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The purpose of this research was to realize an energy efficient edge Al
device using asynchronous circuits. The edge Al device consists of a processor, an accelerator, and
an interface circuit connecting them. First, we designed an open-source RISC-V processor and an
asynchronous binarized neural network (BNN) circuit. Next, we designed an interface circuit to
connect the synchronous RISC-V processor and the asynchronous BNN circuit. Finally, an edge Al
device combining all of these circuits was implemented on an FPGA and evaluated. We were able to
reduce the energy consumption by about 34% compared to the case where all the circuits were
synchronous circuits.
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[1] Google, “Coral”, https://coral.ai/
[2] Sipeed, “Sipeed Maixduino”, https://maixduino.sipeed.com/en/
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