B39k I

hoE W ot

2012 4 3 J1 CHINESE JOURNAL OF LASERS

— 1 ) U T 2 Al B B 0 2 R
O OEER ¥ O KAR

O N R 245 B0 TRRBTRBT . 1195 S50 215026)

WE R T P I T A G #0997 06 20 A 0B B M AN M E R o SR BT ORI A R e A 20 D
a5 R R L AT B A5 FHEAR B OB BERE S . JORR 2 AL TE B U O R g R SR BR AR UE T IR SO Y
SEPLL IR E IR AL T RAF AR DO B . 5EGE)Z IEAT 0 20 R HE B G R AR L, £ i BOR T 52 T
RGN IE A WERHE RAT ERUOK 28 oK BB S RE S &1 . BB SRR A S B E R B &R
B R 28 5045 X 45 9 K T BB R 76 28 MR BRI b A BIOE B R A R A IE R I R R VAR L R E
(OLED) & W S5 45038 A )32 1% .

KR OGHHE HOE B RS 62 5 = OGR4

FESES 0435.1 XuktRiRAS A doi: 10.3788/CJL201239.0316003

Fabrication of Microlens Arrays Based on Spatial Light Modulator

Shen Su Pu Donglin Hu Jin Chen Linsen

(Institute of Information Optical Engineering, Soochow University, Suzhou . Jiangsu 215026, China)

Abstract An approach of fabrication of microlens arrays using spatial light modulator based lithography method is
proposed. Combined with themal reflow method, digital micro-mirror device is used to pattern microstructure, and
microlens arrays with arbitrary structure and topology can be obtained. The patterns on thick photoresist layer are
projected by an infinity-corrected optical system. Good surface quality can be realized by thermal reflow method.
Compared with classical stereolithography and mask-based exposure lithography method, the proposed method has the
advantage of low-cost and high efficiency, especially suitable for fabricating microlens arrays which feature size
ranging from several micrometers to hundreds of micrometers. The obtained microlens array can be transferred to a
nickel mold by quasi-lithography electrodeposition and modeling (LIGA) process. which can be used as an imprinting
mold. The flexible microlens array film can find wide application in novel ultra-thin liquid crystal displays, organic
light-emitting diodes (OLED), etc.
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1: 405 nm wavelength laser source;
2: beam shaping lens;
3: integrated homogenizing system;
4,15: mirror; 5: DMD; 6,8,14: beam splitter;
7: infinity—corrected optical systems;
9:PZT; 10: objective lens;
11: x—y stage; 12. CCD;
13: four—quadrant detector;

16: detect laser; 17: controller;
18: computer.
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Fig. 1 Optical system based on spatial light modulator for fabricating microlens array
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Fig. 2 TImages of a cross piece in a sequence of z potisions. (a) —8 pum; (b) at focal point; (¢) +8 pm
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Fig. 3 Processes of the proposed method for

fabricating microlens arrays
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Fig. 4 SEM photos of the fabricated microlens array. (a) 10 pm round; (b) 30pm round; (¢) 40 pm round; (d) 50 pm

round; (e) 50~10 pum ellipse; () 50~20 pm ellipse; (g) 50~30 pm honeycomb arrangement; (h) 50~ 30um

orthogonal arrangement
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Fig. 5
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Profile of flexible microlens array film. (a) measured profile; (b) cross-section profile of the position pointed by the
arrow in (a); (c) light spots pattern; (d) comparison of experimental case with the ideal case (the inset is the

diagram of thermal reflow)
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