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In this research, to clarify the usefulness of asynchronous circuits for
deep machine learning, we designed low energy convolutional neural network circuits for image
classification on Field Programmable Gate Arrays (FPGAs) as asynchronous circuits. Also, we designed

quantized binarized neural network circuits as asynchronous circuits. Compared to synchronous
counterparts, the energy consumption of the binarized neural network circuits was reduced to half in
the best case. Furthermore, to improve performance, we proposed a design method to implement
asynchronous circuits on FPGAs using placement constraints.
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