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Study on Integration of Neuromorphic Circuit for Utilizing to Quadruped-Robot

ONEREH,  FERME', sy,

EIAE®,

Yo AFRRRZ,  /NRUE#RZ,  BIEREES, R

*Shinya Kato?, Yu Usami?, Arisa Sakaki', Mika Kurosawa?, Takuro Sasaki?, Masaya Ohara?, Yuki Takei®, Ken Saito*

Abstract: The authors are studying a circuit which generates active gait by using artificial neural networks. In previous research, the
quadruped robot we developed was able to actively generate gait pattern using independent neuromorphic circuits. However, the
element variation is large in the discrete circuits. Characteristics of neuromorphic circuits could not obtain accurately. In this paper,

the authors investigated integration of neuromorphic circuits. Integration of neuromorphic circuits realizes the integration of four

discrete circuits. Besides, integration is expected to reduce device variations. As a result of simulation (Hspice), integrated circuit

obtained the same characteristics as a conventional neuromorphic circuit.
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Figure 1. Self-inhibitory neuron model (A) Cell body
model (B) Inhibitory synaptic model
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Figure 2. (a) Simulation result, (b) Relationship
between synaptic weight voltage
and pulse frequency
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Figure 3. Relationship between W/L ratio and
time constant (Mis3)
— 290
[
2=}
7 240 P
o
= [ ]
g °
g ]90 1 1 1 1 [ ]
[
0.1 10

Ratio of width and length (W/L)

Figure 4. Relationship between frequency and
W/L ratio
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