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In this work, we focus on the perceptron, which is an essential function of
neural network, and realize it by using a DAC-type multiplier that corresponds to the calculation of
the weight sum for inputs, and a source-follower circuit that corresponds to the activation
function ReLU. We demonstrate to reduce the hardware cost intended to be installed in a sensor node.
Therefore, we design the circuit and layout of the multi-layer neutral network with the proposed
perceptron circuit, and carried out chip fabrication and measurement evaluation by the CMOS 0.6um
process. As a result, we are confirmed the fundamental function as a neutral network, and convinced
the superiority in terms of area and power consumption compared to the conventional digitally
mounted circuit using FPGA.
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4 4-2-1 10.33 118 0.96 1 4 Perceptron

5 1-39 10.59 223 2.73 chip

(Analog-based 6 9-3-1 10.41 219 217 (low)
MLPs) 7 7-6-5 10.58 234 3.05
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