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Fluoride multilayers fabricated by lon Beam Sputtering Method for ultraviolet optical applications
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SUMMARY

The lithography technology is used to manufacture
semiconductor devices. As the performance of
semiconductor devices advances, the light source
of a lithography system shifts to ArF excimer laser
with shorter wavelength of 193 nm than before. We
are developing optical applications for a lithography
system such as antireflection coatings, mirrors,
etc., using ion beam sputtering method. Fluoride
materials are used for optical multilayers at the
wavelength of 193 nm. Whereas, in case of fluoride
thin films fabricated by sputtering method, it was
difficult to reduce the absorption loss due to their
non-stoichiometric compositions. We produced the
antireflection coating with the transmittance of 99.7
% at the wavelength of 193 nm by the optimization
of the deposition conditions. It shows that fluoride
multilayers with low loss are fabricated by ion beam
sputtering method. The surface roughness is about
0.5 nm RMS regardless of their thickness. We realize
the fluoride multilayers with low loss as well as smooth
surface, which is characteristic of thin films fabricated
by sputtering method.
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