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Abstract

Holographic grating is a kind of spectroscopic device widely used in spectroscopic instruments,
and it is also the core device of spectroscopic instruments. There are many types of gratings. In
this paper, the fabrication scheme of holographic micro-nano gratings based on metal masks is
optimized. Based on GaAs substrate, a 300 nm periodic grating was prepared by holographic li-
thography and inductively coupled plasma (ICP) dry etching. In the experiment, a metal hard cov-
er cultured by magnetron sputtering was introduced into the etching process as a barrier layer for
grating etching, and a Ni mask was prepared to improve the quality of the mask. The effects of
photoresist, SiO, and Ni as dry etching masks on the depth and morphology of gratings were com-
pared. The experimental results show that the film has strong corrosion resistance. The SEM re-
sults show that 100 nm thick Ni can achieve a good grating structure as a hard mask. The
depth-to-width ratio is about 4.9, the groove width is 100 nm, and the etching depth is 490 nm.
Well, it is of significance to reduce the lack of depth or accuracy in the process of copying graphics
such as chips.
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Figure 1. Optical path diagram of holographic lithography system
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Figure 2. Micro-nano grating holographic exposure etching process with Ni as hard mask
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Figure 3. SEM surface views of different material masks. (A) Photoresist; (b) Ni; (c) SiO,
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Figure 4. SEM cross-section images of ICP etching gratings under different
material masks (a) Photoresist; (b) SiO»; (¢) Ni
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