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Communications and
Information Handling

Automation In Measurement

ELECTRONICS, INC.

Our Computerized Automatic Systems Testers are fully integrated
hardware/software systems. They test everything well:

O analog, O radio frequency, O digital systems, [0 sub-assemblies,
O modules and O circuit boards. They also provide 00 Go/No-go
end to end testing, O fault diagnosis, [0 data processing and trend
analysis. In short, they’re born performers.

Cost-effective performers. CAST systems are modulary designed

to permit addition or deletion of individual stimulus or measuring units,
according to your needs. Not only are they talented and

economical, they’re cooperative. They offer simplified 00 English
language programming, O self check, 0O CRT or hard copy

readout, O training and service.

Meet our CAST in a free booklet. Write: PRD Electronics, Inc.,

CAST Applications Group, 1200 Prospect Ave., Westbury, N.Y. 11590.
Or, better still, arrange an audition. Talk with one of our system
specialists at (516) 334-7810.

* Computerized Automatic Systems Tester
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the changing face
of time

CALTEX digital clock/calendar circuit

If you are one of the people who are causing change, then Cal-Tex has a product of value to you. If you

are designing tomorrow’s time display and measurement systems today, then our
CT 7001 Digital Clock/Calendar circuit has application.

Here are some of its functions; let your mind choose the application:
0 4 or 6 Digit, 7 Segment display banking. O Display outputs can be “Wire Or'd” allowing chip
to share displays such as with a calculator. o On Chip 50/60 Hz backup oscillator for power failure, with
low battery voltage warning indicator. O 28/30/31 Day Calendar eliminating the need for
monthly resetting. O 10 Minute Snooze Alarm. 0 Separate Alarm Control and Counter Tnput which are
set independently of each other. O 50 or 60 Hz operation. O 12 Hour AM /PM indication or
24 Hour clock. o Clock Radio and Timer Controls. O True 24 hour Alarm which need not be reset.

IF YOU ARE INTERESTED IN CHANGING THE FACE OF TIME,

A CALL CAN START IT RIGHT NOW'!
1t

CAL-TEX SEMICONDUCTOR, INC. 3090 ALFRED STREET, SANTA CLARA, CALIFORNIA 95050 e (408) 247-7660 ® TELEX: 357424
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Another FIRST from DDC

DDC, the company that developed the first
synchro converter module back in 1969, has now
introduced the first line of microminiature hybrid
synchro converters.

Included are a hybrid multiplexed S/D (Model
HMSDC) and hybrid tracking S/D and D/S (H-
Series) converters . . . specifically designed for
applications requiring microminiature size, low
power (cmos), high accuracy, and single or
multispeed operation. In addition to avionics ap-
plications, their extreme low power and high
reliability make them ideal for remote data
gathering stations and man-portable equipment.
They are available as modules for you to pack-
age, on cards to your specifications or as NAFI
SHP circuit cards.

Both the HMSDC and H-Series feature high
reliability (MIL-883 processing) and stability—
with no trims, adjustments or calibrations.

Hybrid synchro converters. Latest in a whole
line of “firsts” from DDC.

For product or technical applications informa-
tion, write or call Jim Sheahan or Hans Schloss.
They’re engineers, so they talk your language.

a B E 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, Calif.

Bruxelles, Belgium
(213) 597-5744

(Tel. 62.01.59

Shaping
the future of

synchro

conversion.

Hybrid Multiplexed Synchro
Binary Coding
Accuracy to 5.8’
Resolution 1.3’

150 us conversion time
(not shown)

Circle 2 onreader service card

H-Series Hybrid Tracking S/D & D/S
Binary Angle Coding

Accuracy to 2’ (S/D) or =4’ (D/S)
14 or 16 bits binary

Type |l servo loop

Actual size
2 min. $/D Converter



62

69

89

123

Electronics

The International Magazine of Electronics Technology

Electronics review

COMPUTERS: Toshiba microcomputer challenges U. S. machines, 39
Copiers mated with computer, 40

SPACE ELECTRONICS: Comsat technique ups station capacity, 40
INSTRUMENTS: Fast scan converter can be time-shared, 41
Pocket slide rules get price push, 42

PRODUCTION: DuPont mixes gold pastes for hybrids, 42
AVIONICS: High-angle approach means new avionics, 44
DISPLAYS: Sony's SSD scheme makes cheaper GaP, 46
CONSUMER ELECTRONICS: Uhf alternatives proposed by FCC, 46
TRADE: Curbs on Nixon trade bill sought by industry, 48

NEWS BRIEFS: 51

Electronics International

JAPAN: Gas plasma cleans and etches IC wafers, 62
FRANCE: Portable radar brings in the helicopters, 62
JAPAN: A new low calculator price: $38, 63

Probing the News

PERIPHERALS: Computer microfilm pushes forward, 69
COMPANIES: C-MOS goes to sea—from Switzerland, 72
COMMERCIAL ELECTRONICS: European TV automating fast, 74
COMPANIES: The kit isn't what it used to be, 80

Technical Articles

SPECIAL REPORT: Hybrid technology solves tough design problems, 89
DESIGNER’S CASEBOOK: Ice warning indicator for cars, 106
Single-supply reference source uses self-regulated zener, 107
Eliminating offset error in sense amplifiers, 108

COMPUTERS: Low-cost mini opens up new system opportunities, 109
ENGINEER’S NOTEBOOK: C-MOS minimizes the size of oscillators, 117
C-MOS holds down parts count for digital clocks, 118

Generating pulses with C-MOS flip-flops, 119

New Products

IN THE SPOTLIGHT: Chopper-stabilized op amp fits in DIP, 123
PACKAGING & PRODUCTION: IR scanner spots failure modes, 124
SEMICONDUCTORS: IC company enters module market, 128
DATA HANDLING: Laser provides 20-mile data link, 137
COMPONENTS: 3-ampere relay has low profile, 145

MATERIALS: 148

Departments

Publisher's letter, 4
Readers comment, 6

40 years ago, 8

People, 14

Meetings, 30

Electronics newsletter, 35
Washington newsletter, 53
Washington commentary, 54
International newsletter, 65
Engineer's newsletter, 121
New literature, 150
Personal Business, 155

Electronics/June 7, 1973

Vol. 46, No. 12 « June 7, 1973

Highlights

The cover: The tailor-made circuit, 89

Stimulus from the military, as well as the
specialized requirements of the communi-
cations, computer and instrumentation in-
dustries, have pushed custom hybrid cir-
cuits to new technological heights.
Contributing to their increased versatility
and performance are the recent advances in
thick and thin films and in monolithic ICs.

The coming of COM, 69

Computer output on microfilm is catching
on slowly for off-line terminals. But it is hav-
ing some difficulty in living down its early,
overblown image as the ultimate answer to
the paper problem.

Stripped-down mini scales up demand, 109

“An elastic market’’ is the economist’s term
for the way in which minicomputers more
than double their sales every time they halve
in price. Latest example of this trend is a
low-cost, 16-bit minicomputer on a single
pc board, which executes most instructions
in 4.8 to 9.6 microseconds and performs
well enough to satisfy most applications.

Chips in a DIP for a chopper-stabilized op amp, 123
Till now either a bulky module or an array of
discrete devices, the chopper-stablized op-
erational amplifier has at last been packed
into a standard 14-lead dual in-line pack-
age. The circuitry is divided between two
chips, one bipolar and one MOS. Coming
soon is a single-chip version.

And in the next issue. . .

Automotive electronics . . . digital storage
for a better low-frequency spectrum analy-
zer. . .theins and outs of laser trimming.
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Publisher’s letter

While computers on a chip, 4,096-

bit semiconductor-memory
chips, and other high-density inte-
grated circuits are grabbing the
spotlight, a lot of work is still being
done using that old stand-by ap-
proach, the hybrid IC.

In fact, as Larry Altman, our
Solid State Editor, points out in the
special report starting on page 89,
hybrid 1Cs make sense when high
performance with short production
runs is the goal. What’s more, the
cost advantages of thick-film tech-
niques, the close tolerances possible
with thin films, and today’s im-
proved materials and more sophis-
ticated active and passive circuit ele-
ments all add up to a workbench
full of design tools that are hard to
beat with monolithic IC methods.

And, just as is the case with many
other segments of electronics where
developments in one discipline have
fostered progress in another, the
rapid growth of monolithic tech-
niques helped spur advances in hy-
brid technology. So now, far from
being shunted aside by the more
glamorous monolithic circuits, the
oldest I1C fabrication method is
really coming into its own.

hen is dividing by two equal to

multiplying by ten? When you
are designing minicomputers, ac-
cording to the authors of the article
on how one company cut the cost of
a 16-bit minicomputer to less than
$1,000. The story on how they did it,
using MOS technology and large-
scale integration, appears on page
109.

But back to the slightly tortured
mathematics—which has relevance
all across the electronics scene. The
authors, Ken Gorman and Phil

Kaufman of Computer Automation
Inc., point out that halving the price
of a minicomputer does much more
than double the sales. They say:
“Indeed, history has shown that an
order-of-magnitude increase in de-
mand is a realistic expectation.”
And that’s not just true in mini-
computers but just about every
growth area in electronics.

Perhaps even more significant is
the time frame involved in this price
drop. The company’s previous
model, the one on which the new
machine is based, is only two years
old. Even for the electronics field,
that’s fast turnaround.

ot only is electronics a pervasive

technology, it is a worldwide one
as well. Just take a look at the vari-
ety of international stories in this is-
sue. Leading off the main news sec-
tion, Electronics Review, is a
microcomputer story (see p. 39) by
our correspondent in Japan, Charlie
Cohen, the only full-time electronics
reporter stationed in Tokyo for an
American magazine. Then, two out
of the four stories in the Probing the
News section came from Europe.
One tells about the plans of a ma-
rine electronics maker in, of all
places, land-locked Switzerland (see
p. 72). The other chronicles the fast
pace of European broadcast-station
automation (see p. 74). Both, by the
way, came from our Paris-based
Managing Editor, International, Art
Erikson. Finally our regular Elec-
tronics International section has
more stories from overseas.

-
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If you want your
programmable power supply
tofollow the sense

of an instruction as well as
its magnitude...look into
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~ themost unique
d-c power supply on the market.

It produces both positive and negative
voltage from the same pair of terminals-
controlling linearly through zero.

BOP’s have a wide bandwidth for dynamic programs, yet, can maintain themselves
absolutely steady at whatever level you select. A true 4-quadrant power supply, able to
function as either source or sink.

There are five BOP models: two +=36 volt units at =1.5 amperes and =5 amperes respec-
tively; two =72 volt BOP’s at 1.5 amperes and =5amperes; and one =15 volt model rated
at =20 amperes. All models available in lab dress with meters, input and feedback con-
trols—or in blank panel version for the built-in application.

Ask your Kepco man for details @ e xerPco
about the unique Kepco BOP.
If you don’t know who he is,
call (212) 461-7000, collect, or
write Dept. BT-14 and we will
be glad to direct you to the most
exciting power supplies on the
scene.

KEPCO.

KEPCO, INC. » 131-38 SANFORD AVENUE  FLUSHING, N.Y. 11352 » (212) 461-7000 « TWX #710-582-2631 + Cable: KEPCOPOWER NEWYORK
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A Smart Way to Beat Your
Power Supply Size Problem

e KIEEETTS

omar
Angeies fo

MFG. SER. NO.

70[ 0]
INPUT TRANSlENTS “
INPUT TERM. + | ;iov ~o1sec;

ouTPUT ek
OUTPUT TERM 4 | “_;‘%AMPS
MAX. BASE Temp |71 77
FUSE INPUT @! =

12" thin 294" narrow, 294" short

yet this converter produces 1000 volts RELIABLE — Highest quality components
DC, regulated, from a battery input of are used in Abbott power modules to yield
28 VDC! It weights less than 15 ounces. the high MTBF (mean time between fail-
This is only one of our wide variety of ure) as calculated in the A\IIL—III)BK-ZIT
many small light weight converters, in- handbook. Typical power modules have
verters and power supplies — there are over 100,000 hours MTBF — proving that |
over 3000 models listed in our newest the quz lht\ was built in from the beginning.
catalog, including size, weight and prices. WIDE RANGE OF OUTPUTS — Any voltage
If you have a size problem, why not send from 5 volts DC to 3.650 VDG is avail-
for an Abbott catalog? able by selecting the correct model you
MIL SPEC ENVIRONMENT — All of the power need from our catalog with any of a vari-
modules listed in our new catalog have .ety of inputs including:

been designed to meet the severe environ-

mental conditions required by modern 602 to DC, Regulated
aerospace systems, including MIL-E- 4002cto DC, Regulated

5272C and MIL-E-5400K. The 'y are her- 28 VDC to DC, Regulated

me tically se: \1(_(.1 and enc apsulate od i in ]1.(‘11\"_\" 28 VDC 1o 4004w, 14 or 36
steel containers. New all silicon units will
operate at 100°C. 24 VDC to 602, 19

Please see pages 686 to 699 of your 1972-73 EEM (ELECTRONIC ENGINEERS MASTER Catalog)
for complete information on Abbott modules

Send for our new 56 page FREE catalog.

abbott

LABORATORIES, INCORPORATED

5200 W. Jefferson Blvd./Los Angeles 90016 1224 Anderson Ave./Fort Lee, N.J. 07024
(213) 936-8185 Cable ABTLABS (201) 224-6900
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Readers comment

Boella effect

To the Editor: The article “Match-
ing oscilloscope and probe for better
measurements’’ by Vic Bunze
(March 1, p.88) makes a common
mistake in an otherwise clear and
concise treatment of loading errors.
The author states: “Purely resistive
loading effects, of course, are inde-
pendent of frequency.” This is true,
but not as useful as one might hope,
since “pure resistances” are hard to
come by. What has been overlooked
is the “Boella effect,” first described
by M. Boella in 1934, and later ex-
tended by C.W.O. Howe, Pavlasek
and Howes, and others.

Essentially this effect, which is at-
tributable to the distributed capaci-
tance of a resistor, causes the effec-
tive parallel resistance to decrease
as the frequency is increased. Al-
though the original work was on
carbon composition resistors, the
same effect applies to film-type re-
sistors such as those used in the
probes under discussion. A typical 1
megohm film resistor will have an
actual rf resistance of about 700 ki-
lohm at 10 megahertz, falling to
about 250 kilohm at 100 MHz.

This change in resistance with fre-
quency must be considered when
discussing high-frequency loading
effects, particularly when measure-
ments are made on high-impedance
circuits. One obvious example
would be a parallel-tuned circuit,
where the Q easily could be de-
graded by the lower-than-expected
loadm0 resistance.

Wallace F. White
Applications Engineering Manager
Boonton Electronics Corp.
Parsippany, N.J.
® The author replies: The observa-
tion regarding the Boella effect is
quite correct. The degraded input
resistance could detune a high-Q cir-
cuit at high frequency. However, long
before this occurs the normal shunt
capacitance of a typical divider probe
would create loading orders of mag-
nitude greater than that caused by the
Boella effect. Hence, while it is true
that divider probes do not have a
purely resistive component at high
frequencies, this is rather academic
because of the ruinous effects of the
shunt-capacitance of the probe.

Electronics/June 7, 1973



TRW’s SVT Series Darlingtons.

All the power you need
to get things moving.

TRW’s Monolithic High Voltage Darlington Family
BVcbo to 650 Volts...Switch times typ. 300 NanoSec.

BVce (Sustaining) [P Vce (Sat)

SVT 6060 300 Volts 20 Amps 2.0 Volts (1;=20A, I,=2A)
SVT 6061 350 Volts 20 Amps 2.0 Volts (I=20A, Ip=2A)
SVT 6062 400 Volts 20 Amps 2.0 Volts (I.=20A, Ip=2A)
SVT 6000 300 Volts 10 Amps 1.4 Volts (Ie=10A, 1b=500mA)
SVT 6001 350 Volts 10 Amps 1.4 Volts (Ie=10A, 1b=500mA)
SVT 6002 400 Volts 10 Amps 1.4 Volts (Ie=10A, Ib=500mA)
SVT 6251 350 Volts 5 Amps 1.4 Volts (I.=5A, [b=500mA)
SVT 6252 400 Volts 5 Amps 1.4 Volts (Ic=5A, Ib=500.,A)

Available in quantity—now, from your local distributor. For additional
information, call Dick Seinfeld, collect, at (213) 679-4561; or write
TRW Semiconductors, an Electronic Component Division of TRW Inc.,
14520 Aviation Blvd., Lawndale, California 90260. In Europe,

contact Mr. C. Thompson, TRW Composants, Electroniques, S.A. £
Rue René-Magne, Zone d'Entrepdts, 33 Bordeaux-Nord, France. \
Telephone (56) 297870. Telex: 842-57179. ( j

TRMW senviconoucTors
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*“N" at end of Cat. No. denotes operating

encapsulated in'a single plastic pack. This new series of active

 filters overcomes passive RLC wave-shaping network problems of

insertion loss plus critical tuning and loading . . . with short and
long term stability of 0.1%, Q up to 100, frequency drift with
temperature of less than 50 ppm/°C. Not to forget low offset
and low noise.
Take your choice of twelve standard tuning ranges (25Hz to
12kHz) in three temperature ranges up to 125 C. The UAF-100 is
versatile, lets you select any of six different second-order functions
by changing the résistance values of a few external components.
Unsurpassed for signal detection, instrumentation, A/D sys-
tems, FSK systems, and telemetry applications.
Try our UAF-100 filter, sit back and relax! Here's a habit you'll
enjoy . .. and it's good for you!

Resonant Freq. Resonant Freg.
%%'t?.?é’; Tunfmg ﬁaz\)nge Unit %2{3?3‘; Tuning Range | ynit
Number® |2 A Pricet Mimb® fc (Hz) Pricet
Min. | Max. Min. | Max.

UAF-100A1N | 25| 300 | (1-24)
UAF-100A2N | 200 | 1500 | $43.15
UAF-100A3N | 300 | 2000 | (25-99)

UAF-100B3N | 600 5000 | (1-24)
UAF-100B4N | 300|12000 | $43.15
UAF-100CIN | 150| 2000 | (25-99)

UAF-100A4N | 120 | 6500 | $35.95 UAF-100C2N | 100010000 | $35.95
UAF-100B1N 60 | 800 | (100-999) || UAF-100C3N | 1800 ( 12000 | (100-999)
UAF-100B2N | 500 | 3500 | $29.95 UAF-100C4N | 80012000 | $29.95

Standard Size: 1.125” x 1.125” x .450” Initial Frequency Tolerance: *=0.5%
Power Supply: +5V to 22V Frequency Drift: =0.005% /°C Passband Gain: =0.02dB

tComplete price and delivery information is
available from your Sprague district office or
sales representative.

' temperature range from 0C to +70C. For
—25C to +85C, change “N” to “E". For

—30C to +125C, change “N” to “M". 45H-3106

. AGUE’s Advanced Active Filter Design, which in-
~ cludes op-amps, thin film resistor networks, and NP0 capacitors

SPRAGUE

Get complete information from
Dick Cummings, Semiconductor

Division, Sprague Electric Co., THE MARK OF RELIABILITY

115 Northeast Cutoff, Worcester,

Mass. 01606 Tel. 617/853-5000. DATA-SYSTEMS PRODUCTS
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40 years ago

From the pages of Electronics, June 1933

With events at Washington moving
in the direction of industry control
and government partnership in in-
dustry, it is likely that the radio
manufacturers will shortly be called
upon to set up a Code of Fair Com-
petition under the expected new
law. For this the instrumentality will
undoubtedly be the Radio Manu-
facturers Association, which now
has imposed upon it new responsi-
bilities and opportunities such as
never before. With the radio indus-
try’s Code of Fair Competition ap-
proved by the President, or by his
delegated Radio Administrator (or
“radio dictator”), the burden of
price competition will then be lifted
off the radio industry, and manufac-
turers and engineers can turn once
more to their prime job of improv-
ing service and quality.

This will leave the radio engineers
free to develop better technical
equipment,—instead of engaging in
price-whittling and quality-degrada-
tion which has been the sole theme
in most engineering offices for
twelve months past. It is to be hoped
that the Institute of Radio Engi-
neers will seize this opportunity to
exert leadership in co-ordinating the
work of radio engineers to produce
a better complete radio system, all
the way from microphone, through
transmitting station, to the listener’s
set and speaker. This task of design-
ing and engineering the whole
chain, as well as its individual links,
can become a timely theme at the
Chicago Convention this month.

Encouraging signs are in the air—
despite the long continued efforts of
the radio industry to ruin itself on
the rocks of squeak boxes made of
tin. Not only is automobile radio on
the up and up; not only are there
signs of a revival of interest in high
quality reception; but there is evi-
dence that such reception will soon
be possible in spite of the smallness
of the sets now merchandised to vir-
tual exclusion of consoles. And
looming largely is the heretofore un-
heard-of vision of Government fos-
tering, demanding, insisting on the
radio industry cooperating within it-
self.

Electronics/June 7, 1973
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RAM PERFORMANCE
There is only one leader... AMS.

Tailoring main, cache, buffer or add-
on memories to the computing task
means knowing RAM performance.
Because processor productivity—per
dollar, per hour— depends critically
on memory characteristics. No matter
what size or performance you need,
AMS is delivering in production quan-
tities. The industry’s highest speed or
lowest cost devices; bipolar, N-chan-
nel, P-channel; 16-bit to 4,096-bit.
Better yet, AMS understands real-
world systems applications — cards,
subsystems, control functions, pack-
aging. We deliver know-how, not just
silicon. That's RAM performance. ..
only from AMS.

Solid-state computer memory is now
superior to every other main memory
technology in performance and price.

ALY

Only one independent semiconductor
memory company has always gone
all the way from silicon to systems:
AMS. Result: we have delivered more
monolithic memory, installed and op-
erating worldwide, than all the other
suppliers put together.

Ask for the facts. We've got them.
Facts on AMS semiconductor mem-
ories: cost, performance, reliability,
our process technologies. Facts on
how you can get AMS memories when
you need them, who is using our mem-
ory, what they think about it. Proof
that we do the whole job, from silicon
to systems, and do it right.

We've got it all together, to give you
better memories. In this business, if
you haven't got it all together, you
haven’t got it.

Advanced Memory Systems, Inc.
1276 Hammerwood Ave., Sunnyvale, CA 94086

AMS means advanced memories. From silicon to systems.

= AMS = AMS ® AMS s AMS ®* AMS = AMS = AMS = AMS ® AMS * AMS = AMS;

(/2]

. =
< Name w
= o
g Title ;

THERE

< IS ONLY ONE ®
L li[i;l’\spl{[{m Company =
(2] A, >
= Address =
ol w
. Ci |
(/)] ity >
E A State Zip ‘%
3 n
2 Tel.: ( ) >
2 =
. (/2]

AMS = AMS = AMS ®* AMS = AMS = AMS ® AMS = AMS ® AMS = AMS = AMS

Clip and mail to us

C/rc/e

on readef oo .



The following

is a bls

the 64-bit RAM

Y Super ]
| ee
RAMS

We've got 3101A’s and 75/8599’s.

We’ve also got the new Am27S02 (a mil
temp, open collector version of the 3101A)
and the new Am27S03 (a faster, plug-in
replacement for the 75/8599).

So you've got plenty of choices: Military
or commercial temperature ranges, with
open collector or three-state outputs, and any
kind of package you want.

There are a couple of things you won’t be
able to choose: One is that every single
64-bit RAM we sell is built to MIL-STD-883.
The other is that we guarantee our specs
(including switching times) over the full
temperature range.

High speed
RAMs

We've got 3101’s, 54/7489’s and 93403’s.

We second source the whole kit and
kaboodle: The temperature ranges, the
outputs and all the packages you can name.

Which, for many companies, would be
enough.

But not for us.

And so we build every single device —
military and commercial —to MIL-STD-883.

And we guarantee the specs of every
single device (including switching times)
over its full temperature range.

Advanced Micro Devices, Inc., 901 Thompson Place, Sunnyvale, California 94086/TWX 910-339-9280/TLX 346306
For product or sales information, call the AMD sales representative nearest you. In Sunnyvale, Shel Schumaker at (800) 538-7904
(toll free from outside California) or (408) 732-2400; in the eastern United States, Steve Marks or Bill Seifert at
(516) 676-4500; in Washington/Baltimore, Ken Smyth at (301) 744-8233; in Mid-America, Chuck Keough at (312) 297-4115;
in the Los Angeles area, Steve Zelencik or Russ Almand at (213) 360-2102 or Larry Strong at (213) 870-9191;
in the United Kingdom, Des Candy at Herne Bay (Kent) 61611; and in Germany, Hermann Lichotka at (0811) 594-680
Advanced Micro Devices is distributed nationally by Cramer and Hamilton/Avnet Electronics
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We’ve got a great low power 64-bit
RAM, too.

Our very own Am31L01.

It offers all the advantages of low power
(185 milliwatts, maximum) while
maintaining a respectable 105 nanosecond
maximum access time.
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The Am31L01 comes in both military and -~
commercial temperature versions with g
open collector outputs and is available in Jw¥ Amzior X R

any kind of package you can name. o
And while it goes without saying that the
Am31L01 is built to MIL-STD-883 and
that we guarantee its specs over the full
temperature range, we'll say it anyway.
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Advanced Micro Devices, Inc.

(|f you need anything else, ask us.)
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DIGITAL MULTIMETER MODEL §800

THE INCREDIBLY FAST 5900+. 100 READINGS PER SECOND IN THE 4% DIGIT MODE.

You can either make it better.
Or you can make it cheaper.

Now, do both.



FILTER

The challenge infuriates an engineer. Excellence
cannot traditionally be compromised by
economics. But if you can't afford it, you won't
buy it. So sometimes we have to do both.

Above you see one of the “plus” machines
from Dana. “Plus” because it is truly a better
machine. And “plus” because it is priced to give
you a new level of quality for the money.

The 5900+. A new standard.

This new unit may well be the world’s most
accurate and stable 5-digit multimeter.

It delivers 0.001% total accuracy.

It has 350 volts RMS protection on all ohms
measurements.

It provides true systems capability. It has 5
DC ranges, 60% overrange, and full ratio
capability. Its basic price is $1795. Nothing at
that price is comparable in accuracy and quality.

OFFSET

9

0oC AC

The 5000+ DVM. The price is lower.
The standards aren’t.

This new DVM is the lowest priced 5-digit
multimeter we've ever produced. Yet because it
was engineered and built by men who have been
dealing with units costing ten times as much, the
5000+ reflects their standards.

It is absolutely reliable. (Silicon solid state
circuitry plus LED display.)

It has 5 DC ranges capable of measuring
from 1 pV through 1000V.

It offers autoranging in all functions and
100% overranging on all ranges.

It’'s available as a complete multimeter. Its
basic price is $995. Nothing with its features and
its quality is available for the price.

Examine these products and study their
incredible performance/price. Contact Cliff
Hamilton at Dana Laboratories, Inec., 2401
Campus Drive, Irvine, California 92664. Or call
collect at (714) 833-1234. Ask him about these
plus machines.

DA

NA

Others measure by us.

®
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INDUSTRY'S
BEST
DELIVERY!

MINIATURE

- ROTARY
SWITCHES
Any catalog item
ONE WEEK (ARO)
(up to 1,000
pieces!)

ﬁ W!F%E“ “WOUN‘

PRECISION
WIRE-WOUND
RESISTORS

Tolerances through
+.01%

3 WEEK

DELIVERY!

(up to 1,000

pieces per line
item!)

POWER
WIRE-WOUND
RESISTORS

6-8 WEEKS
DELIVERY (up to
10,000 pieces
per line item!)

WRITE, WIRE OR PHONE
FOR IMMEDIATE ATTENTION

ELECTRONICS, INC.
700 South 21st Street
Irvington, New Jersey 07111

Telephone:
(201) 374-3311

TWX:
(710) 999-5511

14 Circle 14 on reader service card
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McGurk'’s other CIA
takes on giant IBM

Dan L. McGurk, who describes
himself as an old war horse that
“has fought IBM a long time,” is
president of the Computer Industry
Association, a relatively new group
that “wants to bring the light of day
to what’s happening in litigations”
involving IBM.

The ciA—and McGurk makes no
apology for those initials—is head-
quartered in Encino, Calif. Its mem-
bers to date are peripherals makers,
software and leasing companies,
and at least one minicomputer man-
ufacturer. McGurk, one-time presi-
dent of Xerox Data Systems, spends
a good deal of time traveling from
the Los Angeles area to New York
City and Washington, D.C. The as-
sociation maintains volumes of in-
formation in New York and Califor-
nia on the Justice Department’s
anti-monopoly suit against IBM, as
well as on the Telex Corp. suit that
has brought top IBM officials into
the news recently for their testi-
mony.

Attack. McGurk’s testimony be-
fore the Senate subcommittee on
antitrust and monopoly last month
was another association effort to
focus attention on the problem of
the dominance of IBM in the com-
puter industry.

McGurk went on record as be-
lieving that when a few companies
dominate an industry, new tech-
nology may be curbed, U.S. exports
could be hurt, and imports invited.
He said the computer industry has
some of these problems now, and
was especially vocal about the
threat of foreign competition.

“My own experience and obser-
vation,” he told the subcommittee,
“have led me to believe that the
very large corporations that are
characteristic of concentrated indus-
tries normally have serious ineffi-
ciencies in production, develop-
ment, administration and distri-
bution. These inefficiencies invite
foreign industries to compete effec-
tively both in the United States and
throughout the world.”

McGurk’s background, including

Foe. Dan McGurk says restructuring IBM
would be good for the computer industry.

his more than five years at the for-
mer XDS, lends clout to a young or-
ganization. The CIA was formed in
June, 1972, by a group of peripher-
als companies with sales between
$50 million and $100 million.

CIA informs. McGurk regards
competition and industry structure
as the first major problem facing the
association, hence CIA’s desire to
make available as much informa-
tion as possible on the various litiga-
tions involving IBM—through the
New York and Encino files, a news-
letter called “On Line” that digests
computer industry news, and a cam-
paign that includes his testimony
that 1BM could be “reorganized with
a facility that might amaze some.”

McGurk believes a restructuring
of IBM into seven full-range com-
puter companies would be good for
the economy. He thinks, though,
that now that the Computer Indus-
try Association is a going thing, he’d
rather not be the standard-bearer
too much longer. “I hope to get
back to tennis and investments,”
says the well-tanned 46-year-old
resident of the Los Angeles area.

Poppa is new head
of peripherals firm

Pertec Corp. has found a chief to re-
place founder Harold Kurth, who
left last fall after a revolt of the pal-
ace guard. The company’s new pres-
ident, Ryal R. Poppa (PAH-pay), has
an impressive background. For-
merly executive vice president of
Mohawk Data Sciences Corp.,
Poppa takes over Pertec just as it re-
turns to the decentralized organiza-
tion that Kurth had abandoned in a
move that precipitated his eventual
departure.

Pertec is best known for its pe-

Electronics/June 7, 1973
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Critical real-time data revealed

Blood pressure, heartbeat and respiration
provide critical real-time data which is often
the deciding factor in evaluating a patients
condition.

Similarly, EMR Telemetry Data Gathering
Systems provide critical analytical data which
are the "vital signs” of your system . . . the
reliable data upon which you will base
important decisions . . . decisions involving
design, testing, feasibility, endurance and
safety . . . decisions regarding first flight
tests, stress and weight capacity of truck
chassis and data retrieved from earth orbiting
weather satellites . . . decisions which involve
enormous capital investments, risks of
property and perhaps life itself.

EMR is the recognized leader and innovator
in the design and manufacture of Data

Electronics/June 7, 1973

Acquisition Systems and components, from
“quick-look” devices to fully integrated
Telemetry/Computer Systems.

EMR Systems are used with confidence
wherever important real-time decisions are
being made . . . decisions which require
critical evaluation of “vital signs.”.

Get the facts of the latest advances in
Frequency-and Time-Division Multiplexing
Data Acquisition Systems today.

Ask for our latest catalog.

E M R Schiumberger

EMR Telemetry

Weston Instruments, Inc.

Box 3041, Sarasota, Florida 33578
813-958-0811

Circle 15 on reader service card
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WIMA'

Encapsulated

in cast resin under
vacuum to eliminate
air inclusions.

Advantages:

Small physical size;
high resistance to
moisture, favourable
a. c. characteristics.
Voltage ratings

up to 1000V d.c.

For stringent
requirements.

Please send for ®

our latest
catalogue.

16 Circle 16 on reader service card

Types:
WIMA MKS 3 Metallized
polyester capacitors

for 100 and 250 V d.c.
0.022 uF...0.47 pF

WIMA FKS 3

Polyester film and metal foil
capacitors for 160 and
400V d.c.1000 pF...0.1pF.

WIMA FKC 3
Polycarbonate film and
metal foil capacitors suitable
for frequency divider
circuits. Close tolerances
available. 160, 400, 630

and 1000 Vd.c.

100 pF ... 0.1 pF.

WIMA FKS 2 min.
Polyester film and metal foil
capacitors, subminiature,
suitable for very small
equipment. 100 V d. c.

from 100 pF ... 0.047 pF.

WILHELM
WESTERMANN

Spezialfabrik

fur Kondensatoren
Augusta-Anlage 56
P.O. Box 2345

D-68 Mannheim 1
Fed. Rep. of Germany
Tel.: (621) 408012

People

ripherals (the source of the name).
First came tape drives, then disks,
and, most recently, printers. Its ex-
panding non-peripheral lines in-
clude key-to-tape and computer-
output microfilm equipment. Unlike
many troubled companies in the
computer industry, Pertec has shied
away from direct competition with
IBM and instead has concentrated
on OEM and “semi-OEM” business—
supplying key-to-disk systems that
the Singer Co. markets with its exten-
sive sales staff.

Poppa says that he came to Pertec
because it is involved in the data
processing industry and ‘“has the
long-term prospects of becoming a
$500 million company.” But that’s a
long way from the present $25-30
million annual rate.

Poppa has been involved in the
data processing industry for 22
years. That is pretty surprising since
he’s only 39, but “I started by run-
ning tab gear in college [Claremont
College in California],” he says.
While there, he was also studying
the industry, and that led to his join-
ing IBM where he worked for 11
years in the southern California
area. He also served as president of
Greyhound Computer Corp. and in
a similar position at DPF Inc., a $45-
million-a-year computer leasing
firm.

Poppa doesn’t have as much time
as he’d like for such leisure time
pursuits as skiing, golf, tennis, and
motorcycling or a quieter pastime:
woodworking. He has built every-
thing from lamps and cabinets to
whole rooms and also enjoys sculpt-
ing: “I find it very satisfying and re-
laxing to work with wood.”

New Pertec president. Ryal R. Poppa be-
lieves the peripherals firm can become a
$500-million-a-year company.
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New HP logic analyzer
solves dlgltal problems

The new 5000A logic anal check
digital signals from 1‘;;4=<"w1:—1rv/r

Until now, bit watchers have
attempted to extend their analog
oscilloscopes to their digital prob-
lems. HP’s new 5000A logic analyzer
brings a new dimension to the study
of logic states vs. time. Now, single-
shot bit streams are captured
automatically and stored indefinitely.
Long digital sequences can be
analyzed precisely because the
5000A delay is digital, locked to the
clock of the system under test. And
a catastrophic event may be used as
a trigger source; the analyzer can
even display information that
preceded this trigger event.

The 5000A logic analyzer displays
32 clock cycles for each of two data
channels (or 64 clock cycles for a
single channel). The display is by
bit—i.e., the analyzer’s 32 LEDs per




Detect cable faults less

than1inch apart

Time domain reflectometry is used
to check transmission systems, com-
ponents and terminations. Now, HP
makes it easy for you; merely insert
a low-cost, 170-ps TDR plug-in into
any 180 series oscilloscope main-
frame. You get quick, accurate
displays on cable lengths up to 1000
ft (300 m).

A time domain reflectometer dis-
plays reflected voltages caused by
discontinuities in a transmission line.
The display shows the location,
magnitude and nature of each
impedance discontinuity. HP’s 1818A

The 1818A time domain
reflectometer is

easy to use and
extremely practical for
field measurements

plug-in resolves discontinuities less
than an inch (2.54 cm) apart, so you
can pinpoint problems in a long
cable without having to physically
examine the entire cable length.
Because it is so compact, this light-
weight wideband TDR system is
especially useful for checking
shipboard, airborne or remote
communications equipment.

For details and specifications, check
B on the HP Reply Card.

System monitors spectrum

automatically

z Spectrum
t JUL 1 c 11U aGu

The HP 8580B automatic spectrum
analyzer, a fundamental measure-
ment tool for a broad range of
applications, can be augmented with
optional equipment to optimize
spectrum surveillance and monitor-

ing. The 8580B collects and analyzes
large amounts of data and can
operate unattended.

Performance is further enhanced
by a new set of optional preselector/
preamplifier units covering 0.1 to
18 GHz in three bands. They in-
crease system sensitivity by 15 to 30
dB, eliminate unwanted responses,
and reduce intermodulation distor-
tion caused by strong out-of-band
signals. These features also permit
the automatic spectrum analyzer to
make rapid and accurate EMI/RFI
measurements.

For full information, check K on the
HP Reply Card.

New multimeter, display
for modular instrument

Two new “snap-on’’ accessories—
a high-sensitivity multifunction unit
and a 5% digit display—enhance
HP’s 3470 measurement system. The
3470 system consists of five compact
instruments that fit together in vari-
ous combinations to form a digital
voltmeter, a multimeter, a battery-
operated field instrument, or a
digitizer with BCD output.

The new 34703A dc/dca/ohms
meter features six dc voltage ranges
from 10 mV to 1000 V full scale, six
dc current ranges from 1 u A to 100
mA full scale, and eight resistance
ranges from 1 Q to 10 M Q full
scale. Basic sensitivity is T 4 V in dc
voltage. Overranging is 100% on all
functions and ranges, except 20% on
the 1000 V range. Besides over-
ranging, the multimeter features
fast autoranging (< 250 ms) and a
new self-test feature that performs
16 different tests on the internal
circuitry.

Snap the new 34750A display
module on top, and your answers
appear on a 5-1/2 digit display.

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

With these two modules, the 3470 measure-
ment system now has seven different
instrument combinations

HEWLETT ,;‘; PACKARD MEASUREMENT NEW



New flexible dc power
supplies for OEM

OEM supplies come in 4,

s and
widths; you can choose any combination
up to a full rack width

> rack

Need a multiple output dc power
system that you can plug in and
forget? HP's new family of modular
power supplies and rack accessories
lets you choose from over 50
different standard models (both
62000 series linear and 62600 series
transistor-switching types) with
ratings from 3V to 48V. That includes
the most popular ratings, such as:
5V at 2, 4, 8, 16 and 40A; 12V at 1.5,
3.6, 12 and 23A; and 15V at 1.25, 2.5,
5, 10 and 20A. To supplement these
standard ratings, HP uses an inter-
active computer-aided design system
to produce a quantity of supplies
with special output ratings.

To complete your power system,
just add a 19-in. (48 cm) rack
mounting tray, front and rear panels,
and slides. The rack tray accommo-
dates any combination of modules
totaling a full rack or less. There’s
plenty of room behind the front
and rear panels to add wiring for
meters, switches, controls, terminal
blocks and fuse holders. You can
choose one of several standard
panels, modify low-cost blank panels
on your own, or let us build the
complete system to your specifica-
tions. If you need extra cooling, a
compatible cooling unit mounts
directly below the rack tray and
blows room-temperature air up into
the power supplies.

OEM and quantity discounts are
available. For more information,
check P on the HP Reply Card.

New systems minicomputer
IS microprogrammable

For greater microprogramming convenience,
add the 12908B writeable control store
option to the 2100S. Two WCS cards, each

Now, HP offers a minicomputer

with built-in “extras’’ including
microprogramming. Extended arith-
metic instructions, floating point
hardware, dual-channel direct
memory access, power fail interrupt,
memory parity check, and memory
protect—they're all built into the
new 2100S computer. A program-
mable time base generator,
communications control channel,
and 16K words of 16-bit memory
are also standard.

You can run programs in assembly
language, FORTRAN, BASIC or
ALGOL. A full range of software
systems are available for batch
processing, real-time, time-sharing,

containing 256 24-bit words of storage, can
be plugged directly into the computer

data acquisition, and automatic
testing.

Because the 2100S contains an
efficient microprocessor (a com-
puter within the computer), you can
write and store microprograms to
suit your application and save
valuable memory space. With this
196-ns microprocessor, critical sub-
routines are executed 5 to 10 times
faster than if you use conventional
software.

For more on our new “mini,” check

D on the HP Reply Card.



Powerful new calculator
makes statistics easier

Analyze data quickly
and easily with this
new desktop

statistical calculator

Should you need to analyze re-
search data, HP offers a new
dedicated statistics calculator that
solves many basic statistical prob-
lems with a single keystroke. The
new 9805A desktop calculator has a
solid-state memory similar to those
used in computers. The built-in
printer uses standard adding machine
paper tape; it prints ten digits plus

the sign, and up to six places to the
right of the decimal point.

With the 9805A, you can:

® Calculate and plot a complete
histogram with normal curve
overlay.

® Fit curves using linear, parabolic,
power, exponential, and logarithmic
regressions. The plotting option lets
you plot these curves with labelled
axes.

® Calculate mean and standard
deviation.

® Calculate t for both paired and
unpaired data.

® Calculate one way analysis of
variance for any number of data
groups.

Other built-in functions include
percentage, 1/x, x/12, 1n x, loga-
rithms, exponentiation, and grand
total accumulation. Options include
10-digit display, plotter compati-
bility, and additional statistical
calculations.

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

(Continued from page 1)

channel represent 32 successive
clock cycles of the system under
test. The LEDs turn on for a logic
“high,” and turn off for a logic
“IOW !l‘

To view data beyond the first 32
bits after the trigger, use digital
delay to bring it into the analyzer’s
display. (Up to 999,999 bits of delay
can be used.) If the data of interest
is before the trigger, up to 32 bits
of negative delay allows you to look
ahead of the trigger event to see
what has happened.

You can select any unique system
event to trigger the 5000A: either

data channel; an external trigger in-
put; or high and low combinations
of the three inputs ANDed together
for parallel triggering. The 5000A is
compatible with all logic families—
TTL, ECL, MOS, RTL, HTL and
CMOS.

With this new logic analyzer, you
can design, test or service digital
equipment faster and more effi-
ciently.

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

~anaratar hae
generator has

RF signal

ocvnthaciar nraciciAr
sSyninesizer precision

Fully-calibrated AM, FM and CW
signals with synthesizer accuracy,
stability and spectral purity are
under your fingertip control with
the HP 8660B synthesized RF signal
generator. Keyboard entry of fre-
quency settings (with LED readout))
plus swept and manual tuning pro-
vide operating flexibility that’s truly
unique in signal generators. RF
plug-ins are available with these
frequency ranges: 10 kHz to 110
MHz, 10 kHz to 160 MHz, and 1
MHz to 1300 MHz. All offer 1 Hz
resolution.

Some key performance charac-
teristics are: 3 x 10%day frequency
stability, -80 dB spurious (at most
frequencies), < 1.5 Hz residual FM,
and calibrated output levels from
+10 to -146 dBm. All functions—
frequency, output level, even
modulation—can be remotely pro-
grammed, which makes the 8660 a
natural choice for automatic test
system applications.

For details and specifications, check
L on the HP Reply Card.




New card reader accepts
any type card

A new optical mark card reader
iccepts all types of punched or
narked tab cards and reads them up
0 300/min. You can use tab cards
vithout clock marks or any card
ength from 7-3/8 in. (18.7 cm) to 11
n. (27.9 cm). It’s easy, compact and
juiet enough for office use, yet can
un unattended under computer
-ontrol. (An optional stacker is avail-
ble for computerized operation.)

Data transmission rate ranges from
10 to 2400 baud. The card data is
tored in buffers to optimize the
eed rate for high transmission
fficiency.

Besides saving computer input
ime, the 7260A is well suited to
nany applications. In hospitals,
)atients’ lab test results can be
ecorded on cards then later added
5 medical records; the costs of the
1b tests can be marked on other
ards for the billing department.
chools use card data entry for stu-
ent records, grades, test results, and
ourse registration. The new card
2ader can also process the results
f laboratory and field research.

or more information, check ] on
1e HP Reply Card.

Two new broadband directional
couplers add economy and con-
venience to swept reflection and
transmission coaxial measurements.
With their wide frequency coverage
(2 to 18 GHz), these couplers can
replace several conventional coup-
lers, thereby reducing setup,
calibration and measurement time.

Both the 11692D (dual) and 11691D
(single) have at least 30 dB directivity
from 2 to 8 GHz, 26 dB from 8 to
18 GHz. Coupling variation with fre-
quency is less than + 1 dB, and
auxiliary arms typically track within
+0.7 dB.

Precision performance and wide
bandwidth make these couplers
ideal companions for the HP 8755
frequency response test set, a 0.1 to

18 GHz detection and display system.

You can make simultaneous swept
measurements of insertion loss and

nJ

\V.VAY \ V- r N
widae range

ide

return loss with this versatile micro-
wave measuring system.

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

New pulse generators test

fast logic circuits

Two new pulse generators—a
plug-in and an independent
instrument—test modern high-speed
logic circuitry such as TTL-S, ECL-I,
ECL-11 and MECL 10000. Each has
rep rates up to 100 MHz, 5V

Gl et |
i

Both the plug-in (top) and stand-alone (bot-
tom) pulse generators can be externally
triggered and their pulse widths, externally
controlled.

amplitude, variable transition times,
variable offset and several output
formats. A constant 50() source
impedance ensures minimum pulse
distortions.

The new stand-alone generator,
8007B, is well suited for measuring
propagation delay and testing
wideband linear amplifiers. Pulse
transition time can be 2 ns to
250 u s; independent control of
transition times permits ratios up
to 50:1. Slope nonlinearity is below
3% above 20 ns.

Model 1916A plugs into a 1900A
or 1901A pulse generator mainframe.
Slope nonlinearity is under 5%
above 5 ns. Like the 8007B, the
1916A output format may be positive
or negative, and complementary or
symmetric. In addition, the 1916A
features dual output.

For details, check S on the HP Reply
Card.



New low-cost core-based
real-time system

Now, a core-based real-time system
from HP

HP introduces a new real-time
computer data acquisition and con-
trol system for small, dedicated
applications in industry and in
research and development
laboratories.

Many small laboratory or testing
situations require scheduling, multi-
programming and priority interrupt;
but they don’t need foreground
and background programs or a large
data base. The answer: RTE-C, a
smaller low-cost version of HP’s
real-time executive, that provides
concurrent program operations with
on-line control by the operator.

System languages are HP FOR-
TRAN and assembly language.
Memory capacity is 8K to 32K
words; the number of I/0O channels
vary from 1 to 42. And as your appli-
cation grows, you can move up to a
disc-based system without costly
modifications to existing software.

For details, check M on the HP
Reply Card.

Distributed systems: one plus one

IS greater than two

HP’s 9700 series
distributed system

HP 9701 S )
A Distributed Computer System

with a central multiprogramming real-time
be added in modular fashion

HP distributed systems solve many
of the problems confronting multi-
computer system users. In large
systems, it is often advantageous to
distributed computer processing
over a number of independent
minicomputers. The HP 91701 dis-
tributed system interface kit allocates
functional capabilities to multiple
remote computers that communi-
cate with a central real-time
executive by common carrier tele-
phone lines or by cable (up to 2
miles).

Data collection, sensor-based data
acquisition, automatic testing, labo-
ratory automation, and process

satellite computers

information system. Remote computers can

The 9700 distributed system concept involves

that interface

monitoring and control can be
dedicated to the remote computers
while program development and
storage, data management, addi-
tional data analysis, and report
generation occur at the RTE infor-
mation center. You can program in
ALGOL, FORTRAN, or assembly
language. And as your application
needs increase, additional remote
computers can be interfaced.

To find out how distributed systems
can fit your particular application,
check N on the HP Reply Card.



COMPONENT

HP components: new
catalog tells all

Send for this complimentary catalog for
component users.

If you are a circuit designer, de-
velopment engineer or instrument
manufacturer, the 1973 HP compo-
nents catalog should be on your
desk. This 160-page “Designer’s
Catalog” contains complete descrip-
tions and specifications for HP
diodes and transistors, including:

® General purpose Schottky diodes
® Microwave Schottky diodes

® PIN diodes

® Step recovery diodes

® IMPATT diodes

® Microwave transistors

°

Devices for hybrid integrated
circuits.

For a free copy, check Q on the HP
Reply Card.

2IN diodes for UHF/VHF {
switches, attenuators

\ new low-capacitance device, 1000 MHz frequency range. ‘
he 5082-3077 PIN diode is designed  Dynamic range is 1 Q to 10 kQ;

or RF switching, modulating and reverse bias capacitance is less than
utomatic gain control applications. 0.3 pF. CW power switching

‘ou can use it in RF duplexers, capability is 2.5 W.

ntenna switching matrices, digital Delivery is from stock.

thase shifters, analog phase shifters,
lectronically-tuned filters, and
ariable RF attenuators.
Effective minority carrier lifetime
i > 100 ns, resulting in low For more information, check H on
armonic distortion in the 100 to the HP Reply Card.

EWLETT zg PACKARD MEASUREMENT NEWS

New band switching
PIN diodes

The 5082-3168/3188 planar passivated silicon
diodes come in an axial lead, hermetically
sealed glass package.

Two new low-cost PIN diodes are
available for VHF/UHF switching and
general-purpose switching applica-
tions that require high performance
and mechanical ruggedness. Capaci-
tance is less than 1.0 pF at -20V, and
the residual series resistance is
typically .35 ohms at 10 mA.

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



Use HP battery-powered storage scopes
in the field and in the lab

The 1702A/1703A scopes offer
laboratory performance in a rugged
portable package, and they're the
first storage oscilloscopes that
operate on ac, dc or batteries. Both
have 35-MHz bandwidths, dual-

channel 10 mV/div deflection factors,

and 10 ns/div sweep speeds. (The
only difference is that model 1702A
has a standard time base while the

Here, a 1703A
storage scope

is used to

check the audio
circuits in a
videotape machine

1703A has a calibrated delayed
sweep.) You can use either as a
conventional scope, a variable per-
sistence scope, or a storage scope.

The 1702A/1703A scopes have a
bright, crisp trace. CRT linearity,
bandwidth and deflection factors are
specified over the entire 6 x 10 divi-
sion (0.85 cm/div) display, from dc to
35 MHz. The burn-resistant tube

requires no more operating care
than a conventional CRT.

Need variable persistence? You
can retain a trace for over an hour.
Variable persistence provides extra
brightness for dim traces—such as
rep rate pulses—and eliminates
flicker, common to slow sweep
speeds.

With storage, you can capture
single-shot events (e.g., noise-
related transients) or infrequently-
occurring events (e.g., random-bit
dropout). Just push STORE, and
your waveform is preserved for up
to one hour. Either storage scope
replaces a conventional scope and a
camera (with all the associated
inconvenience).

Applications for these scopes
include such areas as acoustics,
biology, chemistry, oceanography,
pneumatic, fluid, electrical,
mechanical and civil engineering.
Battery operation enables you to
use them for field service applica-
tions, as well as in the laboratory.

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

HEWLETT w PACKARD

Sales, service and support in 172 centers in 65 countries.
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UHF demanded 1 GHz FETs.
Signetics D-MOS does it.

FETs? From Signetics?

N

Surprise! Signetics goes
discrete. With the first FETs ever
produced for frequencies above
450 MHz. And everything we've
poured into optimized ICs
for years — ingenuity, pain-
staking research, user-oriented problem solving—
has gone into developing these trouble-shooting
UHF FETs. All double-diffused MOS devices of the
N-channel enhancement mode type.

Four of them to start. Providing UHF
designers unique performance that bipolar has
never matched for mobile units, marine phones,
TV tuners...and hundreds of similar applications.

Two single-gate D-MOS FETs. SD-200,
unprotected by design. SD-201 with diode protec-
tion against transients. Both offer exceptionally low
gate leakage. Plus unbeatable high-gain, low-noise
figures.

And two dual-gate diode-protected FETSs,
that show excellent linearity in cross- and inter-
modulation. SD-300 with AGC capacity, and ultra
low noise SD-301.

CHARACTERISTIC | sD-200/201 | SD-300 | SD-301
Gainat1GHz 10dB 13dB 14dB
Noiseat1GHz . 4.5dB 8dB 6dB
Fwd. Transconductance (sMHO) | 15,000 10,000 | 10,000
Input Capacitance = 2.0pF 2.0pF | 2.0pF
Output Capacitance 1.0pF 1.0pF | 0.6pF
Feedback Capacitance 0.13pF 0.02pF | 0.02pF
Drain-to-Source Voltage +30V +30V +30V

Superb cross modula-
tion characteristics at 1 GHz.
Remarkably low input and feed-
back capacitance. Extremely
high transconductance.

: EEr dThe lowest noise figures
ofany existing s.An
simpler bias schemes. I @ﬁi
Record-breaking low cost too. Our D-MOS
FETs obviously outperform standard bipolars, hands
down — for less than one-fifth the cost. Under four
bucks in 100-piece quantities, instead of the $20
or $30 you'd expect.
Available now through your distributor in
TO-46 hermetic cans, with four leads. Call for
immediate delivery. Or tune in for the news behind
the news, by sending for complete data sheets,
technical and editorial back-up information, and of
course, our application notes.

Public notice. Be one of the first 100
@ inquiries we receive, and you'll get
the D-MOS FET of your choice

FREE to play around with.

Signetics—D-MOS FETs
811 E. Arques Avenue
Sunnyvale, California 94086

Show me what a great IC supplier is up to in FETs.
Send everything you've got on these discrete devices
(and hopefully my FREE D-MOS FET: #SD- ).

Name
Title
in care of the letterhead address on the sheet of company

stationery | have stapled, glued, clipped or otherwise
appended to this coupon.

Signeties Corporation. A subsidiary of Corning Glass Works

Silnotics
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Advanced components
is what it means to you.




SIEMENS

Quality all the way. The advanced components
you buy from Siemens are the result of our almost
fanatical attention to quality. And that goes for the
selection of raw materials all the way to production
supervision and final product testing.
__Investment in the future. For many years
femens has embarked on large-scale investment
. programs to cope with the demand for more

components. We re constantly looking for new
ways to eliminate order backlogs. without sacrificing
product quality.
. Research and development. Siemens spends
rone million dollars every day on R & D, much
in the component field. It's no wonder, then,
% of the components we offer today were
wn 10 years ago.
Wide product spectrum. Last year Siemens
produced over 700 million components in more
than 50,000 different shapes and sizes. These
included capacitors, ferrites, transistors, diodes
“and microwave tubes. Plus a large variety of relays
" and surge voltage protectors.
Siemens Corporation, 186 Wood Avenue South,
Iselin, New Jersey 08830. (201) 494-1000.

Capacitors Surge voltage protectors




«hy is parallel vs serial
aut%matic IC testing
like comparing 2 Fe,r’ran
to a Model T Ford?

Datatron’s Girl Gabby

™

gh. Help me before our

neighbor fast enou i DESPERATE

DEAR GABBY: My ys marriage 1

who works for a large 1C ,user sz;1 :
that comparing Datatron s paralle

automatic 1C tester to serial t.esters
is like comparing 2 Ferrari to 2

i P
T d. Can this be truer
Model T For =

EAR BUFF: A good analqu
indeed! Serial testers apply a stim-
ulus to an IC input and sequen-
tially monitor all outpu’ss. A ver{/—
slow process. PDatatron 15 a para.C
lel tester with individual e?ectron}l1
cards (PECs) for each pin of t e
st, making it possible

High slew raté
PECs are located
inches from

D.U.T. on 10MHz tester

EAR DESPERATE: Slip him
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: 4 sheet on Datatrons °
i ch will exer-

= : 500 test system whi
ig ?(:‘rcclz and monitor all inputs iii(;ohis mgmory N oMz i
syt sl perform access time measurements
in parallel as welll Program gen-

s simple English lan-
ome home
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eration use
guage t00. He’s sure to €
happy!
*x X '

Confidential to Weight Lifter
from Muscle Beach: Thar}}(S f?’r |
the snapshot showing your pecs. :
However, since the “PECS. we 1e- |
~ fer to are our exclusive Pin Elec)—t

; rai can

This drastically reduces test o io Cards, .Im afraid WGeABBY
ates actual IC OPeTa™ e your services.
y to expan BN *
i Send your questions — either
straight or humorous — to Gabby.

&1l mail a Flair pen for all re-
if we use

Model 4400 has separate PFCs
for each pin which contain
force/monitor circuits

time, simul
tion, and makes it eas
or update the system.
*x * X
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i }?Ai?)?lzelzzngM ayt Integrated ceived an.d pay $1(()10
1(r]lirccu?;sg Inc. Lately, he’s been question in future ad.

grumpy with me and the kids be-
an’t exercise his memory

datatron inc.

1562 Reynolds Ave/Santa Ana, Calif. 92711
(714) 540-9330

cause he ¢

moving up fast in...
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Meetings

International Conference on Com-
munications: IEEE, Washington
Plaza, Seattle, Wash., June 11-13.

Frequency Control Symposium:
ECOM, Howard Johnson’s Motor
Lodge, Atlantic City, N.J., June
12-14. I

National Cable TV Association An-
nual Convention: NCTA, Convention
Center, Anaheim, Calif., June
17-20!

Microwave 73: IERE, Metropole
Convention Centre, Brighton, Eng-
land, June 19-21.

International Symposium on
Electromagnetic Compatibility:
IEEE, New York Hilton, New York,
June 20-22.

International Symposium on Fault-
Tolerant Computing: IEEE, Palo
Alto, Calif., June 20-22.

Joint Automatic Control Confer-
ence: IEEE. AIAA, et al., Ohio State
University, Columbus, June 20-22.

Canadian Computer Conference:
cips, Edmonton, Alta., June 20-22.

Design Automation Workshop:
ACM, IEEE, Sheraton, Portland, Ore.,
June 25-27.

International Symposium on Infor-
mation Theory: IEEE, Ashkelon, Is-
rael, June 25-29.

International IEEE G/AP Symposium
and USNC/URSI Meeting: 1EEE, U. of

Colorado, Boulder, Aug. 21-24.

17th Annual Meeting and Equip-

ment Display: spiE, Town and
Country, San Diego, Calif., Aug.

2709,

European Microwave Conference:
IEEE. IEE, Brussels University. Bel-
gium, Sept. 4-7.

Third European Solid-State Device
Research Conference: IEEE et al.,
Munich Technical University, West
Germany, Sept. 18-21. ;
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Fluke problem solvers

Plug in true rms...
at the lowest price available!

just $595, and for only $750 in the 8400A. These are the

lowest prices offered for true rms in 4% and 5% digit DVMs.
But pride is only part of our story. Even at an unexcelled
low price, we offer performance the others don’t even begin
. for instance, ac or ac plus dc coupled measure-

tomatch ..
ment capablhty

Now look at low level accuracy We measure Iow levels that
competitive units can’t touch. Why? because we use an
exclusive converter technique which doesn’t have square

law response limitations of thermal rms converters.
This same technique allows us to measure waveforms that

quasi-rms or distortion insensitive converters can’t handle.
And, we can do it up to five times faster than thermal
converters. Mid-band accuracy (50 Hz to 10 kHz) is 0.1%.

For details call your local Fluke sales engineer. In the continental U.S., dial our toll free number, 800-426-0361 for
his name and address. Abroad and in Canada, call or write the office nearest you listed below. John Fiuke Mfg. Co.,
Inc., P.O. Box 7428, Seattle, Washington 98133. Phone (206) 774-2211. TWX: 910-449-2850. In Europe, address
Fluke Nederland (B.V.), P.O. Box 5083, Tilburg, Holland. Phone 13-673973. Telex: 844-52237. In the U.K. address
Fluke International Corp., Garnett Close, Watford, WD2 4TT, Phone, Watford, 33066. Telex: 934583. In Canada,

address ACA, Ltd., 6427 Northam Drive, Mississauga, Ontario. Phone 416-678-1500. TWX: 610-492-2119

Now you can put true rms to work ln your Fluke 8200A for

A crest factor of seven takes care of wave-
forms with a duty cycle as low as 2%.
Common mode rejection from DC to 60
Hzis greater than 120 dB.

ese ‘options are field installable All
er features and specs are those of the
espective instrument. The Model 8200A is
‘a high-speed 0.01% 4% digit voltmeter
with 60% overranging, auto polarity, and
auto ranging on all functions. It features switched input
filter, full 1000 volt guarding. Full multimeter and systems
options are available. Base price is $995

Fluke’s Model 8400A is the ultimate bench and systems ;
DVM. It features an accuracy of 0.002%, 1 microvolt resolu-
tion, resistance measurements down to 100 micro ohms,

ranges of DC from 0.1V full scale to 1000 volts with 20%
overrange. The switched filter provides better than 65 dB
noise rejection for DC, AC, resistance and ratio.

Both DVMs feature 1500V peak overload protection and the
ability to meet tough environmental specs.

For full details, call your nearby Fluke sales engineer or
contact us directly.

Circle 31 on reader service card

auto polarity and auto ranging. For $2450 you get five
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What this country

Introducing the computer for everybody.
NAKED MINI/LSI.™

It’s the computer for people who never
thought they could afford a computer for
their product.

It’s also for people who have always been
able to afford more, but have always gotten less
computer than this.

NAKED MINI/LSI is the first OEM
computer designed for widespread, multi-level
use. The first computer able to do more jobs
than any computer could ever do before.

Jobs that computers were too expensive
to do. Jobs that were, consequently, always left
to old-fashioned hardwired circuitry. Which
meant that products weren’t as flexible or
immune to obsolescence as they could have been.

Or jobs that were done by more expensive
computers. Which meant that products cost
more and were less competitive than they
should have been.

To make a computer capable of handling
this kind of range, we had to give it an unheard
of combination: extensive 16-bit computing
power and a small price tag. Specifically, NAKED

from Computer

needs is a good $1,000
full-scale computer.

MINI/LSI is the first computer powered to
satisfy 909% of all potential minicomputer
applications — and yet be priced as low as $990
in OEM quantities of 200.

Imagine it. For a price less than most
hardwired circuitry, your product can benefit
from a computer having arithmetic capabilities,
full byte and 16-bit word processing, and
extremely flexible input/output. Without going
into all the jazzy widget features, let’s just say
that the NAKED MINI/LSI gives your product
all the intelligence it needs to monitor, sequence,
and control effectively.

At this point, you may be wondering why
a computer with all this clout was ever named
the NAKED MINI/LSI. Actually, the name is
very appropriate.

The NAKED MINI means that we
designed it without all the over-design found on
other minicomputers. All the extra, redundant
features that make other minis too unwieldy and
costly for OEM use have been purposely left
off. (But everything you need has been
deliberately built in.)

The LSI stands for large-scale integration,
the latest technological advance in electronics.
It enabled us to build a complete computer that
fits on a single 1” x 15” x 17” card, weighs only
4 1bs., and uses 899 fewer components for
unequalled reliability.

For full details on the NAKED MINI/LSI
(or its stand-alone counterpart, ALPHA/LSI™),
write Computer Automation Inc., 18651
Von Karman, Irvine, California 92664. Or
call: (714) 833-8830. TWX 910-595-1767.
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If you're really

You dont have
give up _ .
carbon Composition
performance to

~ save space.

serious about cost,
be serious about quality.

Are you cramped for board space
but not in power handling capa-
bilities? Is reliable performance
vital? Then use Allen-Bradley 1/8
watt carbon composition resis-
tors. Get the pulse handling and
overload capabilities that are su-
perior to resistors manufactured
by other technologies. Exclusive
hot molded construction for a

Actual size

e

Circle 34 on reader service card

/

dense resistance element which
reduces noise, and results in a
consistent performance. Most im-
portantly, our 1/8 watt resistors
have all of the quality and relia-
bility common to our larger sizes.
Quality that really can cut your
fixed resistor costs. If you think
resistors are identical, write for
“7 Ways to Tell the Difference in

ALY/

Fixed Resistors.” Available from
your Allen-Bradley Electronic
Distributor, or: Allen-Bradley
Electronics Division, 1201 South
Second Street, Milwaukee, Wis-
consin 53204. Export: Bloom-
field, N.J. 07003. Canada: Allen-
Bradley Canada Limited, Cam-
bridge, Ontario. United Kingdom:
Jarrow, Co. Durham NE32 3EN.

Allen-Bradley

Milwaukee, Wisconsin 53204




Triple diffusion
rises again for
bipolar logic

Electron beams
brightens TI’s
processing outlook

Pinhead laser
has long life

CO. 3-in. laser
has 1.4-W output

Electronics/June 7, 1973

Electronics newsletter

Triple diffusion went into disuse in the 1960s when bipolar IC makers
began using epitaxial techniques to speed up logic, but TRW Systems is
resurrecting the technology to make huge bipolar logic circuits with
yields in the 15% range—usually high for bipolar LSI. James L. Buie,
senior scientist at TRW’s micro-electronics center in Redondo Beach,
Calif., says that triple-diffused circuits containing 5,000 to 25,000 ele-
ments can be produced with today’s precision masking techniques.

The TRW circuits are made of vertical npn and pnp transistors. Three
diffusions, which achieve much the same effect as isolation, are made
in a homogeneous p-type substrate that serves as the collector contact.
Then base and emitter contacts are added at the top of the wafer. The
circuits are not fast—they operate at 10 to 30 megahertz—and they can-
not be operated at high voltages, Buie said, but they are suitable for
many digital functions.

Electron-beam technology is beginning to pay off for Texas Instru-
ments. The firm is delivering two types of bipolar microwave transistors,
fabricated in its EBM-1 electron-beam pattern generator, to the U. S.
Army Electronics Command.

The transistors—the ML-220 and the L-216—are 6-gigahertz devices
fabricated on the same silicon wafer from a lanthanum boride source
working through a PPMA photoresist. Gain achieved with the ML-220
has reached 9 decibels, and the noise figure is 4.5 dB. With its emitter
opening down to 0.5 micrometer and (.2-micrometer alignment accu-
racies, the transistor could not have been fabricated using conventional
photolithographic techniques, says TI.

Bell Telephone Laboratories seems about to crack one of the major
barriers to laser communication on fiber-optic light pipes. The Murray
Hill, N.J., research arm of the Bell System has developed a tiny hetero-
junction laser that has been operating continuously for three months,
and Bell Labs engineers estimate it will last for 10,000 hours. Previous
semiconductor lasers had lifetimes of about 30 hours. This was consid-
ered to be a major drawback to optical communications systems.

The new gallium-arsenide laser is the size of a pinhead; it is the
same heterojunction design developed by Bell Labs in 1970 [Electron-
ics, Aug. 31, 1970, p. 37]. But Bell has reduced the bonding strain in the
manufacture of the material and refined its clean-room techniques dur-
ing processing. Bell Labs says the device may be an “economical source
of light for future optical communications systems.”

Scientists at Hughes Research Laboratories, Malibu, Calif., have devel-
oped a COsz laser only 3 inches long that has an output of 1.4 watts. The
laser, which could be used for space communications, operates at sig-
nificantly higher pressure (150 torr) than conventional CO. lasers, pro-
viding wider bandwidth and increased frequency tuning capability,
typically 1.5 gigahertz.

Preliminary tests also indicate it has a far longer operating life than
conventional low-pressure lasers. The laser operates in a 7.5-cm-by-1.5-
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Varactor tuner is
light-sensitive

Monolithic FET op
amps undercut
discrete-FET types

Plastic packages
with integral
connectors studied

Fairchild ECL RAM
has 8-week delivery

Electronics newsletter

mm? channel machined in an alumina block, with the cavity mirrors
bonded to the ends of the waveguide. Efficiency is 7%.

Standard Components, Chicago, has developed a light-sensitive varac-
tor uhf-vhf television tuner that costs $15 in large quantities—several
dollars cheaper than conventional varactor tuners. The new device uses
light-sensitive potentiometers rather than the usual carbon-composition
resistors. Channels 2 through 83 can be tuned in continuous sequence
to within 150 kHz, and only 164 photoresistors are needed, which is
about half the number used in other types of varactor tuners. More-
over, the units have a memory system.

The cost of monolithic FET-input operational amplifiers will soon be
less per channel than amplifiers assembled with field-effect-transistor
pairs and conventional monolithic bipolar amplifiers, says Jack F. Gif-
ford, director of analog products at Intersil Inc., Cupertino, Calif.

Within a month, Intersil will start selling a dual monolithic FET am-
plifier for $6.50 in 100-up quantities and about $5 in lots over 1,000. The
target price in high volume is $4—only $2 per channel—Gifford says. At
that price, he adds, the cost per channel will be under the cost of as-
sembling even low-cost discrete components for “mundane” trans-
ducer amplifier and integrator designs.

The new 8043 is a dual version of the single-channel 8007, which lists
at $5. Both are classed as high-performance amplifiers, since their in-
put currents run as low as | picoampere and typical slew rate is 6 volts
per microsecond. The 8043 operates as two internally compensated, in-
dependently nullable channels with a common power supply. At 100
decibels, the isolation between channels is comparable to the 747’s.

Hermetically sealed plastic packages with molded-in connectors, rather
than conventional pins or leads, are under development at the compo-
nents division of Bendix Corp., Sidney, N.Y. The goal is a rugged cav-
ity package with a leak rate of 1 X 10-% cc—too low for military appli-
cations but high enough for automobile electronics and other
commercial circuits that must work in adverse environments. If all goes
well, packages for hybrid ICs and large-scale ICs will go into production
in six to eight months.

At a time when semiconductor makers are regularly quoting 20 weeks
or more for delivery of some products, 8-week delivery will be wel-
comed by customers, especially when the product is an extremely fast
random-access ECL memory. Fairchild Semiconductor says it can ship
several thousand units per month per customer of the 128-bit ECL
Isoplanar RAM, which has a typical access time of 12 nanoseconds and a
typical chip-select access time of 3 ns. Maximum read-write access
time is guaranteed at 15 ns over a *5% variation in power-supply volt-
age and a 0" to 75" C temperature range.

The voltage-compensated F10405 is compatible with Fairchild’s
F10K ECL logic family and is usable with other devices in the 10,000
series and the 95K series. It is aimed at computer central processors
and priced at $48 in quantities of 100-999.
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C-LINE |PIN DIODES

The 1N5767 is HP’s EIA Registration of the 5082-3080.
Both Unitrode and HP meet the same specs. Both are
competitively priced. The difference isin how they’re made.
Unitrode’s fused-in-glass process results in a monolithic
structure with the lowest possible thermal and series
resistance available. The silicon chip is metallurgically
bonded directly to the terminal pins and a hard glass sleeve
is then fused to the pins. The result is unmatched peak
and average power dissipation. And the normal parasitic
inductance and capacitance is far less than in conventional
diodes with straps, springs, whiskers, or ceramic packages.
Unitrode’s IN5767 can withstand thermal cycling from

Com
Unitrode
with H.P's 5082-3080

péii‘e
IN5767

—195°C to +300°C and it exceeds all military environmental
specs for shock, vibration, acceleration, moisture resistance
and solderability. They're ideal for use in general purpose
PIN diode applications such as CATV attenuators and
switches and simple series switches for transceivers,

radar, etc. As to HP's diode construction, we think it only
fair that they should tell you about it.

For samples, call Howard Kaepplein at (617) 926-0404
collect, Unitrode Corporation, Dept. No. 7 Y, 580 Pleasant
St., Watertown, Mass. 02172. For the name of your local
Unitrode distributor or representative, dial (800) 645-9200
toll free, or in New York State (516) 294-0990 collect.

ELECTRICAL SPECIFICATIONS (25°C)

Cr
Unitrode Total RF Resistance RF Resistance = RF Resistance
Series Capacitance @ 10uA, 100MHz @ 20mA, 100MHz @ 100mA, 100MHz
50V, 1IMHz QO Q Q
pF
1000 min. 8 max. 2.5 max.
04 max. 3000typ. 4typ. 15typ.

‘ 1NS767

See EEM Section 4800 and EBG Semiconductors Section for more complete product listing.

s LU N T RO D E quality takes the worry out of paying less.
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GE boosted profits
for an OEM by helping
design a better product

Technical Labs, Inc., Chamblee, Georgia was about to start production of electronic power controllers.

There were some problems, however, but their local components distributor saw that some good SCR
application assistance might solve them.

He called on General Electric. Our Electronic Components Sales Department salesman visited Technical
Labs. They familiarized him with the controller and the problems. Then he called Ralph Locher, a
GE SCR application engineer in Auburn, N. Y.

It was discovered that under the original design the controller would be
overstressed. Its life would be short, possibly resulting in expensive
recalls and replacements. So our engineers came up with a new
design for them. One that increased the product’s life considerably.

Technical Labs used the new design. They got a long-lasting con-
troller — and a successful, profitable product for the marketplace.

GE has found that going this far to help a customer makes the

soundest business sense. It's the way we get

good customers. And the way

we're keeping them. ey
\«

GE won’t leave :

you alone.

690-17

GENERAL &3 ELECTRIC
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Significant developments in technology and business

Japanese microcomputer
ready to compete with
U. S. machines in world market

by Charles Cohen, Tokyo bureau manager

With its domestic market
set to double for the next
few years, Toshiba claims
superiority over U. S. units

It had to happen. With the flurry of
activity to get microcomputer chip
sets to the market in the U.S. [Elec-
tronics, March 1, p. 63], it is little
wonder that a Japanese company,
aware of its own healthy domestic
needs, would develop a one-chip
microprocessor to tap that market
and become a major competitor in a
world market.

The company is Tokyo Shibaura
Electric Co. Ltd. (Toshiba). It esti-
mates the domestic Japanese market
alone at $11 million to $12 million,
with the market size doubling each
year for the next few years. More-
over, Toshiba claims that its micro-
processor surpasses those now avail-
able in the U.S. (see p. 40). Toshiba
estimates the price of a semicon-
ductor kit, including peripheral
logic and control circuits and all re-
quired memory, would add up to
approximately $580.

In addition to the central proces-
sor, the smallest possible configura-
tion of the microcomputer also re-
quires at least three other devices in
the series. These are the 128-word-
by-4-bit static random-access
memory, the 512-word-by-4-bit
erasable and electrically program-
able avalanche MOS read-only
memory, and the memory interface
unit. Other devices in the series in-
clude a 512-word-by-4-bit read-only
memory, an input output device
controller, a 12-bit-bidirectional bus
buffer, a universal input-output reg-
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ister, and an 8-bit interrupt latch.

Toshiba expects that initially it
will be selling about 1,000 central-
processor LSI chips a month. (This
would require processing only about
twenty of the company’s 3-inch wa-
fers if the yield is perfect.)

The single-chip microcomputer
processor contains approximately
11,000 p-MOS transistors on a 5.6-
by-5.9-millimeter chip in a 42-pin
dual in-line ceramic package. The
chip includes a 12-bit parallel pro-
cessor, 4,000 bits of microprogram,
8 words of 12 bits each of internal
memory, six registers, an internal
clock, and control circuits for pe-
ripheral circuits. The system is de-
signed for operation over the -40° to
+125°C range.

Add and subtract execution times
are 10 microseconds, while multiply
and divide execution times fall be-
tween 30 and 60 microseconds.

Large and wide. Both the large
size of the chip and its wide toler-
ance to temperature range are inti-
mately related to the semiconductor
technology used. Silicon gates were
used to build p-MOS devices with a
channel length of 6 micrometers.
Enhancement type p-MOS driver
transistors and depletion-type p-
MOS load transistors make it pos-
sible to operate circuits from *5-volt
power supplies rather than the
higher-voltage power supplies re-
quired when load transistors also
are enhancement type. Thus, chip
power consumption is only 0.8 watt

Mini vs micro. Toshiba's microcomputer breadboard compared with its minicomputer.
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East challenges West

The available data from U. S. microcomputer manufacturers does not pre-
cisely match that released by Toshiba. But if Toshiba is to compete in a
world market with its microcomputer, it will likely be challenged by these
U. S. chip sets:

B American Micro-systems Inc.’s AMI 7200 in final development. An 8-bit,
byte-oriented, expandable machine with 32 stack and file registers and 12
general registers. Can be used as 16-bit computer. Is microprogramable
and has 65-kilobyte memory capacity. Speed is described as one half to
one third that of a minicomputer.

m [ntel's MCS-4. Microprogramable 4-bit chip set. Adds two eight-digit
numbers in 850 microseconds. Contains seven 8-bit registers, plus eight in
address stack, up to 4,096 8-bit words in ROM, 5,120 bits in RAM.

m Fairchild’'s PPS-25. Microprogramable 4-bit chip set. Adds two eight-digit
numbers in 240 microseconds. Contains seven 25-character registers.
Takes up to 6,656 12-bit words in ROM and 1,280 data words in RAM. Also
adds two data words, in BCD digits, in 62.5 microseconds.

m National's GPC /P 4-bit chip set. Microprogramable, expandable in 4-bit
increments to 32 bits. (IMP 16 is 16-bit version.) Has seven general regis-
ters and a 16-word stack regardless of word length. Up to 65 kilowords in
RAMs or ROMSs. Typical macroinstruction time is 7 microseconds. An add
takes five microinstructions of 1.4 microseconds each, plus two main-
memory read cycles with 0.25-microsecond delay, which works out to 7.5

microseconds.

with dissipation margin for oper-
ation at high temperatures.

Toshiba claims that its processor
is easier to use than previous types
developed in the U.S. because many
auxiliary circuits, including clock
drive, are included on the single
processor chip, making it complete
in itself. The 12-bit parallel process-
ing mode is said to be ideal for con-
trol computers. O

Computers

Copier is mated
with computer

The marriage of technology by two
divisions of the Xerox Corp., New
York, has resulted in a new nonim-
pact printer called the model 1200,
which combines the company’s xe-
rographic copying techniques with
computer control. In essence, a com-
puter or magnetic tape unit is used
to drive a copying machine.

The project, developed by the
Business Products Group in Roches-
ter, N.Y. and the Information Ser-
vices Group in El Segundo, Calif.,
has been three years in the making.

40

But it had a predecessor based on
the company’s LDX system devel-
oped in Rochester several years ago
[Electronics, Sept. 18, 1967, p. 50],
which connected a xerographic
printer to a computer over long-dis-
tance telephone lines. That system,
however, was never debugged and
was abandoned.

Since then, Xerox Corp. bought
Scientific Data Systems, Inc., and
has presumably benefited from the
experience of the people at SDS
(which became Xerox Data Sys-
tems, and then the Information Ser-
vices Group), and from their work
with peripherals for the Sigma line
of computers. And in the 1200 sys-
tem ASCII characters are generated
from either a Sigma mainframe and
channel adaptor or a magnetic-tape
unit, then are passed through a con-
troller and an optical-character gen-
erator and finally are optically cast
on the selenium drum of ‘the xe-
rographic printer. An output stacker
is also included in the unit.

Versions. The 1200 is available in
two versions: an off-line version that
is compatible with any 800- or
1,600-bit-per-inch nine-track mag-
netic tape that is usable on IBM,
Xerox, and most other computers,
and an on-line version that is com-

patible only with Xerox Corp.’s
Sigma 6, 7, and 9 computers.

The print rate is 4,000 lines per
minute or about one page a second.
Unsensitized 8'2-by-11-inch paper is
used, formatted to 66 lines of 132
columns each. The unit can print its
own forms as it goes, or can use pre-
printed paper stock; and it can print
an unlimited number of copies—
where impact printers are limited to
six copies—which come out already
decollated. But there’s a tradeoff: an
impact printer’s six copies are made
all at once with carbon paper,
whereas the unlimited number of
copies from the 1200 are made one
at a time.

The magnetic-tape version will be
available for lease in the last quarter
of 1973, and the on-line unit will be
available in the first quarter of 1974.
Price for the off-line version will be
$2,600 per month minimum and for
the on-line model, $2,100 per month
minimum. Both prices include
$1,100 in copy charges and 100,000

copies. a

Space electronics

Comesat technique
ups station capacity

In tune with the communications in-
dustry’s drive toward an all-digital
world, Communications Satellite
Corp. has come up with a new dig-
ital television transmission system
called DITEC-1, which the com-
pany contends will produce “sub-
stantially reduced costs” by dou-
bling earth-station capacity.
Developed by Comsat Labora-
tories at Clarksburg, Md., DITEC-1
makes use of frequency-interleaved
sampling and of differential pulse-
code modulation (or DPCM) with
edge coding as its two key signal-
processing techniques. Comsat’s ef-
forts produced a patent for the
DPCM segment of the system last
December, as well as a patent appli-
cation covering the entire DITEC
system, according to Leonard S.
Golding, image processing depart-
ment manager at Comsat Labs.
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An alternative to DITEC’s 50%
saving in rf bandwidth—compared
to frequency-modulated trans-
mission systems now in use—is a
saving of up to 10 decibels in satel-
lite power. Trading capacity for
more power, DITEC can be used to
deliver monochrome- or color-
broadcast quality signals into a
small, inexpensive earth station with
a 15-ft antenna instead of one re-
quiring a 32-ft dish. This could re-
duce the estimated $150,000 cost of
a small earth station by approxi-
mately a third, says Burton 1. Edel-
son, a Comsat assistant vice presi-
dent and acting director of the
laboratories.

Though the ground-station sav-
ings effectively would be a one-time
economy, not counting lower per-
sonnel and related operating costs,
Comsat expects to capitalize on it in
its domestic-satellite communi-
cations venture through the CML
Satellite Corp., the new name as-
signed to the company it owns
jointly with Mc1 Corp. and Lock-
heed, and which Comsat staffers
have dubbed “Camel.”

While DITEC-1 has been de-
signed to handle any 525-line, 60-
field-per-second TV signal, it is not
limited to satellite applications, says
Comsat. By better controlling trans-
mission distortion problems such as
differential phase and gain, the dig-
ital system’s greater efficiency
“makes it attractive for increasing
capacity over terrestrial microwave
relays,” in Comsat’s view.

Flexibility. DITEC-1 can double
the capacity of a 20-megahertz radio
relay link to handle two TV signals,
for example, just as it does for an
earth station. Moreover, Comsat
says its system can also be used
“with existing or future terrestrial
microwave links for improved ser-
vice and the use of a greater number
of repeater ‘hops’ without degrada-
tion of the signal by repeater ac-
tion.” It has the additional ability to
be operated with some band-limited
cables. Such claims suggest a poten-
tial market for the system in the de-
veloping special-service common-
carrier market.

For a recent demonstration of DI-
TEC-1, Comsat used a 15-ft Radi-
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ation Systems Inc. antenna, which
can be set up without a crane or guy
wires and without a foundation. The
antenna received signals trans-
mitted from Comsat’s Andover,
Me., earth station to the Intelsat 4
satellite over the Atlantic Ocean. []

Instruments

Fast scan converter
can be time-shared

By combining an electrostatic de-
flection system with an external
magnetic focusing coil, engineers at
Tektronix Inc., Beaverton; Ore.,
have come up with what is probably
the world’s fastest practical video
scan-converter tube. The new tube
is limited in speed only by its plate
capacitance—about 175 picofarads
per plate—and achieves a full-screen
sweep rate of 1 megahertz at a drive
current of only 25 milliamperes.

By contrast, conventional scan-
converter tubes, which use magnetic
focusing and deflection, are typi-
cally limited to full-screen sweep
rates of about 200 kilohertz, accord-
ing to project engineer Bill DeVey.
Above that frequency, DeVey ex-
plains, power consumption in the
deflection circuitry grows to im-
practically high levels, and yoke
resonances cause nonlinearities in
the sweep.

A key element in the tube design
is a deflectron deflection structure.
Unlike  conventional  deflection
plates, the deflectron has its elec-
trodes deposited on the inside wall
of the tube as two pairs of inter-
digitated zigzag stripes.

Time-shared. The new tube is fast
enough to be used in a “time-
shared” mode—that is, it can, in ef-
fect, read and write at the same
time. For instance, when a com-
puter output is to be viewed on a
standard TV monitor, the tube can
run its electron beam along one line
of the TV raster, picking up anything
written on that portion of the target,
then be switched into its write mode
and for 8 microseconds record what-
ever input the computer has to give

it. This makes it unnecessary for the
computer to accommodate the slow
scanning rate of the TV monitor.

After one raster scanning cycle in
the time-shared mode, the tube pro-
duces a dotted-line image of the in-
put waveform. If the waveform is
repetitive, the blank spaces will fill
in during succeeding cycles. If the
waveform varies, the converter can
show it in a variable-persistence
mode. That is, separations between
dots decrease so that the trace ap-
pears to build up in intensity as the
waveform sweeps across the screen.
The effect makes it easy to see the
history of electrocardiograms or
other complex waveforms like a de-
caying trace on an oscilloscope.

A scan converter built around the
tube can resolve more than 1,000 TV

Deflectron. Distributed deflection plates
in Tektronix’ new scan converter tube are
deposited on the inside of the envelope in
a zigzag pattern. Auxiliary electron guns
provide rapid erase.
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lines per picture height at 50% mod-
ulation at the center of the screen,
dropping to 850 lines at the corners.
(A modulation level of 50% is com-
parable to half-signal amplitude; at
zero modulation, noise would
swamp the signal.) To obtain this
high resolution in the time-shared
mode, the Z-axis control amplifiers,
which govern beam intensity, have
the high bandwidth of 30 MHz.
Despite its improved perform-
ance, the new scan converter will
cost less than most magnetically de-
flected types. According to Jerry Ra-
mey, the converter’s marketing pro-
gram manager at Tektronix’ In-
formation Display Products divi-
sion, a low-resolution magnetically
deflected converter currently made
by Tektronix lists at $3,175. The
new one will cost $2,950 in a 500-
line resolution version, and $3,450
with 1,000-line resolution. O

Instruments

Pocket slide rules
get price push

Engineers waiting in line for an HP-
35 shirt-pocket calculator got a
break last week. Hewlett-Packard
cut the price to $295 and it offered
an updated model at the old figure
of $395. The new HP-45 performs
47 operations—25 more than the
HP-35—and it can also do register
arithmetic with nine addressable
registers.

The moves were not surprising.
Even though the HP-35 has been
one of Hewlett-Packard’s most suc-
cessful products [Electronics, Feb. 1,
p. 102], and over 75,000 have al-
ready been sold, the company can’t
help but be alert to competitive
pressures as others aim for a share
of an established market.

Company spokesmen explained
the marketing strategy. At $395, the
HP-35 commanded the middle of
the calculator market because of its
popularity among engineers and sci-
entists as a personal “electronic slide
rule.” At $295, a price made pos-
sible by rising production rates, it
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should win much of the huge poten-
tial market among college students.
Meanwhile, the new model is being
aimed at professionals who have
been buying higher-priced desk cal-
culators with more automatic func-
tions than the HP-35. Some of the
HP-45’s extra functions, like its abil-
ity to do trigonometric calculations
in degrees, radians, and grads (a Eu-
ropean measure of angles) are also
expected to entice surveyors,
navigators, and the like into the
Hewlett-Packard fold.

Peter Dickenson, HP-45 project
manager, considers it the equal in
versatility of some programable cal-
culators costing around $2,500. It
cannot be set up to run complex
equations automatically, but the
register arithmetic capability gives it
almost the flexibility of a computer
in the hands of a skilled operator, he
explains. Other miniature calcu-
lators, including the HP-35, have
only one addressable register.

Desktop with printout. Hewlett-
Packard is also offering an inexpen-
sive, desktop printing calculator
built around the HP-45 chip set. De-
signed for people who like records
kept as they wend their way through
a problem, it prints out the func-
tions performed, generates error
codes when illegal entries are made,
lists register contents, and shows
negative results in red ink. This ver-
sion, the HP-46, costs $695 plus $95
for an optional display.

The extra functions of both ma-
chines are the result of a four-fold
increase in memory size and a shift
key that turns most of the original
35 keys into dual-function controls.
In the HP-35, programs and con-
stants were stored in three 2,560-bit
MOS read-only memory chips. Those
chips are replaced by two quad
ROMs storing a total of 20,480 bits,
plus a 10-register chip. The five cen-
tral-processor and display chips are
unchanged.

Among specific uses of the nine
addressable registers are accumulat-
ing two-dimensional vector values
and statistical data. By pressing
keys, the operator can immediately
see mean and standard deviations of
the accumulated values. The 10th
memory register implements a “last

Packs a wallop. This is a 47-operation ma-
chine with nine addressable registers

X function that allows the operator
to recall the previous argument and
recover from an error in a new en-

try. a

Production

Du Pont mixes gold
pastes for hybrids

Last year, the Du Pont company
tantalized hybrid IC producers by
showing—but not selling—a “thin-
thick-film” gold paste. Exposed to
ultraviolet light, the film polymer-
izes like photoresist. It can be devel-
oped on a ceramic substrate and
then fired like screen-printed paste,
allowing conductor patterns almost
as fine as those made by thin-film
processing to be formed without
vacuum-deposition systems.

Last month at the Semicon III
conference in San Mateo, Calif., Du
Pont disclosed an equally inter-
esting material—a photoetchable di-
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electric paste. With the two mate-
rials—called Fodel by Du Pont—
high-density, multilayer inter-
connection patterns can be devel-
oped and fired. To form such pat-
terns with thin-film layers has
required complex selective depos-
ition or etching technologies.

In one sample, shown by Eric
Jolle of Du Pont’s materials re-
search staff, small rectangles etched
from a dielectric film served as
crossover insulations between con-
ductors. In another, X-Y wiring lev-
els were interconnected at vias
etched through a dielectric inter-
layer. The gold stripes were 3 mils
wide and spaced 3 mils apart, and
the vias were 5 mils square. In a
third exhibit, a microphotograph,
the conductor ends were shown nar-
rowed to an array of l-mil-wide
fingers, ready to receive a beam-
leaded monolithic chip [Electronics,
April 26, p. 76].

Jack Barrington, sales manager,
expects a line of Fodel to be ready
in the fall. While most thin-film
manufacturers have photoetching
equipment, many thick-film manu-
facturers do not, and “our concept
has been to offer this capability to
thick-film houses,” Barrington ex-
plained.

Fodel films must be handled un-
der yellow ‘“safe” lights until they
are developed, and the patterns
must be exposed to ultraviolet light
in vacuum-printing frames to pro-
duce narrow-line patterns. After ex-
posure, the patterns are developed
by removing the unexposed film
with a solvent. Then the circuits are
washed, dried and fired in air in a

furnace at temperatures from 750°
to 1,000°C. A typical firing tempera-
ture of 850°C gives the gold lines a
resistivity of less than 15 milliohms.
In small quantities, the gold paste
will cost around $350 an ounce, and
the dielectric paste $200. The dielec-
tric costs more than conventional
glass frits, but the gold is about the
same per unit area as conventional
gold pastes. The gold is applied only
about a third as thickly as conven-
tional screen-printing pastes, so it
covers more area. It can be screen-
printed for rough patterning and
photoetched to conserve paste. [

Avionics

High-angle approach
means New avionics

Although adopting quieter jet en-
gines is one method the airlines use
to reduce annoying jetliner noise
around airports, a $3.6 million Gov-
ernment-industry-airline  program
seeks a complementary and faster
way: instead of an incoming jetliner
making the usual long and shallow-

‘angle approach to the runway, a

two-segment approach is proposed
by NASA. This brings the plane in at
a steeper—and thus higher—angle
part of the way before it changes to
a normal glide slope. If the two-
segment approach promises to be
quieter, a market for new avionics
may well be in the offing.
Preliminary signs are that the
idea works well on a Boeing 727

NEW ENTRY ANGLE OF 4° TO 7°

.

3 i OLD ENTRY

/ANGLE OF .27

k 4

GROUND

44

that United Air Lines recently put
into scheduled West Coast service,
says Dallas G. Denery, project man-
ager for the two-segment approach
at NASA’s Ames Research Center,
Sunnyvale, Calif. Another program
using a UAL DC-8 will begin later
this year, he adds. Each two-seg-
ment project cost $1.5 million for
UAL’s participation and about
$250,000 to avionics supplier Collins
Radio Co. Also watching are the
FAA, other airlines, airline pilots,
and equipment makers.

Recent FAA regulations and pub-
lic pressure spurred new interest in
the concept, which has been kicking
around NASA and the FAA for some
time. A plane enters the upper seg-
ment between 4,000 and 6,000 feet
and follows a steeper descent of be-
tween 4° and 7° to an altitude be-
tween 400 to 1,000 feet, where it
changes to a normal glide slope,
usually 2° to 3°.

Updated avionics. Modern avion-
ics make it possible. To implement
the two-segment system for the 727
program, Collins added a small
analog computer to direct the neces-
sary inputs to the plane’s normal
autopilot, autothrottle and flight di-
rector avionics. The special-purpose
glide-slope computer uses inputs
from an altimeter corrected for
barometric pressure. These inputs
are combined with data from
ground-based  distance-measuring
equipment for the upper segment
and instrument-landing-system
glide-slope data for the lower seg-
ment, Denery says.

The system avoids “overshoot” on
the upper segment and ‘“‘under-
shoot” on the lower segment, and it
doesn’t add to the pilot’s chores dur-
ing landing. For the DC-8 program,
Collins will modify its Mark Two
digitally-computerized area naviga-
tion system to accommodate the
two-segment approach.

Although the concept cuts down
noise, airlines will have to measure
its cost effectiveness. A redundant
analog system for the 727 would

Sound-saving approach. By bringing an
aircraft in at a steeper angle, NASA believes
it can reduce jetiner noise around airports
It can a'so boost avionics sales
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cost about $30,000 while an area
navigation system costs several
times that, Denery estimates. Be-
sides the different landing charac-
teristics of the two jetliners, the pro-
gram also will assess these two
alternatives to the two-segment ap-
proach. O
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Sony’s SSD scheme
makes cheaper GaP

Green light-emitting diodes are
scarce and costly because gallium-
phosphide crystals are difficult to
grow by conventional zone-refining
and Czochralski methods. But that
difficulty has been overcome by a
new growth process—called syn-
thesis, solute diffusion (SSD)—re-
ported last month at the Semicon III
conference in San Mateo, Calif., by
the Sony Corp.

Sony believes an uncut SSD crys-
tal would not cost much more than
the raw materials plus factory over-
head. The reason: the equipment is
very simple.

Uniform crystals about 2 inches
in diameter and 3 to 4 inches long
are being grown in small reactors at
Sony’s research center in Yoko-
hama, Japan. The reactors require
hardly any attention—unlike the
complex Czochralski pullers—and
can be scaled up in size to produce
crystals with diameters of 3, 4 and
maybe 5 or 6 inches, according to
Akikaza Shibata, of Sony’s research
staff. The lab-grown crystals are
larger than those now made by con-
ventional production machines.

Sony’s SSD reactor is a vessel con-
taining a quartz crucible shaped like
a test tube. A gallium-phosphide
seed crystal is placed in the crucible,
which is then filled with gallium. A
charge of red phosphorus is placed
in the outer vessel. Heating coils
hold the bottom of the crucible at a
crystallization temperature of 420°C
and the top at a melting tempera-
ture of 1,200°C. The warm phos-
phorus vaporizes, enters the melted
gallium, and combines with the gal-

lium which supersaturates and
crystalizes on the seed crystal.

Low but slow. The crystal con-
forms to the shape of the crucible,
emerging as a rod of uniform-
diameter. Unlike crystal pulling, the
process is not hazardous because the
pressure in the vessel is low, about 1
atmosphere, but it is slower, taking
several days. Growth by the Czoch-
ralski process ranges from 1/10 in.
per hour to 1 in. per hour, depend-
ing on crystal quality and size.

A major advantage of Sony’s SSD
process is that the reactor can be left
unattended. Only a failure of the
heating-coil would stop the crystal
from growing properly.

The rods are not perfect single
crystals, being composed of single-
crystal grains up to about 1 cubic
centimeter in size. However, diode
chips containing parts of two crys-
tals do work. The emission vari-
ations of about 20% to 30% in inten-
sity across the diodes is not
apparent to the eye.

Hardly any point defects are
found on the GaP wafers. Conven-
tionally grown GaP crystals have
100,000 to a million defects per
square centimeter, according to
Sony. Such defects degrade diode
performance and are generally cov-
ered over with an extra epitaxial
layer. Sony merely applies one layer
by a liquid-epitaxy method. In the
lab, the layer is formed by pouring
molten GaP over wafers heated in a
tube containing inert gas.

The diodes, once doped to emit
green light, have a quantum effi-
ciency of 0.15%. Red diodes have ef-
ficiencies to 7.4%. O

Consumer electronics

Uhf alternatives
proposed by FCC

The FCC is hoping to ease the trou-
bled uhf-vhf television tuner parity
issue by proposing two alternative
methods of making uhf tuning as
easy as vhf tuning when a 70-posi-
tion detent tuner is used in a re-
ceiver. The commission is making
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A newconceptin
packaged power circuits

as convenient
as the I'Vdinner.
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The International Rectifier PACE/pak™ is the de-
vice behind this new concept.

They are power integrated circuits, made up of
SCRs, diodes, triacs, etc. which give you a complete
control circuit function in a single package. And like
the TV dinner, they take most of the shopping and
assembly times out of the job.

But that's just the beginning of the benefits they
offer.

Smaller size. PACE/paks (Passivated Assem-
bled Circuit Elements) are electrically isolated up to
2.5 kV. There's no need for a separate isolated heat-
sink, so you get up to 60% reduction in space re-
quirements.

A better designed system. With the smaller size
of these power hybrid control circuits you get more
design and packaging flexibility. And since you don't
have to spend time designing with discrete compo-
nents, you have more time to make other improve-
ments.

One-fifth the assembly time. No more do you
have to assemble five to seven devices for single and
3-phase functions. With the PACE/pak there is just
one part to mount, one part to interconnect with push-
on or screw terminals. Your system reliability is high-
er, too.

Just think of the other savings you can make in
testing, inspection and field servicing.

Lower inventory costs. We estimate a 7-to-1
reduction in inventory, plus savings in procurement
time and costs. Standard PACE/pak circuits now
cover 90% of single-phase power circuit require-
ments, with more in development for 3-phase appli-
cations.

They are available as standards with 25 or 42.5
Amp current ratings, in either 120 or 230 Volt RMS
versions.

Find out how PACE/paks will revolutionize your
designs like dc motor controls, inverters, chopper
drives, generator exciters, solid-state circuit breakers,
battery chargers and variable dc power supplies.

Call your local IR sales office for details or con-
tact the factory: International Rectifier - 233 Kansas
Street, EI Segundo, CA 90245 + (213) 678-6281
TELEX: 67-4666.

International
Rectifier

(w)
... the innovative power people I"R
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this move because manufacturers
have not been able to meet the orig-
inal requirements of the FCC, which
is ruminating on comments from
tuner makers filed June 1.

The proposals are: the elimina-
tion of routine fine tuning on
monochrome and color sets—where
routine means the need for adjust-
ment on a day-to-day basis—and for
monochrome receivers only, a chan-
nel-selection mechanism capable of
positioning the tuner within *1
megahertz of the correct frequency
with equal uhf and vhf fine-tuning
speed. This mechanism would be a
replacement for the automatic fre-
quency control circuitry in mono-
chrome receivers. On one hand, re-
moval of the afc requirement is a
boon to makers, but the more strin-
gent £1-MHz requirement is not.

The FcC initially mandated uhf-
tuner parity for monochrome and
color sets in November 1971 and set
a schedule that would complete to-
tal parity by July, 1974 [Electronics,
Feb. 28, 1972, p.95]. But TV tuner
makers could not meet the require-
ment that the tuner had to be accu-
rate to within £3 MHz of the pull-in
range of afc. As a result, waivers of
different duration were granted to a
number of tuner makers and set
manufacturers beginning a year ago
[Electronics, May 8, 1972, p.31 and
July 3, 1972, p.43] and finally the
FCC extended the schedule to July 1,
1975.

The FCC has based the latter pro-
posal on a tuner prototyped by
General Instrument Corp.’s Sickles
tuner division. The new tuner is a
70-position uhf detent tuner accu-
rate to *1 MHz, with a tuning speed
of 22 kilohertz per degree of rota-
tion. Further, William Firestone,
group vice president of Sickles, says
there have been no problems in
meeting the demand for £3-MHz de-
tents.

Sarkes Tarzian Inc., GI's main
competitor in the field, also claims
no hardship in meeting the same de-
mands of the industry although set
maker RCA, for example, has said it
has felt the brunt of a shortage from
both GI and Sarkes Tarzian. And
says its president, Sarkes Tarzian, of
GI's new tuner, “It’s premature. It is
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impossible to meet that requirement
on a mass-production basis without
going to great expense.”

Tarzian’s reply to the FCC is a
plea not to legislate progress.
“When manufacturers can produce
this kind of product in mass pro-
duction, then requirements should
be set,” proposes Tarzian. “Then
we’d avoid waivers and this kind of
situation.”

The Electronic Industries Associ-
ation has also filed a comment, sup-
porting the commission’s proposal
to change the requirements. How-
ever, the EIA has voiced doubt as to
whether *1-MHz accuracy can be
achieved in all cases. It has noted
that there are no available uhf
tuners that do not have tune-in er-
rors when the worst case is included.
The EIA recognizes that the pro-
posed rules are an improvement.
But it suggests maintaining the cur-
rent rules for another year to give
tuner manufacturers enough time to
develop an accurate tuner.

Meanwhile the varactor tuner,
which does meet accuracy require-
ments, has not come down in price,
and is still used for top-of-the-line
sets. And most industry insiders
agree it will take several years of
evolution before the varactor unit
becomes inexpensive enough for use
across the board. Manufacturers of
varactor tuners not only include
Sarkes Tarzian and GI, but RCA,
Motorola, ITT Semiconductor and
Oak Industries Inc. Selectronics di-
vision. GI claims to be working on
an alternative to detent and varac-
tor tuning, and ITT is also working
on a new type of varactor. 0

Trade

Industry, labor seek
curbs on Nixon bill

Electronics manufacturers and orga-
nized labor are in apparent agree-
ment that President Nixon’s Trade
Reform Act of 1973 should be
amended to require ongoing partici-
pation by industry, labor, and other
affected parties in any new inter-
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Microsystems Intemational...

Big in Memories

It's an understatement! We're about the biggest
semicon memary components manufacturer in
the business—and we're getting big in memory
systems too. (The board in the photo is
Microsystems latest 8K X 12 memory module).

We're big in memory technology with p and n
channel silicon gate MOS LI for low cost, low
power applications; and the complimentary
Schottky clamped bipolar for high speed
requirements. Our broad product line includes
RAMs, ROMs, pROMs, Shift Registers, Special
Purpose and Peripheral Circuits. The line
features TTL compatibility, a range of bit
capacities from 64 to 4096, access times from
20 ns to 1500 ns and a choice of static or
dynamic operating modes. Deliveries are the
best. Our high volume 3 inch wafer fab facility is
running around the clock. And product of the
highest quality is assured by a fully approved test
lab, backed-up by our unique SEM failure
analysis program.

We haven't overlooked new products either.
Over 350 engineers and technicians are
dedicated to the development of advanced
circuits and processes. When it comes to service
we're hard to beat, with our worldwide network
of sales and applications engineering offices,
stocking distributors and sales representatives.

When considering your next order for memory
components and systems remember
Microsystems International—we're about the
biggest in the business.

microsystems
MOS & Bipolar Memories from 4

the performance leader

microsystems international limited, box 3529 station c, ottawa, canada K1Y4J1

international
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SCIENCE. "SCOPE

Canada's Anik 2 communications satellite, launched in April, will provide additional
capacity to meet the demand for Telesat Canada's commercial services. Like Anik 1,
world's first domestic synchronous satellite, it has a capacity for more than 5,000
telephone circuits or 12 high quality color television channels. Hughes is build-
ing a similar series of satellites for two American companies that plan U.S, domes-
tic systems to start in 1974 and 1975.

Several new composite materials developed for NASA space projects hold great prom-
ise for civilian use in such fields as biomedicine, agriculture, and furniture
manufacturing, according to Hughes scientists who have just completed a technology
utilization study for NASA. Medical applications include bio-compatible prosthet-
ic devices of carbon fibers in an epoxy-resin matrix and braces of graphite-fiber-
reinforced plastic (equal in strength to steel at one-eighth the weight).

Filament-wound graphite-glass fiber composites reduce the cost of grain silos and
water tanks. Air-inflated barns and other structures made from fiber-reinforced
plastics have a life expectancy of at least 20 years. Foams with fire-suppressant
and self-extinguishing properties have been developed for furniture -- both hard
foams for casting replicas of carved wood and soft foams for upholstering.

An Australian domestic communications satellite system is the subject of an exten-
sive study by the Australian Post Office (APO). The system would distribute tele-
phone, telegraph, television, and educational services throughout Australia's vast
territory. Hughes was the successful competitor in a worldwide competition to pro-
vide consultant services to the APO for this study, which will initially determine
the operation, benefits, and economic feasibility of the system.

Jacques Cousteau's oceanographic research vessel, Calypso, safely navigated the
hazardous Drake Passage at the southern tip of South America with the help of an
earth-orbiting sensor and a satellite built by Hughes. The multispectral scanner
aboard NASA's Earth Resources Technology Satellite 1 photographed weather and ice-
berg formations along the route. The pictures were processed by Goddard Space
Flight Center and relayed to the U.S, Navy's Fleet Weather Facility, which relayed
the information to the Calypso via Applications Technology Satellite 3.

Hughes needs R & D Engineers to participate in the growth of our microwave and mil-
limeter wave product lines., We have openings in transistorized microwave ampli-
fiers, Gunn and Impatt diode sources, millimeter wave subsystems, traveling wave
tubes for space applications, and high-voltage, high-efficiency microwave power
supplies. Please write: B, E., Shryack, Hughes Electron Dynamics Division, 3100 W.
Lomita Blvd., Torrance, CA 90509. An equal opportunity M/F employer.

1500 watts of electricity from solar energy are being produced by the FRUSA (Flex-
ible Rolled-Up Solar Array) system aboard a U.S. Air Force Agena satellite. Its
two 16-foot panels, each with 17,250 solar cells, were rolled into a cylinder at
launch, then unfurled in space. Now Hughes is developing an advanced multi-mission
version with an analog/digital voltage regulator. Welded aluminum construction
will enable it to tolerate much higher temperatures during near-sun missions.

Creating a new world with electronics
e e e e B e I ™ 3
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I 1
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HUGHES AIRCRAFT COMPANY
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national trade negotiations before
they are concluded by the President.
But that, plus a call for rapid and
mandatory enforcement of anti-
dumping and countervailing duty
laws, was about all the two sides
could agree on in testimony at the
end of May before the House Ways
and Means Committee.
Congressional sources question
whether Committee Chairman Wil-
bur Mills (D., Ark.) can meet his
August deadline for reporting out
H.R. 6767, which would give the
White House sweeping new powers
to negotiate trade agreements. Part
of the problem facing Mills is the

need to accommodate the divergent
views of industry and labor. Labor
continues to support the Burke-
Hartke bill. which industry and
most Federal officials regard as
overly protectionist and threatening
to offshore operations.

Largely similar positions were
presented on May 30 by the Elec-
tronic Industries Association and
WEMA. Both strongly opposed the
Nixon plan to eliminate Items
806.30 and 807 of the U.S. Tariff
Schedules. under which unfinished
parts exported for assembly are
reimported in a finished product
with duty only on value added. ]

News briefs

Fairchild raises SSI prices

Fairchild Camera & Instrument Corp. is raising distributor prices on TTL and
DTL small-scale integration products by about 15% across SSI product
lines. Robert M. Skinner, director of distribution for Fairchild Semiconductor
Components, says that although competitive pressures had driven SSI pric-
ing down over the past few years, demand for TTL and DTL SSI products
has recently soared.

“This has caused lead times for SSI| products to stretch out intolerably,
while MSI products are relatively available,” states Skinner. Skinner says
the company is convinced that the cost adjustment will improve Fairchild’'s
ability to supply TTL products in the mix demanded by the industry.

National to set up shop in Thailand

National Semiconductor Corp., Santa Clara, Calif., has received approval
from the Board of Industry of Thailand to manufacture integrated circuits
and transistors in that country. According to Charles E. Sporck, president
of National, the company plans to establish a manufacturing facility in Sam-
rong this September. The company has additional plants in Connecticut,
Singapore, Malaysia, Hong Kong, Scotland, and West Germany.

Japan not dumping microwave ovens, U.S. says

The U.S. Treasury has determined that “‘microwave ovens from Japan are
not being, nor are likely to be, sold at less than fair value’’ within the mean-
ing of the Antidumping Act of 1921. The mid-May ruling followed a tentative
determination in favor of the Japanese in early April that allowed interested
parties to present written or oral objections to the agency; the principal U.S.
complainant was Litton Industries Inc.

Fairchild, TRW launch satellite plans

Joining forces to pursue the growing commercial communications satellite
market. TRW Systems Group, Redondo Beach, Calif., and Fairchild Indus-
tries, Germantown, Md., have teamed to bid on the projected $85 million
satellite system being assembled by RCA Global Communications Inc. and
RCA Alaska Communications Inc. The system is scheduled to be launched
in late 1975. Under the terms of the agreement, Fairchild will construct the
satellites, and TRW will supply the communications transponders and alti-
tude, command, and control systems.

RCA expands power-devices facility

A booming electronics industry has triggered a host of recent facilities-ex-
pansion projects such as those of Fairchild and Motorola [Electronics, May
10, p. 38]. Now RCA, joining the trend, is expanding its power-devices fa-
cility at Mountain Top, Pa., by leasing a 44,000-square-foot building.
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Production
Equipment?

Call Hughes
(714) 757-1200...

Microcircuit welders, bonders and
soldering equipment (RS 232)

Ext. 393
Wire terminating and harness
laying systems (RS 234)

N/C positioning *
tables and systems (RS 235)

. -

Ext. 392

Industrial

(213)
670-9040,
Ext. 6661

Wiring analysis systems: FACT®
Flexible Automatic Circuit
Testers (RS 236)

Telephone the extension numbers shown
for immediate information. For product
literature, circle reader service (RS)
numbers, or write Sales Mgr., 2020
Oceanside Blvd., Oceanside, CA 92054.
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New.
8=channel recorder

with preamps
in a single box.

It's the Brush 481. For about $1000
less than the same components bought
o separately.

.d Itgives you Brush quality. And Brush in-
4 novations. For example: pressurized
¢ inking system that writes dry and elimin-
| ates smudging, puddling and priming. And
« | Metrisite® non-contact servo-loop feed-

| back device that guarantees 99.5%
| linearity.

You also get 12 pushbutton chart
speeds, from 0.05 to 200mm/second. 40
e il Hz full scale frequency response. And the

built-in preamps provide a measurement
range of ImV/div to 500 V d-c full scale. With differential, balanced
and floating inputs and high common mode rejection.

Finally, you get your choice of either a compact portable or rack
mounted version—and accessories like chart take-up reel
and Z-folder.

The only thing missing: the problems of separate preamps.

You'll certainly want more information. So contact Gould Inc.,
Instrument Systems Division, 3631 Perkins Avenue, Cleveland,
Ohio 44114. Or Rue Van Boeckel 38, Brussels 1140 Belgium.

== GOULD
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Packard opposes
Nixon trade tax
plan. . .

. . . defends
foreign plants as
export sales booster

FAA’s cutback
posture worries
some firms

Arinc to build
own Chicago net
but lease one in L.A.
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Washington newsletter

Former Nixon cabinet member David Packard, on WEMA’s behalf tes-
tifying before Congress on the President’s Trade Reform Act of 1973,
has advanced a counter-proposal that could wipe out an Adminis-
tration plan to boost U. S. treasury tax revenues. The plan opposed by
Packard would assess U. S. taxes on overseas operations in nations of-
fering extended “tax holidays.” Hewlett-Packard Co.’s chairman says
that, if these taxes are enacted, “the proper action for Hewlett-Packard
Co. would be to pay a fair share of local taxes rather than asking the
governments of Singapore and Malaysia to continue our ‘tax holiday’
status.” Packard’s reason: “We believe American business has a re-
sponsibility to make sure their foreign operations are good citizens of
the nations where they operate. Part of this is paying a proper share of
taxes in the host country.”

Packard defended H-P’s foreign operations by noting that the com-
pany’s exports to Germany, Britain, and Japan have soared since the es-
tablishment of plants in those countries. Being accepted as a “local sup-
plier” has given H-P an entree for export sales that otherwise “we
would not have secured,” he explained, citing a 46% increase in inter-
national orders to nearly $140 million in the first half of H-P’s fiscal
1973 compared with the same period in 1972. In that year, 40% of the
company’s business, or $200 million, came from foreign orders, and
74% of these were filled with U.S. exports.

Although there are some indications that the spending hold-down at
the Federal Aviation Administration may be loosening, companies
eyeing new business are increasingly worried by the continuing
drought of new contracts. One apparent victim of the agency’s cutback
posture, mandated by the Office of Management and Budget, is Lock-
heed Electronics’ development of the Automated Radar Terminal Sys-
tem 2 (ARTS 2), now undergoing prototype testing (see p. 66). Although
the agency originally wanted to buy 90 of the 145-unit order in the first
three years, it now is talking about only 70 and possibly rebidding for
production units.

Another victim of FAA hesitation is the estimated $30 million first
phase of the ARTS 3 enhancement program. Sperry-Univac has devel-
oped the prototype package of ARTS 3, but agency infighting reportedly
is delaying decisions on how to implement the program and whether it
should be a sole-source procurement to Univac.

Aeronautical Radio Inc., which thought last year that it might be
cheaper to buy service from other companies for its planned microwave
communications networks in the Chicago and Los Angeles areas [Elec-
tronics, Dec. 18, 1972, p. 49], changed its mind at a special board meet-
ing on May 25 and decided to split its bets. It will ask the FCC for li-
censes to build its own system in the Chicago area and dicker with
microwave companies for service in the Los Angeles area. However, if
negotiations with companies in the Los Angeles area don’t work out,
Arinc could wind up building its own system there, too.
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Washingtoncommentary

Wrapping DOD’s black boxes

Q. What is it that you carefully package after
manufacture and then unpackage to put into
another equally sturdy package that costs up to
400% more?

A. Semiconductors and most other electronics
products sold to the Department of Defense.

Why? Because, despite the judgment of most
electronics contractors that their commercial
packaging is adequate for most military ship-
ping and storage needs, many military com-
mands still operate by a book filled with pack-
aging guidelines that are sometimes ill-
conceived, often outdated, frequently dupli-
cative, and always expensive. These are the
conclusions of congressional auditors in the
General Accounting Office, who have been
looking at defense packaging requirements for
a couple of years now. And, for a change, the
GAO’s assessment of the problem has delighted
Federal suppliers, some of whom have been
known to grumble at some of the agency’s
other efforts to turn up examples of military
program mismanagement.

Military packaging and its peculiar range of
problems do not seem destined to become
front-page material, particularly in a city still
transfixed by Watergate and its political fallout.
Nevertheless, the GAO and the contractors it
surveyed are convinced there is something
wrong with a system in which as much as 10%
of an annual outlay of $13.4 billion goes for
bags, boxes, containers, crates, and plastic
wrap.

Solid gold boxes?

The problem is not that DOD “must be buy-
ing solid gold containers,” as one congressional
recipient of the study mused. But it is buying
individually packaged semiconductors, ma-
chine screws and even metal washers that are
usually distributed to the military in quantities
of at least 10 and sometimes in the hundreds.

“The only difference in packaging and pack-
ing between commercial and military semicon-
ductors is that of labeling and its cost,” says one
contractor. “However, the electronics industry
has recently been directed by the Defense Elec-
tronics Supply Center to package all semicon-
ductors that they buy in a barrier material per
MIL-B-81705A.” The minimum cost increase to
meet that specification, he figures, “will exceed
400% of the cost for commercial items.”

Then there are contracts that contain such
literary gems as: “LEVEL C PACKAGING SHALL
BE METHOD IC-2 FOR LEVEL A IN STEPS 1,2 AND 4
AND ENCLOSING THE ITEM(S) IN A SNUG FIT-
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TING HEAT SEALED BAG OR WRAP FABRICATED
FROM BARRIER MATERIAL CONFORMING TO L-P-
378 OR TYPE B-2 OR B-3, CLASS 1, GRADE A, BOR C
OF MIL-B-13239 OR TYPE 11 OR 111 OF MIL-F-
33191.” To locate and run through the variety of
brochures and manuals defining these codes
and then see that they are coordinated and im-
plemented, contractors protest that they must
maintain special staffs of legal, accounting, op-
erating, transportation and lots of clerical per-
sonnel. “That is where most of your costs are,”
explains one former electronics plant manager
now assigned to Washington to “wrangle over
just such stupidity as this.”

Worse than that, sometimes the codes for
similar parts are different. “We pack a lot of
modules for DOD,” observes another manufac-
turer’s man, who cites just one part that it is
possible to label either 3G11000BGXD3YYAYYYY
—or else, with no less a degree of confusion,
2M1100DABBBXXY10AAQAD. “I guess it is up to
the person that codes the part,” he sighs.

Going commercial

Whatever the reason—and rest assured that
DOD will always argue that it has a good one—
no one in industry disputes the contractor who
concludes that “Government packaging specifi-
cations are definitely not clear and easy to fol-
low; and only someone with a complete up-
dated file of all Government booklets and
pamphlets . . . can hope to even begin to cope
with lengthy sets of code numbers and letters
that call out Defense Department packaging. It
is my considered opinion, based on eight years
of Government contracts administration, that
the Government could realize a very consider-
able cost savings each year by converting to
standard commercial packaging.”

Where the Defense Supply Agency and the
Army have achieved limited economies by
turning to commercial packaging for some
products used in the U.S., the GAO contends
the Air Force and the Navy still specify “very
high levels of packaging,” particularly for elec-
tronics products. Though GAO wants congres-
sional consideration of the problem, little is
likely to happen without some strong and well-
organized industry complaints. Packaging has
never been high on the list of congressional pri-
orities. “For one thing, it’s dull, dull, dull,” says
one candid congressional staff man. “If contrac-
tors want action, why don’t they try the Penta-
gon? They have a new Secretary of Defense
over there, and new secretaries for most of the
services. This is really their job.” —Ray Connolly
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. Your mother
didn’t scrub floors
for18 years to send
you through Cal Tech
just soyou could

end up hardwiring
~ aprocessor.




Introducing
National’s IMP-16C.

The processor you bu
fnstond of Hulll.

Buying a controller instead of building it frees up
engineers’ time from this routine job. Freeing them up for
more important tasks like solving real systems problems
instead of tinkering around putting together nuts and bolts.

Starting from scratch and designing all the circuitry
of a hardwired controller, then building, testing and docu-
menting it could take an investment of as much as $200,000
and months of engineering time.

The IMP-16C is an off-the-shelf microprocessor
that allows you to build into your system precisely the
capabilities you need, and to customize it to your
immediate application, by programming, rather than
laborious hardwiring.

It’s not a computer, or even a minicomputer. ¢
It's a microprocessor. A lot simpler and
cheaper than a minicomputer.

IMP-16C consists of a 16-bit micro- 7
processor, clock system, memory and 1/0
port with bus drivers, 256 words of read/write
memory (RAM), and provisions for 512 words of
ROM/pROM memory. All on an 8% by 11 inch PC card,
shown here actual size. A teletype or most any peripheral
can be connected to the I/0 port and up to 32K words of
memory can be controlled by the memory port.

A standard set of 42 instructions makes the IMP-16
ideal for the control of equipment such as data terminals, tes
systems, communications equipment, machine tools, pro-
cess control systems, and peripheral device control systems.

This is the first of our GPC/P (General Purpose
Controller/Processor) family of LSI functional building
blocks for configuring parallel processors.

{ .3 Allin a proven, totally debugged system.
& Get one and play around with it.

You'd be surprised how much money

(and aspirins) it'll save you.

For further information write
| National Semiconductor Corporation,
1 2900 Semiconductor Drive,

J Santa Clara, California 95051.

/ If not for yourself, for your mother.

o specialists available in: Miami (305) 466-8309, Boston (617) 273-1350, Chicago (312) 693-2660,
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+12,500 DIVAR Dual Disc Orive System
and save $87,000.

Maximize. DIVA'S
Dual Disc Drive System,
DD-11/2, will give your
minicomputer the ca-
pabilities found in 4
maxis costing any-
where from $100,000 to
$400,000. DD-11/2 provides total
operational flexibility.

Expand. The mix and match multiple controller permits
the simultaneous operation of up to four disc drives (each
additional drive, $4650). The controller fits inside the
minicomputer and becomes a part of the main frame.

-

Use one. Either drive o =%
can be used separately . '
for the storage and

retrieval of up to 58
million bits, 7.25 million Removable. Both packs can be

hi removed from each drive, permitting
8-bit bytes of data. maximum on-the-shelf storage
capacity.

Use two. Or both drives can be used
together, doubling the capacity; 116
million bits, 14.5 million bytes. With
two drives you can copy, transfer,
integrate — perform any dual unit
function. One drive is always in
reserve. Things won't come to a
dead stop.

Perform. DD-11/2 has great per-
formance characteristics, too: a
transfer rate of 156,000 bytes/second,
an average access time of 35 milli-
seconds, 30 seconds to operating
speed, 10 seconds to stop.

Free. Send for
complete details on
DD-11/2 and learn
how you can multiply
your mini's memory
and speed. We'll send
you a booklet which
contains descriptions
of eight other complete
DIVA systems, along
with information on
discrete components.

A

Industry’s source for disc systems.

Everything. Interface for most minis is standard.

The few that aren’t can be custom provided. All Consult. If you want fast action, call George D.
interconnecting cables, 1/O driver software, system Roessler at 201-544-9000. He'll tell you how to
diagnostic software, and DIVA'S 90-day full warranty, get the most from your mini for the least cost.
effective anywhere in the world, are all part of the m Or write. DIVA, Inc. / 607 Industrial Way West /
DD-11/2 system. Eatontown, N. J. 07724 / TWX 710-722-6645.

58 Circle 58 on reader service card Electronics/June 7, 1973



Why square ferrite cores?

save up to 40% in space
save up to 40% in assembly time
save up to 30% in inventory

Ferroxcube's new RM Series square cores save up to with a choice of ferrite material: choice of ungapped,
40% in pc board space over round pot cores. Further- fixed-gap or adjustable-gap types, with smooth precise
more, RM Series saves up to 40% in assembly and mount- tuning of inductance to an accuracy of better than 0.03%

ing time. Two simple, gold-plated clips
hold them together and readily snap
them into place on the pc board.

Your parts inventory is reduced since
the economical mounting clips replace
more expensive pot core mounting as-
semblies.

Ferroxcube's RM cores are available

in adjustable models.

RM cores now in stock. For complete
informationcall 914 .246-2811, TWX
510-247-5410 or write Ferroxcube,
Saugerties, N.Y. 12477.

Ferroxcube linear ferrites—made in
Saugerties, N.Y. and stocked in seven
U.S. locations.

FERROXCUBE corroORATION, SAUGERTIES, N.Y. 12477

A NORTH AMERICAN PHILIPS COMPANY

™ Distributed through North American Philips Electronic Components Corporation with warehouses in Boston 617+449-1406, New York, 516+538-2300;

Saugerties, 914+246-5861, Philadelphia, 215+927-6262, Chicago, 312+593-8220
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Santa Clara, 408+249-1134; San Diego, 714+453-9250
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Need high frequency magnetic materials
for power handling applications?

Want Low Core Loss at High Temp.?

New F Material Power Ferrites. Initial permeability
of 3,000 =20% . Stable at operating temperatures
up to 125°C. High saturation flux density—5,000
gausses. Frequency range—10 KHz to 100 KHz.
Availablein E cores, U cores, toroids and pot
cores. Magnetics makes a complete range of
magnetic materials for power handling
applications. Circle Reader Service #220

Need a Core that Won’t Saturate?
New Cut Cores in C and E shapes.
In three materials:

(1) Supermendur—for applica-
tions requiring highest possible
saturation flux densities (approx.
20,000 gausses). Weighs 30%
less than conventional 3%
silicon-iron cores.

(2) Permalloy 80—has a saturation
flux density of 7,000 gausses, and
core loss approx. Yo that of a
silicon-iron C core of equal
thickness.

(3) Orthonol®—has a saturation
flux density of 15,000 gausses,
and a core loss approx. 1 that of a
silicon-iron C core of the same
material thickness.

Circle Reader Service #221

Looking for a Special Tape Wound Core

or Lamination?

Tape Wound Cores in all AIEE standard sizes,
plus 0.0005” through 0.014” material thicknesses.
Circle Reader Service #222

Fifty-one standard shapes (plus special designs)
of laminations—in sizes from DU-87 and EI-11
down to solid state circuitry sizes.

Circle Reader Service #223

For information about other magnetic
alloys we make, Circle Reader Service #224.

MAGNETICS

w J J J

A DIVISION OF SPANG INDUSTRIES INC.

Butler PA 16001.
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Tektronix, Inc. uses Ceramag®
ferrite materials to achieve effi-
ciency and significant savings.

Conventional power supplies are
bulky, heavy and inefficient. Tek-
tronix, Inc. changed all that. With
ferrites and a fresh idea.

By rectifying line voltage, con-
verting it to 25kHz and rectifying
it again, Tektronix, Inc. engineers
produced a power supply that
was 50% lighter, over 25%
smaller and consumed '3 less
power. And the overall operating
efficiency of 70% is a big im-
provement over the 50% typical
of conventional power supplies.

Ferrites can offer the unique ad-
vantages, design freedoms and
electronic characteristics that
produce exciting new ideas.
Stackpole Ceramag ferrites were
used throughout the power sup-
ply design. Because Stackpole
has a wide variety of materials
and configurations, designers
can unleash their imaginations.

~ Ceramag 24B

Tektronix, Inc. selected 24B for
their “U” and “E” cores. This
proven material has seen years
of service in flybacks for televi-
sion. Ideal for power applications,
it can be operated at higher fre-
quencies than laminated steel. It
is cool running, due to low losses
under power conditions and con-
trolled power permeability. Tool-
ing is available for a wide range of
“U", 'E" and ‘|| conflguratlons
Ceramag 24

Toroids of Ceramag 24 were used
by Tektronix, Inc. for transformer
cores. Again, this is a proven
material, widely used by the com-
puter industry for pulse trans-
former cores. It has a tightly
controlled initial permeability,
and tooling for a variety of sizes
is also available.

Ceramag 7D and 27A
Multiple material selection for
coil forms allowed Tektronix, Inc.
maximum flexibility and design
freedom. Proper inductance
values could be achieved in the
allotted amount of room. In addi-
tion, the high resistance of 7D

material prevents accidental
shorting on printed circuit boards.

Great new designs happen when
you start with the idea of ferrites.
Particularly Stackpole Ceramag
ferrite components. Why? Be-
cause Stackpole offers the vari-
ety of materials, numerous tooled
configurations and the technical
back-up you need. Twenty-four
years of television and computer
experience makes Stackpole one
of the largest and most experi-
enced domestic suppliers of
quality ferrites.

Consider ferrites on your next
prototype or redesign. But give
us a call when you start. Perhaps
we (and some Ceramag® ferrites)
can help you cut a problem down
to size. Stackpole Carbon Com-
pany, Electronic Components
Division, St. Marys, Pa. 15857.
Phone: 814-781-8521. TWX: 510-
693-4511.

> STACKPOLE

®  ELECTRONIC COMPONENTS DIVISION



Electronics international

Significant developments in technology and business

Plasma ions clean and etch

integrated circuits

Gas plasmas dissolve resists on inte-
grated-circuit wafers—and etch cir-
cuit patterns—in a process devel-
oped by Mitsubishi Electric Corp.
[Electronics, May 24, p. 59]. Among
the approach’s advantages are high
yield. fine fine widths, and a cut in
processing steps and time. What’s
more, the plasmas react to form
harmless gases and water, which are
easy to dispose of —unlike used acids
and solvents.

On line. The company already
has six plasma reactors on its pro-
duction lines and expects to double
the number soon. Large-scale-inter-
gration chips for computers, silicon-
gate LSI memories, and linear bipo-
lar circuits are being produced in
the reactors.

The etching process is equally ap-
plicable to other devices—including
high-speed logic circuits—requiring
a masked etching of a silicon nitride
or polycrystalline silicon layer over-
lying a silicon dioxide layer. An ox-
ide layer is required because the
process selectively etches silicon ni-
tride and silicon about 10 times as
fast as it etches silicon dioxide.
Thus, without the silicon dioxide
layer there is the danger that the
process could not be controlled
closely enough to prevent it from
eating into the silicon substrate. The
photoresist removal process is appli-
cable to almost any device.

The usual chemical process for
etching nitride layers is complex be-
cause photoresist films cannot mask
the process. It is necessary to grow
an oxide film over the nitride film,
and then apply the photoresist over
the oxide film. A photoresist mask is
used for masked etching of the over-
lying oxide layer, after which the
photoresist is removed and the re-
sulting oxide mask defines the etch-
ing of the nitride layer. Then the ox-
ide layer is removed.

Not only does this process require
growth, etching, and removal of an
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extra silicon dioxide layer, but even
those operations common to it and
to the plasma approach are more
complex in the chemical process.
For example, chemical removal of
photoresist requires a dissolving op-
eration followed by two washes and
a drying.

In plasma photoresist removal,
the worker loads a fused quartz boat
with wafers, inserts it into the
plasma reactor, and pushes a start
button. Oxygen is automatically fed
into the reactor and ionized by a
high-frequency coil surrounding the
reactor tube. Oxygen ions in the
plasma convert the resist film into
water and carbon dioxide vapors,
which are released to the atmo-
sphere.

Etching. Plasma etching of nitride
films is quite similar to photoresist
removal. Fluorine ions in a freon-
gas plasma react with the silicon ni-
tride layer to form silicon fluoride
and nitrogen. both harmless gases

France

Mobile radar system

that are released to the atmosphere.
Undercutting is in general smaller
than for a chemical process and the
angle of cut can be selected by ad-

justing operation conditions.

There may be some damage to
the silicon substrate during plasma-
etching. But this operation is nor-
mally followed by a high-tempera-
ture process, so that any damage is
annealed with no additional manu-
facturing operations.

Engineers say that the switch
from chemical to plasma processing
eliminates five separate steps. Sav-
ing in wafer processing time is 210
minutes. Drop in labor time, which
is counted for only that portion of
the operation that requires worker
intervention, is 100 minutes per lot,
a savings that enables processing to
be performed with eight fewer
people. In addition, the new process
makes it possible to successfully
manufacture LSI chips with line ac-
curacies within £0.5 micrometers. ]

brings in the helicopters

French air force chiefs are in a
hurry to get their hands on a new
highly-mobile surface-radar system
designed specifically for helicopter
control by Thomson-CSF, France’s
largest electronics company. Thom-
son-CSF designed the system for all-
weather operation and says it’s the
first truly mobile unit to combine
both ground-approach surveillance
and landing control for choppers.
The equipment. known in its
French military version as Spartiate,
went on sale to foreign customers at
the Paris Air Show at Le Bourget
this month under the name of Per-
ceval. Even without foreign custom-

ers, Thomson-CSF’s helicopter hard-
ware has good prospects. Already 15
complete systems have been ordered
by the French armed forces. Only
two prototypes exist today.

Impetus. The chief motivation be-
hind the domestic order is the need
to put helicopter bases, complete
with the radar facilities normally
only available at permanent bases,
into operation as fast as possible.
Spartiate’s functions cover naviga-
tion control, collision avoidance,
identification, and landing. Says the
project’s commercial chief Jean
Mothes: “The Indochina war taught
us the need to move as many men
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from one place to another as fast as
possible—and this means helicopters
rather than surface transport.”

It also means that radar facilities
have to be established quickly. The
Spartiate system can be moved to a
freshly cleared landing site loaded
aboard two trucks and can be oper-
ating within two hours after arrival.

For ground-approach surveil-
lance, the system displays primary
radar data and friend-foe identi-
fication signals up to a range of 40
miles. It can also record identi-
fication signals up to about 120
miles without interfering with the
primary radar function. These sig-
nals are picked up by the contin-
uously rotating azimuth antenna.
For landing control, both azimuth
and elevation antennas come into
play. with horizontal and vertical
signals displayed alternately at 2-
second intervals. When both modes
are combined, the elevation antenna
is fed about every 3 seconds in alter-
nation with the azimuth antenna,
which covers a sector of about 15°
on either side of the landing axis.

Combination. Thomson-CSF engi-
neers are particularly enthusiastic
over the incorporation of a moving-
target indicator system to counteract
ground clutter, which is likely to be
severe with low-flying helicopters.
The system is of the digital phase-
threshold-inhibition type and fea-
tures a very high fixed-echo rejec-
tion ratio, a staggered pulse-repeti-
tion frequency to reject blind speeds
beyond normal approach speeds,
and mechanisms to cancel blind
phases and to control false alarms.

A major problem in Perceval de-
sign, say the engineers, was to over-
come the danger of interference be-
tween so many different radar and
radio functions squeezed together
into two small packages. The diffi-
culties were eventually overcome
through use of filters and, in par-
ticular, by two ferrite attenuators to
increase decoupling between the
azimuth and elevation channels.

Thomson-CSF will not have much
time to put things right if their two
prototypes do not perform as
planned. The French air force wants
to put the system in service so badly
that work has already started on
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a 12-digit number and gives serial display.

Low cost. Although Sharp’s new calculator has only three-digit display, its circuitry handles

building the 15 units it has ordered.
After initial tests this summer, full
operational tests on the first pro-
totype are ‘scheduled to begin in
January. Thomson-CSF hopes that
foreign customers could get delivery
of Perceval during 1975. O

Japan

New low calculator
price: $38

The price of electronic calculators in
Japan has hit a new low of yen
9,980, or about $38, with a new
model just announced by the Sharp
Corp. That price punches a hole in
what appeared to be the floor of yen
12,800 set last August by Casio
Computer Co. and since followed
by three more companies—Busicom
Corp., Omron Tateisi Electronics
Co., and Citizen Watch Co.

Prospects. Sharp says that it will
soon have production up to 70,000
units a month, and by yearend ex-
pects to be producing 150,000 units
a month. Tadashi Sasaki, executive
director for the Industrial Instru-
ments Group, says that he expects
the calculator to go over very big in
the European market.

Casio cut the price and power
drain in its low-price unit by going
to a six-digit fluorescent display,
rather than the eight digits every-

body else was using in their low-
price calculators. Sharp went Casio
one better by going to a three-digit
fluorescent display. But Sharp didn’t
cut corners as much on its calculator
LSI circuit and so it still offers a full
12-digit machine—actually nine dig-
its before and three after the fixed
decimal point. Sharp also claims
that it is one of the two suppliers for
the calculator chips—until now all
its calculator chips had been pur-
chased from outside suppliers.

To facilitate readout, Sharp has
added a new partial digit to the
right of the least significant digit.
This digit position gives two new
symbols—one or two commas in the
middle of the digit. Translated into
engineering notation, the two com-
mas read 10 and the single comma
reads 103. Thus, the user can read a
12-digit answer unambiguously in
up to four readings of the 3-digit
display. The user can choose two
modes of operation. One requires
manual shifting of digit groups; in
the other the calculator automatic-
ally steps through the groups of
three digits.

Sharp has also added a counter
button that enables the calculator to
be used to count events. Calcu-
lations can be performed on the
counted number, if desired.

The calculator operates from
three penlite cells. Battery drain is
0.6 watts, which gives battery life of
five hours with low-priced cells and
15 hours with alkaline cells. O
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We’'ll build your circuit that: Beeps, Smells,
Listens, Reads or Goes Bump in the Night.

Fast and Cheap.
e caII it Monochip.

Monochip is a one-chip custom bipolar IC that can be
made into a fantastic variety of linear and digital circuits.
Plus, it gives all the performance and reliability you could
want in a world of applications.

Beeps One of our customers builds a small clip-on heart monitor that
beeps when the heart beats and buzzes when it doesn’t. Circuit
complexity and reliability made Monochip a must.

Smells Bacharach Instrument Co. Inc. needed a gas analyzer circuit
in one package. A tough challenge. Low cost, ruggedness and precise
performance were crucial. Monochip met all these conditions.

Listens Then, there’s this alarm clock that shuts off when you yell
at it. Very satisfying. R. W. Enterprises picked Monochip for its
size/performance capability.

ﬁl o oo 8 G

Reads Monochip gave Tekelec, Inc. a great cost advantage in their
panel meters. Contents: a MOS device, some LEDs, and of course,
our customized IC to do the measuring.

Goes Bump in the Night Somebody (possibly the C.I1.A.) gave us
just their I/0O specs. Nothing else. We shipped Monochips that met
their cost and delivery requirements. That’s all we know. Spooky.

Fast and Cheap $1800 gets you 50 packaged, evaluation units in only
3 weeks. That’s fast. And no matter how many production units you
order, they’ll cost less than other custom ICs, hybrids, or discrete
assemblies of equal complexity. That’s cheap. There is an Interdesign
Design Kit that contains everything needed to breadboard and simulate
your circuit’s performance, including stray effects. 16 DIP kit parts,
designer’s handbook and more. All for $39. Or, we can do the design
work for you. Just send in your schematic and/or specs for

free evaluation.

Either way, Monochip makes a lot of sense. Now, while you’re thinking

of it, call or write us. ln'&'.ﬁ’l‘.

1190 Elko Dr., Sunnyvale, California 94086
(408) 734-8666
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British makers
set to go with
110° models

Failure of French
rocket casts gloom
on whole program

AEG-Telefunken, Sony
patch up PAL dispute

Electronics/June 7, 1973

International newsletter

British TV-set makers at last seem to be ready to launch 110°-tube color
sets onto the home market, several years behind most other countries
with an established color service and set-making industry. Thorn Con-
sumer Electronics Ltd., Philips Electrical Ltd., Rank Bush Murphy
Ltd., and Pye Ltd. plan to have 26-inch-screen models available by
year-end, and 22-inch sets probably next year. Thorn, Philips, and RBM
will offer finger-tip-touch tuning on luxury models, and the first two
companies will offer ultrasonic remote control of some operations as
well, partly to increase the difference between the new sets and estab-
lished 90°-tube sets—and so justify noticably higher prices. The new sets
also have more integrated circuits than present models, seven or eight
being the new norm. Where touch tuning isn’t used, push-button vari-
cap tuning is standard, the selector unit based on a thick-film module.
Look for steady penetration of thick-film construction into TV sets
where power is too great for monolithic construction; several makers
are making experiments, for instance for deflection circuitry and the
varicap diode module of the tuner.

French efforts to muster foreign support for their L3S satellite launcher
now face even more formidable odds than before. Hopes of persuading
the West German government, and possibly the Dutch and Belgians too,
to chip in a combined total of 40% of the cost took a dive when the Dia-
mant-B rocket plunged into the Indian Ocean along with the Castor
and Pollux satellites it should have put into orbit.

The failure has also thrown a shadow over the whole future of the
Kourou launch base in French Guinea, where the two previous blast-
offs also misfired. When Europa-2 exploded after its launch from the
French-built site in December 1971 it became clear that its failure
would bring the ELDO concept down with it [Electronics, May 10, p.
55]. Two successive failures of Diamant-B rockets may now sound the
same warning for the Kourou site itself and even for the French
launcher program. Right now yet another French launcher is waiting in
the wings. The Diamant BP4 uses the same first and third stages as its
predecessor but has a larger second stage. It could take over another at-
tempt to launch two other Castor and Pollux satellites presently under
construction. But if the fault for last week’s failure is pinned eventually
on the third stage, this project too could be in trouble.

AEG-Telefunken and the Sony Corp., which have been fighting a court
battle over alleged violations of PAL television patents by the Japanese
firm [Electronics, Aug. 14, 1972 p. 65], have finally settled their dispute.
Settlement was reached by a licensing pact under which Sony has ac-
quired the rights to build a certain number of PAL receivers in Japan for
distribution in all countries using the AEG-Telefunken-developed color-
TV transmission standard. According to the agreement, the maximum
screen size of the sets Sony may build is limited to 18 inches. The li-
censing arrangement, which also allows Sony to use certain AEG-Tele-
funken patents in black-and-white receivers and fm-radio sets, is simi-
lar to the ones made with other Japanese firms and needs only
Japanese government approval. Sony also has obtained from EMI a li-
cense to sell color-TV sets in the UK under AEG-Telefunken patents.

65



66

Helical-scan recorders
for broadcasters bow
at symposium. . .

. . where Philips
unveils new
low-light camera

First ARTS 2
for Europe
sold to Italy

Disk head floats,
but never crashes

International newsletter

Quadraplex video tape recorders, pioneered by Ampex Corp. and long
the mainstay for TV broadcasters, face a serious challenge in PAL and
Secam territories. Two international teams of VIR producers launched
helical-scan, broadcast-quality color machines at the late-May tele-
vision symposium in Montreux and both maintain their machines will
obsolete their quadraplex predecessors.

One far-flung team has California’s International Video Corp.,
France’s Thomson-CSF, and Britain’s Rank Precision Industries as
members. With IVC as team leader, they’ve developed a VIR that
records with a pair of ferrite heads on 2-inch tape. IVC claims that the
helical-scan machine costs about one third less than similar quad ma-
chines and slashes operational costs as well. Tape consumption, for ex-
ample, drops by half, and head life stretches to 1,500 hours. Initially,
IVC will produce the hardware for its European partners.

Philips Gloeilampenfabricken of the Netherlands and Robert Bosch
Fersehanlagen GmbH of West Germany joined forces to produce the
second helical-scan contender. It works with a single ferrite head and
I-inch tape. The Dutch-German team claims that its broadcast color
recorder halves the initial hardware cost, compared to like quad ma-
chines, and cuts tape consumption by some 60%.

Philips Gloeilampenfabrieken is taking a hard look at a new pickup-
tube concept that could lead to a new generation of color-TV cameras
for on-location work. The tube pairs an image intensifier and a 1-inch
Plumbicon tube, coupled with fiber optics. They are packaged, with a
deflection unit and a field-effect transistor input stage for the camera’s
preamplifier, in a housing that’s almost identical in size to a standard-
Plumbicon/deflection-unit assembly. In the package, Philips uses a
low-gain light intensifier rather than a high-gain see-in-the-dark type.
The combination keeps the tube’s performance well within broadcast-
quality standards, all the while upping the camera’s sensitivity by at
least two full lens stops.

Italy’s Ministry of Defense has bought the first European ARTS 2 auto-
mated air-traffic-control system from Lockheed Electronics Co.. The
system, using a 12,000-word minicomputer to simultaneously handle
data from 256 aircraft, will be delivered late this summer. Installation
site 1s still to be determined. Lockheed initially developed the pro-
totype system under a $1.5 million award from the Federal Aviation
Administration. Lockheed declined to specify the price of the Italian
production system, but the FAA has estimated its ultimate costs for 98
systems will work out to about $350,000 each.

Many manufacturers are working on floating head assemblies to
achieve the maintenance-free magnetic disks needed in future con-
sumer electronic products. Head assemblies float on a thin layer of air
but crash into the disk when it slows down. Japan’s NHK Technical
Laboratories has developed a new leaf-spring mounting, which actually
holds the assembly away from disk until the Bernoulli effect, which re-
duces air pressure between head and disk when the disk is in motion,
overcomes spring tension. But when the spacing becomes very small
the layer of air between the head and disk maintains correct spacing.
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Until recently, if you wanted
broadband 