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IC Design of Neuron Model for Piezoelectric Element Type MEMS Microrobot
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This paper presents the neuron model which could generate the driving waveform of piezoelectric element type micro electro
mechanical systems (MEMS) microrobot. The microrobot was made from silicon wafer fabricated by MEMS technology. The
fabricated robot was 4.0, 4.6, 3.6 mm, width, length, height in size. The mechanical system of the robot equipped with millimeter
size rotary-type actuators, link mechanisms and six legs. The rotary-type actuator drove by neuron model realized by the bare chip.
Neuron model has the same basic features of biological neurons. Therefore, neuron model outputs the driving waveform using
electrical oscillation such as biological neuron. As a result, we showed that neuron model could generate the driving waveform for
the rotary-type actuator of piezoelectric element type MEMS microrobot without any software programs.
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Figure 2. Example of layout pattern of the CMOSIC
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Figure 3. The driving circuit for actuator
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Figure 4. Photograph of the fabricated driving circuit

4. BERENEIEKIZ L BT V7 F o m— X OEHREIE
ERENEE 2 EEZE TR MEMS 77 F 22— X#|Z

)IH#

B —7—1TT ug =

Peige U, RIEREMEDAER AT 7. [EHREERF D =
2 —BETNAOMNE X OEESR T ORINEE
DI % Figure 5.10R"Y. =2 —n U EF)L, B L
YRR T—BION I UV RAXOEREEN TN
ZH Va =267 [V], Vop = 2.20 [V], Vi = 6.00 [V] D
Bl m—& OEFREENS bz,

—cell [V]

A A A
A I A W S Y
A A

4
50 100 150 00

| l I I

Time [us]

Output Voltage [V]

Figure 5. Output waveform while rotary motion
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