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(57) ABSTRACT 

A content addressable memory (CAM) device (100) may 
include a number of blocks (102-in-1, n, n+1) that each 
generate CAM Search results and result compare circuits 
(104-n-1, n, n+1) that receive CAM search results from 
multiple blocks (102-in-1, n., n-1), and compare at least a 
portion of Such CAM Search results. According to Such a 
comparison result, a compare circuit (104-in-1, n, n+1) can 
generate an output CAM Search result for Subsequent com 
parison with CAM Search result in another compare circuit 
(104-n-1, n, n+1). 

23 Claims, 5 Drawing Sheets 
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RESULT COMPARE CIRCUIT AND METHOD 
FOR CONTENT ADDRESSABLE MEMORY 

(CAM) DEVICE 

This application claims the benefit of provisional appli 
cation Ser. No. 60/343,973 filed Dec. 27, 2001. 

TECHNICAL FIELD 

The present invention relates generally to Semiconductor 
integrated circuit devices, and more particularly to a content 
addressable memory (CAM) device that generates an overall 
function result from multiple internal function results. 

BACKGROUND OF THE INVENTION 

Due to the increasing need for rapid matching 
capabilities, in networking hardware equipment for 
example, content addressable memories (CAMs) continue to 
proliferate. A CAM may perform matching functions by 
applying a Search key or “comparand” to a table of Stored 
data values. A CAM may then determine if any of the data 
values match a given Search key. 
CAM devices may take a variety of forms. As but a few 

of the possible examples, Some CAM devices are based on 
particular types of CAM cells. Such cells may include 
Storage circuits integrated with compare circuits. Examples 
of Storage circuits may be Static random access memory 
(SRAM) type cells or dynamic RAM (DRAM) type cells. 
Alternate approaches may include RAM arrays, or the like, 
with Separate matching circuits and/or matching processes 
executed by a processor, or the like. 

Conventional CAM devices may include both binary and 
ternary CAM devices. Binary CAM devices can provide a 
bit-by-bit comparison between a stored data value and a 
search key. Ternary CAM devices can provide maskable 
compare operations that can Selectively exclude predeter 
mined bits of a data value from a compare operation. 

Typically, a conventional CAM device can generate 
match indications for each entry. That is, each entry can be 
compared with an applied Search key value. If a Search key 
value matches a stored data value, a match (or "hit') 
indication may be generated for the entry. Conversely, if a 
Search key value does not match a stored data value, a 
mismatch (or “miss”) indication may be generated for the 
entry. 
Match results in a CAM device may include single match 

results, that can be generated when a Single entry matches an 
applied key value, as well as multiple match results, that 
may be generated when more than one entry matches an 
applied key value. Typically, a Search result may include an 
indeX value, which can Serve as an indirect pointer to 
associated data, or Search result data itself (associated data). 
Thus, a Search result may be conceptualized as including not 
only a result (an index or associated), but also a status 
(match, multiple match, no match, etc.). 

Referring now to FIG. 11, a conventional CAM device is 
Set forth in a block diagram and designated by the general 
reference character 1100. A conventional CAM device 1100 
may include a number of entries (ENTRY0 to ENTRYn) 
1102 and a priority encoder 1104. Each entry (ENTRY0 to 
ENTRYn) may store a data value for comparison with an 
applied key value KEY. In a conventional compare 
operation, a key value KEY can be applied to entries 
(ENTRY0 to ENTRYn) essentially simultaneously. That is, 
a key value KEY can be applied to all entries (ENTRY0 to 
ENTRYn). 
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2 
Each entry (ENTRY0 to ENTRYn) can generate a corre 

sponding match indication (MATCH0 to MATCHn) that can 
reflect whether or not data for an entry matches an applied 
key value. More a particularly, if entry data matches a key 
value, a corresponding match indication can be active. If 
entry data does not match a key value, a corresponding 
match indication can be inactive. 

Priority from among multiple active match indications 
can be established by a priority encoder 1104. More 
particularly, a conventional priority encoder 1104 can pri 
oritize match indications according to a “physical' priority 
of the entries. A physical priority can be a priority estab 
lished by a physical location of an entry on a conventional 
CAM device. Typically, physical priority can correspond to 
an address of an entry, with a lower address value having 
priority over a higher address value. 

In the example of FIG. 11, a priority encoder 1104 can 
encode a highest priority match indication into an index 
value INDEX. In Some conventional approaches, an index 
value can be used to acceSS associated data, or alternatively, 
a highest priority match indication can access associated 
data directly. 

In the particular example of FIG. 11, a conventional 
priority encoder 1104 may also include a multiple match 
detect circuit that can generate Status data. Status data can 
include a single match indication MATCH, multiple match 
indication MMATCH, and no match indication MISS. 

In many applications, it is desirable to generate match 
results for as many entries as possible, as fast as possible. 
However, as CAM arrays are Scaled upward, lines (e.g., 
match lines, bit lines, word lines, etc.) can get longer, 
requiring more power to drive to particular logic level. 
Further, Such lines may present greater capacitive loads to 
driver circuits, which can Slow operations. 
One way to Scale up compare results can be to employ 

multiple CAM devices. A conventional Search engine Sys 
tem that can include multiple conventional CAM devices, 
Such as that shown in FIG. 11, is shown in FIG. 12 and 
designated by the general reference character 1200. In the 
example of FIG. 12, a search engine system 1200 includes 
“n+1 CAM devices, shown as 1202-0 to 1202-in. A search 
engine System 1200 may perform Search operations in 
response to commands from a requesting device. In FIG. 12, 
a requesting device is a network processing unit (NPU) 
1204. 

FIG. 12 shows an example of a bus based Search engine 
System. In a bus based Search engine System, CAM devices 
may be commonly connected to a requesting device and to 
one another by a common bus. Thus, in FIG. 12 CAM 
devices (1202-0 to 1202-n) can be commonly connected to 
each other and to an NPU 1204 by a bus 1206. 

In conventional bus based Search engine Systems, each 
CAM device may simultaneously compare a key with 
entries of its respective CAM array. If a CAM device has a 
match, the CAM device may forward a match indication 
(e.g., a flag or the like) to a next, lower priority CAM device. 
A higher priority CAM device may output a result and a 
lower priority CAM device can be disabled from outputting 
data to the common output bus. If, however, a higher priority 
CAM device does not have a match, Such a device may not 
assert a match indication, and a lower priority CAM device 
can provide an output result. 
A drawback to an approach like that of FIG. 12 can be the 

lack of flexibility in entry arrangement, as well as the 
additional complexity of connection. Flexibility can be 
limited as priority is based on a CAM device position in the 



US 6,845,024 B1 
3 

System. Connection complexity can be greater as connec 
tions can be needed that disable lower priority CAM devices 
in the event of a match in a higher priority CAM device. 

In light of the above, it would be desirable to arrive at 
Some way of generating compare results for a large number 
of CAM entries, without the drawbacks of conventional 
approaches. 

SUMMARY OF INVENTION 

According to the present invention, a result compare 
circuit may include a comparator circuit having a first input 
coupled to receive a first result Status value from a first 
portion of a content addressable memory (CAM) and a 
Second input coupled to receive a Second result Status value 
from a second portion of the CAM. 

According to one aspect of the embodiments, a compara 
tor circuit can include a number of bit comparators. Such bit 
comparators can have a significance with respect to one 
another. Each bit comparator may also generate a bit com 
parison result. 

According to another aspect of the embodiments, a com 
parator can provide bit compare results to a Subsequent 
result compare circuit in a result compare flow. In addition, 
a compare circuit may receive bit compare results from a 
prior result compare circuit in the result compare flow. 

According to another aspect of the embodiments, a bit 
comparison from a bit comparator can include a greater-than 
result, a less-than result, and an equal-to result. 

According to another aspect of the embodiments, a bit 
comparator can include a first portion that receives a bit from 
the first result Status value, a bit from the Second result Status 
value, and compare results from a higher significance bit 
comparator. The bit comparator may output a bit comparison 
result to a bit comparator of leSS Significance. 

According to another aspect of the embodiments, a bit 
comparator can include a Second portion that receives a bit 
from the first result status value, a bit from the second result 
Status value, and compare results from a higher significance 
bit comparator. A bit comparator may also output a first 
result Status bit if the higher Significance compare indication 
is greater-than, output a Second result Status bit if the higher 
Significance compare indication is less-than, and output a 
highest of the first or second result status bit if the higher 
Significance compare result is equal-to. 

According to another aspect of the embodiments, a com 
parator circuit may further include a Summary result gen 
erator that can output one value if a Selected portion of a first 
Status result value matches a corresponding portion of a 
Second Status result value. 

According to another aspect of the embodiments, a result 
compare circuit may also include a multiplexer (MUX) 
having a first MUX input that receives result data from the 
first portion of the CAM, a second MUX input that receives 
result data from the second portion of the CAM, and a 
control input coupled to the comparator circuit. A first MUX 
can have an output coupled to an input of another result 
comparator circuit. 

The present invention may also include a method of 
generating Search results in a content addressable memory 
(CAM) device. The method may include generating Search 
results in a number of CAM sections that each include a 
plurality of CAM entries, where each Search result can 
include a priority value. The method may also include 
comparing multiple priority values to generate a highest 
priority Search result from a number of Search results. 
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According to one aspect of the embodiments, a step of 

comparing multiple priority values can include comparing a 
first priority value for a first Search result with a Second 
priority value from a Second Search result to generate a 
compare result. At least a portion of either the first Search 
result or Second Search result can be output according to the 
compare result. 

According to another aspect of the embodiments, a 
method may also include forwarding at least a portion of a 
compare result between a first priority value and a Second 
priority value for comparison with a third priority value 
from a third Search result. Such a portion of a compare result 
may be forwarded before Selectively outputting at least a 
portion of either the first Search result or Second Search 
result. 

According to another aspect of the embodiments, com 
paring a first priority value to a Second priority value can 
include comparing bits of a first priority value to corre 
sponding bits of a Second priority value. Such a comparing 
of values can be sequential, from a more significant bit to a 
leSS Significant bit. In addition or alternatively, Such a 
comparing of bits may be executed in parallel. 

According to another aspect of the embodiments, com 
paring a bit of the first priority value to a corresponding bit 
of the Second priority value can include generating a bit 
compare result if a more significant bit compare result is an 
equal-to result, generating a greater-than result if a more 
Significant bit compare result is a greater-than result, and 
generating a less-than result if a more Significant bit com 
pare result is a less-than result. 

According to another aspect of the embodiments, com 
paring a bit of a first priority value to a corresponding bit of 
a Second priority value can include outputting a bit of the 
first priority value if a more Significant bit compare result is 
a greater-than result, outputting the higher of a bit of the first 
priority value and a bit of a Second priority value if a more 
Significant bit compare result is an equal-to result, and 
outputting a bit of the Second priority value if a more 
Significant bit compare result is a less-than result. 
The present invention may also include a content addres 

sable memory (CAM) device having a number of sub-blocks 
that each compare a key value to Stored data values. Such a 
CAM device may also include at least one Sub-block mag 
nitude comparator for Selectively providing an output of one 
of a plurality of Sub-blockS according to a priority value 
asSociated with the one Sub-block. 
According to one aspect of the embodiments, a CAM 

device may also include a number of Sub-blocks arranged 
into blocks, and a block magnitude comparator for Selec 
tively providing an output of one of the blockS according to 
a priority value associated with at least one of the Sub-blockS 
in the one block. 

According to another aspect of the embodiments, a CAM 
device may also include a multiplexer having a first input 
coupled to one of a plurality of Sub-blocks, a Second input 
coupled to another one of the plurality of Sub-blocks, and a 
control input coupled to at least one Sub-block magnitude 
comparator. 

According to another aspect of the embodiments, a CAM 
device a Sub-block magnitude comparator can have a first 
input coupled to receive at least a first data value from one 
of the plurality of Sub-blocks, a Second input coupled to 
another one of the plurality of Sub-blocks, and an output that 
provides a magnitude compare result for values received at 
the first and Second inputs. 

According to another aspect of the embodiments, the at 
least one Sub-block magnitude comparator can include a first 
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Sub-block magnitude comparator having a plurality of bit 
comparators having a Significance with respect to one 
another that each generate bit compare results, and a Second 
Sub-block comparator having a plurality of bit comparators 
having a significance with respect to one another, each bit 
comparator being coupled to receive a bit compare result 
from a bit comparator of the first Sub-block comparator. 

According to another aspect of the embodiments, a pri 
ority value can include a status value corresponding to a type 
of match result and a Soft-priority value that can be a 
programmable value assigned to a Sub-block. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block Schematic diagram of a content addres 
Sable memory (CAM) device according to one embodiment 
of the present invention. 

FIG. 2 is a block schematic diagram of a CAM device 
according to another embodiment of the present invention. 

FIG. 3 is a block schematic diagram of a CAM device 
according to another embodiment of the present invention. 

FIG. 4 is a block Schematic diagram of a three input 
compare, circuit according to one embodiment. 

FIG. 5 is a block schematic diagram of a priority com 
parator circuit according to an embodiment of the present 
invention. 

FIG. 6 is a Schematic diagram of a Select Signal generator 
according to one embodiment of the present invention. 

FIG. 7 is block schematic diagram of a CAM device 
according to another embodiment of the present invention. 

FIG. 8 is a block schematic diagram of a priority com 
parator circuit according to an embodiment of the present 
invention. 

FIG. 9 is a Schematic diagram of a bit compare circuit 
according to an embodiment of the present invention. 

FIG. 10 is a schematic diagram of a summary result 
generator circuit according to an embodiment of the present 
invention. 

FIG. 11 is a block diagram of a conventional CAM device. 
FIG. 12 is a block diagram of a conventional Search 

engine System. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

Various embodiments of the present invention will now be 
described in conjunction with a number of figures. The 
embodiments describe a result compare circuit arrangement 
that may be included in a CAM device. Result compare 
circuits may Select from between multiple results generated 
by different portions of a CAM device, to thereby arrive at 
a highest precedent result according to predetermined cri 
teria. 

A result compare circuit may be used in Search engine 
devices that can “vote” between multiple input search 
responses to generate an output Search response. Such a 
Search engine device and operation is shown in commonly 
owned co-pending U.S. Patent Application, having Ser. No. 
10/199,225, filed on Jul. 19, 2002, and titled SEARCH 
ENGINE DEVICE AND METHOD FOR GENERATING 
OUTPUT SEARCH RESPONSES FROM MULTIPLE 
INPUT SEARCH RESPONSES, by James et al. The con 
tents of this patent application are incorporated by reference 
herein. 

Referring now to FIG. 1, a content addressable memory 
(CAM) device according to one embodiment is set forth in 
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6 
a block Schematic diagram and designated by the general 
reference character 100. A CAM device 100 can include a 
number of blocks, three of which are shown as 102-in-1, 
102-in, and 102-n +1). Each block (102-in-1, n, n+1)) can 
generate an output value. Such output values may preferably 
include CAM Search results, Such as miss, match, multiple 
match, etc. 

Preferably, each block (102-in-1, n, n+1) may include a 
collection of CAM entries, and corresponding circuits for 
generating Search results, or the like. Accordingly, each 
block (102-in-1, n, n+1) can be conceptualized as provid 
ing results for a particular portion of a CAM device. Such an 
arrangement may allow for a CAM device to be segmented 
into blocks that may each generate results. 
A CAM 100 may further include one or more result 

compare circuits, three of which are shown as 104-in-1, 
104-n, and 104-n+1). A compare circuit (104-n-1, n, n+1) 
can receive CAM search results from multiple blocks (102 
n-1, n, n+1), and compare at least a portion of Such CAM 
Search results. More particularly, in the particular arrange 
ment of FIG. 1, a compare circuit (104-n-1, n, n+1) may 
receive CAM search results from two blocks (102-in-1, n, 
n+1), or one CAM search result from a block (102-in-1, n, 
n+1) and another CAM Search result from a compare circuit 
(104-n-1, n, n+1) that represents a CAM search result for 
all previous blocks (102-in-1, n, n+1) in a compare flow. In 
FIG. 1, a compare flow can be conceptualized as proceeding 
from compare circuit 104-n+1 to compare circuit 104-n, to 
compare circuit 104-n-1). 

According to Such a comparison result, a compare circuit 
(104-in-1, n, n+1) can generate an output CAM Search 
result for Subsequent comparison with CAM Search result in 
another compare circuit (104-in-1, n, n+1). 

For example, referring to FIG. 1, a compare circuit 
104-n+1) may receive CAM search results from some other 
block or compare circuit (not shown) via one input 106-1 
and CAM search results from block 102-n +1 via another 
input 106-0. From the two received CAM search results, 
compare circuit 104-n+1) may generate an output CAM 
search result, and forward Such a CAM search result to 
another compare circuit 104-in in a compare flow. Compare 
circuit 104-n may receive a CAM search result from com 
pare circuit 104-n+1) via input 108-1 and a CAM search 
result from block 102-in via input 108-0, and generate an 
output CAM search result. Such an output CAM search 
result may be forwarded to a next compare circuit 104-n-1 
in a compare flow. 

In this way, an overall CAM search result from multiple 
CAM Search results can be generated by one or more 
compare circuits 104-in-1, n, n+1). That is, the above 
arrangement of compare circuits can determine a Search 
result precedence from among multiple Search results. 

It is noted that while compare circuits 104-n-1, n, n+1) 
may compare at least a portion of received CAM result 
values, Such circuits may also generate additional data, Such 
as a "Summary' indication. A Summary indication can 
indicate when two like CAM search result values are 
received. Thus, if a compare circuit 104-n-1, n, n+1) 
receives two CAM search results of “single match,” Such a 
compare circuit may output a "multiple match' Summary 
result. In a similar fashion, blocks 102-in-1, n, n+1) may 
output CAM search results of miss, with additional data 
indicating particular amount of free entries (e.g., miss free 
entry, miss free Sub-block, miss free block). In response to 
same type CAM search results, a compare circuit 104-n-1, 
n, n+1) may generate a Summary result (e.g., miss-free 
entries, miss-free Sub-blocks, miss-free blocks). 
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A Summary result may be indicated by one or more bits 
in CAM search result. 

It is also noted that CAM search results can be considered 
to have a priority with respect to one another. Thus, a 
compare circuit 104-n-1, n, n+1) may generate an output 
CAM search result based on priorities of input CAM search 
results. 

Still further, a compare circuit 104-n-1, n, n+1) may 
generate output CAM Search results based on a predeter 
mined compare operation. AS but one very particular 
example, a compare circuit 104-in-1, n, n+1) may output all, 
or a portion of a CAM Search result based on a magnitude 
comparison of priority data within received CAM search 
results. In a very particular arrangement, a magnitude com 
parison operation may generate comparison results of 
greater-than, and/or less-than, and/or equal-to. 

In this way, blocks 102-in-1, n, n+1) may generate a 
number of CAM Search results, and according to compari 
Son between of Such CAM Search results, a highest priority 
CAM Search result may be generated. That is, a precedence 
among Search results can be established. 

Still further, while the description of FIG. 1 describes a 
CAM device 100 arranged into blocks, a CAM device may 
include a hierarchical arrangement of multiple groups of 
CAM entries. Thus, the term “block” is not intended to 
represent any particular level in Such a hierarchical Structure. 
Further, while, FIG. 1 shows a single compare flow, multiple 
Such flows may be arranged in parallel and merged with one 
another. 

Examples of a hierarchical CAM device arrangement with 
multiple compare flows will be described at a later point 
herein with reference to FIG. 3. 

FIG. 2 is a block Schematic diagram showing one very 
particular arrangement of a CAM device. The CAM device 
is designated by the general reference character 200, and 
may include Some of the Same general constituents as FIG. 
1. Thus, like constituents are referred to by the same 
reference character but with a first digit being a “2” instead 
of a “1. 

In the example of FIG. 2, each block 204-n-1, n, n+1) 
may include a CAM array 212 and a CAM result circuit 214. 
A CAM array may include a number of CAM entries and 
may receive input values by way of at least one input bus 
215. In a search-type operation, a CAM device 200 may 
receive search key value KEY, which may be compared to 
data values stored entries of CAM arrays 212. 
A CAM result circuit 214 may include circuits that 

generate a CAM result value in response to match indica 
tions from entries within a corresponding CAM array 212. 
As but one example, a CAM result circuit 214 may include 
a priority encoder, that can prioritize match results and 
encode a highest priority match result into an index value, a 
multiple match detect circuit that may indicate when mul 
tiple match indications are generated, and an encoding 
circuit that may encode a result Status value into a multi-bit 
Status code. Such a result Status value can be conceptualized 
as a Search result factor. Such various Search result factors 
may thus establish a precedence from among multiple Search 
results. 
As also shown in FIG. 2, a compare circuit 204-n-1, n, 

n+1) may include a comparator 216 and a corresponding 
multiplexer (MUX) 218. A comparator 216 may receive at 
least a portion of two CAM Search results. According to a 
comparison between Such received CAM Search results, a 
comparator 216 may output a Select Signal on at least one 
select line 220 to a corresponding MUX 218. 
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In one particular arrangement, in addition to a Select 

Signal, a comparator 216 may also provide a Summary result 
value on a Summary result line 222. Such a Summary result 
value can be merged with a CAM result output from a 
corresponding MUX 218. 
A MUX 218 may output one of two received CAM search 

results according to a Select Signal from a corresponding 
comparator 216. 

FIG. 3 is a block schematic diagram of a CAM device 
according to another embodiment that is designated by the 
general reference character 300. A CAM device 300 may 
have CAM entries arranged into a hierarchical Structure, 
including a Sub-blocks, which can form blockS. Blocks, in 
turn, can be organized into “Super-blockS.” In the very 
particular example of FIG. 3, each Super-block can include 
two blocks, and each block can include four Sub-blockS. 
Sub-blocks are shown in FIG. 3 as 302-xy, where X can 
indicate a Super-block to which a Sub-block belongs, and y 
can range from 0-7. Blocks are shown in FIG.3 as 304-xz, 
where X can indicate a Super-block to which a block belongs, 
and Z can range from 0-1. Super-blocks are shown as 306-0 
to 306-7. 

In FIG. 3, within each block (304-00 to 304-71), CAM 
search results from two Sub-blocks of a same block may be 
received by first level compare circuits 308-00 to 308-73. In 
response to Such input CAM Search results, each first level 
compare circuits (308-00 to 308-73) may generate an output 
CAM Search result, that may include all or a portion of, one 
of the input CAM search results. 

Still further, within each block (304-00 to 304-71) CAM 
search results output from first level compare circuits (308 
00 to 308-73) may be received by a second level compare 
circuit 310-00 to 318-71. In response to such input CAM 
Search results, each of the Second level compare circuits 
(310-00 to 310-71) may generate an output CAM block 
Search result, that may include all or a portion of one of the 
input CAM search results. 

Because first level compare circuits (308-00 to 308-73) 
and second level compare circuits (310-00 to 310-71) gen 
erate a CAM Search result from among Sub-block Search 
results, Such compare circuits may be conceptualized as 
Sub-block compare circuits. 

Referring still to FIG. 3, within each Super-block (306-0 
to 306-7), CAM block search results from two blocks of a 
Same Super-block may be received by third level compare 
circuits 312-0 to 312-7. Each third level compare circuit 
(312-0 to 312-7) may also receive a CAM super-block 
search result. In response to two CAM block search results 
and a Super-block Search result, each third level compare 
circuit (312-0 to 312-7) may generate an output super-block 
CAM search result. 

Because third level compare circuits (312-0 to 312-7) 
generate a CAM search result from among block CAM 
Search results, Such compare circuits may be conceptualized 
as block compare circuits. 

Operations of third level compare circuits (312-0 to 
312-7) may have a hierarchy, with a last third level compare 
circuit 312-7 of a given group of Super-blocks (306-0 to 
306-7) providing a group Super-block CAM search result. 

Even higher hierarchical results are shown in FIG. 3 by 
fourth level compare circuits 314-0 and 314-1 that may each 
receive group Super-block CAM Search results. For 
example, fourth level compare circuit 314-0 may receive a 
Super-block CAM search result for Super-blocks 306-0 to 
306-7, and a Super-block CAM search result for another set 
of super-blocks (SUPER-BLOCKS 8–15), not shown in 
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FIG. 3. In response to two CAM Super-block set search 
results, each fourth level compare circuit (314-0 and 314-1) 
may generate a CAM Super-Set Search result. CAM Super-Set 
Search results may be received by fifth level compare circuit 
316, which may generate a highest level CAM search result 
for the shown Super-blocks. Thus, in the particular arrange 
ment of FIG. 3, fifth level compare circuit 316 may generate 
a highest level CAM search result from among the CAM 
entries of 32 Super-blocks. 

In one very particular approach, first level compare cir 
cuits (308-00 to 308-73), second level compare circuits 
(310-00 to 310-71), fourth level compare circuits (314-0 and 
314-1), and fifth level compare circuit 316 may have the 
Same Structure. In particular embodiments, Such compare 
circuits may be two input compare circuits like those shown 
in FIG. 2. 

Third level compare circuits (312-0 to 312-7) may have a 
structure like that shown in FIG. 4. FIG. 4 shows a three 
input compare circuit designated by the general reference 
character 400. A three input compare circuit 400 may 
include two, two input compare circuits 402-0 and 402-1. A 
two input compare circuit (402-0 and 402-1) may be a two 
input compare circuit like those shown in FIG. 2. 

In one particular arrangement, a two input compare circuit 
402-0 may have inputs that receive CAM block search 
results. A two input compare circuit 402-1 may have one 
output that receives an output from two input compare 
circuit 402-0, and another input that receives a CAM Super 
block Search result. 
Of course, alternate Search arrangements according to the 

present invention may differ in flow but yield a same 
essential Search result. For example, in one arrangement, a 
prior Super-block Search result may be compared to different 
Super-block Search results at a lower hierarchical level. For 
example, referring to FIG. 3, a Super-block Search result 
from a Super-block 306-0 may be compared to sub-block 
search results in first level compare circuits (308-00 to 
308-73) or second level compare circuits (310-00 to 310 
71). 

Having described various arrangements in which a com 
pare circuit may include a comparator, one example of a 
comparator circuit is shown in FIG. 5 and designated by the 
general reference character 500. A comparator circuit 500 
may receive two Sets of CAM Search result data, and 
generate output CAM Search result data in response. 

It is noted that while FIG. 5 shows a compare result that 
may incur in a Sequential fashion from a more Significant bit 
to a leSS Significant bit, alternate embodiments can include 
compare circuits that compare all or a portion of Search 
result data values in parallel. 

In FIG. 5, first CAM search result data may include a 
Status value Sa, a Soft priority value Pa, and a data value Da. 
Second CAM Search result data may include a status value 
Sb, a soft priority value Pb, and a data value Db. Status 
values (Sa and Sb) may be four bit values, soft priority 
values (Pa and Pb) may be eight bit values, and a data values 
(Da and Db) may be sixteen bit values. 

In one particular approach, a status value (Sa or Sb) may 
reflect a status of a search result. Thus, different bit combi 
nations of a status value (Sa or Sb) can indicate a CAM 
Search result Status, including but not limited to Single 
match, multiple match, no match-free entry, no match-free 
entries, no match-free Sub-block, no match-free Sub-blocks, 
no match-free block, no match-free blocks, and values that 
may indicate another State. Such values can include "error 
or “taken”, as but two very particular examples. 
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Very Specific examples of possible Search result Status 

values are disclosed in U.S. patent application Ser. No. 
10/199,225, by James et al., cited above. 
A Soft priority value may be programmable values that 

can be set for each Sub-block. AS but one example, a 
soft-priority value may be set by a user of a CAM device by 
Writing to a predetermined register address reserved to a 
sub-block soft-priority value. 
A data value may be an index value. For example, a data 

value may be an index value generated by a priority encoder 
of a highest matching CAM entry, or in the event of a no 
match case, Some predetermined value. 
A comparator circuit 500 may include a bit comparator 

section 502 and a data MUX 504. A bit comparator section 
502 may execute a bit-wise comparison between first status 
and Soft priority values (Sa and Pa) and Second status and 
priority values (Sb and Pb). In response to such a bit-wise 
comparison, a bit comparator Section 502 may generate a 
select signal SEL on a select line 506. 

Thus, in the very particular case of FIG. 5, priority among 
CAM search results can be established by a status value (Sa 
or Sb) in combination with a soft priority value (Pa or Pb). 

According to a select signal SEL, a data MUX 504 may 
output a first CAM search result data Sa, Pa and Dal or a 
second data value Sb, Pb and Db according to a select 
Signal SEL. 

Abit comparator section 502 may include a number of bit 
comparator circuits. In FIG. 5, bit comparator circuits 508-0 
to 508-3 may compare corresponding bits of first and second 
status values (Sa and Sb), and bit comparator circuits 510-0 
to 510-7 may compare corresponding bits of first and second 
soft-priority values (Pa and Pb). 

For example, bit comparator circuit 508-0 may compare 
a first bit of first status value SaO) with a first bit of second 
status value SbO). Similarly, bit comparator circuit 510-1 
may compare a second bit of a first Soft-priority value Pa1 
with a second bit of second soft-priority value Pb1). 

It is understood that in FIG. 5, bit comparator circuits for 
comparing first Soft-priority values Pa2:7 to Second Soft 
priority values Pb2:7) are excluded to avoid unduly clut 
tering the view. 

Bit comparator circuits within a bit comparator Section 
502 may have a significance with one another. Thus, bit 
comparison results of one bit comparator circuit may be 
provided as an input to a leSS Significant bit comparator 
circuit. In the particular arrangement of FIG. 5, bit com 
parators have a significance of most to least significance, 
going from left to right. Thus, in FIG. 5 bit comparator 
circuit 508-0 has a highest significance, while bit compara 
tor 510-7 has a lowest significance. 

Further, in the example shown in FIG. 5, each bit com 
parator circuit (508-0 to 508-3 and 510-0 to 510-7) can 
receive bit compare results and generate bit compare results. 
In FIG. 5 it is assumed that each bit comparator circuit may 
have a similar structure, and hence generate and receive the 
Same types of compare results. Accordingly, bit comparator 
circuit 508-0, because it has a highest significance, can 
receive “preset' compare results. The particular preset com 
pare results are shown as a greater-than result GT, equal 
to-result EQ, and a less-than result LT. A bit comparator 
circuit 508-0 may provide its own comparison results to next 
significant bit comparator circuit 508-1. It is understood that 
once a bit comparator circuit generates a greater-than 
indication, all bit comparator circuits of leSS Significance can 
be forced to generate a greater-than indication. 
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In this way, in a compare operation, bit comparison 
operations can “ripple' through bit comparator circuits in 
order of Significance to arrive at a final compare result. Such 
a final compare result can generate a Select Signal SEL. 
Of course, while the above description has described a 

"greater magnitude comparison operation to establish 
priority, alternate approaches may include lower magnitude 
or other types of comparisons (e.g., range and/or particular 
match) to establish priority among multiple CAM Search 
results within a same CAM device. 

One example of how compare results can generate a Select 
signal is shown in FIG. 6 FIG. 6 is a schematic diagram of 
a Select Signal generator 600. The particular Select signal 
generator 600 of FIG. 6 may activate a select signal SEL 
(e.g., force it to a logic high) in response to a greater-than 
indication GT and deactivate a select signal SEL (e.g., force 
it to a logic low) in response to a less-than indication LT. In 
the event of an equal-to indication EQ, a Select signal SEL 
may be activated/deactivated according to a Secondary cri 
teria. Such secondary criteria in FIG. 6 can be an inverse 
address value ADDX . Thus in the event of a priority “tie', 
a “winning CAM Search result can be selected according to 
a physical priority reflected by Such an address value. AS but 
one example, an inverse address value ADDX can be an 
address bit that distinguishes addresses between one Sub 
block, a previous Sub-block in a comparison flow. 

The very particular example of FIG. 6 includes a first gate 
602, a second gate 604, and third gate 606. A first gate 602 
may be an AND-type gate that receives a greater-than 
indication GT (or inverse less-than indication LT ) at one 
input, and an inverted equal-to signal at another input, by 
way of inverter 608. Thus, if an equal-to indication EQ is 
low, a first gate 602 may output a greater-than indication GT 
(or inverse less-than indication LT ). 
A second gate 604 may be an AND-type gate that receives 

an equal-to indication EQ at one input, and an inverse 
address value ADDX at another input. Thus, if an equal-to 
indication EQ is high, a Second gate 604 may output an 
inverse address value ADDX . 
A third gate 606 may be an OR-type gate that may receive 

the outputs of first and second gates (602 and 604), and 
output a Select Signal SEL. 
A select signal generator 600 could be included as a 

portion of a least significant bit comparator circuit (510-7 in 
the particular example of FIG. 5). 

While an arrangement like that shown in FIG. 2, may 
provide for the generation of a highest priority CAM Search 
result from among multiple CAM Search results, it is noted 
that if a compare circuit (e.g., 216) executes a rippling bit 
comparison operation, like that described with reference to 
FIG. 5, data may not propagate to a next compare circuit 
until Such a rippling comparison is complete. 
An alternate embodiment that may provide an improved 

response over that of FIG. 2 is shown in FIG. 7. 
FIG. 7 is a block Schematic diagram showing one very 

particular arrangement of a CAM device. The CAM device 
is designated by the general reference character 700, and 
may include Some of the Same general constituents as FIG. 
2. Accordingly, like constituents are referred to by the same 
reference character but with a first digit being a “7” instead 
of a “2. 

Unlike the example of FIG. 2, a CAM device 700 accord 
ing to FIG. 7 may include compare circuits 704-n-1, n, 
n+1) with comparators (750-0 to 750-2) that can forward 
comparison results to a next comparator (750-0 to 750-2) in 
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a compare flow. For example, comparison results from a 
comparator 750-0 can be forwarded to a next comparator 
750-1 on an output bus 752-0. In the same general fashion, 
comparison results from a comparator 750-1 can be for 
warded to a next comparator 750-2 on an output bus 752-1. 

Accordingly, in the event comparison results from com 
parators (750-0 to 750-2) are multi-bit “rippling" values, 
compare operations in an upstream comparator may start 
prior to the conclusion of a downstream comparator. For 
example, comparator 750-0 could provide a most significant 
bit comparison result to comparator 750-1 before it gener 
ates a least Significant bit comparison result and outputs one 
of two CAM search results via MUX 718-0. 
One example of a comparator circuit that can forward 

compare results is shown in FIG. 8 and designated by the 
general reference character 800. Like comparator circuit 500 
of FIG. 5, a comparator circuit 800 may receive two sets of 
CAM search result data (Sa/Pa/Da and Sb/Pb/Db), and 
generate output CAM Search result data in response. 
A comparator circuit 800 may also include a bit compara 

tor section 852 and a data MUX804. However, unlike the 
arrangement of FIG. 5, a bit comparator section 852 may 
include bit comparator circuits 854-0 to 854-3 and 856-0 to 
856-7 that forward bit compare results. For example, bit 
comparator circuit 854-0 may compare a first bit of first 
status value SaO) with a first bit of second status value 
SbO). According to Such a comparison, bit comparator 
circuit 854-0 may forward a bit compare result bit ScO). 
Similarly, bit comparator circuit 856-1 may compare a 
second bit of a first soft priority value Pa1 with a second 
bit of second soft priority value Pb1), and forward a bit 
compare result bit Pc1. 

In a similar fashion to the approach shown in FIG. 5, bit 
comparisons can ripple from a most significant bit compara 
tor circuit 854-0 to a least significant bit comparator circuit 
856-7. Thus, if it is assumed that each bit comparator circuit 
may have a similar structure, a bit comparator circuit 854-0 
of a highest significance, can receive "preset compare 
results. Like FIG. 5, FIG. 8 shows a case in which bit 
compare results can include greater-than result GT, equal 
to-result EO, and a less-than result LT. 

Thus, in FIG. 8, each bit comparator circuit (854-0 to 
854-3 and 856-0 to 856-7) can be conceptualized as passing 
information in two directions. A first direction may be 
"horizontally from more Significant bits to leSS Significant 
bits, while a second direction may be considered “vertically 
from one bit comparator Section to a similar bit comparator 
Section that is “downstream” in a compare flow. 

Accordingly, in particular arrangements, bit comparator 
circuits (854-0 to 854-3 and 850-0 to 856-7) may be con 
ceptualized as including at least two passgates for each bit 
position. One passgate may pass information from a bit 
comparator circuit to leSS Significant bit comparator 
(horizontal propagation), while another passgate may pass 
information to a corresponding bit comparator circuit in 
another bit comparator Section (vertical propagation). 

Referring now to FIG. 9, one very particular example of 
a bit comparator circuit that may be included in a comparator 
circuit like that shown in FIG. 8, is set forth in a schematic 
diagram and designated by the general reference character 
900. Abit comparator circuit 900 may include a first portion 
902 that may receive more significant bit compare results 
GTi, EQi and LTi and bits for comparison Paci-1) and 
Pb(i+1). In response to such values, a first portion 902 may 
output bit compare results GTCi-+1), EQ(i+1) and LT(i+1). 
Of course, bits for comparison could be any bits of a priority 
value, including Status bits or Soft-priority bits, as but two 
examples. 
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In FIG. 9, a first portion 902 can include a greater-than 
determination section 906-0, an equal-to determination sec 
tion 906-1, and a less-than determination section 906-2. A 
greater-than determination section 906-0 may receive a 
more Significant greater-than result GTi and equal-to result 
EQi, as well as the bits for comparison Pa(i+1) and Pb(i+1). 
If a more significant greater-than result GTi is high, a 
greater-than result GT(i+1) can be forced high. However, if 
a more significant greater-than result GTi is low and a more 
Significant equal-to result EQi is high, a greater-than deter 
mination Section 906-0 may generate a high greater-than 
result GTi when bit value Pa(i+1) is greater than bit value 
Pb(i+1). 

In the very particular case of FIG. 9, a greater-than 
determination section 906-0 may include a three input 
AND-type gate 908-0 and a two input OR-type gate 908-1. 
Gate 908-0 may receive as inputs, a more significant equal 
to result EQi, a bit value Pa(i+1), an inverted bit value 
Pb(i+1). Gate 908-1 may receive as inputs a more significant 
greater-than result GTi and an output of gate 908-0, and 
output greater-than result GTOi+1). 
An equal-to determination section 906-1 may receive a 

more Significant equal-to result EQi, as well as the bits for 
comparison Paci+1) and Pb(i+1). If a more significant equal 
to result EQi is high, an equal-to determination Section 
906-1 may check to see if bits for comparison Paci{-1) and 
Pb(i+1) are equal. If Such bits are equal, an equal-to deter 
mination EQ(i+1) can be forced high. However, if such bits 
are not equal, an equal-to determination EQ(i+1) may be 
forced low. 

In the very particular case of FIG. 9, an equal-to deter 
mination section 906-1 may include two, three input AND 
type gates 908-2 and 908-3 and a two input OR-type gate 
908-4. Gate 908-2 may receive as inputs a more significant 
equal-to result EQi, and bit values Pa(i+1) and Pb(i+1). Gate 
908-3 may receive as inputs a more significant equal-to 
result EQi, and inverted bit values Pa(i+1) and Pb(i+1). Gate 
908-4 may receive as inputs the outputs of gates 908-2 and 
908-3, and may output an equal-to result EQ(i+1). 
A less-than determination section 906-2 may receive a 

more Significant less-than result LTi and equal-to result EQi, 
as well as bits for comparison Paci-1) and Pb(i+1). If a more 
Significant less-than result LTi is high, a less-than result 
LT(i+1) can be forced high. However, if a more significant 
less-than result LTi is low and a more significant equal-to 
result EQi is high, a less-than determination section 906-2 
may generate a high less-than result LT(i+1) when bit value 
Pa(i-1) is less than bit value Pb(i+1). 

In the very particular case of FIG. 9, a less-than deter 
mination section 906-2 may include a three input AND-type 
gate 908-5 and a two input OR-type gate 908-6. Gate 908-5 
may receive as inputs a more Significant equal-to result EQi, 
an inverted bit value Paci{-1), and a bit value Pb(i+1). Gate 
908-6 may receive as inputs a more significant less-than 
result LTi and an output of gate 908-5, and may output 
less-than result LT(i+1). 

In FIG. 9, a second portion 904 may receive more 
significant bit compare results GTi, EQi and LTi and bits for 
comparison Pa(i+1) and Pb(i+1). In response to Such values, 
a first portion 902 may output a forwarded bit result Pe(i+1). 
A Second portion 904 can include a greater-than forwarding 
section 910-0, a less-than forwarding section 910-1, and an 
equal-to forwarding section 910-2. 
A greater-than forwarding section 910-0 may receive a 

more significant greater-than result GTi and a first bit for 
comparison Paci+1) as inputs. If a more significant greater 
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than result GTi is high, a greater-than forwarding Section 
910-0 may output a first bit for comparison Pa(i+1). The 
particular greater-than forwarding section 910-0 of FIG. 9 
can include an AND-type gate that receives a more signifi 
cant greater-than result GTi and a first bit for comparison 
Pa(i+1) as inputs. 

In this way, if a first value has a higher priority, deter 
mined in this particular case according to magnitude, bits of 
Such a value may be forwarded for comparison in another 
compare circuit. 
A less-than forwarding section 910-1 may receive a more 

Significant less-than result LTi and a Second bit for com 
parison Pb(i-1) as inputs. If a more significant less-than 
result LTi is high, a less-than forwarding section 910-1 may 
output a second bit for comparison Pb(i+1). The particular 
less-than forwarding section 910-1 may include an AND 
type gate that received a more significant less-than result 
GTi and a second bit for comparison Pb(i+1) as inputs. 

In this way, if a first value has a lower priority, determined 
in this particular case according to magnitude, bits of a 
Second value may be forwarded for comparison in another 
compare circuit. 
An equal-to forwarding Section 910-2 may receive a more 

Significant equal-to result EQi, as well as bits for comparison 
Pa(i+1) and Pb(i+1) as inputs. If a more significant equal-to 
result EQi is high, an equal-to forwarding section 910-2 may 
output a higher of the Paci{-1) and Pb(i+1). The particular 
equal-to section 910-2 of FIG.9 can include two AND gates, 
one of which receives a more significant equal-to result EQi 
and a first bit for comparison Pa(i+1) as inputs, and another 
of which receives a more Significant equal-to result EQi and 
a second bit for comparison Pb(i+1) as inputs. 

In this way, if first and Second values have an equal 
priority, determined in this particular case according to 
magnitude, a bit having of a higher priority (in this example, 
a higher magnitude) may be forwarded for comparison in 
another compare circuit. 
A second portion 904 may further include a combining 

Section 912. A combining Section may logically combine all 
outputs from a greater-than forwarding section 910-0, a 
less-than forwarding section 910-1, and an equal-to forward 
ing section 910-2 to generate a forwarded bit result PC(i+1). 
The particular combining section 912 of FIG. 9 can include 
an OR-type gate that may receive outputs from greater-than 
forwarding section 910-0, a less-than forwarding section 
910-1, and an equal-to forwarding section 910-2 and output 
a forwarded bit result Pe(i+1). 

Referring back to FIG. 2, it will be recalled that a 
comparator 216 may also provide a Summary result value on 
a Summary result line 222. The Same can be true for the 
arrangement shown in FIG. 7. Thus, if reference is made to 
FIG. 8, one or more of the bit comparator circuits (854-0 to 
854-3 and 856-0 to 856-7) may include or be replaced by a 
Summary result generator. 

In one very particular approach, a least significant bit 
compare circuit for a Status value can be a Summary result 
generator. Thus, in FIG. 8, bit comparator 854-3 can be a 
Summary result generator. AS will be recalled, a Summary 
result generator may determine when two results are of a 
Same type, and provide a result value indicating a multiple 
result indication (e.g., multiple match, miss-free entries, 
miss-free Sub-blocks, miss-free blocks). In Such an 
arrangement, a single result Status value may have a least 
significant bit of "0." while the corresponding multiple 
result Status Value may have a least Significant bit of “1”. 

Referring now to FIG. 10, one very particular example of 
a Summary result generator is Set forth in a Schematic 
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diagram, and designated by the general reference character 
1000. A summary result generator 1000 may receive more 
Significant bit compare results GTi, EQi and LTi and Sum 
mary bits for comparison Sa(i+1) and Sb(i+1). In response 
to such values, a summary result generator 1000 may output 
bit compare results GTCi+1), EQ(i+1), as well as a Summary 
bit result Sc(i+1). 

In FIG. 10, a Summary result generator 1000 may include 
a single result forwarding section 1002 and a multiple result 
forwarding section 1004. A single result forwarding section 
1002 may forward a first Summary bit result Sa(i+1) if a 
more Significant greater-than result GTi is high. Conversely, 
a single result forwarding section 1002 may forward a 
Second Summary bit result Sb(i+1) if a more significant 
less-than result LTi is high. 

In the particular example of FIG. 10, a single result 
forwarding section 1002 may include two AND type gates. 
A first AND-type gate may receive a first Summary bit result 
Sa(i+1) and more significant greater-than result GTi as 
inputs. A Second AND-type gate may receive a Second 
Summary bit result Sb(i+1) and more significant less-than 
result LTi as inputs. 

In this way, if more significant Status result bits indicate 
that one result has a higher priority, a Summary result bit for 
Such a higher priority value can be output by a Summary 
result generator. 
A multiple result forwarding section 1004 may forward a 

high value if a more Significant equal-to result EQi is high. 
In the particular example of FIG. 10, a multiple result 
forwarding section 1004 may include an OR-type gate that 
receives a more significant equal-to result EQi as an input. 
In FIG. 1004, such an OR-type gate may also receives, as 
inputs, outputs from a single result forwarding Section 1002. 

In this way, if more significant Status result bits indicate 
that one result is the same as another, a Summary result bit 
for a resulting output value may be changed from a single 
result value (e.g., 0) to a multiple result value (e.g., 1). 

It is noted that the Summary result generator 1000 of FIG. 
10 may output a greater-than result GTGi+1), a less-than 
result LT(i+1), and an equal-to result (i+1) that can be the 
Same as a received a more significant greater-than result 
GTi, a more significant less-than result LTi, and a more 
Significant equal-to result (i+1), respectively. Such results 
may be forwarded to bits of lesser Significance. AS but one 
example, in the arrangement of FIG. 5, if a bit comparator 
508-3 (for a least significant status bit) was replaced by a 
Summary result generator, Such a Summary result generator 
could provide bit compare results from bit comparator 508-2 
to bit comparator 510-0. 

While the embodiments set forth herein have been 
described in detail, it should be understood that the present 
invention could be Subject to various changes, Substitutions, 
and alterations without departing from the Spirit and Scope 
of the invention. Accordingly, the present invention is 
intended to be limited only as defined by the appended 
claims. 
What is claimed is: 
1. A result compare circuit, comprising: 
a comparator circuit that compares input values to one 

another, the comparator circuit having a first input 
coupled to receive a first result Status value from a first 
portion of a content addressable memory (CAM and a 
Second input coupled to receive a Second result Status 
value from a second portion of the CAM. 

2. The result compare circuit of claim 1, wherein: 
the comparator circuit includes a plurality of bit compara 

tors having a Significance with respect to one another, 
each comparator circuit generating a bit comparison 
result. 
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3. The result compare circuit of claim 2, further including: 
a Subsequent result compare circuits in a result compare 

flow; 
a prior result compare circuit in the result compare flow; 

and 

the comparator circuit provides the bit comparison results 
to the Subsequent result compare circuits in the result 
compare flow and receives bit comparison results from 
the prior result compare circuit in the result compare 
flow. 

4. The result compare circuit of claim 2, wherein: 
the bit comparison results include a greater-than result, a 

less-than result and equal-to result. 
5. The result compare circuit of claim 2, wherein: 
each bit comparator includes 
a first portion that receives a bit from a first result Status 

value, a bit from a Second result Status value, and a 
compare result from a higher Significance bit 
comparator, and generates an output bit comparison 
result for a bit comparator of leSS Significance. 

6. The result compare circuit of claim 5, wherein: 
each bit comparator includes 
a Second portion that receives a bit from a first result 

Status value, a bit from a Second result Status value, and 
a compare result from a higher significance bit 
comparator, and outputs the bit from the first result 
Status value if a compare result is greater-than, outputs 
the bit from the Second result Status Value if a compare 
result is less-than, and outputs a highest of the bits from 
the first or Second result Status values if a compare 
result is equal to. 

7. The result compare circuit of claim 1, wherein: 
the comparator circuit further includes a Summary result 

generator that outputs one value if a Selected portion of 
a first Status result value matches a corresponding 
portion of a Second Status result value. 

8. The result compare circuit of 1, further including: 
a Second result comparator circuit, and 
a multiplexer (MUX) having a first MUX input that 

receives result data from the first portion of the CAM, 
a second MUX input that receives result data from the 
Second portion of the CAM, a control input coupled to 
the comparator circuit, and an output coupled to an 
input of the Second result comparator circuit. 

9. A method of generating Search results in a content 
addressable memory (CAM) device, comprising the Steps 
of: 

generating Search results in a plurality of CAM Sections 
that each include a plurality of CAM entries, each 
Search result including a priority value; and 

comparing multiple priority values to generate a highest 
priority Search result from the plurality of Search 
results. 

10. The method of claim 9, wherein: 
the Step of comparing multiple priority values includes 

comparing a first priority value from a first Search result 
with a Second priority value from a Second Search result 
to generate a compare result, and 

Selectively outputting at least a portion of either the first 
Search result or the Second Search result according to 
the compare result. 

11. The method of claim 10, further including: 
forwarding at least a portion of the compare result 

between the first priority value and the Second priority 
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value for comparison with a third priority value from a 
third Search result before Selectively outputting either 
the first Search result or the Second Search result. 

12. The method of claim 10, wherein: 
comparing the first priority value to the second priority 5 

value includes comparing bits of the first priority value 
to corresponding bits of the Second priority value in a 
Sequential fashion, from a more significant bit to a leSS 
Significant bit. 

13. The method of claim 12, wherein: 
comparing a bit of the first priority value to a correspond 

ing bit of the Second priority value includes 
generating a bit compare result if a more significant bit 

compare result is an equal-to result, 15 
generating a greater-than result if a more significant bit 

compare result is a greater-than result, and 
generating a less-than result if a more significant bit 

compare result is a less-than result. 
14. The method of claim 12, wherein: 
comparing a bit of the first priority value to a correspond 

ing bit of the Second priority value includes 
outputting the bit of the first priority value if a more 

Significant bit compare result is a greater-than result, 
25 

outputting the higher of the bit of the first priority value 
and bit of the Second priority value if the more signifi 
cant bit compare result is an equal-to result, and 

outputting the bit of the Second priority value if a more 
Significant bit compare result is a less-than result. 

15. A content addressable memory (CAM) device, com 
prising: 

a plurality of Sub-blocks that each compare a key value to 
Stored data values, and 

at least one Sub-block magnitude comparator for selec- 35 
tively providing an output of one of the plurality of 
Sub-blocks according to a priority value associated with 
the one Sub-block. 

16. The CAM device of claim 15, further including: 
the plurality of Sub-blocks are arranged into blocks, and 

18 
a block magnitude comparator for Selectively providing 

an output of one of the blockS according to a priority 
value associated with at least one of the Sub-blocks in 
the one block. 

17. The CAM device of claim 15, further including: 
a multiplexer having a first input coupled to one of the 

plurality of Sub-blocks, a Second input coupled to 
another one of the plurality of Sub-blocks, and a control 
input coupled to the at least one Sub-block magnitude 
comparator. 

18. A content addressable memory System, comprising: 
at least one CAM that determines a Search result prece 

dence using a predetermined Set of weighted Search 
result factors, the at least one CAM including entries 
divided into blocks; and 

the Search result factors include a priority value for a 
block containing a free entry. 

19. The content addressable memory system of claim 18, 
wherein: 

the Search result factors include a priority value for a 
block containing a matching entry. 

20. The content addressable memory system of claim 18, 
wherein: 

the Search result factors include a priority value for a free 
block. 

21. The content addressable memory system of claim 18, 
wherein: 

the blocks are divided into Sub-blocks. 
22. The content addressable memory System of claim 21, 

wherein: 

the Search result factors include a priority value for a 
Sub-block containing a matching entry. 

23. The content addressable memory system of claim 21, 
wherein 

the Search result factors include a priority value for a 
Sub-block containing a free entry. 

k k k k k 


