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Influence of wavelength and atmosphere on laser
induced microstructure of silicon surface
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Abstract: In order to study microstructure of single crystal silicon wafers under laser irradiation in different ambient
atmosphere, the microstructure of silicon surface irradiated by infrared (IR, fundamental wavelength 1064nm) and ultraviolet
(UV, third harmonic wavelength 355nm) Nd:YAG nanosecond laser in SF,, air, N, and vacuum was experimentally studied
respectively. It is seen that the microstructure formed in SF, or air atmosphere by IR nanosecond laser irradiation has higher
aspect ratio than that formed in vacuum or N, atmosphere, and the microstructure formed in SF¢ or vacuum atmosphere by UV
nanosecond laser irradiation is more outstanding than that formed in air or N, atmosphere, however the microstructure created in
SF, atmosphere have some flocculation material. Thé(results show that formation of microstructure depends on laser wavelength
and ambient atmosphere, and the efficiency of laser-induced chemical etching is different. The results are helpful to further study

about nanosecond laser induced microstructure on silicon surface.
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Fig. 1 The experimental schematic irradiation setup
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Fig.2 SEM image of spikes formed on silicon by 1500 IR laser pulses in

background atmosphere
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Fig.3 SEM image of spikes formed on silicon by 1500 UV laser pulses in

background almosphere
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