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Sescosem talking 

early 1972 delivery 

for 1,024-bit ROM 

Small radar used 

to monitor 

patients' breathing 

lnterna ional Newsletter 
January 17, 1972 

Several 'major European computer builders are dickering for early 1972 
delivery of Sescosem's new 1,024-bit bipolar read-only memory which is 
now ready to be marketed. The circuit is pin-for-pin compatible with 
Intel's 301 ROM, but Sescosem, France's largest semiconductor maker, 
is emphasizing its European advantage of J>eing on the spot for custom 
design and six-week delivery. 

Andre Rodin of Sescosem says his company's version is being offered 
at less than a penny a bit in large quantities. "Tens of thousands of units 
are being negotiated now," he adds. Meanwhile, Sescosem is finishing up 
design work on a 4,096-bit circuit, due for production by 

Miniature radars now mass produced for burglar alarms are likely to find 
a worthwhile new market outlet in medicine as a means of sounding an 
alarm if a patient stops breathing. London physiology researcher Colin 
Caro of Imperial College has found that a standard twin-antenna, Gunn­
diode-powered rada:r made by Memco Electronics Ltd., with power and 
bandwidth reduced, produces a reliable doppler shift when mounted 
1 foot or more over the chest of a breathing patient. Disappearance of 
the shift generates an alarm. Power density required at chest level is 
only 1 microwatt per square centimeter,. which is considered safe by a 
factor of several thousands. The technique has a big advantage over 
existing alarm systems in that it does not touch the patient. A pilot batch 
of instruments is being built by S.E. Laboratories Ltd. 

Look for the Swedish government to expand its role as an owner or part­
ner in electronics firms. While Minister of Industry Rune Johansson 
names no specific projects, he emphasizes that electronics has been 
earmarked as a prime area for government-supported expansion. 

The state already is a partner of Saab-Scania and Standard Radio in · 
Stansaab, a maker of air traffic control and medical systems, and owns 
Sonab, the fast-expanding consumer electronics firm. And, as part of 
an agreement with. European Satellite Research Organization, Sweden 
has agreed to take over operation of the Esrange launching facilities 
north of the Arctic Circle, in July. At the same time, the Ministry of 
Industry is negotiating with Saab-Scania and L M Ericsson over Swedish 
participation in future ESRO applications projects. 

Japan's leading TV manufacturers are producing two to three times as 
many color sets now as they did early in 1971. Despite this good start, 
though, industry estimates for total color TV production in 1972 range 
from about 5% below last year to only about equal to 1971's final figures. 
Two factors account for this lack of optimism. First, about 60% of all 
households now have cotor TV. Then, the commodity tax on transistor 
color sets, the only kind now produced in Japan, will rise from 10%, the 
tax levied during the last phase of a program to promote manufacture 
of transistorized color, to the normal 15% of production cost for 19-inch 
and smaller sets and to 20% for larger sizes. 

The reason that production is soaring despite this static market is that 
manufacturers are starting the year with little to no inventory, a far 
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Honeywell to buy 

computer peripherals 

in Yu~oslavia 

Britain's avionics 

makers worry about 

next foreign deal 

Japanese offer 

LSI memory tester 

to Asian customers 

International Newsletter 

cry from the start of 1971, when the industry had a large unsold inventory 
caused by a consumers' boycott that had dampened sales. Also manu­
facturers had not yet set new prices to eliminate a dual pricing system 
that had customers up in arms [Electronics, Feb. 1, 1971 Electronics 
Newsletter.] · 

Watch for intensifying cooperation between Yugoslavia and computer 
equipment makers in the West. Honeywell Information Systems of Italy, 
working through its West German agent, Lalex GmbH, has signed an 

, agreement with Elektronska Industrija of Nis under which that Yugoslav 
firm will produce high-speed printers for Honeywell computers. It's 
likely, Lalex says, that the deal will later provide for Yugoslav production 
of other Honeywell peripherals as well. The pri~ters EI will manufac­
ture are MB-3 models intended primarily for Honeywell G-lOOs. 

Fearful for their future, British avionics makers are teaming up to pres­
sure the government into insisting on much greater priority for British 
avionics in any future collaborative aircraft projects with other countries. 
The companies maintain that in the Concorde and Jaguar projects with 
France, and now in the multirole combat aircraft (MRCA) project with 
Germany and Italy, the government has sacrificed British avionics inter­
ests in order to ensure that the airframe companies and engine-maker 
Rolls-Royce Ltd. get a good share of the original work. . 

They are saying that if this policy is not substantially reversed in the 
next such project-if one develops-so much British avionics know-how 
will have passed to Continental countries that Britain's technological lead 
will cease to exist. Because this know-how is helping to .establish a Euro­
pean avionics industry far bigger than the market can support, British 
avionics men believe the government has been making them cut their 
own throats. Nobody knows how the government will respond, but the 
growing avionics content of modern airframes plus Rolls-Royce's troubles 
suggest the government may pay more attention to the avionics men than 
in the past. 

I 

Semiconductor memory users and manufacturers in Japan and Southeast 
Asia will soon be able to purchase a versatile but relatively ine>..Jlensive 
LSI tester designed specifically for checking memory array~. Kyoto 
Ceramic Co. has received approval from the Ministry of International 
Trade and Industry to purchase the technology needed to build the tester 
from Computer Microtechnology Inc. Kyocera expects to be able to .start 
sales this summer at a price in the order of $58,000 or less. 

Kyocera, which manufactures ceramic packages and substrates for the 
electronics industry, is trying to expand its range of products without 
competing with its customers-which rules out manufacture of semicon .. 
ductor devices. About the middle of last year it entered into agreement 
with CMI to act as Japanese agent for CMI's memory devices. Now it 
will also manufacture and sell the tester, developed for in-house use 
by CMI, that has been modified to meet needs of Japanese users. The 
tester will make both parametric and dynamic tests of MOS, bipolar, and 
hybrid memories-including static and dynamic ROMs, RAMs, and shift 
registers-but is still a lot less costly than universal LSI testers. 
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With injection the likely 

answer to air pollution 

regulations, Lucas develops 

an MOS-based control unit 

One way that car makers might 
meet upcoming exhaust-emission 
laws is to switch from carburetors to 
fuel injection. Though it costs more, 
a good injection system more accu­
rately matches the amount of gaso­
line pumped into the cylinders to 
the engine requirements. That 
means less wasted fuel and fewer 
partially burned pollutants. 

In England, Joseph Lucas (Elec­
trical) Ltd., Britain's largest maker 
of auto electrical equipment, has de­
veloped a prototype electronic con­
troller for an injection system 
around an MOS digital memory. 
Last week project engineer Malcolm 
Williams described the system in 
Detroit. 

Read-only memory. Lucas has got 
the system running in an otherwise 
standard 150 cubic inch, six-cylinder 
Triumph sedan. Williams says that 
the prototype system gives emission 
levels just short of the proposed 
1975 U.S. Federal legislation. A 
production system would include 
developments that better the pro­
totype performance, but Williams 
acknowledges that further exhaust 
cleaning techniques may have to be 
included to meet fully the proposed 
U.S. legislation. 

The basic idea in the Lucas sys­
tem is that each word in a read-only 
memory can represent a different 
quantity of fuel. By reading out the 
right word at the right time, the 
right quantity of fuel is injected into 
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the induction ports. To get the right 
word, the outputs from all the sen­
sors that monitor the engines condi­
tion and the driver's commands are 
fed into the memory to select the 
word. The fuel is injected into the 
ports at constant pressure, triggered 
by the crankshaft angle , and 
varying quantities are obtained by 
varying the time the injector valve is 
open. 

In fact, each word in the memory 
corresponds to an interval of time. 
The intervals are, of course, discrete 
steps in a scale, whereas what is 
wanted is a continuous smooth 
curve, so that a means of inter­
polating between steps is provided. 

Inputs to the memory are taken 
from the angle of the throttle but­
terfly valve in the air intake, which 
indicates the driver's intention, and 
from the distributor, which indicate 
engine speed. It's also necessary to 
take account of air temperature and 
pressure and, for starting, engine 
temperature, but these parameters 
are constant enough to be fed into 
the system after the memory read­
out. Both major inputs follow a 
similar path to the memory. 

Interpolation. Briefly, each analog 
output is digitally converted and op­
erates a four-bit up-and-down 
counter. The counter outputs feed 
the memory, which consists of seven 
parallel planes of l 6-by-16 matrix 
crosspoints, some insulated to store 
a 0, others conducting through an 
MOS transistor to store a 1. A seven­
bit word is obtained by reading out 
corresponding crosspoints simulta­
neously. 

The throttle output selects one 
axis, the engine speed output the 
other axis. A digital-to-analog con­
verter and a voltage-to-time con-

verter set the injector opening pe­
riod. To select a period between 
exact word intervals, the words each 
side of the required point read out 
alternatively for periods propor­
tional to their distance from the re­
quired point. The resulting signal is 
averaged and smoothed in the d-to­
a converter. 

The prototype controller is built 
from readily available TTL, MOS , 
and analog integrated circuits, 
mounted on three boards in a box 
10.25 by 6.75 by 2.25 inches. In the 
Triumph, this is mounted in the 
trunk. Williams says a production 
system would be much more highly 
integrated, probably into three ICs 
plus peripherals . 

Sweden 

Heat-scanning microscope 

checks 1cs under load 

When AGA of Sweden developed 
realtime thermography- and intro­
duced its system known as Thermo­
vision in 1965- the first major indus­
trial application was in checking for 
hot spots in high-tension lines and 
power switchyards. 

Now, AGA has developed a Ther­
movision microscope- whose first 
major application is at the other end 
of the power scale : checking for 
"hot spots" in integrated circuits 
and other electronic components. 
The object being studied is placed 
under a microscope lens- enlarged 
up to 125 times-and its heat image 
is displayed on an oscilloscope 
screen. According to AGA, engineers 
can study dynamic changes in cir­
cuits as power is varied. First two 
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users of AGA's microscope are ASEA 
of Sweden, which is using it for non­
destructive testing of thyristors, and 
Toshiba of Japan, which is believed 
to be using it for testing of I Cs. 

The thermovision microscope is 
essentially the same as the standard 
Thermovision camera, except that 
the usual infrared optics have been 
changed for a new IR microscope at­
tachment. Three different lenses are 
offered today, with power being 
15x , SOX , and 125x . The heat 
patterns in objects as small as 0.026 
by 0.026 inch can be studied. This 
resolution compares with the l .6-by-
1.6-inch areas that can be studied in 
the standard camera. The minimum 
detectable temperature difference is 
0.6°C, when the object temperature 
is 70°C and when using the 15 X 
magnification lens. With the 125 x 

Heat image. AGA 's heat-scann ing micro­

scope can display 1c temperature patterns. 

lens the minimum detectable tem­
perature difference is 2.5°C. 

The heat picture is presented al­
most flicker-free , at a repetition rate 
of almost 16 complete fields per sec­
ond. The scanning line frequency is 
1,600 lines per second. As in the 
standard Thermovision camera, a 
dual-isotherm function permits nar­
row temperature ranges to be se­
lected for closer examination or de­
termining specific temperature 
differences. 

AGA feels that the major appli­
cations for the microscope will be in 
studies of hot spots in prototype TCs, 
to study bonding, in nondestructive 

testing, checking thin film resistors, 
infrared emitters, and other discrete 
components, and in failure analysis. 
They feel there could be appli­
cations in microbiology, although 
no units have been sold yet for such 
purposes. 

The microscope, complete with 
display unit, costs about $25,000 in 
Sweden. Compared with about 
$18,000 for the standard unit. 

Japan 

Planar Schottky diodes for 

quasi-millimeter-wave gear 

Planar Schottky diodes fabricated 
on an insulating substrate of gal­
lium arsenide show great promise as 
mixers in hybrid integrated circuits 
and other stripline applications at 
microwave and quasi-millimeter­
wave frequencies. Devices making 
use of the semi-insulating properties 
of doped gallium arsenide, fabri­
cated by the Mushashino Electrical 
Communication Laboratory of the 
Nippon Telegraph & Telephone 
Public Corp., are being life-tested 
for possible use in quasi-millimeter­
wave repeaters [Electronics, July 6, 
1970, p. 130]. 

The technique makes use of win­
dows etched in silicon dioxide to 
provide the n+ GaAs connections to 
the semiconductor portion of the 
diode, ohmic contact to the n+ re­
gion, and a titanium rectifying junc­
tion in the n region. This configura­
tion provides a diode with both 
leads on one surface, which facil­
ita tes circuit adjustm ent for diode 
matching. This placement opens the 
way to more convenient mounting 
methods, including flip-chips . 

The life tests will ascertain if 
diodes fabricated by this technique 
can indeed operate without being 
affected by the ambients in their in­
tended environments. If the method 
proves successful , it can be extended 
to many other units, including field­
effect and logic devices. 

Top and bottom. Schottky diodes 
for use at microwave frequencies 
are conventionally fabricated with 
a sandwich configuration and 

mounted in a pill-shaped case with 
contacts at top and bottom. Both 
diode and package are suitable for 
waveguide circuits. In microwave re 
and stripline circuits, the diodes are 
generally mounted by tabs attached 
to top and bottom contacts on the 
package, and circuit adjustment to 
match the diodes often becomes dif­
ficult. 

Planar techniques of the type 
used in silicon transistors cannot be 
used directly in diodes for this fre­
quency because the capacitance of 
the metalization over the passivat­
ing layer to the substrate would be 
excessive. It is possible, though, to 
use a property of doped GaAs to en­
able fabrication of planar diodes. 

Impurities. GaAs doped with 
chromium becomes semi-insulating, 
with a resistivity of 10s ohm-cen­
timeters, which provides good isola­
tion. Unfortunately, the impurity 
content of this layer is too high to 
permit forming porn regions by lo­
cal diffusion of dopants. This impur­
ity problem is solved by selective 
epitaxial growth, through a window 
in a thin film overlying the sub­
strate, of semiconducting GaAs to 
form the actual diode region. 

Several refinements must be in­
cluded in this process to give high­
performance planar diodes. The 
usual thin film semiconductor mate­
rials are silicon dioxide and silicon 
nitride. Obviously, the silicon diox­
ide cannot be thermally grown, as in 
silicon transistors, but thermal de­
composition of ethyl silicate is rela­
tively simple. Unfortunately, during 
this process, the chromium near the 
surface of the gallium arsenide dif­
fuses into the silicon dioxide, and 
the surface of the gallium arsenide 
becomes conducting. Degradation 
of the insulating properties of the 
GaAs layer is prevented by sputter­
ing fused quartz- which is pure sili­
con dioxide- onto the substrate at a 
low temperature. 

Window etching. The silicon diox­
ide film can be etched to produce 
windows of desired size and location 
by standard techniques. The etch­
ants used for GaAs will not grow 
epitaxially on silicon dioxide. Thus, 
the film around the window serves 
as a mask for the processes in which 
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a moat is etched in the substrate and 
then filled in with epitaxially grown 
G aAs. 

The crystal structure of G aAs has 
directional characteristics not found 
in silicon or germanium. Depending 
on the crystal surface used, the 
shape of the moat etched in the 
substrate may not confo rm to the 
sha pe of the window through which 
it is etched. The 1-0-0 plane gives 
the most satisfactory results because 
it allows rectangular moa ts with ver­
tical sides to be etched, rather than 
the round or triangular moats pro­
duced when other planes are used. 

Moats. A recta ngular moat is the 
most convenient sha pe to fill by the 
selective epitaxia l process. Ideally, 
the process is continued until the 
material reaches the same level as 
the silicon dioxide film . But since 
the epitaxial material may not be 
absolutely level, it is often grown 
until slightly higher than the film 
and then ground down level. 

In fa brication of the diode, the 
process of etching a moat a nd fi lling 
it in by selective epitax ial growth of 
se miconducting doped G aAs is car­
ried out twice. The fi rst time, a rec­
tangul a r regio n of n+ GaAs is 
grown to connect to the semicon­
ductor portion of the d iode. The sec­
ond time, a much smaller region of 
GaAs is grown in a moat at one end 
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of the n+ region. Each time, a silicon 
dioxide film serves as the mask. 

More contacts. Ohmic contact is 
made to the n+ region through a 
window in the silicon dioxide by 
evaporating an a lloy of gold, germa­
nium, and nickel onto the dtip at a 
temperature of about 150°C. T hen 
the temperature of the wafer is 
ra ised to about 500°C to alloy the 
ohmic contact. After that, the un­
wanted coating- which doesn' t stick 
very well- is removed mechanically. 

Titanium to form the rectifying 
junction to the n region is sputtered 
onto the chip to ma ke co ntac t 
through a microscopic window only 
5- 10 micrometers in di ameter. Tita­
nium also firmly a ttaches bonding 
pads to the silicon dioxide film. The 
diode is completed by evapora ting 
gold and then etching the metal­
iza tion to form two bonding pads­
one connected to the ohmic contact 
and one to th e rectifying junction. 
This metali zation system, similar to 
that used in bea m leads, should 
form a seal over the diode, prevent­
ing degradation by contamination. 

Nickel. In a va ria tion of this pro­
cess, a nickel recti fy ing juncti on can 
be electroplated onto the n region. 
This is followed by titanium and 
gold evaporations and etching. It is 
thought that the diodes wi th nickel 
recti fy ing contacts have h igher relia -

bility than those with the titaniu m 
rectifying contact. 

Diodes of this type have been op­
erated experimentally in balanced 
mixer circuits using strip line on 
fu sed quartz substra te, with diodes 
a ttached face-down to the stri pline 
by solder. The mixer has a conver­
sion loss of 5.5 decibels and band­
width of ±500 megahertz throughout 
the entire 18- 26-gigahertz band . 
This performance is comparable to 
results with waveguide circuits. 

France 

RTC jumps into 

miniradar market 

So far, its been the British who have 
made the most of tiny "industrial" 
radars. A ha lf-dozen compa nies in 
the United Kingdom are selling 
burglar alarm systems built around 
Gunn-diode radars. 

Now a French compa ny is going 
into the miniradar market in a fa irly 
big way. RTC La Radiotechnique­
Compelec, an affil iate of Philips 
G loeilampenfa brieken, put on the 
ma rket last month the firs t units of a 
pilot batch of 5,000 radars small 
enough to fit into the palm of a 
hand . Like their Briti sh predeces­
sors, many of the RTC radars will 
find their way into burglar alarms. 

Variety. But Serge Guennou, the 
engineer in charge of the rniniradar 
project, sees a ll sorts of other pos­
sible a pplications. One of the firs t 
will be in a system that sends ani­
mated displays into action when 
window shoppers approach. An­
other possibility is door openers. 
And RTC's radars quite likely wi ll go 
into service soon in an anticollision 
system- fo r overhead cranes. 

RTC has set an initial single-u ni t 
price of $207 for the rada r. For or­
ders of 100 units, the price drops to 
$ 111 . For the money, the buyer gets 
a complete doppler radar that works 
off 12 volts de. T he range varies 
fro m a minim um of 50 fee t on out 
to 165 or 200 feet. Operating fre­
quency is 8,875 megahertz. 

In order to keep the miniradar 
small and simple, RTC makes th e 
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Tiny. Serge Guenn ou holds miniradar in left 

hand , pre-production prototype in right. 

Gunn-diode / horn combination 
serve as both transmitter and re­
ceiver. The diode works in a tunable 
three-quarter-wave cavity and is 
powered through a 33-ohm load 
from a stabilized converter that 
boosts the supply to 15 V. 

When there is nothing to reflect 
back transmitted power, then , 
there's an equilibrium set of voltage 
drops across the load and the diode­
ca vity combi nation . Any return 
wave upsets the voltage standing 
wave ratio in the cavity and as a re­
sult the voltage drop across the load 
changes. The change is detected by 
a monolithic differential amplifier, 
which drives a monostable multi­
vibrator. It, in turn, switches a relay 
that has contacts rated at 30 watts. 

Doppler shift. The output power 
from the Gunn diode is, of course, 
low- 15 milliwatts continuous. How­
ever, there is a workable output 
when the VSWR is upset by a change 
in doppler frequency. When 6.5 feet 
away from the horn, an 8-by-8-inch 
metal plate reflects enough radiated 
power back to cause a 15-mv 
change in the drop across the 33-
ohm load. without the horn, the fig­
ure is 2 mv. 

The shift in frequency is about 66 
hertz per meter per second of " tar­
get" movement. To avoid false 
alarms that might be caused by 
parasitics from Europe's 50-Hz 
power lines, RTC has limited the 
passband in the amplifier to 45 Hz. 
This means the system can not 
handle targets moving faster than 3 
or 3.5 miles an hour. This is no 
drawback for applications where 

slow-moving pedestrians are in­
volved, but it is too slow for uses 
where vehicles have to be spotted. 
For that reason, RTC is developing 
models with wideband amplifiers 
that will up the speed limit to be­
tween 95 and 190 miles per hour. 

West Germany 

Transmission system displays 

accurate time on TV sets 

For a few dollars more, radio and 
television sets soon may be able to 
provide time indications-of atomic 
clock accuracy-every second with­
out interfering with programs in 
progress. The time may be dis­
played digitally on a panel of the set 
itself or remotely on a more conven­
tional-appearing clock. 

The system, developed by Wolf­
gang Hilberg at the AEG-Telefunken 
Research.Laboratories in Ulm, West 
Germany, soon will be ready for 
public exhibition. First proposed by 
Hilb erg in 1967, it has triggered 
similar proposals elsewhere. In the 
United States, the National Bureau 
of Standards in 1970 suggested a 
system that would at the push of a 
button replace the television pro­
gram in progress with a display of 
the correct time. 

Pulse train. AEG-Telefunken's ap­
proach, which it calls the "time dis­
tribution system,'' does not interfere 
with television signals because the 
time signals are transmitted simulta­
neously with them on a band only 
30 hertz wide. Every second, a time 
signal consisting of a train of 25 bi­
nary pulse combinations is trans­
mitted from a source of high accu­
racy, such as an atomic clock at a 
standards bureau. 

The clock-receiver, called the 
Telechron, can be operated either 
by battery or ac power. AEG-Tele­
funken suggests that it could there­
fore be used in mobile applications, 
such as cars or boats, as well as in 
the home. The company's experi­
mental version is mounted in a ra­
dio receiver. Cold-cathode tubes, 
liquid crystal elements, or other dis­
play devices are suitable readouts. 

Since the time pulse-train signal 
is so narrow, it can be accom­
modated easily by radio trans­
mitters, and in television trans­
mitters it would simply slip, as a 
time-information pulse, into the no­
signal gap at the end of each picture 
frame. That method would elimi­
nate the need for filters either at the 
sending or receiving end. 

The Telechron receiver requires 
only a shift register, a storage regis­
ter, and a few other simple logic cir­
cuits-all off-the-shelf TTL compo­
nents available in . integrated form. 
Hilberg points out that its simplicity 
would make it inexpensive to mass 
produce. " 

Square waves. Each time-indicat­
ing pulse train consists of a group of 
five pulse combinations for identi­
fication, followed by 20 pulses that 
indicate the hour, minute, and sec­
ond. Each l or 0 is represented by a 
positive or negative square-wave 
pulse of 20-millisecond duration, 
and each train is separated by a 20-
ms buffer. 

After polarity inversion of nega­
tive pulses in the Telechron's re­
ceiver circuitry, the signals are ap­
plied to the shift register. When this 
register contains all 25 pulses, the 20 
time-information signals are trans­
ferred in parallel into the storage 
register. 

Thi s transfer is timed so that it oc­
curs during the interval between 
two clock pulses derived from the 
incoming train. When the transfer 
into the storage register has been 
completed, the clock pulse following 
the interval initiates another shifting 
process. 

Steady state. During the time that 
the shift register is serially loaded, 
the content of the storage register 
remains unaltered . Because this reg­
ister is directly connected through 
decoding-driver circuits to the indi­
cating devices, the viewer sees a 
steady time display, which lasts 1 
second. 

Since the time is sent as a series of 
digital pulses, the Telechron is vir­
tually immune to temporary inter­
fe rence. Should the time signals be 
garbled, the next train of inter­
ference-free pulses would again pro­
duce the correct display. 
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Compa r, Albany (518) 489-7408 
Norlh C.uolina: Compar, 
Winston-Salem (919) 723-1002 
Ohio : Compar, 
Rocky River (Cleveland) (216) 333-4120 
Texas: Compar, Dal las (214) 363-1526 
Ham ilton, Dallas (21 4) 638-2850 
Houston (713) 526-4661 
Washington : Ham ilto n, 
Seattle (206) 624-5930 
Compa r, Kirk land (206) 822-4191 
Canada : Prelco Electronics, Montreal 
(5 14) 389-8051 
Elect ro Sonic Ind . Sales, 
Toronto (416) 924-9301 
Hamilton , Montreal (514) 381 -9127 
Toronto (416) 789-1338 

Represen tati ves 
Arizona : Erskine Associates, 
Scottsdale (602) 263-7654 
Ca li fornia: 
Berlrand-Zoolal ian, Downey 
(213) 927-4406 
Celtec, lnc., San Diego 
(71 4) 279-7961 
Trident Assoc., Mountain View 
(408) 967-7031 
Colorado: R. G. Enterprises, 
Denver (303) 744-2464 
Flo rida : 
W. M. & M. Assoc., Clearwater 
(813) 446-0075 
Melbourne (305) 727-7474 
Illin o is: Compar, 
Des Plaines (312) 824-0104 
Massachuse lls: Contac t Sales, 
Jnc., Lexington (617) 861-1550 
Michigan : 
Gre iver Assoc., Grosse Poi nte Park 
(313) 499-0188 
Minnesota : Comstrand, Inc., 
Minneapol is (61 2) 560-5300 
Misso uri : Compar, 
St. Louis 014) 567·3399 
New Je rsey: P.A.L Components, 
Fort Lee (201) 871-4020 
Thomas Associates, 
Haddonfield (609) 854-301 1 
New Mexico : Electronic Market ing, 
Albuquerque (505) 265-7837 
New York : P.A.L. Components, 
Greenvale (516) 484-4900 
Compar, Albany (518) 489-7408 
Cice ro (315) 471-3356 
Fairport (716) 271-2230 
Endwell (607) 723-8743 
Ohio : Compar, 
Fa irview Park (216) 333-4120 
Compar, Dayton (513) 890-9260 
Texas: Carter Associates, 
Garland (21 4) 276-7151 
Washington : Compar, 
Kirkland (206) 822-4191 
Canada : Cantronics, Montreal 
(514) 733-0749 
Ontario (416) 636-8311 

International Representatives 
& Distributors 
Japan : Elect ro Marketing Corp., 
Tokyo 359-4521 
Cerm;r,ny: Omni Ray GmbH, 
Munich (0811 ) 513-2059 
Omni Ray GmbH, 
Breyell (02153) 3261 
Hollan d : Klaasing Electronics, 
Amsterdam 928444 or 928445 
Sweden : Sten hardt 
Komponentbolag, Bromma 
08/37-29-45 
Switzerland : Dimes AG , 
Zurich (051) 626140 
Australia: Auriema Pty. Ltd., 
Sydney (02) 296-144 

BLESS YOU 
MONSANTO 
We're not in the business of throw ing bouquets to the 
competition . We are in the business of making popular 
LED products. Pin for pin, package for package we add the 
best of the best into our own bright line. Modestly speak ing, 
we bui ld them a littl e brighter, but they don't cost any 
more. So we thank Monsanto for build ing some very 
popu lar LEDs. But we'd like to show you wonderful 
LED users a great second source line. Send for our 
free opto-guide. 

Bright, 7 segment D IP display 0.27" 
Tag-along-overflow +1 
End-to-end stackable 0.125 display 
64 ASC II Character Display 

in one little ol ' 14 pin DIP 

So lid state lamp, 
panel mount- red diffused LED 

Solid state lamp, 
panel mount - red clear LED 

Solid state lamp, 

The 
Bright 
Guys 

DL-10 
DL-101 
DL-30* 
DL-57 

RL-2 

RL-2-02 

RL-2 -03 

The 
Other 
Guys 

MAN-1 
MAN-1001 
MAN-3A 
MAN-2 

MV5023 
& MV5024 

MV5022 

MV5021 panel mount-white di ffused LED 
Solid state lamp, 

panel mount-clear LED 
Point source in T0-18 LED 
So lid state lamp 

in 10 inch coaxia l header 
Big, big radiatin g area LED in T0-18 
Molded plastic, axia l leads LED 

RL-2-04 
RL-4-05 

RL-5 
RL-7 

MV5020 , MV10B 

MV10A 
MV10C 

Infrared LED, T0-46 package 
Infrared LED axial lead 

Opto-isolator, 
20% min. current transfer ratio 

Opto-isolator, 
6% min . curren t transfer ratio 

RL-50 MV50 

I RL-40 ME4 
IRL-60 ME60 

I L-1 MCT-2 

IL-16 MCT-26 

•Our "Skinny Of P" package has leads on .100" centers for easy mounting. For 
calcu lators, we have 3 and 4 digits fo r end-s tacka ble DIP packages. 

The 
bright guys 

litronix 

• 

Litronix, Inc. • 19000 Homestead Road • Cupertino, California 95014 • (408) 257-7910 • TWX : 910-338-0022 
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Abbott Transistor Labs., Inc. 
Technical Adv. Agency 

Alco Electronic Products, Inc. 
Market ronics Advertising 

Allen-Bradley Company 
Hoflman-York , Inc. 

Amphenol Connector Division , 
Bunker Ramo Corporation 
Marsteller, Inc. 

Applied Materials 
Hall Buller Blalherwick, Inc 

Babcock Control Products, 
Babcock Electronics Corp. 
Jansen Associates, Inc. 

Bourns , Inc. 
Marlborough Assoc ., lnc. 

6 

D-3 

52 

45 

116 

40 

35 

Brand·Rex 2nd cover 
Creamer, Trowbridge, Case & Basford, Inc. 

By-Buk Company, Sub. of Weblek Corp. 
J. R. Bloome Company 

• Cherry Electrical Products Corp. 
Kolb /Tookey and Assoc ., Inc. 

• Clalrex Corporation 
Michel-Cather, Inc. 

Colorado, State of Commerce 
and Development Division 
Frye-Sills, Inc. 

Commonwealth of Puerto Rico 
Young & Rubicam , Inc. 

Data Precision 
Allied Advertising Agency. Inc. 

Delta Products, Inc. 
The William Loughran Company 

Digital Equipment Corporation 
Kalb & Schneider, Inc. 

DuPont de Nemours & Company, 
Freon Division 
N. W. Ayer & Son, Inc. 

Electronics 

GAF Corporation 
Michel-Cather, Inc. 

112 

39 

4th cover 

94 

115 

102 

93 

10-1 1 

23 

50-51 

89 

General Automation, Inc. 95 
Jordan Advertising & Marketing Services. Inc. 

• General Electric Company - Lamp Glass Dept. 
Dix & Eaton, Inc. 

General Radio Co. 41 
GRAD Associates 

Gould, Inc./ Instrument Systems Div. 27 
Carr Liggett Adv. , Inc. 

• Heath / Schlumberger Scientific Instruments 78 
Advance Advertising Services 

Hermes Electronics, Ltd. 100 
PubHc & Industrial Relations Limited 

• Hewlett Packard 18-19 
Tallant Yates Advertising , Inc . 

• Hewlett Packard 46-47 
Tallant Yates Advertising, Inc. 

Howard W. Sams & Co. 104 
Aitkin-Kynett Co., Inc. 

Ingersoll-Rand 
Beaumont , Heller & Sperling. Inc. 

48-49 

International Electronics Research Corporation 85 
Van Der Boom, Mccarron, Inc., Advertising 

• Kepco, Incorporated 
Weiss Advertising 

• Lambda Electronics Corporation 
Michel-Calher, Inc . 

Litronlx, Inc. 
Regis McKenna, Inc . 

Materials Analysis Co. 

Medical World News 
Friedlich Fearon & Strohmeier 

5 

3rd cover 

D-1 

38 

113 

The Mica Corporation 91 
Robert A. White Advertising 

JM Electro Products Division 24 
Batten , Barton , Durstine & Osborn, Inc. 

Mostek Corporation 28 
Continental Communications, Inc. 

Nortec Electronics Corporation 
Paul Pease Advertising 

North Atlantic Industries, Inc. 
Helme Associates, Inc. 

# Phillps Gad Elcoma 4E-5E , 11 E 
Tag-lntermarco delaMar 

0 2 

# 

# 

• 
# 

# 

# 

Phillps GAD 17E-18E 

Philips N. V. Pil/T & M Division 
Marsteller International S.A. 

24 

Powertec, Inc. 9 
Warren C . Wilson & Associates 

Raytheon Company, 
Industrial Components Operation 96-97 
Provandie Eastwood & Lombardi, Inc. 

RCA Electronic Components 86 
Al Paul Lelton Company 

RCL Electronics, Inc. 14 
Morvay Advertising Agency 

Rohde & Schwarz 3E 

Scanbe Manufacturing Corp. 42 
Warren C. Wilson & Associates 

Schnelder R.T, 15E 
Noirclerc Publicite 

S. E. Laboratories, Ltd. 12E 
Graphic Publicity, Ltd . 

Slgnelics Corp., Sub. of Corning Glass Works 20-21 
Hall Butler Blatherwick, Inc. 

Solitron Devices, Inc. 37 
Sol Advertising Agency 

Solltron Devices, Inc., Transistor Division 71 
Haselmire Pearson Advertising , Inc. 

Spectrol Electronics Corp. 17 
J M R, Inc. 

SRC Divislon / Moxon, Inc . 21 
Ron Jenner & Company 

Standard Microsystems 12-13 
Regis McKenna , Inc. 

State of Minnesota-Dept. of 
Economic Development-Industrial Development 

Chuck Ruhr Associates Advertising , Inc . 

Syntronic Instruments, Inc. 
Moody & Harrison, Inc. 

108 

D-3 

• Systron Donner Concord Instruments 15 
Bonfield Associates 

T-Bar, Incorporated 8 
The Robert A. Paul Advert ising Agency , Inc. 

Tecnlco Electronics 110 
Boxall , Clayton & Associates Pty. Ltd. Advertising 

• Tektron ix, Inc. 
Dawson, Inc. 

# Teledyne Relays 
S. Michelson Advertising 

Teradyne Components 
Quinn & Johnson, Inc . 

33 

6E 

40 

Thomas & Betts Company 16 
McCarthy, Scelba, DeBiasi Advertising Agency, Inc. 

Thomson CSF 
Bazaine Pubticite 

Triangle Electronics Mfg. Co., Inc. 
Daniel Heilman and Associates, Inc. 

United Systems Corp. 
Advertising & Merchandising, Inc. 

Vector Electronic Co., Inc. 
Buck Advertising 

Wang Laboratories, Inc. 
WLI Associates Advertising 

Wavetek 
Chapman Michetti Advertising 

Classified & Employment Advertising 
F. J. Eberle , Manager212-9"71-2557 

EQUIPMENT (Used or Surplus New) For Sale 

t05 

22 

D-3 

108 

106 

98 

Blnswanger . . ......... 114 
Radio Research ... . ........................................... 114 

• For more info rmation o n complete product line see adve r­
ti sement in the la test Electronics Buye r's Guide 

# Adverti sers in Electronics Interna tional 

Advertising Sales Staff 
Pierre J . Braude [212) 971-3485 
Advertising Sales Manager 

Atlanta, Ga. 30309: Joseph Lane 
1375 Peachtree St., N.E. 
[404] 892-2868 

Boston, Mass. 02116: James R. P1erce 
607 Boylston St. [617] 262-1160 

Chicago, Ill. 60611 : Robert W. Bartlett 
Kenneth E. Nicklas, 645 North Michigan 
Avenue, [312] MO 4-~800 

Cleveland, Ohio 44113: William J. Boyle 
[716] 586-5040 

Dallas, Texas 75201 : Richard P. Poole 
1340 Republic National Bank Building 
[214] RI 7-9721 

Denver, Colo. 80202: Harry B. Doyle . Jr. 
Tower Bldg ., 1 700 B1oadway 
[303] 266-3863 

Detroit, Michigan 48226 : Robert W Bartlett 
2600 Penobscot Building 
[313] 962-1793 

Houston, Texas 77002: Richard P. Poole 
2270 Humblll Bldg . [713] CA 4-8381 

Los Angeles, Calif. 90017: Robert J. Rielly 
Bradley K. Jones, 1125 W. 6th St., 
[213] HU 2-5450 

Minneapolis, Minn. 55402: Kenneth E. Nicklas 
t 104 Norths1ar Cente1[6t2] 332-7425 

New York, N.Y. 10036 
330 W. 42nd St. 
Warren H. Gardner [212] 971-3617 
Mi chael J . Stoller [212] 971-3616 

Philadelphia , Pa. 19103: Warren H. Gardner 
6 Penn Center Plaza, 
[212] 971-3617 

Pittsburgh, Pa. 15222: Warren H. Gardner 
4 Gateway Center, [212-971-3617 

Rochester, N.Y. 14534: William J. Boyle 
9 Greylock Ridge, Pittsford , N.Y. 
[716] 586-5040 

St. Louis , Mo. 63105: Kenneth E. Nicklas 
The Clayton Tower, 7751 Carondelet Ave . 
[341] PA 5-7285 

San Francisco , Calif. 94111: Don Farris 
Robert J. Rielly , 425 Battery Street , 
[ 415] 362-4600 

Paris: Alain Offergeld 
17 Rue-Georges Bizet , 75 Paris 16, France 
Tel : 720-73-01 

Geneva: Alain Offergeld 
1 rue du Temple , Geneva , Switzerland 
Tel : 32-35-63 

United K ingdom: Keith Mantle 
Tel: 01-493- 1451 , 34 Dover Street, London Wl 

Milan: Robert Satdel , Roberto Laureri 
1 via Baracchini Phone 86-90-656 

Brussels : Alain Offergeld 
22 Chaussee de Wavre 
Brussels 1040, Belgium 
T cl : 1 3-65-03 

Stockholm : Brian Bowes 
Olfice 17, Kontor -Center AB , Hagagarten 29, 
113 47 Stockholm. Tel: 24 72 00 

Frankfurt / Main: Fritz Krusebecker 
Liebigstrasse 27c 
Phone720181 

Tokyo: Masaru Wakesh1ma, McGraw-Hill 
Publ1cat1ons Overseas Corporation , 
Kasumigaseki Building 2-5. 3-chome, 
Kasumigasek1 , Ch1yoda-Ku, Tokyo. Japan 
[58t]98t 1 

Osaka: Ry11 Kobayash i, McGraw-Hill 
Publications Overseas Corporation, Kondo 
Bldg ., 163, Umegae-cho Kita-ku [362] 8771 

Australasia: Warren E. Ball , IPO Box 5106. 
Tokyo, Japan 

Business Department 
Stephen R. Weiss, Manager 
[212] 971 -2044 

Thomas M . Egan, 
Production Manager [212] 971 -3 140 

Carol Gallagher 
Assistant Production Manager [212] 971 -2045 

Dorothy Carter, Contracts and Billings 
[212] 971-2908 

Frances Vallone, Reader Service Manager 
[212] 971-6057 

Electronics Buyers ' Guide 
George F. Werner, Associate Publisher 
[212] 971-3139 

Regina Hera, Directory Manager 
[212] 971 -2544 
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