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Layoffs hit Swedish 

transistor firm ••• 

• .'. and medical 

electronics maker 

Hitachi produces 

16-mil memory cores 

t\vionics firms seek 

new business after 

drop of BAC 3-11 

International Newsletter 
December21, 1970 

While the Swedish electronics industry generally will benefit from the 
government's strengthening efforts [Electronics, Oct. 26, p. 157 or 3E], 
two companies, reacting to weaknesses in the economy, have announced 
layoffs. Citing the poor market for transistors all over Europe, SGS 
Semiconductor AB, Sweden's only sizable transistor maker, will close 
down its production lines at the end of February and lay off 90 workers • 
Another 37 employees in marketing, administration and testing will be 
retained to handle current inventory and future imports. Glenn Marshall, 
managing director, says that until last July he was doing some exporting 
to other European countries, "but then the Americans really started 
dumping and things got tough." 

For AGA AB, a large diversified company, a cutback in military orders 
and slow sales of an advanced blood chemistry analyzer led to the lay­
off of between 200 and 300 of the 2,000 workers in its medical electronics 
division. AGA's electronic sales total about $20 million annually, about 
half from medical equipment sales. Until two years ago, 60% of elec­
tronic sales were to the military; today it is only 20%. The biggest slide 
on the medical side involved the AutoChemist, a multichannel blood 
analyzer that has the highest capacity of any machine of its kind­
giving some 28 determinations on 135 patient samples per hour-with 
data stored and printed out via a PDP-12 computer made by Digital 
Equipment Corp. However, ,few labs or hospitals want or can afford such 
high capacity today. 

Starting up production of 16-mil memory cores, Hitachi joins Control 
Data Corp., which makes 15-mil cores, as a leader at the small-core edge 
of technology. Hitachi will offer a complete line of planes, stacks, and 
complete memories. It has already supplied the cores needed in the 
prototype four-megabyte memory for Japan's large-scale project com­
puter, which has a cycle time of less than 450 nanoseconds. Actual 
switching time for the cores is 145 nanoseconds. Core material is lithium 
manganese ferrite, sintered in a Hitachi process that takes three minutei 
instead of the six hours previously required. 

Look for steadily increasing sales pressure internationally from British 
civil avionics makers over the next decade. Cancellation by British Air­
craft Corp. of its projected 3-11 short-haul airbus, due to lack of govern­
ment backing, has left the major British makers of advanced :flight control 
systems-Elliott Flight Automation and Smiths Industries-with no fore­
seeable domestic outlet for new civil systems in development. 

Elliott is working on advanced autopilots, and Smiths on autoland 
systems, and neither can hope for more than minor work on the Lockheed 
Tristar and European A300B airbus, one of which must now be bought 
instead of the 3-11 by Britain's airlines. When present British civil trans­
port production lines stop in three or four years' time, and if the Con­
corde is cancelled, both companies will have to sell all their major built-in 
civil avionics systems abroad. Subcontracting will be of some help and 
Smiths is arranging to build some autoland components for SFENA of 
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Computer training 

promoted in German 
five-year plan 

GT&E joins with 
Thorn to enter 
U.K. phone market 

SWeden to step up 
computer purchases 

International Newsletter 

Paris, which has the flight control systems contract for the A300B. 
There's also an outside chance that eventually the government may fund 
a development program on a new m~jor civil STOL or VTOL aircraft 
project. 

Taking no chances with the continued growth of its computer industry, 
the West German government plans to step up sharply expenditures in 
the EDP field. Under its second five-year data processing promotion 
program, to run through 1975, the government intends to set aside $1.15 
hillion-20 times more money than was spent during the first five-year 
program. 

The emphasis will be on. training and not, as in the first program, on 
direct ·industry support, for which only $226 million is slated. Instead, 
$692 million, or 60% of the total, will be spent as part of an across-the­
board training assistance scheme. This money will be used for expanding 
training facilities for EDP personnel, promoting data processing courses 
at universities, and providing such institutions with better access to com­
puter centers. The rest-$234 million-is earmarked for expanding the 
role of computers into new areas and for special scientific programs. 

The computer industry has long been pushing for expanded training 
programs, warning that further computer growth would be seriously 
hampered unless more specialists were made available through govern­
ment-financed programs. By 1978, officials estimate there will be a 
demand for up to 420,000 EDP experts in Germany, seven times the 
present number. 

With the British market for private branch telephone exchange equip­
ment growing to $70 million next year, Thom Electrical Industries, the 
biggest British TV set maker, and General Telephone & Electronics In­
ternational have joined forces to grab a share. Their new . company, 
Thorn-General Telephone Ltd., is owned 50-50 by Thorn and another 
new company GTE International Ltd., which will sell GT&E data proc­
essing equipment in Britain. Thorn-General Telephone starts life with an 
order for a $250,000 electronic PBX. 

Initially telephone equipment will be imported from the GT&E plant 
at Antwerp; later it will be manufactured in Britain. The sales emphasis 
will be on electronic exchanges using solid state circuitry and pushbutton 
dials on handsets. Eventually the company plans to compete with Plessey 
Co., General Electric Co., and Standard Telephones and Cables, an ITT 
subsidiary, in bidding for post office public exchange contracts. 

The Swedish government is likely to maintain its position as one of the 
largest single purchasers of computers in Europe over the coming five 
years. Statskontoret-the state agency that handles all government com­
puter purchases, except military-estimates that it will need $70 million 
during budget years 1971-72 through 1975-76, under a long-term plan. 
The agency has a $5.5 million appropriation this year, $7 million will be 
needed next year, and $65 million will be required in the following four 
years. A major system expected soon will be a national, rather then the 
present regional, driver's license and auto license registry, with terminals 
in offices all over the country. 
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Electronics international 

Sa1nta is packing 
few electronic toys 
for European kids 
Most makers feel that even 

the cheapest components 

push prices too high in 

t his penny-conscious market 

Although West European toymak­
ers are stuffing more components, 
from tape recorders to integrated 
circuits, into their offerings this 
season, the land of toys is still 
pretty much closed to electronics. 
The barrier is cost. 

"Although turning more and more 
to electronics, the toy industry will 
always remain a relatively small 
customer for us," says an official 
at Valvo GmbH, West Germany's 
largest components maker. The 
$250 million toy industry there ab­
sorbs only about 1 % of the com­
ponents sold to the entire West 
German entertainment electronic 
market. 

The game is the same in France. 
Like their parents , who are slow 
to buy the latest electronic innova­
tions like color TV, French children 
seem to be lagging in their demand 
for electronic toys. While some of 
last year's electronic novelties are 
back again this year, there's not a 
single new electronic product on 
the shelves, reports Bernard Perie, 
toy buyer for the big Paris depart­
ment store, Au Printemps. Most of 
the holdovers are imports-like an 
electronic train that responds to a 
whistle, developed by Denmark's 
Lego-but a few are French. Societe 
Exico, for example, makes several 
radio-controlled model sports cars. 

In Scandinavia, one of the last 
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frontiers of hand-crafted wooden 
toys, electronic playthings are a 
rarity. "Electronic toys are simply 
too expensive-at least in Sweden," 
says Harry Kleiman, sales manager 
of AB Alga, the counh·y's largest 
maker of games and a major im­
porter of play gear. "We've been 
thinking of coming out with elec­
tronic toys, but the prices are too 
high, and in the games field you 
have to have something special and 
translatable in order to export." 
Kleiman says his company has 
some serious worries about getting 
too remote from the child. "You 
can't let the toy be the leader." 

However, there is one unusual 
item on the Stockholm toy counters 
this year: a $25 toy computer from 
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Playthings. While electronics firms 
have a foothold in Western Europe's 
toy market, this year they have taken 
few steps forward. Dolls with electronic 
innards, shown at Par is' Au Printemps 
department store, and a toy computer, 
on sa le in Stockholm, are typica l. 

East Germany that helps teach the 
fundamentals of logical operation. 
The Piko computer, however, is an 
adaptation of a previously designed 
West German toy called the Logi­
cus, which has not made its way 
into exports market to the same 
degree as Piko. In fact, the West 
Germans accuse the East Germans 
of stealing the design. 

Electronic marketing in the toy 
field has a strong international as­
pect. For example, the prime com­
ponent sellers to the \Vest German 
toy industry are Japanese: Valvo 
people estimate that they account 
for two-thirds of the value of com­
ponents sold. "Japan's strength in 
the market stems from her ability 
to sell components at incredibly 



Electronics international 

low prices," the Valvo man says. 
"And for toy makers a difference 
of even a few pennies per compo­
nent means a lot." 

Therefore, in many cases a toy 
designed in Europe will have a 
large Japanese content. Max Zapf, 
a doll company in Bavaria-where 
56% of West Germany's toy indus­
try is concentrated-has developed 
a doll called Tina which starts 
walking on a hand clap or a whistle. 
Although an original German de­
sign, a Japanese firm produced all 
the electronics including the drive 
mechanism. Tina sells for between 
$21.80 and $24.50. 

Three French dolls with elec­
tronic innards imported from Japan 
and Germany are intriguing Au 
Printemps shoppers. One has a tiny 
Japanese tape recorder: a switch 
in the $30 doll's back has a "record" 
and a "playback" position, allowing 
a child to babble into a microphone 
in the doll's chest and then hear 
a one-minute replay. Another doll, 
like Zapf s, starts walking when a 
vocal order or any loud noise is 
aimed at a microphone in its chest. 
The third doll sports a record 
player that accepts tiny 2-inch disks 
with recorded nursery rhymes. 

As expected, model trains ac­
count for a substantial number of 
component sales, primarily diodes. 
These components, used in the 
power supply, really play only an 
auxiliary role in train operation. 
But electronics is getting a more 
active role here, too. 

One example of this comes from 
the Danish firm Lego, which pro­
duces the familiar red and white 
plastic blocks that can be assem­
bled into houses, bridges, trains, 
windmills and many other things. 
In one Lego electronic setup, a 
block containing five transistors, 
two diodes and several resistors 
and capacitors, is connected to a 
4.5-volt motor and a crystal mike. 

Lashed together with the stan­
dard Lego blocks, the setup can 
make a train that starts to run when 
a sound hits the microphone and 
stops when the sound is repeated. 
The elech·onic and the microphone 
blocks, which have see-through 
plastic covers, sell for slightly less 

than $11, including a whistle and 
connecting cables. 

In a second, electronically more 
sophisticated, setup the discrete 
components in the elech·onic block 
are replaced by an IC, which makes 
possible more versatile train opera­
tion. On a short sound, the train 
moves forward, stopping on an­
other short sound. On a longer 
sound, the train moves backwards. 
This $13.50 version reacts only to 
whistle-produced sounds. 

In addition to electronically op­
erated toys there are a whole lot 
of electronic experimenter kits on 
the European market. One is a kit 
called Licht-Elektronik (photo­
electronics) made by Fischer-Werke 
in the Black Forest. The kit con­
tains all sorts of components that 
can be used for photo-electronically 
controlling various self-assembled 
playthings like cranes, vehicles, and 
machinery. It won Fischer the 
"Oscar du J ouet" at the Salon de 
l'Enfance in Paris last month. 

But the popularity of electronic 
kits for teenagers seems to be slip­
ping. For one thing, instruction 
sheets have tended to be too diffi­
cult to figure out. A radio kit mar­
keted by France's Pizon Bros. a 
few years ago was pulled off the 
shelves at Au Printemps when an 
electronic technician employed by 
the store could not assemble it 
properly. A walkie-talkie kit sold 
by Holland's Philips similarly has 
left the French market. 

Japan 

Dividing LED output 

gives larger characters 

Following a systems design ap­
proach, Nippon Electric Co. engi­
neers are developing new applica­
tions for light-emitting diodes by 
giving a lot of thought to the as­
sociated optical and electronic com­
ponents. NEC is now offering both 
discrete light sources and hybrid 
IC displays, and has developed 
prismatic optical screens that make 
each diode appear to be four. 

The spatial enlargement of each 
dot is valuable where display size 

Enlargement. Sheet of prisms splits 
LED light, allowing larger displays. 

is large compared with the size of 
the diode chip, because it provides 
illumination over a greater portion 
of the display, and improves legi­
bility. The technique allows fabri­
cation of character displays three 
to six times larger than previous 
displays, but uses the same size 
and number of diodes. 

Starting material for the diode 
is vapor-grown epitaxial gallium 
arsenide phosphide on a GaAs sub­
sh·atc. Rather than using the usual 
liquid epitaxial process for junction 
fabrication, the new diodes use 
a very shallow zinc diffusion proc­
ess. Location of the junctions close 
to the surface increases efficiency; 
Nippon Electric engineers claim 
that diode brightness is double that 
of competing diodes for the same 
current. Life also is extremely long. 
Because the process is relatively 
simple and the yield is high, Nip­
pon Electric is starting sales of 
discrete diodes at a price of 83 
cents in lots of 100,000. 

Emission from the diodes is cen­
tered at 6,600 angstroms, with a 
half-power bandwidth of 400 A 
when operated at the recommended 
current of 30 milliamperes. Typical 
brightness is 500 foot-lamberts. Re­
sponse time is 20 nanoseconds. 
Diode chips are 500 microns 
square. 

When sold as discrete compo­
nents, the diodes are sealed in a 
5.5-millimeter-diameter can with a 
plastic lens. Nippon Electric has 
designed and put into pilot produc­
tion two-segment hybrid IC dis­
plays using rectangular diode 
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chips, and three-dot displays using 
square diodes of the type used in 
discrete units. Still others are on 
the way. 

Card and code number 

unlock cash dispenser 

A credit card spells in stant cash 
with a computer controlled dis­
pensing machine that Fujitsu Ltd . 
has added to its real-time banking 
sys tem. Fujitsu's system includes a 
multicontroller that can simulta­
neously handle up to eight terminal 
units. These can be a mixture of 
savings account terminals, check­
ing and interbank exchange termi­
rnils, and cash dispensers. To the 
multicontroller, the cash dispenser 
is just a modification of the cashier­
operated savings account terminals 
already working, and can perform 
all of its on-line functions. 

Off-line or partially on-line cash 
dispensers made by other manu­
facturers dispense prepacked bun­
dles of cash to get around the 
tricky problem of accurately han­
dling cash. Fujitsu has made its 
system more versatile by building 
in banknote handlin g equipment 
that can be loaded with up to 
1,000 notes of two different denom­
inations. Most units probably will 
stack 1,000-yen bills ($2.78) and 
10,000-yen bills ($27.78). Then it 
can dispense cash, bankno te by 
banknote, up to the limit of the 
customer 's account balance. The 
bank also can set a limit, for ex­
ample, 99,000 yen, per customer. 

Fujitsu has des igned its system 
to use the standard Business 
Equipment Manufacturers Associa­
tion card. Thus, in addition to serv­
ing as a key to obtain cash, the 
card can b e used as a regular credit 
card for routine purchases. Fujitsu 
engineers say that there is little 
likelihood that the card will be 
duplicated. Magnetically recorded 
information is packed in at the 
high density of 210 bits per inch. 
Even if thieves obtained the equip­
ment used for recording informa­
tion on cards they probably 
couldn't forge them because the 
information is written in code. 
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·what's more, the card has re­
corded on it a secret number 
known only to the card's owner 
and not printed in written form 
on the face of the card. To obtain 
cash from the dispenser, a cus­

. torner, after keying in amount of 
cash desired, enters the secret num­
ber on a keyboard. If the secret 
number is not given correctly in 
three tries, the machine neither dis­
penses cash nor returns the card. 
If all goes smoothly, it takes abou t 
10 seconds for a customer to key 
in needed information, and about 
another 10 seconds before cash is 
dispensed. 

Fujitsu has orders for trial ins tal­
lations from six Japanese banks. 
One of them will be installing the 
equipment thi s month and the 
others will make installations early 
next year. These installations will 
be located initially in bank lobbies, 
but future installations will allow 
customers to withdraw cash in the 
evening or during holidays, or with­
out going outside in inclement 
weather. 

The cash dispenser is des igned 
to operate under local control if 
the line to the computer center is 
" ' t. In this mode the bank can put 
oLJ the card a limit on the amount 
that can be withdrawn per trans­
action and also on number of trans­
actions b efore card must b e re­
validated. 

Price of the sys tem in Japan is 
approximately $11,000. Fujitsu also 
has available in its catalog a card­
issuing machine that encodes 
cards, makes ch anges in them, and 
verifies encoded information. 

West Germany 

Self-regulated heating 

eases chip bonding 

Although known primarily as an 
ins trument and tes t equipment 
house, W est Germany's Rohde and 
Schwarz has made contributions in 
other fi elds , too. The la tes t devel­
opment out of the company's labs 
is a hybrid circuit packaging tech­
nique that eliminates the need for 
metalization on chips and at the 

same time overcomes thermal de­
gradation problems during chip 
mounting. 

Developed by H ans D elfs, the 
principal researcher in the project, 
the new method uses a gold film 
on a substrate th at is locally heated 
by a current pulse. The resulting 
formation of eutectic alloy is used 
to control the temperahire during 
bonding. Thus, there is no exces­
s ive heat which , if uncontrolled, 
would damage sensitive circuit 
elements. 

One technique that h as b een em­
ployed so far for getting around 
thermal degradation problems uses 
chips coa ted with a metallic layer 
on their mounting surface. This 
layer, usually of gold, allows chip 
bonding at rela tively low tempera­
tures by means of soft-soldering or 
by low-resis tance pastes. 

Another approach uses a eutec tic 
mounting. Here the substrate is 
preheated on a hot plate and then 
momentari ly hea ted at the spot 
wh ere the chip is to b e installed. 
The relatively high temperature re­
quired for bonding is obtained by 
infrared radiation , by current flow 
through the substrate, or by direct­
ing a hot gas stream to the particu­
lar spot on the substrate surface. 

Both methods h ave their draw­
backs, however. The first encount­
ers temperature restriction s dur­
ing the subsequent wire bonding 
and encapsulation processes. In 
the second, it is difficult to control 
the temperahue, which rises al­
most exponentially as a function of 
time. 

Delfs' new method minimizes 
these problems. It starts out by put­
ting a strip of gold onto the sub­
strate in an electroplating process. 
For thin film hybrid devices this 
strip is anywhere b etween 2 and 10 
microns thick. The substrate, with 
the element to be bonded held in 
place by suitable holders, is put 
on a hot plate which brings the 
subs trate temperature to abou t 
280°C; two electrodes, one on each 
side of the element, are a ttach ed 
to the gold layer; a current is 
passed through them for further 
hea ting of that layer. The current is 
increased until 370°C, the tempera-
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ture necessary for element bond­
ing, is reached. 

Normally, at this point a melt 
would spread rapidly to the strip 
edges in a direction p erpendicular 
to that of the current flow. The 
resistance of the gold layer mea­
sured between the electrodes is 
only a few milliohms. But at the 
instant the eutectic melt is formed, 
the resistance increases due to the 
relatively large amount of melt, 
which bas a specific resistance 
much greater than solid gold. Sud­
den overheating and a severed gold 
layer result. 

Exactly the opposite would oc­
cur, however, if an extremely con­
stant voltage source with very low 
internal resistance were used for 
local heating. This is the key to 
Delfs' new technique: at the in­
stant the eutectic melt is formed 
the dissipated power decreases 
with increas ing resistance. Thus, 
the temperature stops rising or 
rises only very slowly, allowing 
good control of the bonding proc­
ess. In this technique, then, the 
formation of the eutectic alloy it­
self is exploited to control the tem­
perature like a thermostat. 

Delfs readily concedes that his 
new bonding technique also has a 
few disadvantages. One is that a 
relatively expensive power source 
is needed to insure well-regulated 
voltage and low internal resistance. 
Another is that a relatively large 
amount of space is required for at­
taching the electrodes next to the 
chip. But even so, Delfs says, the 
new approach should prove advan­
tageous in many applications 
where high-frequency transistors, 
Schottky diodes , or transistors with 
a high amplification factor-all very 
heat-sensitive elements-must be 
mounted. 

Great Britain 

Electrometer tube challenged 

by MOS transistor device 

With its high input impedance, the 
metal oxide semiconductor transis­
tor seemed like a good bet to re­
place the conventional electrometer 

ADHES IVE 
LAYER 

METAL CAN 

METALLIC 
LAYER 

Stopping the leaks. The chief headache in des igning the MOS dev ice was 
minimizing leakage. Final design detects currents of l 0 - 16 amperes. 

tube in detecting and measuring 
very small currents. But researchers 
ran into problems with leakage and 
stability. 

Two Britons now have come up 
with an arrangement that, they say, 
has measured currents of 10-10 am­
peres. Further, they claim they've 
encountered no problems of stabil­
ity in all-day operation. Leakage, 
which was the main obstacle, has 
been effectively eliminated, they 
say. The system is aimed as a solid 
state replacement for the tubes in 
radiation monitoring instruments, 
mass spectrometers, and pH meas­
uring instruments. The device will 
function as an equivalent replace­
ment for an electrometer tube, but 
not in the pin-for-pin sense, be­
cause the MOS package requires 
some extra circuitry. 

The inventors are college lec­
turers. Bryan Hart, of North-East 
London Polytechnic, used to work 
for Transitron. Bill Barker, of Ports­
mouth College of Technology, was 
an electrometer tube· researcher. 
The units will be made for them 
by Marconi-Elliott Microelectronics 
Ltd., which provided the original 
experimental devices built to the 
inventor's directions. Because the 
market is small and specialized, 
Marconi-Elliott will make devices 
as orders come in. 

Hart and Barker use a dual MOS 
transistor layout, with a common 
drain to assure that the two transis­
tors function together. In operation, 
the device forms the first stage of 
a high-gain amplifier in parallel 
with a high-value feedback resistor, 
so that the input current- which is 

what is being measured- will be 
equal to the output voltage divided 
by the feedback resistance. The 
input goes to one MOS gate. The 
other gate is a unity-gain output 
to the second, high-gain stage of the 
amplifier. The resistor is between 
the second stage output and the 
input MOS gate. An operational 
amplifier circuit connected between 
the sources of the MOS transistors 
keeps voltage on the output gate 
the same as on the input gate. 

With this architecture the tran­
sistor needs to have very low inher­
ent leakage, particularly with re­
spect to low inter-electrode capaci­
tances. It should also have no diode 
protection on the gate and as low 
threshold voltage as possible, so 
that voltage differentials promote 
the minimum leakage. It also has to 
be stable, and the pair of transistors 
have to be closely matched, partic­
ularly in threshold voltage over 
a reasonable temperature range. 
Because plenty of gain is provided 
by the amplifier circuit, the transis­
tor does not need to have high 
gain-mutual conductance, usually 
the most important characteristic 
of a MOS transistor, is not impor­
tant here. 

Hart and Barker found that 
Marconi-Elliott offers suitable de­
vices in its standard ranges. " It has 
to be a standard device to make it 
a feas ible production project," says 
Peter English, ME' s MOS products 
engineering manager. The innova­
tion is in the mounting, packaging, 
and some additional circuitry 
which, they claim, cut leakage to an 
infinitesimal amount. 
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ECONOMICAL Thin Film! 
STABILITY 

Whot"s needed for mtmory 

system is everlasting high 

accuracy. SSM' s com ponlf'!fs 

ore the very ones satisfying 

superior rdiobility. 

.. ~ 
Al/I/ I\' 

Pia-module : 

thin film modulated 

C-R circuit. 

Plate-ohm : 

evaporated metal film resistor. 

Pia -con: 

o rganic thin film capaci to r by 
plasma re a c tion. 

\ 11 f111ii1111: 111 if1 1, 1111111111 1 a 
Minami Bldg. 1-12 Ebisuminami 
Shibuya-ku, Tokyo, Japan. 
TEL: Tokyo (03) 712-5990 
TELEX: No. 246-6270 
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If breadboarding 
circuits is a pain 
in your assets . .. 
Our UNIVERSAL 
COMPONENT 
EL SOCl<ET® 
will make it a 
pleasure! [§~ 

only 

$18. 
each 

EL INSTRUMENTS, INC. 
61 Fi rs t Street 
Derby, Conn . 06418 

EL SOCKET® 
SK-10 

: .~ 

• Exclusive mounting feature enable you to 
mount unit with common No. 4 screws. 

• Vertical as well as horizontal intercon­
necting matrices. 

• Designed specifically for ease of inse r­
tion of multi -pin components. 

• r.uaranteed to maintain initial contact 
characteristics beyond 10,000 insertions. 

• Unique design will accommodate wide 
range of wire or cllmponent leads, from 
.015 to .032 inches. 

• Connect more wire . Wid er fan-out 
capabilities. 

• No-sol der holding power. 
Ea ch EL SOCKET® is ready to use. You build 
your ci rcuit by plugg ing the components (i .e. , 1;4 
watt resi stors, ceramic capa citors, diodes, tran ­
si stors, l.C .'s, etc .) into the EL SOCKET@. Th e 
components are interconnected wi th any solid wire 
# 22 gua ge - #2 6 gua ge. No spe ci al patch 
cords required . 

DI STRIBUTOR INQUIRIES WELCOMED 

ORDER DIRECT USING COUPON BELOW FOR 
_9U.i,EK !JEL_!.'.-'..ER~ _ _ _____ _ 

EL INSTRUMENTS, INC. ] 
61 First Street 
Derby, Conn . 06418 
Dept. EEl270 

PLEASE SHIP THE FOLLOWING : 
EL SOCKETS®@ $1 8.00ea ch 

D Check enclosed in the amount $ 

D Our purchase order No. is enclosed . 

COMPANY . 

ADDRESS 

CITY 

STATE & ZIP 

I ATT OF: 
! _ __ -
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Advertising Sales Staff 

Pierre J. Braude E212J 971-3485 
Advertising Sales Manager 
Atlanta, Ga. 30309: Charlton H. Calhoun, Ill 
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Boston, Mass. 02116: William S. Hodgkinson 
607 Boylston St. 
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Cleveland, Ohio 44113: William J. Boyle, 
[716] 586-5040 

Dallas, Texas 75201: Richard P Poole, 
1800 Republic National Bank Tower, 
[214] RI 7·9721 

Detroit, Michigan 48226: Ralph Hanning, 
2600 Penobscot Building 
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Minneapolis, Minn. 55402: Kenneth E. Nicklas, 
1104 Northstar Center (612] 332·7425 

New York, N.Y. 10036 
500 Fifth Avenue 
James R. Pierce [212] 971·3615 
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Philadelphia, Pa. 19103: 
Jeffrey M Preston 
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Business Department 

Stephen R. Weiss, Manager 
[212] 971·2044 

Thomas M. Egan, 
Production Manager (212] 971·3140 

Dorothy Carmesin, Contracts and Billings 
[212] 971·2908 
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Plug-in for -Tll-4200 Pulse System. 

Provides switchable 9 - and 15 - bit 

programmable word pattern at max­

imum clock rate of 1 GHz, and NRZ 

format. Frequency range 100 MHz 

to 1 GHz. Complete pulse system 

consists of -TR-4202 Word Gener­

ator, -Tll -4200 Main Frame, -Tll-
4201 Continuous pulse plug-in, and 

-TR-4203 Pseudo Random Noise 

Sequence Generator plug-in . 

For complete information on Better 

Instrumentation for Better Systems 

write : 

1"iiT Takeda Riken 
S Industry Co.1 Ltd. 
1-32-1 , Asahi-cha, Nerima-ku, Tokyo 176, Japan 
Tel: Tokyo 930-4111 Cables: TRITRONICS TOKYO 

Agents: 
LITTON PRECISION PRODUCTS INTERNATIONAL INC .. .. 
... West Germany, Switzerland, Holland, Belgium, England 
INGENORSFIRMA CARL-ERIC LARSSON AB .. .... Sweden 
ING. S & DR. GUIDO BELOTTI LTD . ..... .. .. .... ... .. ... Italy 
SEMCO SEMLER & CO . ... ... ...... .......... .. .. .. .. Denm ark 
NORES & CO OY .. .... .......... .. .. .. ........... ..... Finland 
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