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Maskless lithography illumination system with double freeform
surfaces for beam shaping
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(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to achieve the illumination of maskless lithography by rectangular collimated flat-top
laser beam and improve the illumination efficiency, a design method of the illumination system using
double freeform surfaces shaping unit was proposed. Based on the optical path constant condition and
Snell's refraction law, the surfaces equations in integral form of the freeform surfaces were derived. The
integral equations were solved by numerical calculation. The illumination systems using two-lens shaping
unit and single-lens shaping unit which included double freeform surfaces were designed and simulated by
optical design software. The simulated results show that the uniformity is over 93% and the illumination
efficiency is over 91%. It is illustrated that the two kinds of shaping unit could meet the requirements of
the illumination of maskless lithography.
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Fig.1 Scheme of maskless lithography illumination system
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Fig.2 Scheme of double freeform surfaces shaping unit
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systems
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two fr;eeform 20 mm 25 mm (c) Ray tracing result of two-lens shaping unit
surfaces
Output beam size of 1) ) o 15mm 12.4 mmx25 mm
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area
Uniformity of the 93.13% 93.52%
target
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efficiency
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