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Improvement of uniformity of TFT lithography DICD
ZHANG Yu-hu™ , YUE-Hao, WANG Jun-mao, LI Ya-wen
(He fei BOE Optoelectronics Technology Co. Ltd s Hefei 230012, China)

Abstract: In order to improve the uniformity of TFT lithography DICD, the reason for the difference
of the DICD is analyzed, and a cycle improvement process is established. Its principle and method is
illustrated. First, based on the principle that the photo resist absorbs the maximum light intensity on
the best focal plane of the lithography system, and the DICD value is also minimum. Therefore, if the
lithography plane is adjusted and the lithography plane trend is consistent with the best focal plane
trend, the difference of DICD will be minimum. Then the difference of the DICD between the lithogra-
phy area and the best focal plane area(DICD- DICD,,;,) is calculated, and the sign of DICD-DICD,,;, is
judged by combining the stage flatness of the lithography area. Then the plane equation of DICD-DIC-
D..i is fitted by the least square method, and the plane is just the lithography trend plane, which also
reflects the difference between the lithography plane and the best focal plane. Finally, the plane equa-
tion is used to adjust the stage height of the lithography machine, and by adjusting the height of the

stage in the lithography area, the lithography plane trend is consistent with the best focal plane trend.
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The results show that the uniformity of DICD can be improved by more than 30% by doing the experi-

ment three times.

Key words: develop inspection critical dimension; the best focal plane; flatness; uniformity; the least

square method
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Fig.3 Lithography process

SR TR MR ZE WA S BORE A
PR 11 plate (1 5Z Br 56 207 1 5 &R 468 55 A 45 7 1
FESAA — AN ), $2 305 3R G e A 7 A
PR W % I8 RE & e KL DICD fe/)h, 3 35 3R 56 I
FEEF 1 47 & PR W IB0OE IR BB #4271, DICD #5
K. HILE M E DICD ¥ — M, % PR E S 2 F 1
HABCPATF R G T Can &l 5), AT Af
flif5 plate | 4% X3 PR #2252 51| 1) 5% B8 RE 2 AH 7]
DICD 22 50/ .

B4 JeZFER S T REET T
Fig.4 Trend of lithography plane is different from

the focal plane of the system

light

K5 ez E R E T R LT
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Fig.6 Diagram of improvement process
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Tab.1 Lithography conditions and DICD value
I 20 J5 B HEK5 I A T A DICD DICD-DICD,;, /
J&/pm Bf 1] /s B/ C x/mm y/mm /pm pm
—628.252 0 605.422 6 3.94 0.10
—498.054 0 841.226 4 3.84 0.00
—237.698 0 605.404 3 4.42 0.58
2.2 60 Ardk 110 —107.458 0 841.203 9 3.98 0.14
Ja Kk 135 —628.250 0 243.721 7 4.16 0.32
—498.051 0 479.526 6 4.21 0.37
—237.610 0 243.728 1 3.98 0.14
—107.498 0 479.525 4 4.05 0.21
Rz 2 HAURXIE stage FIBE
Tab.2 Stage flatness of the lithography area
stage y J7 i stage = Jj [ AL R/ mm
AEAR/mm —730 —720  —600 —480  —360 —240 —120 0
905 —34.88 —33.03 —34.73 —33.04 —20.77 —18.03 —16.16 —6.63
810 —35.37  —33.79 —34.57 —30.71 —22.04 —19.54 —21.32 —10.93
708.75 —35.62 —32.86 —30.23 —27.38 —24.04 —20.64 —20.41 —12.07
607.5 —35.00 —33.11 —29.61 —26.19 —27.53 —23.26 —20.89 —12.48
506.25 —36.3  —34.47 —31.37 —24.89 —25.47 —23.09 —28.76 —18.58
405 —33.66 —31.82 —29.77 —23.46 —23.4 —21.42 —31.42 —21.79
303.75 —27.79  —25.92 —25.44 —24.27 —25.37 —22.58 —30.59 —21.24
202.5 —25.92  —23.49 —24.81 —27.55 —31.01 —27.34 —31.59 —20.85
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Tab.3 Height of stage adjustment in lithography area
stage y 75 [f] stage & J7 [ A8 FR (mm)
HFR(mm)  —730 —720 —600 —480 —360 —240 —120 0

905 2.875 283 2.875 309 2.875 618 2.875 928 2.876 238 2.876 548 2.876 858 2.877 168
810 2.877 473 2.877 A73 2.877 473 2.877 473 2.877 A73 2.877 473 2.877 473 2.877 473
708.75 2.877 790 2.877 790 2.877 790 2.877 790 2.877 790 2.877 790 2.877 790 2.877 790
607.5 2.878 107 2.878 107 2.878 107 2.878 107 2.878 107 2.878 107 2.878 107 2.878 107
506.25 2.878 423 2.878 423 2.878 423 2.878 423 2.878 423 2.878 423 2.878 423 2.878 423
405 2.878 740 2.878 740 2.878 740 2.878 740 2.878 740 2.878 740 2.878 740 2.878 740
303.75 2.879 057 2.879 057 2.879 057 2.879 057 2.879 057 2.879 057 2.879 057 2.879 057
202.5 2.879 374 2.879 374 2.879 374 2.879 374 2.879 374 2.879 374 2.879 374 2.879 374

stage & & J# L & (pm)
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Fig.7 Contour map of DICD before improvement



o531 %

4.150

4.100
4.050
4.000
3.950

3.900
3.850
3.800
3.750
B8 —wiki® 5 DICD % & A

Fig.8 Contour map of DICD after 1* improvement
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Fig.9 Result ofthe experiment
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Fig.10 Lithography pattern before experiment
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Fig.11 Lithography pattern after 1% experiment
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