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Abstract: 

CAM is defined as a collection of stroge elements. Content -addressable memory (CAM) is used in very  high speed search ing 

applications.  CAM also known  as associat ive   memory, associat ive storage. Content -addressable memory is  frequen t ly  us ed  

in  app l ic at ions , which require h igh-speed searches like database searching and dictionary retrieval. CAM offers high speed 

search functions in single clock cycle. cam searches the data in parallel manner.cam is an active device, it can store the data even 

when the power is off. But the disadvantage in cam is, it is power hungry.  To overcome this we use low power sense amplifiers . 

We are proposing an effect ive gated -power techn ique  to  reduce the   power. The memory stores some data and the incoming 

data is compared against this stored data. If a matching data is finding from the memory locations then the memory returns the 

address of the data location. 

 
Index Terms: CMOS, content addressable memory (CAM), Match line sensing, high speed, low power design, nor type cam, 

Nand type cam. 
 

1. INTRODUCTION 

 

 Most memory dev ices store and ret rieve data by addressing  

specific memory locat ions. As a resu lt, th is path o ften  

becomes the limit ing factor fo r systems that rely on fast 

memory accesses. The time requ ired to find an item      

stored in memory  can be reduced  considerab ly if the item 

can be ident ified fo r access by its content rather than by     

its address. A memory that is accessed in th is way is      

called content-addressable memory or CAM. It prov ides       

a performance advantage over other memory search  

algorithms, such as binary or t ree -based searches or look-

aside tag buffers, by comparing the desired in format ion  

against the entire list of pre -stored ent ries simultaneously , 

often resu lt ing in an order-o f-magnitude reduct ion in the 

search time. Classically a CAM is defined as a functional 

memory with a large amount of stored data that  

simultaneous ly compares the input search data with the 

stored data. Once match ing data are found, their addresses 

are returned  as output as shown in  Fig  

 
Unlike standard computer m e m o r y  ( Random a c c e s s     

memory o r    RAM) i n  which the user supplies a memor y 

address and the RAM returns the data word stored at that 

address, a CAM is designed such that the user supplies a data 

word and the CAM searches its ent ire memory to see if that 

data word is stored anywhere in it. If the data word is 

found, the CAM returns a list of one or more storage 

addresses where the word was found (and in some 

architecture, it also returns the data word, or other 

associated pieces o f data). Thus, a CAM is the hardware  

embodiment of what in so ftware terms would be called an  

associative array. Content addressable me mories (CAMs) are 

hardware  search engines that are  much faster than 

algorithmic approaches for search-intensive applicat ions. 

CAMs are composed of convent ional semiconductor memory  

(usually SRAM) with added comparison circu itry that 

enables a search operation to complete in a single clock 

cycle. CAM can be used as looks up table that suite for AES 

applicat ions. A content -addressable memory (CAM) is a 

crit ical device fo r applicat ions invo lving  as ynchronous  

transfer  mode  (ATM), communicat ion  networks,  databases, 

lookup  tables,  tag  directories,  data  compression,  pattern-

recognit ion and  security or encrypt ion informat ion on a 

packet -by-packet basis for high-perfo rmance data switches, 

firewalls,  bridges and  routers due to  its  high-speed data  

search capability.  The vast number of comparison operations 

required by CAMs consumes a large amount of power. So pre 

computat ion techniques have evo lved. 

 

 2. CAM 

  

Content addressable memory (CAM) co mpares input search 

data against a table of stored data, and returns the address of 

the matching data. CAMs have a single clock cycle  

throughput making them faster than other hardware- and 

s oft wa r e-based search systems. CAMs can be used in a 

wide variety of applicat ions requiring high search speeds. A 

CAM is a good choice for implement ing this lookup 

operat ion due to its fast search capability y. However, the 

speed o f a CAM comes at the cost of increased silicon       

area and power consumpt ion, two design parameters that 

designers strive to reduce. As CAM applicat ions grow,   

demanding l a r g e r  CAM   sizes,   the   power p r o b l e m  

i s  further exacerbated. Reducing power consumpt ion, without 

sacrificing speed or area, is the main thread of recent 
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research in large-capacity y CAMs. Development in the 

cam area is surveyed at two levels: circu its and architectures 

levels. We can co mpare CAM to the inverse o f RAM. 

When read, RAM produces the data for a given address. 

Conversely, CAM produces an address for a given data word. 

When searching for data within a RAM block, the search is 

perfo rmed serially. Thus, finding a particu lar data word can 

take many cycles. CAM searches all addresses in parallel and 

produces the address storing a particu lar word. 

 

3. CAM FUNDAMENTALS 

 

A detailed model of CAM is shown in Fig. The figure shows 

the CAM cell for 3 words and each word having 3 bits. That is 

each word corresponds to 3 CAM cells. There is each CAM a 

matchline is connected to each words and cell is connected 

with search line pairs. The match lines are connected to 

matchline sense amplifiers. Each CAM cell is stored with some 

data and the search operation starts with loading the register 

with search data. And also the matchlines are recharged to high 

value. The high value in the matchline Next the search data 

from the register is given to these archlines. The CAM cell 

compares the stored data against the search data bits on the 

searchlines. If the comparison result is a mis matched condition 

then the matchlines are discharged otherwise matchlines are 

remain in the precharged high state. The matchline sense 

amplifier finds the matched or mis matched condition. And the 

encoder encodes the matching location to its encoded address. 

 

 
 Figure.1. CAM Fundamentals  

 

4.PRE-COMPUTATION CAM DES IGN 

 

The pre-computation CAM uses additional bits to filter some 

mis matched CAM words before the actual comparison. These 

extra bits are derived from the data bits and aroused as the first 

comparison stage. For example, in Fig. 2(a) number of “1” in  

the stored words are counted and kept in the Counting bits 

segment. When a search operation starts, number of “1”s in the 

search word is counted and stored to the segment on the left of 

Fig. 2(a). These extra information are compared first and only 

those that have the same number of “1”s (e.g., the second and 

the fourth) are turned on in the second sensing stage for further 

comparison. This scheme reduces a significant amount of 

power required for data comparison, statistically.  

 

5. PARITY BIT BAS ED CAM 

 

The parity bit based CAM design is shown in Fig. 2(b) 

consisting of the original data segment and an extranet-bit  

segment, derived from the actual data bits. We only obtain the 

parity bit, i.e ., odd or even number of “1”s. The obtained parity 

bit is placed directly to the corresponding wordmand ML. Thus 

the new architecture has the same interface as the conventional 

CAM with one extra  bit. During the search operation, there is 

only one single stage as in conventional CAM. Hence, the use 

of these parity bits does not improve the power performance.  

  

 
 

6.GATED POWER ML S ENS E AMPLIFIER DES IGN 

 

The CAM cells are organized into rows (word) and columns 

(bit). Each cell has the same number of t ransistors as the 

conventional P-type NOR CAM and use a similar ML 

structure. However, the “COMPARISON” unit, i.e., transistors 

M1-M4, and the “SRAM” unit, i.e., the cross-coupled 

inverters, are powered by two separate metal rails, namely  

VDDML and the V DD, respectively. The VDDML is 

independently controlled by a power transistor (Px) and a 

feedback loop that can auto turn-off the ML current to save 

power. The purpose of having two separate power rails of (V 

DD and V DDML) is to completely isolate the SRAM cell 

from any possibility of power disturbances during COMPARE 

cycle. As shown in Figure 3, the gated-power transistor Px, is 

controlled by a feedback loop, denoted as “Power Control” 

which will automatically turn off P x once the voltage on the 

ML reaches a certain threshold. At the beginning of each cycle, 

the ML is first initialized by a global control signal EN. At this 

time, signal EN is set to low and the power transistor P x is 

turned OFF. This will make the signal ML and C1in itialized to 

ground and V DD, respectively. After that, signal EN turns 

HIGH and in itiates the COMPARE phase. If one or more 

mis matches happen in the CAM cells, the ML will be charged 

up. 

 

 
Figure.2. Proposed power-gated CAM with each CAM cell 

and its layout. 

 

7. BASICS OF CAM CORE CELLS  

 

CAM cells are main ly meant to do bit storage and comparison. 

NOR type and NAND type cam core cells are the two main  

CAM cells. SRAM cells are used for the storage of bits in both 

the types. 

 

NOR cell: 

The comparison between the stored bit D and the search bit SL 

is carried out in the NOR cell. The schematic of a CAM cell is 

shown in Fig. 2. The cell uses the complementary of these bits 
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to carry out the correct operations. The schematic also uses 

four transistors M1, M2, M3, and M4. A pulldown path is 

created by these transistors from the matchline. The pair M1/  

M3 and M2/M4 creates  the pull down path. If the comparison 

of SL and D results in a mis match, then it will create a 

pulldown path and connecting ML to ground. If the 

comparison results in a match output then it will d isables all 

the pull down paths and disconnecting ML from ground. 

 

 
 

NAND cell: 

The NAND cell also implements the comparison between the 

search data on the search lines and the stored data bit D. 

Mainly three transistors M1, MD, and  M   are used by this cell 

for the comparison process. The working of this cell can be 

explained through an example. First consider the mis match 

condition that is SL ≠  . In this case at node A the logic value 

is “0” so that transistor M1 gets turned off. For the other case 

SL = D the node A gets a logic value 1, so that M1 gets turned 

on and passes the MLn value to MLn+1 .NAND nature can be 

seen when multiple cells are serially connected. If every cell in  

a word results in a match condition then only it show the 

matching of the entire word. When we compare both of these 

cells we can see that NOR type works at high speed but power 

dissipation is high. While in NAND type cell power dissipation 

is less but it operates at medium speed. So NAND type cells 

are used in many applications . 

 

 

Block Diagram of Conventional CAM: 

 
 

Conventional CAM design in DSCH:   

 
 

Timing Diagram of Conventional CAM 

  
 

Proposed CAM Architecture: 

 
 Proposed CAM in DSCH: 
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 Timing Diagram of Proposed CAM: 

 
 

  8. Results and conclusion: 

 

 Conventional 

CAM 

 

Proposed 

CAM 

Delay  

 

13.063ns 10.622ns 

Devices used      144     93 

Power 

Consumption 

 

  3.93mw 1.863mw 

 

9. CONCLUS ION: 

 

We proposed an effective gated-power technique and a parity-

bit based architecture that offer several major advantages, 

namely reduced  peak current average power consumption, 

search speed. It is much more stable than recently published 

designs while maintain their low-power consumption property. 

When compared to the conventional design. 
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