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Abstract: In order to realize the rotation control of an electromagnetic levitation micromirror from
—180° to +180°, the electromagnetic levitation, electrostatic drive, and closed-loop angle control
used in this system were studied. First, the stator and rotor structures were designed and fabrica-
ted. Then, the relationship between levitation height and the frequency and amplitude applied to the
coil were simulated and tested. The experimental results showed good agreement with the simula-
tion results. On the basis of the analysis of the driving principle of variable capacitance, the rotation
control experiment was performed, which showed that the rotor can rotate under the energizing con-
dition in the phase sequence. Finally, a closed-loop control system with high-precision capacitance
detection was introduced. The experimental results show that when the excitation current p-p value

is 0. 5 A and the excitation frequency is 20 MHz., suspension of the rotor at height of 100 pm can

I F8 B #9:2019-05-23; 84T H #3: 2019-07-20.
EEWB . A8 AARR#EESEIIH No. 2016A030313846) ;)" KEHF T H AL W H (No. 2017KTSCX197)



1936 b=

527 &

control the specified angle and meet the control requirements of the electromagnetic suspension mi-

cromirror.

Key words: electromagnetic suspension; electrostatically drive; micro mirror; control system
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Fig. 1 Schematic diagram of electromagnetic sus-

pension micro mirror
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Fig. 3 Block diagram of angular close-loop control

system
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Fig. 5 Preamplifier for capacitance detection
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