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Effect of N2 flow rate on properties of GaN thin films
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Abstract

Effect of N2 flow rate on properties of GaN thin films grown by plasma-enhanced molecular beam
epitaxy(PEMBE) was discussed to optimize the quality of thin films. It was found that at low N flow
rate indicating high HI/V flux ratio, the growth rate of GaN thin films was controlled by N2 flux, and
at high N2 flow rate the growth rate was not controlled by N: flux any longer. It was also found that
M/V flux ratio affected film quality. The film grown at higher N: flow rate showed low background
carrier concentration, higher carrier mobility, and narrow FWHM in band-edge emission of low
temperature PL. It is thought that the film in more Ga flux region was grown by 2-dimensional
layer-by-layer growth mode, and the film in more nitrogen region was grown by 3-D island growth

mode. All samples exhibited a good crystallinity.
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Fig. 2. Surface and cross sectional SEM image
for different N2 flow rates of (a) 1 sccm
(b) 2 sccm {c) 3 scem, respectively.
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3.2 Surface Morphology
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Fig. 3. X-ray rocking curve of GaN thin film
grown at 1 sccm N; flow rate.
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3.4 Electrical Properties
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Fig. 4. Electrical properties of GaN thin films with
different N2 flow rates.
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3.5 Optical Properties
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