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Abstract; The beamsplitter has a critical role in the interference lithography, which splits one laser beam into
two, therefore these two waves can interfere to produce the fringes. The instability of the interference lithogra-
phy, which is determined by the selection of the beamsplitter, not only decreases the contrast of the patterns,
but also causes the phase distortion, high scatter light and low quality of the groove. To improve the stability of
the interference lithography system, based on the period equation of the fringes and the correction between de-

viation of the incidence and the interference beam angular variations(26) , we discuss the phase distortion due
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to the alignment error of cube and the grating beamsplitter, and analyze the stability of the two different inter-

ference lithography system. Results indicate that in the grating manufacture, using the grating as the beam-

splitter instead of the cube beamsplitter can increase the stability of lithography system by 5 to 6 orders of mag-

nitude, which has a significant effect on grating fabrication with long-time exposure.
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Fig. 1 Setup of interference lithography (IL)
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Tab.1 Phase distortion comparison between the cube and the grating beamsplitters

for the same angle alignment error(1 800 gr/mm)

Grating area/mm Cube beamsplitter(n)

Grating beamsplitter(n)

30° 45° 60°

50 x50 1.124 3e-6 4.5e-6 9e-6
100 x 100 2.25 6e-6 9e-6 1.8e-5
200 x 200 4.5 1.2e-5 1.8e-5 3.6e-5
400 x 400 9 2.4e-5 3.6e-5 7.2e4
500 x 1 000 22.5 6e-5 9e-6 1.8e4
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