






































































































































































































































































































































































































































































































































































































































































































































Electronics Abroad

20 microns. The company has also
developed a technique to control
the lattice defects that activate the
CdS, and with it can vary the re-
sponse characteristics over a much
wider range than previously pos-
sible. Photocells for professionals’
cameras need peak sensitivity at
low light levels, while those for
amateurs’ cameras generally peak
at high light levels.

Dense. The switch to the sand-
wich configuration for tighter elec-
trode spacing is an obvious one
but hard to achieve. It’s been tried
before but didn’t work because pin
holes developed in the CdS layer
and shorted out the electrodes.
Matsushita says the key to its new
cell is the dense photosensitive
layer, obtained, the company hints,
by its combination of flux, temper-
ature, and control of the environ-
ment while the layer is deposited
onto the glass substrate.

The cells are fabricated in
batches, starting with a glass sub-
strate about 4 inches by 4 inches.
After the electrodes and CdS layer
have been laid down, the glass is
cut into sections about 4 mm
square. They are either packaged
in cans or fused into a solder
mound atop an alumina chip.

France

Broken color line

Last fortnight’'s Winter Olympics
television spectacular meant some
tidy business—an estimated $30
million worth—for French makers
of telecommunications equipment
and broadcast equipment. But
color-tv set makers, as expected,
got little sales mileage out of the
games. They may get more from a
winter competition they’re waging
among themselves.

An upstart company called Elec-
tronique Moderne de I'Oise (EMO)
has shattered the industry’s $1,000
minimum price line on color sets.
Major makers had been determined
to keep prices high until a good
part of their investment in color-
set production facilities had been
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Tighter fit. Minimum spacing between electrodes—and thus higher sensitivity—
comes from sandwiching cadmium-sulfide layer between electrodes (left).
New geometry is major factor in 10-fold improvement over serpentine cells.

written off, but the maverick com-
pany’s action will almost certainly
force them to scrap that policy.

Emo has set $550 as the list
price for its 19-inch set and $850
for its 23-inch model. Although the
company has gotten only 2,000
color sets out to dealers since it
began producing them last fall, its
sales manager, Claude About, pre-
dicts that sales will be running at
a rate of 40,000 sets yearly by the
end of 1968. Total color-set sales
for all France so far have been es-
timated at 10,000.

Into the fray. Actually, EMo has
been on the French consumer elec-
tronics scene as a maker of black-
and-white sets for nearly 15 years.
But last fall, the company suddenly
changed from just another small
producer into a firm that could
challenge the industry’s pricing
policies. Behind the transforma-
tion: a tripling of the company’s
capital that brought in a pair of
formidable principals—free-wheel-
ing capitalist Sylvain Floirat and
well-heeled inventor Henri de
France, father of the Secam color-
tv system used in France and in
the Soviet Union.

Floirat’s principal aim, says
About, was to force down the high
retail price levels—$1,000 to $1,200
—maintained by the two leading
French color-set producers, Com-
pagnie Francaise Thomson Hous-
ton-Hotchkiss Brandt and La Ra-
diotechnique, a subsidiary of Phil-
ips’ Gloeilampenfabrieken of the

Netherlands. The pair claimed they
would never be able to earn back
the costs of starting up color-re-
ceiver development and production
if set prices were low at the outset.

Floirat, who heads the company
that will produce de France’s ver-
sion of the post-deflection-focus
Lawrence tube, wants a mass mar-
ket as soon as possible. So, appar-
ently, does the de Gaulle govern-
ment, which owns part of the tube
producer, Compagnie Francaise de
Télévision [Electronics, Jan. 22, p.
193].

Innovations. Along with Floirat’s
considerable drive, EMo has some
technology going for it, a factor
that gives it a cost edge over its
competitors. For one thing, only
eEmMo among French makers offers
19-inch color sets; it imports the
picture tubes from Germany and
Japan. For another, EMO’s circuitry
is all solid state except for the hori-
zontal output stage. The transistors
are cheaper than tubes, About
maintains, and the sets can be as-
sembled by workers with little
training.

Largely to lure dealers, who
must service sets covered by a one-
year warranty, EMo has packaged
its circuitry in plug-in modules.
For repairs, dealers simply locate
the faulty board and replace it. The
company fixes the faulty boards at
its factory.

About says EMO’s splash in the
color market has caused the com-
pany’s Dblack-and-white sales to
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spurt. The monochrome sets, curi-
ously, are conventional tube mod-
els. “Our next objective,” About
says, “is solid state black-and-
white receivers.”

Great Britain

Magnetic modulator

It’s been nearly three years since
a quartet of researchers at Bell
Labs reported that yttrium-iron-
garnet (yig) could be made trans-
parent to infrared radiation at
wavelengths from 1.1 microns to
about 4.5 microns. One of the four,
R.C. LeCraw, followed up the dis-
covery with an experimental opti-
cal modulator, but outside of that,
there’s been little effort in the U.S.
toward putting the phenomenon to
work.

In Britain, though, Mullard Ltd.’s
Roger Cooper has been plugging
away at developing possible yig-
infrared devices and has now come
up with a small and simple mag-
neto-optic modulator. It can put
voice communications onto an in-
frared beam, but Cooper expects
the first applications to be in de-
tection systems, where the modula-
tor could replace a motor-driven
chopper.

Associated Semiconductor Manu-
facturers Ltd., in which Mullard, a
Philips subsidiary, holds a two-
thirds interest, expects to have the
yig modulator on the market some-
time this year. A prototype of
Cooper’s modulator will make its
debut in an infrared telephone link
that Mullard will demonstrate next
month at the annual Physics Ex-
hibition in London.

True worth. Cooper admits his
yig modulators, though much
smaller, will cost much more
than simple motor-and-slotted-disk
choppers. But he feels that elim-
inating a motor that makes noises
and needs maintenance will justify
the added cost.

And he’s convinced that the yig
modulators will be much cheaper
than the electro-optic modulators
currently used where mechanical
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choppers aren’t feasible. Electro-
optic modulators—almost always
potassium dihydrogen phosphate
(kdp) crystals—range in price from
$385 to slightly more than $4,000.
Also, they require high drive volt-
ages—generally in the kilovolt range
and never less than 75 volts.

The yig devices need only 6 volts.
Of course, they won’t work in the
visible portion of the spectrum as
kdp modulators do.

Polarized. Mullard’s modulator is
built around a yig disk 5 millime-
ters in diameter. Tucked inside a
wound bobbin about a half-inch in
diameter, it’s flanked on either side
by small polarizing plates.

An infrared beam passing through
the modulator is first polarized and
then—because of the Farraday ef-
fect—rotated by any magnetic field
set up by the coil surrounding the
yig disk. Varying the current fed
to the coil therefore changes the
angle between the beam and the
axis of the exit polarizing plate
and hence the amount of infrared
radiation that gets through. Besides
being amplitude-modulated in this
way, the beam can be frequency-
modulated by varying the fre-
quency of the current to the coil.

In the thick of it. The maximum
modulation depth depends largely
on the thickness of the disk. With
a disk 2 mm thick, the modulator

can handle wavelengths from 1.2
to 2.4 microns and requires a drive
current of 25 milliamperes root-
mean-square for full modulation.

In the magneto-optic telephone
link Mullard will demonstrate next
month, the beam of an ordinary
4.8-volt tungsten lamp is focused
on the modulator and a microphone
circuit drives the coil to amplitude-
modulate the output beam. For re-
ception, a photodiode picks up the
modulated infrared beam. Range is
about a mile.

West Germany

The low road

Television receiver makers so far
have followed the high road toward
developing large-screen transistor-
ized sets without costly power
transformers. And with consider-
able fanfare, semiconductor pro-
ducers have been getting into the
market with transistors that can
withstand 1,000 volts or more. Such
transistors are the crucial compo-
nent for the horizontal output stage
of sets working directly off recti-
fied line voltage.

While the pack pushes upward
—the goal now is a 2,000-volt tran-

Rig with a yig. Mullard’s Roger Cooper talks over infrared telephone
link built around the magneto-optic modulator he developed.
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Well paired. Adding a second transistor to horizontal deflection circuit
eliminates the need for a power transformer and for high-voltage

transistors as well.

sistor for Europe’s 250-volt line
voltages—Siemens AG has taken
the low road. At last week’s Inter-
national Solid State Circuits Con-
ference in Philadelphia, Guenter
Eberhard, one of the company’s
application engineers, showed how
to make standard 300-volt transis-
tors do for line-operated all-tran-
sistor receivers.

Add one. In the Siemens setup,
the usual output driver transistor
works with a second transistor
called “the pump” (Q.). It switches
the rectified 250-volt supply onto
the deflection circuitry during the
flyback interval, when the voltage
across the yoke is at a peak. In
conventional transistorized drive
stages, power feeds into the yoke
through the sweep and the level
must be kept low—about 30 volts
—to hold the eight-fold rise at fly-
back within acceptable limits. It’s
this requirement, more than any-
thing else, that makes a power
transformer necessary for conven-
tional solid state sets.

Besides doing away with the
usual power transformer for the
horizontal driver, the two-transistor
circuit turns out to be a convenient
source of low-level d-c for the ver-
tical deflection stage and the audio
stages. What's more, a control volt-
age properly applied to the pump
transistor keeps the low-level
source stable even with power
drains as high as 20 watts.

Fire two. In the new driver cir-
cuit, the two transistors are held
off and on in turn by the secondary

windings (n. and ny) of the hori-
zontal driver transformer (Ts).

During the second half of the
sweep interval, Q; conducts and
the 3.5 uf capacitor feeds the yoke
a current that increases linearly.
At the end of the sweep period,
transistor Q; stops conducting and
the yoke’s energy is transferred to
the 100-nf flyback capacitor. As its
voltage builds up, the pump tran-
sistor Q. switches on to feed power
into the deflection circuit.

Safer pace

Today’s pacemakers—those body-
implanted electronic devices that
stimulate a weak heart—carry their
own hazards. The failure, or even
aging, of a critical component in
their oscillator circuit can cause a
sudden rise in its rate, a pulsing
that can severely strain the heart.
A decrease in battery voltage or
the seeping of body fluids through
small cracks in the pacemaker’s
epoxy encapsulation may also lead
to a sharp increase in the device’s
pulse rate. In a few cases, this sort
of circuit runaway has caused
death.

The problem may be over. Ger-
hard Weil, a 28-year-old doctoral
candidate at the Aachen Technical
University, has built a pacemaker
that's practically failsafe.

Slowdown. Weil’s device is built
with integrated circuitry, which is
inherently more reliable than the
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discrete components used so far.
Even more important is the unit’s
special four-layer relaxation oscil-
lator. Instead of rising, its rate drops
as battery voltage declines. Even if
body fluids penetrate the encap-
sulation, the pulse rate will fall.

In a pinch. For all the advantages
of switching to 1C’s for pacemakers,
Weil says it’s easy to see why medi-
cal electronics firms have stuck
with discrete components. Most
makers are small companies with
limited, if any, 1c production facili-
ties. And there isn’'t a big enough
market in this field to interest the
big semiconductor firms.

Another factor, Weil suggests, is
the need for high-ohmic resistors,
which are hard to produce on 1c
chips. Weil’s circuit uses pinch re-
sistors—an ordinary diffused resis-
tor with an emitter diffusion atop
it to limit its cross-section—for the
high ohmic values needed to keep
current drain to less than 10 micro-
amperes. With the five mercury
cells that power it, the 1c pace-
maker should last well over three
years. About 2% years is the maxi-
mum for discrete units, and some
are changed yearly.

Weil claims, in fact, that the life-
time of the 1c pacemaker is limited
only by the battery. P.R. Mallory &
Co.’s battery division is now devel-
oping a 10-year cell, notes Walter
L. Engl, head of the university’s
institute of theoretical electronics,
and when it becomes available, “ic
pacemakers will be an absolute
necessity.” Engl read a paper on
Weil's device at last week’s Solid
State Circuits Conference.

Time to split. Like many other
researchers, Weil expects biological
power sources to be harnessed to
drive pacemakers. Until such power
sources are practical, though, he
thinks pacemakers should be built
and implanted in two parts. One
would carry the pulse-generating
circuit proper plus the probe that
goes to the heart to apply the pace-
making voltages. The other would
consist of the power pack. This
would ease the job of installing new
batteries and save some money for
the patient as well; all-in-one units
have to completely replaced every
time a battery is changed.
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A,Qstuffed s

Get desigh room
with the new
space watchers’ diet

Centralab’s new, low cost SLIM TRIM Resistor is the ideal
prescription for designers who have to make every frac-
tional inch of space count. The Slim Trim takes so little
room, it all but disappears in entertainment, military and
industrial applications.

Out of sight, but not out of might. The Slim Trim is
rated at 1/4 watt per section at 70° C, and offers resist-
ance values ranging from 100 ohms to 15 megohms.
Maximum voltage is 350 volts, which may be exceeded
in special applications.

The unit is built on a .025” thick base plate of alumina
to provide more effective heat dissipation. Carbon com-
position resistance is bonded directly to the plate for
maximum reliability.

In addition to variable resistors, units can be supplied
with fixed resistance as well. Multiple units with two,
three or four sections are available. Single and multiple
units are available with “hat” knobs, low profile knobs or
without knobs. An edge adjust knob is available on single
vits only. Unit cost is as slim as under $.07 in quantity.

hen design spaces are bulging, a diet of Slim Trims
space watcher’s best friend.

OR SAMPLES AND MORE INFORMATION ON SLIM TRIMS
AND THE COMPLETE LINE OF CENTRALAB PRODUCTS,
WRITE CENTRALAB., TODAY. CENTRALAB PRODUCTS ARE
MARKETED THROUGH CENTRALAB INDUSTRIAL DISTRIBU-
TORS AND INTERNATIONALLY THROUGH GLOBE-UNION INC.
— INTERNATIONAL DIVISION.

SPECIAL NOTE: Have you investigated the new, low cost of
Centralab’s 5TR miniature trimmer resistors?

CENTRALAB
Electronics Division
GLOBE-UNION INC.
5757 NORTH GREEN BAY AVENUE
MILWAUKEE, WISCONSIN 53201
M-6809
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Our grammar may not be correct . .. but the description is!
The standard hp 180A Oscilloscope is a RUGGED scope.
Take its environmental specs, for example. The 180A scope
with plug-ins operates in temperatures from —28 to 4+65°C—
and at altitudes to 15,000 feet. It operates in a steamy 95%
relative humidity up to 40°C. It operates after being vibrated in
three planes for 15 minutes each with 0.010" excursion from
10 to 55 Hz. It's rugged enough to take rough treatmentin field
trucks—and rugged enough to take being banged around your
laboratory . . . without affecting electrical performance!

Take the already rugged 180A, further ruggedize its step-
ahead circuitry and wrap itin a splash-proof case. The result is
the “RUGGEDEST" scope—the 180E (AN/USM-281, FSN 6625-
053-3112) Military Version Oscilloscope. In fact, it is the rug-
gedest scope in the world!

We battered the 180E with a 400-pound hammer. We sub-
jected it to spray. We checked it for RFl. We steamed it in 959%,
humidity at temperatures up to 65°C while operating. Some of

MIL-E- MIL-E-
MIL-E- 4158C 4158C MIL-E- MIL-F- MIL-S-
16400F outdoor indoor 4970A 18870C 8512B
Class2 & 4 equipment equipment PROC Il Class 4 PROC 3
Temp.
oper. o % [ ] [ ] ® o
Altitude
oper. A o o [ ] [ [ J
Humidity o [ ] [ ] @ ® &
Shock @ A A o [ J [ J
RFI [ J [ J [ ] A A [}
@ Passed *Not tested A Indicates test not required

(| hp 180A Oscilloscope

hp 180E Military Version Oscilloscope

e o0t Dest

the other significant military specifications met by the 180E
are listed in the table. It met these specifications—and our own
exacting electrical specifications—with no ifs, buts or maybes—
NO COMPROMISE!

If you're looking for a 50 MHz, 30-pound, solid-state, plug-
in scope with a large easy-to-read 8 x 10 cm CRT, 7 nsec rise
time and 5 mV/cm sensitivity get the rugged hp 180A. If you're
working in extreme environments, get the ‘‘ruggedest’’—the
hp 180E Oscilloscope!

Ask your hp field engineer for the data sheet on the 180A
and forthe 180E data sheet which gives test results and a cross
reference to military specifications, plus full electrical specifi-
cations. Or, write to Hewlett-Packard, Palo Alto, California
94304. Europe: 54 Route des Acacias, Geneva.

Price: For the hp 180A Oscilloscope, $825; hp 180AR (rack
mount), $900; hp 1801A Dual Channel Amplifier, $650; hp
1820A Time Base, $475; hp 1821A Time Base and Delay Gen-
erator, $800. For the hp 180E Oscilloscope, $1215; hp 180ER
(rack mount), $1205; hp 1801E, $800; hp 1820E, $570; hp
1821E, $920, hp 10164A Accessory Kit and Front Cover,$165;
hp 180E Military Oscilloscope System (AN/USM-281, FSN
6625-053-3112), $3100.

087/29

HEWLETT hp, PACKARD
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OSCILLOSCOPE SYSTEMS
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No other

100W silicon

power transistor

in the industry

can match this
performance point .-

1000

Typical Series Voltage 10 TCASE TEMPERATURE (Tc)=25°C
Regulator Circuit Using 2N5240
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=] !
: ! \
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- SENSING 0.02
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_OCU)T Maximum Safe Area Operating Curve for Type 2N5239
and 2N5240

Now, full second breakdown protection up to 100 W dissipation and 150 volts,
plus safe area rated up to 300 volts! That's a brand new level of power
performance and reliability for high-voltage silicon transistors.

We made this capability possible by creating a unique pellet construction
technique—multiple diffusion combined with the multiple emitter concept
made famous by RCA “overlay.” To you, this means better performing, more
reliable circuits for high-voltage regulators, series regulators, high-speed
inverters for off-the-line operation, switching bridge amplifiers for servo motor
controls, and ultrasonic power amplifiers.

Depending on your circuit requirements, you can choose between the 2N5240
with a V., (sus) of 350 volts or the 2N5239 with a 250 volt rating. Both transistors
have an I, (max.) of 5A and P, of 100 W.

For more information consult your RCA Representative or your RCA Distributor.
For technical data, write: Commercial Engineering, RCA Electronic
Components and Devices, SectionIN2-3, Harrison, N.J. 07029.
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