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SMA-Type MEMS Miicrorobot Driven by Artificial Neural Networks Capable of Output Current
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Abstract: This paper proposes a walking hexapod microrobot that mimics an insect’s walking behavior. The robotic component is

fabricated by the micro electro mechanical systems (MEMS) process, which is based on the IC production process using silicon

wafer. The miniature rotary actuator is constructed from miniature silicon components and an artificial muscle wire based on shape

memory alloy (SMA). A rotary motion is generated by successively passing an electric current to the artificial muscle wire. To
achieve high-speed operational walking of the MEMS microrobot locomotion by the artificial muscle wire actuator, a two-hole-type
rotor with low heat capacity was developed, and its thermal distribution were observed. After externally connecting with a artificial
neural network IC controller developed by us, the microrobot traveled at 21.2 mm/min.
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Figure 1. Structure of the microrobot
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(a) Cell body model (b) Inhibitory synaptic model

Figure 2. Circuit diagram of the cell body model and the
inhibitory synaptic model

Figure 3. Layout pattern of designed IC
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(a) Disc-shaped rotor  (b) Two-hole-type rotor

Figure 4. Thermal distributions in the rotary actuators

Figure 5. Microrobots with different locations of the lead
wires
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Figure 6. Example of walking motion of the MEMS
microrobot
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