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Abstract

Undoped GaN epitaxial layer was grown on c-plane sapphire substrate by a two-step growth with
metalorganic chemical vapor deposition(MOCVD). We have investigated the effects of the variation of final
growth temperature on surface morphology, roughness, crystal quality, optical property, and electrical property.
In a horizontal MOCVD reactor, the film was grown at 300 Torr low-pressure with a fixed nucleation
temperature of 500C, varing the final growth temperature from 850°C to 1050C. The undoped GaN epilayers
were characterized by atomic force microscopy, high-resolution x-ray diffractometer, photoluminescence, and

Hall effect measurement.
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Fig. 1. Conventional ©-26 XRD patterns of undoped
GaN/sapphire substrate as a function of
growth temperature after a fixed low-tem-—
perature(500°C) nucleation.
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Fig. 2. AFM images of undoped GaN surfaces as a function of growth temperature. (a) 85
0. (b) 9007C. (c) 9507, (d) 10007, (e)1020°C. (f) 1050°C.
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Fig. 3. Measured RMS roughness of undoped GaN
surface as a function of growth temperature.
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Fig. 4. Symmetric (002) o scan rocking curves of
undoped GaN epilayers by high-resolution
XRD.
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Fig. 6. Room-temperature PL spectra of undoped

GaN epilayers.
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