














































































































































































































































































































British hopes 
for China market 
suffer setback ..• 

••. but big sales 
in East Europe cheer 
computer makers 

U.S. lifts embargo 
on large-computer 
exports to France 

150 

Newsletter from Abroad 

The cultural revolution in Red China has taken the zing out of a prom­
ising market for British instrument makers. With the Red Guard on the 
rampage, few senior scientists and factory officials dared visit an exhibit 
mounted last month at Tientsin by the British Scientific Instrument 
Makers Association. Instead of selling nearly all the equipment off the 
stands as they did last year, the 53 companies that displayed brought 
back to Britain some 90% of the instruments they'd shipped to Com­
munist China for the show. 

The flop flabbergasted British manufacturers, who up to last month's 
show thought they had a burgeoning market in Red China. Instrument 
sales for the first half of the year totaled more than $7 million, up from 
$3.4 million last year. And earlier this year, a Red Chinese trade mission 
visiting London disclosed that more than $22 million had been earmarked 
to buy scientific instruments from Britain. Now prospects are that instru­
ment sales to Red China this year will wind up at last year's level, rather 
than doubling as the British had expected. 

British computer makers now see East Europe as one of their best export 
markets. All the heavyweights in the industry are either closing deals 
with prospects lined up during the international computer show at 
Prague last May or already have firm orders. 

English Electric-Leo-Marconi Computers Ltd. has picked up the con­
tract for a Leo 326 system-worth just over $1 million-from Czecho­
slovakia's Ministry of Social Security. The British company will deliver 
its system late next year for administration of the social security accounts 
of some 10 million workers. 

International Computers & Tabulators Ltd., the industry leader, also 
closed a big sale this month-an ICT 1904 computer for Bulgaria. 

The computer will be used in the first of a network of local govern­
ment data-processing centers that is planned to eventually include 20 
cities. The sale brought to nearly $4 million the backlog of orders ICT 
has from Bulgaria, Czechoslovakia, Hungary and Rumania. Elliott­
Automation is well along with negotiations for the sale of a 4120 NCR­
Elliott machine and the rash of orders from East European countries 
figures to spread over the next few months. 

President Charles de Gaulle's knack for getting most of what he wants 
has spilled over from diplomacy to data-processing. The French this 
month agreed to a procedure that will make certain that large U.S. com­
puters they get will not be used for nuclear weapons development. As a 
result, the Johnson Administration cleared for exp0rt 11 big machines, 
including a Control Data Corp. 6600 computer and an International 
Business Machines Corp. 360-92. The export licenses had been held up 
because of U.S. commitments under the nuclear test ban treaty. 

The batch of U.S. machines will supplement a line of medium com­
puters the French intend to develop themselves as part of de Gaulle's plan 
to free the country as far as possible from dependence on U.S. technology 
[Electronics, Oct. 17, p. 223]. De Gaulle, though, still needs one more 
large computer to develop nuclear weapons for his "force de frappe." 
The French Atomic Energy Commissariat is making do with an IBM 
Stretch computer for the nuclear weapons program and badly wants a 
CDC 6600. But there's no chance a CDC 6600 intended for weapons 
research will be cleared for export. 
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Japan 

NC with IC 

In the scramble for market leader­
ship in numerical controls for ma­
chine tools, Fujitsu Ltd. apparently 
has outdistanced its Japanese rivals. 

At the Third Japan Intern ational 
Machine Tool Fair this month, 
some 40 machines had NC controls 
and nearly 75% of the control hard­
ware carried the Fujitsu label. If 
this weren' t enough, Fujitsu fur­
ther stunned the competition by 
showing the prototype of an im­
proved version-with integrated­
circuit logic- of its F anu c 260 unit, 
already a bes t seller. Fanu c is the 
acronym for Fujitsu automatic nu­
merical control. 

Fujitsu will s tart delivering the 
improved IC version next June. In 
so doing, the company will become 
the first Japanese producer to offer 
NC with IC. However, the West­
inghouse Electric Corp., Bunker­
Ramo Corp. and Cincinnati Milling 
Machine Co. all have conh·ol sys­
tems using IC' s on the market. And 
other NC producers in the United 
States will follow suit soon. 

Although the 150 transistor-tran­
sistor-logic packages in the IC ver­
sion of the Fanuc 260 will cost 
more at the outset than the discrete 
transis tors they replace, Fujitsu 
will sell the improved version for 
about the same price as the current 
model-$3,400 for a two-axis con­
trol and $5,000 for a three-axis con­
trol. Fujitsu anticipates savings in 
assembly cos ts with the IC's will 
more than offset the added compo­
nent expense. And Fujitsu is so con­
vinced the improved Fanuc 260 will 
sell well th at it plans to produce the 
units in batches of 100. 

Versatile package. The TTL 
packages th at F ujitsu designed into 
its NC sys tem are the same ones 
it will use in a control and scientifi c 
computer to be introduced next 
month at the Japan ese computer 
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show. As a hedge agains t unfore­
seen troubles on its own IC produc­
tion lines, Fujitsu has made the cir­
cuits compatible with the Series 
7400 units produced by Texas In­
sh·uments Incorporated. 

Like its predecessor, the IC ver­
sion of the Fanuc 260 positions only 
one axis at a time, a cos t-cutting 
approach to NC s in ce it requires 
only a single regis ter for position­
ing instructions. And Fujitsu has 
retained open-loop control throu gh 
pulse motors that rotate the ma­
chine- tool lead screws 1.5° for each 
output pulse from the driving cir-

Lighter load. A switch to IC's for the 
logic circu its slashed t he size and 
weight of Fujitsu's Fan uc 260 NC unit . 

cuits [Electronics, May 17, 1965, p. 
162). 

Power cut. However, Fujitsu has 
reworked the motors, cutting their 
power requirements from 3.5 am­
peres per phase to 0.5 ampere. The 
power requirement s till is too high 
for direct drive from a monolithic 
IC but the change has enabled 
Fujitsu to switch from high-power 
germanium transistors to medium­
power silicon transistors for the 
output stages. 
The reduced driving power also 

allows another improvement-in-

dividu al driving circuits for each 
of the three five-phase pulse mo­
tors. Before, there was a single set 
of five driving circuits switched 
onto each motor in turn. To hold 
the old motors locked when they 
weren' t powered, electromagnetic 
detents were needed, plus control 
circuitry for them. In the IC ver­
s ion the motors are locked through 
their individual driving circuits 
when they are not receiving posi­
tioning pulses . \Vith this arrange­
ment all three motors can operate 
simultaneously in manual control. 

Above all , the switch to IC logic 
packages has slashed the over-all 
size and weight of the unit. The 
original F anuc 260 was about the 
size of a small refrigerator and 
weighed nearly 300 pounds . The 
IC version is about a third as big 
and weighs 120 pounds. 

France 

Gallic logic 

A major goal of President Charles 
de Gaulle's effort to build a 
French computer industry is de­
velopment of a s trictly-French me­
dium computer for indus trial and 
scientific use. The mos t likely 
choice for the computer's basic 
logic seems to be a new family of 
circuits conceived in France and 
called current mode complemen­
tary transistor logic. 

Compagnic Europeenne d' Anto­
matisme et d'Electronique (CAE) 
developed the CMCTL circuits. 
CAE says the logic bes ts class ic 
high-speed digital circuits in speed, 
package count and power con­
sumption. 

A small central processing unit, 
CAE claims, wou ld use 440 
CMCTL integrated-circuit pack­
ages. The processor would con­
sume 80 watts and have a maxi­
mum delay time of 8 nanoseconds. 
An identical processor with emit-
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ter-coupled logic would need 560 
packages, consume 100 watts and 
have a maximum delay time of 13 
nanoseconds, according to CAE's 
comparative study. Straight com­
plementary transistor logic ran 
third-600 packages, 120 watts and 
16 nanoseconds maximum delay 
time. 

This comparison alone sugges ts 
that CMCTL will be the choice for 
upcoming French computers. Tip­
pin g the scales further in CMCTL's 
favor is the fact that CAE and So­
ciete d'Electronique et d' Automa­
tisme are jointly developing the 
French medium computer line 
[Electronics, June 27, p. 198). CSF­
Compagnie Generale de Tele­
graphie sans Fil is developing the 
integrated-circuit packages based 
on the CAE circuits. CSF, along 
with Compagnie Generale d 'Elec­
tricite, is a parent company of 
CAE. 

Gates. The basic circuit in the 
CMCTL family is an AND/OR gate 
that uses both coupled emitters 
and a current-mode amplifier. 
Logic decisions are made by a 
coupled-emitter pair made up of 
complementary npn and pnp tran­
sistors. The output signal is trans­
mitted through complementary 
emitter-followers and the voltage 
level is restored b y a current-mode 
amplifier. 

With this arrangement (see sche­
matic) the CMCTL circuit pro­
vides a two-level logic output with 
a swing of I.I volts , nearly 50% 
higher than the 0.8-volt swing for 
emitter-coupled logic. And the cir­
cuit gives both tme and comple­
mentarv logic outouts, simplifying 
over-all computer design . F an outs 
up to 20 are possible on both out­
puts. Average delay time is 4 nano­
seconds for the gate and its ampli­
fi er with a fan out of 4. The circuit 
needs only one voltage supply, 
-4.5 volts. For complementary 
transistor logic, two are needed. 
And the CMCTL configuration per­
mits a margin of ± 10% in the sup­
ply voltage. 

Connections. Because the output 
of the CMCTL circuit is by emit­
ter-follower, there's no need for im­
pedance matching when the delay . 
time through a wiring interconnec­
tion to an IC package is less than 

1">2 

-4.5v 

CMCTL gate combines coupled emitters and a current-mode amplifier. Both 
true (V0 ) and complementary (Vo') outputs can be picked off emitter-followers 
cascaded with coupled-emitter pair that makes logic decisions. 

one-fourth the signal rise time. For 
longer connections, matching re­
sistors are incorporated in the 
package along with a low-imped­
an ce bias driver; this arrangement 
avoids a second supply voltage in­
side the computer. Unused inputs 
in the gates are internally con­
nected to the single negative sup­
ply voltage, again saving external 
wiring among packages. 

Packages. For its CMCTL logic, 
CAE settled on two series of five 
standard units ranging from a twin 
two-input gate to a single gate with 
10 inputs. In the 100 series, the 
two-level logic circuitry is pack­
aged separately from the amplifier. 
In the 200 series, the logic and am­
plifier are in the same package. For 
large computing systems, the 100 
series has lower power consump­
tion but the package count is about 
25% higher than for the 200 series. 

The CMCTL family also in­
cludes a fast flip-flop that can serve 
either as a delay memory element 
or as a counting memory element. 
The Hip-flop has a propagation de­
lay time of 6 nanoseconds and op­
erates at clock speeds up to 120 
megahertz. Power consumption is 
250 milliwatts. 

French nyet 
The Franco-Soviet IO-year scien­
tific cooperation a,greement signed 
in Moscow with a flourish by Presi­
dent Charles de Gaulle las t June 
has foundered somewhat over a 
Russ ian pronosal to launch a 
French satellite. 

The Russians offered to laun ch 
a deep space probe with a French­
built spacecraft in the late 1960's. 
But France declined sin ce the pro­
gram would cost her $22 million 
and her space funds are already 
committed until 1970. What's more 
the French want the same treat­
ment they receive in joint launches 
with the United States . But Soviet 
offi cials have said that it's not 
likely French technicians would be 
allowed to live and work at Ru s­
sian space installations. 

This month the two nation s did 
arrive at one space agreement. Be­
ginning in 1967 the Soviet satellite 
Molniya will transmit French 
Secam color television programs 
between the two countries. To cap­
ture Molniya's signals, the French 
will modify their receiving station 
at Pleumeur-Bodou, in Brittany. 

Sweden 

Looking up 
Except for data-processing periph­
eral equipment, Sweden hasn' t 
been mu ch of an electronics ex­
porter. The country's military hard­
ware producns , especially, are 
handicapped becau se Sweden is 
neutral and thu s doesn' t come in 
for a cut of the military bu siness 
generated by ioi:nt equipment pro­
grams of the North Atlantic Treaty 
Organization to which most West­
ern European countries belong. 

This month . though, Standard 
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Radio and Telefon AB booked­
for military equipment-the largest 
electronics export order ever re­
ceived by a Swedish company. 
SRT, an affiliate of the Interna­
tional Telephone and Telegraph 
Corp., will supply to Denmark a 
computer - controlled air - defense 
system. The Danish Ministry of 
Defense, of course, is keeping the 
cost of the system secret, but it's 
estimated the order is worth at 
least $5 million to SRT. 

The sys tem SRT will build for 
Denmark is similar to one the com­
pany is supplying to Sweden. And 
the SRT equipment may well turn 
up elsewhere in Europe. The com­
pany says it is negotiating with a 
half-dozen other countries-some 
of them l\ ATO members-for sim­
ilar systems. 

Mufti to khaki. By and large, 
SRT' s military air-defense system 
is built up from units used in the 
company's Digitrac civil air-traffic 
control system. Signals from a na­
tionwide network of radar stations 
are fed into an air-defense center 
and digitized for computer proc­
essing and display; even the plan 
position indicators use digital 
sweep. 

The compu ter that calculates tar­
get tracks and interception courses 
can handle up to 200 tracks. That 
capability can be ex tended by add­
ing computers , linking them with 
a data bus-line that has a capacity 
of 166,000 forty-bit words per sec­
ond. There are both permanent and 
semipermanent program memories. 
For the semipermanent program, 
faster of the two, addition time is 

0.75 microsecond, multiplication 
time 16 µ.sec and division time 17 
µ.sec. 

Soviet Union 

Red sales 
The Soviet Union's electronics in­
dustry doesn't always reflect the 
political moods of the Kremlin and 
sometimes the differences are strik­
ing. As expected , instrument sales 
to North Vietnam are skyrocketing, 
but surprisingly so are sales to 
Communist China. 

Despite the increasingly bitter 
relations between Moscow and Pe­
king, the Soviets quintupled their 
sales of instruments to Red China 
last year. Exports jumped to $656.6 
million compared with $127.8 mil­
lion in 1964. Sales to North Viet­
nam soared even higher propor­
tionately. 

Hanoi bought $271.3 million 
worth of instruments in 1965 com­
pared with $10.1 million in 1964, 
according to official Russian figures. 
Soviet sales of radio sets and record 
players to North Vietnam surged 
to 5,555 units valued at $122.2 mil­
lion, up sharply from 1,300 sets 
and $26.6 million in 1964. Hanoi 
also bought $47.8 million worth of 
relays, compared with $45.6 million 
the previous year. 

Custom from Castro. Communist 
Cuba, however, remained Russia's 
best customer for instruments, buy­
ing $690 million, down slightly from 
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$726.6 million. East Germany was 
the only Communist country whose 
instrument sales to Russia exceeded 
purchases last year. German ex­
ports totaled $163.3 million , up from 
$146.6 million . 

The official figures do not tell the 
full story however. There is , for ex­
ample, no indication in the figures 
that the Russians imported any 
computers although it is known 
that they did. Computer exports 
slipped from 22 units in 1964 to 19 
last year. However, the dollar value 
of the machines rose from $1.95 
million to $3.2 million . And in their 
bookkeeping th e Russians peg the 
ruble at $1.11, but exchange rates 
among Communist countries are 
usually more realistic with ruble 
credit set at about 60 cents. 

Great Britain 

Breakthrough in breakdown 
By any standard, the planar tech­
nique of fabricating silicon sem i­
conductor devices rates as an 
epoch-making technology. More 
than anything else, the technique 
made possible the monolithic in­
tegrated circuit, which is revolu­
tionizing electronics. 

But the planar process does have 
a drawback, especially when it 
comes to diodes. The junctions of 
planar devices break down at re­
verse voltages of about 200 volts. 

Now a British company, Associ­
ated Electrical Industries Ltd. , has 

~ Scandinavian scene. Both Sweden and Denmark have ordered air-defense systems from Standard Radio and Telefon AB. 
Each operator has access to all the targets tracked by the system. 
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found a way to produce planar sili­
con diodes that can take reverse 
voltages as high as 900 volts . That 
means new applications for planar 
silicon diodes in rectifying circuits 
where high transients occur. What's 
more, the diodes have very low 
leakage current-I nanoampere or 
less-so they can be used in tele­
phone exchange equipment where 
thousands of diodes operate in 
parallel. 

Gradual. In diffused junction di­
odes, the breakdown voltage of the 
junction depends on the maximum 
electric fi eld that the junction and 
the surrounding bulk material can 
withstand. The fi eld, at a given ap­
plied voltage, in turn , depends on 
the impurity gradient near the 
junction and its radius of curva­
ture-the smaller the radius the 
larger the fi eld. 

For its diodes, AEI uses a slow, 
deep diffusion ; exact values are 
proprietary. The diffusion moves 
more rapidly along the interface 
between the silicon surface and 
overlying oxide layer; as a result, 
the junction meets the silicon sur­
face on a slant rather than at right 
angles. Because of the angle, the 
diode breaks down in the bulk ma­
terial in stead of at the surface. Also, 
the deep diffusion smooths out ir­
regularities that cause small radii 
of curvature in the junction and 
thu s lead to local regions of high 
fi Pld. And with a deep diffusion , 
the impurity gradient near the 
junction drops. 

Along with the junction geom­
etry, AEI uses a high-res istivity 
bulk material to help obtain the 
unu sually high reverse breakdown 
characteristics. 

Current limiter 
Like most facilities researching 
microwaves, the Services Electron­
ics Research Laboratories of Bri­
tain 's Ministry of Defense is de­
veloping Gunn-effect oscillators. 

So far SERL hasn't reported any­
thing in advance of the field but 
it has come up with some unex­
pected fallout-a current limiter 
without a junction. 

It consists simply of a wafer of 
bulk gallium arsenide with gold-
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indium ohmic contacts mounted in 
a cavity made up of a pair of cop­
per plates. A thin layer of barium 
titanate separates the plates. In ef­
fect, the plates and the barium ti­
tanate form a capacitance shunt 
around the wafer to damp out the 
microwave oscillations that other­
wise would develop when an elec­
tric fi eld is applied across bulk 
GaAs. To furth er inhibit oscillation, 
the cavity is lossy. 

The saturation curve for the lim­
iter is symmetrical and the sa tura­
tion current depends on the ca thode 
area of the GaAs wafer. In an ex­
perimental unit with a 0.001-inch­
thick wafer measuring 0.015 inch 
square, the saturation current was 
0.3 ampere and the knee voltage of 
the cu rve 15 volts. 

Power density in the wafer runs 
high, about 107 watts per cubic 
centimeter, so the limiter has limita­
tions in duty cycle. However, SERL 
sees possibilities for the device as 
a protector for transistor circuits. 
And sin ce it limits current at both 
positive and negative saturation 
voltages, the device can convert 
sine waves into square waves. 

West Germany 

Faster flasher 
Many times the quickest way to 
find the answer to a research prob­
lem is simply to photograph a 
phenomenon at high speed. Now a 
Hamburg electronics firm , Impuls­
physik GmbH, is promising to 
brighten researchers' days by 
throwing light on the subject 
faster. The company is marketing 
a high-powered flasher that deliv­
ers light pulses at rates up to 300,-
000 pulses per second-about three 
times faster than the bes t flashers 
previously available. 

At 300,000 pulses per second, the 
repetition rate of the flasher can't 
be precisely controlled. But at 
speeds up to 50,000 flashes per 
second, Impulsphysik's "Strobo­
kin" has a timing accuracy better 
than 3 X 10- 7 seconds. Energy 
output per flash ranges from 1 to 
10 joules, depending on the repeti-

tion rate; pulse length is 1 µ,sec. 
Sparking. The sys tem uses a 

high-pressure spark in a rare gas 
-argon or crypton-helium-to ob­
tain a brilliant point source of light. 
To fire the main spark, a starting 
spark of about 20,000 volts is ap­
plied to a triggering electrode. The 
spark ionizes th e gas between the 
main electrodes, which then dis­
charge when a 40-megawatt, high­
voltage pulse is applied across 
them. The peak light emission is 
reached in 0.2 µ,sec and drops to 
about 30% of the maximum after 
1 µ,sec. A trace of hydrogen in the 
rare gas suppresses afterglow. 

One key requirement for the 
flash er is to make the deionization 
time between success ive spark dis­
charges as brief as possible. In the 
Strobokin, this is done by a quench­
ing gap in series with the spark 
chamber. The quenching gap is 
made up of a row of hmgsten disks 
spaced about 0.2 millimeter apart 
in a hydrogen-filled discharge tube. 

E ssentially, the gap function s as 
a high-frequency switch that dis­
charges residual energy in the low­
ohmic main spark chamber. The 
quenching gap can handle peak 
currents up to 10,000 amperes and 
peak inverse voltages to 12,000 
volts at repetition rates up to more 
than 300,000 pulses per second. 

Around the world 

India. A $1.6 million satellite 
communications center now under 
construction at Ahmadabad, 200 
miles north of Bombay, is sched­
uled to start operating in June, 
1967. In addition to use as a work­
ing ground station , the facility will 
serve as research and training cen­
ter. The Nippon Electric Co. of 
Japan has the contract for the com­
munications equipment. 

Sweden. Stockholm · may soon 
join the growing list of cities where 
traffic is computer controlled. The 
traffic police division is installing 
computer-controlled signals in a 
test area. If the tes t is successful, 
all the traffic lights in the city will 
be timed by a central computer. 

Electronics I October 31, 1966 

r ,. 

( 

.( 

·--, 



RCA 
·Announces 
~ the l\IEW 31\1128 
- ~ (MOS) FET ror 
u "" F applications 
, .. features: o low feedback capacitance (0.2 pF max.) o high power 

'7> gain (18 dB typ. at 200 MHz) o high forward transconductance 
· (5,000 µmho min.) o low noise (4 dB typ. at 200 MHz) o low cross­

modulation distortion o a hermetically sealed metal case 
J. 

.. 
.. • 

.,. ' 

'Price in quantities of 1,000 and up 

RCA's 3Nl28 N-channel, depletion type, MOS field-effect 
transistor is now available in production quantities for com­

~ • munications and industrial applications. This new insulated 
gate MOS transistor exhibits ( I) extremely low gate-leakage 

> ~ current ( 0.1 pA typ.) which permits stable operation over 
wide temperature ranges, ( 2) feedback capacitance sub­

. stantially lower than that of conventional junction-gate 
devices, and ( 3) extremely high input resistance of 1014 

ohms typ. 
The RCA 3Nl28.simplifies your designs because you can 

use conventional electron-tube type biasing techniques. In 

addition, the drain current exhibits a negative temperature 
coefficient which makes thermal runaway virtually impos­
sible. These attributes, combined with a large signal-han­
dling capability and low cross-modulation distortion, make 
the 3Nl28 MOS a "must" for critical front-end designs. 

Call your RCA Field Represen tative for complete techni­
cal information, price and delivery on the new 3Nl28 (MOS) 
FET. For Application Note AN-3193, or for a technical data 
sheet, write RCA Electronic Components and Devices, Com­
mercial Engineering, Section EN l 0-5, Harrison, N. J. 07029. 
SEE YOUR RCA DISTRIBUTOR FOR HIS PRICE AND DELIVERY 

RCA Electronic Components and Devices 

• • The Most T•usted Name in Elect•onics 
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Miniaturization by 
Mitsubishi! 

57Mc 

114Mc • 

VHF-UHF circulators (isolators) small 
enough to fit in the palm of your hand ! 

Freaue ncy (Mc ) 

Power (W \ 

Forward Loss (dB) 

Backward Loss {dB } 

Input VSWR 

B and Width t Mc l at 25° C 

Temper ature Range (°C1 

D imen sion s (mm) 

Performance 

57 114 170 413 680 1000 
50 40 30 30 15 10 

l 0 .7 0 .7 0 .6 0.6 0.5 

( 0 .8 ) ( 0.5 ) ( 0.5 ) ( 0.4 ) ( 0 .4 ) ( 0.35) 

15 15 15 20 20 20 

( 20] ( 20) ( 20) ( 20) ( 20) ( 20 ) 

l.4 l.4 l.4 l.3 l.3 1.3 

r t.3 J ( l.3 ) ( l.3 ) ( l.3 ) ( l.3 ) ( l.3 ] 

l 2 3 15 20 40 

- 10 - + 40 (usabl e up to + 60) 
(approx . 50 x 7 0 x 33) 

) 1nd1cates t ypica l va lue. 

These new Mitsubishi 

circulators stabi lize 
amplifiers, oscilla­

tors, and multipliers 

in solid state circuits 

and reduce transmit­
ter intermodulation. 

The special inner fab­

rication devised by 
Mitsubishi engineers 

reduces size and weight , yet permits these circulators to be used in extremes of high and 

low temperature. They are protected against magnetic interference and constructed to 

withstand severe vibration. For complete information on the frequency ranges listed 

(or, for that matter, any other frequency) write to Mitsubishi's head office in Tokyo or 
cable directly to MELCO TOKYO. 

MITSUBISHI ELECTRIC CORPORATION 
Head Office: Mitsubishi Denki Bldg., Marunouchi, Tokyo. Cable Address: MELCO TOKYO 

Circle 157 on reader service card 

To order reprints: Fill in, cut out coupon below, insert in envelope 

and mail to: Electronics Reprint Dept., 

330 W. 42nd Street, New York, N.Y. 10036 
----------------------- - -- - - - --- ----- --- ---------------------------------------------------------------- --· ' 

Reprint order form I 
For listing of reprints available see the Reader Service Card. 

Communications Satellites Part I 
Send me ·reprints of Key no. R-89 at 50¢ each. 
For reprints of previous special reports fill in below: 

Send me reprints of Key No.(s) .. . . . @ .. •••.. . ¢ each. 
(For prices, see Reader Service Card) 
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Number of street . 
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Whose dual in-line 930 DTL? 

0 ITT 

D OTHERS 

Only your 

purchasing agent knows 

for sure! 

ITT offers all series 930 DTL circuits in a 

dual in-line package. Circuits manufactured 

by ITT are identical to and perfectly inter­

changeable with the other leading brand. 

If you're convinced that dual in-line 

packaging is your answer - if you want 

the lower component insertion cost, heavier 

leads and all-ceramic construction that only 

dual in-line can give you, evaluate ITT. 

You can order any series 930 DTL in dual 

in-line today! Call your ITT distributor or 

factory representative. 

ITT 
SEMICONDUCTORS 

ITT SEMICONDUCTORS 1$ A DIVISION OF THE INTERNATIONAL TELEPHONE AND TELEGRAPH COAPORATIOU 

FACTORIES IN WEST PALM BEACH, FLORIDA, PALO ALTO, CALIFORNIA. LAWRENCE, MASSACHUSETTS, HARLOW ANO FOOTSCRAV. ENGLAND. FAE1BURG ANO NUAENBEAG. GERMANY 
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