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Influence of mounting stress on wavefront distortion
of lithographic object lens
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Abstract; To design the mounting structure of a lithographic object lens, the influence model of mounting
stress on the lens wavefront distortion was built. The relation between mounting stress and refractivity and the
influence of mounting stress on the wavefront distortion of the lens were studied. First, based on the crystal
theory, the relationship of lens mounting stress and wavefront distortion of a fused silica lens was established.
Then, the influence of different lens mounting structures on the lens wavefront distortion was analyzed. Final-
ly, the properties of lens mounting wavefront distortion were researched , and the fitted lens mounting structure
was selected. Analysis results indicate that the lens mounting stress has a great influence on the lens wavefront
distortion. The wavefront distortion of a 3-point mounting structure is 3. 69 nm. However, the wavefront distor-

tion induced by mounting stress decreases with the increasing mounting points. The above 9-point mounting
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structure is fitted to the lithographic object lens.

Key words: optical design;lithographic object lens;wavefront distortion ;stress birefringence ; fused silica;lens
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Fig.1 Finite element analysis model
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Fig.2 Stress figure of 3-point mounting lens
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Fig.3  Wavefront distortion caused by 3-point mounting

stress
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Fig.4 Wavefront distortion caused by multi-point mounting stress
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Table 1 Wavefront distortion caused by mounting stress

3 RSHE 6 ;WHE 9 K% 12 RisCH# 15 i 3H%
PV/nm 3.689 1 2.042 0.760 9 0.545 6 0.414'5
RMS/nm 0.349 9 0.248 6 0.1359 0.120 5 0.100 0
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