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The effect of Al doping on surface energy according to Si- and C-face in the growth of SiC by TSSG
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Abstract:

SiC(Silicon Carbide) is a promising substrate applicable to power device working at high power, high frequency and high temperature. It has excellent physical properties
including wide band gap, thermodynamic stability at high temperature, high electron mobility and good thermal conductivity.

So far, physical vapor transport (PVT) has been assumed to be the most efficient method growing commercialized large scale SiC crystals. However, crystal defects such
as threading edge dislocations (TEDs), basal plane dislocation (BPDs) and threading screw dislocation (TSDs) are still issues in the SiC wafers obtained via PVT method
because they influence on the failure and the degradation of SiC power devices. Currently, solution growth has been actively studied as an alternative method growing
high quality SiC crystal because the crystal growth via the solution growth could be achieved under a close condition to thermodynamic equilibrium state.

In this study, the surface energy of the crystals grown on different growth face (Si face, C face) was investigated in solution growth of 6H-SiC. Since. The experiment
was carried out by attaching two seeds to one shaft for the same experiment conditions. TSSG (The top-seeded solution growth) method was performed for growing
SiC crystal. By measuring the contact angle of the water droplet on the surface, the relative surface energy difference can be known. Al doping concentration was
detected by SIMS and the relation between surface energy of each crystallographic plane and Al-doping can be known. It was confirmed that the terrace length of
step according to the grown crystal plane was different by optical microscopy and step height and shape was measured by using surface profiler.
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