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The improvement of TFT lithography plane
compensation

Zhang Yuhu', Xu Haitao, Li Yawen, Luo Chuanwen, Cao Shaobo, Li Li
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Abstract: When the line width or line space of thin film transistor (TFT) is close to the resolution of the lithography
machine, it is easy to appear the defect of photoresist remain in lithography pattern. In order to improve this problem,
based on the position of the best lithography pattern, the optimal compensation amount of lithography plane of the
lithography machine is calculated, so lithography plane is improved. Firstly, by the compensation of the lithography
plane, the flatness of the plate stage and the focal plane, the value of the plate surface height is calculated in the li-
thography region. Then, according to the lithography pattern in the lithography region, the optimum position of the
lithography region is found, and take this location as the zero point, the relative height difference between the total
lithography region and the optimum position is calculated. Secondly, the fitting plane of the height difference in the
lithography region is done, and the compensation is calculated when the fitting plane is the horizontal plane that is
perpendicular to the Z axis, which is the optimal compensation of the lithography plane in the lithography region.
Finally, the compensation is used to compensate the lithography plane, so that the lithography plane in the litho-
graphy region tends to the same optimal lithography plane. The results show that the lithography pattern can be
clearly formed in the lithography region after the lithography plane is offset, the defect of the photoresist remain is
improved, at the same time, the average value of the develop inspection critical dimension (DICD) is reduced by
1.38% in the target value range, and the uniformity of the DICD is increased by 20%.
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A1 AR EBEMKRE FEE
Table 1 The stage flatness of the lithography area um
y X /mm
/mm -730 -720 -600 -480 -360 -240 -120 0
905 14.62 15.93 21.46 26.70 31.74 32.03 28.74 27.92
810 23.08 23.26 26.39 31.83 35.13 35.12 30.14 29.19
708.75 32.74 33.22 37.75 38.04 37.76 38.29 36.12 32.25
607.5 40.86 41.47 46.04 45.25 39.95 42.40 38.43 36.11
506.25 47.73 48.09 49.50 52.04 47.81 48.49 40.67 38.38
405 56.53 57.93 58.79 59.20 55.62 55.68 47.96 44.06
303.75 68.09 68.21 71.23 66.00 60.35 62.15 57.52 51.90
A2 RARBEA Zuh
Table 2 The Z value of the lithography area um
y X /mm
/mm -730 -720 -600 -480 -360 -240 -120 0
905 14.62 16.46 28.36 26.52 51.37 58.02 61.10 66.65
810 21.43 22.15 31.64 43.45 53.11 59.46 60.86 66.27
708.75 29.34 30.35 41.25 47.90 53.98 60.89 65.08 67.57
607.5 35.71 36.85 47.78 53.36 54.43 63.24 65.63 69.68
506.25 40.82 41.71 49.49 58.40 60.53 67.57 66.12 70.20
405 47.87 49.80 57.03 63.80 66.58 73.01 71.66 74.13
303.75 57.67 58.33 67.71 68.84 69.57 77.73 79.46 80.21
z (9
Z )=Z (x)*Z () » (4) z=-2.901-0.04857x —0.000075x" (7)
(7) X Zs
Z (xi):tan(Ty)-(xi—xo)zTy (x,—x,) , (5) ( 4
Z (y)=tan(T)-(y, =y, )=T.-(y,—y,) > (6) 2 4 Z +Z¢ ( 5)
oL B e 2w 2 ) ' 33 BUUEAREGE Z RARZ 2 Z ) E
x y 4 (. ) T( )
XY Xi Y

1 x y X=-730 mm =905 mm

3.2 KANEFEHMEZAFEUER Z Z4++ZHE
Minitab ( 3)

x(-730 mm -720 mm) (810
mm 905 mm)
x(-480 mm 0) »(303.75mm 810

mm) Z

A3 RARBA AL ETEM

Table 3 The focus value of the lithography area

X /mm -748 -685.5 -591.95

-485.1 -374 -262.9 -156.05 -62.5 0

Zlum -7.50 -5.10 -1.50

2.70 7.10 4.50 1.90 -0.60 -2.30
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k4 RARBA Z4
Table 4 The Z value of the lithography area um
y X /mm
/mm -730 -720 -600 -480 -360 -240 -120 0
905 -7.41 -6.81 -0.76 3.13 4.86 4.44 1.85 -2.90
810 -7.41 -6.81 -0.76 3.13 4.86 4.44 1.85 -2.90
708.75 -7.41 -6.81 -0.76 3.13 4.86 4.44 1.85 -2.90
607.5 -7.41 -6.81 -0.76 3.13 4.86 4.44 1.85 -2.90
506.25 -7.41 -6.81 -0.76 3.13 4.86 4.44 1.85 -2.90
405 -7.41 -6.81 -0.76 3.13 4.86 4.44 1.85 -2.90
303.75 -7.41 -6.81 -0.76 3.13 4.86 4.44 1.85 -2.90
%5 HX2IRKRA Z+Z i
Table 5 The Z+Z value of the lithography area um
y X /mm
/mm -730 -720 -600 -480 -360 -240 -120 0
905 7.21 9.65 27.60 29.66 56.23 62.46 62.95 63.75
810 14.02 15.34 30.88 46.58 57.97 63.90 62.70 63.37
708.75 21.93 23.54 40.49 51.03 58.85 65.32 66.93 64.67
607.5 28.30 30.03 47.02 56.50 59.29 67.68 67.48 66.78
506.25 33.41 34.90 48.73 61.53 65.39 72.01 67.97 67.30
405 40.46 42.99 56.27 66.93 71.45 77.44 73.51 71.22
303.75 50.26 51.52 66.95 71.98 74.43 82.17 81.31 77.31
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%6 RZRMA Z+Z-Z ol

Table 6 The Z y+Zi—Z yzvalue of the lithography area um
y X /mm

/mm -730 -720 -600 -480 -360 -240 -120 0
905 -52.08 -49.64 -31.69 -29.63 -3.06 3.16 3.66 4.46
810 -45.27 -43.95 -28.41 -12.71 -1.32 4.61 3.41 4.08
708.75 -37.37 -35.75 -18.80 -8.26 -0.44 6.03 7.64 5.38
607.5 -30.99 -29.26 -12.27 -2.80 0.00 8.39 8.19 7.49
506.25 -25.88 -24.39 -10.56 224 6.10 12.72 8.67 8.01
405 -18.84 -16.30 -3.02 7.64 12.16 18.15 14.22 11.93
303.75 -9.03 -7.78 7.66 12.68 15.14 22.88 22.02 18.02
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ETHFEA 1000 3.6 )
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48, 5RO 4 12,60 0.000
¥ -0.047002  0.005170 -9.09 0.000
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Fig. 10 The fitting plane equation of regression
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Overview: The traditional method of the thin film transistor (TFT) lithography plane compensation is realized by en-
suring the flatness of photoresist plane and the photoresist plane is on the focal plane of the lithography machine, which
is achieved by the compensation of flatness of the plate stage and the focus compensation of lithography machine.
However, due to the existence of the compensation error, the quality of the actual lithography product picture is differ-
ent from the ideal situation, when the TFT line width or line space is close to the minimum resolution of the lithography
machine. The difference will lead to the defect of remaining photoresist, which seriously affects the yield of the litho-
graphy products. In order to solve the problem, based on the position of the best lithography pattern, the optimal com-
pensation amount of lithography plane of the lithography machine is calculated. The difference of the result between the
actual lithography product and the compensation of the lithography plane is reduced by the optimal compensation,
which is compensated for the lithography machine. So, lithography plane is improved. Firstly, by the compensation of
the lithography plane, the flatness of the plate stage and the focal plane, the value of the plate surface height is calculated
in the lithography region. Then, according to the lithography pattern in the lithography region, the optimum position of
the lithography region is found. Taking this location as the zero point, the relative height difference between the total
lithography region and the optimum position is calculated. Secondly, the fitting plane of the height difference in the
lithography region is done, and the compensation is calculated when the fitting plane is the horizontal plane that is per-
pendicular to the Z axis, which is the optimal compensation of the lithography plane in the lithography region. Finally,
the compensation is used to compensate the lithography plane, so that the lithography plane in the lithography region
tends to the same optimal lithography plane. The results show that, compared with no compensation, the lithography
pattern can be clearly formed in the lithography region after the lithography plane is offset. The defect of the remaining
photoresist is improved. At the same time, the average value of the DICD is reduced by 1.38% in the target value range,
the uniformity of the DICD is increased by 20%, and the ability of small line lithography for the lithography machine at
the minimum resolution has been significantly improved.

Citation: Zhang Y H, Xu H T, Li Y W, et al. The improvement of TFT lithography plane compensation[]J]. Op-
to-Electronic Engineering, 2019, 46(5): 180444
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