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Reversible Logic Synthesis with Positive/Negative Control Model
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Abstract  Based on traditional Toffoli gate, a new reversible network cascade model PNCRC is
proposed. The model consists of five line-styles, and it is able to control output of target bits
with positive/negative way effectively. A reversible synthesis algorithm corresponding to the pro-
posed model is also designed in this paper. Compared to the previously reported results, some ex-
periments on NCMC Benchmark functions (less than or equal 16 variables) show that PNCRC de-

crease the number of garbage output and number of reversible gates as a whole.
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Reversible logic synthesis is considered as a rapidly de-
veloping research area. Interest in reversible logic is sparked
by its necessity in quantum technologies. Reversible imple-
mentations are also found in cryptography, Information secu-
rity, nanotechnology, and so on.

The amount of reversible logic gate and amount of gar-
bage are a very important criterion for a good synthesis pro-

cedure, since in most technologies the addition of only one bit

of garbage is expensive or even impossible to implement.
Based on this information, a crucial way to help reversible
logic to evolve and become usable is to design a synthesis
method which uses the theoretically minimal number of re-
versible gate and number of garbage bits.

In this paper, a reversible network cascade model is pro-
vided. This model can be controlled with positive/negative,
and the algorithm of reversible synthesis is proposed for the
model. Using the approach, the authors create a program
and run it to synthesis the NCMC Benchmark functions with
less than twelve variables. The experimental results show a
proper improvement for the number of garbage outputs and
number of gates, and the method can minimize the number of

NOTs in reversible network.



