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Thermal Observation on Current Output-Type Artificial Neural Networks IC for SMA Driven MEMS Microrobot
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Abstract: This paper discusses thermal mechanisms of the IC that is mounted on the (Micro Electro Mechanical Systems) MEMS

microrobot. Avrtificial neural networks generate the locomotion rhythms of the microrobot, and the microrobot was driven by

artificial muscle wire-type actuator. We constructed the artificial neural networks on IC chip. Also current mirror circuits was added,

for the actuator is current driven type. The heat distributions in two-type ICs were observed by thermography. As a Result, it is found
that causes of heat generation are both the artificial neural networks and the current mirror circuits.
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(a) Circuit diagram of the cell body model
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(b) Circuit diagram of the inhibitory synaptic model
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Figure 1. Circuit diagram of neuron model
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Figure 3. Example of output waveform of artificial neural
networks I1C

(a) 30 stage of the current (b) 18 stage of the current

mirror circuit mirror circuit

Figure4. Layout pattern of designed IC
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(b) 18 stage of the
current mirror circuit

(@ 30 stage of the
current mirror circuit

Figure 5. Thermal distributions in designed IC
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