CRVECHE BUE" o R TR Vol. 17 No. 10
2009 4E 10 A Optics and Precision Engineering Oct. 2009

XEHS 1004-924X(2009)10-2351-08

BE A& 128 jT X128 JT B i&E M ik & HUE R FE 51

Z HE,%H%% KRR L4
EEAEAE BRRASATERALSN S#EEABHAEHHRERLRE, i KT 430074)

FE TR0 LR S 5% 0 4548 5 50ty vk IR ) T B LAY e 4E n] AR 4R 128 ST X 128 ST b IS R KE ) .
T2 THT P V0 02 4 00 R AR A8 (TTO) B B84 g 1 BT I ol A 388 3 o' 20 8 R 0 18 O ol Dy 7645 B8 128 6 X 128 ST B
FLEEF B % s T AR Ry TTO B, b r AR i [ L B 51 HE 51 4 5%, 454 13 LAY BLAR 9 50 e, [ L 2Z2 8] 9 TRT B D9 100 e, J& 7
R EAR Z R A2 R EE O 20 pm, B E T IZTAT B VR R SUOE B OGRS R R W)L LE 0. 2~5. 0 V(RMS) LK IH
P Y it % e M A B 50~400 pm, FE SRV AR BE R T FE 10 pom 224 50T i o6 BB B0 T BB H0U(E . 12 100 B R o 10
B AR 5 AR B R b, T AR M 2 A

X 8 W:AERAFRAROERER

hE4S%ES . TH703;0753. 2 MHERFRIRED A

Electrically driving and controlling adaptive 128 element X 128 element
liquid crystal micro-lens array with tunable focal length
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Institute for Pattern Recognition and Artificial Intelligence ,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: A new electrically driving and controlling 128 element X 128 element Liquid Crystal (LC)
micro-lens array with tunable focal length is proposed based on the structure and design methods of a
single circular hole electrode LC lens. The Indium Tin Oxide (ITO) glasses are used as the top and
bottom substrates of the LC micro-lens array. The top electrode patterns containing 128 element X128
element are obtained by a lithography and a hydrochloric acid etching,in which every element is a sin-
gle circular hole of 50 pm diameter and the distance between the two circular holes is 100 pm. The
bottom electrode is just the ITO film. Furthermore, the thickness of LC layer between the top and the
bottom electrodes is about 20 ym and the focal length of the LC micro-lens array can be electrically
tuned from 50 pm to 400 pm under the operating voltage from 0.2 V (RMS) to 5. 0 V(RMS). The re-
sult of the test indicates that the point spread function of the L.C micro-lens array is close to the theory
value,and the relationship of operating voltage and focal length is in an inverse proportion. These re-

sults show that the imaging characteristic of the LC micro-lens array can be comparable to those of the
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conventional optical micro-lens arrays.

Key words: adaptive optics; liquid crystal; large-area micro-lens array
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