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Design of 193 nm Optical Thin Films under Practical Structure and
Optical Parameters
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(R&.D Center for Optical Thin Film Coatings, Shanghai Institute of Optics and
Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract 193 nm optical thin films are one of the key components in the 100 nm step and scan microlithography
systems. The paper analysized the influence of the optical constants of substrates and thin films, the extinction
coefficient of high refractive materials and the surface roughness on the reflectance of HR mirrors. It showed that to
obtain a mirror with reflectance of more than 98.5% , the extinction coefficient of the high-refractive material must
be below 0. 0034 and at the same time, with a surface roughness ¢ <{1 nm. The influence of the water absorption on

the optical performance of the coatings was also analysized and the possible reasons resulted in the difference
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between the practical and theoretical performance were discussed.
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Table 1 Optical coefficient of several thin-film materials at 193 nm

Material Al; Os Y; 05 LaF; NdF; MgF, Na; AlFg Si0, HfO,
Refractive index 1. 855 2.314 1. 895 1.679 1.621 1.675 1.59 Abnormal
Extinction coefficient 0.0002 0.0035 0. 0029 0.0085 0.01 0 0 0.016
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Fig. 1 Refractive index of solid UV-SiO, and

e-beam evaporated one
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