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Study on the Capacitance Detection Circuit for an Electrostatic Sensor imitate

ing the Tailed Leaf of an Insect for Use in Microrobots
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Abstract : The authors has been developing autonomous micro-robots in MEMS technology that mimic insects. To enable autonomous

walking, it is necessary to understand the external environment and respond appropriately. Therefore, sensors that can be mounted on

microrobots are crucial for autonomy. In this paper, we connected the designed electrostatic sensor to a capacitance detection circuit,

performed simulations, and confirmed changes in the output frequency.
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Figure 1. Electrostatic Sencer
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Table 1. Theoretical value of capacitance

Central angle[°] Capacitance[fF] Central angle[°] Capacitance[fF]

-15° 361.6 1° 1518.9
-14° 434.0 2° 1591.2
-13° 506.3 3° 1663.6
-12° 578.6 4° 1663.6
-11° 651.0 5° 1735.9
-10° 723.3 6° 1880.5
-9° 795.6 7° 1952.9
-8° 867.9 8° 2025.2
-7° 940.3 9° 2097.5
-6° 1012.6 10° 2169.9
-5° 1084.9 11° 2242.2
-4° 1157.3 12° 2314.5
-3 1229.6 13° 2386.8
-2° 1301.9 14° 2459.2
-1° 1374.2 15° 2531.5
0° 1446.6
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Figure 2. Cell body model's capacity

detection circuit
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Figure 3. Output frequency characteristic

with varying capacitance of capacitor Cg
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