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Abstract: As high-numerical aperture (NA) lithographic lenses have larger fields of view(FOVs) and
nonuniform wavefront aberration distributions, this paper proposes an automatic optimized design
method to reduce the the largest wavefront aberration of all FOVs in design processing. The method
adds an external loop optimization procedure which can automatically adjust sampling weight into the
local optimization procedure of a lithographic lens to balance wavefront aberrations and to reduce the
largest wavefront aberration automatically. By using the proposed method, the uniformity of wave-
front aberrations gets better and the largest wavefront aberration has been reduced to 63% of the pri-
mary value. It shows that the method has a better application in Code V. Meanwhile, it not only re-
duces the design time consumption but also the dependence on the design experiences of the designers.
this method can also be applied in design of other optical systems with higher imaging quality.
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Fig.1 Flow chart of aberration balancing program
1
Tab.1 Specifications of lithographic lens
Parameter Specification
NA Central wavelength 193. 368 nm
. Numerical aperture (NA) 1. 30
[10] Field of image 26 mm X 5.5 mm
’
Magnification 0. 25
’ L. Number of aspheric surfaces 20
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Fig. 4 RMS wavefront aberrations as a function of object height
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