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Abstract

The growth of GaN films on Si substrate has many advantages in that Si is less expensive than sapphire substrate
and that integration of GaN-based devices with Si substrate is easier. The difference of lattice constant and thermal
expansion coefficient between GaN and Si is larger than those between GaN and sapphire. However, which results in
many defects into the grown GaN. In order to obtain high quality GaN films on Si substrate, we need to reduce defects
using the buffer layer such as AIN. In this study, we prepared three types of AIN buffer layer with various crystallinity
on Si (111) substrate using MOCVD, Sputtering and MOMBE methods. GaN was grown by MOCVD on three types of
AIN/Si substrate. Using TEM and XRD, we carried out comparative investigation of growth and properties of GaN
deposited on the various AIN buffers by characterizing lattice coherency, crystallinity, growth orientation and defects
formed (voids, stacking faults, dislocations, etc). It is found that the crystallinity of AIN buffer layer has strong effects
on growth of GaN. The AIN buffer layers grown by MOCVD and MOMBE showed the reduction of out-of-plane

misorientation of GaN at the initial growth stage.
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Table 1. Properties of materials.
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Material Crystal Lattice constant Thermal mismatch Lattice
structure (a) A © @ 109K (© mismatch
GaN Hexagonal 3.18 5.18 5.59 317 0
| AIN Hexagonal 3.104 4.966 4.2 2.7
Si Cubic 543 543 3.59 16.9
AlLO; Hexagonal 4.758 12.99 75 85 16.1
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Fig. 1. High resolution TEM images of GaN/LT-GaN/
AIN(MOCVD)/Si specimen; (a) Overall image
showing GaNLT-GaN/AIN/Si structure, (o) Dis-
location, (c) Coalescence boundary, (d) Lattice
mismatch
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Fig. 2 High resolution TEM images of GaN/LT-GaN/
AIN(Sputtering)/Si specimen; (a) Overall image
showing GaN/LT-GaN/AIN/Si structure, (b) Poor
crystaline AN, (c) Transition region, (d) Lattice
mismatch
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Fig. 3 High resolution TEM images of GaN/LT-GaN/
AIN(MOMBE)/Si specimen; (a) Overall image
showing  GaN/LT-GaN/AIN/Si  structure,  (b)
High quality AIN (c),(d) Good consolidation of
lattice
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