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Tiny transmitter 
brings telemetry 
down to earth 
Swedish system can be used 

to transmit and receive 

medical or work-study data 

over a 1 ,600-foot range 

Thanks to space projects, telemetry 
of physiological data has certainly 
gotten off the ground. Yet ground­
based telemetry of such data-from 
a heart patient to his doctor, for 
example-has not taken off. One 
of the biggest problems has been 
to make the transmitter small 
enough to be carried easily, while 
at the same time providing enough 
power for proper range and sta­
bility. 

Now a small Swedish company, 
Medinik AB, is producing what it 
considers the best all-around com­
promise of transmitter size, trans­
mission range, power consumption, 
and stability. The Medinik unit­
which can be used for electrocar­
diograms, electroencephalograms 
and electromiograms-consists of a 
palm-sized transmitter weighing 
about 2 ounces and a cigar-box 
sized receiver that can be hooked 
up to many different recording and 
display devices. 

The Swedish gymnastics and 
athletics university is using the 
device and credits it with helping 
champion swimmer Gunnar Lars­
son train for the Olympics. Another 
Swedish application is in studying 
the heart and muscles of trotting 
horses. 

But by far the biggest market 
is in health and work-study applica­
tions. For medical applications, the 
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Medinik system is expected to find 
increasing use by doctors, who 
want heart attack patients to get 
up and start walking around several 
days after the attack. And Sven 
Rundberg, owner of Medinik, feels 
that an increasingly large market 
will be for ergometrics-studying 
optimum muscle output for time 
and motion studies, as well as for 
tool or machine design. 

The Medinik transmitter has a 
range of about 1,600 feet. It has 
a crys tal-controlled oscillator that 
transmits at 223.45 megahertz, with 
a drift of only ±1.5 kilohertz. Be­
cause of its crystal control and 
negligible drift, there is no need 
for constant adjustment of the re­
ceiver, which requires only an on­
off switch. 

The receiver can pick up four 
signals , and the operator, by 
switching channels, can pick out 
the one signal he wants for study. 
A single superheterodyne with 
crystal controlled oscillator, the re­
ceiver uses two MOS FETs-one in 
the rf amplifier and the other in 
the mixer. 

Since the crystal oscillator is di­
rectly modulated, the Medinik 
transmitter does not require a sub­
carrier oscillator and modulator, 
which reduces size and cuts power 
consumption. The system also elim­
inates problems with subcarrier 
oscillators. Two ICs are used in 
the modulator in the transmitter. 

One unusual design element in 
the transmitter is its small loop 
antenna, which gives a circular 
radiation pattern. Other biotele­
metry transmitters usually use a 
thread or rod antenna. 
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A multichannel system can be 
made up by combining two or more 
receiver/transmitter sets with dif­
ferent crystals. In Sweden, fre­
quency allocation regulations limit 
the total to 11 channels. 

Honeywell AB of Sweden is han­
dling marketing of the Medinik 
system. Honeywell offers it as an 
"extra" in its Accudata system for 
intensive patient care. However, 
since Medinik can be used with 
other recording or display units, it 
is being marketed for use with 
other systems. 

West Germany 

Sorting ceramic components 

like cracked glassware 

Any experienced shopper for china­
ware knows that lightly tapping a 
glass will tell him it has 
cracks or similar defects. That's 
also the way a new AEG-Tele­
funken test instrument judges the 
quality of ceramic components­
like isolators, switch segments, and 
base plates-used in electronics 
equipment. The new tester is based 
on the different damping character­
istics that good and defective ce­
ramic components exhibit when 
subject to an impact force. 

What prompted AEG-Telefunken 
to develop its ·new tester are the 
cumbersome and time-consuming 
methods used for ceramic compon­
ents testing. One such method in­
volves dipping components into a 
red fluorescent liquid, which, when 
washed off the surface, stays in any 
hairline cracks. This is obviously a 
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slow procedure. In another method, 
the sound of a component dropping 
onto a metal plate is evaluated by 
ear-a rather unreliable method. 

Yet another way of evaluating 
sounds produced by an impact 
force is to analyze .the spectral com­
bination of sound waves. But AEG­
Telefunken designers rejected this 
approach because of the many elec­
tronic filters it would need. Besides, 
the spectral combination is affected 
by a body's shape. Damping char­
acteristics, on the other hand, are 
largely independent of shape. 

Their tester's sound evaluation is 
based on a process of integrating 
the area under the curve described 
by .the peaks of the detected sound 
wave oscillations and on a compar­
ative evaluation of that area. In a 
typical test, the component is 
dropped onto a steel plate from a 
height of between 0.5 and 1 inch, 
sufficient distance to cause the com­
ponent to resonate at its natural 
frequency, yet small enough for it 
not to crack or break. The sound 
waves it produces are picked up 
by a microphone, and its output is 
applied to a high-pass filter de­
signed to exclude all audio fre­
quencies below 5 kilohertz or so, 
and to prevent extraneous noise in 
the vicinity from affecting the 
tester. 

An amplifier boosts the filter out­
put by 30 to 60 decibels depending 
on the particular type of ceramic 
component being tested. The am­
pHfied signals are then applied to 
a parallel circuit with a rectifier in 
one branch and a Schmitt-trigger/ 
monostable-multivibrator combina­
tion in the other branch. This cir­
cuit combination is kicked into op­
eration by the very first voltage 
peak that •arrives at the Schmitt­
trigger input, and produces a con­
stant level output for as long as the 
vibrations last. The multivibrator 
output and the rectifier amplifier 
output are applied to a diode-based 
digital switch. 

Gated by the multivibrator out­
put, the digital switch passes the 
rectified sound voltage signals to 
an integrator circuit. This drcuit's 
time constant is such that the in­
tegrator's final voltage value is 

reached during the time that a 
good component vibrates at its par­
ticular resonant frequency. The dig­
ital switch initiates the integration 
process, terminates it, and dis­
charges the integrator to its zero 
value. 

Following the integrator is a 
comparator with a preset threshold 
voltage. If the integrator output ex­
ceeds this voltage, the component 
is rated as good, and a green lamp 
lights up. If not, a red lamp goes 
on. For automatic sorting, the com­
parator output operates upon an 
electromagnet which, in turn, ac­
tuates a wiper-like mechanism on 
the steel plate. The wiper pushes 
good components off the plate to 
one side, while bad ones are pushed 
off to the other. 

Developed by Helmut Schunk of 
the company's speech analysis and 
synthesis laboratories at Ulm, the 
tester is now being introduced at 
AEG-Telefunken's ceramic compon­
ents producing subsidiaries. Its 
cost: about $140. 

France 

Localized epitaxial growth 

for wristwatch, space MOS 

Standard diffusion methods of chip 
doping were not good enough for 
researchers at France's Sescosem, 
who wanted to develop 5-mega­
hertz MOS circuits for space appli­
cations and wristwatch frequency­
divider circuits running off 1.3-volt 
batteries. Sescosem therefore 
turned to localized epitaxial growth. 
The results: a new electronic wrist­
watch frequency divider that ap­
parently performs as well as similar 
MOS circuits announced this fall by 
RCA and Motorola, plus a pair of 
complementary MOS circuits for 
space that challenge RCA circuits 
made by diffusion. 

Sescosem's goal was an impurity 
level of no higher than 1016 boron 
atoms per cubic centimeter. Diffu­
sion would have given them 1017, 

unless they had resorted to RCA's 
complex technique of continuing to 
heat a chip after the diffusion gas 
cutoff, in order to burn off excess 

boron atoms. "That method is 
difficult", says Jean Grosvalet, re­
search director of Sescosem's Cor­
beville development laboratory. 
"The time and temperature have 
got to be precise, and even then the 
results are hard to reproduce." 

Actually, Sescosem began its 
epitaxial MOS drive in 1967, under 
contract from the French space 
agency, and developed one circuit 
by late 1968. But inability to local­
ize epitaxial doping meant the cir­
cuit had to be made from two 
chips, one with n and one with p 
characteristics, connected by gold 
wires. The circuit required an input 
of 9 V and consumed 15 microwatts, 
for 12 MOS devices. Sescosem has 
now mastered localized growth and 
can make complementary MOS 
circuits containing up to 200 de­
vices on a single chip, needing only 
5 µ. W of power. 

To form p al).d n channels in an 
n-type silicon chip, technicians 
open windows in the chip's oxide 
layer by means of conventional 
masking methods. They then put 
the chip in an epitaxial chamber at 
1,000° C in the presence of hydro­
chloric acid and hydrogen, which 
dig 0.1 micron-deep holes in the 
silicon. 

By using epitaxial growth, they 
deposit p-type silicon in the holes 
at 1,100° C in the presence of sili­
con tetrachloride, hydrogen and 
about 1 % hydrochloric acid. The 
acid prevents silicon from forming 
on top of the oxide layer or 
between it and the silicon chip. 
Otherwise, silicon polycrystals 15 
to 30 microns thick tend to form. 
Such crystals, when the oxide sur­
face is polished, may be driven into 
the chip and form dozens of 
unwanted p areas. 

The polish ing is essential after 
the channels are grown, because 
the holes tend to have a convex 
bottom that causes the epitaxially 
grown areas to protrude above the 
oxide surface. Metalization for gate 
electrodes and interconnections is 
put on in the normal way. 

The French firm has developed a 
laboratory model frequency divider 
encased in 24 packages with eight 
MOS elements per package. It 
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divides the 8,192-hertz time base 
frequency of a quartz crystal to 2 
Hz. 

The wristwatch circuit problem 
is being put to a computer-aided­
design library of complementary 
MOS devices at the company's 
Saint-Egreve plant. The goal is a 
200-device circuit that divides the 
quartz frequency to 1 Hz, consumes 
a maximum of 1 ,_,.w, and requires at 
most 2.6 V, and possibly 1.3 V. The 
firm expects to have its watch cir­
cuit on the market by June, at a 
price of under $20. 

Francois Houdart, commercial 
director of Sescosem-Corbeville, 
believes the market for electronic 
watches will reach 1 million units 
a year in the near future. Switzer­
land's Omega marketed one this 
year, using a hybrid bipolar IC. It 
sells in France for $1,800, but Hou­
dart believes electronic watches 
will be available in 1972 for around 
$200. 

On the high-frequency side, 
Sescosem has used its localized 
epitaxial technique to develop pro­
totypes for two complementary MOS 
circuits: a double inverter and a 
double switch . If run at 4 V, they 
work at 1.25 MHz with dynamic 
consumption of 0.15 ,_,.w per kilo­
hertz, while at 8 V they operate at 
8 MHz, consuming 0.6 ,_,.w per KHz. 
That beats competing RCA circuits, 
which operate at 9 V and 2 MHz, 
says Sescosem, crediting its own 
higher frequencies to the lower 
concentration of impurities possi­
ble with epitaxial growth. 

Sescosem is also developing a 
double flip flop quad nand circuit 
for portable military transmitter­
receivers, and hopes to market this 
circui t and the two space circuits , 
all with aerospace reliability char­
acteris tics , by the end of this year. 

Japan 

How to recognize 

a 100-yen coin, new or old 

How can a booth phone be made to 
tell 100-yen coins from slugs? In 
pushing plans to modernize its pay 
phone network to take 100-yen 
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pieces, Japan's telephone company 
is aiming at completely unassisted 
long distance dialing. The trouble 
is the public's temptation to use 
slugs will be greater than with pres­
ent pay phones designed for sub­
urban use, in which the caller can 
insert up to six or ten 10-yen coins 
that are automatically collected as 
charges mount. 

The Nippon Telegraph and Tele­
phone Public Corp. have therefore 
come up with a coin recognition 
scheme, which should be applicable 
to other types of coin collection 
mechanisms like vending machines, 
and perhaps also to some industrial 
uses. 

Although the suburban phones 
can be used to call any place in the 
country, they become impractical 
for long distances. Each message 
unit costs 10 yen, and time in each 
message unit decreases with dis­
tance. Between Japan's two largest 
cities, Tokyo and Osaka, a caller 
can only speak five seconds per unit 
-compared with a minute or two 
between adjacent cities. Thus on a 
long distance toll call the six or ten 
coins are soon depleted, and more 
coins have to be fed to the phone 
at an impracticably fast rate. 

NTT's plans are for new booth 
phone that will take up to 10 10-yen 
coins and nine 100-yen coins for 
collection during the call as needed. 
The problem of rejecting slugs in 
favor of 100-yen coins is com­
pounded by the varied types of 
coins in circulation and by the 
method of collection. Japan started 
using 100-yen coins in 1957 but in 
1967 switched from silver alloy to 
a nickel alloy, though without 
changing the weight and size. The 
most likely slug is the copper-alloy 
10-yen coin, which, when filed 
down slightly, resembles the old 
100-yen coin more closely than the 
new 100-yen coin resembles the 
old. 

As for the method of collection, 
electrical or magnetic ways of 
checking coins in motion down a 
feed chute tend to be unreliable. 
Methods of checking coins after 
they are collected, depending on, 
say, the sound of the coin bouncing 
against some fixed object, are dif-

fioult to implement. NTI's solution 
is to measure the change in im­
pedance in coils on both sides of 
the coin as the coin rests against 
a stop before collection. 

Coils for checking coins are 
wound on 14-mm-diameter pot 
cores and arranged on either side 
of the coin slot. A frequency of 20 
kilohertz was selected because it 
provides good measurement sensi­
tivity and does not generate inter­
ference in the telephone line. At 20 
kHz, a new 100-yen coin gives the 
coils a resistive component of about 
138 ohms and inductive reactance 
of 584 ohms. For an old 100-yen 
coin, the res istance is 7 4 ohms and 
the inductive reactance 470 ohms. 
The impedance difference is more 
than 15%. 

The tough job is to weed out 10-
yen and five-yen coins, which are 
a trifle smaller than the old 100-
yen piece. The 10-yen coin pushes 
the impedance of the coils about 
2% below the value for the old 
100-yen coin, while the five-yen 
coin raises the impedance about 
2% above that of the 100-yen coin. 

This small impedance variation 
can be detected, though, by a 
bridge circuit. Measurements on an 
input signal by at least 60 decibels 
when an old 100-yen coin is be­
tween the coils and the bridge bal­
anced for the average coin. The 
attenuation of falls to 50 dB or less, 
giving a margin of at least lOdB to 
make recognition possible. 

The output of the bridge is fed 
through a 20-kHz filter to an ampli­
fi er, and then the output of the 
amplifier is returned to the input of 
the bridge to form an oscillator 
circuit. The output of the amplifier 
is also connected to an amplitude 
discriminator circuit. Amplifier gain 
is chosen so that if circuit attenua­
tion is less than 60 dB no oscillation 
will occur. Local feedback around 
the oscillator is used to assure 
stable performance in this mode: 
the amplitude-sensitive circuit need 
only discriminate between the pres­
ence or absence of a signal. 

The bridge is equipped with 
three sets of balancing impedance 
and two switches . Initially the im­
pedance in the standard arm bal-
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ances the bridge with no coin be­
tween the coils. When a coin falls 
into the slot between the coils, the 
bridge becomes unbalanced and 
the first switch is operated to re­
place the first impedance with the 
second. H the coin between the 
coils is a new 100-yen piece, the 
bridge again becomes balanced and 
the coin is accepted. If the bridge 
is still unbalanced, the second 
switch is operated to bring the 
third impedance into the circuit. If 
the coin between the coils is an old 
100-yen piece, the bridge again be­
comes balanced and the coin is ac­
cepted. If the bridge is still un­
balanced the coin is rejected. 

Great Britain 

ICs run vehicle tachometer 

and speedometer 

In Britain's automobile industry, 
electronic devices are driving ahead 
slowly but surely. A new bus to be 
made next fall by British Leyland 
Motor Corp. will have an electronic 
speedometer and tachometer, both 
built around an integrated circuit. 
The tachometer alone will be stand­
ard equipment in the new Jaguar 
V-12 sports car due for introduction 
later this year, the first time a 
British production car has sported 
an IC-based instrument. Both in­
struments are the first of a family 
now being developed by Smiths In­
dustries, Ltd., of Witney, Oxford­
shire. 

The tachometer is the basic in­
strument. It's been available for 
about a year as a $40 accessory for 
power boats, driven by capacitive 
pulses derived from the spark 
plug leads. It will soon be on sale 
in England at about $35 as a car 
accessory, driven from the contact 
breaker in the distributor and ad­
justable for four, six, or eight cyl­
inders. Because the Jaguar will use 
a new Joseph Lucas breakerless 
electronic ignition system, the 
counter is driven from an oscillator 
which is part of the ignition switch­
ing circuitry. 

Smiths plans even more car 
engine instruments, including a 

diesel engine model driven by a 
simple sine wave generator-the 
diesel, of course, has no ignition 
timing system. The IC is identical 
in all versions; only the input filter 
differs according to drive. 

The speedometer is basically a 
tachometer driven from a sine wave 
generator mounted on the gearbox 
or final drive output shaft. How­
ever, because it has to incorporate 
the odometer, the instrument is 
complex and its chip contains about 
four times as many components as 
needed on the tachometer. Costing 
four or five times as much as me­
chanical speedometers, it is only 
commercially practical where its 
use allows some compensating 
saving. For instance, the Leyland 
bus has its gearbox at the rear so 
that a mechanical speedometer 
needs a very long drive cable. 

Brian Shepherd, chief engineer 
of Smiths Electronics division, 
reckons it will be three to four 
years before a combined elec­
tronic speedometer and odometer 
appears on ordinary cars as original 
equipment, though Smiths is work­
ing on a design now. Shepherd 
points out, however, that the elec­
tronic speedometer should last 
much longer-the odometer on the 
bus has a life expectation of 250,-
000 miles. 

Shepherd's team designed the 
chips, then called for manufactur­
ing tenders. Texas Instruments 
Ltd. won the tachometer chip con­
tract. Shepherd preferred this ap­
proach rather than the usual one 
of inviting IC makers to design a 
chip to specification. "I believe it 
was easier for us to learn chip de­
sign than for TI, for instance, to 
grasp all the problems of using 
electronics in automobiles. We 
could also be sure that we got 
value for money, because we knew 
exactly what was on the chip," 
Shepherd says. 

The tachometer chip starts with 
a Schmitt trigger to sharpen the 
edges of the input, followed by a 
monostable vibrator putting out 
pulses which open a current switch. 
The current pulses pass from the 
chip to a moving coil meter which 
integrated them and displays a 

mean value. The monostable cir­
cuitry is claimed to provide pulse 
width accurate to 1 % regardless of 
temperature and supply line varia­
tions at 80% duty cycle. This is 
achieved by close component 
matching. 

The current switch's function is 
to pass a current pulse of precise 
amplitude during the exact period 
defined by the monostable circuit. 
The current is defined by a dif­
ferential amplifier switch and a tail 
resistor and is routed to the meter 
through a Darlington amplifier. By 
feeding current to the meter rather 
than voltage, Shepherd dispenses 
with thermistors to compensate for 
temperature effects on- the meter. 

To vary the input so it will ac­
comodate different meters , the tail 
resistor is changed. The full-scale 
reading, or engine revolution range, 
is selected by varying the .time 
constants of the monostable circuit. 
The supply voltage is controlled by 
a shunt stabilizer on the chip, 
which deals with the spikes and 
voltage variations that are un­
avoidable in automobiles. 

The chip measures 0.04 inch 
square and all the processes are 
compatible with transistor-transis­
tor logic. There are 12 transistors, 
eight diodes and 17 resistors. The 
tachometer IC is in an eight-lead 
dual in-line plastic pack. 

The speedometer IC, though, is 
in a 14-lead ceramic dual in-line 
pack. The extra leads are required 
by the odometer function and some 
extra facilities built into the instru­
ment, which include the ability to 
work with two different prese­
lected rear-axle ratios, and a 
low-speed trip switch. In the bus ap­
plication this will be used to en­
sure that the driver cannot open the 
doors until speed drops below, say, 
2 miles per hour. 

This chip, which will be made by 
Plessey Co., measured 0.065 by 0.07 
inch. The odometer function is 
obtained by five flip flops and some 
extra gating which divide the 
tachometer pulses by 22 and by 30 
to provide the two axle ratios used 
on the bus. The speedometer 
switches ratios when the driver 
switches axle ratios. 
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How Can You Sort 
Useful Information 
from 100 Million 
Bits Per Second? 
Today the television camera is an extremely 
versatile data acquisition tool. It can give you 
around 100 million bits of information per 
second - spatial dimensions. brightness, color, 
time - with a wide range of 
sensitivities. Not all of what 
the camera sees.is usable, 
however. 
How can you extract the 
exact, useful data you 
need from this source? 
Colorado Video has the Model 
321 Video Analyser specifically designed to 
help you pinpoint the data you want and 
eliminate the redundant or useless bits. 
The 321 can be used on a " stand-alone" basis 
as a laboratory instrument tor such 
applications as image analysis and 
camera-to-hard-copy interfacing. Or, 
the 321 can provide input to your 
computer tor a 
variety of analysis 
functions. It can 
also be controlled 
by the computer. 
The 321 now is being 
used tor such diverse operations as automatic 
instrument calibration via computer, cancer 
cell analysis and measuring changes in the 
diameter of human veins. 
Find out what the Colorado Video Model 321 
Video Analyser can do tor you. Write or call 
tor information. Price : $2500. • 

COLORADO VIDEO, CV I 
INCORPORATED 

P.O. Box 928, Boulder, Colorado 80302. Phone (303) 444-3972 
Video Data Acquisition • Processing • Display • Transmission 

Circle 110 on reader service card 

250,000 operations -
WITHOUT A MISS. 

• SPDT, SPST 
• 1/.4 Amp., 115 VAC resistive 
• Totally enclosed 
• Space saving - .937" behind panel 
• Momentary action counterpart available 

For your Grayh ill Engineering Catalog 
offering complete technical data-contact 

~ /, •// 523 Hillgrove Avenue 
~ ~ I LaGrange, Illinois 60525 
~ ~ Area Code 312, Phone 354-1040 

.. . the Difference Between Excellent and Adeauate 
Circle 118 on reader service card 

The power supply 
you plan to build 

is built!~ 

OTHER MODELS 3 to 50 V available 

It's on the shelf, ready for immediate delivery from Electrostatics. 
With specs proven in service. Low cost. 
Brief specs on our Model 200: 

• 5V 15A DC Power Supply • Ripple: 500µV mall. 
• Input 105-125V, 47-420 Hz • Temp: - 20 to + 71'°C 
• Regulation: Line O.Ql % • Foldback current limiting 

Load 0.1 % • Size: 5.5" W x 5" H x 10.8" L 
($114 with overvoltage protection) 

For full information call Robert McCartney, Manager of Application 
Engineering, (714) 279-1414. Or circle the number below for our 
latest data sheet. 

81ootmstatiGS.,DOUffiL 
7718 Clai remont Mesa Blvd., San Diego, California 92111 .,., "' 

Circle 119 on reader service card 
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