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Design of Full Adder Circuit Based on 2-dot Quantum-dot Cellular Automata

WANG Zhichun, CAI Li, YANG Xiaokuo, WANG Sen
(Science College, Air Force Engineering University, Xian 710051, China)

Abstract; Aiming at the problem that Cellulars of 2-dot Quantum-dot Cellular Automata were easy to
switch when signal was inverted in the vertical direction.A method to transfer the signal inverting opera-
tion from vertical to horizontal was proposed. A XOR gate of 2-dot QCA and a full adder based on the XOR
gate structure were designed with this method. The simulation to the function of the circuit was given
through the Genetic Simulated Annealing Algorithm based on the semiclassical model of QCA. The simu-
lation results validated the feasibility and the validity of this method. Compared to the traditional 4-dot
QCA, the 2-dot QCA takes advances of fewer amounts of the electrons and the quantum dots required by
25% ., higher integration by6.2%.
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Fig.1 QCA cells of 2 kinds of structure
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Fig.2 The denotation of logics of 2-dot QCA
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Fig.3 The clocking signals of 2-dot QCA
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Tabl. Truth table of 3-input logic gate
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Fig.4 Basic devices of 2-dot QCAA
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Fig.6 Circuits of 2-dot QCA
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Fig.7 Simulation results of the circuits of 2-dot QCA
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Tab.2 The comparison of performance of the full adder
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