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as one of the most widely used circuits in digital computing systems. Divider

new and efficient design of a parity-preserving reversible non-restoring
divider. For this purpose, first, a parity-preserving reversible D-latch is
proposed. second, a parity-preserving reversible n-bit register is presented
using the proposed reversible D-latch. Third, a parity-preserving reversible
(n+1) bit shift register using the proposed reversible D-latch and other
reversible gates is proposed. Finally, a parity-preserving reversible n bit
divider is developed based on the non-restoring algorithm. The results of
comparisons show that the proposed circuit is superior in terms of

evaluation criteria of reversible circuits such as quantum cost, number of

constant inputs and number of garbage outputs compared to previous
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Highlights

e Proposing a reversible D-latch memory with parity preserving ability.

e Introducing a reversible register with parity preserving ability.

e  Providing a parity preserving reversible left-shift register with parallel load capability (PIPO).

e Development of an efficient parity preserving reversible non-restoring divider using the proposed circuits.
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Figure 8: flowchart of non-restoring divider [16, 40]
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Figure 16: proposed parity-preserving reversible n-bit non-restoring divider circuit
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Table 7: comparison of proposed reversible register with previous works
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Figure 17: comparison chart of reversible register

o S Llod 1 [FV] a0 b anslie j0 golgiin plociS p old wo ) oo abasde ¥ Jgaz ,0 a5 jsblen
92 oS B SHEYT ez so b aslio 10 5 01 (5 amaliia ;3 5 23 5 5 (2,5 ¢ oastlsS Ay slayial b
D)l 65 p oile bak CoblB iy g Wl (g > sl el

3,90 [FY N0V Yzl o 10 35250 250 e L s3leinin p3eetS (55l ) Skl b (o NH] (o @ it LS
ol oo 00lo HLaS VA S Jloges ;o N=1 (5,8 L g A gz 0 ol s as calad 3 )18 anslas g oLl

Oy S, L oleiinn pcaS p silge )b CebB L G 4 il LS aolie A Jgur
Table 8: comparison of proposed reversible PIPO left-shift register with previous works
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Figure 18: comparison chart of reversible PIPO left-shift register
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Figure 19: comparison chart of reversible divider
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