B3 E KoM

LASER TECHNOLOGY

Vol.35,No.6
2011 ¥ 11 A

XERS: 1001-3806(2011)06-0820-04

BAZTERERMA R[N ERTSH

B EEA S BER R
(1. WIS B TR B, Hi 5L 273165 2. T2 Bt WA, fify 273155)

WE: TR RE RT3 TR B BE A AR, R A B 4L T i BRI A S 88,
TR FIE R 2R A R A S R R, AL Z I O IS, Pl AR SR O U A TE R 0 7 B ) Bl T A sh g T
R B R AGR BRI SE A A L R R B o SR P& TR A 3 7 JL AT AR 2 Ak [V R B A BRI O 13 AT
TS 0 AR 8 BER U S B R IMaL 77 o @3 23 3 8 48 5 1 i RN R A U U2 JEE A b 35 R )R
BE OB AT 1B SR SR AR X RE R B I . SRR, BRI R RO R 3 4R/ N
KT I — R H A R, RA R R ERR

R SEERT; AEB R WOLHLR R Y0 M SUSHAR s A IRITH

FES %S . TN409 MXERFRIREG: A doi ; 10. 3969/j. issn. 1001-3806. 2011. 06. 026

Finite element analysis of self-assembled MOEMS corner-cube reflectors
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Abstract ; In order to study the fabricating process and the theory of the micro opto-electronic mechanical system( MOEMS)
comner-cube reflector (CCR) , the self-assembly method was used. The principle of self-assembly method fabricating MOEMS
CCR was introduced. First, the shape of hinge can be patterned by lithography and the region of CCR plane was selectively
etched. Secondly, using selective etching solutions, the sacrificial layer was exposed. Thirdly, after the sacrificial layer was
etched, the CCR was self-assembled through the hinge drive the mirror bending up under the driven stress until reach an
equilibrium position, which the driven stress was created by the lattice mismatch between the bilayer. Because finite element
method was suitable to solve the nonlinear problems of elastic stress, it was applied to analysis and models the CCR, mirrors with
different angels and a micro-cube box were also successfully simulated. Furthermore, by adjusting the size of mirror and hinge,
the thickness of the strain bilayer and the top layer, which affect the rotation angle of the mirror, simulation analysis was carried
out. It was shown that the self-assembly method was one of very feasible method for fabricating 3-D micre/nana structures and
had a good prospect of application.
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Fig.1 Material structure of MOEMS corner-cube reflector( CCR)
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Fig. 2 Schematic diagram of- the CCR production process

a—the cross section of structure  b—define the hinge region c—define the
mirror region( to facilitate the observation, zone 1 hasmot been drawn) d—
self-assembled CCR
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Fig. 3 Model result for MOEMS CCR
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Table I Material parameters

a/nm E/GPa uw dens/ (kg » pm~?)
GaAs 0. 56536 123.9 0.31 5.307
Ing , Gag 5As 0. 57347 115.2 0.32 5.389
e = (a, —a,)/a, =0.014345 (8)
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Fig. 4 The light transmission path of CCR
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