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Design of signed multiplier in logic synthesis based on improved Radix-4 Booth algorithm
WANG Lihua, ZHANG Jiasheng, XU Li
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Abstract: Logic synthesis is an important part of integrated circuit design. During logic synthesis, the multiplier
unit needs to be specially designed. In order to optimize the circuit delay. reduce the circuit area, and improve the
overall performance of the multiplier, this study designed a signed multiplier based on the improved Radix-4 Booth
algorithm. A resource multiplexing Booth encoder was used to convert the 3-bit code into two control signals, which
jointly controlled the Booth selector to generate partial products. The sign bits of the partial products were
uniformly expanded using a simple circuit. The reorganized partial products were compressed and summed by using
carry-save adder to shorten the critical path and reduce the circuit area. Based on the SMIC 28 nm process library.,
the logic equivalence checking and logic synthesis were conducted on the 16 X 16 bit signed multiplier by using the
proposed algorithm. The circuit delay, circuit area and resource information of the netlist after logic synthesis show
that the proposed method can improve the circuit performance of the multiplier.
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