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COMPLETE SPECIFICATION
DRAWINGS ATTACHED

Improvements in or relating to Circuits Embodying Semiconductive Flectrical
_ Memory Elements

We, PHILIPS FELECTRICAL INDUSTRIES
Loarep, of Sgcncer House, South Place,
Finsbury, London, E.C2,, a British Com-
pany, do hereby declare the invention, for

5 which we pray that a patent may be granted
io us, a.ndP the method by which it is to be
performed, to be particularly described in
and by the following statement:—

This invention relates to circnits embody-

10 ing electrical bmemoryl ellements whic};u] are
acted upon regularly-recurring ses
(hereinafter caﬁ'ed “actuating pulses”) and
respond to these pulses by producing or
failing to produce pulses of current thron,

15 a rectifier according as free charge-carriers
are Or are not stored in a semiconductor
functioning as a memory component.

. Iuknowncircil.litsofthisfkindthtgeactuat-
pulses supply enmergy for change-

20 gger from one remembered condition to the
other, and the strength of the read-out pulses
is always smaller than that of the imput
numerical pulses, called “read-in” pulses, by
which the memory elements are brought in-

25 to a given condition. This fact often neces-
sitates additional amplifier elements or
transformers; for example if each read-out
pulse is to be used ag a read-in pulse for a
succeeding memory element, as in the case,

30 for example, of shift registers and counting
circuits of electronic computors,

The present invention for its object
to provide a circuit which is based on en-
tirely different principles and yields con-

35 siderable advantages over known circuits. It
comprises a circuit which embodies transis-
tors_and storage rectifiers arranged alter-
nately and functioning as memory elements
in virtne of their being able to store free-

40 charge-carriers, and which embodies also
means for applying a series of recurrent
first actuating impulses to the emitter/
collector path in each transistor and means
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for applying a series of recurrent second
gctuating pulses, isochronous with but not 4%
synchronous with the first-mentioned series,

to the said storage rectifiers, the arrange-
ment being such that free charpe-carriers
become stored or not stored in any storage
rectifier according as free charge-carriers 50
are or are not present in the base zone of
the preceding transistor at the instant when

a said first actuating pulse occurs; and that
free charge-carriers do or do not becoms
stored in the base zone of any transistor, by 55
way of an isolating rectifier which has the
same pass direction as the base, according

as free charge-cairiers are or are not present

in the preceding storage rectifier at the
instant when a said second actuating pulse 60
occurs; and that the isolating rectifier Eolds
the potential of the said base zome at a
floating value when free charge-carriers
have been stored therein,

The invention is based on recognition of &5
the fact that a considerable storage of free
charge-carriers in the base zone of a transis-
tor can be set up by means of comparatively
little energy and current. This storage of
freely movable electrons and holes, which 7¢
is brought about by the read-in pulses, per-
sists for a relatively considerable time which
may be approximately 50 microseconds or
even more and depends on the rate of re-
combination of the electrons and holes in 75
pairs. Xf an actuating pulse is applied to the
collector of a transistor when charge-car-
riers have been stored in this way in the
base zome the transistor becomes conduc-
tive, but this conductivity is achieved to 0
only a small extent at the expemse of the
charge-carriers stored in the base zone be-
cause the emitter injects fresh free charge-
catriers info the base 2ome during the con-
ductive condition. Consequently the read- gs
out current pulses are considerably stronger
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