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A network training method of memristor-based crossbar by
weight reduction to overcome IR-Drop
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(School of Computer Science and Information Engineering, Hefei University of Technology, Hefei 230601, China)

[ Abstract] Memristor—based crossbar can effectively accelerate matrix — vector multiplication in neural network. However, the
accuracy of crossbar may seriously decrease due to IR-Drop. To reduce the impact of IR—Drop on the memristor—based crossbar,
this paper proposes a network training method of memristor—based crossbar by weight reduction. Firstly, L2 regularization is added to
the network training to shrink the weight distribution to a small value range, which increase the resistance of memristor in crossbar to
reduce the impact of IR-Drop. Then, a mapping algorithm with the constraint of row and column is used to map the weight to the
memristor less affected by IR—Drop, which avoids that large weights mapped the memristors with high IR—Drop, increasing the
accuracy loss of memristor—based crossbar caused by IR-Drop. Finally, the weights mapped to the memristor with high IR-Drop are
reduced iteratively, and the accuracy of the memristor—based crossbar can be restored through retraining. The experimental results
show that the proposed technique can pull the classification accuracy up close to ideal level with the loss of less than 1%.
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