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Abstract 

CAM (Content Addressable Memory) provides a fast data search function. CAM compares a search data with all stored data in 
parallel. In addition, CAM returns the address at which the matching data is found. In this paper, we propose a low power 
CAROM (Content Addressable ROM) using Clocked neuron CMOS inverters. Also, we analyze electrical characteristics of the 
proposed CAROM and the conventional CAROM by SPICE simulations. The results show that the proposed CAROM can search 
the data to match faster than the conventional NAND type CAROM and the power consumption of the proposed CAROM is less 
than the conventional NOR type CAROM. 
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Fig.1 Block diagram of CAROM. 
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2.2 NAND CAROM 
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Fig.2 Conventional NAND type CAROM. 

Fig.3 Conventional NOR type CAROM. 
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2.3 NOR CAROM  
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Fig.5 “0” memory state. (i = 1,2,…,m) 
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Fig.4 Proposed CAROM using Clocked Neuron CMOS Inverters. 
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Fig.6 “1” memory state. (i = 1,2,…,m) 
 

Fig.6 “1” CAROM
“1” (i 

= 1,2,…,m) Ci(i = 1,2,…,m)
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.7 “Don’t care” memory state. (i = 1,2,…,m) 
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Table 1  Relationship of connection point  
 and memory state. (i = 1,2,…,m) 

Memory data Connection point 
of nMOS (drain) 

Connection 
point of Ci 

“0”   
“1”   

“Don’t care” GND VDD 
 

Table 1 Fig.5 Fig.6 Fig.7

0” nMOS
Ci(i = 

1,2,…,m) (i = 1,2,…,m)
“1” (i = 1,2,…,m)

“Don’t care” VDD

 

3.2  
Table 2

 
 

Table 2  Definition of search data . (i = 1,2,…,m) 

Search data  [V]  [V] 
“0” VDD 0 
“1” 0 VDD 

“mask” VDD VDD 
Don’t use 0 0 

 

WL 0[V]
“0” “1” “mask” Table 2

(i = 1,2,…,m)
“0”

(i = 1,2,…,m) VDD [V]
(i = 1,2,…,m) 0 [V]

“1” (i = 
1,2,…,m) 0[V] (i = 1,2,…,m)

VDD [V] “mask”

 
 

Table 3  Voltage at Vi. (i = 1,2,…,m) 
Relations of search data 

and memory data 
Vi[V] 

match VDD 

mismatch 0 
mask VDD 

 
Table 3 /

Vi(i = 1,2,…,m)
Vi(i = 

1,2,…,m) VDD[V] Vi(i = 
1,2,…,m) 0[V] mask

Ci(i = 1,2,…,m) VDD[V]
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3.4 CAROM  

Table 4
W L  

 
Table 4  Device Parameter. 

 n-ch MOS p-ch MOS Unit 
Channel 
Width W 

3.75 1.0 m 

Channel 
Length L 

0.4 0.4 m 

 

MOSIS TSMC 0.35 m
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Fig.8 Simulated waveforms. 
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Table 5  Search time. 

The 

number 

of bits 

NOR 

type 

NAND 

type 

Proposed 

CAROM 

1 bit  

mismatch 

All bit  

mismatch 

All bit 

match 

All bit 

match 

16 bit 4.14[ns] 3.63[ns] 8.83[ns] 5.52[ns] 

32 bit 4.15[ns] 3.65[ns] 14.7[ns] 6.78[ns] 
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Table 5 SPICE NOR
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Fig.9 Power consumption vs the number of words. 
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