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knots or more below the value
that’s set on the control panel. Such
speed drops can occur as a result
of head-on winds that last for
longer periods than do short gusts.
Normally, such conditions are
counteracted by appropriate throt-
tle movements by the pilot. The
new controller, however, reacts by
automatically going into the accel-
eration control mode.

In that mode, a boost voltage
stored in the computer is fed—to-
gether with the input from the filter
—to the computer’s amplifier. Its
output then drives the servo motor
to advance the throttle levers until
the aircraft’s increasing accelera-
tion gives the accelerometer an out-
put that cancels the boost voltage.
Then, the system switches from the
acceleration control mode back into
the speed control mode.

The computer is made up of
plug-in circuit boards with solid
state components. Some of the
components are hybrid integrated
circuits. The computer has a self-
check feature that localizes com-
ponent failures.

Playing the field

Circuit designers may soon have a
new kind of device to work with—a
semiconductor whose depletion
layer is magnetically induced and
is controlled by the field-effect.

Changes in the field-effect field
change the current-voltage charac-
teristic curves of the device so that
it’s suitable for use as a rectifier, a
control amplifier, or oscillator.

In particular, the new component
could supplement, or even replace,
field plates, “Sony diodes,” [Elec-
tronics, May 15, 1967, p. 233 and
Apr. 15, 1968, p. 246] and like com-
ponents that are sensitive to mag-
netic-fields.

With the new device, better con-
trol of the magnetic barrier effect
can be achieved. For one thing,
control occurs without power dissi-
pation. For another, any light or
other radiation that might hit the
semiconductor surfaces doesn’t af-
fect the control.

Ekkehard Preuss, a scientist at
Siemens AG’s research laboratories
at Erlangen, will report on the new
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component at the Semiconductor
Device Research meeting, spon-
sored by the German section of
the IEEE, to be held at Munich next
week.

Mylar. The basic material used
in the device is an indium-antimo-
nide chip about 50 microns thick.
Either one or both surfaces of the
chip are covered with a 4-micron
mylar film which acts as the dielec-
tric.

The process involves three fields:
a magnetic field, required for set-
ting up the depletion layer; an elec-
tric field, required for getting cur-
rent to flow in the first place; and,
finally, the field-effect field which,
when controlled, influences the 1-v
curves.

A magnetic field of about 10 kilo-
gauss produces the depletion layer.
That field, which is oriented so that
its lines are transverse to the di-
rection of current flow through the
device, acts to reduce the charge
carriers—an effect caused by the re-
combination of holes and electrons
on surfaces that are parallel to the
magnetic field.

With an electric field of about 10
volts/cm applied across the chip,
the depletion layer alters the I-v
curve. The amount of deformation,
or nonlinearity, is a function of the
magnetic field strength,

Varying. The depletion layer, and
thus the current-voltage character-
istic, is further influenced by vary-
ing the device’s recombination ve-
locity at its surfaces. This, in turn,
is accomplished by controlling the
the field-effect which is set up by
applying a voltage across the di-
electric.

Changing the field-effect field in
steps generates a family of current-
voltage characteristic curves that
deviate from a straight line accord-
ing to the polarity and strength of
the field. For example, a field of
—9 X 10° volts/cm sets up a nearly
straight I-V characteristic curve,
similar to that across a resistor. As
the negative field strength is re-
duced, the curve gradually deforms
into a back-characteristic curve,
one that is typical for a p-n junc-
tion. The deformation becomes
more pronounced as the field’s po-
larity is made positive and as its
strength is increased.

Great Britain

On the ball

To the human eye the surface of
a newly produced ball bearing may
appear perfectly round and free of
irregularities. But a microscope will
show that production may have left
surface marks and scratches that
could damage both the bearing and
the machine in which it is assem-
bled.

As ball-bearing production tech-
niques improve, it'’s becoming nec-
essary to spot those irregularities
with testing equipment more sensi-
tive than the microscope. So the
Hoffmann Manufacturing Co. of
Chelmsford has built an electronic
tester, about the size of an office
desk, that measures irregularities
on bearing balls ranging in diam-
eter from ¥ to 1 inch.

Big picture. The traditional mi-
croscope tester detects irregularities
only by section, and its sensitivity
is limited. Hoffman’s “Assessor”
scans the ball’'s complete surface
and electronically records a report
of total irregularity. Ultimately,
this helps produce better balls and
much quieter machines, says Hoff-
mann.

The ball is held in a 90° vee gage
by three sapphire inserts. The sty-
lus of a very sensitive displacement
pickup contacts the ball. The ball
is then rotated 2.7 times per second
by a vacuum drive attached to a
rod which is coupled to an electric
motor and variable-speed gear
drive. As the ball rotates, an elec-
tric signal, varying in amplitude
and frequency, is produced by the
pickup to measure the running
qualities of the ball.

The signal from the pickup—a
differential transformer—is 1 volt
for 1 microinch of stylus movement.
This signal is amplified, passed
through four bandpass filters, and
divided into four contiguous fre-
quency bands spanning 1.5 octaves
apiece. Each band can be related
to the various stages of production.

Banding together. The actual
coverage of each band is:

= Two to six irregularities per
revolution (IPR) on 5.4 hertz to 16
hz, measuring initial shaping stage
of production.
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= Six to 18 IPR on 16 hz to 48.5
hz, measuring grinding stage.

= Eighteen to 54 IPR on 48.5 hz
to 146 hz, measuring large
scratches acquired during handling
stage.

= Fifty-four to 162 IPR on 146 hz
to 437 hz, measuring fine scratches.

Outputs from the frequency fil-
ters are displayed on four meters,
which indicate the average diam-
eter change in microinches of the
ball in each of the frequency bands.

A typical set of readings from a
good quality 3s-inch ball would be:
1 pinch in the 2-to-6 IPR band; 0.3
pinch in the 6-to-18 IPR band; 0.25
pinch in the 54-to-162 IPR band.

Results of the tests are also dis-
played on cathode-ray tubes. The
irregularities, shown as concentric
circles, are magnified a maximum
of 250,000 times.

Japan

Beating the beat

The scene on the screen should
start to get better for ground-floor
television viewers in Japan by early
April. Then, at least 10 Japanese
companies will be selling low-cost
branching units to tie sets into com-
mon antenna systems.

The branching unit is built
around a pair of ferrite circulators,
which make it hard for a set’s local
oscillator to feed spurious radiation
back into the antenna line. At the
26.75-megahertz intermediate fre-
quency used in Japan, the local os-
cillator output gets within the fre-
quency band of channels 8 to 12
when the set is tuned to channels
4to 8.

Some European televiewers have
a similar interference problem. In
the U.S., however, where the i-f is
40 Mhz, there’s no problem in the
vhf band, but there could be one in
uhf and in community-antenna tel-
evision systems.

So far, directional couplers have
been used to prevent spurious ra-
diation, but they’ve performed in-
adequately especially for color sets,
where beat lines are particularly
annoying. Much of the trouble with
couplers comes from the high
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Broadband. A single series-resonant
circuit (the inductance capacitance
combination connected to ground)
gives the circulator a broad band of
high reverse attenuation and at the
same time makes possible a circuit
layout that lets low vhf signals
(shown dotted) go through.

standing-wave ratio of ordinary
common-antenna systems. The swr
cuts the normal 25-decibel reverse
attenuation of the coupler to 10 db
or even 6 db. For really good pro-
tection against interference, a cou-
pling system should have about 50
db reverse attenuation.

Looking forward. And in the for-
ward direction—from the antenna
into the set—the coupler has a
drawback. There’s attenuation each
time the common antenna line is
tapped; in a five-story dwelling, for
example, the tv set of a family on
the ground floor can get a signal
that’s 10 db down compared to the
signal picked up by the top-floor
tenants.

With the circulator, the coupling
loss is just about constant all along
the line. Better still, the reverse at-
tenuation is higher than 50 db for
the upper vhf channels, where
there’s an interference problem.

Nihon Hoso Kyokai (NHK), the
Japan Broadcasting Corp., devel-
oped the circulator. It's made up of
a mesh of conductors sandwiched
between a pair of ferrite cores that
are sheathed with a pair of copper
plates. To broadband the circula-
tor, a series LC circuit is connected
between one of the copper plates
and ground. Without the broad-
band element, there would be a
high forward attenuation for the
lower half of the uhf band and for
the f-m radio band. And, of course,
there’s a magnet to set up the mag-
netic field that is necessary for a
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Traffic circle. Low cost branching unit
for common tv antenna systems is built
around a pair of small circulators like
this one. Conductor mesh is printed on
substrate with plated-through holes to
handle crossovers.

ferrite circulator.

In print. In its early circulators,
NHK actually interwove the connec-
tors to obtain the mesh. The units
that are going into the production
have printed connections with
plated-through holes in the sub-
strate to get the equivalent of a
mesh at low cost. The ferrite cores
used in the circulators are 10 milli-
meters in diameter; an assembled
circulator measures about 12 by 13
by 15 mm.

A complete branching unit is
formed by mating a pair of circula-
tors to a balun and a coupling
transformer. The balun, which
matches the unbalanced 75-ohm
circulator to the balanced 300-ohm
tv input, is made up of ferrite slabs
and a copper plate rather than the
conventional ferrite core with
windings on it. The coupling trans-
former too, was specially designed.
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It is simply a ferrite core with three
turns of a five-wire bundle on it.

The whole unit, NHK says, can be
produced to sell for about $3.50
initially and much less than that
later on when the companies mak-
ing it reach mass production.

Countdown

After as many false starts and hesi-
tations as a nervous rookie might
make trying to get under a high pop
fly on a windy day, the Hayakawa
Electric Co. has settled on a design
for its LSI miniature calculator.

Hayakawa will have a prototype
to show at the annual convention
and exhibition of the Institute of
Electrical and Electronics Engi-
neers in New York next week. Sales
are tentatively scheduled to start
in August.

The calculator is 9.8 by 5.3 by 2.7
inches; it weighs just a little more
than 3 pounds. It can add, subtract,
multiply, divide, and then display
up to eight digits. But there’s a
decimal-point callback that stores
the point position out to 16 digits
during calculations. That way, the
point ends up in the right place
when the answer is rounded off to
eight significant figures.

For its display tubes, Hayakawa
made its already small Digitron
even smaller—0.35-inch in diameter.
For its LSI logic packages, the
Japanese company will turn to Au-
tonetics first for the circuit pack-
ages themselves and later for the
know-how to build them [Electron-
ics, Feb. 17, p. 215].

Quartet. Although its experimen-
tal version of the small LSI calcu-
lator had 11 metal-oxide-semicon-
ductor packages, Autonetics and
Hayakawa have managed to pack
all the logic in four MOS packages,
which average 780 elements each.
Along with the LSI packages there
are two MOS integrated circuits—
a clock generator and a display
driver.

Design of the LSI packages was
eased by Hayakawa’s decision to
adopt four-phase logic. This tech-
nique speeds up MOS switching
and cuts the drain on the power
supply down to the point where
the resistance of the MOS transis-
tors in the LSI isn’t a determining
factor [Electronics, Feb. 17, p. 107].
So the transistors can be small.

Just as important, they can all be
the same size, which makes com-
puter-aided-circuit design much
easier. The four-phase logic design
developed by Hayakawa was the

e

springboard that enabled Auto-
netics to work out circuits with a
packing density of 85 to 90 ele-
ments per square millimeter. Haya-
kawa’s experimental calculators
had 1C’s with something like 15
elements per square mm.

Division. The logic tasks are split
up among the four packages. The
first, called the NRD 2256, handles
the display and numerical read-in
functions. Decimal-point control is
taken care of by the second cir-
cuit, the DC 2266. The third, AU
2276, handles digital addition and
register input control. The fourth,
the AC 2266, rides herd on the arith-
metic and provides the registers.

The logic half of the computer—
the four LSI packages and the two
MOS IC’s—has a circuit board to it-
self; so does the display half of the
machine with its eight tiny indi-
cator tubes and their drive circuits.
The display tubes draw some
power—15 milliamps at 55 volts for
the anodes and 60 ma at 8 volts for
the filaments—and they are con-
trolled by three hybrid circuit mod-
ules, each with six two-transistor
circuits. The tubes are operated in
the time-division mode that Haya-
kawa pioneered for small electronic
calculators. [Electronics, March 20,
1967, p. 241].

Building blocks. Hayakawa's LS| calculator carries all its logic circuits and display circuits on two small printed
circuit boards. Larger board takes care of the four MOS LS| packages plus an IC clock and an IC display driver.
Smaller board has the display tubes and their hybrid drive packages. Undersides of boards have only wiring on them.
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This high quality device selling for $6.10 has these standard specifications:

Zener Voltage (V;): 9.4 Volts £2%

Maximum Dynamic Impedance (Z;): 15 Ohms
Maximum Voltage Change Over Temperature Range
(AVz over —55°C to +185°C): 115 mV

Average Temperature Coefficient: .005% /°C

It will be sent to you free attached to card on which all critical parameters of your
device have been recorded for you.

Operation Action Form
In what project will this device be used?

If this is a production project what quantity of Zener Reference
Elements do you anticipate using?

|
|
|
|
|
|
|
Name: Position: :
|
Company: M/S: |
|
Street: :
|
City: State: Zip: :
|
Phone: Ext |

3540 W. OSBORN RD. / PHOENIX, ARIZONA 85019

PHONE 602-272-7671 /| TWX 910-951-1381
Visit us at IEEE: Booths 4J 16-18

COMPONENTS, INC.

SEMCOR DIVISION

Circle 207 on reader service card 207
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[J~ CALIBRATED
DC POWER SOURCES

./ e MODEL 2020 ¥
) PRECISION DC SOURCE oW |
y ) 0-20VDC, 0-24 4
C
24
CURRENT % RS Shes ;

i —
- : Model 2005
0-20 Volts, 0-0.5 Amperes
#$325.00
Model 2020

0-20 Volts, 0-2 Amperes
*$475.00

WRITE FOR DETAILED SPECIFICATIONS

[[Ed]powr-:n DESIGNS, INC.

3381 JUNIPERO SERRA « PALD ALTO, CALIFORNIA 1700 SHAMES DRIVE « WESTBURY. N.Y
415-321-6111 TWX: 810-373-1251 516 EDgewood 3-6200 TWX: S10-222-6561

FOB WESTBURY, N.Y
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LEAD-BONDING CAPILLARY TUBES OF TUNGSTEN CAR-
BIDE, with bore sizes as small as .0008", are made possible
by Tempress’' unique ability to machine and polish ultra-
hard materials in microdimensions. This has brought a new
efficiency to semiconductor manufacturing. Bonding tips
are held in shank by a magnetic system, permitting
instant replacement, even while heated. Heated shank
maintains constant tube temperature from 0° to
350°C. This unique system for thermal compression

Wl N
- N

|
9

At .0008" dia., Craftsmanship is paramount

bonding of leads to semiconductors has brought important

savings in time, tools, and materials to the nation’s leading

semiconductor manufacturers. Equally fine craftsmanship

is applied to the Tempress line of diamond scribers, lead-

bonding wedges, diamond lapping points, and other minia-
ture semiconductor manufacturing tools.

TEMPRESS

Tempress Research Co., 980 University Ave., Los Gatos, CA 95030

Circle 901 on reader service card




All New
Cermolox Designs

for VHF-TV and FM
Broadcasts

Working in VHF-TV? Try RCA-8792, low cost, many of these RCA broadcast
RCA-8806 and RCA-8807...new broad- tubeslend themselves well not only to
cast tubes from RCA that meet the VHF-TV and FM, but to SSB, CW, and
high linearity and high gain require- UHF Linear service as well. Investigate
ments of up-to-date, reliable VHF-TV. these RCA tubes for your needs. See

If FM service suits you, choose RCA- your local RCA Representative or your

8792, 8793 and 8794. All are Cermolox® RCA Distributor for details, including
tubes, developed from proved, in-use prices and delivery.

designs. They feature new lows in feed- For technical data on specific types,
through capacitance and screen and write: RCA Electronic Components,
cathode inductance plus superb IM Commercial Engineering, Section Q 19C,
values. Available at surprisingly Harrison, N.J. 07029.

RCA-8807 (top), 20 kW Peak Sync.
RCA-8806 (center), 12.5 kW Peak Sync.
RCA-8792 (lower), 1 kW FM 1.5 kW Peak Sync.
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