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MEMS Scanning Mirror with High Resonant Frequency
Comb Axisymmetric Structure
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(Micro Electromechanical System Research Center of Engineering and Technology of Anhui Province,
School of Microelectronics, Hefei University of Technology, Hefei 230009, China)

Abstract Aiming to address the drawbacks of electrostatic-driven MEMS scanning mirrors, such as low
resonant frequency and high driving voltage, a novel two-dimensional MEMS scanning mirror with improved
resonant frequency and reduced driving voltage is proposed. The scanning mirror adopts an interleaved vertical
comb structure with axisymmetric distribution. Through the theoretical analysis of the device, the theoretical model
is established. COMSOL simulation software is employed for static and dynamic analysis to verify the performance
of the scanning mirror. The results demonstrate that the comb axisymmetric structure can provide greater driving
torque during deflection, while avoiding the interference caused by the unbalanced motion of the traditional comb.
Under the sine wave voltage of 12 V and 16 V, the resonant frequencies of the fast axis and the slow axis are
11657 Hz and 6211.4 Hz, respectively, and the corresponding mechanical deflection angles are 5.9° and 6.6°.
Furthermore, a significant disparity between the resonant frequencies of both axes effectively suppresses mutual
interference between their respective motion states. Finally, a set of fabrication processes suitable for this device has
been designed.
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Fig. 1 Structure diagram of MEMS scanning mirror

(a) force

movable
comb tooth

static

b torsion
®) comb tooth

S0) force beam

K2 PIFRIG SR B () SRR, (b) fZgihiih
Fig.2 Schematic diagram of the two comb tooth structures. (a)

Comb tooth axisymmetric, (b) traditional comb tooth
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Fig. 3 Deflection displacement of different comb tooth structures in the same situation. (a) Same voltage applied to both comb teeth

(traditional structure), (b) voltage applied to one comb (traditional structure), (c) same voltage applied to both comb teeth (ax-

isymmetric structure)
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Fig. 4 Simplified schematic of a one-dimensional scanning

mirror
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Tab. 1 Dimensions of MEMS scanning mirrors
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Tab.3 Performance comparison of MEMS scanning mirrors
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