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Abstract  Highly caxis oriented poly-arystalline GaN with a dimension of 1~3 im was deposited on ¢Al; O,
substrate by vapor transport epitaxy (VTE) method at the temperature range of 900~1150°C. XRD intensities
from (00" 2) plane of grown GalNs were increased with reaction conditions which indicate the improvement of
the crystal quality. In the PL spectra measured at 10 K, the spectrum composed with the neutral-donor bound
exciton-related emission at 3.47 eV, crystal defect-related emission hand at 3.42 eV and with its phonon
replicas. The fact that intensity of I were increased and FWHM were decreased with growth conditions means
that the quality of GaN crystals were improved. With this simple VIE technology, we confirm that the GalNs
were simply deposited on sapphire substrate and crystal quality related to optical properties of GalN grown by
VIE were relatively good. PL emission without deep level emission in spite of polycrystalline structure can be
applicable to the fabrication of large area and low cost optical devices using poly-GalN grown by VIE.
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Fig. 1. Schematic diagram of VTE system for GaN crystal
growth.
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Fig. 2. SEM images of the GaN crystals grown at (a) 900°C, (b) 1000°C, (¢) 1100°C and (d) 1150°C
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Fig. 3. Cross-sectional SEM images of grown GaN crystal

: (a) 1000°C, 1h and (b) 1100°C, 1h.

Fig. 4. SEM images of the GaN crystals grown with different time : (a) 2h, (b) 3h, (¢) 4h at 1000°C, (d) 2h, () 3h and ()

4h at 1100°C.
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Fig. 5. XRD spectra of GaN crystals grown for 1 h: (a) 900°C,
(b) 1000°C, (c) 1100°C and (d) 1150°C.
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Fig. 6. Arrhenius plots of X-ray diffraction intensities versus
reciprocal temperature with (00 * 2) GaNs.
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Fig. 7. XRD spectra of samples grown at 1000°C: (a) 10 min,
(b) 60 min, (¢) 120 min and (d) 240 min.
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Fig. 8. Reaction time dependence of X-ray intensity from (00’
2) GaNs.
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Fig. 9. PL spectra measured at 10 K from GaN crystals grown
for 1h: (a) 900°C, (b) 1000°C, (c) 1100°C and (d) 1150°C.
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Fig. 10. PL spectra measured at 10 K of GaN crystals grown
at 1100°C: (a) 10 min, (b) 60 min, (c¢) 180 min and (d) 240 min.
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