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Study on emission mechanism of inhomogeneous Ill-nitride mixed crystal
semiconductors from the point of view of spatial resolved spectroscopy
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Si-doped AlGaN epitaxial layers with different Al content and Si concentration
has been studied by cathodoluminescence (CL) mapping. The surface hillocks increased with increasing Si
concentration and with decreasing Al content, and local donor-acceptor-pair emission related to Si
impurities occurred at hillock edges. Despite the crystallinity was high at higher Al contents, the spot
CL linewidths were broader than the calculated linewidth from alloy broadening model at higher Al
contents. This dependence indicated that the Al vacancy clusters acted as the origin of the additional
line broadening at higher Al contents. The relation between microscopic distribution of luminescence and
internal quantum efficiency of AlGaN multiple quantum wells was made clear.

Further, the potential profile around threading dislocations of GalnN epitaxial layers were qualitatively
discussed from the temperature dependent CL mapping results.
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