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Abstract: GaN micro/nanostructures were synthesized by chemical vapor deposition method (CVD) on Si (100)
substrate with catalyst Ni, Ga and NH; as raw materials. Effect of N, flow rate on the morphology as well as
optical and electrical properties of GaN were researched. The morphology, structure, composition, optical and
electrical properties were characterized by Field emission scanning electron microscopy (SEM), Transmission
electron microscopy (TEM), X-ray diffraction (XRD), Energy dispersive X-ray spectroscopy (EDS),
Photoluminescence (PL) and Hall effect measurement system (HMS-3000). The results indicate that with the
increase of N, flow rate, the morphology of GaN evolved from microrods to vermicular-like wires and then to
smooth nanowires. All samples are hexagonal wurtzite, and show near-band-edge UV emission peaks of 383 nm
and blue light emission peaks of about 470 nm. Hall test results show that all samples are p-type. Furthermore,

the morphology evolution mechanisms of GaN are analyzed.
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Fig.2 SEM images of GaN samples grown at different N, flow rate
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Fig.3 XRD patterns of GaN samples grown at different

N, flow rate
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Fig4 TEM (a) and HRTEM (b) of GaN nanowires, Insert is FFT image of corresponding sample
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Table 2 Hall measurement results of GaN samples

N, flow rate / scem Mobility / (em*-V™!-s™)

N . 3
Carrier concentration / cm

Hall coefficient / (cm*-C™)

30 75.15 5.186x10" 1204
60 70.43 4.789x10" 1.303x10°
90 4251 4.576x10° 1.363x10*
120 47179 3.005%10" 2.007%10°
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