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Table 1 Norm of difference between two successive iterations as a function of iteration number

valtage of center actuator /¥

iteration number norm of difference iteration number norm of difference iteration number norm of difference

1 5.136 9X1077 7 5.816 4X107" 13 7.443 1X107"
2 1.557 1X10°7 8 1.916 3X107 " 14 2.452 5X10° "
3 4,996 9X10°° 9 6.314 110" 15 8.081 2xX10 "
4 1.632 4X10°® 10 2.080 510" 16 2.662 8xX10 M
5 5.363 7X1077 11 6.855 4X 107" 17 8.773 9X107"
6 1.765 7X10°° 12 2.258 9X10 " 18 2.891 1X10"
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Electro-mechanical coupled analysis of continuous-membrane
bulk-micromachined silicon deformable mirror

LIU Yan, CHEN Hai-qing YU Hong-bin, WU Peng, XIANG Xiao-yan. YANG Guo-yuan
(Department of Optoelectronics Engineering . Huazhong University of Science and Technology . Wuhan 430074, China)

Abstract; Based on a continuous-membrane bulk-micromachined silicon deformable mirror, the paper summarizes the manu-
facture process of the deformable mirror. Electro-mechanical coupled analysis is presented in detail. Starting from the thin film
theory, a universal expression which describes the mirror deflection is finally obtained as well. The relationship between mirror
structure parameters and the mirror deflection described by the universal expression can be used to assist in designing mirrors for
various applications. The results show that when a 1 pm thick mirror with 20 pm actuator gap is required to work with an actuator
voltage less than 120 V and a resonant frequency higher than 50 kHz , the deformable mirror radius should be limited between 2. 1
mm and 13. 8 mm. The simulation result reveals that there is an approximate linear relation between mirror deflection and the
square of applied voltage.

Key words: Deformable mirror; Electro-mechanical couplinng;  Adaptive optics;  Electrostatic actuating;  Mirror de-

flection



