’m Check for updates

Journal of KIIT. Vol. 18, No. 5, pp. 37-42, May 31, 2020. pISSN 1598-8619, eISSN 2093-7571 37
http://dx.doi.org/10.14801/kiit.2020.18.5.37

Design of Space Efficient Nano-Scale QCA Comparator
Using Electron Interaction
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Abstract

Modern circuit technology, CMOS, has evolved in ways of increasing integration, but faces many limitations,
including high power consumption and heat generation. Quantum-dot cellular automata (QCA) is attracting attention as
a next-generation circuit technology to replace CMOS due to its low power consumption and nanoscale circuit
configuration. Since the QCA was proposed, several digital circuits have been proposed in the QCA environment.
Comparators, one of the fundamental components of digital circuits, have also been designed in many ways, including
using XOR gates, NAND gates, or multilayer structures in a QCA environment. In this paper, we propose a space
efficient comparator with a coplanar structure using a NAND gate, and a 2-bit comparator based on it. The proposed

comparator verifies and analyzes the motion through simulation.
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Simulation Results
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