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Digitizing dynamic data.

Did you ever consider that
aperture time and sampling rale may
not, depending upon the application, be
directly related? That they may be
separate considerations to the designer
converting dynamic analog data into a
digital format? Well, they may not nec-
essarily go together, but there is no doubt
that they are the two most basic pieces of
information required in data conversion
system designs. L.et me explain.

Know your frequency.

First, it is extremely important that
the designer know the highest frequency
component of the
dynamic waveform
to be digitized, since
if you sample the
data at less than
twice the frequency
of the highest signal
component you build
into the digitized
data a non-recover- | | ’

Bosic Sine Wore sompled ot kess thon 21

Digitized Dato {

Boye Sine Wove sompled of more than 2f

able low-frequency h
LL] B

component; 1.e. you

\Vi" a]ias your data | " Digired Dato (1)

as shown. Thus, the ——

frequency spectrum of the data to be sam-
pled puts a lower limit on sampling rate.

Know your accuracy.
Next it 1s essential to know the
accuracy required of the total conver-
sion system, often specified in percent-
ages of full scale or 1n numbers of bits.
Tying accuracy with the idea of the
dynamics of the wave form itself, it
should be evident that you only have a
limited period of time tc convert the data.
If during this aperture time the signal
moves more than the allowable amount,
you're in trouble. Since the slope of a
sine wave 1s maximum when it passes
through zero, a sampling window at this
zero-crossing point produces the
greatest sampling error and the formula
shown below clearly indicates that the
error voltage as a percentage of full scale
i1s proportional to the product of the

frequency and aperture time ( At).
AV =2z1At
A

Percentage Error
Where AV = Aperture Time Error
A = Maximum Signal Amplitude
f = Maximum Signal Frequency
At = Aperture Time

So, given a certain percentage, the
higher the signal frequency, the smaller
the allowable time window to freeze
the data.

Know your application.

In many applications the conver-
sion time of general purpose ADC's
will produce insignificant aperture time
errors. However, in more demanding
applications that require high speed data
conversion, high signal frequencies force
window times to nanosecond levels,
where two distinctively different solu-

tions to conversion problems are possible.

You can use a very high-speed
Analog-to-Digital Converter to freeze
the data accurately just because of the
very short conversion time of such
devices. Unfortunately, they are damn
expensive! Alternately, you can use a
high-speed sample-hold amplifier with a
low aperture time, holding the data long
enough to permit a slower ADC to
perform the conversion.

For many applications this combi-
nation of high-speed sample-hold and
moderate-speed ADC represents the
best price performance trade-off.

Know your hardware.

The Philbrick Model 4853
sample-hold amplifier is designed for
very high-speed data conversion
systems with 12 bit accuracy.

—
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istone Writes.

With state-of-the-art performance fea-
tures, such as 10 nanoseconds maximum
aperture time and * | nanosecond aper-
ture time uncertainty, the 4853 is also
ideal for display DAC deglitch circuits,
fast peak and valley detectors, precision
one-shot pulse recorders, fast-response
automatic gain-ranging systems, etc.

If you don’t know; ask.

If there’s a question you have
about digitizing dynamic data. Or, if
you're faced with a particularly difficult
problem. Telephone, toll-free (800)
225-7883, in Mass. (617) 329-1600.
Or write us, Dedham, Mass. 02026. In
Europe, Tel. 73.99.88, Telex: 25881.
Or wnte, 1170 Brussels, Belgium.

“/)\ TELEDYNE
PHILBRICK

W alter Patstone |
Product Manager ‘ I
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When you’re

number one

youd better deliver.

The 18 GHz Autohet Counter. Right Now.
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AUTOMETY COumMTER
MoDEL 3scc

Autohet isn't just a fast-talking operation. We
can deliver. Take a look at the figures: Our
automated heterodyning unit allows the correct
frequency to be displayed (20 Hz to 18 GHz) in a
fraction of a second. What could have taken you
five minutes to determine, now appears in
milliseconds without requiring you to interpret the
gate time or the decimal point. And your resuit is
infinitely easier to read. Readout appears in 11
digits instead of the 6 or 8 you've been used to.

We deliver FM tolerance.

Because we chose to automate the heterodyne
method instead of the transfer oscillator approach,

correctly in the presence of large amounts

of frequency modulation, and take 10 MHz peak-to-
peak deviation at any modulation frequency, in the
worst case. And in the best case, it’s over 130 MHz
deviation.

Nobody else can approach our FM
performance and our two-week delivery, but that’s
what you’d expect from a company that’s been the
industry leader as long as we have.

We can save you more than time. We can save
you almost $2,000 compared to a manual counter
with heterodyne converters. And we’re cheaper
than automatic transfer oscillator counters.
Interested in a counter this fast, this reasonable?
Then give a quick collect call to Bob Mangold at
(408) 244-7975.

the Autohet counter can measure

=

A DANALAB COMPANY ®

3130 Alfred Street,
Santa Clara. Ca. 95050

Others measure by us.
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SCR rOowEn SuUPRLY
Electronic Measurements
has designed and built many

POWER »=eoeviinen
" SUPPLIES it

cations. Design re-

liability has been

field proven since 1968. We have a wealth of application

experience, and the flexibility to help solve your power
supply problems. Call us.

The table shows the 0.1%-regulation SCR models and

1% -regulation EM models, but Electronic Measurements has

a full line, bench-type and modular, with single and multiple
outputs, from 5V to 500V and from 2.5A to 650A. '

And there’s more: remote sensing and programming,
automatic E/| crossover, stability within 0.05%, full over-
load protection, rugged construction that’s easy to service,
and a five-year guarantee.

In Power Supplies, the best is Engineer Power, from
Electronic Measurements. For a short-form catalog, use the
Reader Service card, or contact Electronic Measurements.

Price

Price

Price

Rating

EM

SCR

6V-600A

$1,600

$2,000

Rating EM

SCR

Rating

EM

SCR

7.5V-300A

1,200

1,400

40V-125A $1,300

$1,600

160V-15A

$ 950

$1,100

10V-250A

1,200

1,400

40V-250A 1,975

2,500

160V-30A

1,300

1,600

10v-500A

1,600

2,000

50V-200A 1,975

2,500

160V-60A

1,975

2,500

20V-125A

1,050

1,200

20V-250A

Wik

1,500

80V-30A 950

1,110

250V-10A

950

1,100

20V-500A

2,050

2,650

80V-60A 1,200

1,500

250V-20A

1,300

1,600

30V-100A

1,050

1,200

100vV-100A 1,975

2,500

250V-40A

1,975

2,500

30V-200A

1,450

1,800

120V-20A 975

1,300

500V-5A

1,300

1,500

40V-60A

950

1,100

120v-40A 1,200

1,500

500V-10A

1,600

2,000

197" Rack, 20’" depth. Voltage and current adjustable over wide range.

See EEM Vol. 1, Pages 791, 792, 793 for additional product information.

ELECTRONIC MEASUREMENTS INC.

405 Essex Road, Neptune, N. J. 07753
Phone: (New Jersey) 201 - 922-9300 * (Toll-Free) 800 - 631-4298
Specialists in Power Conversion Equipment
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The International Magazine of Electronics Technology

Electronics review

COMPUTERS: Microcomputer uses SOS technology, 39
SOLID STATE: CAD IC trimmer is fast, precise, cheap, 40
GaAs MIS FET is made in Japan, 40

COMPONENTS: New tube is half solid-state, 41

TRADE: Sony weighs expanding in North America, 42

Hogan presses for semiconductor sales to Communists, 44
COMMUNICATIONS: Value-added networks start to move, 44
INSTRUMENTS: H-P sets sights on a universal tester, 46
NEWS BRIEFS: 48

CONSUMER ELECTRONICS: IC replaces a TV power transistor, 51
DISPLAYS: Multicolor display uses laser beams, 51

Electronics International
JAPAN: Sony uses gas discharge for flat-TV prototype, 62
WEST GERMANY: Transistor chips attain uhf levels, 62

THE NETHERLANDS: Charge-coupled device hits megahertz speeds, 63
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YOU AND YOUR CAREER: IEEE engineers a job report, 75
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COMMERCIAL ELECTRONICS: 'Tis the shoplifting season, 82
DISPLAYS: Electrochromics glow on horizon, 87

Technical Articles
INSTRUMENTS: C-MOS teams with liquid crystals in digital VOM, 99

PACKAGING: Analysis can take the heat off power semiconductors, 103

DESIGNER'S CASEBOOK: Boosting regulator output current, 112
All-digital phase shifter handles 5-to-1 bandwidth, 113

Voltage discriminator has 0.1-mV resolution, 114

SOLID STATE: Versatile Norton quad amplifier reduces costs, 116
CIRCUIT DESIGN: Simulating TTL NAND gates for CAD, 121
Microstrip matching networks can be designed fast in Basic, 127
ENGINEER's NOTEBOOK: Building your own digital voltmeter, 132
Increasing voltmeter input impedance to 1012 ohms, 133

Getting the most out of the digital multimeter, 134

New Products

IN THE SPOTLIGHT: Digital meters in wide variety hit market, 145
ECL, TTL get together on same board, 149

INSTRUMENTS: Spectrum analyzer has 100-decibel range, 151
COMPONENTS: Process protects chip capacitors, 159
SEMICONDUCTORS: Huge SCR handles 2,500 amperes, 164
DATA HANDLING: Circuit-analysis program eases design task, 172
PACKAGING & PRODUCTION: Boards handle all ECL circuits, 182
MATERIALS: 194

Departments
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Washington newsletter, 59
Washington commentary, 60
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New literature, 196

New books, 200
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The cover: A workaday digital VOM, 99

A digital volt-ohm-milliammeter, by using a
liquid-crystal display that runs off a 6-volt
power supply, achieves year-long battery
life. Built around a C-MOS logic chip and a
bipolar analog chip, the instrument also riv-
als analog VOMs in price and reliability.
Cover is by Art Director Fred Sklenar.

|EEE reports on the job situation, 75

An engineering-style analysis of the engi-
neer’s changing job status provides new
and concrete information on industry re-
quirements, the manpower picture, careers,
and personality factors.

How to keep power semiconductors cool, 103

The right choice of heat sink and mounting
technique for a power semiconductor re-
quires a systematic thermal analysis but
pays off in reduced failure rates. This is the
third in Electronics’ series on thermal de-
sign.

Computer easily modeis NAND gate’s function, 121
Computer models that treat digital ICs as
black boxes instead of complex collections
of components greatly simplify the com-
puter-aided analysis of a system. NAND
gates are covered first in this five-part series
entitled *'Digital-IC models for computer-
aided design.”

And in the next issue . . .
Electronics’ annual survey of the European
market . . . a computer model for flip-flops

Electron Devices meeting coverage

Reports on the International Electron
Devices Meeting can be found on
pages 40-41, 62-63, and 78-80.
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Publisher’s letter

technical editor’s dream—that’s

what executive editor Sam We-
ber calls the two big annual leading-
edge-of-technology meetings: the
current International Electron De-
vices Meeting and the International
Solid State Circuits Conference held
early in the year.

“When these two meetings are
on,” says Weber, “we can concen-
trate our energies, going to where
the innovators are gathered and
where the technological trends stand
out in bold relief. Besides, so many
of the steps in the advancement of
electronics show up at these meet-
ings. For example, for the past two
or three years the meetings have
been heavy with ccD and Mos de-
velopments that are now turning up
in products.”

We've prepared wide-ranging
coverage of the Electron Devices
meeting. In our Probing the News
department, we’ve gathered to-
gether a host of the major develop-
ments presented at the meeting (see
p. 78). You'll also find items from
the meeting in the Electronics Re-
view section, starting on page 39,
and in the Electronics International
section, starting on page 62.

As usual, we sent a team of re-
porters and editors to the meeting.
Their coverage will show up in fu-
ture issues as we bring you further
up-to-minute news stories, in-depth
trend analyses, and detailed techni-
cal articles.

hen Sony Corp’s president Akio

Morita (at right in photo above)
arrived in Washington last month to
deliver an invited lecture on indus-
trial creativity at the Smithsonian
Institution, the event provided bu-
reau manager Ray Connolly (left)

an opportunity for useful conversa-
tion with the industrialist (see p. 42).

As part of the on-going story of
Japan’s expansion in the world’s
electronics markets, and of Sony’s
success in particular, Morita put
heavy stress on the importance of
marketing—as did Sony co-founder
and chairman Masaru Ibuka before
the IEEE of Canada in Toronto
recently [Electronics, Nov. 22, p. 50].

In one of his lighter moments,
Morita told Connolly about how
Sony became the company’s name.
“The story,” says Connolly, “sounds
too funny to be true. First, the name
had to sound the same in most lan-
guages. Second, it had to be short
and easy to remember. Three ini-
tials were ruled out because there
were already too many used.

“*Going to four letters was the
next logical step,” according to Mo-
rita, who told of reading many dic-
tionaries before finding words like
‘sound’ and ‘sonic.” Then, he discov-
ered the song title ‘Sonny Boy.” That
led him to the name Sony because
‘we were the sonny boys of our in-
dustry.””
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4 filtersin1

Model 3202 offers two independent low-pass or high-pass channels or
single channel band-pass or band-reject from 20 Hz to 2 MHz.
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My Ml
T, RAVAVAVAVAVA
\ A W
wf‘ ",wju'“ “
(input) BAND-PASS (output) (input) BAND-REJECTION (output)
For only $795, Model 3202 provides the flexibility essentiat for ~ ZERO-dB INSERTION LOSS: Ali-silicon amplifiers provide
complex frequency or time domain measurements. unity gain passband response. 24 dB per octave slopes per
. 8 . . channel extend to at least 80 dB.
FUNCTIONS: Low-pass — direct coupled with low drift. 90-dB DYNAMIC RANGE: Low hum and noise (less than 100

High-pass — upper 3 dB at 10 MHz. Band-pass —continuously mi i o
4 P — icrovolts) eliminate costly preamplifiers.
variable. Band- rejection —variable broad band or sharp nuil. For fast action, call the Wavemakers at: (617) 491-3211

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

/L poHN-HITE

CORPORATION

SALES OFFICES: ALA., Huntsville (205) 534-9771; CAL., Santa Clara (408) 243-2891, Inglewood (213) 674-6850; COLO., Littleton (303) 795-0250; CONN., Glastonbury (203) 633-0777;

FLA,, Orlando (305) 894-4401; HAWAII, Honolulu (808) 941-1574; ILL., Des Plaines (312) 298-3600; IND., lndianagolls (317) 244-2456; MASS., Lexington (617) 861-8620; MICH., Detroit
(313) 526-8800; MINN., Minneagolls (612) 884-4336; MO., St. Louis (314) 423-1234; N.C., Burlington (919) 227-2581; N.)., Bordertown (609) 298-6700; N.M., Albuquerque (505)
255-2440; N.Y., E Sgracuse (315) 437-6666, Rochester (716) 328-2230, Wappingers Falls (914) 297-7777, Vestal (607) 785-9947, Elmont (516) 488-2100; OHIO, Cleveland (216)
261-5440, Dayton (513) 426-5551; PA., Pittsburgh (412) 371-9449; TEX., Houston (713) 468-3877, Dallas (214) 356-3704; VA., Spnngﬁeld (703) 321-8630; WASH., Seattle (206) 762-2310;
CANADA, Montreal, Quebec (514) 636-4411, Toronto, Ontario (416) 444-9111, Stittsville, Ontario (613) 836-4411, Vancouver, British Columbia (604) 688-2619.
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at less cost,

with Intronics’
Modular
Power Supplies.

Intronics’ SM2000/5 modular power supply
offers you more power for your money . . . up
to 10 watts of output power. Plus, a compact
size that makes this unit the natural choice to
power your IC logic circuitry.

All Intronics’ modular power supplies are
designed for easy use and trouble free
operation. Outstanding characteristics include:
preset voltages to = 0.5%, output short
circuit protection, low ripple, wide operating
temperature range with no derating, 50 to
440 Hz operation and 50 meg ohm
transformer isolation.

Exercise your buying power. Specify Intronics’
Model SM2000/5 modular power supply for
your IC logic circuit applications.

[ ] ®
intronies
! A
57 Chapel Street, Newton, Massachusetts 02158 U.S.A
617-332-7350, TWX 710-335-6835

Overseas call:
Brussets, Belgium 13-73-84  Munich, Germany 524181
Madstone, England 54224  The Hague. Holland 678380
Helsinki, Finland 11-123
Pans, France 9077844

Milan, ltaly 9043983
Zunch, Switzeriand 93-31-61
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Readers comment

Achieving statistical veracity

To the Editor: The dice in “Elec-
tronic dice ease tough decisions”
[Electronics, Aug. 16, p.118] will not
give statistically correct results. Iso-
lated, each die will show the num-
bers from 1 to 6 with correct prob-
ability. The combination, however,
should have 36 equally probable
outcomes, but the suggested circuit
gives only 12.

The second die should be clocked
from the carry output of the first
counter. To secure ‘“‘maximum ran-
domness,” the oscillator frequency
should also be as high as possible.
Besides, the circuit may be consider-
ably simplified by using a seven-
segment decoder/driver to drive
LEDs directly.

Counts Decoder Active Dice

input segments outcome
0 2 a,e,g,(b,d) 5
1 3 a,g,(b,c,d) 3
2 6 efg(cd) 6
3 7 a,(b,c) 1
4 10 e,g,(d) 4
5 11 g,(cd) 2
0 2 aeg(bd) 5
Per J. Johnson
Institute of Physics
Oslo, Norway
74924 7447A
A a
osc } ° .
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Profilemeter price pinpointed

To the Editor: Your “Zenith tests
acousto-optic ~ surface  profile-
meter” [Oct. 11, p.36] over-
estimated the price. We intend to
sell in the area of $12,000, including
the laser.
Albert Hollander
Zenith Radio Corp.

VaxVig"

transformers

Ultra-miniature, high
reliability transformers that
handle 100 milliwatts at 1KHz;
150 milliwatts at 7.5KHz;
+3db 400Hz-250KHz;

Pulse applications .05 to 100us;
Primary or secondary
impedances 5 ohm to 30K
ohm; Hermetically sealed in
metal case; MIL-T-27;
Inductors to 10 Henries;
Extreme resistance to thermal
shock; Terminals either T0-5
plug-in orinsulated.

Send for 36 page catalog

PICO
Electronics

50 South MacQuesten Pkwy.
Mt. Vernon, New York 10551
Telephone 914-699-5514

(All PICO Products are patented)
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When Frank Riccobono, DDC's Instruments Product
Manager, makes an offer to introduce you to our fine
family of synchro instruments, who can refuse?

After all, what company can more logically set the
pace in synchro instruments than DDC . . . the people
who have set the pace in synchro converters for years!

Representing Frank’s family of solid-state Synchro
and Resolver Test Instruments are units from the low
cost, 3 or 4 digit “panel meter” configuration SR-300
. . . to the fully militarized HMSR-102A, a *0.01°
angle indicator designed to meet the environmental
requirements of MIL-T-21200 . . . to the MSR-236, a
two-speed indicator in a portable, fully militarized
carrying case.

Programmable standards—as well as program-
mable computer interfaced angle indicators—are
also present and accounted for in the SR-400, SR-
102, and the custom-designed instruments immedi-
ately to Frank’s left.

The SR-202 combines all the best features of re-
mote and manual control in a single, half-rack, push-

Comeinand
meet
the family.

button-controlled indicator. And it's capable of inter-
facing with just about every commonly-used synchro
or resolver at various voltages and frequencies, with
accuracies to'+0.01°

That's quite a complete family of Synchro Test In-
strumentation already . . . and there are some new-
comers on the way! Why not give Frank the oppor-
tunity to introduce them to you personally. After all,
when Frank makes you such an inviting offer, do you
dare refuse?

Standard and Custom Synchro Instrumentation
for Avionic, Shipboard, ATE, and Laboratory

B E a A subsidiary of ILC Industries, Inc.

ILC DATA DEVICE CORPORATION
100 TEC STREET, HICKSVILLE, N. Y. 11801  PHONE : (516) 433-5330

APPLICATION CENTERS

Washington, D. C.
(703) 536-2212

Long Beach, Calit.

Bruxelies, Belgium
(213) 597-5744

Tel. 62.01.59
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Higher component density...

Lower insertion costs...with

X

MONOLYTHIC’
CERAMIC
CAPACITORS

MULTI-COM

TYPE 939C TYPE 934C TYPE 936C

{4 capacitor sections) (7 capacitor sections) (8 capacitor sections)

Compatible with ICs and other standard DIP devices. Especially
useful for noise bypassing and signal coupling in high-frequency
signal or data processing systems. Molded package provides
mechanical protection and reliability under severe environmental
conditions. Monolythic® construction . . . alternate layers of ce-
ramic dielectric material and metallic electrodes are fired into
an almost indestructible homogeneous block. Standard ratings,
18pF to 0.1 uF @ 100WVDC. Temperature range, —55C to 470C,

Sprague puts more passive component families into
dual in-line packages than any other manufacturer:

HYBRID CIRCUITS

TAPPED DELAY LINES

SPECIAL COMPONENT COMBINATIONS
THICK-FILM RESISTOR NETWORKS
THIN-FILM RESISTOR NETWORKS
ION-IMPLANTED RESISTOR NETWORKS

451-3116

TANTALUM CAPACITORS
CERAMIC CAPACITORS
TANTALUM-CERAMIC NETWORKS
RESISTOR-CAPACITOR NETWORKS
PULSE TRANSFORMERS

TOROIDAL INDUCTORS

For more information on Sprague DIP components,

write or call Ed Geissler, Manager, 5
Specialty Components Marketing,
Sprague Electric Co., 509 Marshall §t.,

North Adams, Mass. 01247. Tel. 413/664-4411.

THE MARK OF RELIABILITY

THE BROAD-UNE PRODUCER OF ELECTRONIC PARTS
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40 years ago

From the pages of Electronics, December, 1933

NBC’s new studios

The world’s largest and finest radio-
broadcasting studios are now in op-
eration at Radio City, New York.
Built by the National Broadcasting
Company at an outlay of five mil-
lion dollars, they incorporate many
novel features. . .

Thirty-five studios of various sizes
are provided, of which sixteen went
into operation in November; eleven
others are yet to be electrically
equipped, and eight more will be in-
stalled in the unfinished floors. The
mammoth three-story auditorium
studio measures 78 by 132 feet and
seats 1600 people. Another large
theater studio is equipped with op-
era chairs, stage, and a sound-insu-
lating glass curtain which slides in
from the wings, in sections. A
unique four-unit “clover-leaf”’ stu-
dio group provides four studios
served by a central operating room
glassed in on all sides. Suitable for
eventual television productions, this
studio group has immediate appli-
cation for carrying out the English
practice of setting up a broadcast
with the vocalist, orchestra, speak-
ers, etc., in different sound-proof
quarters, and combining them at
different levels to produce the de-
sired ensemble effect. Several of the
studios also have controllable acous-
tics in the form of motor-operated
panels and curtains, which can be
manipulated from the correspond-
ing studio control-rooms to produce
any degree of sound reflection in
any part of the room.

Provision for future television
broadcasting in the NBC studios is
seen in the use of special direct-cur-
rent circuits for all studio lighting,
although all the rest of the Radio
City group is served with the usual
60-cycle alternating current.

The electrical and audio equip-
ment for the new Radio City studios
is estimated to have cost about two
million dollars. For the sound-insu-
lated and acoustic treatment, air
conditioning, etc., another two mil-
lions were expended. Thus with a
million dollars for the eleven-story
steel structure the total investment
comes to about five millions.
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Will your nexe
firequeney counter have
all these leawres?

SENSITIVITY

. 3 - - . . - - ) kHZ
] fine i} | OVERLOAD —
. . ) Hz PUSHRESET §

® ‘ TO CLEAR
ms

a RESOLUTION-HERTZ — FREQUENCY BAND INPUT
‘ SOHz TkHz LEVEL
POWER| 1000 100 10 tkHz 10kHz | SOMHz |S12MHz|RESET 1

ettt e |

20H:-SOMHz ‘ TONE RANGE
svertmon €5 connan FREQUENCY COUNTER MODEL 625,

The ftirst frequency counters designed specifically for communications people . . .

Systron-Donner’s 512 MHz Model 6252 (above) and 180 MHz Model 6251. They're

the only counters offering all these features:

Relay input protection. RF overload disconnects input circuitry from signal.
Indicator light and reset button.

Metered input. Visually indicates high/low signal strength.

Tone measurement. Example: measure 1020.001 Hz automatically in 1 second.

Accuracy. High-stability TCXOs for field use or oven oscillators to 5 parts in 10'°,

Built-in battery. An exclusive option. Take your counter anywhere.

FCC. Meets or exceeds FCC requirements.

All of these features, plus more for $1,095 (Model 6252) or $895 (Model 6251).
For immediate details, call us collect on our Quick Reaction line: (415) 682-6471.
Or you may contact your Scientific Devices office or Systron-Donner at 10
Systron Drive, Concord CA 94518. Europe: Munich, W. Germany; Leamington
Spa, U.K.; Paris (Le Port Marly) France. Australia: Melbourne.

SYSTRON @ DONNER

Albuquerque, (505) 268-6729; Baltimore, (301) 788-6611; Boston, (617) 894-5637; Burlington, NC (919) 228-6279; Chicago, (312) 297-5240; Cleveland, (216) 261-2000; Denver, (303)
573-9466; Dayton, (513) 298-9904; Dallas, (214) 231-8106; Detroit, (313) 363-2282; Ft. Lauderdale, (305) 721-4260; Hamden CT (203) 248-9361; Huntsville, AL (205) 536-1969; Houston,
(713) 623-4250; Indianapolis, (317) 783-2111; Kansas City, KS (913) 631-3818; Los Angeles, (213) 641-4800; Minneapolis, (612) 544-1616; New York City area (201) 871-3916;
Norfolk. (804) 499-8133; Orlando, (305) 841-8180; Philadelphia, (215) 825-9515; Phoenix, (602) 834-1682; Rochester, NY (716) 334-2445; San Antonio, (512) 694-6251; San
Diego, (714) 249-6642; San Francisco area (415) 964-4230, Seattle, (206) 454-0900; St. Louis, (314) 842-2535; Syracuse, (315) 457-7420; Washington, DC area (703) 451-6500.
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CTC has theindustry’s
broadest RF power line.

Which leaves our competitors
in a powerless situation.

Seeing other companies go down the tubes taught
us one powerful lesson. It takes more than a song and
dance to sell you.

So, in four short years, CTC has come up with the
most complete line of high-powered RF transistors in the
industry. Over 500 devices. That are more rugged. With
higher gain and efficiency, lower thermals, and better i ' p—
input match across the band.

Nothing shakes up the establishment more than
seeing a four-year-old with so much power. And we keep
on developing. New metalization technology, sealing and
packaging techniques. Unique etching and testing
methods, too. It's no wonder we command the mobile-
communications market with a lion’s share of sockets in
land-mobile sets.

But no applause. Just orders please.

Communications Transistor Corporation
301 Industrial Way, San Carlos, California 94070
Phone (415) 591-8921 TWX 910-376-4893

CTC: The power in RF power.
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Apollo and the Arabs

Editorial

For the moment the energy crisis presents the
electronics industries with more problems than
opportunities. And that is no surprise, for crises
by their very nature focus everyone’s attention
on immediate problems, leaving little time for
long-range planning.

Manufacturers of most things electronic talk
today of keeping factories warm for the winter
and semiconductor furnaces at even temperatures.
Some are weighing the option of a four-day
work week as a means of conserving energy
while filling those order backlogs they have on
hand. If they have thought about it, few are
saying anything about what may happen to that
order backlog if, for example, a significant
slump in sales of Detroit’s 1974-model gas
guzzlers or a cutback in commercial and general
aviation aircraft deliveries results in
cancellation of subcontracts for seatbelt
semiconductors and avionics.

The immediate answer to the energy problem
supplied by President Nixon to the nation is
a patchwork of conservation measures that
have been hastily sewn together with very thin
thread. And Nixon’s many critics contend the
patch cannot cover the energy hole.

But what about Project Independence?
Advanced by President Nixon as the silver
lining behind the energy cloud that hangs over
the nation, he likens it to earlier American
efforts to land men on the moon under the
Apollo program and to develop nuclear weapons
during World War II's Manhattan Project. The
lessons of those two programs are in Nixon’s
view “‘the same lessons that are taught by the
whole of American history: whenever the
American people are faced with a clear goal and
they are challenged to meet it, we can do
extraordinary things.”

The leaders of the Arab world know the
lessons of Apollo well, of course. They know
that a nation that put men on the moon
probably could evolve alternatives to petroleum
for energy. “That is why they are cutting back

Electronics/December 6, 1973

on petroleum deliveries, not cutting them off,”
explains one Washington oil industry man.
“They want us to hurt enough to get them a
settlement” with Israel. “But they don’t want us
to become independent” of their resources.

Arab actions thus far have been well
calculated. They know that Project
Independence, as described by President Nixon,
is nothing more than new frosting on stale cake.
Certainly it is not a well-defined, funded, and
coordinated national goal, as was Apollo.

Manned space flight costs came to more than
826 billion in less than a decade. Project
Independence funding, on the other hand, is
virtually nonexistent. After you cut through the
White House flimflammery that lumps together
all existing Federal agency energy outlays and
calls them a national program, all that is left is
the Nixon proposal asking Congress for a five-
year, 810 billion package to create an energy
R&D agency. The legislation—long delayed in
its delivery to the Congress since its White
House announcement on June 29—has gone
nowhere to date. But should it pass, it can
hardly be called a program of the proportions
of the Apollo or Manhattan projects.

No one doubts that there are opportunities
possible for electronics technology in alleviating
the national energy shortage and making
America independent of foreign resources. But
technology—particularly electronics
technology—costs money. Someone must pay for
it. The Nixon Administration, for all of its
apparent concerns with energy, is not yet willing
to put the country’s money where its mouth is
when it comes to funding new energy research
and development. And just as many industry
managers know this, so it must be assumed that
the oil sheikhs know it too.

In future editorials, we’ll discuss some
concrete ideas we have on how electronics ought
to be tapped in helping solve this crucial
problem. Meanwhile, we’d welcome your ideas
and suggestions.
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SIX NEW INVERTER SCRs

RECIPIENT OF IR-100 AWARD
New involute interdigitated pellet
configuration allows more than double
the frequency-current capability of

comparable competitive types.
C609 Switches 1400A @ 5KH;
C509 Switches 1000A @ 5KHz

HIGH SPEED, LOW SWITCHING LOSSES
For power switching in 1-10KHz range.
C364 275A, up to 600V, 10 usec toff
C365 275A, up to 600V, 20 usec toff

COOL & COMPACT
15° C cooler operation than competitive
types at same case temperature;
1%"-28 stud mount package.
C149 63A, 100-600V, 10 and 20 usec t off
C148 55A, 600-1200V, 30 and 40 usec toff
Prices start at $11.00 for the C149 and
$21.00 for the C148 in 10 lot quantities.

NEW 750A FAST RECOVERY
RECTIFIERS

Companions to GE inverter SCR types
C398, C509, C609. Better ratings and
characterization than comparable
competitive types.

A596 750A, 1200V DC, up to 5KHz

SERIES 28F COMMUTATING
& SNUBBER CAPACITORS

Metal-encased paper, metalized
paper and poly-carbonate film
dielectric capacitors are available in a
variety of case styles and several lead
terminations. Ratings from 0.1 to 150 uf
and up o 2,000V DC.

For more information, contact your authorized GE Semiconductor Distributor,
GE Electronic Components Sales Office, or write to General Electric
Semiconductor, Electronics Park, 7-49, Syracuse, NY. 13201, USA. In Europe
contact GE Technical Services Co., Inc., Box 265, Amstelveen, The Netherlands.
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The new 420L
offers everything
but the pedestal
you'll want to
put it on.

The pedestal's optional, but
the broad frequency coverage of
100 kHz to 280 MHz and a power

output up to 20 watts are
standard in this state-of-the-art
RF power amplifier
Linear Class A circuitry will
faithfully reproduce input
modulations including AM, FM
§SB, TV and pulse with minimum
distortion. Completely solid-
state, the 420L will supply full
power output into any load
impedance (from an open 1o a
short circuit)

Driven by any signal generator
frequency synthesizer or sweeper
the 420L is a flexible and
versatile source of RF power for
general laboratory work, RFI/EMI
testing, signal distribution
RF transmission, laser
modulation and ultrasonics
The new 420L. Offering
everything but the pedestal
you'll want to put it on, at $2890

For further information or a
demonstration contact ENI, 3000
Winton Road South, Rochester,
New York 14623 (716) 473-6900

or TELEX 97-8283 3
Lo 2o e NSl L A

The world’s leader
in solid state
power amplifiers
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Ancker-Jdohnson:
a scientist at Commerce

Is it shortsighted for the U.S. to ex-
port its electronics manufacturing
techniques to potential competitors?
Or is it wiser to protect our tech-
nological expertise and limit exports
to the products of
that know-how?
The Commerce
Department’s as-
sistant secretary
for Science and
Technology,
Betsy Ancker-
Johnson, says
candidly, “I don’t
know, and I don’t
think anybody
else knows yet ei-
ther” [Electronics,
Oct. 25, p. 200].
The question is
one of the most
divisive within
the electronics in-
dustries {Electron-
ics, Oct. 11, p. 41].
The fact that the
diminutive 44-

At Commerce. Betsy Ancker-Johnson
promotes licensing Government patents.

have commercial potential.

Also, the Committee on Govern-
ment Patent Policy, which she
chairs, has drafted and had issued
through the General Services Ad-
ministration new regulations per-
mitting exclusive licensing of Feder-
ally-owned inventions for limited
periods in order to encourage their
commercial ex-
ploitation. “We
have in mind ini-
tiatives to vastly
increase the
amount of Gov-
ernment-discov-
ered technology
that gets patented
and transferred to
public use,” she
says.

In addition to
presiding over the
Patent Office and
NTIS, her job as
assistant secretary
gives her jurisdic-
tion over the de-
partment’s offices
of Telecommu-
nications, Envi-
ronmental Af-

year-old physicist,

mother of four and former Boeing
Co. executive, has no pat answer
therefore reflects more her back-
ground in science and engineering
than any unwillingness to align her-
self with conservative or liberal trade
policies.

Positives. Now in the eighth
month of her Federal assignment,
Ancker-Johnson is heavily involved
in developing ways to improve
America’s use of electronics to do-
mestic and world markets. For ex-
ample, the Patent Office recently
adopted her plan to speed up the
processing of patent applications re-
lating to energy.

She is also disturbed that the Fed-
eral Government is laying out about
$17 billion this year for R&D but re-
ceiving only about 5% of the 70,000
patents awarded annually. Con-
sequently, she has urged the Na-
tional Technical Information Ser-
vice to promote the licensing to
industry of Government-patented
technology that has been judged to

fairs, Product
Standards, as well as the huge Na-
tional Bureau of Standards. The
NBs alone accounts for $62 million,
or close to half of the fiscal 1974
budget request of $130 million for
her bailiwick.

To back her decisions in these
areas, Ancker-Johnson has an un-
usually useful set of qualifications: a
doctorate magna cum laude from
Tuebingen University in Germany,
followed by positions at the Univer-
sity of California in Berkeley, Syl-
vania Applied Physics Laboratory,
RCA, Boeing, Bell Laboratories, and
Washington University.

Malco’s Meyer
plans new products

It’s hard to keep a long-range view
in a time of critical shortages, but
that is the principal task of Harry H.
Meyer Jr., new vice president and
general manager of Malco Manu-
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New from
MOSTEK-a low
cost clock circuit
with 40r6 digit
display, 24 hour
alarm and more!

MOSTEK's new MK50250N
MOS Clock Circuit makes the
low-cost, multi-function
electronic alarm clock
practical today.

It's packed with features . . .
4-or 6-digit display plus
AM/PM indication, 24-hour
alarm function with ‘‘snooze”’
teature, power failure

indicator, intensity control and
display blanking.

The activity indicator allows
use of a more economical
4-digit display (hours and
minutes) and still verifies
circuit functioning with a single
pulsating LED. Operation is
from standard 50 Hz (24-hour
operation) or 60 Hz (12-hour
operation) input. The new
circuit is compatible with gas
discharge or LED displays with
minimal interface circuitry.
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The MK50250N is available
in an easy to use 28-pin
production package fully
stocked for immediate
delivery.

If you're making the move to
electronic alarm clocks,
contact MOSTEK. Whether
your requirement is for
evaluation circuits or volume
production quantities, you can
count on MOSTEK to perform
...ontime.

Call your local MOSTEK
representative or contact
MOSTEK, 1215 West Crosby
Road, Carrollton, Texas
75006, (214) 242-0444.

MOSTEK|
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To help Underwriters
Safety Device Co.

D

resist
heat,
breakage
and
distortion...

bases of Plenco 571

Underwriters Safety Device Co., Chicago, produces a wide variety of
fuse, power and quick-connect blocks for many demanding applications.
Suburban Plastics Co., Roselle, II1., injection molds the bases to Under-
writers’ tough specs. They use Plenco 571, a general purpose com-
pound. And here’s what Suburban had to say:

"’The configuration of these parts needs a fastrate of cure, combined with
extended barrel life. These combinations give the uniformity of produc-
tion required by Underwriters and Plenco 571 meets the demand.”

That’s Plenco at work where it counts. Plenco offers a broad spectrum
of thermoset plastics for designers, molders and manufacturers in
countless areas of industry.

PLENCO

THERMOSET PLASTICS

PLASTICS ENGINEERING COMPANY
Sheboygan, Wisconsin 53081
Through Plenco research . . . a wide range of
ready-made or custom-formulated phenolic,
melamine and alkyd thermoset molding

compounds, and industrial resins.
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facturing Co., the Chicago-based
maker of connectors and terminals.
By agile footwork, Malco has
avoided severe shortages. “A shaky,
even keel,” is how Meyer character-
izes Malco’s present position with its
suppliers, but he admits he’s wary of
next year.

Nonetheless, Meyer emphasizes
planned growth, including stepped-
up new product development and
increased acquisitions—a change
from Malco’s recent past and one he
hopes to encourage by his separa-
tion of Malco’s R&D arm from its
engineering organization. As a re-
sult, Malco is studying higher-den-
sity connectors, and connectors for
use in the automotive industry.
Meyer believes that this and other
new markets are going to be partic-
ularly important in the connector
business because of the different in-
terconnection technologies they in-
volve.

This month the firm will intro-
duce a simple transistor socket—the
first of a family of transistor and in-
tegrated-circuit interconnect de-
vices, and a new market for Malco.
“You can either acknowledge or ig-
nore the impact of the semicon-
ductor business,” Meyer says, “and
we've decided to do something
about it.”

Meyer got his first look at plan-
ning with a BS in business and engi-
neering administration from Mas-
sachusetts Institute of Technology in
1948. He joined the Maytag Co. as
an industrial engineer and moved to
Honeywell in 1951, where he most
recently was director of engineering
at Honeywell Microswitch, Rock-
ford, Ill.

Long-range view. Harry H. Meyer empha-
sizes new-product development at Maico.
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New battery-powered dmm
improves field service

Measure resistance, ac and dc voltage with a
new autoranging digital multimeter that fits the
palm of your hand

HP’s pocket-sized 970A digital multi-
meter is one of the most significant
user-oriented instruments of the seven-
ties. It operates on rechargeable bat-
teries; automatically ranges ac, dc,
volts and ohms through five ranges;
displays measurements on a 3% digit
LED readout; yet weighs just 7 ounces
(200 grams). This new probe is so
small, so convenient that you can carry
it on your belt or in your pocket—it’s
ideal for field service, as well as bench
and lab use.

With thin film and MOS IC techno-
logies, HP packed the electronic equi-
valent of 3000 transistors into this
handheld probe. You can measure:

e dc voltage from 100 mV full scale
(continued on page 3)
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A few ways to use HP

storage displays

In this simulated
radar exercise,

an HP storage display
helps train pilots.

R

Storage and variable persistence dis-
plays offer many advantages where in-
formation must be gathered over a rela-
tively long period of time, then proces-
sed and presented for display. The
bright stored information provides easy
viewing in high ambient light, and
highly burn-resistant CRTs ensure long
life with no special operating precau-
tions.

A unique medical application for HP
storage displays is in conjunction with
an ultrasonic diagnostic system that
provides a “’picture” of internal organs
or tissues in selected areas of the body.
Storage allows build-up of the display
by using as many scans as needed for
the desired image detail.

Another application is in a simulated
radar acquisition system which pro-
vides pilots with a realistic training
environment. By adjusting the variable
persistence in an HP 1331 storage dis-
play to match the scan rate, the pilot can
see relative position trends that are not
possible to view with long fixed-persis-
tence phosphors.

A new brochure describes other storage
scope and display applications. For
your copy, check E on the HP Reply
Card.

Now, run FORTRAN faster

with new HP software

Good news for 2100A and 2100S
computer users: HP’s new fast FORT-
RAN processor (FFP) dramatically
speeds execution of FORTRAN pro-
grams and subroutines. Typical appli-
cations demonstrate that FEP generally
causes programs to execute 10 times
faster.

FFP contains microcoded library
subroutines including double-precision
floating-point operations, single-to
double-precision conversions, as well
as address and control transfer routines.
And you can call the FFP subroutines
with ALGOL and assembly language,

as well as FORTRAN.

The processor is available in Read
Only Memory (ROM,) chips or in binary
tape with two Writeable Control Store
cards; and it can be either factory or
field installed.

To learn more about fast FORTRAN,
check R on the HP Reply Card.

FORTRAN Double Ul

e
Time (Sec) | ractor

Precision Program Time (Se<)

Conversion Process | ne 16 199
of Mathematical

Equation

Analysis of Variance 1800 210 857
Data Conversion 3780 425 689

New mass memories expant
calculator storage

With this new mass memory, you can store
or read a complete 250-line calculator program
in about 2 seconds.

For calculator users who need lots of
storage, there are two new mass memo-
ries for HP’s powerful 9830A program-
mable calculator. Now, you can have
large data storage for such varied ap-
plications as general ledgers, accounts
payable, personnel records, patient data,
laboratory tests, real estate listings,
structural design, and statistical analysis

The 9880A is a single disc memory
subsystem that stores 2.4 megabytes;
the dual-disc 9880B has capacity for
4.8 megabytes. Both have a photo-
electric mechanism for fast, accurate
read/write head positioning. It takes
just 50 ms (average) to access and
transfer a data item from the memory to
the calculator.

The subsystem is versatile, too. You
can connect up to 4 memory discs, in
any combination (A or B), to one HP
9830A calculator through a control-
ler—or connect up to 4 calculators to
one mass memory subsystem. How-
ever, only one calculator can access
the memory at a time.

For more on calculator memories,
check P on the HP Reply Card.
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New options expand RF
synthesizer capabilities

New modulation section for HP 8660 signal

e e
| -*

@ ©
L & W

generators permits FM with phase-locked center frequency.

With the new 86633A modulation
plug-in for HP 8660A/B synthesized
signal generators, the center frequency
is phase-locked while operating in the
FM mode. This brings highest stability
when you're making narrowband FM
measurements—for example, in mobile
radio receiver tests.

The 8660A/B signal generators pro-
vide fully-calibrated AM, FM and CW
signals with synthesizer accuracy and
spectral purity—from 10kHz to 1300
MHz. Some key performance charac-
teristics are: 3 X 10~%day frequency

stability, —80 dB spurious, <1.5 Hz
residual FM, and calibrated output
levels from +10 to — 146 dBm. Now,
the 8660 signal generators can be sup-
plied with an optional ASCIl interface
which means they can be controlled
from a 9820A calculator.

For more information, check O on the
HP Reply Card.

(continued from page 1)

to 500 V with worst case accuracy of
+0.9% at full scale.

e ac voltage from 100 uV to 500 V
rms, from 45 Hz to 1 kHz, with an ac-
curacy of =(2% of reading + 0.5% of
range).

e resistance from 1 Qto 11 M{], at an
accuracy of =(1.5% of reading +0.2%
of range).

Yet the 970A is fast and easy to use—
no confusing inputs or manual adjust-
ments need be selected. You set only
one function control, and there are just
two input terminals, instead of the
usual three to eight.

Select one of three probe tips, de-
pending on your application: one for
normal use; a longer tip for reaching
otherwise inaccessible circuit test

MEASUREMENTECOMPUTATION NEWS

points; and a concave tip to cup wire-
wrapped terminals and test pins. For
other applications, the tip socket will
accept a standard banana plug.

Simply touch the probe tip to the
test point, push a button, and the LED
readout displays the correct polarity
and reading. Should the display be up-
side down when you hold the probe, a
front panel switch electronically in-
verts the display. Thus, you won’t mis-
take 6's for 9's.

There’s more. For all the details, check
D on the HP Reply Card.

New bipolar power supply
doubles as an amplifier

HP’s new bipolar power supply/ampli-
fier is really three instruments in one
package:

e A fast 50W bipolar power supply
with continuous through-zero output.
e A fixed-gain power amplifier with
dc—40 kHz bandwidth.

e A dc—15 kHz power amplifier with
programmable gain.

As a power amplifier, the supply
teams up with many lab-type function
generators to produce signals at vol-
tage and current levels high enough to
test deflection yokes, zener diodes,
transistors, power relays, resolvers,
motors, and many other devices. Indi-
vidual units can supply outputs up to
40V p-p at 2A pk, 100V p-p at 1A pk,
or 200V p-p at 0.5A pk. Auto-series or
auto-parallel connections of multiple
units further extend the range of pos-
sible outputs. Input/output impedance
of 10 k€/0.5 mQ means minimum
loading of the signal source and plenty
of output drive.

When operated as a bipolar power
supply, output ratings are:

6825A/6830A: =20V at 0—2A

6826A/6831A: =50V at 0—1A

6827A/6832A: =100V at 0—O0.5A
The voltage output of all models can
be programmed remotely (0.1% accur-
acy).

For specifications, check K on the HP
Reply Card.

Choose between the laboratory versions with
meters and front panel controls (models
6825A-6827A) or the system versions with
blank panels (6830A-6832A).



Now, interface HP automatic measurement
systems with an IBM 360/370

A new software/hardware package
enables communication between an
HP Real-Time Executive (RTE) system
and an IBM 360/370 system. This gives
you three-level distributed systems
capability, with HP 9600 series mea-
surement systems (first level) operating
as satellites to an HP 9600C/E RTE sys-

INDEPENDENT MEASUREMENT SYSTEMS

AL
r Y

Procews Lab
Moniforing Automalion

ANV

Real-Time
Erecutive

(L]
System 30370

With RDTS. your measurement systems double

tem (second level), which in turn com-
municates with the IBM 360/370 batch
computer (third level).

The new HP 91780 Remote Data
Transmission Subsystem lets the satel-
lite systems and RTE system operate in-
dependently, yet communicate with
the 1BM batch computer when desired.
This gives each system access to the
batch computer for large-scale compu-
tations and for storing measurement
data in the I1BM data base. Essentially,
with RDTS the RTE system emulates an
IBM 2780 Data Transmission Terminal,
allowing it to operate as a remote job
entry terminal.

Some major application areas are:
Manufacturing
Military/aerospace

Colieges, universities

Health services

Full information is available; just check
Q on the HP Reply Card.

New business calculator

challenges a computer

Now, there’s an HP desktop business
calculator especially for accountants,
bankers, financial and tax analysts, in-
vestors, real estate agents, stock-
brokers, and bond dealers. Like the
popular pocket-sized HP-80, the HP-81
business calculator can perform 40
financial functions...plus interest per
period, depreciation schedules, dis-
counted rate of return for uneven cash
flow, coupon equivalent yield, amor-
tized loan schedules, bond and note
calculations.

For statistical analysis, use the HP-81
to calculate mean and standard devia-
tion, correlation coefficient, percent
and % difference. You can also com-
pute a two-variable trend line, and/or
multiply and divide by any constant.
Enter both x and y values of a data
point; the correlation coefficients are
calculated automatically when the trend
line is calculated.

Answers are printed on a tape so you
have a permanent record. Negative
numbers are printed in red. If you make
an operational error, such as dividing

by zero, the calculator immediately
prints an error message.

With the time and money you'll
save, the HP-81 pays for itself within
weeks.

For more information, check C on the
HP Reply Card.

The streamlined, compact HP-81
weighs just 13.5 Ibs (6.12 kg).

HP storage oscilloscopes
for a variety of uses

At the U.S. Air Force Academy, an HP 181A
storage scope is used in a research project on
how cracks develop in such critical structures
as aircraft wings.

HP storage oscilloscopes enable you
to capture nanosecond transients or
low rep-rate signals in bright, flicker-
free displays. Very high speed signals,
single-shot events, or low frequency
applications are easily resolved with
storage writing speeds of 0.5 cm/us.
to 400 cm/us. These stored displays are
bright up to 100 foot-lamberts and are
highly burn-resistant so that they re-
quire relatively little care. Improved
storage CRTs make it possible to cap-
ture and view high-speed phenomena
that previously you could document
only by difficult photographic tech-
niques. Multi-mode capability means
that our storage CRTs also satisfy gener-
al purpose applications.

For high-speed data, the 184A stor-
age scope with fast writing speed (up to
400 cm/us) captures infrequent events
and retains them long enough for visual
waveform analysis.

For low duty-cycle traces thatcan’tbe
seen on a conventional CRT or are
barely discernible under a viewing
hood, the storage scope with variable
persistence integrates low rep-rate
signals to a bright display without an-
noying flicker. Also, with variable per-
sistence you can retain a signal until a
second signal is captured, allowing you
to readily compare differences in time,
amplitude and shape.

For the complete storage scope story,
check F on the HP Reply Card.

MEASUREMENT S COMPUTATION NEWS



Two scientific calculators fit your
computation needs, your pocket

and your budget

Which HP scientific pocket calcula-
tor should you choose? That’s a difficult
decision. Both the HP-35 and HP-45
weigh just 9 ounces each, operate on
batteries, perform trigonometric and
logarithmic functions, are accurate up
to 10 significant digits, and feature LED
display and solid-state memories. Both
are designed for a variety of applica-
tions in science, engineering, survey-
ing, navigation, statistics, and mathe-
matics.

The HP-35 has an operational stack
of four registers, plus a data storage
register for constants. The stack holds
intermediate answers and, at the appro-
priate time, brings them back for further
use. With the HP-35, you can perform
addition, subtraction, multiplication,
division, exponentiation, square roots,
reciprocals, trigonometric and logarith-
mic functions in a fraction of a second...
in the palm of your hand.

MEASUREMENTECOMPUTATION NEWS

The HP-45 advanced scientific poc-
ket calculator has nine addressable
memory registers and, like the HP-35, a
four-register stack that holds inter-
mediate answers for future calcula-
tions. There are three trigonometric
operating modes—degrees, radians or
grads—and you can easily convert
from any mode to degrees/minutes/
seconds and vice versa. Other addi-
tional capabilities include polar/rec-
tangular coordinate conversions, per-
cent and % difference, metric/U.S.
unit conversions, n factorial (for permu-
tations and combinations), mean and
standard deviation. A special storage
register, “‘last x,”’ lets you correct an
error without having to start over in
the midst of a long calculation.

To
learn more, check A or B on the HP
Reply Card.

New battery-powered
strip-chartrecorder
goes anywhere

Now, there’s a lab quality, portable
strip-chart recorder that operates up
to 9 hours on internal rechargeable bat-
teries or on an external ac or dc power
from 48 to 440 kHz. Compact size (5-
inch or 12.7 cm writing width) and rug-
ged durability means the new 7155
recorder works well in trucks, field
stations, airplanes, or any remote
location.

Seven chart speeds range from 20
sec/in. to 60 minutes/in. Accuracy is
0.5% of full scale with overshoot
<0.05 in. (.13 cm). Disposable pens
and coated paper give you a sharp,
clean trace that dries instantly. The
writing system is so trouble-free you
can even run the recorder upside
down. It's ideal for recording at loca-
tions where ac line power is not avail-
able—for example, monitoring air and
water pollution in the wilderness. And
a see-through front cover protects the
recorder from dirt and moisture.

Metric scaling is available.

for more information, check L on the
HP Reply Card.

Take our new strip-chart recorder into the
wilderness—it weighs less than 30 Ibs (13.6 kg).




HP’s new digital thermometer:
a hot buy at a cool price

HP’s new 2802A universal digital
thermometer is a medium-priced unit
that contains several features usually
found only in expensive thermom-
eters—features like two measurement
ranges, linear analog output, high reso-
lution, 4%2 digital readout, and battery
operation.

One temperature range extends from
—200° to +600°C with 0.1°C resolu-
tion. Push a button to switch to the
—100° to +200°C range with 0.01°C
resolution. On both ranges, accuracy is
always =0.25% of reading +0.5°C.

Linear analog output means you can
connect the 2802A to any recorder for
temperature charts and graphs. Snap
in a 6-hour battery module, and the
thermometer becomes completely por-
table, ready for field use. An optional
BCD modaule for buffered output lets
you send your digital temperature read-
ings across the country. Various probes
and sensors with standard or armored
cable adapt the thermometer to a vari-

ety of needs. There are other optional
snap-oen modules that convert your
thermometer to make voltage, current,
and resistance measurements.

This new digital thermometer leaves
expensive units out in the cold. To
learn more, check G on the HP Reply
Card.

Cryogenic measurements are easy with the
new 2802A thermometer. Here, it measures the
temperature of a device being cooled with
liquid nitrogen.

New 75-ohm spectrum analyzer
for communications and CATV

Spectrum analysis of CATV system signals is
accurate and convenient with the HP 85588
spectrum analyzer.

For measurements in 75-ohm
systems, two versions of the low-cost
8558B spectrum analyzer are now
offered: one is calibrated in dBm for
75-ohm communications systems, and
the other is calibrated in dBmV espe-
cially for CATV and television broad-
casting. Major features of the 8558B
are precision performance and ease of
operation. Most measurements are
made using only three controls.

Both versions offer a 0.1 to 1500
MHZz frequency range and a 70 dB
spurious-free amplitude display range.
Resolution bandwidths are from 1 kHz
to 3 MHz, and frequency response is
<=1 dB. The analyzer has digital
LED readout to show either center or
“start-of-sweep’’ frequency.

For details, check M on the HP Reply
Card.

New low-cost RF signal
generator is portable

The HP 8654A VHF signal genera-
tor—solid-state, portable, and low
cost—provides calibrated output and
versatile AM and FM modulation from
10 to 520 MHz. Compact and small in
size, this precision instrument fits easily
into production, mobile, airborne, and
shipboard test locations.

The 8654A produces stable RF sig-
nals for testing receivers, amplifiers, an-
tennas, and filter networks. Calibrated
output range is +10 to —130 dBm. An
auxiliary RF output is also available at
the rear panel to use with a counter or
other external equipment. Stability is
0.002% per 5-minute operating period,
after two-hour warmup.

Portability, stability, and versatility
make this a high-value VHF signal
source for economy-minded users.

For specifications, check N on the HP
Reply Card.

(O et L T

Carry it with you—the versatile 8654A AM/FM
signal generator weighs just 16.5 Ibs (7.5 kg).
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HP offers “how to” newsletter

for service technicians

Bench Briefs, a bimonthly publi-
cation, is your private line to HP Cus-
tomer Service. It is offered to personnel
servicing HP instruments and to service
managers—and is particularly useful
to anyone doing repair, calibration,
incoming inspection, and system con-
figuration of HP electronic instruments.

This attractive 8-page bulletin con-
tains service tips, instrument modifica-
tions, new methods of testing, and new
tools that simplify service and trouble-
shooting. Bench Briefs are full of prac-
tical information, such as the effects of

IC tarnish or how to remove solder
flux. There are tutorial articles to up-
grade your technical knowledge in
areas such as digital techniques or
Boolean equations. Also included peri-
odically are listings and order forms for
Service Notes, as well as factory re-
commendations for updating or modi-
fying HP products.

For two sample issues and a subscrip-
tion qualification form, check T on the
HP Reply Card.

Bench Briefs: an HP service that improves
your service.

COMPONENT

New hermetic LED meets
military specs

A new hermetically-sealed gallium
arsenide phosphide LED lamp has been
formally approved for use in military
systems as a JAN/JANTX component.
The JAN 1N5765 and JANTX 1N5765
alleviate the need for users to generate
a special military specification and
apply for non-standard parts approval.

This hermetically-sealed solid-state
lamp offers a minimum luminous inten-
sity of 0.5 mcd at 20 mA and an opera-
ting temperature range of —65°C to
+100°C. The HP commercial part
number is 5082-4420.

For specifications and reliability data,
check I on the HP Reply Card.

LED lamp for high reliability applications

MEASUREMENTECOMPUTATION NEWS

New LED over-range digit
expands display family

4

The new plus/minus one digit LED for HP 5082-
7700 series LED displays.

A new plus/minus one digit is now
available for applications requiring
polarity designation or over-range
capability. The 5082-7732 LED display
is ideal for instrumentation such as
digital voltmeters and digital muiti-
meters. The unique feature of this dis-
play is the decimal point to the left of
the **1” which allows the designer to
show an additional range on the meter
without the cost of an extra digit.

Designed for use with HP’s 5082-
7700 series of 0.3 inch (0.8 cm) LED
displays, the 5082-7732 offers uni-
formly lit segments with wide viewing
angle. They are available from stock
or from any HP franchised distributor.

For details, check | on the HP Reply
Card.

Use new medium-power
microwave transistors

Our new 35850 series microwave
transistors deliver %2 watt power output
to 3 GHz with documented high re-
liability. They're ideal for applications
requiring linear, broadband power and
for Class C saturated power.

Available as chips or in rugged, her-
metic metal/ceramic packages, these
NPN silicon bipolar transistors fill both
common emitter and common base de-
sign needs. The common emitter ver-
sions provide linear power up to +26
dBm at 2 GHz for broadband ampli-
fiers. The common base versions fit
Class C saturated power amplifiers.

For specifications and reliability data,
check H on the HP Reply Card.
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HP's high-reliability linear microwave power
transistors come in two packages plus chip form



New logic analyzer book tells how to
troubleshoot digital circuits easily

The S000A logic analyzer
solves a broad spec-
trum of problems that
range from determining
the logic state of

a circuit node to locating a spike that
occurs 850,000 clock periods after a trigger.

When is that short reset pulse really
occurring? Or is it? What causes this
flip-flop to end in the wrong state at the
end of each machine cycle? Are these
two lines ever HIGH at the same time?
If these problems sound familiar, send
for "The Logic Analyzer—A Step to
Easier Digital Troubleshooting” and
learn how HP’s 5000A logic analyzer
can help you solve such digital prob-
lems.

This new application note (167-1)
describes the easy-to-use logic analy-
zer as a practical problem-solver. To
display the sequence of HIGHs and
LOWs occurring at several points in a
digital circuit, simply connect the cir-
cuit clock to the analyzer, then freely
probe through the circuit. The analy-
zer displays these HIGHs and LOWs as
bits"’ on two rows of LEDs. At a
glance, you can determine if a flip-

flop is toggling, if the output of a shift
register is following its input, or if a de-
cade counter is really dividing the
clock by ten. Even single-shot or very
slow data is captured and stored for
easy viewing.

The particular 32 bits displayed on
each channel are selected by a com-
bination of the versatile triggering con-
trols and the digital delay. The trigger
controls permit selection of any single
input or any combination of up to three
inputs for triggering. Digital delay lets
you display information anywhere from
64 clock periods before the trigger
event to 999,999 clock periods after
the trigger event.

AN 167-1 also explains how to do
more complex tasks such as investiga-
ting the output sequence generated by a
ROM-controlled state machine, deter-
mining the content of Teletype data
transmitted to a computer interface, or
displaying jitter-free data from a mov-
ing-head disc as it is transmitted to
the computer.

For your free copy, check S on the HP
Reply Card.

HEWLETT

Sales, service and support in 172 centers in 65 countries.

PACKARD

East—W 120 Century Road, Paramus, N.J. 07652,
Ph. (201) 265-5000.

South—P.O. Box 2834, Atlanta, Ga. 30328,
Ph. (404) 436-6181.

Midwest—5500 Howard Street, Skokie, Ill. 60076
Ph, {312} 677-0400.

West—3939 Lankershim Boulevard, North
Hollywood, Calif. 91604, Ph, (213) 877-1282,
Europe—Post Office Box 85, CH-1217 Meyrin 2,

Geneva, Switzerland, Ph. (022) 41 54 00.
Canada—275 Hymus Boulevard, Pointe Claire,
Quebec, Canada, Ph. (518) 561-6520.
Japan—Yokogawa-Hewlen-Packard, 1-59-1,
Yoyogi, Shibuya-ku, Tokyo, 151.



When spray or dip coatings fail...

Parye rks.

'y PHRLE N htas ¥y e Ve ' .
. 5 A " » . Foade -
» S 5 - 4 N a . L
Ry N ) . - & ’ F.
3 A a N o o= 5 R e > »
4 - ' A L S 4 »
. o -a »
P \"‘ - AL 1 } " \ - -
- — - .. = — C 3 ‘[.- = - »
. - : .~ - = & -
. ! . -

You are looking at magnified cross-sectional views of copper
conductors on a circuit board . . . and why parylene protection
brings the highest reliability to electronic circuitry.

The spray-applied urethane coating (top photo) bridges the channel
between conductors, and offers scant protection at the edges.
Urethane, silicone, epoxy . . . liquid coatings are uneven, and can
produce potential failure points.

Parylene forms a thin and even coating, whatever the configuration,
however complicated or delicate or densely populated. Without
bridging. Without pinholes, voids, bubbles. We call it a conformal
coating. From conformality comes reliability.

Parylene conformal coatings can be applied in precisely controlied
thicknesses from 0.002 to 3 mils. /n one step.

Parylene is applied at room temperature. No heat, no melting, no
cure. No coating shrinkage. In other words, no discomfort for deli-
cate components.

Parylene provides better barrier protection than urethanes, sili-
cones or epoxies. It is extremely resistant to chemical attack,

exceptionally low in trace metal contamination, and compatible
with all electronic solvents. Dielectrics are excellent .

Parylene has qualified under the stringent requirements of MIL-
|1-46058C; it does so with a 0.6 mil coating—parylene excels in the
micro-electronic virtue of thinness.

Parylene conformal coatings have shown excellent cost effective-
ness in many applications. On delicate, sophisticated and complex
circuitry, in hybrid circuits and components, they may be the most
cost effective answer for long term reliability.

Union Carbide invented the parylene system. The method is gas
phase deposition, which is the only route to the reliability of con-
formal protection. Various patents apply, commercial use of the
patented technology is licensed.

You can get complete information on parylene by writing for our
16-page brochure: Union Carbide Corp., 270 Park Ave., Dept.
RB36, New York, N.Y. 10017. Further investigation will no doubt
indicate a trial run, which we can perform at reasonable cost. If
you would like to discuss that or any other related matters, please
call Bill Loeb at (212) 551-6071 .

UNION
CARBIDE

PARYLENE
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Beckman Electronic Component Distributors

M & C Sales
904 Bob Wallace Ave.
Huntsville, Ala.
(205) 539-8476

Sheridan Sales Co.
Box 4457
Cleveland, Ohio
(216) 524-8120

Sheridan Sales Co.

EASTERN REGION Harvey R&D Eiectronics CENTRAL REGION
—_— 44 Hartwell Ave. —_——
Lexington. Mass.

(617) 861-9200 Magnuson Electronics

Arrow/Angus
P.O. Box 126 Kierulff Electronics, Inc. Ossmann Component Sales Corp. 2420 Oakton St.
Moorestown, N.J. 5 Industrial Dr. 395 Cleveland Dr. P.O. Box 130 Box 423
Butfalo, N.Y. Mount Prospect, lil Dayton, Ohio

Ruthertord, N.J.
(513) 277-8911

(609) 235-1900
(312) 956-0700

(215) 928-1800 {201) 935-2120 (716) 832-4271
Arrow Electronics, Inc. Lynch-Gentry Associates, Inc. Ossmann Component Sales Corp. Magnuson Electronics Sheridan Sales Co.
1932 Drew Street 411 Washington Ave. 1246 West 7th St. 33708 Grand River Ave.
Clearwater, Fla. Kingston, N.Y. St Paul, Minn. Farmington, Mich.
(813) 443-2697 (914) 338-5505 (612) 227-8495 (313) 477-3800
Lynch-Gentry Associates, Inc. Ossmann Component Sales Corp. : Sheridan Sales Co.
3470 Bowman Dr. 280 Metro Park N:vg;:l:&e:;:g:ngsr. P.0. Box 677
Winter Park, Fla. Rochester, N.Y. Dallas, Tex. Florissant, Mo.
Farmingdale, N.Y. (305) 671-7649 (716) 442-3290 (214) 3.50-6771 (314) 837-5200
(516) 694-6800 Marshall Industries Ossmann Component Sales Corp. . Sheridan Sales Co.
Arrow Electronics, Inc. G.S. Marshall Products Group 132 Pickard Building N°6'::g Ellleldrotrl:s Suite 5009
295 Treadwell St. 88 Needham St. Syracuse, N.Y, Houst ! c;o VE. 1717 Penn Ave.
Hamden, Conn, Newton Highlands, Mass. (315) 454-4477 7"1‘; ?93-2%?5 Wilkinsburg, Penn.
(203) 248-3801 (617) 965-5115 Ossmann Component Sales Corp. J (412) 244-1640
Arrow Electronics, Inc. M& C Sales 1911 Vestal Parkway East Norveit Electronics
No 15 A Street 500 Plasamour Drive, N.E. Vestal, N.Y. 3340 S. Memorial Dr
Burlington, Mass Atlanta, Ga. (607) 785-9949 Tulsa, Okla.
(617) 273-0100 (404) 875-2525 (918) 663-1247
Arrow Electronics, Inc. M&C Sales Sheridan Sales Co.
285 Midland Ave. 1106 Burke St. Box 37826
Saddie Brook, N.J. Winston-Salem, N.C. Cincinnati, Ohio
(201) 797-5800 (919) 723-1001 (513) 761-5432

5207 East Dr.

Baltimore, Md.

(202) 737-1700

(301) 247-5200
Arrow Electronics, Inc.

900 Route 110

WESTERN REGION

8888 S.W. Canyon Rd.
Portland, Ore.
(503) 292-3534

Almac/Stroum Electronics
5811 Sixth Ave. South
Seattle, Wash.

(206) 763-2300

Barnhill Five, Inc.

1410-D Wyoming N.E.
Albuquerque, N.M.
(505) 299-7658

Barnhill Five, Inc.

1170 S. Sheridan Blvd.
Denver. Colo.
(303) 934-5505
Barnhill Five, Inc.
7329 E. Stetson Dr.
Scottsdale, Ariz.
(602) 947-7841

Marshall Industries

G.S. Marshall Products Group
9674 Telstar Ave.
El Monte, Ca.
(213) 686-0141

Marshall Industries

G.S. Marshall Products Group
8057 Raytheon Rd.
San Diego, Ca.
(714) 278-6350

Marshall industries

Almac/Stroum Electronics G.S, Marshall Products Group

788 Palomar Ave.
Sunnyvale, Ca.
(408) 732-1100



For breadth

of line In microcircuits
or in information,
hit the right books.

Reliable, at-hand sources are some of the good things in
life. Like the encyclopedia, for compact information. And,
to more and more electronic designers, Beckman for our
broad line of high-quality hybrid microcircuits at
competitive prices.

Our distributors are a main reason. All around the country,
they're stockpiled with the full line of standard hybrids, as
well as with our industry-leading DIP resistor networks,
timmers, dials and pots. So they can offer delivery as
fast as any in the industry, and usually faster.

Typical Beckman standards include universal active fil-
ters, for example. And telephone tone frequency filters.
Precision ladder networks. Four-quadrant multiply-
ing DACs. Successive approximation ADCs. High-power,
high-slew FET input Op Amps. High-reliability MIL voltage
regulators. And dual -tracking voltage regulators.

Our custom hybrid service is also something to turn to.
Because we produce custom alterations or new products

in infinite variety. To time schedules few others can meet.
We either build to customer design and specs or supply
the design help when needed.

Typical custom units are modem and tone frequency fil-
ters. Entertainment system hybrid DACs and equalization
filters. Custom display substrates (calculators, watches).
Medical diagnostic timing and control functions. MIL-per-
formance log amps, regulators, DACs, ADCs. and many
others.

The point is, as a hybrid source, the Beckman line and
distributor system are front-runners. For high quality and
fast delivery. For competitive price and thorough service
—including even a toll-free telephone express system to
get literature to customers in just days. (Call toll-free 800-
437-4677)

It's no wonder thousands of designers think of the
Beckman catalog as a “most-valued reference work.

Beckmant

HELIPOT DIVISION
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HYBRID
SYSTEMS
HL@: CORP.

AJD CONVERTER

New, 12-Bit
A/D Converter

operates off a
single +15V battery!

Less than 20 milliwatts
Ultra-small — 2” x 2” x 0.4”

= V4 the size of conventional 12-bit
ADC'’s
Super high input impedance >>10MQ
Conversion time — 100 mSec
$199 — Model ADC575-12

(does not include battery)

... the best new data conversion module
of the year.

HYBRID SYSTEMS CORPORATION

I B7 Second Avenue, Northwest Industrial Park, Burlington, Mass. 01803
Telephone: 617-272-1522 TWX: 710-332-7584
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Meetings

Joint Conference on Sensing of En-
vironmental Pollutants: ISA, IEEE et
al., Sheraton Park, Washington,
D.C,, Dec. 10-12.

Winter Consumer Electronics Show:
ElA Consumer Electronics Group,
Conrad Hilton Hotel, Chicago, Ill,
Jan. 10-13, 1974.

Reliability and Maintainability Sym-
posium: IEEE, Biltmore, Los An-
geles, Calif., Jan. 29-31.

International Solid State Circuits
Conference: IEEE, University of
Pennsylvania, Marriott Hotel, Phila-
delphia, Feb. 13-15.

Computer Conference (Compcon):
IEEE, Jack Tarr Hotel, San Fran-
cisco, Feb. 26-28.

Aerospace and Electronics Systems
Winter Convention (Wincon): IEEE,
Marriott Hotel, Los Angeles, March
12-14.

Zurich Digital Communications In-
ternational Seminar: IEEE, Swiss
Federal Institute of Technology,
Zurich, Switzerland, March 12-15.

International Convention (Intercon):
IEEE, Coliseum and Statler Hilton
Hotel, New York, N.Y. March
25-29.

Carnahan Conference on Electronic
Crime Countermeasures: IEEE, Univ.
of Kentucky, Lexington, April.

International Reliability Physics
Symposium: IEEE, MGM Grand Ho-
tel, Las Vegas, Nev., April 2-4.

International Optical Computing
Conference. IEEE Computer Society,
Zurich, Switzerland, April 9-11.

Optical and Acoustical Micro-Elec-
tronics: IEEE, Commodore Hotel,
New York, N.Y., April 16-18.

International Circuits and Systems
Symposium: 1EEE, Sir Francis Drake
Hotel, San Francisco, April 21-24.

Communications Satellite Systems

Conference: IEEE, International Ho-
tel, Los Angeles, Calif., April 22-24.

Electronics/December 6, 1973
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LET ERIE DESIGN and BUILD YOUR HIGH VOLTAGE
POWER SUPPLIES and VOLTAGE MULTIPLIERS

When you talk about designing and packaging miniature, low current High Voltage Power Supplies and
Voltage Multipliers, the name ERIE should come to mind first. Why? No other manufacturer of these
sophisticated devices has its own capacitor and rectifier technology in-house. Only ERIE does it all. Our many
years experience in producing State of the Art high voltage capacitors and high voltage silicon rectifiers —
plus an unsurpassed technology in circuit designing, packaging and encapsulation,

makes ERIE an ideal source for your high voltage component needs. From very

low input voltages, ERIE can produce output voltages up to 50,000 volts. Write for our 32-page catalog

Application for these compact, high reliability devices includes night-vision image Hlgh\Veltage Componentsand
intensification systems. Apollo TV cameras. CRT displays. Avionics systems Devices .. or for techmical
exposed to rugged environments. Industrial, commercial and military equipments assistance, call

... arralmost infinite variety of applications. So bring ERIE in early. Let us 613/392-2581

design and build your High Voltage Power Supplies and Voltage Multipliers. We're
equipped to handle large or small volume orders . . . in-house.

ERIE TECHNOLOGICAL PRODUCTS, INC.
Erie, Pennsylvania 16512
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Who has the broadest
line of Potentiometers?

It stands to reason that we wouldn’t ask the headline question
unless we were certain of the answer.

And we are. Unquestionably, the answer is BOTURINS

Compare catalogs if you like. You’ll find over 12,000
model/terminal/resistance combinations offered in our
TRIMMER POTENTIOMETER section. Single-turn and
multi-turn . . . round, square and rectangular — BOURNS has
them all, in wirewound or cermet models.

No need to look elsewhere for a complete line of PRECISION
POTENTIOMETERS . Check the precision section of the
Bourns catalog. Over 20 different standard bushing mount
models are displayed, including the unique KNOBPOT®
integral dial/potentiometer family. If you have servo-mount
requirements, or need “something special”. . . our fully staffed
custom design and manufacturing organization is at your
service. Promptly.

More? You bet.

Bourns popular “SPACE SAVER?” line of cermet CONTROLS
are finding wide acceptance in cost-conscious consumer and
industrial applications. You can expect to see exciting
developments in this line.

Our cermet and composition open frame VARIABLE
RESISTORS are super for budget PC board applications.
They’re priced as low as 10¢ in production quantities.

They’re from Bourns, so you can count on cost-effective quality
and service . . . even at such low prices.

'lﬁ./’\ . - - 7
’? Qu s N

When you think of variable resistive components . . .

look no farther than your Bourns Master Catalog. It’s your EO[INZ-RNS

supermarket of quality, cost-effective resistive components.

TRIMPOT PRODUCTS DIVISION « 1200 COLUMBIA AVE., RIVERSIDE, CALIF. 92507
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Serious

Our chrome-cobalt technology, for ex-
ample, has been proven in dozens of
applications ranging from D/A and A/D
conversion, voltage division in digital
multimeters and telemetry equipment, to
communications paging devices.

In seventeen years of film resistor produc-
tion, we've solved many problems that
others are yet to encounter. This hard
earned experience allows us to respond
quickly to your custom needs. We regular-
ly duplicate prototype performance in
virtually any quantity. You get excellent
delivery along with greater assurance of
part-to-part quality.

Profit from the practiced teamwork of our

rious »outcost
pout qual

application, quality control and production
engineers. Write for Publication 5801
Allen-Bradley Electronics Division, 1201
South Second St., Milwaukee, WI 53204.
Export: Bloomfield, New Jersey 07003.
Canada: Allen-Bradley Canada Limited,
Cambridge, Ontario. United Kingdom:
Jarrow, County Durham NE32 3EN

Performance specifications

TCR: 10 to 25 ppm/°C

Absolute tolerance: as low as .01%

Interconnections: metal film (no soidered
or welded joints)

Stability: 50 ppm/year

Packaging: chip, conformal coated,
encapsulated

() ALLEN-BRADLEY

Milw Wis SIr )4
EC65
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Field-effect crystal
promises lower
threshold, drive needs

Data system
eliminates need
to change software

10-bit DAC
needs but 30 mW

Fairchild to offer
first Isoplanar
MOS RAM
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A new field-effect liquid-crystal display, now being tested by a Califor-
nia company, promises to operate at very low threshold and drive volt-
ages. The company, Antex Inc. of Mountain View, Calif., says that its
material has a threshold of 2.85 volts peak to peak, and can be driven at
about 3 v. This compares with a 10-v threshold and drive voltage of 15
to 20 v for dynamic-scattering liquid-crystal displays; conventional
field-effect displays must be driven at 5 to 6 v. Thus, the new material
has the advantage of single-battery operation.

Equally important, it has a relatively high switching speed— nowhere
near as fast as light-emitting diodes, but fast enough to multiplex eight
to 10 digits. And Antex’s founder and chief executive, Ken T. Chow,
says the speed permits strobing of the digits and use of a seven-line
drive for all the segments.

Without requiring any time-consuming or expensive change in host-
computer software, a data-communications system developed by Com-
puter Transmission Corp., El Segundo, Calif., connects a high-speed
line printer in one city and a data-processing computer in another city.
This link is transparent in that the computer acts as if the printer were
in the same room.

The MultiTran 4000 has been installed by Time Inc. to connect its
data-processing centers in Chicago and New York City. At Time, says
Jon Woolley, the company’s New York data-processing manager, the
M-4000 operates at 7,200 bits per second in a full-duplex mode over a
conditioned private line. Including some peripherals, system cost was
about $100,000, says Woolley.

Several advances in monolithic digital-to-analog converter design are
claimed for a new 10-bit C-MOS multiplication DAC by Analog Devices.
The firm says this is the first microelectronic DAC—either monolithic or
hybrid—to operate monotonically over the full military temperature
range, the first truly low-power DAC, and the first C-MOS DAC.

The normal range of monotonicity—about 10°C—no longer applies,
since the C-MOS chip’s low power dissipation (30 milliwatts maximum)
and stability of the silicon-chromium R-2R resistor network cuts self-
heating and temperature drift of linearity and gain. One operational
amplifier is added to the device for two-quadrant multiplication and two
for four-quadrant multiplication (unipolar and bipolar binary oper-
ation). The C-MOS chip measures only 74 by 96 mils—small enough the
company says, to price the DAC competitively with hybrid converters
assembled from bipolar devices.

The first MOS random-access memory to be fabricated with Isoplanar
dielectric isolation is under development at Fairchild Semiconductor.
C. Lester Hogan, president of the parent Fairchild Camera & Instru-
ment Corp., says the RAM will be plug-compatible with Intel Corp.’s
1103, but will operate at higher speeds. Fairchild is aiming the new
RAM at the 1103 market, Hogan says, because more than half the RAMs
now sold are 1103s, a design that “will live for a long time.” The RAM is
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Data communications
viacable TV
to be tested

Black box turns
TV into automatic
intrusion detector

Hughes, Rockwell
add production lines

Addenda

Electronics newsletter

scheduled for introduction in the first quarter of 1974.
Previous Isoplanar products have been bipolar [Electronics, March |,
p- 26], except for a 1,024-bit shift register that came out this fall.

Experiments will begin next year on a method of transmitting business
data over urban cable-television lines in the uhf spectrum. Developed
by Joseph Garodnick, a staff consultant for Goldmark Communica-
tions, Stamford, Conn., the cable system operates at 2,400 to 1 million
bits per second and can handle all data information equipment ordinar-
ily used on telephone lines.

A black box that attaches to a closed-circuit-TV camera and detects
changes in the video image is going on the market as a sccurity and in-
dustrial sensor. It will trigger an alarm if an intruder moves past the
camera, turns on a light, or causes any other marked change in the video
image. It can also be used to convert a camera to a conveyor-line count-
ing and control sensor, says Robert Simmons, general manager of in-
formation Processing Systems of Belmont, Calif.

Circuits in the box sample the video images, integrating energy lev-
els in the video signal and detecting changes in the energy content of
the samples. The detector’s output then triggers an alarm or alerts a
guard to watch a TV monitor. Many cameras may be coupled to a single
monitor through bridge switches, Simmons says, making it unnecessary
for a guard to stare continuously at rows of monitors.

Two major Southern California aerospace firms aggressively pursuing
commercial microelectronics markets are setting up lines to produce
advanced semiconductor parts such as charge-coupled devices. Rock-
well Microelectronics in Anaheim is putting together a 15,000-square-
foot line, to go onstream next year, for CCDs, silicon-on-sapphire MOS,
and nonvolatile MNOS memories. In fact, Rockwell will introduce in
January a 1,024-bit nonvolatile MNOS RAM compatible with its conven-
tional 1,024-bit MOS RAM.

Meanwhile, the Industrial Products division of Hughes Aircraft is
setting up a line in Oceanside to make CCD imaging devices. The new
facility will be headed by Hans Dill, former head of Hughes’ micro-
electronics research activity.

A semiconductor house and a Tv set maker have collaborated on a de-
sign that may go a long way toward making remote electronic TV tun-
ing a reality while satisfying FCC rules that uhf tuning be as easy as vhf.
What the two, Fairchild and Admiral, have done is compromise by us-
ing TTL MSI circuits instead of LSL. .. Speculation is growing that the
Justice Department is readying an antitrust suit against AT&T alleging,
among other things, monopolization of, and unfair restraint of trade in,
devices designed to protect the phone network against damage from
customer-provided equipment. The Justice Department declines com-
ment.
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C-LINE
POWER DARLINGTONS

’how and where touse them

.

iEWapplication notes

contain more than15
Power Darlington circuits

hing you've always wanted to know
to design for higher speed, lower

bh gain in less space. Major applications
g circuits, power supplies and linear
plications are illustrated below.

REGULATOR

Unitrode Power DarlingtornSiire optimized for switching-regulator service

with very fast switching, very low Ve san and high current gain. In this circuit,

the full load efficiency can be better than 95%.
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PUSH-PULL INVERTER

The high current gain of the Unitrode Darlington allows it to be driven
directly from a logic-level muitivibrator. The low VCE saty not only raises
efficiency, but indirectly reduces the magnetizing inductance requirement
of the transformer. At 10KHz and full load, the circuit attains an inversion
efficiency of approximately 90%.
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DRIVE CIRCUIT INVERTER

0

HIGH SPEED SWITCH FOR INDUCTIVE LOADS

Used with loads such as solenoids, phase shifters and small DC motors,
this circuit is not only a switch, but (in the ON state)a constant current
source which can drive an inductive load to its steady-state current in less
than the time constant of the load itself.

MOTOR CONTROLLER

Unitrode Power Darlingtons are most suited for applications where high-
speed jogging, fast dynamic braking or high slew rates are required,
and conventional power transistors will not satisfy the highest
speed requirements.

m R b

9>

E,/j o

In all applications presented, the circuits have been proven with
Unitrode’s U2T Series Power Darlingtons in both NPN and PNP
types—from 2 to 20 amps, 60 to 150 volts in TO-33, 3 pin TO-66
and 3 pin TO-3 packages. 100 quantity prices for the series range
from $1.25 for 5A, 60V devices to $5.40 for 20A, 150V types.
Unitrode Corporation, Dept.22Y, 580 Pleasant Street, Watertown,
Mass. 02172 Tel. (617) 926-0404

Use the Reader Service Card for your free copy of the new Power
Darlington Application Booklet.

= U N I'TRO D E quality takes the worry out of paying less.

Unitrode Franchised Oistributors: ARIZ., Phoenix, KIERULFF (602) 273-7331; CAL, Los Angeles, KIERULFF (213) 685-5511, Palo Alto, KIERULFF {415) 968-6292, San Oiego, KIERULFF
(714) 278-2112; CANADA, Toronto, SCHWEBER (416) 925-2471; COLO., Denver, KIERULFF (303) 343-7090; FLA., Hollywood, SCHWEBER (305) 927-0511; GA., Atlanta, SCHWEBER (404)
449-9170; ILL, Elk Grove, SCHWEBER (312) 593-2740; MO., Rockville, SCHWEBER (301) 881-2970, Baltimore, TECHNICO (301) 828-6416; MASS., Waltham, SCHWEBER (617) 890-8484;
MICH., Troy, SCHWEBER (313) 583-9242; NJ., Somerset, SCHWEBER (201) 469-6008; N.M., Albuquerque, KIERULFF (505) 272-1055; N.., Rochester, SCHWEBER (716) 3284180, West-
bury, SCHWEBER (516) 334-7474; N.C., Raleigh, SCHWEBER (919) 832-8881; OHIO, Beachwood, SCHWEBER (216) 464-2790; TEX., Garland, KIERULFF (214) 271-2471, Daiias,
HAMILTON-AVNET (214) 638-2850, Houston, HAMILTON-AVNET (713) 526-4661, Houston, LENERT (713) 225-1465; UTAH, Salt Lake City, ALTA ELECTRONICS (801) 486-7227; WASH.,

Seattle, KIERULFF (206) 763-1550.
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Use Raytheon CR1s and
be choosey.

Because Raytheon offers one [J Choice of size —from 1"” [J Choice of CRT or packaged
of the most complete lines in the  to 23" . . . shapes —round, rec- subassembly (ready for monitor
business. Whether your require-  tangular, square. installation).

ment is Military. Commercial. [J Choice of deflection — mag- [J Choice of choice — stock

Airborne, Medical, or any other
sophisticated application. there is
probably a Raytheon CRT to

netic or electrostatic tubes. Plus  units (with immediate delivery of
a full range of anode caps, shields sample quantities) or fast turn-

: ' ' and sockets for the electrostatic around special engineering serv-
((i:(;lyoll(lrgl()b. g"" what we mean. e ices for custom requirements.
ekt ese' Ma)or reasons [J Choice of phosphors —covers  Look into the line that gives

why using Raytheon lets you be . . . ]

choosey. fu range of brlghtness and you choice all the way. Raytheon.
persistence requirements. Plus For complete details on the full
penetration color tubes. range of Raytheon and Telefunken
[J Choice of high resolution CRTs, contact Raytheon Com-
flying spot scanner tubes. pany. Industrial Components

Operation, 465 Centre St., Quincy,
Mass. 02169. (617) 479-5300.

-
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Significant developments in technology and business

SOS technology
boosts performance
In microcomputer

General Automation uses
160-mil-square SOS chip
as the microprocessor
forits LSI-12/16

While semiconductor makers are
producing 8- and 16-bit n-channel
microprocessors [Electronics, Sept.
27, p. 33], a minicomputer company,
General Automation Inc., has leap-
frogged them and that technology
with the first known n-channel sili-
con-on-sapphire microcomputer.

General Automation officials be-
lieve they have jumped ahead one
product evolution by offering TTL
performance at MOS prices, rather
than slightly reducing the cost of a
TTL-type minicomputer or drastic-
ally reducing the cost of a lower-
performance MOS machine, the two
courses that have characterized
minicomputer evolution.

With an eye to replacing low-end
minicomputers and opening up new
control applications, General Auto-
mation designed—using rules sup-
plied by Rockwell International
Corp.’s Microelectronics Device di-
vision—an SOS computer. Rockwell
is General Automation’s prime
source for the chip. Both companies
are in Anaheim, Calif.

The 2,000-gate-equivalent sos
processor, heart of the new LSI-
12/16 computer, is one of the most
complex sos parts made for produc-
tion. It is on a 160-mil-square chip
and is contained in a 28-pin pack-
age. The LSI-12/16—including
2,048 bytes of random-access
memory—is on a board smaller than
a standard sheet of typing paper. A
small piggyback board provides up
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to two times more random-access
memory or 8,192 bytes of read-only
memory. An additional small board
holds up to 32,000 bytes of memory.
A battery is used for memory pro-
tection.

The LSI-12/16 is priced at about
$1,000, which includes 4,096 bytes
of memory. The microcomputer is
self-contained, except for its power
supply, and includes a simplified
control console and light-emitting-
diode indicators for troubleshooting.
Aside from the sos processor and
memory, the board includes system
alarms, plus fail-safe and interface
circuits. Deliveries are expected to
start early in 1974.

The LSI-12/16’s closest competi-
tor is Computer Automation’s
Naked Mini LSI [Electronics, April
12, p. 36], although General Auto-
mation claims its machine is two to
three times faster. The Naked Mini

LSI fits on a board measuring about
15 by 16 in., including a 4,096-word
MOs memory and is also priced at
about $1,000 in OEM quantities.

According to Lawrence Goshorn,
president of General Automation,
the LSI-12/16 is equivalent to a
standard 2-microsecond. 8-bit mini-
computer in performance. It is
slightly faster than the SPC-12 it re-
places. Goshorn feels that the board
microcomputer—he saves the word
microprocessor for individual
chips—is a new business, fitting be-
tween LSl and present mini-
computers and offering the same re-
lation to the semiconductor
component business that present
minicomputer systems have to basic
minicomputer boxes.

Goshorn expects the soS com-
puter to be in full production by
next summer and suggests that-
General Automation has other sos

All in one. The SOS processor chip used in the LSI-12/16 contains all the functions pre-
viously housed on its predecessor SPC-12's large CPU board (background)
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SOS sets fést pace

e

and MOS technology.

By -

developments in the works. “We’ve
been shipping minicomputers with
Schottky TTL for over a year now,
and where is there to go from there?
ECL would require a big jump, and
the SOS route gives us opportunities
for much speed improvement.”
General Automation doesn’t yet
have firm orders, but the new unit is
being designed into four or five ma-
jor programs, each in the 1,000- to
5,000-unit range, Goshorn says. The
prospective users are present Gen-
eral Automation customers in the
automotive, machine control. and
communications businesses. O

Solid state

CAD IC trimmer is
fast, precise, cheap

A unique application of the *blown
fuse” technique to the pretrimming
of monolithic operational amplifiers
may shake up the analog-module
and hybrid-IC markets. Developed
by Intersil Inc., the technique will
be used to trim other types of ICs in
the future.

The op-amp chips are trimmed
automatically during wafer-probe
tests, making it practical to mass-
produce monolithic equivalents of
best-selling types of modules and
hybrids, reports Jack Gifford, direc-
tor of analog products at the Cuper-
tino, Calif., firm.
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Silicon-on-sapphire technology is not new, but it has been of little practical
use so far, despite its numerous advantages over present popular bipolar

The SOS process involves making conventional MOS circuitry in a thin
layer of silicon that is grown epitaxially on the surface of an insulating wafer
of sapphire. The insulating substrate permits much denser spacing and far
lower capacitance than conventional MOS, so that p-channel MOS on sap-
phire is about as fast as present high-speed n-channel MOS. General Auto-
mation and Rockwell are using n-channel MOS on sapphire, permitting
speeds now possible only with bipolar TTL circuitry. |

These speeds, moreover, are possible with the very low power consump-
tion typical of MOS. Thus, complex circuitry impossible with bipolar circuits
due to heat problems are expected to become commonplace in SOS. And,
future complementary-MOS on sapphire offers even lower power require-
ments, plus speeds that may equal emitter-coupled logic. Semiconductor
memories are prime candidates for SOS, and major semiconductor and
computer firms are known to be working hard to bring them into use

Intersil has applied for patents on
the amplifier-trimming method and
design, which are adaptations of a
technique the company uses to
field-program read-only memories.
In the ROMSs, diodes diffused into
the bulk silicon are *“blown” with
current pulses to store data in the
memory array. In the amplifiers,
similar diodes allow thin-film resis-
tors to be interconnected as a paral-
lel network that adjusts both offset
voltage and the temperature drift of
the offset voltage.

Six nichrome thin-film resistors,
which have values of 200 ohms to 12
kilohms, are deposited on the chip
along with diodes that, until blown,
block the resistors out of the circuit.
When blown, each diode shorts, and
one resistor is added in parallel to a
network that nulls the amplifier, as
though a technician were adjusting
the circuit with a potentiometer.

However, the trimming method is
more sophisticated than one based
on a potentiometer. Gifford ex-
plains that “we program toward a
network with a close-to-zero tem-
perature coefficient.” As each chip
on the wafer is probed to determine
its basic characteristics, a computer-
aided-design routine worked into
the test program computes the best
combination of resistors for that
chip’s nulling network. In effect, the
CAD routine individually designs a
network for each chip.

Fine tuning. One such operation
generally reduces the offset voltages
of an amplifier to less than 10 milli-

volts. Offsets as low as | mv can be
obtained by alternately testing the
chip and blowing diodes to “fine
tune” the network. Gifford says the
method costs 30% to 50% less than
laser-trimming a resistor network on
a hybrid I1C substrate. “Besides, if
the system overtrims a chip, we
throw away just the chip— not a rel-
atively expensive hybrid assembly,”
he says.

Gifford says Intersil engineers
tried the pulse-programing method
“in desperation” more than a year
ago when they learned that an auto-
matic laser-trimming system would
cost $200,000 to $500.000 and still
not provide trimming rates consis-
tent with wafer-production rates. “If
we could trim only at onesy-twosy
rates, we couldn’t get under module
and hybrid costs,” Gifford says.

Experiments started with 741-
type op amps, then were shifted to a
new version of Intersil’s 8007 op
amp, which has input field-effect
transistors fabricated on the same
chip as a bipolar op amp.

Since the trimming network is on
the bipolar stage, it does not affect
the FET characteristics. Input bias
currents remain the same as in the
8007—chips with input bias currents
from 1 to 50 picoamperes can be
sorted from a production run.

However, offset voltages of the
trimmed 8007 units range from
about 1-15 mv, compared with
10-50 mv for untrimmed chips, and
offset drifts of 10 or 15 microvolts.
Exceptionally well-trimmed ampli-
fiers will be offered as “specials.”
Prices have not been set, but Intersil
plans to shave the price for modules
and hybrids somewhat. O

GaAs MIS FET
made in Japan

Searching for devices that can oper-
ate at higher frequencies than those
made with n-channel silicon, re-
searchers at Hitachi Ltd. have re-
ported success at making n-channel
gallium-arsenide, metal-insulator
semiconductor (MIS) field-effect
transistors. Higher frequencies are

Electronics/December 6, 1973



possible with MIS FETs because the
mobility of the electrons in gallium
arsenide is at least five times greater
than it is in silicon.

Hitachi’'s experimental devices,
however, only operate to about 140
MHz because of the geometrical ef-
fects of the relatively long—50-mi-
crometer—channel length, which
was chosen for ease in making the
initial devices. Details were
presented at the International Elec-
tron Device Meeting [see p. 78] by
Takao Miyazaki. Coauthors were
Nobuo Nakamura and Takashi
Tokuyama.

Other goals of the Hitachi Central
Research Laboratory project in-
clude the development of practical
surface-passivation techniques,
which give low densities of surface
states, and the development of prac-
tical planar-device techniques. Pas-
sivation is necessary in making MIS
devices because the gate-insulator
interface must have a relatively low
number of surface states. Planar
technology is necessary because the
surfaces of the source and drain re-
gions are coplanar with the channel
and because it permits multidevice
interconnection.

Hitachi researchers say that a
basic problem in fabricating devices
of this type is difficulty in obtaining
high-quality gallium-arsenide
single-crystal materials. The usual
p-type pulled crystal has a carrier
concentration of 1017 per cubic cen-
timeter or greater, and bulk charac-
teristics tend to change during the
thermal processing steps. Thus, the
Hitachi researchers grow, from lig-
uid, a p-type epitaxial layer at about
700°C with a carrier concentration
of 10! per cubic centimeter on the
wafer surface.

The next important fabrication
step is formation of the n* source
and drain at low temperatures. Two
techniques have been used. In the
first, two silicon-dioxide films are
used—one for defining the junctions
and another, doped with tin, over-
laying the first. The temperature of
the wafer is raised to 900°C, and tin
from the doped oxide diffuses
through windows in the undoped
layer to form n* regions.

In the other method, the p-type
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gallium arsenide is implanted with
silicon ions at a temperature of
240°C at energies up to 175,000
electron volts. Then the implanted
area is covered by a film of silicon
dioxide or polycrystaline silicon and
annealed for | hour at 850°C in a
nitrogen atmosphere.

So far, engineers have deposited
silicon-dioxide films on gallium ar-
senide with surface-state densities of
1011/cm? and achieved field-effect
mobilities at 1,480 cm?2/volt-sec-
ond—a value below the theoretical
maximum, but still higher than that
achieved in silicon.

The gate insulator can be silicon
dioxide deposited by chemical-va-
por deposition in an oxygen-free
atmosphere, such as nitrogen.

Until now, practical gallium-arse-
nide FET devices have been
Schottky-barrier depletion-type de-
vices. Carrier flow is in an epitaxial
layer deposited on a nonconducting
substrate. During operation, current
is pinched into the interface be-
tween insulating and epitaxial lay-
ers. In general, since crystal defects
are numerous in this interface, prac-
tical transistors will probably con-
tinue to achieve far less than the
theoretical characteristics that are
based on calculations of a low-de-
fect crystal structure.

A gallium arsenide MIS FET was
built previously by Hans Becke, Jo-
seph White, and Robert Dawson of
RCA. However, their device had a
rather high concentration of surface
states at the interface of semicon-

ductor and gate insulator, and there
was no inversion layer. FET oper-
ation was obtained by doping the
channel. O

Components

New tube is
half solid state

Just when it seemed that transistors
might make tubes obsolete in me-
dium-power radio transmitters,
along came a new class of tubes that
could reverse the trend. These elec-
tron-bombarded semiconductor
(EBS) devices were first conceived at
Watkins-Johnson Co., Palo Alto,
Calif. with support contracts from
the Army and Navy in the late

" 1960s. Now the devices are almost

ready for production.

An EBS device is a marriage of
vacuum-tube and semiconductor
technologies, but it provides capa-
bilities not found in either. What’s
more, it has gain-bandwidth and
voltage-rise-time capabilities 103 to
105 times greater than existing com-
petitive devices.

In an EBS tube, the rf signal is am-
plified by using it to control a high-
voltage electron beam that bomb-
ards a semiconductor diode, which
produces the output signal. The
electron beam, generated by an ox-
ide-cathode electron gun, is con-
trolled in one type of EBS by a grid

Hitter. An rf modulated pulled-electron beam strikes the back-biased diode targetat 10 to 15
keV. Amplification is achieved through charge multiplication in the depletion region.
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and in another by a beam-deflection
structure similar to the meander
lines used in some traveling-wave
tubes. The beam may be deflected
back and forth between two diode
targets for class B amplifier oper-
ation.

Highly reliable tubes with power
outputs ranging from up to 100
watts at frequencies around 300
megahertz and several watts at 1-2
gigahertz appear practical, accord-
ing to D.J. Bates, the Watkins-John-
son engineer who presented an EBS-
device paper at the International
Electron Devices Meeting [see p.
78]. The paper is coauthored by Aris
Silzars, also of Watkins-Johnson;
Aaron Ballonoff, who has been de-
veloping diode targets at Signetics
Corp. Sunnyvale, Calif.; and
George Taylor, of Army Electronics
Command’s Evans Laboratory, Fort
Monmouth, N.J.

Shielded. According to Bates,
Watkins-Johnson is the first com-
pany to produce EBS devices. Sev-
eral experimental types were used
this year at military labs in R&D on
new system designs. These had un-
certain reliability due to diode tar-
get degradation at high voltage.
Bates says that hurdle appears to be
overcome with a radiation-hardened
diode design from Signetics—a
planar diode with beam shields de-
posited on passivated silicon. A
layer of phosphorus-doped glass
covered by metal films—like those
used to form the beam of beam-lead
chips—lies over the oxide coating on
the junction periphery. The shield
keeps diode avalanche-breakdown
voltage well above the peak output
voltage of the tube. Without a
shield, surface charges induced by
the electron beam would cause the
avalanche level to drop too low.

Ten tubes have already accumu-
lated a total of nearly 60,000 diode
hours of high-voltage, high-power
operation without any failures in
tests conducted at Watkins-Johnson
and Evans Laboratory.

“We've more or less passed the
military mean-time-between-failure
requirement of 7,500 hours and are
now hoping for much longer MTBF
and operating lifetimes of 20,000 to
30,000 hours,” Bates says.
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Sony Corp. is contemplating—but
has yet to decide on—expansion of
its North American manufacturing
operations. Sony president Akio
Morita says the company, which is
in the process of expanding its tele-
vision manufacturing operation in
San Diego, Calif., with the addition
of a picture-tube plant has “'not yet"
made a decision to open a second
plant in the United States. Asked
about reports that Sony also is con-
sidering a Canadian manufacturing
operation, Morita said ‘‘no decision
has been reached” on that pros-
pect

The disclosure by the Sony
executive came during a late No-
vember visit to Washington, where
he delivered an invited lecture on
“Creativity in Modern Industry’’ at
the Smithsonian Institution. In con-
versations before and after the lec-
ture, the 52-year-old Sony co-
founder asserted that:
® Sony, whose approach to tech-
nological innovation has made it “‘a
leading follower,”” expects to sell

1.5 million Trinitron color-TV receiv-
ers this year.

Sony Corp. considers expanding its
North American operations

Orientation. Host S. Dillon Ripley shows landmarks to Akio Morita and his wife

® Productivity of U.S. workers at
the company's San Diego plant is
approximately 80% of that of Japa-
nese workers in the company's do-
mestic plants. He attributed the
higher Japanese productivity in part
to the generally higher degree of
education of Japanese workers
Morita declined, however, to elabo-
rate on the observation of Masaru
Ibuka, Sony chairman and co-
founder, in October at Toronto that
the San Diego operation has en-
countered “‘minor’’ problems with
U. S. managerial personnel

Sen Nishiyama of Sony’'s inter-
national affairs staff, who accom-
panied Morita on his U. S. visit, con-
firmed that the company was
disappointed by many of the more
than 1,500 U. S. product appli-
cations it had received following
Sony's advertisements offering to
act as distributor of American goods
in Japan. Many of the U. S. elec-
tronics and appliance makers Nish-
iyama said, apparently are unaware
that Japan’s electrical system oper-
ates at 100 volts, rather than the
110-115-v standard of the U. S

He thinks that both types of am-
plifiers being tested—grid-controlled
pulse amplifiers and deflected-beam
cw amplifiers—will be ready to go
into production within a year. The
pulse amplifiers can drive a 100-
ohm load at 400 volts with a 4%
duty cycle, while the cw amplifiers
put out more than 100 w in class B

service from dc to 300 MHz. Bates
says that variations of the latter give
power levels to 6 w at 1-2.5 GHz
The tubes, which cost about
$1,000 in quantity, are ceramic and
glass-metal devices 9 or 10 inches
long and 2 in. in diameter. Their
bandwidths are orders of magnitude
larger than rf power transistors,
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Easy Solutions to Difficult Measurements

at the Press of a Key!

When a difficult and time The key to the system lies in a
consuming measurement is processor unit that digitizes
required like determining the waveforms displayed on the
RMS value of the above wave- CRT. The digitized waveform is
form, the new TEKTRONIX available to the calculator which
DPO3100-Series really performs. is programmed to perform the
At the press of a single key the desired calculations.
answer is displayed on the same
CRT which displays the signal! Programming the DPO3100-
Best of all, many types of Series is easy because, Tektronix
measurements are possible. You has removed the language
can add, subtract, multiply, barrier. The English-like pro-
divide, log x, integrate, differen- gramming keys, on a simply
tiate, signal average to name but defined keyboard, execute math
a few. When you need more, functions just as you write them.
simply program your own special
functions and routines with the Price depends on options and
“User Definable” keys. plug-ins chosen. A complete

operating DPO3101 can be as
low as $10,650.00. Let us tell you
all the details on this versatile
package, use the reader service
card, contact your field engineer
or write Box 500A, Beaverton,
Ore. 97005. In Europe:
TEKTRONIX LTD.,

Guernsey, C.I., U.K.
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Bates says, so they have much
greater gain-bandwidth and power-
bandwidth products. Since each
tube is really a complete amplifier,
one can replace roughly 20 transis-
tors in a transmitter. he adds.

Bates says that EBS devices should
also make good instrument ampli-
fiers—because of their dc capability
he recommends them, for example,
as oscilloscope amplifiers. O

Trade

Hogan presses for
sales to East Bloc

They are true—those reports on the
semiconductor industry grapevine
that Fairchild Camera & Instrument
Corp. has tentative agreements to
sell semiconductor-production tech-
nology to the Soviet Union, as well
as to Poland. “If I can get the Polish
contract approved, I'll be back with
a Russian deal,” confirms C. Lester
Hogan, Fairchild president.

The Polish contract has been sub-
mitted to the U.S. Office of Export
Control. Hogan says he is hopeful
that contract will be approved, but
it must run a gauntlet of several
agencies, including the Munitions
Control Board. And there is an em-
bargo on sales of semiconductor
technology to Eastern Europe [Elec-
tronics, Sept. 27, p. 42; Oct. 11, p.
41].

Hogan says the embargo should
be lifted because the Poles are al-
ready being taught how to make
semiconductor devices by the
French firm, Sescosem, and they are
also being supplied with production
equipment and materials by the
French and Japanese. Hogan claims
that the bipolar-device plant built
by Sescosem in Poland is ‘“‘as mod-
ern as any in the U.S.” He also says
he saw at the plant items on the
American embargo list, such as
American-made photo-resist and
Japanese step-and-repeat cameras.

Details of contract. Under terms
of the contract, Fairchild would
teach the Poles how to make MOS
LSl circuits and provide mask sets
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for such consumer products as cal-
culators, Hogan says. In return, the
Poles would pay for licenses and
know-how, promise not to subli-
cense other countries, and guarantee
Fairchild a “substantial share” of
the Polish semiconductor market.

Hogan stresses that the prohibi-
tion against Poland sublicensing
other countries is strict. It allows
Fairchild to audit Polish operations
with Fairchild people in Poland.

The contract, Hogan says, prohib-
its him from disclosing the dollar
value or the volume of American-
made devices the Poles have agreed
to buy. However, he indicates that
sales would be greater than those
being made in Poland by Sescosem.
Sescosem sales, according to Hogan,
have jumped from $20 million a
year to $36 million because of its
Polish deal.

Hogan argues that it is “foolish”
to forbid technology sales to Eastern
Europe because of fears that Ameri-
can technology would allow Eastern
Europe to catch up with America in
military microelectronics or become
competitive in civilian semicon-
ductor markets—two often-cited ar-
guments against such sales.

Technology sales must be made if
American firms are to crack Eastern
Europe, which has a semiconductor-
device market that Hogan estimates

will total $5 billion between now
and 1980. “If we don’t get that mar-
ket, the Japanese, British, and
French will. The Japanese have
been hurt by American price cuts,
but they will be able to get up off
the mat if they win that market,”
Hogan argues. “This would cost the
U.S. complete dominance of the
world semiconductor market.”

MOS LsI sales won’t have much ef-
fect on military technology since
other forms of semiconductors are
generally required, he adds. What's
more, it will not be possible for
Eastern Europeans to undercut
American prices for civilian prod-
ucts. “We are billions of devices fur-
ther along the experience curve, and
we will always stay ahead.” O

Communications

Packet switching
starts to move

Now that the Federal Communi-
cations Commission has approved
Packet Communications Inc.’s ap-
plication for its value-added net-
work (VAN) [Electronics, Nov. 22, p.
26), company president Lee R. Tal-
bert’s next move is to secure financ-

On VAN and packets

The value-added carrier leases dedicated lines from the phone company,
installs modems and communications processors in major cities to be
served, and then, in turn, leases time slots for packet switching on this net-
work to customers. The advantage of a VAN is that it provides customers
with the economy-of-scale savings of large networks plus the value-added
services of code and speed conversion and error detection and correction.
By contrast, circuit switching for data transmission dedicates an entire cir-
cuit to one customer, whether he uses it or not.

PCl and Telenet will implement their networks using packet-switching
technology. For example, if the message to be sent contains 10,000 bits, it
will be divided into 10 packets, each 1,000 bits long. Each packet will be
routed independently of others, depending on instantaneous traffic and
queuing delays between network nodes—the communications processors.
Packet switching loads the lines more efficiently than circuit switching.
Thus for a given volume of data traffic, the network can be made up of
fewer lines and thus reduce monthly operating cost of the VAN.

The user's computer or terminal will interface with the Bell System chan-
nels via a processor rented from a value-added-network company. The pro-
cessor will convert the user’s transmission to a standard character set and
protocol; similar processors will interface with network computers. Thus
any terminal in the network can talk to any computer the network supports.
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The D67 ends troubleshooting
guesswork in complex TV and
audio circuits—at a low price.

TV and audio equipment
servicing is outdistancing the
capabilities of older test
instruments. Also, greater use of
electronics in consumer products
(pocket calculators, microwave
ovens, digital clocks, home
intruder alarms, etc.) is opening
up new service opportunities.
Telequipment offers you the high
performance you need in a low-
cost scope for this new

service business.

The D67 combines dual-trace,
delayed sweep, and 25 MHz
bandwidth, at a very low price.
Non-delayed sweep scopes just
can’t compete with the D67’s
delayed sweep measurement
flexibility. It allows quick,
accurate troubleshooting of IF
tuning and color bandpass
problems. You can also see fast
circuit conditions after relatively
long time delays.

It you don’t require delayed sweep but need
dual trace at 25 MHz, here’'s another eco-
nomical, quality scope—the D66. Trouble-
shooting consumer digital products such as
mini-calculators is made easier by using
dual trace. Also a''SUM’ mode with normal-
invert capability makes it possible to look at
small signals in the presence of common
mode noise—such as power supply hum.

This simple to use, dual trace, 10 MHz D54
gives you low-cost, dependable performance
in a wide variety of applications. Like all
Telequipment scopes, it is light weight,
easy to carry and is backed by Tektronix’
warranty and reputation for quality. Students
shown are testing amplifier circuit by meas-
uring the gain between input and output
signals.

[TeLeauipmenT RS

For a demonstration circle 44 on reader service card

Dual-trace waveforms displayed
on a bright CRT are essential for
servicing TV and high quality
audio systems, where time and
phase relationships between
signals are critical. Whatever
the consumer’s electronic
service problem, 25 MHz is
probably all the bandwidth you
will need.

Telequipment products are
marketed and supported in the
U.S. through the Tektronix
network of 52 Field Offices and 35
Service Centers. Telequipment
prices range from $245 to $1495.
For a Telequipment catalog, and
areprint of the ET/D review of
the D67, write: Tektronix, Inc.,
Box 500, Beaverton, Oregon
97005
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ing and to start buying equipment.

Assuming capital equipment is fi-
nanced through third-party sources,
Talbert says his Waltham, Mass.,
company will need equity of per-
haps $17 million over the next three
to four years. The company’s first
stage, which may last from one to
two years depending on the rate
funds come in, will see the actual
implementation of packet-switching
technology, which is based on the
Department of Defense’s Arpanet
[Electronics, Feb. 15, p. 32]. This ini-
tial venture could cost $5-6 million,
he says.

The second stage, lasting another
one to two years, will see 18 cities in
the PCI network, connected by 26 in-

PClI chief. Lee R. Talbert’s firm is the first to

get FCC OK for a value-added network.

tercity lines, brought on line. An-
other $10-12 million could be
needed for this stage. The 18 cities,
which range in size from Seattle to
Boston and Chicago, were chosen
on the basis of the company’s pro-
jections as to where the largest mar-
kets are. By 1978 or 1979, Talbert
expects 60 cities will be on the net-
work. (See “On VAN and packets.”)
Contender. Meanwhile, Lawrence
G. Roberts, president of Telenet
Communications Corp., a Washing-
ton-based company that has also
applied for VAN certification, sees
the FCC's decision as establishing
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the validity of the value-added-net-
work concept and setting a policy of
liberal entry of other VAN carriers
into the market.

Telenet, which received most of
its original capital from Bolt, Ber-
anek, and Newman, the Boston area
operator of Arpanet, filed its appli-
cation with the Fcc on Oct. 9 and
expects to receive authorization in
early January. Telenet officials are
discussing additional financing now,
and the company will start procur-
ing equipment when it gets ap-
proval from the FCC.

Stuart L. Mathison, a vice presi-
dent of Telenet, says that a com-
plete system covering eight major
citiess—running from Boston and
New York to Los Angeles and San
Francisco—will be ready by the fall
of 1974 for acceptance tests.

PCI’s timetable is based on “realis-
tic guesses on growth,” according to
Talbert. “It is hard to tell just how it
will work out. There is a great deal
of latency in the marketplace.
People are sending a lot of data, and
they surely will send it via a net-
work, but we don’t know how explo-
sive it will be.”

But he feels that “the beauty of
the technology is its ability to grow
to meet traffic.” Large fixed assets
are not needed since each terminal-
access processor will handle up to 60
low-speed terminals. Therefore, the
network can grow in increments of
capacity to meet market needs.

Network centers will use stan-
dard, off-the-shelf minicomputers,
and Packet Communications has al-
ready made a vendor selection.
General Automation Inc., Anaheim,
Calif., recently signed a contract,
which could total $7-10 million over
the next four years.

Packet Communications is plan-
ning on a network speed of 50 kilo-
bits per second. The entire network
will be supervised by two network
operations centers—one in the Bos-
ton area and one in the Western
U. S. Installation rates for full-time
terminal interfaces will run from
$100 to $300, while monthly rentals
will run from $150 to $450. Talbert
says, “We will look at any [trans-
mission] channel which can compete
on a cost basis; if satellite becomes

available we will use it”— or for that
matter, laser transmission or coaxial
waveguide technology. a

Instruments

H-P takes aim at a
universal tester

Minicomputers have taken on an-
other new role: simulating groups of
measuring instruments while per-
forming the more familiar chores of
controlling tests and processing test
results.

This month, Hewlett-Packard Co.
plans to announce a $60,000 mini-
computer system that analyzes the
transmission parameters of voice-
grade telephone lines. The same sys-
tem can also serve as a general-
purpose tester, suggests Roger
Rauskolb, engineering section man-
ager for electronic applications at
H-P's Santa Clara, Calif., division.

Although it generates and pro-
cesses analog signals, the new HP-
5453A analyzer contains no oscilla-
tors, mixers, limiters, tracking filters,
or meters. It is simply an HP-2100S
microprogramable minicomputer
with analog-to-digital and digital-
to-analog converters and the usual
peripherals—disk memory, display
terminal, and printer. With the aid
of the converters, the computer sim-
ulates the battery of instruments
that telephone-company technicians
usually lug around.

To make nine standard tests for
transmission-line  distortion—noise,
loss, interference, phase jitter, and
the like—a telephone technician
need only enter the word “all” on a
test list displayed by the computer.
He can type in requests for such
tests as special frequencies, readouts
of peaks, averages, and other
analyses.

The computer will also compare
measurements with line standards,
store the results of periodic tests,
and print out trend-line analyses as
a guide to preventive maintenance.
The standard tests are completed in
about 2 minutes, compared with the
one to three hours that technicians
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30Hz Resolution
Revolution

Spectrum Analysis in the 0-t0o-1800 MHz region

The TEKTRONIX 7L13 adds
revolutionary measurement power
to spectrum analysis: 30 Hertz
Resolution that is useful all the way
to 1800 MHz.

There is no smearing from drift or FM in

this 200 Hz/div display, even though the total
sweep time is 20 seconds. Signals are
resolved to 70 dB down even though they
are only 500 Hz apart. Center frequency

is 1555 MHz.

It is generally understood that High
resolution means the ability to distinguish
between signals differing little in fre-
quency. Actually, the design that makes
30 Hz resolution possible results in more
than just the ability to distinguish between
close together signals. The design of

the 7L13 means better sensitivity,

— 128 dBm; less drift, under 2kHz per
hour; less FM, under 10 Hz phase

locked; it means less noise . . . it means
the revolutionary analyzer performance
that is available from Tektronix, Inc. in
the 7L13.

Because of the resolution revolution,
the performance of your edge-of-the-art
circuitry and devices can now be
quantified, not guessed at. A discussion
or demonstration of TEKTRONIX
Spectrum Analyzer performance can

be arranged by any Tektronix Field
Engineer. Call him or use one of the two
reader service numbers below.

7L13 Spectrum Analyzer—$6500
7613 Variable Persistence Mainframe—
$2500

TEKTRONIX, INC., P.O. Box 500
Beaverton, Oregon 97005
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