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Design of new Wallace tree multiplier based on improved compressor
HUANG Ruijun, LIU Jie, LIU Honghai, TANG Xuefeng, HONG Jun, LI Jingyu

(School of Information Engineering, Huzhou University, Huzhou 313000, Zhejiang, China)

Abstract: In order to reduce delay and power consumption and improve the overall performance of the processor, optimizing the
critical path of the multiplier becomes an important option in the design of the multiplier. Firstly, by reducing the logical redundant
items in the logical expression of the compressor, the complexity of the circuit is reduced, the critical path of the circuit is
shortened, and the delay of the compressor is reduced. Then, using Booth algorithm, combined with the proposed improved
compressor, the Wallace tree structure is used to redesign the 32—bit multiplier. Simultaneously analyzing the designed multiplier,
its critical path delay has been reduced to 11 XOR gates. Finally, based on the SIMC180 nm process, the multiplier is simulated and
verified. The experimental results show that the proposed design can effectively improve the calculation speed and reduce power
consumption, which is better than the existing multiplier scheme.
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Fig. 1 Traditional 4-2 compressor
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Fig. 2 Improved 4-2 compressor
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Fig. 3 Structural diagram of a traditional 5-2 compressor
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Fig. 4 Improved 5-2 compressor
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Table 1 Comparison of 4-2 compressor performance

E 20 IFE/ mW K AR FER]/ ns
SCHR[ 719 4-2 JESR % 0.18 0.71
ASCRRR 4-2 TR 0% 0.17 0.65
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Table 2 Comparison of 5-2 compressor performance

S I/ mW KAt AL SE R/ ns
SCHR[ 8] 5-2 [R4i s 0.28 0.72
AR 5-2 JE4i o8 0.24 0.66
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Fig. 5 Structure diagram of the multiplier
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Fig. 6 New Wallace tree compression structure
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Table 4 Comparison of compressed tree structures
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Fig. 7 Functional simulation diagram
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Table 5 Comparison of multiplier performance

ek i Ei/ns DFE/mW JEAEEE EA/mm?
SCHKL 8] 2.49 5.41 18-2 0.154 6
O SCHR[8]  2.35 5.40 18-2 0.1397
SCHR[ 7] 2.56 5.69 22-2 0.162 9
Fri it 2.41 5.14 22-2 0.1227
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