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Surface Reconstruction and As Surfactant Effects on MBE-Grown GaN Epilayers
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K. BALAKRISHNAN Y. ISHIDA S. CHICHIBU S. YOSHIDA

Surface reconstructions and their transitions have been examined for MBE-grown GaN sur-
faces. Several types of reconstructions and their transitions were observed depending on growth
condition, crystal structure etc. Itis shown that the surface reconstruction phase diagram and its
phase transition line are useful for the optimization of MBE growth of GaN. Little amounf of As
residual pressure was found to affect the structure of GaN growing surfaces. These As surfactant
effects are discussed and the growth of cubic GaN under small amouppoégsaire is reported.
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Table 1 Reconstructions and their transitions observed for different kinds of GaN growing surfaces.
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Fig.1

(001) against Ga flux intensity and substrate temperature
exp(E,/KT) under the constant Nlow rate and ECR power.
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Fig.2 Growth condition dependence of a) PL edge emission spectra for hexagonal GaN epilayers on sapphire (0001) substr&tas, wher
rich, On-line, N-rich and More N-rich conditions are correspond to relative Ga/N ratios 1.35, 1.0, 0.82 and 0.65 respeudtivg {3 L
exiton and XRD widths for cubic GaN epilayers on 3C-SiC (001) substrates. the growth temperatures were around 650°CthThe grow

condition was adjusted by changing Ga flux intensity from on-line condition to both Ga-rich and N-rich sides, respectively.
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Fig.4 RHEED reconstruction patterns of a cubic GaN epilayer on a 3C-SiC(001) substrate a) before and b) after the exp@suleetiotAs
pressure. The surfaces a) and b) exhibited (4x1) and (2x2) patterns, respectively. Diffraction patterns are distorteagmetice

field of an ECR source.
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Fig.5 Transitions between the surface reconstructions for cubic
GaN (001) surfaces on 3C-SiC (001) substrates by As ex-

posure.
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Fig.6 Dimer model on cubic GaN (001) surfaces. Distances in-
side dimers are assumed to be covalent bond lenghg of N
and As molecules, respectively.
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Fig.7 RHEED patterns of growing cubic GaN epilayers at 650°C and 800°C a) without and b) with As exposure.

a)

Fig.8 RHEED patterns of a) a cubic GaN epilayer containing some amount of hexagonal phase, and b) the same epilayer lafter severa

b)

minutes’ growth with As exposure, which shows only cubic reconstructed streak patterns without hexagonal extra spots.
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Fig.9 Model for the disappearance of extra hexagonal phase by the adsorption of As on the growing surface.
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Fig.10 Low temperature PL spectrum for the cubic GaN epilayer
grown at 650°C and that grown 800°C with As exposure.
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