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European pacemaker's a pace setter 
Seven-nation syndicate on Continent develops long-lived battery that needs 

less nuclear fuel than U.S., British versions; wristwatch battery may be next 

For long-lived nuclear pacemaker 
batteries, there's a considerable 
market in the offing and the first 
to tap it could well be a seven­
nation syndicate set up within the 
European Nuclear Energy Associ­
ation (ENEA). 

The syndicate has developed a 
battery that needs only half as 
much plutonium 238 as those of its 
British and American competitors. 
What's more, the multinational 
group, made up of firms and gov­
ernmental agencies from Austria, 
Denmark, France, Spain, Sweden, 
Switzerland, and West Germany, 
has an edge in time if all goes ac­
cording to plan. Better still, an off­
shoot of the Continental battery 
may one day power wristwatches 
and open up yet another vast con­
sumer market. 

Gallic. The group developing 
the battery and a pacemaker to 
pair with it 11as a strong French 
accent. France's Commissariat a 
l'Energie Atomique, the country's 
nuclear agency, devised the plu-
1:onium fuel source. The other main 
element in the battery-its semi­
conductor thermocouple-is the 
work of France's Societe Alcatel. 
Other major contributors to the 
project include France's Thomson­
CSF and West Germany's Sie­
mens AG. 

Largely because of Alcatel's bis­
muth telluride thermocouple pack­
age, the ENEA battery needs only 
150 milligrams of Pu 238, com­
pared with more than 300 milli­
grams for the battery in the works 
at the U.K. Atomic Energy Author­
ity and the one developed in the 
U.S. by the Nuclear Materials and 
Equipment Corp. The ENEA bat­
tery generates 700 microwatts and 
the British battery, 540 µ.W [Elec­
tronics, March 31, p. 180]. 

Trials on dogs have just begun 
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in a Paris hospital and the ENEA 
hopes the pacemaker will be ready 
for test implants in human patients 
by early 1970. That's about six 
months ahead of the British plan­
ning. The U.S. nuclear battery too, 
has been inlplanted in a dog but 
doesn't seem likely to get clinical 
tests until at least 1970 but more 
probably not before 1971. 

Thus far, the electronics in the 
ENEA pacemaker are standard, but 
Alcatel is working on new circuitry 
that is expected to reduce the 
power-supply level from the 5 volts 
needed now to the 2 volts the bat­
tery develops. That will end the 
need for a d-c to d-c converter and 
further reduce the plutonium needs 
-to less than 100 mg. The conver­
ter consumes as much power as 
the rest of the circuitry. 

ENEA officials expect the pace­
maker will sell for about $2,000, 
about 25% more than nonnuclear 
versions. 

Timing. While ENEA pushes on 
with the pacemaker, some of the 
group's members, led by a large 
Swiss watch producer, are moving 
toward a long-lived battery for 
wristwatches. The producer, 
Baumgartner S.A., has already 
built a prototype timepiece that 
is supposed to run for at least 20 
years. 

Company officials say the bat­
tery doesn't just replace a mercury 
cell. Details are a secret but Baum­
gartner director Karl Adler does 
hint that pie battery's alpha par­
ticles oscillate in conjunction with 
a quartz crystal. 

Baumgartner insists its watch 
will cost no more than present top­
quality watches and says it will 
radiate less than old-style. radium 
watch dials. The battery operates 
on tritiurt1, the element now used 
for luminescent dials. Although 

the Swiss firm hopes to start mak­
ing production models in perhaps 
two years, nuclear-industry sources 
are somewhat skeptical. They 
doubt cost and radiation problems 
can be solved that quickly. 

Japan 

Rubbed out 

Among electronics components, 
nothing has withstood the on­
slaught of change as well as the 
potentiometer. 

Even in the most sophisticated 
of today's equipment, the pots 
basically are what they were in 
the early days of radio-a wiper 
over a resistance element. Aye, 
there's the rub that makes a pot 
wear out. 

A way without wear there is, 
though. Field plates with magneto-

Down the Hall. Tiny contact bars 

embedded- in an indium antimonide 

meandering resistance path eliminate 

Hall field that would otherwise build 

up in magnetoresistor. 
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resistive material on them make 
contactless potentiometers when 
paired with magnets. Siemens AG 
of West Germany more than two 
years ago found one way to make 
practical devices. Even more 
promising, thinks Shoei Kataoka of 
the Japanese government's Elec­
tro technical Laboratory, is a tech­
nique-adapted from integrated­
circuit making-developed by a 
group he heads. 

Six Japanese companies have 
shown an interest in Kataoka's 
work, and he expects to work out 
a commercial production tech­
nique with one or two of them. 
That should make possible con­
tactless pots for less than $1.40. 
The price is too high for mass-pro­
duced radios and tv sets, of 
course; but it's within reason for 
quality hi-fi gear and for industrial 
equipment. 

Barred. The key to large-resist­
ance swings in field plates is get­
ting rid of the Hall effect-the 
electric field that develops across 
a current-carrying conductor when 
there's a magnetic field present. In 
a magnetoresistor, the two fields 
tend to cancel out one another. 

Siemens does away with the 
Hall field by using a semiconductor 
material combination that has 
needle-like nickel antimonide struc­
tures dispersed in indium anti­
monide. Kataoka's plates have 
shorting bars embedded in them. 
The bars are put down on an lnSb 
single-crystal slab 10- or 15-mi­
crons thick by photoetching and 
then alloying. Roughly, it's the 
same process used to lay down 
ohmic contacts on an IC. 

Full circle. Because the shorting 
bars are embedded in the InSb 
and not part of the crystal struc­
ture as the NiSb needles are, the 
Japanese plates can be made with 
circular resistance h'acks. This is 
a big advantage, since the varia­
tion in a magnetic field can then 
be handled by a rotating perma­
nent magnet. Linear motion is 
much harder to obtain since the 
plates are small, on the order of 
5 millimeter-diameter for the circu­
lar version. 

To get high swings of resistance 
for its contactless pots, Kataoka's 
group cascades three elements on 

216 

a single plate. The second ele­
ment's basic resistance is five times 
that of the first, and the third ele­
ment's resistance is 25 times that 
of the first. That way, although the 
basic change in resistance with 
magnetic field is 7:1, the ratio of 
output voltage is 342:1. 

Direct drive 
Tell a high-fidelity aficionado that 
a turntable has direct drive and 
he'll probably sneer at you. The 
term conjures up cheap phono­
graphs produced before World 
War 2 that wowed and rumbled 
along at a speed of 78 revolutions 
per minute. 

Direct drive, however, is on its 
way back into the hi-fl. lexicon. At 
this month's Consumer Electronics 
Show in New York, the Matsushita 
Electric Industrial Co. introduced 
a turntable having a signal-to-noise 
ratio better than 60 decibels during 
playback. This ratio is so high that 
the noise added by the turntable 
huns out to be less than a master 
record's inherent wow and rumble. 

Matsushita achieves this perfor­
mance with a new low-speed mo­
tor in wl1ich a permanent-magnet 
rotor is fixed directly to the h1rn­
table. The wound stator is pow­
ered by three-phase current gen­
erated by transistor oscillators that 
operate off a 15-volt supply. 

Best of two worlds. The tran­
sistor motor, Matsushita main­
tains, combines the best features 
of a-c and d-c motors while it 
eliminates the need for such 
meclianical elements as speed 
changers, idlers, and drive belts. 

Like a d-c motor, Matsushita's 
motor has high startinir torque­
at 33 rpm, it's up to full speed in 
half a revolution. Like an a-c mo­
tor, Matsushita's new drive has no 
brush-commutator combination to 
generate noise, but there's no a-c 
hum to contend with either. 

And there's practically no torque 
ripnle; since the motor speed is 
either 33 or 45 rpm, any unbalance 
in the rotor would at worst gener­
ate subaudio noise-less than 1 
hertz. Fast-running a-c motors 
generate rumble noise when they're 

Direct. Turntable with transistor motor 

has no idlers, belts or pulleys. Its rotor 

is fixed directly to the turntable. 

just slightly unbalan<:ed. 
Steady. To achieve precise oper­

ation of the turntable, Matsushita 
employs analog control rather than 
the on-off signals most often used 
for h'ansistor motors. 

The conh·ol signal is picked off 
three pairs of coils wound in the 
stator. One coil in each pair has 
50-kilohertz signal applied to it; 
the voltage output of the second 
coil indicates the rotor position. 
This is because the coupling be­
tween tl1e two coils is varied by a 
toothed wheel, that spins with the 
turntable. Speed variation from 
no-load to load conditions-when 
the load is 2-grams needle pres­
sure-is a very low 0.15%. 

Guarding the gates 
Sometimes circuit designers run 
up against a sihrntion where they'd 
like to use MOS h'ansistors but 
don't because voltage surges might 
dama1rn the relatively fragile tran­
sistor gates. 

Protection for the gates, of 
course, isn't hard to come by. A 
pair of diodes will do the trick. 
But the extra diodes are a nuisance 
in some circuits. So there's a 
niche for transistors with their own 
protection. 

In Japan, the Tokyo Shibaura 
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Electric Co. (Toshiba) has a tran­
sistor wilh protective diodes on 
a separate chip in the same pack­
age. Going the competition one 
better, the Matsushita Electronics 
Corp. has developed an MOS tran­
sistor with the diodes integrated 
on the same chip. The company 
still has to set a date to start sell­
ing the device but has given it a 
catalog number 3SK36. 

Back-to-back. The diodes are in­
tegrated into the substrate back­
to-back and connected between 
each gate and the source-substrate 
common line. The diodes have a 
breakdown voltage of 20 volts, 
more than enough to protect the 
two gates, whose insulation can 
withstand about 100 volts. Tomis­
aburo Okumura, who heads the 
group that developed the transis­
tor, says it suffers no damage when 
a simulated lightning pulse of 
15,000 volts is applied to the an­
tenna terminals of a tv tuner using 
the transistor. 

The two diodes have a pup con­
figuration and in fact together they 
resemble a pnp transistor. A sim­
ple way of obtaining the diodes, 
then, would have been to diffuse 
an n region into the substrate and 
then put a p region in the center 
of the n region. But this way the 
avalanche breakdown voltage in 
one direction- from the n region 
to the p region of the substrate­
would be about 70 volts, too high 
for comfort. 

To get equally low avalanche 
breakdown voltages in both direc­
tions, Matsushita surrounds the n 
regions with a common p region. 
The junction between them is verti­
cal and the common p region is 
connected by ohmic material 
through the p substrate to the 
source-substrate common line. 

Belgium 

Aluminum's on the beam 

Beam leads, almost everyone 
agrees, are the best way to link 
monolithic integrated circuits to 
the outside world. And so far, 
there·s little dispute that the best 
beam leads are made of gold, using 
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the · technique devised five years 
ago by the Bell Telephone Labs. 

But gold beam leads face a chal­
lenge. Manufacture Belge de 
Lampes et de Materiel Electro­
nique (MBLE), an affiliate of 
Philips' \;loeilampenfabrieken, had 
started working on aluminum beam 
leads about the same time Bell 
Labs announced its process. Now 
the Belgian firm has started pilot 
production at a rate of a million 
circuits a year. 

What's more, MBLE has started 
selling a line of IC-handling and 
testing equipment. One machine 
already has been delivered to the 
Amperex Electronic Corp., a divi­
sion of orth American Philips. 
An ultrasonic welding unit will fol­
low this month. 

A natural. Thierry Neulmys, 
MBLE' s chief engineer for beam­
lead work, can cite all kinds of ad­
vantages for aluminum leads. "It's 
the usual contact metal for planar 
devices," he explains. "Adding 
beam leads to a classic crystal re­
quires special treatment that rnod­
illes electrical characteristics. 
Aluminum is easy to bond ultra­
sonically. And there are no relia­
bility problems due to contact of 
dissimilar metals with aluminum 
thin-film paths." 

Along with aluminum beam 
leads, MBLE has developed a set 
of auxiliary substrates for hybrid 
circuits. These subcarriers, glass 
or ceramic plates a few millimeters 
square, carry most of the active 
devices in a hybrid circuit. Be­
cause of the interconnections on 
these subcarriers, crossover is 
eased for the main substrate. 

Windows. In MBLE's technique, 
devices are formed in the basic 
wafer by the usual planru: process. 
But after opening the contact win­
dows, a layer of aluminum 0.25 mil 
thick is vacuum deposited on the 
wafer. The aluminum is engraved 
by phosphoric acid to get conduct­
ing paths from the contact win­
dows that extend about 4 mils be­
yond the edges of the devices. 
MBLE says the 0.25-mil aluminum 
is all that's needed for direct con­
nection to interdigitatcd windows 
as nanow as 0.2 mil and spaced 
0.2 mil apart. 

To produce the active-device 
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subcarriers, MBLE starts with a 
2-by-3-inch glass plate covered on 
both sides by aluminum. Then, 
anywhere from 100 to 300 inter­
connection patterns are etched on 
one side, with rectangles-each 
matching an interconnection pat­
tern-going on the other side. The 
chips are bonded to the connec­
tion-pattern subcarriers in a batch. 

The plate is then glued, chip­
side down, upon a stainless steel 
plate. A glue layer thick enough to 
embed the chips is used. Then the 
glass is etched out from backside 
using the aluminum rectangles as 
masks. When the glue is dissolved, 
the subcarriers are separated. 

Proof. MBLE equipment design­
ers put the subcarrier-hybrid tech­
nique through its paces to build a 
digital frequency synthesizer. It 
provides 10,000 channels in the 
2-to-12-megahertz rnnge. 

By using the subcarriers, MBLE 
was able to pack the digital cir­
cuitry into 10 modules. With con­
ventional hybrid circuits, the same 
synthesizer needed 42 modules. 
And the subcarrier hybrids needed 
only 29 square centinrnters of thin­
film area compared with 92 for 
conventional hybrids. 

Australia 

Outback changeover 

Australia's flying doctors, who sup­
ply the island continent's sparsely 
populated outback with emergency 
medical aid, are facing a crisis: the 
privately financed service must re­
place all its double sideband or 
a-m radio equipment with single 
sideband gear. 

In all, 12 bases must be re­
equipped with the newer, expen­
sive equipment, because ssb will 
ease congestion and it's more pow­
erful. The result will be twice the 
number of channels for the world's 
largest h-f network. 

New base station equipment 
must be operating by 1970. The 
old equipment put out a carrier 
wave modulated on both sides; the 
new version will have a double 
unit~the first will emit an ssb sig­
nal plus a carrier so that its trans-
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mission can be picked up by both 
new ssh transceivers and old a-m 
equipment. In 1975, when all out­
posts will have converted a switch 
will be thrown at base stations to 
cut out the carrier wave and trans­
mit a pure ssh signal. The final sys­
tem will then be operating on 300 
watts while outpost transceivers 
will work on 25 watts. Frequency 
range will be 2, 4, 5, and 6 mega­
hertz, with each base station hav­
ing at least three frequencies. 

One drawback of the new equip­
ment will be that many homestead­
ers with only elementary radio 
knowledge will find repairs and 
adjustments more difficult, al­
though the new equipment should 
require less attention than much 
of the old gear, some of which 
dates back to 1930. However, man­
ufacturers will be required to set 
up service outlets before they will 
be licensed to sell transceivers. 

Great Britain 

Hybrids in a hurry 
Many an instrument maker would 
like nothing more than a production 
line to knock out hybrid circuits 
in a hurry. Trouble is, instrument 
runs often are too short to justify 
setting up an intricate special line. 

For a producer of semiconductor 
production equipment, the instru­
ment makers' problem is a chal­
lenge. And a small London com­
nanv, the Vacwell Engineering Co., 
has nicked up the gauntlet. Vacwell 
has built a machine that very nearly 
automatically bonds semiconductor 
chips, capacitors and like compo­
nents to substrates. And for the 
operator, it's just a matter of dial­
ing in different number settings to 
shift from one kind of hybrid cir­
cuit to another. 

Vacwell will start evaluation 
tests shortly, using the machine to 
make circuits for instrument-mak­
ing subsidiaries of its parent com­
nany, the Electronic Machine Co. 
If the tests are successful, the com­
pany probably will build similar 
equipment for other firms. Vacwell 
offi'cials believe the machine could 
sell for less than $25,000. 

One at a time. Controlled by a 
semiskilled operator, the machine 
can put down as many as 18 chips 
on substrates ranging up to 2% by 
1112 inches. Chip sizes can be as 
small as 0.015-inch square or as 
large as 0.25-inch square, and 
they're positioned with an accuracy 
of IO microns. 

The substrates are built up one 
at a time, following a program writ­
ten for the circuits; each bonding 
counts as a step in the program. 

To set up a bonding sequence, 

the operator sets a row of ngures 
on the control panel, matching them 
to the figures on the program. 
When this is accomplished, the 
control electronics position the sub­
strate and move a chip container 
under a vacuum probe. 

At the same time, a television 
image of the container and probe 
show up on the control panel, 
alongside a projected image of the 
circuits being made up. The opera­
tor, with a rolling-ball control, ro­
tates the chip container until there's 
a chip right under the probe. Ac­
tually, the probe is a pair of probes 
mounted coaxially. The larger of 
the two is normally retracted un­
less outside chips are involved. 

After the probe drops the chip 
onto the substrate, a second control 
is used to align the edges of the 
chip and the substrate. The opera­
tor then checks the chip's configur­
ation against the projected circuit 
image to make sure the right chip 
is in the right position. 

Fini. Theri the machine takes 
over to make the bond. The sub­
strate is ·carried in a box heated to 
about 30°C below the melting point 
of the solder on the chips. A hot 
gas jet, directed onto the chip, 
melts the solder under it. If the 
bond looks good on the tv monitor, 
the operator then punches a "fin­
ish" button and the next step in the 
program appears on the panel. 

Fast and easy. Chips are bonded onto hybrid-circuit substrates very nearly automat.ically by new British machine. 
Operator dials in a row of numbers then has to make only two easy manipulations during the bonding sequence. 
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In electronics 
it's Electronics 
magazine 
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Your advertisement will produce 
Results in Electronics. Engineers 
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the latest technical developments 
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... does away with redundant packaging in your D-A converters. 

A new quad D·A ladder switch 
made possible by the Amperex 
THIN FILM/LID HYBRID PROCESS 

• 4 !. 1 ohm on-resistance 
• 1 mV. max. offset voltage 
• $9.00 per switch 

. . . use ATF-451 's ... 

Let's face it - packaging is the name of the 
hybrid game. And the ATF-451 high-accuracy, 
matched ladder switch is the latest example of the 
unique hybrid packaging techniques employed 
by Amperex. Based on the use of microminiature 
LID semiconductors and sputtered, thin film ceramic 
substrates, the ATF-451. measuring only 
.550 by .550 by .16 inches represents the smallest 

set of four matched switches ever offered in a single Hybrid IC. It offers 
the economies of low initial cost, elimination of redundant packaging and 
the opportunity for combining multiple switches of high accuracy 
levels in a single circuit. 

The ATF-451 at $9 .00 per switch has an on-resistance of only 4 ± 1 ohm 
from -25 ° to + 85 °C and offset of lmV. max . An identical lower-accuracy 
version, the ATF-452 with an on-resistance tolerance of ±3 ohms and 
maximum offset of l .25mV. is ava il able at $8.00 per switch . 

These new switches were designed for use in binary and BCD coded 
voltage summing ladders up to 14 bits with \4 LSB accuracy. Input circuitry 
is fully compatible with standard DTL and TTL monolithic circuits. 

Write for information on the Amperex Thin Film/ LID Hybrid Process 
and for data on the new ATF-451 and '452 . 
Amperex Electronic Corporation Microcircuits Division, 
Cranston, Rhode Island 02910 . 

. . . and leave the packaging 
to us! 



lOOO,OOO flashes 
and still going strong ... 
thats why you'll find EG&G Xenon Flashtubes and Power Supplies in the new Dennison High Speed Copier 
EG&G Xenon Flashtubes and Power Supplies 
provide the reliable, extremely efficient 
light output that maintains a Qonsistent 
level of spectral response . . . flash after 
flash after flash. Prime considerations for 
long-lived dependability and fidelity of 
reproduction in modern office copiers. 
In addition, EG&G pulsed Xenon Flashtubes 
and Power Supplies are designed to 
produce a maximum number of flashes at 
the least cost per flash. 

EG&G capability in this area encompasses 
the design, development and volume 

222 Circle 222 on reader service card 

production of complete Xenon Flashtube Flashtubes in such diverse applications as 
systems. This means we can match laser stimulation, phototypesetting, flash 
the flashtube to a compatible electronic photolysis, warning beacons, oscillograph 
flash system to satisfy your total light recorders and microfilm printers. 

output requirements. If you 'd like more information on EG&G 
Through EG&G's continuing program of pulsed Xenon Flashtubes and Systems, or for 
research and development, the Xenon that matter on any of our products, such as 
Flashtube has evolved from a novel device thyratrons, krytrons, spark gaps, transformers, 
used initially in photographic and strobo- photodiodes, thermoelectric coolers or 
scopic applications to an extremely flexible light instrumentation, write : EG&G, Inc., 
present day tool. Its use in scientific, engi- 166 Brookline Ave., Boston, Mass. 02215. 
neering, industrial and military applications Tel.: 617-267-9700. TWX : 617-262-9317. 
is expanding. You' ll find EG&G Xenon On west coast telephone 213-464-2800. 

EGi:.G 
ELECTRONIC PRODUCTS DIVISION 
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Wherever precision measurement calls 
for resistors with good stability, closely­
controlled TC and low noise, you're apt 
to find Dale Metal Film. There are three 
good reasons: MIL-R-55182, MIL-R-
10509 and MIL-R-22684. This versatility 
has turned a good source into a great 
one. Whether you want Established 
Reliability or just want to squeeze more 
precision into a pennies-per-part bud­
get, Dale Metal Film is the answer. 

Call today: 402-564-3131 

Weston Instruments growing line of digital panel meters makes 
broad use of Dale MF resistors. These precision 4-digit meters 
use Dale RN-60, RN-65 and RN-70 styles to control input 
resistance and critical bias functions in an amplifier circuit. 

DALE MF-THE ALL-PURPOSE LINE 
Mil. Spec: MIL-R-55182 = RNR-55, 60, 65; RNC-55, 60, 65; MIL-R-10509 = 

RN-50, 55, 60, 65, 70, 70F, 75, 80; MIL-R-22684 = RL-07, 20. 
Resistance Range: 10 ohms to 10 megohms, depending on size and TC. 

Tolerance: MIL"R-55182 = .1% (B), .25%, .5% (D), 1% (F) ; 
MIL-R-10509 = .1%, .25%, .5%, 1o,lo; MIL-R-22684 = 2%, 5%. 

Temperature Coefficient: 11 standard TC's available in - 55°C to 
+ 175°C range. 

DALE ELECTRONICS, INC. 
1300 28th Ave., Columbus, Nebraska 68601 
In Canada: Dale Electronics Canada, Ltd. 

A subsidiary of The Lionel Corporation 
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Now-continuing its leadership in the development of electronic 
products-RCA announces a complete range of coaxial cavities 
to assure optimum performance from its line of CERMOLQX® 
Power Tubes. 
Suitable for use either as complete amplifiers or as oscillators, 
these cavities assure specified performance with fully engineered 
circuitry, minimum RF losses, simplified connections, and high 
overall efficiency. 
To fulfill your requ irements, cavit ies are available for frequencies 
up to L-band and powers up to 10 kW. 
The performance, reliability , and efficiency of CERMOLOX tubes 
have been proved. This line of cavities will augment and assure 
these benefits . In addition, if your requirements call for special 
parameters, our Application Engineers will gladly modify existing 
cavities or develop new ones to assure you of optimum equipment 
performance. 

For more information on RCA coaxial cavities and RCA CERMOLOX 
Tubes, see your local RCA Representative. For technical data on 
specific types, write : RCA Electronic Components, Commercial 
Engineering Section F-19T-3, Harrison, N. J. 07029. 

RCA Coaxial Cavities-Available Off-the-Shelf 
RCA TYPE TUBE POWER OUTPUT(Watts) MODE FREQUENCY(MHz) 
Y1010 8226 1 00 CW 1170 
Y1044 8501 10,000 pulse 400 
Y1050 7651 5,000 pulse 500 
Y1051 8227 450 pulse 500 
Y1052 8227 400 pulse 350 
Y1054A 7651 5,500 pulse 150 
Y1059 7214 12,500 pulse 150 
Y1070 7651 6,500 pulse 200 
Y1086 7651 375 pulse 200 


