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   DESIGN AND ANALYSIS OF APPROXIMATE REDUNDANT BINARY MULTIPLIERS
Abstract:
 As technology scaling is reaching its limits, new approaches have been proposed for computional efﬁciency. Approximate computing is a promising technique for high performance and low power circuits as used in error-tolerant applications. Among approximate circuits, approximate arithmetic designs have attracted signiﬁcant research interest. In this paper, the design of approximate redundant binary (RB) multipliers is studied. Two approximate Booth encoders and two RB 4:2 compressors based on RB (full and half) adders are proposed for the RB multipliers. The approximate design of the RB-Normal Binary (NB) converter in the RB multiplier is also studied by considering the error characteristics of both the approximate Booth encoders and the RB compressors. Both approximate and exact regular partial product arrays are used in the approximate RB multipliers to meet different accuracy requirements. Error analysis and hardware simulation results are provided. The proposed approximate RB multipliers are compared with previous approximate Booth multipliers; the results show that the approximate RB multipliers are better than approximate NB Booth multipliers especially when the word size is large. Case studies of error-resilient applications are also presented to show the validity of the proposed designs.
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