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for growth of group III nitrides using PA-MBE(II)
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Abstract : Double buffer layer (DBL) AIN(0002)/B-Si3N,4/Si(111) was developed for the growth of AIN and GaN by plasma
assisted molecular beam epitaxy (PA-MBE) method. The DBL was formed the following two reaction epitaxies (IRE). The
hexagonal silicon nitride (B-Si3Ny) film with 8/3x8/3 or 8x8 surface reconstructions was formed by an IRE. The succesive IRE of
AIN, which was formed deposited Al atoms on the B-SisN4 and N atoms in the B-SizN, Al polarity of AIN was successfully grown
on the 8x8 reconstruction of B-SizN, whereas N polarity of AIN was grown on 8/3x8/3. The reaction procedure of IRE-AIN was
studied by the low temperature (LT) Al deposition on the thin -SizN, layer and high temperature (HT) annealing. AIN was formed
on B-SizN, by the reaction between Al irradiated atoms and N atoms in the B-SisNy layer. The reflection high energy electron
diffraction (RHEED) patterns from IRE-AIN film indicated the surface of IRE-AIN was very uniform without Si-Al bonds. The both
AIN layer on the DBL and GaN film on the AIN buffer layer were grown by the activity-modulation migration enhanced epitaxy
(AM-MEE). Hetero epitaxial grown films of GaN (30nm) /AIN buffer(30nm) /DBL/Si(111) were prepared to analyze using a three
layers model of grazing incidence-angle X-ray reflectivity (GIXR), which consisted with three layers of GaN, AIN buffer and Si. The
polarity of DBL was investigated by the RHEED patterns and KOH etching patterns that the surface was Al polarity and the polarity
of thick AIN films grown on DBLs was the same one of DBL. Additional deposition of Al atoms on the Al polar DBL formed a
quasi liquid layer (QLL) of Al and the polarity inversion from Al to N polarity of AIN formed in QLL was found.
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Fig. 1 RHEED patterns cooled down to 300°C for the
nitridation time was (a) 1 min, (b) 2 min, (c) 4 min. (a)
mixture of Si 7 x 7 and “8/3 x 8/3”
indicates the mixture of “8 x 8” pattern in “8/3 x

8/3” pattern.
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(a) 628 °C Nitrid. at 465 °C (b) ML Al depo. at 465 °C
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Fig. 2 The evolution of RHEED pattern with elevating
the substrate temperature after 1 ML Al deposition;
(@) 0 ML (B-Si3N,) at 465 °C, (b) after IML Al
deposition at 465 °C, (c) on heating to 875 °C
observed at 628 °C and (d) after cooling down to 300
°C.
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Fig. 3 RHEED patterns of AIN from [11-20] and [10-10].
Polarity was inverted from Al (a, b) to N (c, d).
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Fig. 5 GIXR data and the fitting curve for the
nitridation temperature of (a) 780 °C and (b) 830 °C.
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