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A Novel Homogenizer to Improve the Excimer Laser Beam Uniformity

Hong-xia, LOU Qi-hong, DONG Jing-xing, YE Zhen-huan, WEI Yun-rong, LING Lei

(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract The excimer laser as the main light source of photolithographic device, whose energy distribution is
required as homogeneous as possible. In order to improve the uniformity of its output energy density, this paper
describes a novel trapezoid prism homogenizer. The working principle and the design requirement of the novel
trapezoid prism are analyzed in theory. The optimal position of uniform section is calculated, and compared with the
normal prism homogenizer. According to the theory that the beam energy refracted by the trapezoid prism is divided
into 3 parts then overlapped in the base of the middle high energy, it realizes the use of association with the normal
prism in two-dimensional. By means of adjusting the distance from homogenizer to receive screen, the optimal
position of uniform section is determined which agreed with the theoretical calculation. Using this novel homogenizer
,the fluctuation of beam uniformity of XeCl excimer laser is less than 4%, it is better than that obtained by using a
normal prism homogenizer.
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Fig.1 Scheme of the working principle of the

trapezoid prism
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Fig. 2 Scheme of energy overlapping of incident beam with

intensity-distribution refracted by the trapezoid prism
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Fig. 3 Scheme of the experimental setup with

a beam homogenizer
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Fig. 4 Relationship between the top-hat factor

and the propotion of the working gas HCl
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Fig.5 Relationship between the top-hat factor

and the distance from homogenizer to receive screen
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Fig. 6 x and y profiles through the centriod (a) and

the false color 3D-plot (b) without the homogenizer
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Fig. 7 x and y profiles through the centriod (a) and
the false color 3D-plot (b) behind the normal prism
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Fig. 8 x and y profiles through the centriod (a) and

the false color 3D-plot (b) behind the trapeziod prism
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