
































































































































































































































































































































































































































































































































Electronics Abroad

state group at the Broadcasting
Science Research Laboratories of
Nippon Hoso Kyokai has found a
way to show what’s happening in-
side crystals while it’s happening.

NHK, a nonprofit public-service
corporation whose main business is
running broadcast stations, says its
researchers are the first to see crys-
tal structures “live” on a picture
tube. The secret behind their suc-
cess: a very powerful source of
X rays and an X-ray vidicon.

Run-of-the-mill crystallography
requires about 12 hours to get a
series of diffracted X-ray images
showing defects in crystal struc-
tures—defects that make all the dif-
ference in the characteristics of
semiconductors. The slowness
stems, essentially, from the low-in-
tensity X rays put out by the in-
dustrial generators generally used
for diffraction studies.

In a minute. Three years ago,
NHK’s solid state group started
work on a generator that could
develop X rays 100 times more in-
tense than those of conventional
generators. Early this summer, the
group completed an experimental
version that bombards a rotating
target with a 60,000-volt, %2-ampere
electron beam. As a result, films
can be exposed in only about 1
minute.

The new X-ray source also
makes possible electronic viewing
at the standard frame rate of 30
per second. To transform the X-ray
diffraction pattern into a video
signal, NHK developed a special
vidicon. Its window is beryllium—
transparent to X rays—and its tar-
get is lead oxide. The oxide’s char-
acteristics are tailored to get maxi-
mum sensitivity to the soft X rays
produced by diffraction.

Good tip

High-fidelity addicts in Japan will
have a new issue to take sides on
this fall-the merits of a light-mod-
ulating, lightweight stereo phono-
graph cartridge.

The Tokyo Shibaura Electric Co.
plans to start selling the cartridge
in its home market in October. The
$78 price includes both a preampli-
fier that carries the power source
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Light fantastic. Special germanium phototransistors and a low-mass screen are
chief ingredients in Toshiba’s recipe for low-distortion phonograph pickup.

for the light and—according to
Toshiba—the lowest harmonic dis-
tortion anyone offers. Toshiba will
export the cartridge, but hasn’t de-
cided when.
Groovy. The cartridge itself has
a miniature lamp, a screen jiggled
by the needle, and a pair of special
germanium phototransistors. As
the screen moves it modulates the
light falling on the transistors ac-
cording to what’s in the grooves.
Because the needle moves only
the screen, the moving mass of the
pickup cartridge is a mere 0.3 milli-
gram. Coil pickups have masses of
about 0.4 mg and other types—
moving magnet, ceramic, or crystal
—have to push about 1 mg. Like
most top-drawer pickups, Tosh-
iba’s has a 1 gram tracking force.
The phototransistors were de-
signed for very high linearity, and
they make for a frequency response
over a range from 20 hertz to 40
kilohertz. Under standard distor-
tion-measuring conditions—1 khz
and tracking velocity of 5 centi-
meters per second—harmonic dis-
tortion is 0.65%, exceptionally low.
At the same 1-khz frequency, the
channel separation is 32 decibels.
The direct audio output of the
cartridge is 75 millivolts. The pre-
amplifier, which contains equaliz-
ing circuits for the two channels,
boosts the output to 200 millivolts.

Light-headed. Toshiba also has
something new in cartridges for
consumers who’d rather buy a
phonograph than put components
together. The company’s high-
priced consoles are going to get
an integrated-circuit  cartridge
that’s just slightly larger in diam-
eter than a kitchen match.

The small size, Toshiba says,
stems from the IC’s field-effect
transistors. Because of them, the
output from the piezoelectric ele-
ments driven by the needle can be
very low—several millivolts. The
cantilever rods attached to the
needle can be shorter and lighter
because the piezoelectric elements
need not be deformed as much as
in conventional cartridges. Since
the cartridge is so small that a con-
ventional plug wouldn’t make
sense, Toshiba does not plan to
sell it as a component.

Great Britain

Thin slices

Ask a semiconductor expert why
silicon slices are almost always
more than 100 microns thick and
he’ll probably start explaining how
anything thinner than that is too
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brittle to be of any real use.

Not so, say three researchers at
Standard Telecommunication Lab-
oratories, one of the British units of
the International Telephone and
Telegraph Corp. Like everybody
else, they found that silicon wafers
do become brittle at first when
thinned down below the presumed
100-micron limit., But, partly by ac-
cident, the trio also discovered that
the brittleness practically vanishes
when slices are 10 microns thick or
less.

The three researchers, Derek
Mash, Gordon Henshall, and Brian
Eales, say that a 5-micron slice can
be folded almost double before it
cracks, like a piece of celluloid. At
the Second Conference on Solid
State Devices at the University of
Manchester later this week, they in-
tend to double over some slices and
discuss what very thin silicon might
lead to.

Lapped. The trio’s discovery was
an offshoot of its work on a high-
slope varactor, one with a much-
higher-than-usual change in capac-
itance. One of the ideas was to lap
down the back side of a slice all
the way through the substrate and
into the diffused region, turning the
p-n junction into a ring. The result
was a slice less than 10 microns
thick. Much to the trio’s surprise,
the wafer—so thin it was transpar-
ent—didn’t disintegrate when it was
picked up.

Mash says his team can make 5-
micron wafers up to 1 inch in di-
ameter and can hold thickness vari-
ations to ==0.2 micron. To fabricate
the thin slices, Mash laps down or-
dinary 100- or 200-micron wafers,
using alumina slurry. The trans-
parency makes the thickness easy
to measure optically. The lapping
is sometimes followed by a chem-
ical etch to clean off work damage,
but Mash doesn’t think this step
would be necessary in full-fledged
production. It takes about four
hours to polish a slice down to 10
microns.

Junction rings in the thin slices
have about the same electrical prop-
erties as junctions in ordinary slices.
Breakdown voltage, particularly, is
comparable for the two. The team
currently is checking out in detail
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the properties of 5-micron slices.
From results obtained so far, Mash
predicts that devices with a capaci-
tance of 0.1 picofarad could be eas-
ily made.

Up with power. The thin slices,
Mash thinks, will lead to higher
power outputs for high-frequency
devices; the thinner the slice, the
better its thermal conduction to a
copper heat sink. Perhaps the first
device to come will be a varactor
diode for harmonic generation.

A high-slope varactor also looks
like an early thin-slice device. It
would have a diffused area whose
outline would look like that of a
daisy. At low voltages, the deple-
tion layer is narrow and would
closely outline the serrations around
the junction ring. At higher volt-
ages, the depletion layer gets larger
and thus would tend to fill in the
serrations. In other words, the area
of the outer wall of the depletion
layer is reduced—compared to the
inner wall’s area—as voltage in-
creases. This results in a greater
capacitance change than in an ordi-
nary varactor.

Still another class of thin-slice de-
vices would have metalization on
both sides. An obvious example,
Mash points out, would be a deci-
mal-to-binary converter. It would
comprise a matrix of diffused re-
gions connected in horizontal rows
on one side and in vertical rows on
the other. The device could be made
in four steps: diffusion, thinning,
metalization on one face, and met-
alization on the other face.

Gunned-up pulses

Add pulse-code-modulation trans-
mission to the fast-growing list of
potential applications for Gunn di-
odes. The devices, report two re-
searchers at the University of Shef-
field, should perform admirably as
generators and regenerators of very
fast pulses—with durations from 1.4
to 6 nanoseconds.

The two, Hans Hartnagel and
Touraj Izadpanah, work with ordi-
nary gallium arsenide crystals made
into diodes from 140 to 600 microns
long. They’ve recorded power gains
from 8 to 11 decibels. That’s high

Fast count. The output pulses of a
Gunn diode give a digital readout of
analog voltage. An analog input pulse
lasting 12 nanoseconds triggers the
‘9" reading at bottom.

enough, Hartnagel figures, to make
possible production of pulse regen-
erators built around Gunn diodes.
There’s still a heat dissipation prob-
lem, but Hartnagel thinks the solu-
tion is diodes with cross sections
100 microns by 100 microns or
smaller. In their experimental work,
Hartnagel and Izadpanah have
skirted the heat problem by using
pulses to bias their diodes.

Domains. In a Gunn diode, high-
field domains move through the
crystal one at a time when it’s
biased above a threshold value. As
each domain forms, the resulting
current drop can be transformed
into a voltage pulse by putting a
load resistance—50 ohms in this
case—in the circuit.

As pulse regenerators, the diodes
work best biased at just below the
threshold for domain formation.
The pulse output from one diode
triggers a domain in the next. Once
a domain forms, though, it will con-
tinue to pass through the crystal
even though the pulse that launched
it has ended, because the bias volt-
age exceeds the extinction level.

The load resistor can be in series
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with the diode or in parallel with
it, but Hartnagel and Izadpanah
found the series arrangement best
over-all. Parallel circuitry, with a
current source for bias, gave
greater gain than the series arrange-
ment, but suffered from reflection
effects. There isn’t any reflection in
the series configuration, because
the input and output pulses have
opposite polarities.

Converter. Hartnagel and Izad-
panah also see the Gunn diode as
the basis for a very fast analog-to-
digital converter. Their scheme:
use a trapezoidal diode to trigger a
conventional one biased, like the
pulse regenerator, just below the
threshold for domain formation.

The trapezoidal diode generates
a triangular pulse that’s fed to the
second Gunn diode, whose bias is
set so that with a low-input analog
voltage the domain threshold is
reached only at the apex of the tri-
angular pulse. This triggers a single
pulse from the output diode.

As the analog voltage increases,
more of the triangular pulse lies
above the threshold level and
there’s time for more than a single
domain to move across the output
diodes. The number of output
pulses thus depends on the input
voltage level. The pulses have am-
plitudes between 3 and 4 volts; a
digital count of “9” requires an in-
put pulse of 12 nanoseconds.

Hartnagel and Izadpanah are
scheduled to talk about their work
later this week at the University of
Manchester solid state meeting.

West Germany

Back in the air

West German avionics producers
long have counted on a big military
program—replacements for the
Luftwaffe’s aging F-104 Starfight-
ers—to airlift them off their current
low sales plateau. The order for
the next batch of military planes is
still to come, but a ripple of opti-
mism went through the industry
late last month as the government
announced it would back develop-
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ment of a short-haul jet.

The 36-passenger plane—the first
commercial jet to be built by West
Germany’s once high-flying aviation
industry—will come off the produc-
tion lines of Vereinigte Flugtech-
nische Werke GmbH at Bremen.

Loaded. Rolf Stuessel, who will
run the program, says the prototype
will fly by 1971. The sales target
for the jet, called the VFW 614, is
375 planes. At an average $1.9 mil-
lion apiece, that would mean some-
thing like $712 million in sales for
VFW and the other companies par-
ticipating in the project.

If VFW’s sales plans pan out,
West German avionics producers
stand to pick up a good part of the
estimated $32.8 million in electron-
ics hardware the jets would need.
Standard systems for the plane in-
clude four very-high-frequency ra-
dio sets, two direction finders, two
compass systems, a flight-control
system, an autopilot, distance-
measuring equipment, a trans-
ponder, weather radar, and a flight-
data recorder. An automatic landing
system will be among the options.

The Netherlands

Right-light chip

Japan’s Yashica Co. stole a march
on its competitors early this sum-
mer when it marketed an electronic
camera with an integrated circuit
that shows when the shutter speed
and aperture setting are right
[Electronics, July 8, p. 221].
But like many a technological
pioneer, Yashica may soon find it-
self with an obsolescent product.
Philips’ Gloeilampenfabrieken has
developed a monolithic IC for elec-
tronic cameras, and it’s a good bet
that some camera maker will snap
it up before too long. The Philips
IC develops an output that oper-
ates a shutter-closing solenoid.
Yashica’s circuit, manufactured by
the Nippon Electric Co., is a thick-
chip hybrid that controls lamps.
Wide range. The Dutch IC, de-
veloped at Philips’ Eindhoven re-
search facility, has on the chip all

the key components for an expo-
sure meter, including a photodiode.
Its output voltage is measured,
with very little current consump-
tion, by a differential amplifier.
When the shutter opens, the cir-
cuit starts integrating the difference
current. The integration continues
until the amount of light that has
passed through the lens is right
for the aperture setting and the film
rating. Then, the voltage across the
integrating capacitor is high
enough to switch a trigger circuit
that controls the shutter solenoid.
The circuit, Philips says, can
handle a wide range of camera
settings—apertures from f2 to f16,
shutter speeds from 1/1,000 to 20
seconds, and film ratings from ASA
25 to ASA 2,800. Philips has kept
details of the circuit to itself but
will report on it at the Solid State
Sensors and Transducers Sympo-
sium in Minneapolis next week.

Around the world

Australia. Down Under electron-
ics producers will turn out about
$224 million worth of hardware this
year, the government estimates.
The figure for 1968 is up $22 mil-
lion from last year’s output and is
split about equally between con-
sumer goods and heavy equipment,

Japan. The Ministry of Trans-
portation expects to have a nation-
wide data-transmission network
ready by 1971 to handle auto regis-
trations. The system will link the
ministry’s 63 regional offices to a
Nippon Electric NEAC 2200 Model
500 computer in Tokyo. Last year
the ministry handled 20 million
registration transactions. The figure
is expected to reach 100 million in
the next five years.

Great Britain. The Marconi Co.
has landed a contract to supply
some $2.4 million of television
transmitters to the British Broad-
casting Corp. between now and
1971. The order covers five 40-kilo-
watt, two 25-kw, and nine 10-kw
transmitters. All are uhf units.
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Up to 72% smaller than MIL-C-25C paper capacitors!

MIL-C-19978B/2 reduces capacitor
size drastically—down to .125"
diameter by 4" long. At the same
time electrical characteristics are
upgraded sharply.

MIL-C-19978B/2 hermetically sealed
mylar* capacitors are available now
from TRW with immediate delivery
in production quantities,

Electronics | September 2, 1968

= REDUCED SI1ZE—35%; to 7295 smaller
than MIL-C-25C.

= VOLTAGE cHoice—30V, 50V, 100V,
200V, 600V, 1000V,

= CAPACITANCE CHoIcE—,001 mfd
through 10.0 mfd.

= TOLERANCE CHOICE—+10%3, +5%,
.l [

Product information is available
from TRW Capacitor Division, TRW
INC., Box 1000, Ogallala, Nebraska.
Phone (308) 284-3611. TWX: 910-
620-0321.

TRW

*Du Pont registered trademark

Circle 173 on reader service card 173
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A new concept in He-Ne continuous gas
lasers for systems and OEM users.
The Lasertron'™ He-Ne plasma tube is
a lightbulb. A coherent one. Operate it
without a housing. Even under water.
And it is available as an individual com-
ponent or as a complete laser instrument
with a separate, detachable, low-ripple
solid-state power supply.

The Lasertron tube needs no adjust-
ment, alignment, or maintenance. Sim-
ply switch it on and off. Nothing more.
[ts resonator mirrors are permanently
aligned inside a rigid coaxial pyrex enve-
lope. Collimation is built in; alignment
stability is guaranteed. Dust, humidity,
vibration, temperature extremes, and
ageing will not affect it.

Lasertron tubes are available in a vari-
ety of geometries for systems and OEM
users. Power outputs range from 10 mW
to 0.6 mW in TEM,, mode, at a wave-
length of 6328 Angstroms.

Lasertron tubes and complete instru-
ments are guaranteed for one full year,
with no restriction on operating hours.

For applications assistance and prod-
uct literature, please return coupon or
contact University Laboratories, 733
Allston Way, Berkeley, California94710
(415) 848-0491.

i University Laoralories

733 ALLSTON WAY, BERKELEY, CALIF. 94710

[] Please send new brochure with LOI’T‘IP'E[C specifications
on He-Ne laser instruments and accessories.

[] Please send information on Lasertront™ Plasma Tubes.

My interest is [] current [] for future reference.

Name

Organization

Dept., Mail Station

Address

City, State, Zip
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HERE'S THE LATEST INFORMATION

ON THIN-FILM DEPOSITION...

Five CVC PlasmaVac® Low-energy Sputtering Systems — to
handle thin-film applications from laboratory to production line.

Sputtering thin films with a CVC Plasma-
Vac® system lets you deposit almost any
material on almost any surface—with excel-
lent control over film composition, purity,
and thickness. You'll increase efficiency,
quality, and yields over any other thin-film

deposition method. Please write for full de-
tails on any or all of the PlasmaVac Systems
described below. Vacuum Division, The
Bendix Corporation, 1775 Mt. Read Blvd.,
Rochester, N.Y. 14603.

PLASMAVAC 100 PLASMAVAC 200 PLASMAVAC 300

PLASMAVAC 400

PLASMAVAC 501

RF triode sput-
tering. Conductors,
semi-conductors,
non-conductors.

DC triode sput-
tering. Metals,
conductors.

RF diode sput-

GENERAL tering.

Production-type
system with DC
Crossfire™ and RF
capability on in-line
basis with air to air
substrate transport.

DC Crossfire™
with rotary work
holder, multiple
targets.

Sophisticated
research applica-

APPLICATIONS

Laboratory and
limited productior.
Ideal with CV-18
vacuum system.

Laboratory and
limited production
when used with
PlasmaVac 100.

tions. Reactive
sputtering, sputter
etching, semi-

conductors, dielec-

Bridges the lab-
oratory/production
interface. Modular
concept so process
can be developed,
then scaled up to
meet production

Batch-type produc-
tion unit for pilot
plant operation.

Sputtering PlasmaVac 100

trics, etc. Fesda
Deposit Metals Yes Yes Yes Yes .
Deposit Dielectrics No Yes Yes Yes .
Deposit
Semiconductors Some Yes Yes Yes .
Deposit Cermets No Some Yes Yes ‘
Deposit Alloys Yes Yes Yes Yes Yes .
Deposit Organics No No Some Some No z
Water Cooled Target
(for use of thermally No No Yes Yes Yes
sensitive materials)
Water Cooled
Siibstrate No No Yes Yes No l
Reactive Sputtering No Some Yes Yes Some
Bias Sputtering Yes Some No No No
Sputter Etching Few Some Yes Yes No
Production-type Low profile ‘
Type of Chamber Bell Jar Bell Jar Bell Jar modulat chamber metalshamber
Multiple Target Yes Yes, with No Yes Voe

*Available on special order.

Bendix g Electronics
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New All-Solid-State hp 1200 Scope System
Sets New Standards of Performance for
Your dc-500 kHz Measurements

Now you can upgrade your low frequency measure-
ments with the new hp 1200 scope system for bet-
ter performance, greater sensitivity and improved
accuracy in the dc to 500 kHz range.

The hp 1200 scope system has an all-new de-
sign from the inside out to provide all-solid-state
reliability and stability. Drift has essentially been
eliminatedtoallowaccurate measurements—even
in the 100 uV dc area. Controls on the front panel
have been grouped to give faster measurements,
quicker set-up, direct dial readout even when
using the magnifier.

Choose from four models to get single or dual
trace 100 uV/cm sensitivity, or single or dual trace
5 mV/cm sensitivity. The 100 uV scopes have 17
calibrated ranges in 1-2-5 sequence with vernier
for continual adjustment between ranges. (The 5
mV scopes have 12 calibrated ranges.) All four

models have large 8 x 10 cm internal graticule
CRT's, single-ended or differential input on all
ranges, complete triggering versatility, external
horizontal input, dc-coupled Z-axis, beam-finder
—many of the features you normally associate only
with high frequency scopes.

All four models are available as lightweight
(< 25 pounds) cabinet or 514" high rack mounts.
Power consumption of 33 watts eliminates need
for cooling fans.

For details on how you can increase your mea-
surement confidence and your measurement ac-
curacy in the low frequency range, contact your
nearest hp field engineer. Ask him about the new
hp 1200 scope system. Or, write to Hewlett-
Packard, Palo Alto, California 94304. In Europe:
54 Route des Acacias, Geneva.

Circle 901 on reader service card

1200A/AR* 1202A/AR* 1205A/AR* 1206A/AR*
2 1 : 2 s 1
100 V/cm 100 pV/cm ~ 5mV/em 5 mV/cm
100 dB 100 dB 50 dB 50 dB
Identical Amplifiers 17 vertical vs. Identical Amplifiers 12 vertical vs.
(17 ranges) 4 horizontal ranges (12 ranges) 4 horizontal ranges
$990 $790 $875 $715

* AR indicates 54" rack mount model

HEWLETT HWT PACKARD

OSCILLOSCOPE SYSTEMS

o088/4




Power
for any socket...
new or old

There's a wide selection of RCA Power Tube types —all
meeting the challenge of modern, high-power RF design
—all with the same built-in reliability — all made to the
same exacting standards.

You already know the RCA-6146 “family.” Its new
RCA-6146B type sets new marks for reliability and per-
formance. Like all RCA RF power tube types, it’s built for
service. Carefully-shielded getters reduce RF losses. Grid
side rods are high dissipation copper. Plates? Pure nickel
inside the low-loss lead-glass bulb. Regular life tests at
full rated RF input and frequency prove our point—
RCA-6146B — and every other RCA power tube — will give
you and your customer maximum reliability and RF per-
formance in new or old equipments.

Now meet the RCA-8794 — latest example of RCA Power
Tube innovation in design. A 10-kW tube, designed and
priced for HF, FM and VHF-TV sockets, it is capable of full
performance throughout the military UHF band! This
400-MHz capability makes it a cinch to operate in lower
frequency and linear applications, and the high-gain
CERMOLOX® tube construction pays off in performance
and reliability wherever you use the RCA-8794.

See your RCA Representative or your RCA Distributor for
more information on the more than 100 RCA Power Tube
Types to meet your exact requirements. For technical data
on specific RCA Power Tube types, write RCA Electronic
Components, Commercial Engineering, Section I-19-Q-1,
Harrison, N. J. 07029.




