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Design of Wollaston Prism Used for Polarization Illumination
System in ArF Lithography Tool

Cai Yanmin Wang Xiangzhao Huang Huijie
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Abstract Wollaston prism is used as a polarizer in ArF lithography tool polarization illumination system. Wollaston
prism is made of one kind of material used at 193 nm wavelength, the beam separation angle is very small and the
prism is very long. In order to solve these practical problems, Wollaston prisms made of positive crystal are analyzed
by the law of refraction, and the beam separation angle formulas are derived. A result is presented that the beam
separation angle of Wollaston prism made of two kinds of positive crystal is more than that of Wollaston prism made of
single positive crystal after analysis and comparison by MATLAB. A Wollaston prism with the beam separation angle
of about 10° is designed at wavelength of 193 nm. Another Wollaston prism only with a output beam of linearly
polarized light is designed at wavelength of 193 nm. The two prisms are made of positive crystal, the lengths of both
the two prisms are medium, which can be used for the polarization illumination system in ArF lithography tool.
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uniaxial crystal)
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Fig. 3 Beam separation angle of Wollaston prism
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Wollaston prism (positive uniaxial crystal at 193 nm)
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Table 1

Comparison of beam separation angle of different Wollaston prisms

Wollaston prism

Beam separation angle /(%)

Prism division angle /(*)
Wollaston prism made of SiO, and MgF,
Wollaston prism made of MgF,

Wollaston prism made of SiO,

40 45 50 55
1. 5357 1. 9898 2.7434 4.5497
1.3078 1. 5586 1. 8576 2.2263
1. 3116 1.5632 1. 8630 2.2328
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