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Research of an Adaptive Micro-Mirror Based on
Micro-Opto-Electro-Mechanical-System

Li Saijun Pei Dan Bai Jian Hou Xiyun Yang Guoguang
(State Key Lab of Modern Optical Instrumentation , Zhejiang University, Hangzhou 310027)

Abstract: A novel adjustable focal-length optical adaptive micro-mirror based on bi-mental effect is presented.
Compared with traditional deformable micro-mirror, micro-mirror fabricated by this method has the advantage of low
driving voltage and large driving force. Besides, it is easy to be fabricated. Micro-machining processes such as
oxygenation, photolithography, chemical etching and sputtering are experimented. A 4 X4 bi-metal adjustable focal-
length micro-mirror arrays have been completed. Each unit has an area of 3 mm X3 mm with the thickness of silicon
60 pym and aluminum film 150 nm. Deformable mirror area covers 79% of the total mirror area which is 100% .
Dynamic performance of adjustable focal-length micro-mirror is tested using laser wave-front interferometer.
Experiment results demonstrate that the micro-mirror can produce uni-directional continuous deformation with the
maximum deformation of 15.8 and nonlinearity lag of 27% . It can work at 0~2.5 V with an adjustable focal length
ranging from oo to 0.036 m.
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Fig.1 Working principle of adjustable focal length
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Fig. 2 Micro-machining process of micro-mirror arrays
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Fig. 3 Photograph of 4X4 array bi-metal adjustable focal

length micro-mirror
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Fig. 4 Schematic diagram of interfermetric optics
WEETHERLEE P AL, BOCHREL
A REEHSES L. MRS RS,
B TFRIBAE, U B P O R B R TS P
Tt 0 e AR, R 1 R R T B IR A&
AR ER L SR 3 TEARHER KGRI R T s BY R
RETW. HEE A KRN
A = 4f/cos @, (6)
A f bR eSSk BB, 0 TR S5 6 A e A
F 0 e B, R 1 FEAR R SR RTSR T s B9 IR
REHER G 2 TESHEBE K RT R s RSB
BETW. tEE A RN

N = D
cos §
KA Az A B —A T8 5 8O0 B IR B85 L
BE
Mt E
A=A1—A2=4-C§‘:€=A, ®)

KA A HEOER R RS

Ax = Acos §/4, €©))
Xt TR HYEH .0 &~ 0,Ax = 2/4,11E 15

Az = 158. 2 nm, (D

g LT, TWEIR OB 3 —A T K800 DL
RO mB R A 158. 2 nm,

CCO#EM TR WA 5 fia. LA,
BERT, AT A EE B T &8 %30, B R KA, &
N, BEBUNE, RSN, HEMEE 2.5V
B RBHP.O AL R KRB I E R 100 5L W
IDXRBENERITERIMEFT LR RFBEREN
15.8 pm, ARAEHEE O M IR & RMER TR
DATTE A3 B BE A A2 BE , WA £ 38 il oo~0. 036 m,

B

B5 &R AEMERTTHE
Fig. 5 Interference pattern of an unit of 4 X4 array bi-metal

adjustable focal length micro-mirror
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Fig. 6 Deformation curve of an unit of 4X4 array bi-metal

adjustable focal length micro-mirror
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