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Design of Memristive Multiplier Based on Complementary Resistive Switch

LI Zhigang, CHEN Hui,LIU Peng, WU Jigang
(School of Computer and Technology, Guangdong University of Technology, Guangzhou 510006, China)

[Abstract] The existing memristive arithmetic logic primarily uses a single’memristor as the storage unit, which is
vulnerable to Teakage currents in the memristor cross array and the high/complexity of logic synthesis in a logic circuit
design;consequently,increased delays and area overheads will be indicated in the serial addition operation of the current
multiplier design.A Complementary Resistive Switch(CRS) is a key device for realizing the memristive arithmetic logic
as it can reconfigure the logic circuit operation speed and restrains leakage currents in a memristor cross array. A
memristive multiplier with weak carry dependency is proposed herein. To improve the logic performance of the
memristor, based on the circuit structure of the CRS, two types of optimization schemes for the adder are designed to
simplify the operation steps. Subsequently, by improving the classical multiplication method and disassembling the carry
data, the dependency between carry data during the operation is reduced, and a parallel addition operation is realized.By
mapping the designed multiplier to a hybrid CMOS/crossbar structure, the performance of multiplication computation is
improved significantly. The feasibility of-the proposed multiplier is verified in a Spice simulation environment. The
simulation results show that compared with the existing multiplier, the proposed multiplier reduces the delay cost from
O(n*) to the linear level and reduces'the area cost by approximately 70%.
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Table 3 Implementation steps of partial product calculation
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Table 4 Implementation steps of 2-bit multiplier
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Fig.9 The data dependency graph of N-bit multiplier
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Fig.10 Simulation results of partial product operation
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Fig.11 Simulation results of 1-bit TC adder
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Fig.12 Simulation results of 2-bit PC adder
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Fig.13 Simulation results of A in multiplier operation
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Fig.14 Simulation results of A, in multiplier operation
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Fig.15 Simulation results of au_A'in multiplier operation
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Table 5 Performance comparison of N-bit multiplier
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