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Abstract: This presentation discusses the challenges and prospects of using resistive switching 
devices in machine/deep learning accelerators. First, we introduce the crossbar array architecture 
to efficiently implement the weighted sum and weight update operations that are commonly used in
the neuro-inspired machine/deep learning algorithms, and described the desired device 
characteristics of the synaptic weights and neuron nodes. Then, we present “NeuroSim”, a device-
circuit-algorithm co-design framework to evaluate the impact of non-ideal device effects on the 
system-level performance (i.e. learning accuracy) and trade-offs in the circuit-level performance 
(i.e. area, latency, energy). Last, we propose to binarize the neural network algorithm to allow very 
low precision weights and neurons, thereby making it compatible to “digital” synapses (i.e. binary 
NVM) and showed our efforts for large-scale prototype demonstration.
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