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Wedge-shaped bevel microstructure prepared by dislocation and

superposition exposure method

DONG Li-wen” , SONG Xiao-xin, GU Ren-quan, ZHANG Feng, YUAN Guang-cai,
YAO Qi, LYU Zhi-jun, LIU Wen-qu, CUI Zhao

(BOE Technology Group Co., Ltd., Beijing 100176, China)

Abstract: A kind of exposure method of dislocation and superposition was studied, which was based
on a type of positive photoresist produced by T company. It can realize the effect of gray scale expo-
sure by the method and finally a wedge-shaped bevel microstructure with specific angle was obtained.
The absorption coefficient of a photoresist can be changed after irradiated by ultraviolet light. Accord-
ing to the Lambert-Beer law, the bevel structure can be equivalent into step structure, and then the
critical exposure energy for the photoresist to react and the absorption coefficients of the photoresist
can be calculated, which was irradiated by UV before and after, as well as the exposure energy for the
dislocation and superposition method. Experimental results show that the critical exposure energy for
the photoresist to react is 8 mJ, and the absorption coefficient a of the photoresist for ultraviolet light
is 1.14, which will reduce for 20% after irradiated by ultraviolet light. With irradiating by the energy

calculated, the photoresist can form the wedge bevel structure with taper angle of 32°. A specific

I #s B #:2020-07-15; & 1T H#3: 2020-10-22.
* 18 fE B & N » E-mail : dongliwen@ boe.com.cn
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wedge bevel structure by the dislocation and superposition exposure method can be prepared and the

energy can be calculated according to the taper angle of bevel structure.

Key words: wedge bevel; Lambert-Beer law; dislocation and superposition exposure; absorption coef-

ficient; critical exposure energy
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Fig.1 Diagram of dislocation and superposition ex-

posure method
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Fig.2 Schematic diagram of exposure effect of dislo-

cation and superposition
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Fig.3 Photoresist profile obtained by the same ex-

posure energy of each dislocation
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Tab.1 h value at the same exposure energy of etch dislo-

cation
fEE/m]  h/pm h,/pm hy/pm  hi/h:  hs/h;
90 1.85 1.50 1.28 0.811 0.853
100 2.18 1.63 0 0.748 —
110 2.26 1.71 0 0.757 —
120 2.34 1.83 0 0.782 —
130 2.46 2.11 0 0.858 -

AL B N BEOG BE R UV IR G g & A [A]
FLBP i (EA[E] . MR P8 Lambert-beer B &, 453k
BRI A 5 B BOE B BN -

Step, : [ =i, E "1, 12

Step, : =i, E “ME 2, (13)

Steps : [ =i, E <"1 E s (1)

Al LAARE Step, M1 Step, BOLIE A E 1T
I=i E " =i, E “mE (15)

H o’ ~0.2¢ AT BMT LR
. In(i,/is)

h,—0.8h,

W4 KR 2 i 8E | BB E(E A A B

ZEARA BRI ITE « 258 1.14; 8 o HAR

A Step, AL AEW TEGIEERT 48 8

m] s W 2 U Y B AN 78 A7 3 — 2 R UV

AEE 292 8 m]., MRS DL b 52 50 Kol il B i

BB ARG o« AN 114, AN 0.22,1 18
8 mJ.

(16)

4 07 2 0 R 1 AN [R50 45 319 50 BB 35
Fig.4 Photoresist profile obtained by the different

exposure energy of each dislocation
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Tab.2  h value at the different exposure energy of
etch dislocation
BEw/m]  hi/pm h,/pm h;/pm @ I/m]

40~90~90  1.15 1.54 1.33 1.129 10.922
50~100~100 1.28 1.59 1.32 1.237  8.330
55~110~110 1.30 1.78 1.19 0.946  8.365
60~120~120 1.51 1.91 1.35 0.997  8.330

65~130~130 1.55 1.94 1.51 1.138  7.870
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Fig.5 Wedge-shaped photoresist profile obtained under
different exposure conditions (H = 3.7 pm).
The images on the left represent the exposure
condition. (a) Step, =110 mJ; (b) Step, =120
mJ; (¢) Step, =130 mJ; (d) Step, =140 m].
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Fig.7 Display effects from different perspectives

AT UV BOEHY T 2| 28 7 5y 3 1F v
JERH SR FHRE A7 2 i RG9S B T ) K B
JH AR [ A 855 L ST T AR AR AR A AR
AR T 5 A8 1 3EARUR Y L R AR OIS AL Ol 2o S0 5
7E Lambert-beer & # fY Rl [ 315 H % M 5 1E
MR BT R AR IR o Ha's Bh S
G & A Ak 2 IR Y I B RE A SR A S
6 1 1 5 B U T DT HC A4 BT A5k T 45 4 1) o6 BEL
a5,

S 25 JLUE B - 3% RO BE AR B T 5 B
Ja X UV i 0 40 &R B[R] S SO 1T 0 R 3 @
2y 1,14, 00 BOG J5 B W R B o 20 IO R
1920 % o {32 B BH & A O Ak 2 s Y il B
UV BB 200 8 m] & TiZAE & H I OLIL-F A
KA N, TR SIS m k. kB A
T E AR RE S e BE R RO R I 45 A A R & R
5 f 5, IR MR 4l Lambert-beer & #1153 153 3] 9
B MR RE L 0T LLAS B 5 HS B v A [R] Y L
T R IH 251

(1] Zm4, Z2H%,REH.PMN 3D BARBEARMAT]. L2 EFHK,2011(5):7-10,27.



W5 B % 36 %

404
WANG Q H, LIANG D, SONG C Q. Overview on glasses-based 3D display technologies [ ]J]. Vacuum Electronics ,
2011(5): 7-10, 27. (in Chinese)

(2] E 4% 20k, 560, & 2 RE IR 3D B R ORI SR [T ] & 5 27,2013, 28(5) : 805-809.
WANG ] H, DENG Y T, SU J B, et al. Evaluation and measurement of display effect in full high resolution au-
tostereoscopic display [J]. Chinese Journal of Liquid Crystals and Displays, 2013, 28(5): 805-809. (in Chinese)

(3] F R4 &Rk e A MBEARPRID]L G &8 Tk R, 2017,

YIN H J. Study on specific viewing angle technology for liquid crystal display [ D]. Hefei: Hefei University of
Technology, 2017. (in Chinese)

[4] CHOIG J, GWAG J S. Optical design for reflective liquid crystal displays [J]. Molecular Crystals and Liquid
Crystals, 2015, 613(1): 103-109.

(5] ZE xR, A%, LER. MELREVWRS B RSHRSH K] &ESE 25,2014,29(6):901-905.

WANG H H, JIAO F, MA Q G. Research and development of high transmittance transparent liquid crystal display
[J]. Chinese Journal of Liquid Crystals and Displays, 2014, 29(6): 901-905. (in Chinese)

(6] E&R, L%, AR EYIENN TR & OEREV] AR EF,2013(1):13-16.

WANG H H, JIAO F, MA Q G. Research on chromaticity characteristic of transparent liquid crystal display [J].
Adwvanced Display, 2013(1): 13-16. (in Chinese)

(7] B4 AR THAR B Z5 R LT 4 22,2006, 35(1) :34-39.

CUI Z. Overview of micro/nanofabrication technologies and applications [ J]. Physics. 2006, 35(1): 34-39. (in
Chinese)

(8] BARE . IRAKM. W IAF 5 LMK B B EAR HE o 5291 FE (T ] B ik . 2003,30(10) : 893-896.

PENG Q J, GUO Y K, ZENG Y S, e al. Real-time grey-tone mask technique for fabrication of microlens array
[J]. Chinese Journal of Lasers, 2003, 30(10): 893-896. (in Chinese)

[9] DILL F H, HORNBERGER W P, HAUGE P S. et al. Characterization of positive photoresist [J]. IEEE Trans-

actions on Electron Devices, 1975, 22(7) . 445-452.

EERE I

FEAL (1988 —) , J b i L N LA, 2014 4F F G IR IR Tl 2% 3R A% A 4 2= 7, 32 B DA 35 2 A 45
BOEZ) T2 B9 A S 1 58 LA SGH A 8L L T2 I & T4E . E-mail: dongliwen@ boe.com.cn



