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Abstract Thick GaN films were grown on (0001) sapphire substrates using the direct reaction of gallium and ammo-
nia. The GaN films grew dominantly along [0002] direction, but included the growth of GaN(1010) planeq with V-
shaped facetted surfaces at low temperature. With increasing growth temperature, however, the growth of GaN (1010)
and (1011) planes was appeared from the films, which gives rise to the growth of hexagonal crystal with pyramid-
shaped surface. The growth rate of GaN films increased with increasing growth temperature, but decreased at 1270°C
because the GaN films began to decompose into Ga and N at the temperature. It seemed that the crystal and optical
qualities of the GaN films improve with increasing NH; flow rate. From X-ray diffraction (XRD) and
photoluminescence (PL) measurements, it was observed that the yellow luminescence (YL) appeared to be significant
as the peak intensity of (1010) plane of XRD spectra increased.
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Fig. 1. A schematic diagram of RF-induction heated CVD reac-
tor for the growth of GaN films by direct reaction of Ga and

NH..
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Fig. 2. XRD spectra for GaN films grown for 60 min with 200
scem NHs at (a) 10707, (b) 1170°C, and (c) 1270°C.
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Fig. 3. PL spectra measured at room temperature for GaN films
grown for 60 min with 200 sccm NH; at (a) 1070, (b) 11707C,
and (c) 1270C.
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Fig. 4. XRD spectra for GaN films grown for 60 min at 1170C
with the NH, flow rates of (a) 150 sccm, (b) 200 sccm, and (c)
300 scem.
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Fig. 5. PL spectra measured at room temperature for GaN films
grown for 60 min at 1170°C with the NH; flow rates of (a) 150
scem, (b) 200 scem, and (c) 300 scem,
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Fig; 6. The integrated peak intensity ratios of YL to BL and of
(1010) to (0002) as fuctions of (a) growth temperature and (b)
NH; flow rate,
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Fig. 7. The dependency of the average growth rate of GaN
films on (a) growth temperature and (b) NH; flow rate.
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Fig. 8. A typical Raman spectrum for GaN films grown for 60
min at 1170°C with the NH; flow rates of (a) 200 sccm and (b)

300 scem.
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