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Improvement of sublimation in color film pre-baking
process by optimizing the photoresist composition

CHEN Run, JIANG Qian” , ZHOU Peng, QI Qin-rui, GAO Xue-song
(Beijing BOE Display Technology Co., Ltd., Beijing 100176 ,China)

Abstract: With the operation of color filter production line for several years, the sublimation of pre-
baking process brings serious equipment and glass substrate pollution, which can easily lead to the
failure of exposure process and cost waste. In order to solve this problem, the composition analysis
and improvement of sublimation in pre-baking process are carried out for red, green and blue produc-
tion lines in 8.5 generation line. Sublimation is derived from photoresist. By replacing monomers and
photoinitiators with small molecular structure with molecular weight between 190 and 300 into mono-
mers and photoinitiators with macromolecular structure with molecular weight between 380 and 600,
the improved photoresist is obtained, and the thermal sublimation of red, green and blue photoresist
is successfully reduced by 91.8%, 98.5% and 93.1%, respectively. The optical properties and
reliability of the improved photoresist are satisfied. After mass production, the exposure failure rate of
glass substrate caused by pre-baked sublimation was reduced from 3 500X10 ° to 1 600X 10 °. In the

course of this study, a quantitative evaluation index of pre-baking sublimation of photoresist material

We#m A #7:2021-02-22 5 1817 H #:2021-04-08.
* 1 {5 Bk & N\, E-mail :jiangqian@ boe.com.cn
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is proposed, which can be applied to the development and selection of photoresist, and has reference

significance for the long-term stable operation of production line.

Key words: color filter; pre-bake; sublimation; photoresist
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Fig. 1 Pollution of prebake fume in different

position. (a) Inner-chamber; (b) Rrobot;

(¢) Pump ;(d) Fence.
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Fig.3 Evaluation model of thermal sublimation rate.

(a) Sublimation collection experiment; (b)

Sublimation weighing.
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Tab.2 Thermal sublimation precipitates amount of RGB photoresist before and after improvement

T2 5 B i i i/ mg 2 JE AT i/ mg i/
R 1.1 0.09 91.8
G 6.9 0.10 98.5
B 1.3 0.09 93.1
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Fig.7 Effect of main process parameters on CD of red pixel. (a) Exposure gap; (b) Exposure dose; (c¢) Develop time.
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Fig.8 Effect of main process parameters on CD of green pixel. (a) Exposure gap; (b) Exposure dose; (c¢) Develop time.
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Fig.9 Effect of main process parameters on CD of blue pixel. (a) Exposure gap; (b) Exposure dose; (¢) Develop time.
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Tab.4 Color coordinate measured after RGB process

8, 28 A / pm S =T A
R, 0.65440.005 0.654 2
R, 0.34040.005 0.340 o
Ry 21.942 22.0 =
G, 0.28240.006 0.280 =
G, 0.597+0.006 0.598 =
Gy 55.642 55.9 2
B, 0.13840.004 0.138 2
B, 0.1090.006 0.109 2
By 12.242 12.2 =

HE— K R T A 2 RS 4L R AT B A O 2 3T PO 55 TR il 45 SR 4 BT 4 A A 7
M BRI 5 PR 0 R S B — R RIXE B 2K

£S5 OFRWEHBEARREENRER

Tab.5 Optical evaluating results of module product made of new photoresist material

W T Ak S A ik B R ERE S
R, — 0.634 0.637 OK

R, — 0.36 0.357 OK

G, — 0.302 0.307 OK

G, — 0.643 0.641 OK

B, — 0.154 0.153 OK

B, — 0.072 0.072 OK

Chromaticity W, 0.313 0.307 0.309 OK
w, 0.329 0.333 0.333 OK

u’ 0.198 0.193 0.194 OK

v 0.468 0.470 0.470 OK

Au’ 0.003 0.003 OK

A’ 0.004 0.004 OK

Au'v' — 0.007 0.005 OK

Color Gamut(CIE1931) — 73.2 73.4 OK




1280 T LES RN 5 36 %
g R

R H A% SRS BL ™ R EE
Color Gamut(S]) — 29.4 29.8 OK
Color temperature — 6774 6671 OK
Max Bright(W255) Center 200 258 266 OK
Min Bright(W000) Center — 0.241 0.239 OK
Uniformity/W255 9 Points 75 86 85 OK
Contrast ratio Center 1 000 1073 1111 OK

M PEM NN (1D THO:50 C.80% RH, #1k
240 h3(2)LTO: —5 °C, %4k 240 h; (3) TST-1:
—20~60 °C,30 min, 100 Cycle; (4)1/S:7 X 5
Chess, 168 h, 0l B 5 R A4 % b » &0 b ik
A AL G S TR B SRR Y RE IR H 52 )
hrﬂn%xﬂﬁfE,ﬁﬂ%k%wﬂfﬂuu%jz,#u
B TR e 5 20 e A Rk ) B P o A R R A
I 7 S R, TR AT A A
44 FHBIITMEA LR ELR

BAEE R2. G2, B2 B 20 i 4% 000 18 5

RGB 7= iy F #4565 T+ A ) 15 Y 56005 B0 g
6 R IR A& 10 BT L R RE A 22 JE T 3R
TS H LB R WOR B FEACL & A 5l
el £, RGB = 4% 7™ 48 B -1 35 3 J i o 2 R
FREALE 1 600X 10 " 224y . e 1y B A% 54 %0 . K
Wik & i v A KR T, BB AL

MRYEAS 526 45 5 o6 3.4 37 o T IR B 52 56
VE R Bk AL 5| 3 00 25 00 3 B, 54 76 % 45 1
L S0 HAEY MR ELE R EIN, A 1 mg
VE SR 56 20 e b Ak AL Je - ) 1 iz 57 7K ST B o

BRI A AR RT.GLLB1 RG2S A B =, T SR 3 2K WET AR A 3
12000
—a—R [ —a— G"& B 4k —— E R
& 8000 A
§ 6000
X
@ﬁ 4000
2000 WM
M
ol . - T e e e e
1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 2021 22 23 24 25 26 27 28 29 30 31 35 33 34 35
J& 5 /Week
&l 10 RGB £k i T H gk 5 T 46 5 B g ol 2 e
Fig.10 Exposure failure ratio caused by prebake fume
(1) FRLAC 0 - 70 A ] B8 IR FE T ok B A
5 % 7w AR T D LR P A AR 2 AR 66 00 ~83 00

AR X 8.5 HEARZR R LT IR B 4% T 4
ﬂ*ﬂ}tnunuﬁ%ﬁﬁ?ﬁ}iﬂ}%ﬁ“ﬁ%@Hﬁ»ﬁz:ﬂi@: o,
FAETE S B TR o T O 2 i
E@$1zli$ﬂj'ﬁgl7i Al MR 12 45 AR AT A Ol
SRS FOCZI R s 45 /- F

(2) 5651 %500 k5 A6 AR TR G5 IR BE T, eles
el & A X TR G 5] kR RO A R 2
i 6496 ~87%;

() ICRI L el - 21 2 (i 3 el 38 8 O 2 g
T A W) 85 o 3 4 0 R IR 91.806,98.5 % il
93. 1%, MUEAH L.



%9 Wi 55 6 20 1B o A X R I ST T 2T A 1 i 1281

oA B G 22 e T2 BE T ) A AR SCHIF 5T T SOAAE T 8038 1R B = 4 93
OGS B R, AR TR i T BUE T TR R, B TR RO L 4

HERE T4 ) 5 R B RS FE R B R R 1 3 500 X T — TR AR A I T VA O vk R R

L0 F&AK Rl 1 600X10°°, W TR PBREEEEXREE,
2 £ X Wk
[1] Z &R .TFT-LCD B2 5 &+ [ MLILET . 7 Tolk 3 B ik, 2011,

[2]

[3]

[4]

(5]

[6]

[7]

[8]

(9]

[10]

[11]

[12]

[13]

MA Q G. Principle and Design of TET-LCD [M]. Beijing: Publishing House of Electronics Industry. 2011, (in
Chinese)
BAEFRFEFERFERIAFTRHEFTELFTREL S [M]ALE AT Tl ik . 2016.
LIAO Y P, SONG Y Z, SHAO X B, et al. Thin Film Transistor Liquid Crystal Display [ M]. Beijing: Publish-
ing House of Electronics Industry, 2016. (in Chinese)
KT U T SR E R B o A R S S LT . oA R AR 5 35 A 5 4R, 202026 (6) : 382-386.
ZHU Y B, HUANG J Y. Analysis and development suggestions on photoresist industryat home and abroad []J].
Journal of Functional Materials and Devices, 2020, 26(6): 382-386. (in Chinese)
Fok B iE T B F OGO BHR JROR DL T — HO6 2 F AR XS EUIE AL B 0 B LT ] 1 A 4 7 e, 2018(12) .
43-47.
LI B, MA J, DIAO C M, et al. The development of photoresist materials and the challenges of next generation
photolithography to graphical materials [J]. Advanced Materials Industry, 2018(12): 43-47. (in Chinese)
AR 8L 2 A G B K SRR IR [T ] A5 892 T A #,2015.16(5) :42-49.
ZHAO C Y, WEI J. The overview of photoresist's development [J]1. Information Recording Materials, 2015, 16
(5): 42-49. (in Chinese)
IR B SRR BT R BYIRN BRI ST )] A& &5 B R.2014,29(6):901-905.
WANG H H, JIAO F, MA Q G. Research and development of high transmittance transparent liquid crystal display
[J7. Chinese Journal of Liquid Crystals and Displays. 2014, 29(6): 901-905. (in Chinese)
&R EREE CF AHLGUOKRBUR X R BE S R i H BE R m [ ] & b 55 27,2020, 35(1) 1 26-30.
ZHA B, TANG M. L1]J, et al. Effect of organic nano-pigments on contrast ratio of color filters [J]. Chinese Jour-
nal of Liquid Crystals and Displays. 2020, 35(1): 26-30. (in Chinese)
B ARAE R T YR RO R R A Bn PR T R & 5 25 ,2020,35(9) :933-937.
ZENG Y, WEI X Z, WAN B, et al. Application of all dye blue photoresist in liquid crystal display [J]. Chinese
Journal of Liquid Crystals and Displayss 2020, 35(9): 933-937. (in Chinese)
AN, L B # 5 Oven FHEYITS Y I A KBGO 5 L) ). A 3040 #7 5 % A ,2019(27) :58-60,63.
CHENG X H, JIANG Q. QI QR. et al. Study on the causes and prevention of oven sublimate pollution [ J]. Tech-
nology Innovation and Application, 2019(27): 58-60, 63. (in Chinese)
Fi. L&, AE B, F. TFT-LCD §il #4710k VOCs HERCRAAE SR HEBOER [T ] 7% fh 5 257 ,2020,35(10) : 1087-1094.
GAO Q, MA J, HU J G, et al. VOCs emission characteristics and treatment effect of TFT-LCD manufacturing
industry [J]. Chinese Journal of Liquid Crystals and Displays, 2020, 35(10): 1087-1094. (in Chinese)
B AR A F TFT-LCD fil 4l VOCs HERCHF7E (1], 373 5 £ J& . 2018,30(10) : 31-32.
SHENG S X, YU P P, DU H, et al. Characteristics of VOCs emission from TFT-LCD factory [J]. Environment
and Development, 2018, 30(10): 31-32. (in Chinese)
R ETET & d 2 7 R 5 3 AR LM] AU R0 A2 ik . 2010.
TIAN M B, YE F. Principle and Technology of TET Liquid Display [ M]. Beijing: Science Press. 2010. (in
Chinese)
A E W AR R Z G2 A AR AR 50 5 B [T A B A 40 #7,2021(1) :187-188.
ZHAO Y C. Study on the properties of color filters and improvement of their dosage [J]. Scientific and techno-



1282 WS Bos 5 36 %

logical innovation » 2021(1): 187-188. (in Chinese)

[14] HF,Z#,£& %, F . TET-LCD YA /3 X HOR R Y PERe i 2 [T ] & 5 5 2 7 ,2016,31(1) :47-51.
XIAO Y, WANG D, JIANG ] J, et al. Effect of sublimate components on performance of photo spacer in TFT-
LCD [J]. Chinese Jowrnal of Liquid Crystals and Displays, 2016, 31(1): 47-51. (in Chinese)

(150 FBRA - AR 4ol o 2 RA 4 M5 A OG 20 B™  sE PEAE EAG[]. 5 4740 5 2020,48(12) : 1658-1665.
CHEN ] P, HAO Q S, WANG S Q, et al. Qualitative and quantitative measurement of outgassing of molecular
glass photoresists under extreme ultraviolet lithography [J]. Chinese Journal of Analytical Chemistry, 2020, 48
(12): 1658-1665. (in Chinese)

(161 & Jr% .k B ACA A d 2O A F #r [ M AL At A2 Tolk At L 2010,
JIN Y Z. Per formance and Application Manual o f UV Curing Materials [ M]. Beijing: Chemical Industry Press,
2010. (in Chinese)

EE @I

#OFEQ989—) L, WL Wi+
WA, = g LRI, 2014 4 T op B R
2 B T MR R 5 TR BIE 5 T 3K A5
A =207 5B A YR o T B R R Y
PR T A0 E S . E-mail

jianggian(@ boe.com.cn

B 81987 —), B, b # XA, 2
+ RS T AR, 2010 4F F NS
B K F AR A 2 24, 22 N
T AR ORISR A 72 R T s A O T

Ny {E. E-mail:chenrun@ boe.com.cn /




