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(57) ABSTRACT 

A decision circuit comprises an exclusive-OR circuit con 
necting in parallel a circuit having a ?rst, and second 
transistors in series-connection, and a circuit having a third, 
and fourth transistors in series-connection; and a pre-charg 
ing circuit connecting in series ?fth and sixth transistors 
With different polarity from that of said ?rst to fourth 
transistors. By reducing the number of the circuit elements 
and the circuit area, it may be possible to speed up the 
operation. 
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CAM CELL CIRCUIT HAVING DECISION 
CIRCUIT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a CAM (Content 
Addressable Memory) Cell Circuit Which detects Whether 
comparison data match pre-stored data or not. 

[0003] 2. Description of the Related Art The most similar 
one to the present invention in conventional CAM Cell 
Circuit technologies is described by Motorola/IBM as Tech 
nical Paper 10.3 of 1955 IEEE International Solid-State 
Circuits Conference, and has a circuit structure shoWn in 
FIG. 1. 

[0004] The conventional CAM Cell Circuit comprises a 
latch circuit 1 having siX transistors, inverters 2, 6 having 
tWo transistors, transfer gates 3, 4 having one or tWo 
transistors, and a pull-doWn transistor 5. Those circuits are 
connected to a read/Write Word line R/W WL, a bit line BL, 
a bit line BL‘, and comparison data lines CompD, CompD‘. 

[0005] When the read/Write Word line R/W WL becomes 
active, and then, “0”, and “1”, for example. are input to the 
latch circuit 1 from the bit line BL, and the bit line BL‘, 
respectively, the latch circuit 1 preserves “0”, the control 
terminal side of the transfer gate 3 becomes “0”, and that 
side of the transfer gate 4“1”. 

[0006] Thereafter,When “0”, and “1” are in put to the latch 
circuit 1 from the comparison data lines CompD, CompD‘, 
respectively. “1” of the comparison data line CompD‘ is 
inverted to “0” by the inverter 6. At this time, as “1” is 
applied to the control terminal side of the transfer gate 4, and 
the gate 4 becomes conductive, “0” is applied to the gate of 
the pull-doWn transistor 5. 

[0007] Therefore, the pull-doWn transistor 5 becomes off, 
and a match line Match “1” to detect that the same data as 
comparison data has been stored on the latch circuit 1. 

[0008] In conventional CAM Cell Circuits such as the 
above circuit, the latch circuit I comprises siX transistors, the 
inverter 2 tWo transistors, and the transfer gates 3, 4 one or 
tWo transistors. And one pull-doWn transistor is further 
installed. That is, the conventional CAM Cell Circuits 
comprise 13 or 15 transistors in total. 

[0009] Therefore, there have been a problem that the 
conventional CAM Cell Circuits are large in the circuit area 
due to large number of circuit elements, and the large circuit 
area sloWs doWn the operation of the circuit to prevent it 
from keeping-up With speeding up of processors in recent 
years. 

SUMMARY OF THE INVENTION 

[0010] The present invention is made to solve the above 
mentioned draWbacks of conventional CAM Cell Circuits. 
The object of the present Invention is to offer a CAM Cell 
Circuit capable of speeding up of the operation by reducing 
the number of circuit elements and the circuit area. 

[0011] In order to achieve the above-mentioned object, a 
?rst characteristic of the present invention is as folloWs: 
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[0012] A CAM Cell Circuit has a memory cell circuit to 
store data, a decision circuit to decide Whether comparison 
data match stored data on said memory cell circuit or not, 
and an output circuit to output a decision result made by said 
decision circuit to a match line, said decision circuit com 
prising an exclusive-OR circuit connecting in parallel a 
circuit having ?rst and second transistors in series-connec 
tion. and a circuit having third and fourth transistors in 
series-connection: and a pre-charging circuit having a circuit 
connecting in series ?fth and siXth transistors With different 
polarity from that of said ?rst to fourth transistors, Wherein 
stored data on said memory cell circuit, and stored data With 
different polarity from that of the former data are applied to 
each gate of said second and fourth transistors. respectively, 
said ?fth and siXth transistors simultaneously become onto 
pre-charge said exclusive-OR circuit to output not-match 
signal to said match line by controlling said output circuit 
before the decision operation, and thereafter, comparison 
data and comparison data With different polarity from that of 
the former data are applied to each gate of said ?rst and third 
transistors, respectively, and said exclusive-OR circuit 
decides Whether the stored data on said memory cell circuit 
match the comparison data to output a match or not-match 
signal to said match line by controlling said output circuit 
based on a decision result. 

[0013] A second characteristic of the present invention is 
as folloWs: 

[0014] A CAM Cell Circuit has a memory cell circuit to 
store data. a decision circuit to decide Whether comparison 
data match stored data on said memory cell circuit or not, 
and an output circuit to output a decision result made by said 
decision circuit to a match line, said decision circuit com 
prising an exclusive-OR circuit connecting in parallel a 
circuit having ?rst and second transistors in series-connec 
tion, and a circuit having third and fourth transistors in 
series-connection; and a pre-charging circuit connecting in 
parallel a circuit having ?fth and siXth transistors With 
different polarity from that of said ?rst to fourth transistors, 
and a circuit having seventh and eighth transistors With 
different polarity from that of said ?rst to fourth transistors, 
Wherein stored data on said memory cell circuit, and stored 
data With different polarity from that of the former data are 
applied to each gate of said ?fth and seventh transistors, 
respectively, stored data on said memory cell circuit and 
stored data With different polarity from that of the former 
data are applied to each gate of said second and fourth 
transistors, respectively, either said circuit having the ?fth 
and siXth transistors in series-connection or said circuit 
having the seventh and eighth transistors in series-connec 
tion becomes on to pre-charge said exclusive-OR circuit to 
output not-match signal to said match line by controlling 
said output circuit before decision operation. and thereafter, 
comparison data and comparison data With different polarity 
from that of the former data are applied to each gate of said 
?rst and third transistors, respectively, said exclusive-OR 
circuit decides Whether the stored data on said memory cell 
circuit match the comparison data to output a match or 
not-match signal to said match line by controlling said 
output circuit based on a decision result. 

[0015] A third characteristic of the present invention is as 
folloWs: 

[0016] A CAM Cell Circuit has a memory cell circuit to 
store data, a decision circuit to decide Whether comparison 
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data match stored data on said memory cell circuit or not, 
and an output circuit to output a decision result made by said 
decision circuit to a match line, said decision circuit com 
prising an eXclusive-OR circuit having ?rst and second 
transistors connected together at each drain; and a pre 
charging circuit connecting in series fourth and ?fth tran 
sistors With different polarity from that of said ?rst and 
second transistors, Wherein stored data on said memory cell 
circuit. and stored data With different polarity from that of 
the former data are applied to each source of said ?rst and 
second transistors, respectively, said fourth and ?fth tran 
sistors simultaneously become on to pre-charge said eXclu 
sive-OR circuit to output not-match signal to said match line 
by controlling said output circuit before decision operation, 
and thereafter, comparison data and comparison data With 
different polarity from that of the former data are applied to 
each gate of said ?rst and second transistors, respectively, 
and said eXclusive-OR circuit decides Whether the compari 
son data match the stored data on said memory cell circuit 
to output a match or not-match signal to said match line by 
controlling said output circuit based on a decision result. 

[0017] Afourth characteristic of the present invention is as 
folloWs: 

[0018] A CAM Cell Circuit has a memory cell circuit to 
store data, a decision circuit to decide Whether comparison 
data match stored data on said memory cell circuit or not, 
and an output circuit to output a decision result made by said 
decision circuit to a match line, said decision circuit com 
prising an eXclusive-OR circuit having ?rst and second 
transistors connected together at each drain; and a pre 
charging circuit connecting in parallel a circuit having third 
and fourth transistors With different polarity from that of said 
?rst and second transistors, and a circuit having ?fth and 
siXth transistors With different polarity from that of said ?rst 
and second transistors, Wherein stored data on said memory 
cell circuit, and stored data With different polarity from that 
of the former data are applied to each gate of said third and 
?fth transistors, respectively, stored data on said memory 
cell circuit, and stored data With different polarity from that 
of the former data are applied to each source of said ?rst and 
second transistors, either said circuit having said third and 
fourth transistors in series-connection, or said circuit having 
said ?fth and siXth transistors in series-connection becomes 
on to pre-charge said eXclusive-OR circuit to output not 
match signal to said match line by controlling said output 
circuit before decision operation, to and there after, the 
comparison data and the comparison data With different 
polarity from that of the former data are applied to each gate 
of said ?rst and second transistors, respectively, and said 
eXclusive-OR circuit decides Whether the comparison data 
match the stored data on said memory cell circuit to output 
a match or not-match signal to said match line by controlling 
said output circuit based on a decision result. 

[0019] A ?fth characteristic of the present invention is as 
folloWs. 

[0020] A CAM Cell Circuit has a memory cell circuit to 
store data, a decision circuit to decide Whether comparison 
data match stored data on said memory cell circuit or not, 
and an output circuit to output a decision result made by said 
decision circuit to a match line, said decision circuit com 
prising a static-type eXclusive-OR circuit con?gured to 
connect in parallel a circuit having a ?rst transistor and a 
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second transistor With different polarity from that of the ?rst 
one in series-connection, and a circuit having a third tran 
sistor and a fourth transistor With different polarity from that 
of the third one in series-connection, and to have said second 
and third transistors connected together at each drain, further 
to connect the drain of said ?rst transistor, and the source of 
said second transistor, and to connect the drain of said third 
transistor, and the source of said fourth transistor. Wherein 
stored data on said memory cell circuit, and stored data With 
different polarity from that of the former data are applied to 
each gate of said ?rst and second transistors, respectively, 
become on to make said eXclusive-OR circuit pre-charger 
state to out put not-match signal to said match line by 
controlling said output circuit before decision operation and 
thereafter, comparison data, and comparison data With dif 
ferent polarity from that of the former data are applied to 
each source of said second and third transistors, and said 
eXclusive-OR circuit decides Whether the comparison data 
match the stored data on said memory cell circuit or not to 
output a match or not-match signal to said match line by 
controlling said output circuit based on a decision result. 

[0021] In a preferred embodiment of the invention, it is 
desirable that a pair of bit lines to input data to said memory 
cell circuit may be also used as a pair of comparison data 
lines to input comparison data to said eXclusive-OR circuit. 

[0022] In a further preferred embodiment, it is desirable 
that said memory cell circuit may be a latch circuit, and said 
output circuit may comprise a pull-doWn transistor to pull 
doWn said match line to a reference potential Which means 
not-match state. 

[0023] Other and further objects and features of the 
present invention Will become obvious upon understanding 
of the illustrative embodiments about to be described in 
connection With the accompanying draWings or Will be 
indicated in the appended claims, and various advantages 
not referred to herein Will occur to one skilled in the art upon 
employing of the invention in practice. 

BRIEF DESCRIPTION OF DRAWINGS 

[0024] FIG. 1 is a circuit diagram of a con?guration 
eXample of one of conventional CAM circuits. 

[0025] FIG. 2 is a circuit diagram of a ?rst embodiment of 
a CAM Cell Circuit of the present invention. 

[0026] FIG. 3 is a circuit diagram of a second embodiment 
of a CAM Cell Circuit of the present invention. 

[0027] FIG. 4 is a circuit diagram of a third embodiment 
of a CAM Cell Circuit of the present invention. 

[0028] FIG. 5 is a circuit diagram of a fourth embodiment 
of a CAM Cell Circuit of the present invention. 

[0029] FIG. 6 is a circuit diagram of a con?guration 
eXample using the fourth embodiment shoWn in FIG. 5 as a 
match detection circuit, 

[0030] FIG. 7 is a circuit diagram of a ?fth embodiment 
of a CAM Cell Circuit of the present invention. 

[0031] FIG. 8 is a circuit diagram of a siXth embodiment 
of a CAM Cell Circuit of the present invention. 

[0032] FIG. 9 is a circuit diagram of a con?guration 
eXample using the ?fth embodiment shoWn in FIG. 7 as a 
match detection circuit. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0033] Various embodiments of the present invention Will 
be described With reference to the accompanying drawings. 
It is to be noted that the same or similar reference numerals 
are applied to the same or similar parts and elements 
throughout the draWings, and the description of the same or 
similar parts and elements Will be omitted or simpli?ed. 

[0034] In the folloWing description, numerous speci?c 
details are set fourth such as speci?c signal values, etc. to 
provide a through understanding of the present invention. 
HoWever it Will be obvious to those skilled in the art that the 
present invention may be practiced Without such speci?c 
details. 

FIRST EMBODIMENT 

[0035] FIG. 2 Is a circuit diagram of a ?rst embodiment 
of a CAM Cell Circuit of the present invention. The CAM 
Cell Circuit comprises a latch circuit 1, a pre-charging 
circuit 8, an eXclusive-OR circuit 9, and a pull-doWn tran 
sistor 5. Those circuits are connected to a read/Write Word 
line R/W WL. a bit line BL, a bit line BL‘, comparison data 
lines CompD, CompP‘, and a match line. 

[0036] The latch circuit 1 comprises siX NMOS transistors 
(hereafter, called simply as MOS transistor) similarly as the 
eXample of the conventional CAM Cell Circuit shoWn in 
FIG. 1. The pre-charging circuit 8 comprises a circuit 
connecting in series tWo PMOS transistors 15, 16. The 
eXclusive-OR circuit 9 connects in parallel a circuit having 
MOS transistors 11, 12 in series-connection, and a circuit 
having MOS transistors 13, 14 in series-connection. 

[0037] Then the operation of this embodiment Will be 
described: Firstly, the latch circuit 1 is assumed to preserve, 
for eXample, “0”. During a pre-charging period under “0”, 
“0” states of the comparison data lines Compl, CompD‘, and 
under an on state of the PMOS transistors 15, 16 of the 
pre-charging circuit 8, “1” is applied to the drains of the 
MOS transistors 11, 13 of the eXclusive-OR circuit 9 to 
pre-charge the circuit 9. 

[0038] During an evaluation period, “0” is input to the 
comparison data line CompD, and “1” to the line CompD‘. 
Hereby, “1” is applied to the gate of the MOS transistor 11, 
and “0” to the gate of the MOS transistor 13. 

[0039] At this time, “1” has been applied to the gate of the 
MOS transistor 12. and “0” to the gate of the MOS transistor 
14, as the latch circuit 1 preserves “0”. 

[0040] Accordingly, the MOS transistors 11, 12 become 
on, and the MOS transistors 13, 14 off to apply “0” to the 
gate of the pull-doWn transistor 5. Then, the pull-doWn 
transistor 5 becomes off, and the match line Match “1” to 
detect that the same data as comparison data are stored on 
the latch circuit 1. 

[0041] Secondly, the latch circuit 1 is assumed to preserve, 
for example, “1”. During the pre-charging period, the eXclu 
sive-OR circuit 9 is pre-charged similarly as the above 
mentioned case. During the evaluation period, “0” is input to 
the comparison data line CompD. and “1” to the line 
CompD‘. Hereby, “1” is applied to the gate of the MOS 
transistor 11, and “0” to the gate of MOS transistor 13. 
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[0042] At this time, “0” has been applied to the gate of the 
MOS transistor 12, and “1” to the gate of the MOS transistor 
14, as the latch circuit 1 preserves “1”. 

[0043] Accordingly, the MOS transistors 11, 14 become 
on, and the MOS transistors 12, 13 off to apply “1” to the 
gate of the pull-doWn transistor 5. Then, the pull-doWn 
transistor 5 becomes on, and the match line Match “0” to 
detect that different data from the comparison data are stored 
on the latch circuit 1 (a not-match state), 

[0044] HoWever, during the evaluation period, the transis 
tor 16 becomes off to cause a ?oating state of the drains of 
the MOS transistors 11, 13. 

[0045] According to this embodiment, though the number 
of used transistors is the same as that of the conventional 
circuits, there is no need to have a contact With other 
transistors as the MOS transistors 11, 12 of the eXclusive-OR 
circuit 9 are connected in series, and the MOS transistors 
13,14 of the circuit 9 are also done so. Therefore, it is 
possible to reduce the circuit area and speed up the opera 
tion. 

SECOND EMBODIMENT 

[0046] FIG. 3 is a circuit diagram of a second embodiment 
of a CAM Call Circuit of the present invention. The CAM 
Cell Circuit comprises a latch circuit 1, a pre-charging 
circuit 8, an eXclusive-OR circuit 9, and a pull-doWn tran 
sistor 5. Those circuits are connected to a read/Write Word 
line R/W WL, a bit line BL, a bit line BL‘. comparison data 
lines CompD, CompD‘, and a match line. 

[0047] It is different from the ?rst embodiment shoWn in 
FIG. 2 that the pre-charging circuit 8 of this embodiment 
connects in parallel a circuit having PMOS transistors 17. 18 
in series-connection, and a circuit having PMOS transistors 
19, 20 in series connection, and the pre-charging voltage to 
the exclusive-OR circuit 9 is preserved even after the 
pre-charging period. Other con?guration is the same as the 
?rst embodiment. 

[0048] Then the operation of the embodiment Will be 
described: Firstly,the latch circuit 1 is assumed to preserve 
“0”. Hereby, “0” is applied to the gate of the PMOS 
transistor 17, and the transistor becomes on. During a 
pre-charging period under “0”, “0” states of the comparison 
data lines CompD, CompD‘, the PMOS transistors 17, 18 of 
the pre-charging circuit 8 become on, and “1” is applied to 
the MOS transistors 11, 13 of the eXclusive-OR circuit 9 to 
pre-charge the circuit 9. 

[0049] During an evaluation period, “0” is input to the 
comparison data line CompD, “1” to the line CompD‘. 
Hereby, “1” is applied to the gate of the MOS transistor 11, 
and “0” to the gate of the MOS transistor 13. 

[0050] At this time, “1” has been applied to the gate of the 
MOS transistor 12, and “0” to the gate of the MOS transistor 
14, as the latch circuit 1 preserves “0”. 

[0051] Accordingly, the MOS transistors 11, 12 become 
on, and the drains of the MOS transistors 11. 13“0” to apply 
“0” to the gate of the pull-doWn transistor 5. Then, the 
pull-doWn transistor 5 becomes off, and the match line 
Match “1” to detect that the same data as comparison data 
are stored on the latch circuit 1. 
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[0052] During the evaluation period. “1” is applied to the 
PMOS transistors 18, 19, and “0” to the PMOs transistors 
17, 20. Then, the PMOS transistors 18 becomes off, and the 
PMOS transistor 19 off. Hereby, “1” is not applied to the 
exclusive-OR circuit 9 from the pre-charging circuit B, and 
the drains of the MOS transistor 11, 13 of the exclusive-OR 
circuit 9 preserves “0” not to cause the ?oating state of the 
exclusive-OR circuit 9. 

[0053] Secondly, the latch circuit 1 is assumed to preserve, 
for eXample, “1”. During the pre-charging period, “0” is 
input to the comparison data lines CompD. CompD‘, and the 
transistors 19, 20 become on to pre-charge the exclusive-OR 
circuit 9. 

[0054] During the evaluation period, “0” is input to the 
comparison data line CompD, and “1” to the line CompD‘. 
Hereby, “1” is applied to the gate of the MOS transistor 11, 
and “0” to the gate of the MOS transistor 13. 

[0055] At this time, “0” has been applied to the gate of the 
MOS transistor 12, and “1” to the gate of the MOS transistor 
14, as the latch circuit 1 preserves “1”. 

[0056] Accordingly, the MOS transistors 11, 14 become 
on, and the MOS transistors 12, 13 off to apply “1” to the 
gate of the pull-doWn transistor 5. Then, the pull-doWn 
transistor 5 becomes on, and the match line Match “0” to 
detect that different data from the comparison data are stored 
on the latch circuit 1 (a not-match state). 

[0057] HoWever, during the evaluation period under an on 
state of the PMOS transistors 19, 20. the drains of the MOS 
transistor 11, 13 remain “1” not to cause the ?oating state. 

[0058] According to this embodiment, even during said 
evaluation period under the “0” state of the comparison data 
line CompD, the pre-charging circuit 8 becomes on not to 
cause the ?oating state, and the exclusive-OR circuit 9 
remains pre-charged not to discharge the charge. Therefore, 
it is possible to stabiliZe the evaluation operation. 

THIRD EMBODIMENT 

[0059] FIG. 4 is a circuit diagram of a third embodiment 
of a CAM Cell Circuit of the present invention. The CAM 
Cell Circuit comprises a latch circuit 1, a pre-charging 
circuit 8, an exclusive-OR circuit 9, and a pull-doWn tran 
sistor 5. Those circuits are connected to a read/Write Word 
line R/W WL, a bit line BL, a bit line BL‘, comparison data 
lines CompD, CompD‘, and a match line. 

[0060] It Is different from the ?rst embodiment shoWn in 
FIG. 2 that the exclusive-OR circuit 9 of this embodiment 
comprises a circuit having MOS transistors 21, 22 in parallel 
connection. Other con?guration is the same as the ?rst 
embodiment. 

[0061] Then the operation of this embodiment Will be 
described: 

[0062] Firstly, the latch circuit 1 is assumed to preserve 
“0”. During a pre-charging period under “0”, “0” states of 
the comparison data lines CompD, CompD‘, the PMOS 
transistors 17, 18 of the pre-charging circuit 8 become on, 
and “1” is applied to the MOS transistors 21, 22 of the 
exclusive-OR circuit 9 to pre-charge the circuit 9. 

[0063] During an evaluation period, “0” is input to the 
comparison data line CompD, “1” to the CompD‘. Hereby, 

Apr. 4, 2002 

“0” is applied to the gate of the MOS transistor 21, and “1” 
to the gate of the MOS transistor 22. 

[0064] Hereby, the MOS transistor 21 becomes off, and 
the MOS transistor 22 on. “0” is input to the source of the 
MOS transistor 22, and the drains of the MOS transistors 21, 
22 become “0” to apply “0” to the gate of the pull-doWn 
transistors 5. Then, the pull-doWn transistor 5 becomes off, 
and the match line Match “1” to detect that the same data as 
comparison data is stored on the latch circuit 1. 

[0065] According to this embodiment, as the eXclusive 
OR circuit 9 comprises tWo transistors, it is possible to 
install smaller number of the circuit elements than that of 
conventional circuits, reduce the circuit area, and speed up 
the operation. 

FORTH EMBODIMENT 

[0066] FIG. 5 is a circuit diagram of a fourth embodiment 
of a CAM Cell Circuit of the present invention. The CAM 
Cell Circuit comprises a latch circuit 1, a pre-charging 
circuit 8, an exclusive-OR circuit 9, and a pull-doWn tran 
sistor 5. Those circuits are connected to a read/Write Word 
line R/W WL, a bit line BL, a bit line BL‘, comparison data 
lines CompD, CompD‘, and a match line. 

[0067] It is different from the ?rst embodiment shoWn in 
FIG. 2 that the pre-charging circuit 8 of this embodiment 
connects in parallel PMOS transistors 17, 18 in series 
connection, and PMOS transistors 19, 20 in series connec 
tion, the pre-charging voltage to the exclusive-OR circuit 9 
is preserved even after the pre-charging period, and the 
exclusive-OR circuit 9 of this embodiment comprises a 
circuit With MOS transistors 21, 22 in parallel connection. 

[0068] Then the operation of this embodiment Will be 
described: Firstly, the latch circuit 1 is assumed to preserve 
“0”. Therefore, “0” is applied to the gate of the PMOS 
transistor 19, and the transistor 19 has become on. During a 
pre-charging period under “0”, “0” states of the comparison 
data lines CompD, CompD‘, the PMOS transistor 20 of the 
pre-charging circuit 8, and a circuit having the PMOS 
transistors 19, 20 in series-connection become on. And “1” 
is applied to the MOS transistors 21, 22 of the exclusive-OR 
circuit 9 to pre-charge the circuit 9. 

[0069] During an evaluation period,“0” is input to the 
comparison data line CompD, “1” to the line CompD‘. 
Hereby, “0” is applied to the gate of the MOS transistor 21, 
and “1” to the gate of the MOS transistor 22. 

[0070] The MOS transistor 21 becomes off, and the MOS 
transistor 22 on. Therefore, “0” is input to the source of the 
MOS transistor 22, and the drains of the MOS transistors 21, 
22 become “0” to apply “0” to the gate of the pull-doWn 
transistor 5. Then, the pull-doWn transistor 5 becomes off, 
and the match line Match “1” to detect that the same data as 
comparison data is stored on the latch circuit 1. 

[0071] During the evaluation period, “1” is applied to the 
PMOS transistors 17, 20, and “0” to the PMOS transistors 
18.19. Then, the PMOS transistor 17, and the PMOS tran 
sistor 20 become off. Hereby, “1” is not applied to the 
exclusive-OR circuit 9 from the pre-charging circuit 5, and 
the drains of the MOS transistor 21, 22 of the exclusive-OR 
circuit 9 preserve “0” not to cause the ?oating state of the 
exclusive-OR circuit 9. 
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[0072] Secondly, the latch circuit 1 is assumed to preserve, 
for example, “1”. During the pre-charging period, “0” is 
input to the comparison data lines CompD. CompD‘, and the 
transistors 17, 18 become on to pre-charge the exclusive-OR 
circuit 9. 

[0073] During the evaluation period, “0” is input to the 
comparison data line CompD, and “1” to the CompD‘. 
Hereby. “0” is applied to the gate of the MOS transistor 21, 
and “1” to the gate of the MOS transistor 22 to cause the off 
state of the former 21. and the on state of the latter 22. 

[0074] At this time, “1” is applied to the source of the 
MOS transistor 22, as the latch circuit 1 preserves “1”, and 
the drains of the MOS transistors 21, 22 become “1”. 

[0075] Accordingly, “1” is applied to the gate of the 
pull-doWn transistor 5. Then, the pull-doWn transistor 5 
becomes on, and the match line Match “0” to detect that 
different data from comparison data is stored on the latch 
circuit 1 (a not-match state). 

[0076] HoWever, during the evaluation period, as the tran 
sistors 17, 18 become on, the drains of the MOS transistors 
21, 22 remain “1” not to cause the ?oating state. 

[0077] According to this embodiment, as the eXclusive 
OR circuit 9 comprises tWo transistors, it is possible to 
install smaller number of circuit elements than that of 
conventional circuits, reduce the circuit area, and speed up 
the operation. And, even during the evaluation period, the 
pre-charging circuit 8 becomes on not to cause the ?oating 
state, and it is possible to stabiliZe the operation. 

[0078] FIG. 6 is a circuit diagram of a con?guration 
eXample using the fourth embodiment shoWn in FIG. 5 as a 
match detection circuit. As shoWn in FIG. 6(A),a plurality 
of CAM Cell Circuits 5l-5n are connected to a common 
read/Write Word line R/W WL, and a common match line 
Match. The match line Match Is in a pull-up state by a 
normally-on PMOS transistor 23 of a detection output 
circuit 60. A PMOS transistor 24, and MOS transistor 25 
compose the inverter. 

[0079] As shoWn in FIG. 6 (B), When all the data stored 
on the CAM Cell Circuits 5l-5n are the same as the com 
parison data, the match line Match becomes “1”, and “0” is 
output from the inverter to detect that the same data as the 
comparison data is stored on the CAM Cell Circuits 5l-5n. 

[0080] HoWever, When one or more data of any data of the 
CAM Cell Circuits 5l-5n are different from the comparison 
data, the match line Match becomes “0” and “1” is output 
from the inverter to detect that the stored data on the CAM 
Cell Circuits 5l-5n are not the same as the comparison data. 

FIFTH EMBODIMENT 

[0081] FIG. 7 is a circuit diagram of a ?fth embodiment 
of a CAM Cell Circuit of the present invention. The CAM 
Cell Circuit comprises a latch circuit 1, an exclusive-OR 
circuit 9, and a pull-doWn transistor 5. Those circuits are 
connected to a read/Write Word line R/W WL, a bit line BL, 
a bit line BL‘, comparison data lines CompD, CompD‘, and 
a match line. In this embodiment, the exclusive-OR circuit 
9 is of a static type to eliminate a pre-charging circuit. 

[0082] Then the operation of the embodiment Will be 
described: 

[0083] The latch circuit 1 is assumed to preserve “0”. 
Hereby, “1” is applied to the gates of a MOS transistor 27, 
and a PMOS transistors 28. and “0” to the gates of a MOS 
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transistor 29, and a PMOS transistors 26. “0” is input to the 
comparison data line CompD, and “1” to the line CompD‘. 

[0084] Then, the MOS transistor 29, and the PMOS tran 
sistor 28 become off. and the PMOS transistor 26. and the 
MOS transistor 27 on. “0” is input to the source of the MOS 
transistor 27, and “0” is applied to the gate of the pull-doWn 
transistor 5. 

[0085] Accordingly, the pull-doWn transistor 5 becomes 
off, and the match line Match “1” to detect that the same data 
as comparison data is stored on the latch circuit 1. According 
to this embodiment, by eliminating a pre-charging circuit, it 
is possible remarkably to reduce the number of transistors 
(3-5). and to speed up the operation by cutting the circuit 
area small. Moreover, the stable operation maybe secured by 
the static type of the exclusive-OR circuit 9. 

SIXTH EMBODIMENT 

[0086] FIG. 8 is a circuit diagram of a siXth embodiment 
of a CAM Cell Circuit of the present invention. Though the 
CAM Cell Circuit of this embodiment is the same as that of 
the ?fth embodiment, comparison data lines CompD, 
CompD‘ are eliminated, a bit line BL, and a bit line BL‘also 
serve as the comparison data lines CompD, CompD‘. 

[0087] Therefore, in this embodiment, data are ?rstly 
stored on the latch circuit 1, using the bit lines BL, BL‘, and 
then comparison data are input, using the bit lines BL, BL‘ 
to perform the same operation With the same effect as the 
?fth embodiment. Particularly, as the data lines CompD, 
CompD‘ may be eliminated in this embodiment, it is possible 
to reduce the Wiring area With advantageous effects on 
high-density integration. 

[0088] FIG. 9 is a circuit diagram of a con?guration 
eXample using the ?fth embodiment shoWn in FIG. 7 as a 
match detection circuit. As shoWn in FIG. 9(A), a plurality 
of CAM Cell Circuits 8l-8n are connected to a common 
read/Write Word line R/W WL, and a common match line. 

[0089] The match line Match is in a pull-up state by a 
normally-on POMES transistor 23 of a detection output 
circuit 60. A PMOS transistor 24, and MOS transistor 25 
compose the inverter. 

[0090] As shoWn in FIG. 9 (B), When all the stored data 
on the CAM Cell Circuits 8l-8n are the same as the com 
parison data, the match line Match becomes “1”, and “0” is 
output from the inverter to detect that the same data as the 
comparison data is stored on the CAM Cell Circuits 8l-8n. 

[0091] HoWever, When one or more data of any data of the 
CAM Cell Circuits 8l-8n are different from the comparison 
data, the match line Match becomes “0”, and “1” is output 
from the inverter to detect that the stored data on the CAM 
Cell Circuits 8l-8n are not the same as the comparison data. 

OTHER EMBODIMENTS 

[0092] Various modi?cations Will become possible for 
those skilled in the art after receiving the teachings of the 
present disclosure Without depending from the scope 
thereof, Naturally, the present invention may include various 
embodiments Which have not been described herein. Hence 
the technical scope of the present invention is deemed 
de?ned only by the appended claims reasonably obtained 
from the interpretation thereof. 
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What is claimed is 
1. A CAM Cell Circuit having a memory cell circuit to 

store data, a decision circuit to decide Whether comparison 
data match stored data on said memory cell circuit or not, 
and an output circuit to output a decision result made by said 
decision circuit to a match line, said decision circuit com 
prising: 

an exclusive-OR circuit connecting in parallel a circuit 
having ?rst and second transistors in series-connection, 
and a circuit having third and fourth transistors in 
series-connection; 

and a pre-charging circuit having a circuit connecting in 
series ?fth and siXth transistors With different polarity 
from that of said ?rst to fourth transistors, Wherein 
stored data on said memory cell circuit, and stored data 
With different polarity from that of the former data are 
applied to each gate of said second and fourth transis 
tors, respectively, said ?fth and siXth transistors simul 
taneously become on to pre-charge said exclusive-OR 
circuit to output not-match signal to said match line by 
controlling said output circuit before the decision 
operation, and 

thereafter, comparison data and comparison data With 
different polarity from that of the former data are 
applied to each gate of said ?rst and third transistors, 
respectively, and said exclusive-OR circuit decides 
Whether the stored data on said memory cell circuit 
match the comparison data to output a match or not 
match signal to said match line by controlling said 
output circuit based on a decision result. 

2. The Content Addressable Memory Cell Circuit of 
claim. 1, Wherein 

a pair of bit lines to input data to said memory cell circuit 
also serve as a pair of comparison data lines to input 
comparison data to said exclusive-OR circuit. 

3. The Content Addressable Memory Cell Circuit of 
claim. 1, Wherein 

said memory cell circuit is a latch circuit, and said output 
circuit Comprises a pull-doWn transistor to pull-doWn 
said match line to a reference potential Which means 
not-match state. 

4. The Content Addressable Memory Cell Circuit of 
claim. 2, Wherein said memory cell circuit is a latch circuit, 
and said output circuit comprises a pull-doWn transistor to 
pull-doWn said match line to a reference potential Which 
means not-match state. 

5. A CAM Cell Circuit having a memory cell circuit to 
store data, a decision circuit to decide Whether comparison 
data match stored data on said memory cell circuit or not, 
and an output circuit to output a decision result made by said 
decision circuit to a match line, said decision circuit com 
prising: 

an exclusive-OR circuit connecting in parallel a circuit 
having ?rst and second transistors in series-connection, 
and a circuit having third and fourth transistors in 
series-connection; 

and a pre-charging circuit connecting in parallel a circuit 
having ?fth and siXth transistors With different polarity 
from that of said ?rst to fourth transistors, and a circuit 
having seventh and eighth transistors With different 
polarity from that of said ?rst to fourth transistors, 
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Wherein stored data on said memory cell circuit, and 
stored data With different polarity from that of the 
former data are applied to each gate of said ?fth and 
seventh transistors, respectively, 

stored data on said memory cell circuit and stored data 
With different polarity from that of the former data are 
applied to each gate of said second and fourth transis 
tors, respectively, 

either said circuit having the ?fth and siXth transistors in 
series-connection or said circuit having the seventh and 
eighth transistors in series-connection becomes on to 
pre-charge said exclusive-OR circuit to output not 
match signal to said match line by controlling said 
output circuit before decision operation, and 

thereafter, comparison data and comparison data With 
different polarity from that of the former data are 
applied to each gate of said ?rst and third transistors, 
respectively, said exclusive-OR circuit decides Whether 
the stored data on said memory cell circuit match the 
comparison data to output a match or not-match signal 
to said match line by controlling said output circuit 
based on a decision result. 

6. The Content Addressable Memory Cell Circuit of 
claim. 5, Wherein 

a pair of bit lines to input data to said memory cell circuit 
also serve as a pair of comparison data lines to input 
comparison data to said exclusive-OR circuit. 

7. The Content Addressable Memory Cell Circuit of 
claim. 5. Wherein 

said memory cell circuit is a latch circuit, and said output 
circuit comprises a pull-doWn transistor to pull-doWn 
said match line to a reference potential Which means 
not-match state. 

8. The Content Addressable Memory Cell Circuit of 
claim. 6, Wherein said memory cell circuit is a latch circuit, 
and said out put circuit comprises a pull-doWn transistor to 
pull-doWn said match line to a reference potential Which 
means not-match state. 

9. A CAM Cell Circuit having a memory cell circuit to 
store data, a decision circuit to decide Whether comparison 
data match stored data on said memory cell circuit or not, 
and an output circuit to output a decision result made by said 
decision circuit to a match line, said decision circuit com 
prising: 

an exclusive-OR circuit having ?rst and second transistors 
connected together at each drain; 

and a pre-charging circuit connecting in series fourth and 
?fth transistors With different polarity from that of said 
?rst and second transistors, Wherein 

stored data on said memory cell circuit, and stored data 
With different polarity from that of the former data are 
applied to each source of said ?rst and second transis 
tors, respectively, 

said fourth and ?fth transistors simultaneously become on 
to pre-charge said exclusive-OR circuit to output not 
match signal to said match line by controlling said 
output circuit before decision operation, and 

thereafter, comparison data and comparison data With 
different polarity from that of the former data are 
applied to each gate of said ?rst and second transistors, 
respectively, and said exclusive-OR circuit decides 
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Whether the comparison data match the stored data on 
said memory cell circuit to output a match or not-match 
signal to said match line by controlling said output 
circuit based on a decision result. 

10. The Content Addressable Memory Cell Circuit of 
claim. 9. Wherein 

a pair of bit lines to input data to said memory cell circuit 
also serve as a pair of comparison data lines to input 
comparison data to said exclusive-OR circuit. 

11. The Content Addressable Memory Call Circuit of 
claim. 9. Wherein 

said memory cell circuit is a latch circuit, and said output 
circuit comprises a pull-doWn transistor to pull-doWn 
said match line to a reference potential Which means 
not-match state. 

12. The Content Addressable Memory Cell Circuit of 
claim. 10, Wherein 

said memory cell circuit is a latch circuit, said output 
circuit comprises a pull-doWn transistor to pull-doWn 
said match line to a reference potential Which means 
not-match state. 

13. A CAM Cell Circuit having a memory call circuit to 
store data, a decision circuit to decide Whether comparison 
data match stored data on said memory cell circuit or not, 
and an output circuit to output a decision result made by said 
decision circuit to a match line, said decision circuit com 
prising: 

an exclusive-OR circuit having ?rst and second transistors 
connected together at each drain; 

and a pre-charging circuit connecting in parallel a circuit 
having third and fourth transistors With different polar 
ity from that of said ?rst and second transistors, and a 
circuit having ?fth and siXth transistors With different 
polarity from that of said ?rst and second transistors, 
Wherein 

stored data on said memory cell circuit, and stored data 
With different polarity from that of the former data are 
applied to each gate of said third and ?fth transistors, 
respectively, 

stored data on said memory cell circuit, and stored data 
With different polarity from that of the former data are 
applied to each source of said ?rst and second transis 
tors, 

either said circuit having said third and fourth transistors 
in series-connection, or said circuit having said ?fth 
and siXth transistors in series-connection becomes on to 
pre-charge said eXclusive- OR circuit to output not 
match signal to said match line by controlling said 
output circuit before decision operation, and 

thereafter, the comparison data and the comparison data 
With different polarity from that of the former data are 
applied to each gate of said ?rst and second transistors, 
respectively, and said exclusive-OR circuit decides 
Whether the comparison data match the stored data on 
said memory cell circuit to output a match or not-match 
signal to said match line by controlling said output 
circuit based on a decision result. 

14. The Content Addressable Memory Cell Circuit of 
claim. 13, Wherein 

a pair of bit lines to input data to said memory cell circuit 
also serve as a pair of comparison data lines to input 
comparison data to said exclusive-OR circuit. 
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15. The Content Addressable Memory Cell Circuit of 
claim. 13, Wherein 

said memory cell circuit in a latch circuit, and said output 
circuit comprises a pull-doWn transistor to pull-doWn 
said match line to a reference potential Which means 
not-match state. 

16. The Content Addressable Memory Cell Circuit of 
claim. 14, Wherein 

said memory cell circuit is a latch circuit, and said output 
circuit comprises a pull-doWn transistor to pull-doWn 
said match line to a reference potential Which means 
not-match state. 

17. A CAM Cell Circuit having a memory cell circuit to 
store data, a decision circuit to decide Whether comparison 
data match stored data on said memory cell circuit or not, 
and an output circuit to output a decision result made by said 
decision circuit to a match line, said decision circuit com 
prising; 

a static-type exclusive-OR circuit con?gured to connect in 
parallel a circuit having a ?rst transistor and a second 
transistor With different polarity from that of the ?rst 
one in series-connection. and a circuit having a third 
transistor and a fourth transistor With different polarity 
from that of the third one in series-connection, and to 
have said second and third transistors connected 
together at each drain, further to connect the drain of 
said ?rst transistor, and the source of said second 
transistor, and to connect the drain of said third tran 
sistor, and the source of said fourth transistor, Wherein 

stored data on said memory cell circuit, and stored data 
With different polarity from that of the former data are 
applied to each gate of said ?rst and second transistors, 
respectively, become on to make said exclusive-OR 
circuit pre-charge state to output not-match signal to 
said match line by controlling said output circuit before 
decision operation and 

thereafter, comparison data, and comparison data With 
different polarity from that of the former data are 
applied to each source of said second and third tran 
sistors, and said exclusive-OR circuit decides Whether 
the comparison data match the otorod data on said 
memory cell circuit or not to output a match or not 
match signal to said match line by controlling said 
output circuit based on a decision result. 

18. The Content Addressable Memory Cell Circuit of 
claim. 17, Wherein 

a pair of bit lines to input data to said memory cell circuit 
also serve as a pair of comparison data lines to input 
comparison data to said exclusive-OR circuit. 

19. The Content Addressable Memory Cell Circuit of 
claim. 17, Wherein 

said memory cell circuit is a latch circuit, and said output 
circuit comprises a pull-doWn transistor to pull-doWn 
said match line to a reference potential Which means 
not-match state. 

20. The Content Addressable Memory Cell Circuit of 
claim. 18, Wherein 

said memory cell circuit is a latch circuit, and said output 
circuit comprises a pull-doWn transistor to pull-doWn 
said match line to a reference potential Which means 
not-match state. 


