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A memristor synthesis framework optimized by BDD reordering

LIU Peng, ZHU Yajun, YAO Lian, WU Jigang
(School of Computer Science and Technology, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: To address the issue of excessive hardware overhead that arises when mapping binary
decision diagrams (BDD) to memristor crossbar arrays within path-based memristive logic compu-
ting frameworks, a memristive logic synthesis framework based on BDD reordering optimization
is proposed. The framework pioneers the application of the adaptive restart genetic algorithm
(ARGA) to BDD variable order optimization, which generates BDD structures more suitable for
mapping to memristor crossbar arrays, while its built-in adaptive restart mechanism ensures the
efficiency of this optimization process which further optimizes the number of rows and columns in
the mapped crossbar array, thereby effectively reducing hardware area. Evaluations were conduc-
ted on 17 benchmark circuits, and the experimental results show that compared with the original
memristive logic framework, the proposed method reduces crossbar area by 15% , operation ener-
gy consumption by 26% . and latency by 12%. Moreover, in comparison with other memristive
logic frameworks such as COMPACT and CONTRA, the proposed method reduces operation en-
ergy consumption by 3 and 4 orders of magnitude respectively, and decreases latency by 80% and
97%, respectively. Through the collaborative optimization of BDD structures and memristor ar-

ray mapping constraints, this research provides an effective approach to enhance the synthesis ef-
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