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A Study on Integration of Neuromorphic Circuit for Rat-Type Robot Mimicking Muscle Drive
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Abstract: The authors are developing a quadruped robot system that does not require animal-like digital control. By using analog
electronic circuit models that mimic the function of the nervous system, the authors hope to control the robot through biological
mechanisms. In this paper, the authors simulated neuromorphic circuits and measured the fabricated integrated circuits for a rat-

like robot that generates gait by mimicking muscle contractions. As a result, the authors confirmed that the fabricated integrated

circuit can provide the output necessary to drive one joint of the rat-type robot.
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Figure 1. Rat-type robot
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——() : Excitatory synaptic model with delay function
——@ : Inhibitory synaptic model
——Q : Output pin
Figure 2. Schematic diagram of
neuromorphic circuit
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Figure 3. Simulation results of the neuromorphic

circuit of the rat-type robot

AAKFIETFE6

FiiEES TIRE

vout 1

1[V/div]

voutz

Time 0.5[s/div]
Figure 4. Measurement results of the neuromorphic

circuit of the rat-type robot
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