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Abstract In this report, we propose analog VLSI implementation of a resonate-and-fire neuron (RFN) model.
RFN model is a spiking neuron model that has second-order membrane dynamics, and thus exhibits fast damped
subthreshold oscillation, resulting in the coincidence detection and frequency preference. The RFN circuit was
derived from the Lotka-Volterra model to mimic the subthreshold membrane dynamics of RFN model. Through
SPICE simulations, we will show that the RFN circuit can act as a coincidence detector and a band-pass filter
at circuit level. Furthermore, we will also show the noise effects of the performance of the signal detection in the
RFN circuit. These results show that the RFN circuit are expected to be useful for large-scale integrated circuit
implementation of silicon spiking neural networks.
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