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ABSTRACT OF THE DISCLOSURE 

8 Claims 

A magnetic core memory circuit for use i? an asso­
ciated type memory, in which an address or mput word 
is simultaneously compared in accordance with a pre­
selected comparison criterion, with each of the words 
stored in memory, to control the modification of data 
stored in any of the words which compares with said 
input word is disclosed. The circuit includes at least one 
magnetic core associated with each of the memory words 
and a sense amplifier, which provides a signal as a func­
tion of the comparison between the word with which it 
is associated and the input word. The state of magnetic 
remanence of the core is controlled so as to control the 
supply of current from a current supplying source to the 
memory word. As a result, only the content of memory 
words which compare or match the input word in ac­
cordance with the preselected comparison criterion may 
be provided with content modifying currents. 

This invention relates to computer circuitry and more 
particularly to a logic circuit utilizing magnetic cores. 

Advanced computer technology has led to the develop­
ment of computers with associative or content addressable 
memories. In such a computer, the entire content of the 
data such as a plurality of multibit words, stored therein, 
can be simultaneously compared with a particular input, 
or address word, in order to determine if and/or how 
many of the stored words match the address word. Gen­
erally, a sense amplifier is associated _with. each of the 
stored words. The function of the amphfier 1s to produce 
an output signal which indicates whether or not the stored 
word matches the address word. Quite often, it is desir­
able to modify the content of the stored words which 
match a given address word. Circuits have, therefore, been 
developed to control the words stored in a content ad­
dressable memory in such a manner that only the content 
of those words which match the address word can be 
changed, while the unmatched words rema.in un~ltered. 
These circuits, in addition to the sense amphfiers, mclude 
bistable circuits, such as flip-flops, current drivers and 
associated intercoupling wires and connections. The cir­
cuits greatly increase the complexity of presently known 
content addressable memory by the number of compo­
nents used and by the complex wirings which is required. 
Thus, it is desirable to have a circuit ·Which can perform 
the desired function of inhibiting unmatched words from 
being altered, but which is simpler and includes fewer 
parts than presently used arrangements. . . 

Accordingly, it is an object of the present mvent1on to 
provide a novel computer memory circuit for contr~lling 
the altering of the content of the data stored therem. 

2 
Still a further object is to provide a new circuit which 

is less complex and uses fewer components than prior art 
circuits performing similar functions., . . 

These and other objects are achieved by prov1dmg a 
circuit which incorporates a sense amplifier interconnected 5 
·With at least one magnetic core. The circuit is used to 
control the altering of the data stored in a word with 
which it is associated, depending on whether the word 
matches an address word with which it in compared. The 
cores are made of magnetic material which has two stable 10 
states of magnetic remanence, with the cores being switch­
able therebetween. The cores are threaded with a plu­
rality of windings, used to control the characteristics of 
the current which is provided to the word with which the 

15 circuit is associated in order to alter the contents thereof. 
In addition, the output signal of the sense amplifier which 
senses the comparison between the word and the address 
word is also supplied to the cores in such a manner that 
when the word does not match the address word, a signal 

20 inhibits the cores from supplying a current to the word, 
thereby preventing the altering of any of the contents 
thereof. The cores are inhibited by being switched to a 
particular state of magnetic remanence so that they can­
not supply any current to the word with which they are 

25 interconnected. 
The novel features that are considered characteristic 

of this invention are set forth with particularity in the 
appended claims. The invention itself both as to its organ­
ization and method of operation, as well as additional ob-

30 jects and advantages thereof, will best be understood from 
the following description when read in connection with 
the accompanying drawings, in which: 

FIGURE 1 is a combination block and schematic dia­
gram of one embodiment of the present invention utilizing 

35 a pair of cores; 
FIGURE 2 is an expanded matrix diagram of a plu­

rality of circuits shown in FIGURE 1; and 
FIGURE 3 is a combination block and schematic dia­

gram of another embodiment of the invention utilizing a 
40 single core. 

Reference is now made to FIGURE 1 which is a block 
diagram of one embodiment of the present invention 
shown comprising a pair of magnetic cores 11 and 12 and 
a sense amplifier 13 which is coupled to a word 15. The 

45 word 15 is assumed to be part of an associative mem­
ory, wherein each word can be simultaneously compared 
with an input word to determine the similarity there­
between. 

For explanatory purposes, the word 15 is assumed to 
50 comprise a nonmagnetic wire 15a, such as copper, on 

which a thin magnetic film 15b is plated. During the 
plating, a current flows in the wire 15a in order to create 
a circumferential easy axis of magnetization in the film 
15b. The word 15 is assumed to be interwoven by a 

55 plurality of binary digits or bit lines, three of which are 
designated by numerals 17, 18 and 19 and are shown 
corinected to a digit write interrogate driver 20. 

A plurality of bits of information may be stored or 
written along the plated wire 15a ·by the coincidence of 

60 currents in the wire 15a in any or all of the wires 17, 
18 and 19. A binary "one" is stored at the intersection 
of the film 15b and any one of the bit lines in the form 
of a first direction of circumferential flux, while a binary 
"zero" is stored as a second opposite direction of circum-Another object of the present invention is the provision 

of a simple circuit for sensing words in a computer mem­
ory which match an address word, and for controlling the 
altering of the contents thereof. . . 

A further object is to provide a new and useful circmt 
which performs functions simil~r to those ?erf~rmed .by 

70 presently known circuits, but which greatly simplifies pnor 

65 ferential flux. Assuming that the polarity of the current 
from driver 20 for writing a "zero" or a "one" is the 
same, as indicated by arrows 17a, 18a, and 19a, it is 
the polarity of the current in wire 15a that is controlled 
in order to store the proper data. 

During one cycle of the writing operation, when "ones" 
are to be stored, a current flows in wire 15a in the direc-art arrangements. 
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tion of arrow Wi. while during a subsequent cycle, when 
"zeros" are stored, the current flows in the direction of 
arrow W0• Thus, if the word to be stored is for example 
101, during the first cycle when the current in wire 15a 
is in the W1 direction, current is also supplied from the 5 
driver 20 ito lines 17 and 19. Then, during the subsequent 
cycle, the current in wire 15a is in the W 0 direction and 
current from driver 20 is only supplied to line 18. 

The data (101) stored in word 15 may be compared 
with data, of an address word temporarily entered in an 10 
address register 22, which is connected to driver 20. This 
is accomplished by providing lines 17, 18 and 19 with 
interrogate currents which have polarities related to the 
bits of the address word in register 22. The currents flow-
ing in lines 17, 18 and 19 induce a current signal in wire 15 
15a only if any one of the bits in the two words is not 
the same. However, if the two words are identical, i.e., 
all the bits are the same, a signal is not induced in the 
wire 15a. Thus, the absence or presence of a current sig-
nal induced in wire 15a indicates whether the two words 20 
match or not. Any current signal indicating a mismatch 
is assumed to actuate the sense amplifier 13 which has 

4 
already in its set state so that a current is not induced in 
wire 15a. Namely "ones" are not rewritten in a word which 
does not match the word in the address register. Similarly, 
when during the subsequent step, driver 36 is energized, 
the core 12 is already in its set state of magnetic rema­
nence so that again a current is not induced in wire 15a 
to rewrite the "zeros" in word 15. 

If however, the word in the address register 22 matches 
the word 15, the sense amplifier 13 is not energized. Thus 
after the search operation, the cores 11 and 12 remain in 
their clear state of magnetic remanence. Thereafter the 
driver 30 is energized to induce a current in winding 32 
which as a result, switches core 11 to its set state of mag­
netic remanence and induces a current in wire 15a in the 
direction of arrow Wi. in order to rewrite the appropriate 
"one" bits in word 15. After the "one" bits are written, 
driver 36 is energized to set core 12 to its set state of 
magnetic remanence and induce another current in wire 
15a in the direction of arrow W 1 in order to write the ap-
propriate "zeros" in word 15. Thus, only if word 15 
matches the word in register 22 can the content thereof 
be rewritten during a subsequent write operation. 

From the foregoing, it is thus seen that the sense ampli­
fier, together with the two cores (11 and 12), operate to 

its output line 25 threaded through cores 11 and 12 and 
shown connected to a source of positive potential desig­
nated +v. 

Each of the two cores is of magnetic material which 
has two stable states of magnetic remanence, hereafter 
referred to as the clear and set states, between which the 
core may be switched. As seen, the cores are also threaded 

25 control the rewriting of data in word 15, depending on 
whether or not the word 15 matches the word in the 
address register 22. If during the search operation the 
word 15 matches the word in the register 22, the two 

by a winding 26 which is connected to a clear driver 30 
28, capable of inducing a current in the winding 26 in 
the direction of arrow 26a. The line or winding 25 and 
the winding 26 are threaded .through each of the cores 
in opposite directions. Thus, assuming that the current 
from driver 28 drives the cores to their clear state, as 35 
indicated by arrows llc and 12c pointing in a clockwise 
direction, the current in winding 25 would drive the cores 
to their set state, as indicated by arrows lls and 12s. As 
seen from FIGURE l, core 11 is coupled to a write one 
driver 30 by a winding 32, threaded in the same direction 40 
as winding 25. A winding 34 is threaded through core 
12 in the same direction as winding 25 and it couples 
the core to a write zero driver 36. 

From FIGURE 1, it should thus be appreciated that 
a current from the driver 30 flowing in winding 32 in 
the direction of an arrow 32a will set core 11 ito its set 45 
state. Similarly, a current from driver 36 in winding 34 
in the direction of an arrow 34a will set core 12 to its 
set state. Thus core 11 may be set by currents in winding 
25 or winding 32, while core 12 may be set by a current 
in either winding 25 or winding 34. When either core is 50 

in its clear state and a current is induced in winding 32, 
the core 11 switches to its set state of magnetic rema­
nence and as a result induces a current in wire 15a in the 
direction indicated by W1• Similarly, when core 12 is in 
its clear state of magnetic remanence, a current in wind- 55 

ing 34 will switch core 12 to its set state of magnetic 
remahence, which induces a current in wire 15a in the 
direction of arrow W 0• Thus as long as cores 11 and 12 
are in their clear state of magnetic remanence, drivers 
30 and 36 may be used to induce currents in either the 60 

direction of arrow W1 or the direction of W0 respectively, 
in order to enable the rewriting of data in the word 15. 

In operation, prior to searching the memory which in­
cludes the word 15, the cores 11 and 12 associated with 
the word 15 are driven to their clear state of magnetic 65 

remanence by driver 28. Thereafter, the word 15 is inter­
rogated by digit currents induced by driver 20 in lines 17, 
18 and 19. If word 15 does not match the word in address 
register 22, namely a mismatch is present, sense amplifier 70 
13 is energized, so that a current flows in line 25 in the 
direction of arrow 25a. The current in line or winding 25 
is sufficient to set the cores 11 and 12 to their set state of 
magnetic remanence so that when driver 30 is later ener-

cores remain in their clear state of magnetic remanence 
so that during a subsequent rewrite operation, they are 
driven to their set states to induce currents in wire 15a 
so as to rewrite the data in word 15. However, if word 15, 
during the initial search operation, does not match the 
word in register 22, sense amplifier 13 is energized to 
produce a current in wire 25 which presets the cores 11 
and 12 to their set state of magnetic remanence, so that 
during the subsequent rewrite operations, the currents 
from drivers 30 and 36 do not effect or produce a current 
in wire 15a and thereby inhibit the rewriting of data in 
word 15. 

Reference is now made to FIGURE 2 which is a 
matrix diagram of four memory words designated 15p, 
15q, 15r, and 15s. The words are shown coupled to the 
driver 20 in a manner similar to that described in con-
junction with FIGURE 1. Each of the words is as­
sociated with the novel circuit of the present invention, 
comprising a sense amplifier and a pair of magnetic cores. 
The amplifier and the two cores are designated by the 
same subscript as the word with which they are associated. 
The clear driver 28 and the write one driver 30 and write 
zero driver 36 are shown intercoupled in a manner simi­
lar to that previously described. 

In operation, prior to comparing the words with the 
word in the address register which, for explanatory pur­
poses, is assumed to store a three bit word 011, the clear 
driver 28 drives all the magnetic cores to their clear 
state of magnetic remanence. Thereafter, the search or 
interrogate operation is conducted. Since only word 15r 
is assumed to match the word in the address register 
22, only amplifier 13r will not be energized, while ampli­
fiers 13p, 13q, and 13s will be energized. The energiza- · 
tion of the three amplifiers will result in driving cores 
llp, 12p, llq, 13q, lls, and 12s to their set state of 
magnetic remanence. Consequently, at the end of the 
search operation, only cores Ur and 12r are in their 
clear state of magnetic remanence. Thus when current is 
provided by write one driver 30, core 1ir is driven to its 
set state of magnetic remanence, thereby inducing a cur­
rent in wire 15a associated with word 15r to rewrite the 
content of the "ones" therein. Subsequently, driver 36 is 
energized to drive core 12r to its state of magnetic rema­
nence and induce another current of opposite polarity in 
wire 15a to rewrite the zeroes in word 15r. 

The number of magnetic cores used in the novel cir­
cuit of the present invention may be reduced to one as 
- 1- ------ _!_ T'.'T,..,TTTIT1 ~ """"' .... i...: .... i.. .... .,..c.0. .... .0. ........ .0. ~" marlp hPrP1n 
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FIGURE 3 is a combination block and schematic diagram 
of another embodiment of the invention similar to the 
arrangement shown in FIGURE 1, with like elements 
being designated by like numerals. As seen, a single core 
50 is shown threaded through by a plurality of windings 

5 from drivers 28, 30, and 36, as well as the wire 15a, 
from a multibit word 15x. However, whereas in the 
previous arrangement (FIGURE 1), each of the cores is 
wound by a single winding designated by numeral 25 from 
the sense amplifier 13, in the arrangement of FIGURE 3, 10 a pair of windings 25x and 25y interconnect a latchable or 
bistable sense amplifier 13 to reference potentials V0 
and V 1 respectively. The windings 25x and 25y are 
threaded through the core 50 in opposite polarities. 

Sense amplifier 13 may be of the latchable type, for 15 
example, a bistable sense amplifier which, in response to 
a current sign_al in wire 15a, switches from a first stable 
state to a second stable state. The potential at the output 
of the sense amplifier depends on its stable state of opera­
tion. For explanatory purposes only, as used herein, the 20 
terms "latchable sense amplifier," "unlatched" and 
"latched," should be assumed to be analogous to a bi­
stable sense amplifier, a first stable state of operation, 

6 
operation, sense amplifier is latched (driven to its second 
stable state) if word 15x does not match the word in 
register 22 so that a pulse in winding 25y drives core 50 
to the set state. If the words match one another, the 
amplifier remains unlatched. Thus, a pulse is not induced 
in winding 25y so that the core 50 remains in the clear 
state. 

Thereafter, the write one driver 30 drives the core 50 
to the set state to induce a W 1 current in winding 15a to 
rewrite the "ones" in word 15x. Then, the cores associ­
ated with all the words in the memory are driven to 
their clear state (by energizing driver 28) and the ampli­
fiers associated with matched words are latched (driven 
to their second stable state) to set the cores associated 
therewith. Thus, at this stage of the operation, all the 
cores associated with the matched words are in the set 
state and those associated with the mismatched words are 
in the clear state. The write zero driver 36 is then ener­
gized to switch the core 50 to its clear state so as to in­
duce the current in winding 15a in the W0 direction to 
store the "zeroes" in word 15x. The signals necessary 
to control the sequence of operation may be provided 
by the computer in which the novel circuit of the inven­
tion is included, as well as by a special control stage 60, and a second stable state of operation thereof, respec­

tively. 
The operation of the arrangement shown in FIGURE 

3 is similar to that hereinbefore described. Namely, core 

25 to which drivers 28, 30 and 36 and the sense amplifier 13 
are connected. 

50 is first driven to its clear state of magnetic remanence 
by driver 28. The dear state is indicated by arrow 50c. 
Thereafter, the word 15x is compared with the word in 30 
the address register 22. If the words match, a current sig-
nal is not induced in line 15a. Consequently, the sense 
amplifier remains unlatched i.e., in a first stable state. 
Thereafter, reference potential V1 is pulsed to provide a 
puls~ in winding 25y only if sense amplifier 13 is latched 35 
i.e.,' in its second stable state in order to drive core 50 
to 'its set state. Since it is assumed that word 15x matches 
the word in register 22, amplifier 13 is unlatched i.e., in 
its first stable state so that the pulsing of reference poten­
tial-,Y 1 does not produce a pulse in winding 25y. Thus, 40 
core 50 remains in its clear state. 

J:hereafter, a current in the direction indicated by 
arrow 32b is induced by driver 30 in winding 32 in order 
to set the core 50 to its set state of magnetic remanence. 
Consequently, a current is induced in wire 15a in the 45 
direction of arrow W1 in order to rewrite the "ones" in 
word 15x. 

After rewriting the "ones," the reference potential V1 
is disabled and potential V0 is pulsed so that a current is 
induced in winding 25x only if sense amplifier 13 is 50 
latched such; namely, the amplifier 13 is in its second 
stable state. Such current drives the cores associated with 
misfnatched words to their clear state of magnetic rema­
nence. However, in the present example, since amplifier 
13 is assumed unlatched (i.e. 15x matches word in regis- 55 
ter 12) the pulsing of V0 does not induce a pulse in 25x 
so tpat core 50 remains in its set state after the rewriting 
of the "ones." During the last step, driver 36 induces a 
cuqent in winding 34 in the direction of arrow 34b. This 
current drives core 50 to its clear state, thereby inducing 60 
a current in winding 15a in the direction of arrow W0, to 
rewrite the "zeroes" of word 15x. 

From the foregoing, it was thus seen that a single core 
can be used to control the rewriting of data in word 15x, 
depending on whether the word matches the word in reg- 65 
ister 22. The core is associated with the sense amplifier 
which is latched in the mismatch case and two reference 
potentials which are pulsed to inhibit the core from in­
ducing rewrite currents if the word to which the core is 
coupled does not match the word in the address register. 70 

In another embodiment of the present invention, an 
arrangement similar to that shown in FIGURE 3 is em­
ployed, but without the second reference potential Vo 
and winding 25x. The operation is similar to that previ­
ously described. At the end of the search or interrogate 75 

From the foregoing, it should be appreciated that irre-
spective of the number of cores associated with each 
word, according to the teachings of the present invention, 
the cores associated with the words which match the 
word in the address register 22 are controlled to be in an 
opposite state of magnetic remanence than the state of 
the cores associated with mismatched words. The latter 
cores are controlled to be in a state of magnetic rema­
nance which inhibits them from inducing currents in 
winding 15a as a result of the currents from drivers 30 
and 36. The invention herebefore has been described 
whereby circuits associated with words which match a 
given input word are controlled to alter the content of 
the words. It is appreciated however that other compari­
son criteria may be chosen to select the group of words, 
the data content of which may be written, while inhibit­
ing the rewriting of the data content of other words. 

Accordingly, there has been shown and described her~­
inbefore, a novel cif.cuit utilizing one or more magnetic 
cores for controlling the rewriting of data in any of a 
plurality of words which have been identified as match­
ing a given word. It is appreciated that those familiar with 
the art may make modifications in the arrangements as 
shown without departing from the true spirit of the in-
vention. 

What is claimed is: 
1. In a computer memory system having means for 

compar.ing a plurality of words stored therein with a par­
ticular word and for providing signals indicative of the 
stored words matching, in accordance with a selected 
comparison criterion, said particular word, said system 
further including means for rewriting the content of any 
of said plurality of words, an improved arrangement for 
controlling the rewriting of the content of said words com­
prising: · 

first means associated with each stored word for pro­
viding a signal indicative of the matching of said 
stored word with a particular word compared there­
with; 

second means for providing currents to modify the con­
tent of said stored words; and 

magnetic core means coupled to said first and second 
means to each of said stored words for providing said 
currents simultaneously only to stored words which 
match in accordance with said selected comparison 
criterion, said particular word compared therewith 
so as to modify the content of only matched words, 
said magnetic core means having two states of mag­
netic remanence and drivable therebetween. 
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2. A logic circuit for controlling the modifying of data 
words stored in a computer memory as a function of the 
comparison of each of said words with an input word com­
prising: 

current source means for providing currents to modify 15 
at least some of the data words stored in said com-
puter memory; 

sensing means for sensing the comparison of each of 
said words stored in said computer with said input 
word and for providing signals indicative of the com- 10 
parison therebetween; and 

magnetic core means having two states of magnetic 
remanence and drivable therebetween, and coupled 

8 
inhibiting winding means for coupling the sensing means 

coupled to a stored word to the magnetic core coupled 
to said word for driving said 'core to a second. set 
state of magnetic remanence as a function of said 
mismatch signal; . 

means for coupling said first driving means to said mag­
netic core to drive it to said second set state of mag­
netic remanence to provide said word· with a first cur­
rent signal to modify the first bits stored therein; 

means for driving the magnetic core coupled to sens­
ing means other than sensing means which provide 
said mismatch signals to said second set state of mag­
netic remanence; and 

means for coupling said second driving means to said 
magnetic core being .in said second set state for driv­
ing it to said first clear state of magnetic remanence 
to provide said word with a second current signal to 
modify the second bits stored therein. 

6. In a computer memory system including means for 

to said current source means, to said sensing means 
and to said words in said memory for responding to 15 
the signals from said sense means which control the 
states of magnetic remanence of said magnetic core 
means to control the simultaneous supply of currents 
from said current source only to stored words which 
compare with said input word. 20 storing a plurality of multibit words, each bit comprisip.g 

a binary "one" or a binary "zero," means for comparing 
each of the words stored with an input word, first drivip.g 
means for modifying the binary "ones" of said stored 
words and second driving means for modifying the binary 

3. A circuit as recited in claim 2 wherein said magnetic 
core means include a pair of cores interconnected with 
each stored word, wherein the pair of cores of each stored 
word are driven to a set state of magnetic remanence as 
a function of said currents from said current source means 
or a signal from said sensing means indicative of a mis­
match between said input word and the word with which 
said pair of cores are interconnected. 

25 "zeroes" of said stored words the improvement compris­
ing: 

4. In a computer memory system including means for 
storing a plurality of mYltibit words, means for compar- 3o 
ing each of the stored words with an input word, first driv-
ing means for modifying first bits of said stored words 
and second driving means for modifying second bits of 
said stored words, the improvement comprising: 

a plurality of magnetic cores each having two states of 35 
magnetic remanence and drivable therebetween and 
coupled to another of said stored words; 

means for driving the magnetic core coupled to one of 
said stored words to a first clear state of magnetic 40 
remanence; 

a plurality of sensing means each coupled .to one of 
said stored words for providing a comparison signal 
as a function of said stored word and said input word 
in accordance with a predetermined comparison 
criterion; 45 

means for coupling said sensing me'ans to said magnetic 
core for driving said core to a second set state of 
magnetic remanence as a function of said comparison 
signal; 

means for coupling said first driving means to said mag- 50 
netic core to drive it to said second set state of mag­
netic remanence to provide said word with a first 
current signal to modify the first bits stored therein; 
and 

means for coupling said second driving means to said 55 
magnetic core being in said second set state for driv-
ing it to said first clear state of magnetic remanence 
to provide said word with a second current signal to 
modify the second bits stored therein. 

a plurality of magnetic cores, each having two states 
of magnetic remanence and drivable therebetween, 
each core being coupled to another of said stored 
words; 

a plurality of bistable sensing means each coupled to 
one of said stored words for being driven from a first 
stable state to a second stable state thereof by a sig­
nal from said word as a function of the comparison 
between said word and said input word in accordance 
with a predetermined comparison criterion; 

first drive means for driving said plurality of magnetic 
cores to a first clear state of magnetic remanence; 

means for coupling each of said bistable sensing means 
to another of said magnetic cores; 

means for driving the magnetic cores coupled to said 
sensing means driven to said second stable state there­
of by said signal, to a second set state of magnetic 
remanence; 

means for coupling said first driving means to said mag­
netic cores for driving the rest of said magnetic cores 
to said second set state of magnetic remanence to 
modify the "ones" stored in the words coupled there­
to; 

means for driving the magnetic cores coupled to said 
sensing means driven to their second stable states by 
said signal to said first clear state of magnetic rema­
nence; and 

means for coupling said second driving means to said 
magnetic cores for driving the rest of said magnetic 
cores to said clear state of magnetic remanence to 
modify the "zeroes" stored in the words coupled 
thereto. 

7. In ,combination with an associative memory system 
5. In a computer memory system including means for 

storing a plurality of multibit words, means for comparing 
each of the stored words with an input word, first driving 
means for modifying first bits of said stored words and 
second driving means for modifying second bits of said 
stored words, the improvement comprising: 

60 wherein is included means for storing a plurality of multi­
bit words, an input word and means for simultaneously 
comparing said input word with each of said stored words 
in accordance with a predetermined criterion and for pro­
viding a mismatch signal from each stored word which 

a plurality of magnetic cores each having two states of 
magnetic remanence and drivable therebetween and 
coupled to another of said stored words; 

65 does not compare with said input word a circuit compris­
ing: 

means for driving the magnetic core coupled to one of 
said stored words to a first clear state of magnetic 70 
remanence; 

a plurality of sensing means each coupled to one of said 
stored words for providing a mismatch signal only 
when said stored word does not match said input 

a plurality of magnetic cores each coupled to another 
of said stored words, each having two states of mag­
netic remanence and drivable therebetween; 

a plurality of sensing means each being drivable be­
tween first and second stable states thereof; 

means for coupling said sensing means to said plurality 
of stored words to drive the sensing means coupled 
to words which do not match said input word to their 
.. _ ........ _,.:J ... 4- .... t ... 1 .... ... + .... +.,,.. 



3,453,445 
9 

clear means for driving the magnetic cores to a first 
state of magnetic remanence; 

switching means for coupling said plurality of mag­
netic cores to said plurality sensing means for driv­
ing the magnetic cores coupled to sensing means in 

5 said second stable state to a second state of magnetic 
remanence; 

means for driving the cores coupled to sensing means 
in said first stable state to said second state of mag-
netic remanence; 10 

control means for activating said clear means to drive 
said plurality of said magnetic cores to said first state 
of magnetic remanence and for driving the sensing 
means coupled to matched stored words to their sec­
ond stable states, said control means further control- 15 
ling said switching means for driving the magnetic 
cores coupled to sensing means in their second stable 
state to their second state of magnetic remanence; 
and 

means for driving the cores coupled to sensing means 20 
which are in their second stable state to their first 
state of magnetic remanence. 

8. In combination with an associative memory sys­
tem wherein is included means for storing a plurality of 
multibit words, an input word and means for simul- 25 
taneously comparing said input word with each of ~aid 
stored words in accordance with a predetermined criterion 
and for providing a mismatch signal from each stored word 
which does not compare with said input word a circuit 
comprising: 30 

a plurality of magnetic cores each coupled to another 
of said stored words, each having two states of mag­
netic remanence and drivable therebetween; 

a plurality of sensing means each being drivable be­
tween first and second stable states; 

35 

10 
means for coupling said sensing means to said plurality 

of stored words to drive the sensing means coupled 
to words which do not match said input word to 
their second stable' state; 

means for coupling said plurality of magnetic cores 
to said plurality of sensing means; 

means for driving the magnetic cores coupled to sens­
ing means in said second stable state which are cou­
pled to words which do not match said input word 
to a first state of magnetic remanence and for main­
taining the rest of the cores in a second state of 
magnetic remanence; 

means for switching said rest of the' cores to said first 
state of magnetic remanence to induce a first set of 
signals in the words coupled thereto; 

means for driving the magnetic cores coupled to said 
sensing means in said second stable state to said 
second state of magnetic remanence; and 

means for switching the magnetic cores coupled to 
sensing means in said first stable' state to said second 
state of magnetic remanence to induce a second set 
of signals in the words coupled thereto. 

2,922,145 
3,075,183 
3,089,035 
3,222,645 
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