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Abstract As one of the critical target of lithographic lens, pupil non-balance is modulated by many factors. It is
consequently made up to implement the above technique and calculate the real position of pupil intensity in angular
balance with a high level of implement efficiency.

OCIS codes

necessary to distinguish the respective contribution of those factors. In this paper, a method is introduced to calibrate
plane without telecentircity. Beside, a series of simulation on an optimally designed lithographic lens under off-axis

pupil balance by removing telecentriciy, and a comparison is made with another approach based on finding centroid. A

user defined program, which is written in Matlab with the function of manipulating Code V and LightTools data, is
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illumination is given to show the verification. It is revealed that this method is functional in calibrating pupil non-
optical design; lithographic lens; pupil non-balance; telecentricity
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Fig. 2 Telecentrisity propagation within lithographic lens in tangential plane
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Fig. 4 Flow chart of telecentrisity procedure
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Fig. 7 Telecentricity designed value respective on object side and image side
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cross-pole illumination
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Table 1 Angular calibration respective based on telecentricity and intensity centroid

Sampling FOV point on wafer

Angular calibration

K K E
= AH /mrad 0 6.71 —6.96
Telecentricity based
AV /mrad 0 2.71 —2.81
) AH /mrad —0.15 6.95 —16.86
Centroid based
AV /mrad —0.05 2.58 —6.56
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Table 2 Comparison of pupil non-balance with telecentricity coupled and decoupled under cross-pole illumination

Sampling FOV point

Pupil non-balance result

F) F, F}

Initial status 0.02% 2.43% 4.53%

H _ Tele based 0.02% 0.04% 1.96%
Calibrated )

Centroid based 0.04% 0.09% 1.73%

Initial status 0.02% 1.15% 1.79%

\% . Tele based 0.02% 0.12% 0.70%
Calibrated )

Centroid based 0.02% 0.18% 0.71%

Initial status 0.06% 3.70% 6.47%

Q ) Tele based 0.06% 0.27% 2.86%
Calibrated )

Centroid based 0.07% 0.39% 2.711%
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Fig. 10 Pupil non-balance comparison among initial status, telecentricity based calibration and centroid based calibration.
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