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Abstract 
Quantum-dot cellular automata is one of the recent new technologies at the nanoscale that 

can be a suitable replacement for CMOS technology. The circuits constructed in QCA 

technology have desirable features such as low power consumption, high speed and small 

size. These features can be more distinct in memory structures. In this paper, we design a 

new structure for content addressable memory cell in QCA. For this purpose, first, a unique 

gate is introduced for mask operation in QCA and then this gate is used to improve the 

performance of CAM. These structures are evaluated with QCADesigner simulator. 
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1. Introduction  

Implemented circuits in CMOS technology have disadvantages such as high power 

consumption, large physical size and high leakage current [1]. Researchers are looking for 

new technology to overcome these disadvantages. QCA is one of these technologies [1-3]. 

QCA is one of the recent new technologies in the nano-scale that can cover flaws in CMOS 

technology. QCA is a good alternative for circuit design, because the ability to achieve high 

performance with minimum energy consumption [4, 5]. QCA is based on the principle of 

arrest and repulsive of electrons. The main component of the QCA is the square cell that 

contains four holes and two electrons. Coulomb repulsion causes the electrons occupied the 

holes diagonally to each other [4] . 

Designing an efficient QCA memory cell is a problem that has attracted the attention of 

scientists. The works such as [6, 7] have focused on this problem. These works have 

presented a Random Access Memory (RAM) cell in QCA. In this paper, we propose a 

Content-Addressable Memory (CAM) cell, which is different from RAM. CAM is a special 

type of computer memory that can be used in certain very high speed searching 

applications. In this type of memory, the time to reach an item stored in memory is 

significantly reduced [4] .  
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