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Design and tolerance analysis of the zoom system in 365 nm

UV lithography illumination system

Su Peng
(Luoyang Institute of Electro-Optical Equipment, Aviation Industry Corporation of China, Luoyang 471000, China)

Abstract: The illumination system is an important part of the projection lithography exposure optical system. Its
function is to provide high uniformity illumination and control the exposure dose and different illumination modes
for the mask surface. As an important part of the lithography lighting system, the zoom system plays a vital role in
improving the performance of the entire lithography machine. According to the characteristics of the ultraviolet
lithography illumination system, this paper uses CODE V software to complete the design of the zoom system in
the near ultraviolet lithography illumination system with a wavelength of 365 nm, an entrance pupil diameter of
@33 mm, an image telecentricity <10 mrad, and a distortion =<+2%. The effect of the error source of the zoom
system on the pupil performance of the system is analyzed, combined with the design scheme of the zoom system
and the actual processing capability, gives a single-sided thickness tolerance of less than 20 um, a moving part
movement accuracy of less than 0.5 nm, and an eccentric tolerance of less than 0.02 mm for each lens. The tilt
tolerance of each lens is controlled within 1'. The tolerances are reasonable and feasible, and meet the
requirements of high uniformity and high energy utilization of the UV lithography illumination system.
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Fig.1 Optical path diagram of the zoom system
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Tab.1 Comparison table of design results and design

requirements
Parameters Design requirements  Design results
Wavelength/nm 365 365
Entrance pupil diameter/mm 33 33
Field/(°) +1.35 +1.35
Image surface diameter/mm @30-120 @30-120
After working distance/mm =200 300
telecélr;:ziedselgria:;mrad <10 <51
Distortion <+2% <+0.6%
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Fig.2 Influence of the thickness error of the second surface on the focal

length
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Fig.5 Influence of eccentricity error of lens 1 on the visual axis

movement
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Fig.8 Influence of the tilt error of lens 1 on the visual axis movement
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Fig.9 Influence of tilt error of lens 1 on telecentric degree
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