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Wide Range Frequency Tuning by Mechanical Restriction
using MEMS Actuator and Bi-stable Mechanism in Micro Mirror
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Fig.1 Schematic view of the electrostatic torsional actuator
driven by staggered vertical comb-drive
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Fig. 2 Bi-stable mechanical spring that has the pre-stressed
geometry (a) Before restriction (4um distance), (b) after restriction
(20um overlap)
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Table 1 Simulation results for the wide range frequency tuning

State Resonant Frequency (Hz) Tuning Ratio (%)
Free 2179.8 -

One side restriction 2720.1 24.8

Both side restriction 3181.1 45.9

Tope: Tos Do NANSYS
Type: Total Deformation

Frequency: 3181,1 Hz
Uniti m
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Fig.3 The resonant frequency when Both restriction beams are
restricted by bi-stable shuttles
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Fig. 4 The fabrication process of the device
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