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A content addressable memory device includes a storage bit 
line pair for reading storage data from and Writing storage 
data to a content addressable memory cell, a search bit line 
pair, Wired independently from the storage bit line pair, for 
providing search data to the content addressable memory 
cell, and a ?rst unit for realizing a smaller sWing in the level 
of the search bit line pair by setting the potential of the 
search bit line pair to an intermediate potential betWeen a 
poWer source potential and a ground potential during match 
searching, and/or a second unit for realizing a smaller sWing 
in the level of a match line by setting a precharge level of the 
match line to the intermediate potential betWeen the poWer 
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CONTENT ADDRESSABLE MEMORY WITH 
POTENTIALS OF SEARCH BIT LINE AND/OR 

MATCH LINE SET AS INTERMEDIATE 
POTENTIAL BETWEEN POWER SOURCE 
POTENTIAL AND GROUND POTENTIAL 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a technology for 
reducing the poWer consumption in a content addressable 
memory device. 

[0003] 2. Description of the Related Art 

[0004] FIG. 17 shoWs one eXample of a content addres 
sable memory (hereinafter, referred to as a CAM) device. In 
the ?gure, a CAM device 118 includes a CAM cell array 120 
having an N bit Width><M Word construction, a decoder 122, 
a bit line control circuit 124, a match detecting circuit 126, 
a ?ag generator 128, and a priority encoder 130. Although 
not shoWn, the bit line control circuit 124 includes a bit line 
precharge circuit, a bit line driver, a sense ampli?er, a search 
data register, a mask register, and the like. 

[0005] In the CAM device 118, storage data is read and 
Written in the same manner as in a normal RAM. That is, 
When data is Written, the decoder 122 selects a Word WL 
corresponding to an address ADR. The bit line driver drives 
data DATA as storage data on a bit line BIT and negated data 
/DATA (the negated signal of data DATA) as storage data on 
a bit bar line /BIT. The driven data is Written in the Word WL 
corresponding to the address ADR. 

[0006] When data is read, the decoder 122 selects the Word 
WL corresponding to the address ADR. This alloWs DATA 
(the storage data) to be read on the bit line and the /DATA 
to be read on the bit bar line. Thereafter, the sense ampli?er 
detects the read data, and the storage data stored in the Word 
WL corresponding to the address ADR is read as DATA. 

[0007] Match searching of search data is performed on 
storage data as folloWs. After storage data is Written to each 
Word of the CAM cell array 120 in the above-described 
manner, the search data is input as DATA, instructing the 
start of search. By loading the search data in the search data 
register, and then driving the search data DATA on the bit 
line BIT and its negated signal /DATA on the bit bar line 
/BIT, match searching of the search data is performed on the 
storage data of every Word. 

[0008] The match detecting circuit 126 corresponding to 
each Word via a match line ML detects a search result. The 
detected data is input to the ?ag generator 128 and the 
priority encoder 130. The ?ag generator 128 outputs, as a 
?ag, one state of “no matching”, “single matching”, and 
“multiple matching” in accordance With the result. When 
matching occurs, the priority encoder 130 outputs the 
memory address of the matched Word having a predeter 
mined high priority as a high priority hit address 

[0009] Match searching of the CAM device 118 is 
described in more detail by giving examples of the CAM cell 
shoWn in FIGS. 18A to 18C. The CAM cells shoWn in these 
?gures are constructed using a SRAM (static random access 
memory). 
[0010] In a CAM cell 132 shoWn in FIG. 18A, match 
searching is performed by setting the bit line BIT and the bit 
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bar line [BIT to LOW, turning off an N-type MOS (Metal 
Oxide Semiconductor) transistor 138 (hereinafter, referred 
to as an NMOS) Which is connected betWeen the match line 
ML and the ground, precharging the potential of the match 
line ML to the potential of a poWer source, and driving the 
search data DATA on the bit line BIT and the search data bar 
/DATA on the bit bar line /BIT. 

[0011] When the storage data and the search data match, 
the gate of the NMOS 138 is maintained at LOW via either 
an NMOS 134 or an NMOS 136 Which is turned on in 

accordance With the storage data. Therefore, the match line 
ML remains precharged. HoWever, When the storage data 
and the search data do not match, a HIGH level signal is 
input into the gate of the NMOS 138 via either the NMOS 
134 or the NMOS 136 Which is turned on. Since this turns 
on the NMOS 138, the match line ML is discharged. 

[0012] In a CAM cell 140 shoWn in FIG. 18B, match 
searching is performed by setting the bit line BIT and the bit 
bar line [BIT to LOW, turning off an NMOS 146 and an 
NMOS 148, Which are connected to the ground, precharging 
the potential of the match line ML to the potential of the 
poWer source, and then driving the search data DATA on the 
bit line BIT and the search data bar /DATA on the bit bar line 
/BIT. 
[0013] When the storage data and the search data match, 
either an NMOS 142 or the NMOS 146 is turned off and 
either an NMOS 144 or the NMOS 148 is turned off in Which 
a pair of the NMOSs 142 and 146 and a pair of the NMOSs 
144 and 148 are individually connected in series betWeen the 
match line ML and the ground. Accordingly, the match line 
ML remains precharged. When the storage data and the 
search data do not match, both the NMOS 142 and the 
NMOS 146 or both the NMOS 144 and the NMOS 148 are 
turned on. This alloWs the match line ML to be discharged 
via the NMOS transistors, both of Which are turned on. 

[0014] In a CAM cell 150 shoWn in FIG. 18C, match 
searching is performed by setting the bit line BIT and the bit 
bar line /BIT to HIGH, turning off tWo P-type MOS tran 
sistors (hereinafter, referred to as a PMOS) 156 and 158, 
Which are connected to the match line ML, discharging the 
match line ML to the ground potential, and then driving the 
search data DATA on the bit line BIT and the search data bar 
/DATA on the bit bar line /BIT. 

[0015] When the storage data and the search data match, 
either a PMOS 152 or the PMOS 156 is turned off and either 
a PMOS 154 or the PMOS 158 is turned off in Which a pair 
of the PMOSs 152 and 156 and a pair of the PMOSs 154 and 
158 are individually connected in series betWeen the match 
line ML and the poWer source. Accordingly, the match line 
ML remains discharged. On the other hand, When the storage 
data and the search data do not match, both the PMOS 152 
and the PMOS 156 or both PMOS 154 and the PMOS 158 
are turned on. This alloWs the match line ML to be charged 
via the PMOS transistors both of Which are turned on. 

[0016] In the case of the CAM device 118 shoWn in FIG. 
17, one Word is constructed using N CAM cells, the CAM 
cells Which constitute the same Word are connected to the 
match line ML. Accordingly, the match line ML is main 
tained at a standby level only When matching is detected on 
all of the CAM cells constituting the one Word. When 
mismatching is detected in any of the CAM cells constitut 
ing the one Word, the match line ML is discharged from the 
standby potential. 
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[0017] The CAM cells 132, 140, and 150 shown in FIGS. 
18A to 18C are mismatch-detecting types. When mismatch 
ing occurs, the match line ML is discharged/charged so that 
the logical level of the match line ML becomes the opposite 
logical level of the precharge potential. However, since 
storage data of most Words are mismatched, When the 
mismatch-detecting type CAM cells shoWn in FIGS. 18A to 
18C are used, the potentials of most match lines ML are 
discharged/charged to the opposite logical level of the 
precharge potential. This means that the potentials of most 
match lines ML sWing from the poWer source potential to the 
ground potential every searching cycle. 

[0018] In the case of each of the CAM cells 132 and 140 
in FIGS. 18A and 18B, respectively, the folloWing steps 
must be eXecuted in order to perform match searching. After 
normal storage data is read or Written, a bit line pair of the 
bit line BIT and the bit bar line /BIT is precharged to the 
poWer source potential during the standby time. During 
match searching, the bit line pair is discharged to the ground 
potential and then the match line ML is precharged to the 
poWer source potential. Thereafter, either the bit line BIT or 
the bit bar line /BIT is driven to the poWer source potential 
again in accordance With the search data. 

[0019] That is, in order to precharge the potential of the 
match line ML, the bit line pair of BIT and /BIT must be 
temporarily discharged to the ground potential. The amount 
of current required for these precharging and discharging is 
dissipated. On the other hand, in the case of the CAM cell 
150 in FIG. 18C, the match line ML is discharged, and then 
either BIT or /BIT of the bit line pair Which is precharged to 
the poWer source potential is discharged to the ground 
potential. 

[0020] Thus, since most match lines ML and the bit line 
pairs of BITs and /BITs are simultaneously precharged/ 
discharged during searching, the increase in poWer con 
sumption becomes a problem as the capacity of the CAM 
device and the processing speed increase. HoWever, in 
principle, the CAM device must simultaneously compare the 
search data With all of the storage data. Therefore, unlike the 
normal RAM, reduction in poWer consumption cannot be 
achieved by performing block division, bank division, or the 
like in the memory arrays so that searching is performed 
only on the selected block or the selected bank. 

SUMMARY OF THE INVENTION 

[0021] Accordingly, it is an object of the present invention 
to provide a loW-poWer CAM device having higher capacity 
and faster processing speed by solving the foregoing prob 
lems. 

[0022] To this end, according to a ?rst aspect of the present 
invention, there is provided a consumption content addres 
sable memory device including a storage bit line pair for 
reading storage data from and Writing storage data to a 
content addressable memory cell, a search bit line pair, 
Wired independently from the storage bit line pair, for 
providing search data to the content addressable memory 
cell, and a ?rst unit for realiZing a smaller sWing in the level 
of the search bit line pair by setting the potential of the 
search bit line pair to an intermediate potential betWeen a 
poWer source potential and a ground potential during match 
searching. 
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[0023] According to a second aspect of the present inven 
tion, a content addressable memory device includes a stor 
age bit line pair for reading storage data from and Writing 
storage data to a content addressable memory cell, a search 
bit line pair, Wired independently from the storage bit line 
pair, for providing search data to the content addressable 
memory cell, and a second unit for realiZing a smaller sWing 
in the level of a match line by setting a precharge level of the 
match line to an intermediate potential betWeen a poWer 
source potential and a ground potential, Wherein the match 
line outputs a result of match searching of the storage data 
for the search data. 

[0024] According to a third aspect of the present inven 
tion, a content addressable memory device includes a stor 
age bit line pair for reading storage data from and Writing 
storage data to a content addressable memory cell, a search 
bit line pair, Wired independently from the storage bit line 
pair, for providing search data to the content addressable 
memory cell, a ?rst unit for realiZing a smaller sWing in the 
level of the search bit line pair by setting the potential of the 
search bit line pair to an intermediate potential betWeen a 
poWer source potential and a ground potential during match 
searching, and a second unit for realiZing a smaller sWing in 
the level of a match line by setting a precharge level of the 
match line to an intermediate potential betWeen the poWer 
source potential and the ground potential, Wherein the match 
line outputs a result of match searching of the storage data 
for the search data. 

[0025] In CAM, among the storage bit line and the search 
bit line, the search bit line has much more responsibility for 
poWer consumption during charging and discharging. This is 
because only the storage bit lines corresponding to a selected 
column are activated during storage data reading and Writing 
While all search bit lines to be searched must be activated 
during searching. In the present invention, the level of the 
storage bit line may be sWung from the ground potential to 
the poWer source potential same as in a conventional man 
ner. Alternatively, the level of the storage bit line may be 
sWung based on the intermediate potential in the same 
manner as the level of the search bit line. HoWever, by 
causing the storage bit line to be operated betWeen the 
ground potential and the poWer source potential, poWer 
consumption of CAM can be greatly reduced While the 
processing speeds and the stabilities of the reading/Writing 
operations are maintained. 

[0026] Further objects, features and advantages of the 
present invention Will become apparent from the folloWing 
description of the preferred embodiments With reference to 
the attached draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 is a block diagram of a CAM device 
according to an embodiment of the present invention; 

[0028] FIG. 2 is a circuit diagram of a CAM cell accord 
ing to an embodiment of the present invention; 

[0029] FIGS. 3A and 3B are circuit diagrams of bit line 
control circuits according to embodiments of the present 
invention; 
[0030] FIGS. 4A, 4B, and 4C are circuit diagrams of 
match detecting circuits according to embodiments of the 
present invention; 


























