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Abstract

In order to further improve the fabrication technology of the cavity surface of GaAs laser, the en-
graving process of GaAs laser was simulated by molecular dynamics method. GaAs crystal models
with different orientations, including GaAs[100], GaAs[110] and GaAs[111], were generated, and
the scratch simulation of these models was carried out at different processing speeds. Based on
the simulation results, surface characteristics such as scratches, damage width, subsurface dam-
age, stacking height, dislocation distribution and activity were analyzed. The results show that the
deformation of different crystal direction has obvious anisotropy during GaAs carving. The surface
characteristics, damage width, subsurface damage and dislocation dynamics of gallium arsenide
crystal during the scraping process are closely related to crystal orientation. In addition, increas-
ing the processing speed can reduce the maximum damage width and increase the stacking height,
which is conducive to improving the material removal rate, but will slightly reduce the surface
quality, which is applicable to the three crystal directions. For the subsurface, the thickness of the
subsurface damage layer decreases with the increase of the scratch velocity, which is only appli-
cable to GaAs[110] and GaAs[111] crystal direction, and the thickness of the subsurface damage
layer of GaAs[100] crystal direction is not sensitive to the change of the velocity. At the same time,
the increase of speed can reduce the length of the perfect dislocation and the total length of the
GaAs sublayer, but has no effect on the dislocation type.
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Figure 1. Molecular dynamics simulation model of GaAs
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Figure 2. Crystal face and crystal orientation diagram
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Table 1. The parameters of molecular dynamics model and simulation and values
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Figure 3. Comparison of scratch damage of GaAs[110] crystal direction at different velocities
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Figure 4. Comparison of scratch damage of GaAs[100] crystal direction at different velocities
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Figure 5. Comparison of scratch damage of GaAs[111] crystal direction at different velocities
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Figure 6. Stack height at different speeds
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Figure 7. Diagram of subsurface damage depth
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Figure 8. Subsurface damage depth at different velocities
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Figure 9. Types of defects in GaAs during scratching
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Figure 10. Dislocations of GaAs at different scratch speeds
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Figure 11. Total length of dislocation of GaAs[110] at different scratching speeds
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Figure 12. Total length of dislocation of GaAs[100] at different scratching speeds
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Figure 13. Total length of dislocation of GaAs[111] at different scratching speeds
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