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Method of fabricating light guide plate template based on DMD micro-lithography
LI Xiao-jian;ZHU Ji-liang; SHEN Su; ZHOU Xiao-hong; CHEN Lin-sen
Institute of Information Optical Engineering, Soochow University, Suzhou 215006, China

Abstract:

A flexible and efficient solution for fabricating the ultra-thin light guided plates (LGP) is presented. The
approach is based on maskless lithography which is realized by the aid of a digital micro-mirror device
(DMD). The image of microstructures created by DMD is projected by passing through a projection
optical system to the substrate with a photoresist layer. After exposure, development and
electroforming, a nickel template with patterned microstructures is obtained and can be used to fabricate
LGP by hot embossing. The proposed method has the advantages of arbitrary microstructures created
by DMD lithography and cost-effective mass production by embossing replication. A fabricated LGP with
thickness down to 0.381mm was demonstrated, in which the microstructures have the resolution of 2um.
The process provides a effective scheme for fabricating large format LGP with more complex
microstructures.

Keywords: laser direct writing; digital micro-mirror device (DMD) ; light guide plate (LGP) ; micro-
lithography
WOk 3T [l 30T 1Y % i ke A 1 39

DOI:
FEETH :

MR e (1983-) , Y, VLIRA, R, EENSEROCHES SO FRINIR TR,
TEF i

2 7% SR -

[2] mhsgf. Bl aE Soei: +1E, 200720146213.0 [P] .2008-05-28.

YE Yi-ren. Printing style ultra-thin guide light plate:China, 200720146213.0 [P] .2008-05-28.(in Chinese)
(2] PhakHE, Sefhisn, PR Gl R SO i f ot [3] 4PKEoR ERi% TR, 2006, 4(2):111-
114.

SHEN Yong-kang, WU Wei-yu, HONG Rong-hong. Miro-structure of light guide plate for micro injection
molding [J] . Nanotechnology and Precision Engineering, 2006, 4(2):111-114.(in Chinese with an
English abstract)

(3] Mg, RUL, whesd, &b M SH s ) OOl iR i (3] Db R TR,
2007, 15(11): 1738-1744.
JIANG Bing-yan, WU Wang-ging, PENG Hua-jian, et al. Effect of injection molding processing parameters

¥ Yy RE

AIAE R
F Supporting info
k PDF(1630KB)
F [HTML4: 3]
b 27 S0k
MR55 5 45t
b AR SCHER S I
(N AR LS
BN AR
b5 A
F Email Alert
b ST R 5t
b D0 0 R
AR AR 56 3

b WOLHES B O 865 50

R O ZR l

ASCAR B AR ILTE

b 2R
FRHER
FH

P AN
VRIS



on light guide plate with microsturcture array [J] .Optics and Precision Engineering, 2007, 15(11):1738-
1744.(in Chinese with an English abstract)

[4] Huang M S,Lin T Y. An innovative regression model-based searching method for setting the robust
injection molding parameters [J] .Journal of Materials Processing Technology, 2008,198 (1 3) : 436-
444,

[5] AR ST FE, 2003100117697.2 [P] .2005-07-06.

CHEN Jie-liang. Method of fabricating light guide plate:China, 2003100117697.2 [P] .2005-07-06. (in
Chinese)

[6] xIWlik, fetbbs, BREm. S liE vk E, 200610136521.5 [P] .2008-04-30.

LIU Ming-da,HOU Shi-qi,RAO Rui-nian.Method of fabricating light guide plate model:China,
200610136521.5 [P] .2008-04-30.(in Chinese)

(7] w4, #BESC, BUCHUR SRR IO ERIR [3] WOt 544, 2006,36(4):269-271.

S1 Wei-hua,Dong Xiao-wen,GU Wen-qi. Technology of laser precision mask repair [J] .Laser and
Nfrared,2006,36(4):269-271.(in Chinese with an English abstract)

[8] Yoshitaka Sawa, Takanori Tanaka, Takeshi Kita-dani, et al. Development of lighting panel com-
prising light tube fabricated by LIGA process [J] .Microsyst Technol,2008,14:1559-1565.

[9] Sun C, Fang N, Wu D M, et al. Projection micro- stereolithography using digital micro-mirror
dynamic mask [J] .Sensors and Actuators, 2005(A 121): 113-120.

[10] Kentaro Tosu,Kenta Fujishiro,Shuji Tanaka,et al. Fabrication of three-dimensional microsture using
maskless gray-scale lithography [J] . Sensorsand Actuators, 2006(A130-131): 387-392.

[11] Bitte F,Dussler G, Pfeifer T.3D micro-inspection goes DMD [J] .Optics and Lasers in Engineering,
2001(36): 155-167.

[12] GUO Xiao-wei, DU Jing-lei,GUO Yong-kang, et al. Simulation of DOE fabrication using DMD-based
gray-tone lithography [J] .Microelectronic Engineering 2006(83): 1012-1016.

[13] EPR, TEEYT, E&I, G876 A B RS RDEHIZEDMDINIET [3] Jedr- ok, 2004,
15(1):9-12.

GUO Huan-ging,WANG Zhao-qi,WANG Jin-cheng, et al.Research of the DMD in a digital synthectic
holography system [J] .Journal of Optoelectronics:-Laser,2004, 15(1):9-12. (in Chinese with an English
abstract)

[14] BE%, /ML, JAH, SACSHEESEBHOCREGRBOCE S Tri% (9] NADEY:, 2007,28(6):742-
745.

WEI Guo-jun,ZHOU Xiao-hong,ZHOU Lei,et al.Laser direct writing of micro-OVD with low frequency
templates [J] .Journal of Applied Optics, 2007,28(6):742-745.(in Chinese with an English abstract)

[15] KhMEHE, FRbhak, ZEZE, & JETDMDE ROt HSE Rt Bl [0] 06, 2007,28
(6):46-47.

LU Ya-cong,CHEN Lin-sen,WEI Guo-jun,et al. Laser direct writing system of fabricating high resolution
image with DMD [J] .Laser Journal, 2007,28(6):46-47.(in Chinese with an English abstract)

[16] Mrtkdk, WO, VOME, S5 RAPEEDERGIS O REOtZI RS (0] D67 #0t, 2004,15 (5) :
561-564.

CHEN Lin-sen,XIE Jian-feng,SHEN Yan,et al. Optial variable image laser lithographic system with SLM

[J] .Journal of Optoetectrontcs-Laser,2004,15(5):561-564.(in Chinese with an English abstract)

[17] Biks, BRGSO BN MCS 2 RAAE s s BN [3] h [E#0E, 2006,33 (9) @ 1168-1171.
YANG Tao, LIANG Zhong-cheng, CAl Xiang-bao. Principles and experiments of uniform scat-tering
waveguide [J] .Chinese Journal of Laser,2006,33(9):1168-1171.(in Chinese with an English abstract)

A H SRS

EVFR GEFERCA AT A, AZR RS EARTERI BRI IR A AEAREASE U )

%
it || A |

A

%

JE

il oUER | | 1479
il

Copyright 2008 by [ )2



