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Application of Femtosecond Laser Irradiation and Wet Etching in
Fabrication of Microstructures in Crystal Materials
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Shaanxi Key Laboratory of Information Photonics Technology, School of Electronic Science and Engineering ,

Faculty of Electronic and Information Science, Xi'an Jiaotong University, Xi"an . Shaanxi 710049, China

Abstract  Micromachining of crystal materials is a vital technology for fabricating microelectronic device and
microelectromechanical system. The technology combined femtosecond laser irradiation and wet etching exhibits
advantages in removing femtosecond laser-induced defects and smoothing microstructure surfaces. It also exhibits
unique perks in preparing high aspect ratio structures and burying microchannels in materials, thereby facilitating a
new approach for micromachining of crystal materials. This study summarizes the technical features, principles, and
advantages of femtosecond laser irradiation and wet etching micro-nano processing technique and demonstrates the
research progress in fabricating microstructures in crystal materials such as silicon, silicon carbide, and sapphire.
The limitations and future advancements of this technology are also discussed.
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Fig. 1 Flow chart of femtosecond laser irradiation and wet etching. (a) Fabrication of high aspect ratio groove by

femtosecond laser irradiation and wet etching; (b) fabrication of micro-lens by femtosecond laser irradiation and wet etching
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Fig. 4 SEM images of honeycomb arrays of micro-holes fabricated by femtosecond laser irradiation and selective chemical

etching!®’, (a) Hole entrances for the sample fabricated at laser power of 30 mW and pulse number of 4000;
(b) hole entrances for the sample fabricated at laser power of 45 mW and pulse number of 1600
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