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Towards neural-network integrated circuits

exploiting resistive-RAM-based synaptic devices
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Abstract— We propose a possible conceptual
LSI architecture for neural networks using resistive-
random-access memory (ReRAM) devices. Because
ReRAMs electrically act as resistors, and they can pre-
serve the resistance according to the amount of the cur-
rent flows, one may replace conventional synaptic de-
vices with ReRAM O synaptic devices. In this paper,
to simulate possible neural network circuits, we pro-
pose a behavioral SPICE model of unipolar ReRAMs,
and then show examples of possible LSI structures for
Hopfield-type and multi-layer neural networks exploit-
ing a conventional 3D LSI technology and cross-bar
wiring circuits built with unipolar ReRAMs.

Keywords— ReRAM, neural network LSI
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