
dynamic errors as brief as 200 ns are
stretched and displayed. o

It comes complete with a
self-test board, operating man-
ual and all accessories packed
in a handy case. It costs
only $295.

We're thinking ahead.
Because the case s also designed

Ao

TRY THEM YOURSELF AT IEEE BOOTH NUMBER 2400 Circle 33 on reader service card

‘ ‘-’ tc hold our other two

e % Troubleshooters — the

f #% HP10525A Logic Probe

" and the HP 10528 Logic
Clip.

The probe lets you trace pulses
through integrated circuits simply
by touching a pin. The probe’s tip
flashes a signal for pulses g
as narrow as 25 ns, and indi-
cates pulse polarity. pulse trains

and logic states. It's almost

like having an oscilloscope
squeezed into a ball-point
pen. $95.

The clip is a convenient state indi
cator. It slips over vour DTL or TTL
package and bright LEDs display the

static state of all 16 (or 14) pins at a
glance. It operates like 16 binary volt-
meters. $125.

You can buy all three as the HP 5010A
for $495, saving you time, aggravation
and $20.

The IC Troubleshooters march on.
Wait until you see what we're working on

now! Just call your HP field engi-
neer to get your hands on them
right away. Or if you want to
know more, write Hewlett-Packard,
Palo Alto, California 94304; Eur-
ope: 1217 Meyrin-Geneva, Switzer-
land.

HEWLETT p, PACKARD

02115
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the bipolar transistor and resistor to
ground.

Thus. the same current is drawn
from the power supply at all times—
a saving in power supply require-
ments, because it's not necessary to
regulate for large swings.

In the series configuration the cir-
cuit offers maximum power conser-
vation because now the power is dis-
sipated only when a LED is to be
energized.

Companies

Wyly pledges UCC assets
to Datran and Penisten

Communications securities analysts
periodically question how Data
Transmission Co. (Datran) will
manage to last until 1974, when its
proposed 35-city switched digital
data network goes on the air [Elec-
tronics. July 5. 1971, p.77]. In fact, to
the industry and Government offi-
cials who prowl the halls of the Fcc,
the engineering data in Datran’s
proposal has always seemed more
impressive than its financial plan.

Penisten: Get Datran back on cash track

Sam Wyly. chairman and founder
of University Computing Co. of
Dallas, which owns Datran, ap-
peared to have the answer when the
question surfaced again after his ap-
pointment of Glenn Penisten, from
Texas Instruments, as Datran’s pres-
ident and chief executive. “We are
behind Datran 100%. and would be
willing to sell some of UCC’s equip-
ment and other assets in preference
to selling Datran.”

Among those other assets. Wyly
listed some of the Gulf Insurance
properties, a large revenue producer
that includes Gulf Atlantic Life and
Security Life, and all or part of
ucc’s Computer Leasing Co.

The reaction in the communi-
cations industry was that income
generated from disposal of the Gulf
properties alone would be sufficient
to keep Datran going at full tilt for
two more years until it begins pro-
ducing its own revenues. The com-
pany expects to get its first construc-
tion permits from the FCC by April
and then begin to build the first part
of the net from California to Texas,
linking San Francisco, Los Angeles.
Phoenix. and Dallas.

Texas touch. As for the 40-year-
old Penisten. his role as vice presi-
dent and manager of the New En-
terprises division of TI's components
Group marked him as a product
management heavyweight. “Glenn
Penisten is a major loss for TL.™ says
one official at the company, from
which departing executives rarely
receive such bouquets. I consider
Penisten the man largely behind our
successes in TTL, opto-electronics,
power semiconductors, and MOS.”

Despite the fact that Penisten
must still demonstrate his ability to
transfer his product performance
expertise to a service-oriented com-
munications company. Sam Wyly
clearly foresees no problems. “Pe-
nisten has been responsible for the
performance of several thousand
people and for sales objectives of
several hundred million dollars,”
points out Wyly, “and that’s the size
I expect will be in a few years.”
Moreover. he sees a parallel be-
tween Datran’s system and the in-
troduction of TI's semiconductor,
Boeing’s 707, and the Xerox copier.

All required ‘‘breakthrough
strategy, both technologically and in
terms of market penetration.™

Datran says it has achieved one
breakthrough of sorts—a cut in its
systems costs—by moving from reed
matrix switching technology to solid
state, with Stromberg Carlson devel-
oping a switch to be used in con-
junction with Comten controllers.

Financing. Despite these econo-
mies, Datran’s system will still cost
about $400 million and require an
estimated $300 million financing
scheduled in four phases. The first
$35 million phase, using company
and privately raised funds, was
scheduled for completion this win-
ter. Though ucc has sunk $12 mil-
lion into the operation to date and
expects to continue funding Datran
at $500,000 to $600.000 a month,
negotiations for the first plan have
yet to bear fruit. Earlier talks with
Raytheon Co. and United Utilities
Inc., among others, were broken off
when. financial community sources
report, the buyers pushed for con-
trolling interest, rather than the 30%
equity represented by the $35 mil-
lion.

Thus a major Penisten task ap-
pears to be getting Datran back on
its financial timetable. This includes
completion of a second phase equity
offering of $70 million by this fall,
of which ucc is pledged to pick up
half. The biggest economic hurdle
will come in the spring of 1973,
however, when Datran seeks up-
wards of $85 million through debt
with warrants, some of which is ex-
pected to be sought through equip-
ment vendor financing. The fourth
and final phase is proposed for the
winter of 1973-74, with a public of-
fering of $100 million more.

Q_ptdelectronics

Rectangular waveguide
brightens laser light

The military laser market last year
amounted to a whopping $50 mil-
lion, more than half the total laser
market of $90 million, and may get
a further boost from a newly imple-
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mented method of coupling diode
lasers in illuminating systems.

The Army’s Night Vision Labora-
tory at Ft. Belvoir, Va., is using rec-
tangular fiber-optic waveguides to
couple the outputs of a 200-element
gallium-arsenide-diode laser illu-
minator, increasing the average
radiant emittance of the system by a
factor of 20 over illuminators
coupled by conventional wave-
guides.

Because GaAs diode lasers are
small and cheap they are ideal as
the source of energy for infrared il-
luminators in ranging, guidance,
and tracking systems. But small as
diodes are, the projection optics
needed to beam the energy out of
the cavity and into the field are
large. This heavy front end optical
system has added weight and size to
the illuminator—especially bad for
large-element arrays. With rec-
tangular fibers, however, the cross
section of the waveguide can be
made to match the rectangle of the
laser’s cross section, dramatically re-
ducing the size of the projection sys-
tem,

Bright and light. Using RCA lasers
and Sperry waveguides, workers at
Belvoir managed to increase the
radiant emittance from 0.25 watts
per square centimeter to 4.84
watts/cm® and average power from
80 to 100 milliwatts. What’s more, a
computer model indicates that, with
this technique, a working system
with a 200-diode array is possible
that will supply 1,200 watts peak
power, or 600 milliwatts average

Market booster. Rectangular waveguides used at the Army's Night Vision Lab in a new

power, with a lens system only 1.92
inches in diameter and weigh only
1.17 pounds.

National in LED business
with four versions

Convinced that light-emitting
diodes will replace incandescent
bulbs as indicators in instruments
and computers, National Semicon-
ductor Corp. has jumped into the
market with four LED products.
Floyd Kvamme, director of market-
ing, says “A large percentage of re-
pair calls on computers is to replace
front-panel lamps, and because
LEDS have a much longer life ex-
pectancy than bulbs, we feel that
the LED lamp business will be excel-
lent.”

The first products include two
point sources—one with a clear lens
and one with a red lens—and two
diffused emitters, one clear and one
red. Gallium arsenide phosphide is
used in all four. The package config-
uration is similar to Fairchild’s FLv
100, essentially a two-LED TO-106
transistor package with a ceramic
bead and a clear or red plastic top.

Package. Kvamme says that,
since National has had years of ex-
perience with the TO-106 package,
the company was able to get its
product to market in a much shorter
time than if it had developed a new
package from scratch.

As for the competition, Kvamme
maintains that the TO-106 package

method of coupling diode lasers could give push to the military laser market. In 200-element
illuminator, average radiant emittance is increased by a factor of 20.
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provides better contrast than the
cast plastic packages employed by
Monsanto and Litronix, and that
the National parts are as bright as, if
not brighter than, anything on the
market. Price is also on a par—in
single quantities, the lamps cost
$1.03 each; this drops to 59 cents in
quantities of 1,000.

As of now, LED displays are not in
the picture at National. As Kvamme
puts it, “We will concentrate on get-
ting our normal share of the lamp
business.” For National to get in-
volved with LED displays, Kvamme
says, “It will take the development
of a dollar-per-digit device.”

~Manufacturing

Laser vs diamond saw:
scribing jury still out

Despite the lure of the laser’s bright
lights, diamonds still are a semicon-
ductor wafer’s best friend—at least if
you ask people like Matt Pennings,
president of Tempress division of
Sola Basic industries Los Gatos,
Calif. Tempress is about ready to
ship to several semiconductor
makers the first production models
of its diamond wafer-dicing saw. At
$12,500 apiece, Pennings figures he
can convince even more semicon-
ductor houses that his saw is a more
economical way to improve scribe-
and-break yields than the more than
$50,000 it takes to install a laser
scriber.

However, the first big user of laser
scribers, Motorola Semiconductor
Products division in Phoenix, Ariz.,
is committed even more heavily to
the laser. Assuming that expected
capital equipment appropriations
come through, it could easily add
five systems within the next year to
the five already installed, according
to Stanley Kleban, Motorola’s
group operations manager for dis-
crete products.

Blade is key. The key element in
the Tempress saw is the 1-mil-wide
blade—a nickel disk impregnated
with diamond—that’s mounted on
an aluminum disk for greater
strength. The saw can cut through a
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wafer at the same speed that a dia-
mond scriber moves across the wa-
fer, while still preserving the ori-
entation of the dice—a prerequisite
for automated handling systems.
The blade leaves a kerf only 1.6 mils
wide, says Pennings, which is well
within the usual street left for con-
ventional diamond scribing. Pen-
nings adds that other types of saws—
wires and slurries—leave kerfs up to
4 mils wide.

The Tempress saw can also be
used as a scriber with the same kerf
loss. but its advantage over the dia-
mond scriber is that it cuts more
deeply and produces clean. square
corners on the separated dice. The
blades. however. do wear out—but
Pennings says they're good for
“many cuts:” a good ballpark figure
is 40 wafers per blade—and must be
replaced at about $12.50 each if
they're bought in large quantities.

Nevertheless. Motorola’s Kleban,
without intentionally punning. says
he sees ““a very bright future for la-
sers,” whose advantages over scrib-
ing as well as sawing make them the
“number one method of dicing.” He
points out that one laser scriber has
replaced four diamond scribers at
Motorola, and this has been done
while he’s still involved in smooth-
ing out the setup time for the laser.
Once the lasers are running full

steam. he says. the advantage will
be even greater.

Kleban acknowledges that a heat-
damage zone is inevitable with the
laser scriber, but he says that he’s
able to scribe easily within the
3-mil-wide streets normally set up
for diamond scribers, and he can
even use the laser on devices that
have junction areas as close as 1 mil
to the laser scribe edge.

Space electronics

NASA pares Grand Tours
to economy class

NASA, forced to scrub the proposed
unmanned Grand Tours to the
outer planets because only the plan-
etary scientists liked the program,
has come up with an economy plan.
The White House and Congress
thought that $700-$900 million was
too much to pay for more informa-
tion about Jupiter, Saturn. Uranus,
Neptune, and Pluto, and other sci-
entists feared the far-reaching pro-
gram would divert tight NAsA
money away from their own pro-
grams [ Electronics, Jan. 31, p. 79].
Now NASA is planning a budget
tour costing “no more than $360
million,”” which it hopes should

Clean cut. As the debate over whether lasers or diamond saws make better scribers contin-
ues, Tempress is about to ship its diamond wafer-dicing saw. Kerf is only 1.6 mils wide.




goes where
hands can’t

ties in less
than a second

adjusts
automatically

to hundle
diameter

NOW tie
faster than ever hefore

We've eliminated hands from the wire tying and
harnessing operation—the tool does it all. Now
the operator simply applies the tool to a wire
bundle, squeezes the trigger and a nylon
TY-RAP?® Tie feeds itself around the
bundle, tightens to a preset tension,

locks securely and the excess nylon

is neatly snipped off flush to the

tie’s head . . . ir: 8/10 of a second.

There is no tool adjustment need-

ed regardless of bundle diameter

from 1/32” to 5/8”. The tool is car-

tridge loaded with 50 standard ties

(MIL-S 23190A and MIL-M 20693A). Now
you can get the reliability of TY-RAP Ties
with production speed.

Write for complete information and see how this =)

TY-RAP tool will substantially reduce costs.
I:B | THOMAS & BETTS

The Thomas & Betts Co., Elizabeth, N. J. 07207.
(201) 354-4321. In Canada, Thomas & Betts Ltd., P.Q. ENGINEERED

Sold only through authorized T&B Distributors  Division of Thomas & Betts Carporation
Circle 39 on reader service cara




PERFORMANCE

CMOS

® [ow operating voltage —

down to one volt.

® Complex, high density circuits

—no channel stoppers, even at

15 volts.

® Low, matched and selectible

threshold voltages —as low as

0.5 volts on both N and P
*channels.

® Tight threshold voltage control

—within 0.2 volts.

Circle 40 onreader service card

® High-speed at low power—
low capacitance through zero
gate overlap—example,

10 MHz shift register at 200 uW
per bit.

® Single power supply —
operating voltage as low as

3 volts with ion implanted
resistors.

® High circuit density —
advanced photolithographic
technology.

Hughes Industrial Electronic Products

Low-voltage CMOS and high-speed PMOS.
Built by the people who introduced ion
implantation to MOS processing technology.

PLUS...

® Full silicon nitride passivation
plus overglass protection.

® TTL/DTL compatibility.

® Full MIL STD temperature
range.

® 100% screening to Mil

STD 8883.

If our custom capability appeals to your
high performance requirements, write us.
We're taking orders now.

Hughes Aircraft Company, Microelectronic
Products Division, 500 Superior Avenue,
Newport Beach, CA 92463

Telephone: (714) 548-0671

oJ
HUGHES AIRCRAFT COMPANY

MICROELECTRONIC
PRODUCTS DIVISION




Electronics review

please everyone. But, of course, at
bargain rates you don’t always get
the longest itinerary or the newest
type of equipment. Robert S. Krae-
mer, director of planetary programs,
explains that the new outer-planet
missions would use just two space-
craft to be launched in 1977 to Jupi-
ter and then Saturn. The craft
would use a lot of electronics equip-
ment designed for the Mariner and
Viking orbiter series, as well as for
the aborted Thermoelectric Outer
Planets Spacecraft (TOPS) programs
[Electronics, March 30, 1970, p. 108]
that were to form the Grand Tours.

Big contract. Even so, the project
would be a sweet plum to a contrac-
tor. The request for proposal for an
estimated $150 million is expected
to be issued mid-1973, Kraemer
says. The space agency hasn’t given
up exploring the outer planets, and
is thinking about other missions,
which because of their complexity
could cost more. “*Clearly, the com-
pany doing this project has a leg
up.” he says, because any follow-on
tours would probably be sole-source
contracts.

Passage of the 1977 Jupiter-
Saturn mission seems almost cer-
tain. NASA Administrator James C.
Fletcher is expected to give the pro-
gram his formal approval shortly,
and Congressional reaction is re-
ported favorable. The new program
will cost only $7 million for fiscal
1973 because NASA has $10 million
left over from the previous year,
Kraemer says, adding that NASA
also has promised Congress that

SATURN

| sysTem
— —

Round and round. Not-so-Grand Tour pro-
posed by NASA would have two craft
launched in 1977 to Jupiter and Saturn.
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peak funding in fiscal 1976 will be
less than $90 million,

Although NASA is finishing design
concepts, Kraemer points out that
the 100-pound scientific payload of
the Mariner 1973 Venus/Mercury
craft “looks pretty good™ as a basis.
“One shouldn’t be too surprised if
this mission is similar,”” he says. “If
industry wants to get started on
studies. it should look at that pay-
load and work from that.” The
Boeing Co., Scattle, is building the
craft under Jet Propulsion Labora-
tory. Pasadena, Calif.. project man-
agement.

Solid staté___

Fairchild aims 95100
ECL at mainframe houses

Fairchild Semiconductor, in a new
marketing thrust, has developed a
family of emitter-coupled logic—la-
beled 95100—designed for the main-
frame builder. This is a change in
philosophy. When Fairchild intro-
duced its 9500 ECL series last year,
its feeling was that the mainframe
houses would prefer to go to a cus-
tom product line; the result was that
the standard line was aimed at the
small-system builder.

Tom Longo. vice president and
general manager of the Digital
Products division, says that Fair-
child made ECL easy for the small-
system builder to use by making it
temperature-compensated. This
meant that the user didn’t have to
worry about keeping all the ICs at
the same operating temperature.
But to make a standard family for
the mainframe builder, Fairchild
decided that there was still a greater
problem—power supply variation.

The result is that the 95100 family
is both voltage-and temperature-
compensated. Longo says that what
changed the thinking of the large
computer houses was the 7400 tran-
sistor-transistor logic series, which
showed them the advantage of a
standard logic family. And Moto-
rola’s success with its MECL 10,000
series may also have had something
to do with it: the speed-power factor

Hughes is
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components
and equipment.
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