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Polarity control of GaN epitaxial layers in MBE growth
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The mechanism of polarity control in molecular beam epitaxy (MBE) growth of GaN epitaxial layers has

been investigated using N-face of bulk GaN crystal. The (6x6) reflection high-energy electron diffraction

(RHEED) reconstruction patterns were observed from GaN epitaxial layers on high-temperature-grown

buffer layers over N-face bulk GaN after cooling. On the other hand, the (2x2) RHEED reconstruction

patterns were observed from GaN epitaxial layers on In-doped GaN epitaxial layers over N-face bulk

GaN after cooling. These results suggest that N-polarity can be reversed to Ga-polarity by In doping but

not by the deposition of high-temperature-grown buffer layers.
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Figure 1 The wurtzite crystal structures of (a)

N-polarity and (b) Ga-polarity GaN.
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Figure 2 Schematic diagram of GaN epitaxial layer
on high-temperature-grown AIN buffer layer over
N-face of bulk GaN crystal in this work.
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Figure 3 Schematic diagram of GaN epitaxial layer on
In-doped GaN epitaxial layer over N-face of bulk GaN

crystal in this work.
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Figure 4 RHEED patterns from GaN epitaxial layer
on high-temperature-grown AIN buffer layer over
N-face of bulk GaN crystal after cooling, taken with
(a) [11-20] and (b) [1-100] azimuth incidence.
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Figure 5 RHEED patterns from GaN epitaxial layer
on In-doped GaN epitaxial layer over N-face of bulk
GaN crystal after cooling, taken with (a) [11-20] and
(b) [1-100] azimuth incidence.
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