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Efficient Design of BCD-EXCESS 3 Code Converter
Using Quantum—-Dot Cellular Automata
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Abstract

Quantum-dot cellular automata(QCA) is a new technology and it is an one of the alternative high
performance over existing complementary metal-oxide semi-conductor(CMOS). QCA is nanoscale device and
ultra-low power consumption compared with transistor-based technologies, and various circuits using QCA
technology have been proposed. Binary-coded decimal(BCD), which represents decimal digits in binary, is
mainly used in electronic circuits and Microprocessor, and it is comfortable in conversion operation but many
data loss. In this paper, we present an BCD-EXCESS 3 Code converter which can be efficiently used for
subtraction and half adjust. The proposed scheme has efficiently designed considering space and time
complexities and minimization of noise, and it has been simulated and confirmed.

Key words : Quantum-dot cellular automata, Complementary metal-oxide semiconductor, Binary-coded
decimal, BCD-EXCESS 3 Code converter
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Table. 1. BCD-EXCESS 3 Code Truth Table

BCD EXCESS-3
AIB|C|IDIW|X|Y|Z
0 O/0|0j0f0O]0O 111
1 O(o0ojo0o|1]0]1]010
2 o(oj1{0|0O0|1T]0/1
3 O(011{1]0]|11]|110
4 O(110(0]|0O1(1T]1 1
5 O(110(1]1]0]010
6 O(1/1{0(|1]0]0 1
7 oO(111{1]1]0]|110
8 1710010 1(1]0]1 |1
9 171010111111 ]01]0
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Fig. 2. Logic Diagram of BCD-EXCESS 3 Code
Converter.
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Fig. 3. Circuit of BCD-EXCESS 3 Code Converter.
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Fig. 4. Simulation of BCD-EXCESS 3 Code
Converter.
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