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Abstract Linewidth narrowing module is an important component of excimer laser for lithography. The installation
angles of prisms and gratings affect the system output characteristics directly. In order to improve installation and
debugging technique of linewidth narrowing module, we study the influence of the angle deviation of the prism in the
prism expander on the energy and linewidth of the system. Through the theoretical derivation and experimental
verification, we analyze the influence of individual prism angle deflection on the energy and linewidth of the excimer
laser system, and determine the alignment error of each prism. The experimental results are in good agreement with
the theoretical analysis results. The alignment method for optimizing the linewidth narrowing module design
according to the alignment error has guiding significance for the spectrum control engineering.
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Fig. 1 Structural diagram of linewidth narrowing module
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Fig. 2 Diagram of beam incident angle to prism
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Fig. 3 Diagram of left and right deflection and

pitching deflection of prism
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Fig. 4 Effect of preorder beam incident angle change on

postorder beam incident angle
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Table 1 Changes of prism angle and linewidth

Variation in prism  Variation in linewidth

Prism angle when linewidth when angle
changes 0.01 pm /(%) changes 1° /pm
1 0.5 0.0189
2 0.5 0.0178
3 0.6 0.0153
4 1.0 0.0100
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Fig. 5 Diagram of optical path transmission in linewidth

narrowing module
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Fig. 6 Diagram of optical path transmission under left and right deflection of prism.

(a) Beam is on right edge of grating; (b) beam is on left edge of grating
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Table 2

Left and right deflection angles when beam

irradiates to edge of grating

Deflection angle /(%)

Prism Irradiate to left Irradiate to right
edge of grating edge of grating
1 0.5 —0.6
2 0.6 —0.9
3 0.6 —4.7
4 1.5 —0.5
beam
splitter ocC laser
tube
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Fig. 7 Incident angle of prism and optical path of linewidth measurement
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Table 3 Measurement results of energy E and FWHM

under left and right deflection of prism 4

0./ E /p] FWHM (average value in 60 s) /pm
74 111 0.972
73 110 0.985
72 112 1.000
71 113 1.020
70 115 1.047
1.10
1.05+
g
&
§ 1.00+
0.95r
09075 72 74

Incident angle /(°)
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Fig. 8 Relationship between incident angle to prim 4

and linewidth
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