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Fig.1 (a) Single pixel of GMLM structure; (b) SEM photo of
GMLM array

* T PO BE A (HEHES . 8883) [ K A AR FL# 3 & (U HE'S . 60708017) .+ [ {8 - )5 A} 2% K 4 (L ¥fiE 5. 20070410773) L IR TH H 48 B2 25 4 Gitt

£ ,2007BB2110) ¥ B3
T {5 /E# . Email : zhangjic@cqu. edu. cn
2007-09-19 W F|,2008-03-16 7

©2008 rf[EHFE



1378 S % 29 &
Movable grating(electrod_e)‘ e A V2

/, J O FC - 2 X(d] _X+d2/€z)2 (1)

t:l/ F.. =— kx (2)

P . v Hr ey AN E B e, K SIO, BARXT A L H 4L

Pielectric layer®10,) 7/ A T SR P47 T B 2 e LB ST L

Fixed reflector(electrode)

Fl'lle=kx
Moyvable grating

O +++++++++ 7 0
dl D £ E1 Fe
Air
- V.
R 2 SiO 2
d, Py g, E§+++++++++ Ax> v, .
0, ————————=— 0

= Fixed reflector(electrode)
(b)
&2 Ca) Pl AR AL 5 (b) S HL 37 55 HLfr 0 A 7 2
Fig.2 (a) Parallel plate model; (b)Actuated voltage and char-
ging distribution
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Fig.3 (a) Experimental principle for GMLM actuation char-

acteristic; (b) Experimental setup sketch-map
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Fig.4 Experimental results (voltage input and voltage output on the imaging plane)
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Effect of Trapped Charges on GMLM Pull-Out Voltage”

Zhang Jie', Huang Shanglian, Sun Jiyong, Zhang Zhihai, and Zhu Yong

(Key Laboratory for Opto-Eletronic Technology & System , Education Ministry of China ,
Opto-Electronic Engineering Department , Chongqing University, Chongqing 400030, China)

Abstract: A grating moving light modulator (GMLM) modulates light energy by changing the distance of the movable grating and
the underlying fixed reflector. The dielectric material SiO, provides trap sites for charges both in the volume and the surface in high
electric field, which will affect GMLM driving characteristic. With Gauss theory, the electrodynamic model is set up. The distribution
of trapped charges and the relationship between the displacement of movable grating and applied voltage are analyzed in detail An
experimental scheme is designed. The experiment indicates that increasing the applied voltage achieves the same displacement due to
the influence of trapped charges,a longer charge time,and a bigger offset voltage.,which is consistent with theoretical analysis.
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