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Abstract

The epilayer surface was very rough if the GaN epitaxy was directly grown on sapphire without any
buffer layer pre-grown. The electron mobility and concentration were 6.3 em?/V.s and 1.4x10% cm™,
respectively. If a GaN buffer layer was first grown on the sapphire substrate at low temperature, then the
growth temperature was increased to 1000°C to grow the GaN epitaxy on the buffer layer. The GaN epiayer
surface became mirror-like. The surtace smoothnes of the epilayers was related to the flow rates of TMGa
for buffer layer growth. When the TMGa flow rate was higher than 6 sccm, the hexagonal crystalline began
to appear on the GaN epitaxy surface. From the Hall measurement and electrical characterization, it was
found that the electron mobility and concentration were 71.5 cm?/V.s and 4.66x10'” cm™, respectively, when
the buffer TMGa flow rate 3 sccm (16pmole/min) were used. The GaN epilayer growth rate decreased with
increasing TMGa buffer-layer flow rate. Using the TMGa flow rate of 3 sccm for the buffer layer growth,
the GaN epilayer has very strong yellow-band emission as seen from the photoluminescence spectrum
measurement. The yellow band emission is attibuted to the carrier compensation or Ga vacancy. The deep
levels may be due to the crack dislocations in the GaN epilayer When the buffer layer TMGa flow rate
increased to 6 sccm, the PL FWHM increased to be layer and the near-band-edge emission peak shifted to
364 nm. It indicated that the 6 sccm growth condition was not useful. The epilayer quality was poor and

there were hexagonal crystalline generated on the surface.
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