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Abstract

A Study on Self-Timed Emulator for

Spiking Neural Network

Haruyoshi TOMOI

In recent years, novel neural networks such as deep learning are actively investi-
gated and their implementation techniques are also studied. Particularly, spiking neural
network (SNN) is noticed as a biological model to express neuronal membrane potential
due to synaptic spike signals. However, computational complexity required for large
SNN simulation is too enormous to be calculated on commodity computers within prac-
tical time. Thus, I examined an SNN emulation method on field programmable gate
array (FPGA) in this study and I designed its FPGA circuit emulating asynchronous
spike propagation in SNN by using the clockless self-timed circuit (STC).

As a result of designing the SNN emulator for FPGA, the emulator has the pos-
sibilities that I am quicker in 10,000 times than time on SNN model. Since there is
a tradeoff between its acceleration factor a and emulation time resolution dt, I formu-
lated and identified it as a = dt X f.r where f.r denotes actual clock frequency of the

synchronous part of the proposed emulator.
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