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Development of Leg Mechanism with Leg and Electrostatic Motor by Batch Fabrication for Microrobot
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Abstract: The authors study millimeter-sized microrobots. Previously, we had fabricated the electrostatic motor and the leg of the

microrobot separately. However, further miniaturization was difficult because the robot components were assembled by hand. In this

study, we report the design and fabrication of a mechanism that can form the electrostatic motor and the leg mechanism of the

microrobot in a single batch based on theoretical calculations. The results of the theoretical calculation showed that the generated force

was 0.65 mN higher than that required for the walking motion of the microrobot, and that it satisfied the conditions sufficient for

walking.
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Figure 1. Structure of electrostatic motor
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Figure 2. Sword shaped Leg
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Table 1. Spring Dimensions

Name of spring springl | spring2 | spring3
Cantilevered beam length 510 510 290
(L)[um]
width(b)[um] 5 5 5
thickness(h)[um] 40 40 40
Number of springs(N) 2 1 2
Number of spring 9 18 10
steps(n)
deflection(x)[um] 200 100 100
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Figure 3. Fabricated Electrostatic motor
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