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Nano-photonic Processing Unit for Recurrent Neural Network Applications
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This work proposes an optoelectronic processing system based on an optical
arithmetic circuit for simple recurrent neural networks with memory function, aiming to establish a
high-performance and low-power optical computer system. The proposed circuit has a mechanism to
calibrate the phase difference of the recursive path and an OEO nonlinear activation function to
realize an operator that can efficiently execute RNN applications. In the accuracy evaluation, we
confirmed that the real application can be inferred without degradation of accuracy even in an
environment where arithmetic errors are due to noise. Furthermore, we confirmed that the proposed
circuit could achieve 467x and 7.3x performance improvement and 93% and 58% energy saving compared
to existing optical/electrical accelerators, respectively.
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