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Investigation of Compaction and Rarefaction of Fused Silica with ArF Laser Exposure
and Their Effects on the Imaging Performance of Projection Optics for Stepper

Kazuhiro TAKAHASHI and Hidenori HASHIGUCHI

Fused silica is the most widely used lens material for ArF microlithography lenses. However, the
fused silica has the characteristics of compaction and rarefaction, which are the phenomena of
changing its refractive index. The refractive index change of fused silica depends on the energy
density, number of laser pulses, pulse length and specific materials being tested. We estimate the
influence of the compaction and the rarefaction to the imaging performance of projection optics

for ArF stepper during long-term device manufacturing.
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