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Abstract: Holographic lithography combined with anisotropic wet etching of monocrystalline silicon is
an important method for the fabrication of high-aspect-ratio silicon gratings. However, increasing the
duty cycle of photoresist grating to improve the fabrication process tolerance and grating quality is a
major problem. We present a method for increasing the duty cycle of photoresist grating by hot press-
ing. The principle of this method is to broaden the width of photoresist grating lines directly by heat-
ing and pressurizing. The fabrication process is described in detail. The variation of the duty cycle
with pressure load and temperature was studied, and the influence of pressing gasket on the grating

quality was investigated. Using this method, a silicon grating with a period of 500 nm was successful-
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ly fabricated. The aspect ratio of the grating line is 12. 6, and the duty cycle of silicon nitride mask is

as high as 0. 72. This method is simple, reliable, and affordable. It can effectively increase the duty

cycle, and the obtained grating mask has high quality and good uniformity, which meets the require-

ments of fabricating high-quality silicon gratings with high aspect ratios.
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