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the Kerr cells. Beam deflection is
controlled by applying discrete
voltage steps, up to 8.5 kilovolts in
amplitude, across the Kerr cells.
These voltages are sufficient to
move the beam at a rate of 250
kilohertz. The time it takes to
switch the beam from one position
to another in the 1,024-by-1,024
raster is 0.8 microsecond. This
does not include the dwell time
of 4 microseconds for the laser
beam on a particular spot. Switch-
ing is digitally controlled by a com-
puter but can also be handled by
conventional digital circuitry.

Japan

How to cut a pocket
calculator in half

Limited battery power was the big-
gest problem faced by Sharp Corp.
engineers when they were told to
repackage the company’s Micro-
compet electronic desk calculator
into a case with about half the
volume of that formerly used [Elec-
tronics, Jan. 15, p. 142 or 4E]. The
new case has only enough room for
six  penlight-size  rechargeable
nickel cadmium cells, giving a total
of 450 milliampere-hours compared
with the 1,200 milliampere-hours
available in the earlier model. Even
the smaller cells are a tight fit:
the case measures 2.76 inches high
by 4.02 inches wide by 6.46 inches
long. Weight including cells is only
1.59 pounds.

Redesign was quite successful—
display drain was reduced to 460
milliwatts from 1,480 mW and logic
circuit drain was reduced to 100
mW from 375 mW. As a bonus, the
redesign eliminated the separate
high-voltage power supply for the
display.

The redesigned calculator, called
ELSI-8 around the Sharp plant,
uses the same four large-scale-in-
tegration arrays made by North
American Rockwell Electronics.
These arrays feature a 4-phase logic
scheme in which there is no steady-
state dc power drain. Only the
small current—1 to 2 mW-—needed
to charge the small gate capaci-

tances of the driver transistors
flows in the logic circuits.
The lion’s share of the power

“charged to the logic circuit is actu-

ally dissipated in the clock gen-
erator. The new clock generator
reduces drain by three quarters and
has better frequency stability. It
consists of a static cross-coupled
reset-set multivibrator circuit oper-
ating at twice the 50-kilohertz
clock frequency, followed by logic
circuits for generating the clock
signals. An external resistor and an
external capacitor set the fre-
quency. The former arrangement
was less stable because it used
circuit resistance and stray capaci-
tance. The double frequency ar-
rangement cuts the number of logic
inverters needed from 250 to 50.

Display circuit power drain was
reduced, and the need for a sep-
arate power supply eliminated, by
a circuit change that at first glance
appears to be a step backward.
Instead of using the time division
mode pioneered by Sharp several
vears ago, the new calculator drives
each segment of each display tube
separately in a static mode. The
big virtue of time division is large
reduction in driving circuits. but
the big disadvantage is that the
rapid switching dissipates large
amounts of power in load resistors.

Today, the saving in components
is far less important than when the
time division mode was adopted.
In the new calculator, segment
drive is by MOS FETs with nine
driving circuits per package. Nine
packages are sufficient to drive all
eight digits and decimal points.
Load resistors are completely elim-
inated because the display tubes’
segments serve as loads on the
driving circuits.

What's more, because the display
tubes are operated in a static mode,
the power supply voltage can be
reduced from the 55 volts used in
the time division mode to 25 V,
the same voltage used for the logic
circuits. With time division opera-
tion, a high supply voltage is
needed for high instantaneous
brightness to obtain high average
brightness because of the short
duty cycle.

Belgium

ITT homesinon
switching, process control

After many years of varied com-
puter experience, ITT-Europe is
staking its future in computers on
two markets: electronic switching
and process control. Last fall the
first commercial ITT 1600 process
control “computers rolled off the
lines at its Bell Telephone Manu-
facturing Co. in Belgium. They will
be followed in the next few months
by the more powerful ITT 3200
series, made at both Bell and at Le
Matérial Téléphonique in France.

Both lines are third-generation,
high-speed digital computers pri-
marily intended for on-line digital
control applications, Besides a
complete set of general-purpose in-
structions for solving all logical
and arithmetical problems, special
instructions are included to facili-
tate bit and slice manipulation of
data by the bus, thereby increasing
memory and real-time efficiency.

M. H. Nothman, assistant tech-
nical director for digital systems at
ITT-Europe in Brussels, calls the
two “perhaps the first and only
third-generation computers for this
type of application at this power.”

The coordination of 1TT-Europe’s
computer effort actually began sev-
eral years ago. Back in 1967 the
firm found itself building equip-
ment for a variety of process-con-
trol applications. As far back as
1956 Standard Telephones and Ca-
bles, its British subsidiary, had
developed a cumbersome, wired-
logic system that was used in one
of the British national air traffic
control centers. Later, joint devel-
opment work between U.S. and
European affiliates produced the
654L for the U.S. Strategic Air
Command and the ADX 7300, said
to be the first message-switching
system in Europe.

By 1967 ITT operating companies
were offering systems design and
software services on a turnkey
basis—but usually using someone
else’s computer., The main target
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was message switching for air traf-
fic control, telecommunications
authorities and defense. Clients in-
cluded Reuters, the British Post Of-
fice’s giro banking service, Pan Am,
the BBC, and a hospital in Sweden.

The diversity of these applica-
tions led to ITT’s design rationale.
As Nothman puts it: “We knew
pretty well what markets we were
in and what we wanted to serve.
We set our priorities with a strong
bias toward telephone switching—
but not so as to obviate other uses.”

The two new computers were
designed to fit that formula. The
ITT 1600, which has a modular
structure that can be varied accord-
ing to type of application, has a
random access core memory with
a word length of 16 bits plus parity
and a maximum size of 65,536
words. It has a cycle time of 0.9
to 1 microsecond and access time
of 0.4 microsecond.

The ITT 3200 is a 32-bit design
for larger exchanges. It has the
same general characteristics as the
1600 but provides variations for the
larger capacity required to handle
calls in the biggest exchanges. The
memory may reach 512,000 words.

Putting more speed
in a smal'l oscilloscope

Oscilloscope users who want in-
creasingly compact units that also
have the capability to work at
higher ‘frequencies should be
pleased with a new French scope.
France’s Thomson-CSF has bor-
rowed a principle from the linear
accelerator to come up with a fam-
ily of electrostatic cathode ray
tubes that combine high frequency
with small size.

A high-frequency CRT must have
a high deflection factor to make up
for low sensitivity of associated
components, Up until now achiev-
ing high deflection has meant plac-
ing a series of deflection lenses in
the tube’s neck, increasing tube
length. However, Thomson-CSF’s
new 150-megahertz model is only
11.5 inches long, compared with
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around 20 inches for existing 150-
MHz tubes. And an ultrafast 350-
MHz model measures only 13.8
inches long.

Thomson-CSF designers found a
way to amplify electron deflection
by using a quadrupole lens bor-
rowed from linear accelerator tech-
nology. Four hyperbola-shaped
electrodes surround the electron
beam’s path after it has passed
through a standard deflection lens.
Seen from the front of the tube, the
right and left electrodes are posi-
tive, and the top and bottom ones
are negative, Voltage on all elec-
trodes is constant, so the potential
in the center is zero.

If the beam already has been de-
flected to the right, it is pulled still
further in that direction by the
right positive electrode. If the
beam goes toward the top of the
lens, the negative electrode placed
there reverses its deflection more
sharply downward. A vertically re-
versed image is avoided by revers-
ing the electron gun input connec-
tions.

To prevent the electrons’ path
from being straightened by the
high voltages in the tube’s post-
acceleration zone, a final electrode,
in the shape of a curved shield with
a 0.12-inch-wide, 0.8-inch-long slit,
is placed ahead of the deflection
amplification lens.

The 150-MHz tube, already or-
dered by several U.S. and Euro-
pean companies, has a flat, rect-
angular screen measuring 4 by 2.4
inches. The deflection factor is 4
volts per centimeter. The 350-MHz
model, to be made available in
about three months, has a 4-by-3.2-
inch screen with a deflection factor
of 1.5V per cm,

8weden

Isotopes foil forgers
of secure credit card

When is a forger not a forger?
When he’s working for the Swedish
state testing agency. The Swedes
some years ago set out to make
a credit card that would be virtually
impossible to alter or counterfeit

and that would feature a variety
of electronic or mechanical reading
devices. In the process, they hired
a man to obtain samples of every
kind of card extant—and test their
suitability by trying to forge them.

Now, based on that testing, a
new credit card has been launched
in Sweden and the company behind
it, AB ID-kort, is eying the huge
American market. The card has at
least a half-dozen security meas-
ures built into it. Topping these
is an isotope trace element that
cannot be altered and that can be
verified by a desk-top Geiger meas-
uring unit,

It's easier to counterfeit money
than falsify one of our cards,” says
Karl-Erik Svensson, managing di-
rector of AB ID-kort, He points out
that the card was tested by the
West German national police, who
reported it was “quite impossible”
to forge.

The Swedish card, having a
standard credit card format, is
aimed at foiling the growing num-
ber of credit card thieves. The
Swedish firm, eying the richness
of the American market, has had
discussions with some U.S. firms
but will give no details.

AB ID-kort is 50% owned by the
Swedish state (the post office; AB
Ceaverken, maker of X-ray film and
photo paper; and AB Atomenergi,
the state nuclear research com-
pany) and 50% by private com-
mercial and savings bank groups.

The card is a single piece of
photographic paper, with a special
double watermark. Banknote-type
fine printing (in colors that cannot
be photographed) covers the front
of the card. On top is a special
thin plastic that is applied to be-
come part of the film emulsion and
the paper, and thus cannot be
peeled off. On the back is more
printing and a thicker plastic for
stiffening.

Trace beta isotopes are placed
into the paper, in a well controlled
quantity and location. Isotope life
is five years but can be reduced or
expanded if the card customer—
such as a driving license agency—
wants it.

A customer must submit a mug
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shot and fill out an application
form when applying. The photo
and form are sent to the AB ID-kort
laboratory, where they are photo-
graphed. The negative is destroyed,
but the mug shot and application
form are kept on file.

AB Atomenergi developed a sim-
ple Geiger reader for checking the
card. The card is placed face up
in the reader. If it has been tam-
pered with in any way—even if a
piece of transparent tape is placed
on the face—the reader flashes a
red light. A green light is flashed
if the card is legitimate. The card
also can be fitted with a variety of
reading devices: magnetic strips,
punched holes, optical configura-
tions, and embossed alphanumerics.

The reader unit costs between
$80 and $140 depending on produc-
tion quantities. The cards sell in
Sweden for about $1.50, but could
get down, in large quantities, to
“less than $1,” says Svensson.

So far, about 200,000 cards have
been sold in Sweden by the banks
and post offices. In addition, some
25,000 have been sold through Dan-
ish banks, It appears likely that
the card will become the standard
Swedish driver’s license and will
be used for state agencies and com-
panies.

Great Britain

Gunn diodes work as
high-speed shift register

If future high-speed digital trans-
misssion rates reach 1 gigabit per
second or more—a requirement for
digitized video services, which need
wide bandwidth—something faster
than conventional junction devices
will have to be used for analog-to-
digital conversion, pulse generation
and regeneration, and decoding.
One possible source of high-speed
pulses is Gunn-effect devices.
Workers at Japan’s Nippon Electric
Co. and the Electrotechnical Lab-
oratory, and in the U.S. at Bell
Laboratories are looking into that
concept. In Britain a team led by
Hans Hartnagel, lately at Sheffield
University but now a professor at

Newecastle University, is building
some experimental systems based
on Gunn diodes.

Hartnagel has devised a shift
register configuration using three
Gunn diode circuits per stage: a
free-running pulse generator, a
memory, and an output gate. To
get it working as soon as possible,
Hartnagel has built a two-stage,
1-gigabit-per-second register by
omitting the output gate in each
stage, and simulating the connec-
tion between the stages with syn-
chronized external pulsing. Even-
tually, a full register will be built.
It's essentially a research project
to find out what can be done with
Gunn diodes—Hartnagel doesn’t ex-
pect to see similar commercial de-
vices for three to five years.

The free-running generator is a
Gunn diode that is positively biased
slightly above threshold so that it
puts out a continuous stream of
current pulses at 1 GHz. A series
resistor converts the current to
voltage and inverts the polarity,
and the negative pulse stream is
fed to the back of the memory
diode. This diode is positively
biased below threshold and does
not rise above it until a positive
input pulse from the previous stage
of the register hits the front of the
diode at the same time that a nega-
tive pulse from the generator hits
the back.

When this happens, the resulting
domain pulse is inverted, routed
to the delay line, and reflected back
to the rear of the memory diode
to arrive simultaneously with a
generator pulse. Together, they
nucleate another domain and the
process repeats indefinitely until
interrupted. This is how the mem-
ory stores a digital 1.

At the same time, part of the
memory output is directed as a
positive pulse stream to one input
of the output AND-gate diode. Like
the memory, this diode is positively
biased below threshold and does
not nucleate a domain, and hence
does not produce an output, until
a pulse from the previous register
stage arrives at the other input to
supplement the memory’s input.

The AND-gate output is negative,

and part of the pulse is fed to the
generator diode input to reduce
the positive bias below threshold
and temporarily break the pulse
flow to the memory, which is thus
emptied. When the next pulse from
the previous register stage arrives,
the process is repeated.

Applications in communications
systems probably will require as
much power as possible from the
diodes. This is a difficult task, con-
sidering the extensive resistor load-
ing necessary for operation in the
pulse output mode, as distinct from
the ordinary oscillation mode. Hart-
nagel says he needs high-quality
GaAs diodes—with a carrier density
times domain trajectory product of
10" per square centimeter—so that
the domain grows to full size as
quickly as possible. Using this sort
of material, he says he gets peak-
to-valley ratios in the current pulses
of 50%, indicating that cw output
powers of 1 watt are possible. The
breadboard gives only 1 milliwatt.

The diode terminals are side by
side and the domain travels be-
tween them. The 10-micron-thick
active GaAs layer is grown epi-
taxially on semi-insulating GaAs
substrate material. Photoetching de-
fines the 100-micron-long GaAs
channel between the evaporated
alloy terminals. The semi-insulating
substrate wafer is polished down
to about 80 microns, gold-germa-
nium is evaporated onto the back
face, and chips, cut to various
widths, are soldered to gold-plated,
finned-copper heat sinks. Width
was varied to check the effects of
different low-field resistances in the
GaAs channel and to see how wide
a domain could be and still remain
coherent. At 2,500 microns, the
limit was not in sight.

Hartnagel foresees one particular
snag in a full operating system:
unavoidable reflection effects may
lead to spurious domain formations
because the two-terminal diodes
are direction insensitive. He plans
to cure this by developing a three-
terminal diode. He also thinks that
Gunn-type electronic generators
should make good triggers for
GaAs-laser optical pulse genera-
tors and regenerators.
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SHOWN ACTUAL SIZE

Designed to meet
requirements of MIL-L-3661B and
MIL-L-6723.

Sizes for mounting in

1%32", 14" or '75,” clearance hole.

Incandescent for
1.35 to 28V and neon for
105-125V AC-DC or 110-125V AC.

Patented built-in
current limiting resistor
(U.S. Patent No. 2,421,321).

Wide selection of Iens
shapes and colors.

Both hot-stamped
or engraved legends.

Available off-the-shelf
for prompt delivery.

Send for free catalog
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NO CHARGE
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Catalog of
pressure
sensitive
electronic
component drafting aids

Eime saving electronic component
shapes, patterns and conductor line
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cost-saver index of pressure sensitive
printed circuit drafting aids is the source
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reduce the tedium of repetitive artwork with
individually die cut artwork patterns in

opaque black, transparent red and
transparent blue materials.
FREE CATALOG Send today for a free copy

of the P-50 catal d
FREE SAMPLES 2 selection of sampies.

a selection of samples.

BY-BUK COMPANY

4326 W. Pico Blvd.
Los Angeles, Calif. 90019
(213) 937-3511
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NEW PRODUCT:

AN INSTANT CIRCUIT
BOARD " SYSTEM!

CIRCUIT-STIK’S system of component sub-
elements and materials produce circuit
boards that are as durable and reliable as
conventional printed circuit boards.
CIRCUIT-STIK ELIMINATES: design -« drill-
ing « art work * photo work ¢« etching
CIRCUIT-STIK sub-elements are pressure
sensitive and offer exceptionally good adhe-
sion strength, withstand soldering temper-
atures and yet may be removed for easy
circuit design modifications.

All types of circuit-element configurations
may be mixed and combined.

U.S. PATENT 3,538,389 & other Patents Pending
SEND FOR FREE SAMPLES —CATALOG.

clreulr-stik-

1518 W. 132nd ST., GARDENA, CALIFORNIA 90249
IEEE SHOW » MARCH 22-23-24-25 » BOOTH 1219
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Learn
new applications
jor electronics
in medicine

B Attend technical sessions
B See exhibits and demonstrations
M Participate in workshops

The 3rd National Conference and Exposition
on Electronics in Medicine, presented by
McGraw-Hill publications—ELECTRONICS,
MEDICAL WORLD NEWS, MODERN HOSPI-
TAL, and POSTGRADUATE MEDICINE—
will be held April 13-14-15, 1971, at the
Sheraton-Boston Hotel, Boston. The technical
program will feature experts in the field of
hospital equipment and automation, com-
puters in medicine, patient monitoring,
prosthetic devices, thermography,
plethysmography, cardiac screening, multi-
phasic screening, and other pertinent
applications. Six workshop sessions will be
lead by specialists who will invite active
participation by conference attendees. New
medical electronics instrumentation and
support equipment will be featured in the
exposition that accompanies the technical
program. Pre-registrants may use the
following form to avail themselves of the
special advance registration rate.

REGISTER NOW — SAVE $35!

Advance registration fee: $165

Registration at conference: $200

(includes all sessions, exhibits, two luncheons,
reception and a digest of technical papers when
published). Mail this form along with your check to:
Donald Christiansen

Conference Chairman

Electronics in Medicine

330 West 42nd St., New York, New York 10036

A block of rooms is being held at the
Sheraton-Boston Hotel for registrants. Make your
reservations directly with the hotel, identifying
yourself as a Conference attendee.

IR P 108, e B o i T e B s ]
Advance Registration Form EL I

3rd National Conference & Exposition
on Electronics in Medicine
April 13-14-15, 1971

| I
| I
| I
l I
| O Please pre-register me for meetings, work sessions, =
| and exhibits. My check for $165 is enclosed. |
| [ Icannot attend the full conference but plan to visit |
I the exhibits. Fee: none for qualified registrants. |

Please pre-register me for |
I first day [J third day O |
| second day [ all three days [ :
| I
l I
| I
| |
| I
| I

Name Title

Company or Hospital

Address

Electronics | February 1, 1971

Perfect your CCTV system
with

COSMICAR

lenses

TV-COSMICAR-EE 25mm F/1.4

The TV-COSMICAR-EE 25mm f/1.4 is a high-speed
EE lens specially designed for 1”7 vidicon cameras. It
maintains image luminance 100 Ix against subject
brightness between LV11~17 (280 ~ 18,000 cd/m?),
about 1,500~96,000 Ix. The automatic electric-
eye diaphragm closes down completely when subject
brightness exceeds approx. LV20 (144,000 cd/m?),
768,000 Ix. When the camera is switch off and not
in operation, the automatic diaphragm closes down,
completely shutting off the light for protection of the
vidicon camera. The “EE-OPEN" switch on the lens
controls the operation of the diaphragm. When itis
turned to “EE,” the diaphragm operates as fully auto-
matic electric-eye; when it is turned to “OPEN,” the
diaphragm stays fully open.

Be sure to get the finest image recording results
with quality Cosmicar lenses.

COSMICAR

COSMICAR
OPTICAL CO., LTD.

424, Higashi-Oizumi, Nerima-ku, Tokyo, Japan
Cable Address: ‘‘MOVIEKINO TOKYO”
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How Ca You Sort
Useful Information
from 100 Million

Bits Per Second?

Today the television camera is an extremely
versatile data acquisition tool. It can give you
around 100 million bits of information per
second —spatial dimensions, brightness, color,
time — with a wide range of
sensitivities. Not all of what
the camera sees is usable,
however.

How can you extract the

exact, useful data you

need from this source?
Colorado Video has the Model
321 Video Analyser specifically designed to
help you pinpoint the data you want and
eliminate the redundant or useless bits.

The 321 can be used on a ‘‘stand-alone’ basis
as a laboratory instrument for such
applications as image analysis and
camera-to-hard-copy interfacing. Or,

the 321 can provide input to your

computer fora
variety of analysis
functions. It can
also be controlled
by the computer. *
The 321 now is being

used for such diverse operations as automatic
instrument calibration via computer, cancer

cell analysis and measuring changes in the
diameter of human veins.

Find out what the Colorado Video Model 321
Video Analyser can do for you. Write or call

for information. Price: $2500. ®

COLORADO VIDEO,
INCORPORATED

P.O. Box 928, Boulder, Colorado 80302. Phone (303) 444-3972

OVER

1,000,000 SIZES

MILITARY CASES
COMBINATION « TRANSIT < INSTRUMENT

MIL-T-945A, T-4734, T-21200, STD-108, C-4150

Choose from over 1,000,000 variations in dimensions,
proportions, metals, finishes, and custom accessories.
Whatever your need, the MM (multi-measure) method
gives you high production savings even on custom runs
as low as 25 units. Send your print or requirements.
Manufacturers representatives in all major cities.

SEND FOR FREE CATALOG & DIMENSION SPECIFICATION SHEETS.

“MMELECTRONIC ENCLOSURES, Inc.
111 Bloomingdale Rd., Hicksville, N.Y. 11801 e 516-935-9400
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D 4 Circle 110 on reader service card

ON THE MOST WANTED LIST

ALIAS MINI & MAXI

Real names: TH-Jr. and TH-65. Smallest and largest
members of the “Tenney Gang" of reach-in,
temperature-humidity chambers. Easily identified by
the Tenney Vapor-Flo® humidity generation system and
the fully hermetic, all-welded Hermeticool®
refrigeration system.

Known to cover a temperature range of 0°F to 200°F
and a humidity range of 20% to 95% RH. Noted for
responsive performance. Praised for ease of operation
and high reliability.

Can be found serving in evaluation or manufacturing
of products sensitive to temperature and humidity
environments. For details on Mini, Maxi and all the
Gang in-between, call or write today:

Fenney

ENGINEERING, INC.
1090 Springfield Rd., Unlon, New Jersey 07083 « (201) 686-7870 | 9 {

e19a Western Division 15721 Texaco St., Paramount, Calif. 90723 ‘\,\ )
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