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any frequency-modulated informa-
tion in the input signal is demodu-
lated in the difference signal.

Signetics’ idea was that the chip—
much cheaper than a discrete
equivalent could be—would even-
tually become a widely-used build-
ing block in fm demodulators, mul-
tapliers, . and" synthesizers,
particularly at lower frequencies.
With roughly the same idea in
mind, Plessey Co. has developed a
similar chip, but more complex and
in its initial form specifically de-
signed as a complete modulator and
demodulator for frequency shift key
modems. Plessey’s approach will be
explained by Barrie Gilbert, the de-
signer, at the Solid State Circuits
Conference this week.

For modems. British Post Office
modem specs demand high fre-
quency stability to reduce bias dis-
tortion, which means that chip tem-
perature stability has to be very
good. Gilbert calculates it must be
better than 30 parts per million per
°C. He claims he has achieved 20
parts per million per “C up to 100
kilohertz, from -15°C to +85°C. He
says this is an order of magnitude
improvement over comparable de-
vices made by Signetics and RCA.

He has also put circuitry onto the
chip for converting two binary in-
puts into four precise oscillator fre-
quencies and for converting the de-
modulated output of the PLL into a
binary signal. The frequencies are
pre-determined by off-chip resistors,
which generate four currents ap-
plied to inputs at ground potential,
making them easy to program.

Wide range. Gilbert claims a
500:1 frequency range with one ca-
pacitor and a linearity of 0.2%.
Ground potential input also means
that when the oscillator’s free-run-
ning frequency is the same as the in-
put signal frequency, the loop out-
put is O, which means that
subsequent signal processing is easy.
The mark/space ratio can also be
varied over a range from 0.001:1 to
1,000:1 by connecting the binary in-
put to the VFO output and using
appropriate timing resistors.

The phase comparator block is
conventional, except that it is pre-
ceded by an amplifier to cut the in-

put level necessary to load the phase
comparator to about | millivolt rms.
And it is followed by a linear multi-
plier with a connection to one pin so
that the loop gain and output cur-
rent can be externally controlled.
There is also a completely separate
op amp circuit on the chip with
CCITT-compatible output. In a
modem this would be used for post-
demodulation slicing.

Push-pull. The oscillator is a
push-pull emitter timed relaxation
type of a new design. Gilbert has
achieved good stability by taking
care to identify and eliminate drift
sources—for instance, emitter cur-
rent densities at the instant of re-
generation have been made as
nearly equal as possible. Sensitivity
to supply variations is claimed to be
down to 50 parts per million for 1%
voltage change, and the mark/space
ratio accurate to within 0.5%.

Another new Plessey IC, for TV re-
ceivers, being described at Phila-
delphia puts onto one chip the i-f
and detection stages for both video
and sound. Currently, a set maker
has to buy three chips for these
functions—i-f amplification; low-
level video detection, which may
also include automatic gain control
and a buffer for automatic fre-
quency control; and fm sound de-
tection. Plessey’s 85-mil-square chip
contains all these functions. The
company says it’s cheaper than buy-
ing three separate chips, gives a bet-
ter performance, and does not re-
strict the set designer’s flexibility.

On a chip. Getting it all on one
chip with a video gain of 96 dB—rms
input to peak-to-peak output—at 40
megahertz and a sound i-f gain of
60 dB without introducing instabil-
ity involved problems that chip de-
signer Graham Baskerville will de-
scribe. One solution has been to
include a large substrate contact
across the entire chip between the
sound and video sections, providing
a shunt path of about 10 ohms from
the substrate to earth. This reduces
the possibility of interference in the
video channel from harmonics of
the sound i-f. Another technique
has been to screen the video i-f am-
plifier input pads and resistors with
buried n+* diffusions connected to

the decoupled age pad, which re-
duces capacitive coupling to the
substrate by 30 dB. Baskerville
proves stability by putting his hand
on the back of the board holding the
demonstration i-f system: it doesn’t
cause any oscillations.

It’s a snag of synchronous detec-
tors that pulse interference can pro-
duce white noise on the screen. Bas-
kerville gets rid of this by including
a differential Schmitt-trigger noise
inverter in the video amplifier. It
returns all noise above a white
threshold to mid-grey level.

Japan

Color TV projector
replaces home movies

Take a 13-inch color picture tube,
increase its brightness by a factor of
more than three, project its picture
by a large lens onto a curved screen,
and you have Sony’s latest con-
sumer product. Sony’s prototype
uses a 40-inch-wide screen about 5
feet in front of the projector to give
the equivalent of a 50-in. picture.
Input to the system can be a mag-
netic-tape recorder or a TV tuner.

The Sony Video Color Projection
System is scheduled to go on sale
this fall, with the projection unit
selling for about $2,000 in the U.S.
The screen will cost another $250.
The picture tube is similar to those
used in regular Sony sets but in-
cludes a number of small changes
and improvements, including a
more transparent faceplate, higher
accelerating voltage, and new phos-
phors.

Lens. The projection lens was de-
signed by Sony and will be fabri-
cated by a contractor. The lens has
large glass elements about 5 inches

Project. Sony’s home color TV projection
system has specially designed screen.
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in diameter, because it must have
high light transmission. But its reso-
lution can be a controlled low value,
not high enough to show horizontal
scanning lines or vertical color stripe
pattern clearly. yet not seriously de-
grade the image. Furthermore, the
screen is curved to match the curva-
ture of the cylindrical faceplate of
the tube. Because of the low resolu-
tion requirement and the low mag-
nification, it is possible to design a
very inexpensive lens.

The curved screen has a metal-
ized plastic surface, with a fine sur-
face pattern that gives it much
higher directivity in the vertical di-
rection than in the horizontal direc-
tion. This directivity, which corre-
sponds to high antenna gain in a
radio system, greatly increases the
brightness of the projected image
over that which would be seen on a
conventional movie screen.

Bright. The projected picture has
a peak white highlight brightness of
about 3 foot lamberts, which is simi-
lar to that of an 8-millimeter home
movie. But it is much more attrac-
tive because of higher contrast.
Even though picture is more than
an order of magnitude darker than
the average TV picture, contrast is
superior—about 40 decibels for the
projected picture compared with
about 26 dB for directly viewed
color television.

Unijunction transistor leads
to low-power shift register

Development of a better unijunc-
tion transistor—with small valley
current—was the first step in the de-
velopment of a low-power semicon-
ductor shift register at the Musa-
shino Electrical Communication
Laboratory of the Nippon Tele-
graph and Telephone Public Corp.
The device consists of a large num-
ber of unijunction transistors on a
single chip.

Shift-register operation is possible
because the electron-hole plasma
that carries current between the
emitter and collector of an individ-
ual element spreads into the region
of adjacent elements, reducing the
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peak voltage of these elements.

The most attractive application of
the new device will probably be use
as a mass memory. Since operation
is digital, it can be designed to per-
form logic—which perhaps will be
most advantageous for control of
the memory rather than as straight
logic device. Logic capability, much
more powerful than that of bubble
memories, includes ability to per-
form simultaneous and feedback
logic, as well as sequential logic. An-
other potential application is as an
optical imaging device.

Power saving. The new shift regis-
ter operates on 5 volts. Individual
elements have a power consumption
of about 0.5 milliwatts in the on
state and about 0.2 mW in the off
state, for a mean power consump-
tion of about 1 mw per bit. This is
approximately the same value re-
quired by MOSs shift registers. The
manufacturing process, though, is
essentially the same as for charge
coupled devices, because only two
diffusions are required. Linear pitch
of about 20 microns per bit is also
similar to charge coupled devices.

Present transfer speed of experi-
mental devices is up to 10 me-
gahertz. There is no minimum
speed, as required in dynamic MOS
circuits. The stored signal is regen-
erated at each bit, which in charge
coupled device terminology corre-
sponds to 100% charge transfer.
Output voltage is 0.4 vV when oper-
ated from a 5-V supply with an on
state power consumption of 1.5 mw,
and is variable up to about 3 v for
higher power consumption.

Experimental. Devices fabricated
so far show a good yield, indicating
that final price will be lower than
for MOS devices. Fabrication of de-
vices with 1,000 bits on one chip is
expected before the end of the year.

Although a unijunction diode has
three terminals, it is operated as a
two-terminal element in this device.
The base—often called base 2 in
American references—merely pro-
vides a direct current bias. In its
simplest form, this device has a long
and narrow base diffusion, a linear
array of emitter diffusions equidis-
tant from the base diffusion, and an-
other linear array of collector diffu-

sions on the side of the emitter
opposite the base. By making the
collectors small and keeping the
spacing between them small, plasma
coupling is obtained between them.
Isolation to prevent coupling to
other arrays on the same chip can
be had by carrying the base diffu-
sion completely around the array.

Small collectors used in the indi-
vidual unijunction transistors make
for high negative resistance and low
valley currents, which together with
low voltage levels, keeps the power
consumption per bit down to MOS
levels. Current flow in these ele-
ments produces an electron-hole
plasma, in which there is no net sur-
plus or deficiency of either polarity
of carrier.

Clocks. Because this device oper-
ates in a two-terminal mode, a mul-
tiphase clock is needed to obtain
unidirectional signal transfer. A
three-phase clock is used with ex-
perimental symmetrical devices. As-
symmetrical devices, in which cou-
pling from a given device is
predominately to one of its two
neighbors, have also been made.
With these devices a two-phase
clock has been used. Still further
variations in geometry are used to
provide logic capabilities.

Optical imaging is cbtained very
simply. Photoresponse of the indi-
vidual unijunction transistors causes
a decrease in peak voltage when
they are illuminated. A pulse of
proper amplitude superposed on the
clock pulse will cause only illumi-
nated bit positions to turn on. Then
ordinary clock pulses can be used to
shift the stored information in the
usual manner.

The device will be explained in
more detail at the International
solid State Circuits Conference by
Toshimasa Suzuki and Yoshihiko
Mizushima of the Musashino lab.

The Netherlands

Bucket brigades speed
optical character reading

For human beings, the admonition
against trying to do two things at
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once is perhaps best heeded. But
when it comes to optical scanning,
reading one pattern in while reading
another one out has all sorts of ad-
vantages. One of the main ones: the
photodiodes keep integrating light
continuously, meaning theres a
higher signal output—all else being
equal—than can be had when read-
ing in and reading out sequentially.

The trick, of course, is to find a
way to read patterns in and out si-
multaneously without mixups. Re-
searchers at Philips Gloeilampen-
fabrieken’s laboratories in Eind-
hoven have found one. They have
integrated a row of 64 photodiodes
and a bucket-brigade memory into
a single metal oxide semiconductor
chip. The device holds high promise
as the basic building block for opti-
cal character readers.

Diodes and bucket pairs. For each
of the 64 diodes, there’s an associ-
ated pair of buckets and an MOS
transistor switch. Because of the
switches, the diodes are isolated
from one another and from the
bucket brigade line, except when a
switching pulse turns the transistors
on. With a clock pulse of 1
megahertz, the pulse lasts only 0.5
microseconds out of a readout cycle
lasting 32 microseconds, so the
diodes are integrating light prac-
tically full time.

When the transistors switch, the
charges built up on the diodes are
fed into the memory and then the
stored pattern is moved along
bucket-brigade style to the output,
where the signal is picked off by a
source follower. “The bucket bri-
gade acts as a buffer memory for
each pattern, and the output is a
time-multiplexed video signal,” says
Henk Heyns, the circuit engineer for
the development.

Prototypes. For the first versions
of the bucket brigade scanner, Phil-
ips used p-channel technology. That
limits the clock speed to 1 MHz, a
trifle slow for some optical character
reader applications. “We can get the
speed up to between 5 and 10 MHz
simply by switching to n-channel
MOS,” says Joop van Santen, head
of microcircuit work at the Eind-
hoven labs. That would put the
scanner well inside the speed range

needed for fast OCR. As for dynamic
range, the scanner already has what
it takes. The ratio of maximum out-
put signal to illumination noise is
30:1. In other words, a reader based
on the scanner could distinguish
among 30 shades of gray.

Matrix next. In these first experi-
mental versions, the scanner has a
row of 64 diodes with a pitch of 50
microns, flanked by the buckets.
Processing of the chip presents no
particular problems although extra
aluminization is needed over the
buckets to keep them in the dark.
The transistors in the buckets are
also photosensitive, like all semicon-
ductors.

Now that the concept has been
proven out with a row of diodes, the
next step is a matrix. Van Santen
expects a 50-by-50 array will be fea-
sible within a year or so at reason-
able chip yields. Philips now can get
400 buckets tucked into an area |
millimeter square with normal pro-
cessing.

West Germany

Piezoelectric plate feeds
hand-writing to computer

A new graphic computer input de-
vice that accepts hand-written data
is now being perfected at West Ger-
many’s Siemens AG. Developed at
the company’s Munich laboratories,
the device transmits data over regu-
lar telephone lines either to a com-
puter for storage or to a terminal
where the information is displayed
in real time. With that capability the
equipment can be used for signature
verification in banks or for trans-
mitting hand-drawn charts,
sketches, or graphs.

To be sure, electronic equipment
for picking up hand-written data
and reproducing it at a distant point
has been around for quite some
time. The new Siemens gear, how-
ever, differs in its extreme simplicity
and low cost. Yet, it does not sacri-
fice accuracy.

In any kind of graphic input de-
vice, the basic idea is to contin-
uously determine each instan-

taneous position coordinate of a
stylus or probe moving across some
sort of pad. The coordinate values
are then converted into pulses for
transmission to a display. The writ-
ing pad, the key component in such
equipment, is usually made up of
vertical and horizontal conductors.
The X and Y coordinate values are
fixed by pulses that are generated
when the stylus causes the conduc-
tors to make contact at their inter-
sections.

To the Siemens developers even
such straight-forward setups ap-
peared much too complex. Besides,
the accuracy of the reproduced data,
they contend, is limited by the con-
ductor spacing.

Piezoceramic. They overcame
these drawbacks with a simple
piezoceramic plate serving as a writ-
ing pad. The equipment uses the
well-known phenomenon that
piezoelectric materials generate a
voltage when pressure is applied to
their surface. But with this plate, it
is not the pressure of the probe itself
that’s used but the pressure of ul-
trasound waves within the material.
These voltages. indicative of par-
ticular coordinate values, are picked
up by the probe, processed, and sent
to the display.

Attached to two adjacent edges of
the piezoceramic plate are silver
strips, to which a 500-hertz square-
wave signal train is applied. The
pulses, 5 volts in amplitude and 0.5
microseconds wide, are fed to the al-
ternate edges and set up the ul-
trasound waves.

Timing. Absorbent material on
the opposite edges prevent reflec-
tions of the waves. Since the ceramic
material is homogeneous, the waves
go through it at a constant velocity
and travel parallel with the edges at
which they originate.

Since the signals alternate, the
sound waves first move from top to
bottom and then from left to right.
The waves compress the piezoelec-
tric material, producing a precisely-
timed voltage wave front that pro-
ceeds in the same direction. The
material compression is very small.
Yet it is sufficient to generate about
0.2 v. The voltages are capacitively
picked up by the probe.
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TWX 910-595-1550 Telex 67-8420
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Roll Out the Red Carpet
— For Toko's
New Low Cost -
High-Speed
Memory
System

Here's a real eye-opener for computer
designers—Toko's new 65K byte memo-
ry system, HS-400L. It's constructed with two
basic sub-assemblies-—woven-plated-wire memory stacks
and electronics packages. Designed for medium and large scale
computers, the HS-400L offers high reliability, easy maintenance and a
flexible arrangement of word lengths.

General Specifications: ® Memory Capacity: 32,768 words—18 bits (Internal Or-
ganization is 8K words—72 bits) ® Access Time: 220 ns Random Access ® Cycle
Time: Clear/Write 450 ns Read/Restore 450 ns @ Operating Mode: Destructive
Read-Out ® Temperature Range: 0° C to 50° C (Operating) ® Measurement:
16.5(H) x19.0(W) x10.0(D) @ Interface Level: TTL compatible ® Power Dissipa-
tion: 0.3 m W/bit max.

For further information, just call or write

oY H TOKO, INC.

Head Office: 1-17, 2-chome, Higashi-Yukigaya, Ohta-ku, Tokyo, Japan
a New York Toko New York Inc.

350 Fifth Avenue, New York, N.Y. 10001 U.S.A. Tel: 565-3767
Los Angeles:  Toko, Inc. Los Angeles Liaison Office
1830 West Olympic Blvd., Los Angeles, 90006 Cal. U.S.A. Tel: 380-0417
Toko, Inc. Europe Liaison Office
4 Disseldorf, Kolner Strafe 246, Dusseldorf, W. Germany Tel: 78-7064

Disseldorf
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What do you want

0 Positive ‘“‘stall-free” detents with: spring return,
isolated position or keylock option.

Q Circuit versatility 1-12 poles/deck, 2-24 posi-
tions/pole.

e Solder lug or PC mount terminals.
Q Molded-in terminals.

These are just a few of the thousand-plus standard
design options with Grayhill Rotary Switches.

For our latest Engineering Catalog write or phone:
Grayhill, Inc., 523 Hillgrove Ave.,
La Grange, lllinois 60525.

(312) 354-1040.
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"72 HEATHKIT CATALO

e Now with more than 350 kits
to save you money

e See the new Heathkit 372 digit
multimeter for just 229.95*

A kit form multimeter that meets lab
specs for about half the cost of com-
parable wired units . . . has 3% digits |
for 100 uV resolution on 200 mV /
range, 1V on 1000V . . . can be cali- |
brated to 0.2% accuracy VDC with —
calibrator provided, or lab calibrated to
0.1%. There's also a new 5” triggered sweep

scope at a price you can't afford to pass up =
...DC-10 MHz response, 50 ns sweep rate
with magnification, AC-DC coupling, 50 mV
sensitivity, all for only 229.95*. Not to
mention over 350 other fun-to-build, money
saving kits for every hobby and profes-
sional interest . .. from test instruments,
marine and ham radio gear, to stereo-hi-fi
and color TV. The Heathkit catalog is bigger
& better than ever this year. Order yours now.
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HEATH COMPANY, Dept, 53-2
Benton Harbor, Michigan 49022

1
1
1
: [J Please send FREE Heathkit Catalog.
1
]
1

Name
H Address
| City State Zip
1 Prices & specifications subject to change without notice.
1 *Mail order prices; F.0.B. factory. TE-256
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How much
freetime
do you have
available for
reading?

-

Add up the number of magazines that
come across your desk.

Multiply them by an average reading time
—minutes to scan, an hour or more to dig in. -

Most people can only spend six hours each
week on all sources of occupational information.

So how do you fill your professional needs y
and still keep your reading within reason?

Leaf through this issue again.

Notice how much of its editorial is ™
designed to keep you aware of trends, show
you how new technologies are being applied,

" A T 4 @
and give you information on new products.
If you want to keep yourself up to date and
cut down on your reading time, do the same "

thing with every issue of Electronics.

When you make Electronics your regular
habit, you’ll find you have only occasional "
need for other electronics magazines.

More information, in less reading time, is
one reason it pays you to have your own
subscription to Electronics.

Electronics. .

It’s all you need to read.
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