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The synthesis and characterization of GaN micro-crystals
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Abstract GaN micro-crystals were synthesized through the direct reaction of NH, with a Ga-melt. The bubbling
technique in the atmospheric NH; ambient was employed and dark-gray-colored GaN micro-crystals with various sizes
ranging from 0.5~30pum were obtained. It was confirmed that product yield increased with increasing reaction
temperature. The synthesized GaN micro-crystals were characterized by using a particle size analyzer, SEM, XRD and
PL. The variation of reaction temperature from 850°C to 1150°C result in morphological change and in optical
characteristics of GaN micro-crystals. Especially, GaN micro-crystals synthesized at 1050C showed the highest
crystallinity and low yellow band luminescence.
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Fig. 1. The sequence for synthesizing GaN micro-crystals.
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Table 1

Processing parameter and product yield

Reaction Reaction Gasource GaN Product

temp. time synthesized yield

850°C 1hr 19651g 04l4¢g 0.021
3hr 25.790 g 1.786 g 0.069

950°C 1hr 19.651 g 1421¢g 0.072
3hr 38.740g 2376¢g 0.061

1050°C 1hr 19.161g 4.006¢g 0.209
3hr 40.175 g 7818 ¢g 0.194

1150°C - 1hr 32.729 g 7.79% g 0.238
3hr 30.550 g 6.568 g 0.215

*Product yield = the weight of GaN synthesized/that of Ga
source.
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Fig. 2. The variation of product yield with the different
reaction temperature and time.
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Fig. 4. The variation of average crystal size of GaN

synthesized with the different reaction temperature and
time.
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Fig. 3. The particle size distribution of GaN micro-crystals synthesized.
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Fig. 5. X-ray diffraction pattern of GaN micro-crystals
reacted at different reaction temperature for one hour.
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Fig. 6. PL spectra of GaN micro-crystals synthesized at
different reaction temperature for (a) 1hr and (b) 3hr.
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Fig. 7. SEM morphology of (a) GaN micro-crystals synthesized at 95FC and (b)-(d) GaN micro-crystals synthesized at
1050°C.
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