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Abstract

6H silicon carbide (6H SiC) is the widely used third-generation semiconductor material at present.
Its manufacturing process faces many problems, such as complicated process steps, serious sur-
face quality defects after grinding and so on. In this study, the femtosecond laser is used to polish
the SiC silicon-face after cutting directly. Influence of laser repetition frequency, scanning interval,
pulse energy, scanning speed, defocus distance and other process parameters on the surface qual-
ity of the polished SiC are investigated. The impacts of surface quality are analyzed by SEM, EDX
and laser confocal microscope. The results show that the surface roughness (Ra) of 6H SiC sili-
con-face decreases from 0.457 pm to 0.116 pm, and the surface undulation (Depth) decreases
from 3.8 um to 0.77 pm after laser polishing with repetition frequency of 15 kHz, scanning dis-
tance of 15 pm, pulse energy of 89.3 pJ, scanning speed of 118 mm/s, defocusing + 1 mm. This
study has great reference value for optimizing the manufacturing process of 6H SiC silicon-face
and improving its machining efficiency.
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Figure 1. Comparison of the surface changes of cutted SiC and polished SiC after laser treatment
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Figure 2. Surface morphology of SiC polished with different pulse energy
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Figure 3. Ra/depth (a) and oxygen element (b) changes of SiC after polishing under different pulse energy
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Figure 4. Surface morphology of SiC polished at 37.5 kHz with different energy
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Figure 5. Ra (a), depth (b) and oxygen element change (c) of SiC after polishing with different pulse frequency
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Figure 6. Surface morphology of SiC after polishing with different scanning intervals
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Figure 7. Ra and depth of SiC after polishing with different
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Figure 8. Surface morphology of SiC after different scanning methods
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Figure 9. Surface morphology of SiC polished at different scanning speeds
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Figure 10. Ra and depth of SiC after polishing at different
scanning speeds
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Figure 11. Surface morphology of SiC polished at scanning speeds of 235 mm/s (a) and 118 mm/s (b)
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Figure 12. Surface morphology of SiC after defocusing + 1 mm (a) and defocusing — 1 mm (b) polishing
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Figure 13. Ra and depth of SiC after polishing with different
defocusing distance
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