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SUBJECT: ()] IC SWI
To: Norman H. Taylor
From: Dudley A. Buck
Date: April 16, 1952
Avbstract: A multi-position ferroelectric switch is propvsad which can
accomplish many of the switching tasks in an i- “!on handl-
ing system; in particular, it can select amo»r i » and
columns of a ferroelectric memory. The log!s = . v of the
ferroelectric switch can be painted dir ¢ %1 coio tho Lwo ldes
| of a thin ferroelectric sheet.
|
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In the opposite position, output 2 is ON.

Figure 2B illustrates an eight-position ferroelectric switch.
Operation of the first stage, controlled by S,, is the same as the two-
position switch. Subsequent stages, however, have the lower ends of their
resistors connected so that the even resistors are connected to ground when
the odd resistors are connected to V_ and the even resistors are connected
to V. when the odd resistors are confiected to ground. There are eight possi-
ble Paths through the switch (Fig. 3) only one of which will have all of its
condensers ON. With S., Sz and S_ of the eight-position switch set as shown,
output zero is ON,. Ou%puts 1, 3 dnd 7 have one condenser OFF, outputs 2, 4
and 6 have two condensers OFF, and output 5 has all three condensers OFF. The
number of OFF condensers among the outputs follows a binomial distribution:
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Successful operation of the switch postulates that a single OFF
condenser leading to an output will cause that output to be OFF. To test
this, an eight-position switch was constructed (Fig. 4) using a thin (.025")
sheet of barium tinanate ceramic (Glenco body "X-18"). All of the non-linear
condensers are placed on the same sheet by firing electrodes on the two sides
as shown. The signal entere the sheet via a large fired electrode (back view).
Two electrodes match this input electrode on the opposite side (front view).
Among the two condensers thus formed, one will always be OFF and one will
always be ON. Each of these two electrodes is enlarged to match up with two
electrodes on the opposite side which are alongside the input electrode. One
of each pair of thie third set of electrodes will be OFF. Finally the signal
goes through the dielectric a third time coming out on one of the eight small
electrodes (front view). :
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The operation of the switch is illustrated graphically by Fig. 5.
With a constant-amplitude, sine-wave input of variable frequency, the RMS out-
put at terminal 7 was measured as a function of frequency for each of the eight
poesible combinations of Sl' S, and S_,. At 800 cps, the best operating fre-
quency for this particular des%gn, tha ratio of ON voltage to the highest OFF
voltage is greater than three to one. This operating frequency can be shifted
higher or lower by changing the size of the condensers and resistors. Both
steady-state and pulse tests on this dielectric indicate that the operating
frequency can be shifted up to several megacycles per second. If the resistors
are replaced by inductors, the output-versus-frequency characteristics can be
improved and losseés are lowered.

For puised operation of this swiich, a non-linear condenser 1is used
ries and shunt arme of the filter. Fig. 6A illustrates suc!
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to the rising edge of a pulse. The divider has either a large condenser in
its upper leg and a small condenser in its lower leg or vice-versa, depending
on whether the switch is ON or OFF.

The ferroelectric switch is proposed as a means for driving the
rows and columns of a ferroelectric memory and for switching within an
information-handling systems Its unique packaging makes it promising in
applications where size, weight and cost are important considerations.

Signed
Dudled A. Buck

WA, [
Approved

William .‘Papiadd

DAB/ jk
?3‘ Drawings attached:
) Fige 1 = A-51155

Pige 2 - A=5114%
Fig. 3 - A-51151
: Fige 4 - A-50906
Fig. 5 - A-51148
Fig. 6 - A-51152
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