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Abstract : Reversible logic as a new favorable design domain can be used for various fields especially creating quantum
computers because of its speed and intangible power consumption. However, its susceptibility to a variety of environmental
effects may lead to yield the incorrect results. In this paper, because of the importance of multiplication operation in various
computing systems, some novel reversible logic array multipliers are proposed with error detection capability by incorporating
the parity-preserving gates. The new designs are presented for two main parts of array multipliers, partial product generation
and multi-operand addition,  by  exploiting  the  new arrangements  of  existing  gates,  which results  in  two signed parity-
preserving array multipliers. The experimental results reveal that the best proposed 4&times;4 multiplier in this paper reaches
12%,  24%,  and  26% enhancements  in  the  number  of  constant  inputs,  number  of  required  gates,  and  quantum cost,
respectively,  compared  to  previous  design.  Moreover,  the  best  proposed  design  is  generalized  for
<em>n</em>&times;<em>n</em> multipliers with general formulations to estimate the main reversible logic criteria as the
functions of the multiplier size.
Keywords : array multipliers, Baugh-Wooley method, error detection, parity-preserving gates, quantum computers, reversible
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