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Design of reversible double-edge flip-flops

ZHANG Ying, WANG Lun-yao*, XIA Yin-shui
( Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China )

Abstract: Using the reversible D-latch, a design of the reversible double-edge flip-flops based on the principle
of double-edge flip-flop is proposed. The reversible D-latch is designed based on taking advantage of the signal
replication properties of the Feynman reversible logic gate. The Fredkin reversible logic gate is employed to
select and output the data stored in the D-latch in the design. Furthermore, the Verilog hardware description
language is used to model the behaviors of the reversible logic gates, and to verify the function of the proposed
reversible double-edge D flip-flops. Compared with the existing reversible flip-flops, the proposed design has a
more compact structure, less ancilla bits, and lower quantum cost under the same data transmission rate.

Key words: reversible logic; double-edge flip-flops; D latch; quantum cost



