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Application of All Dye Blue photoresist in liquid crystal display
ZENG Ya", WEI Xiong-zhou, WAN Bin, LI Min, MIN Tai-ye
(Chongqing BOE Optoelectronics Technology Co., Ltd., Chongqing 400700, China)

Abstract: In order to enhance the transmittance of LCD, optimize the white balance and enhance the
color temperature, this study uses All Dye Blue photoresist in LCD industry for the first time, and
evaluates a series of application in actual product. Firstly, based on the rational analysis of All Dye
Blue photoresist, the dye materials transmittance, optical stability and thermal stab ility are prelimi-
narry evaluated. Then, the material spectrum is used for color simulation and it is tested by products
in production line, Experimental results indicate that this All Dye Blue photoresist has the improve-
ment of transmittance about 9% in contrast of the traditional blue which is the hybrid of pigment and
dye. After assemble with the backlight, the product performance has a large improvement. The trans-
mittance increase about 3%, and the CCT can be up to 10 700 K (customer specifications is 10 000 K+
1 000 K) for one specific TV product. With the evaluation of line application test and reliability evalu-
ation of G8.5 generation, it can be concluded that the All Dye Blue photoresist has more excellent per-
formance and could meet the production standards of G8.5 generation line.

Key words: All Dye; photoresist; transmittance; stability
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Fig.1 Contrast of three kinds of blue photoresist

materials
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Tab.1 Contrast of All Dye Blue, Hybrid Blue, Pigment

Blue materials
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Tab.2 Thermal stability contrast of three kinds of blue

photoresist materials

PRE R B 75 Ak
Rk
1% 3w 5w (@=O0OvendS—Ovenl)
Pigment
0.139  0.141 0.143 0.004
Blue By
Hybrid
0.101 0.105 0.108 0.007
Blue By
All dye
0.101 0.104 0.105 0.004
Blue By
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Tab.3 Manufactur ability evaluation data

Expo. c Expo.Dose/

Gap/pm /pm (mJ] » ecm™%) D/ pm Time/s CD/pm
220 53.85 30 54.64 70 55.49
250 55.34 40 55.3 85 55.34
280 57.22 50 56.06 100 55.2

g £ HP = 90 °C, 100 s; Expo. Gap : 250 pms;

Expo. Dose : 40 mJ/cm?. Dev. Time : 85 s.

ME 2 B 3. K 4 Rl DUE L B8 CD(%
BRIV Bt O | B ' () T A 5 I [) Y A A
A RN OCFR L CD i B S 1] Bt 722 Ak B2 A ~0.562
pm/10 pm, CD B B 5 & 28 AL i B2 ~0.710 pm/
10 mJ/cm” ,CD B i 52 W5} [A] 22 46 I iy ~ —0.097
pm/10 s, T2HE T AKX R, P4
B A p= sk i) LA SE 33 24 A9 T2 A 1 R A el A b R
MR ER CD, B2t 1k .

’ CD/pm=41.43+0.0562 Expo.Gap/um

220 230 240 250 260 270 280
Expo. gap/um

B 2 BRI BRXHE E CD 52
Fig.2 Effect of exposure gap on pixel CD
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Fig.3 Effect of exposure dose on pixel CD
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Fig.4 Effect of development time on pixel CD
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Fig.5 Trend of All Dye Blue By on light time
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Fig.6 Automated optical inspection( AOI) of experi-

mental pixel

(b) 7=27.86 dog
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Fig.7 Scanning electron microscope (SEM) of All

(a) 21.75%;

Dye Blue material’s tape angle. (a) 21.75%;
(b) 27.86°.
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