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Abstract An AlN-based piezoelectric continuous membrane deformable mirror is designed. Based on the theoretical

analysis and COMSOL simulation, the structure of AIN MEMS deformable mirror is optimized and the first 14-term

Zernike polynomials are fitted. Its driving performances, especially its aberration correction ability, are investigated

systematically. The research results show that such a deformable mirror has the advantages of excellent linear

control and large deformation. It is compatible with the COMSOL process, and its processing technique is simple

and environmentally friendly, which meets the general requirements of self-adaptive optical system.
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Fig. 1 AIN MEMS deformable mirror. (a) Structural diagram; (b) design of top electrodes
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Fig. 3 Deformation of deformable mirror and AIN/Si thickness ratio. (a) Relationship under same voltage;
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Fig. 4 AIN/Si thickness ratio and deformation of deformable mirror. (a) Relationship under same electric field;

(b) AIN/Si thickness radio under maximal deformation of deformable mirror
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Table 1 Structural parameters of deformable mirror
Parameter Value
Side length of mirror /mm 17
Diameter of electrodes /mm 14
Thickness of Si /um 10
Thickness of Al /pm 1
Thickness of SU8 /um 40
Young modulus of Si /GPa 170
Young modulus of AIN /GPa 350
Young modulus of SU8 /GPa 4.4
Poisson ratio of Si 0.280
Poisson ratio of AIN 0.315
Poisson ratio of SU8 0.220
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Fig. 5 Mirror surface deformation and cross-sectional profile images when central electrode applied with voltage of 10 V.

(a) Image of mirror surface deformation with square film and SU8 frame; (b) image of mirror surface deformation

with round film; (c) cross-sectional profile images of deformation of these two structures
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Fig. 6 Deformation of deformable mirror for central electrode applied with different voltages. (a) Cross-sectional

profile images; (b) maximum deformation
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Fig. 7 Profiles. (a) Mirror surface profiles for No. 1-4 electrodes applied with voltage of 60 V; (b) cross-sectional

profiles of mirror along dotted lines in Fig. (a)
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Fig. 8 First 14-term Zernike aberration fittings of deformable mirror
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