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Abstract

application requirements of lithography illumination system. By changing the intensity distribution of pupil, this

An evaluation algorithm of the pupil characteristic parameters is proposed, aiming at the practical

algorithm can be used to simultaneously calculate the pupil ellipticity, non-balance _ X, non-balance _ Y,
non-balance_quad, and other pupil characteristic parameters in different illumination modes. The relay lens set of
the 28 nm node scanning lithography illumination system is used as an example and the pupil characteristic
parameters under the traditional illumination mode are analyzed. The simulation results show that the maximum
value of pupil ellipticity in the full field of view is 0.95%, and the maximum values of non-balance X and non-
balance Y are 0.18% and 0.19%, respectively. In addition, the maximum value of non-balance quad is 0.66%.
These data satisfy the actual index requirements of the 28 nm node scanning lithography. The proposed algorithm
can help to evaluate the pupil performances quickly at the optical design stage.
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Fig. 1 Optical principle diagram of projection lithography machine
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Fig. 2 Schematics of pupil ellipticity.
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Fig. 3 Schematics of pupil non-balance.
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Table 1 Pupil characteristic parameters of designed view points

Parameter F, F, F, F, F; Fs F; Fq F,
P iiprciey11v / Y0 0 0.018 0.018 0.007 0.330 0.028 0.645 0.004 0.906
P ipiicy.s/ %6 0 0 0 0 0 0.014 0.945 0.014 0.694

N batance x / %6 0 0 0 0.180 0.027 0.151 0.105 0.151 0.024

N vatancey / Y0 0 0.053 0.053 0 0 0.145 0.193 0.145 0.076
N patance._quado / /0 0 0.054 0.054 0.181 0.026 0.296 0.664 0.296 0.424
N batance_quadss / /0 0 0.099 0.099 0.324 0.215 0.199 0.384 0.100 0.539
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Table 2 Simulation values of pupil characteristic parameters of designed view points

Pupil intensity Pupil intensity

Pupil intensity

Parameter F, F, F, F, F; F; F, Fyq F,
P iipiciey_nv / Y0 0.019 0.021 0.020 0.032 0.368 0.130 0.638 0.023 0.944
P ipiiciy st/ %0 0.022 0.022 0.041 0.011 0.022 0.031 0.957 0.035 0.725
N batance_x / Y 0.001 0.004 0.009 0.147 0.067 0.179 0.148 0.180 0.069

N tancey / % 0.001 0.068 0.061 0.006 0.004 0.291 0.256 0.281 0.168
N patance_quado / 70 0.013 0.047 0.049 0.257 0.098 0.370 0.704 0.361 0.436
N batance_quadts / /0 0.012 0.124 0.119 0.439 0.226 0.154 0.432 0.162 0.655
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Fig. 12 Curves of pupil characteristic parameters of view points at X direction
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