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FEE A UOG2 T2, 206 20 B b ol 20 e B 5% 2 9 45 ) % T TFT Vg TR 40 LA R A2 R e G T2, IRk, AR 3
W5 T AEA ALY TFT-LCD PUROGZI T2 v, 52 0 2 5 220 1 A8 o 6 20 e 80 4 o /0 DG B I 7l i & N - SE 3 ik i, 15 5)
T FBURE IR BE 0 T A 0 DRy )R] R S R] A B AR AR A PR G A R I R AL i i R RO R, SRR Rk
TI ] B A 2 6205 620 0 T A B B3 — L O SRAS BAR A ST 06 A (R AL A M TUME IR B R0 TR Dt S 1RD L G
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Remain of photoresist in halftone process based
on TFT-LCD technology

JIANG Lei, HUANG Xue-yong, LIU Liang-jun, LI Guang-sheng, WANG Jian" ,
LI Xiang-feng, MU Shao-shuai, SHAO Bo

(Chengdu CEC Panda Display Technology Co., Ltd., Chengdu 610200, China)

Abstract: In four mask process, it is extremely critical to control the photoresist remain of halftone
zone for the morphology and electrical properties of TFT. Therefore, this study focused on the key
factors of photoresist remain in four mask process based on oxide-TFT technology. Firstly, the opti-
mal conditions of soft-bake temperature, vacuum drying time and developing time are obtained wvia
full factorial experiment. Furthermore, the ideal quantity of exposure is evaluated through single
factor test. The results show that the experiment design could effectively optimize the remain and uni-
formity of photoresist, so that the ideal experiment conditions aere obtained. When the soft bake tem-
perature, vacuum drying time, developing time and exposure are 115 C, 10 s, 52 s and 67 mJ/cm?,
respectively, the PR remain and CD are 0.51 pm and 11.17 pm, which exhibites good uniformity
(<590,

Key words: thin film transistor; four mask; halftone; photoresist remain; uniformity
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Fig.1 Halftone process of photoresist. (a) After exposure; (b) After developing.
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Tab.1 Full factorial test of vacuum drying time, soft bake temperature and developing time

illhEcl U0 R AR A i /s gk B2/ °C B E /s BEstht/(m] » em™®)
A 15 5 60 71
B 10 105 52 71
C 10 115 52 71
D 10 105 60 71
E 15 5 52 71
F 10 5 60 71
G 15 115 60 71
H 15 115 52 71
I 12.5 110 56 71

23 BAENFAINEREALURFRE LEH
A

AR Dol s 1 DR o )L FUE L | S 52 I [ £

SEER AR SRR AL L b e 2] RO XL

ZI T A it (LR T L B 38—k () ), MR DY 43 ) 1
BN 63,67,71,75,79 mJ/em? Ui TR A I E]
10 s, BURLIREE A 115 °C L BREHHE R 52 s, 200 451
sz 2 pim,

®2 BAERRETFIRE

Tab.2  Single factor test of exposure

2 I R AR B 1] /s Bk s/ °C L] /s BEOtiE/(m] « em *)
A 10 115 52 63
B 10 5 52 67
C 10 5 52 71
D 10 115 52 75
E 10 115 52 79
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Fig.2 Test location of halftone CD and PR remain

B3 2ot 2] DX AR AR FE Ca) LT 18T () A 3D JE AR IRT (o)

Fig.3 Top view(a), sectional view(b) and 3D view(c) of halftone area.
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Tab.3 Results of PR remain, CD and uniformity

WE T A bAl
Wital g T 7 N A
/s R/ C BfE/s  (m] s em™ ™) . I pm ¥—H/%

A 15 105 60 71 0.06 4.75 10.3 3.91
B 10 105 52 71 0.07 4.73 10.33 3.80
C 10 115 52 71 0.42 3.70 10.95 3.40
D 10 105 60 71 0.03 4.85 10.25 3.87
E 15 105 52 71 0.08 4.62 10.36 3.85
F 10 115 60 71 0.25 3.75 10.6 3.45
G 15 115 60 71 0.23 3.65 10.56 3.37
H 15 115 52 71 0.37 3.90 10.85 3.47
1 12.5 110 56 71 0.27 4.37 10.69 3.60
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Fig. 5

uniformity (a), CD and uniformity (b).
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Fig.6 Contour map of halftone PR remain (a) and CD (b)
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