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The Effect of Strain on the Optical Properties of GaN Grown on
Si Investigated by Photoreflectance and Photoluminescence

Yutaro MOTODA, Akio SUZUKI, Daisuke OHORI, Atsuhiko FUKUYAMA,
Yoshio HONDA, Masahito YAMAGUCHI, Hiroshi AMANO, Tetsuo IKARI

Abstract

Non-doped (1-101)GaN and C-doped (1-101)GaN thin film samples were grown by a selective
metal-organic-vapor-phase-epitaxy (MOVPE) method on 8 off-oriented (001) Si substrate. In This study,
we identify the E, of the GaN thin films on Si substrate by photoreflectance (PR) and photoluminescence
(PL) methods. From the fitting analysis to the obtained PR spectrum, the estimated values of critical energy
(Ecry of GaN film grown on Si substrate were approximately 1 meV lower than expected values for
strain-free GaN bulk sumple. Exciton peak positions of non-doped and C-doped (1-101)GaN grown on Si
substrate corresponded exactly to strain-free GaN bulk sample. These experimental results implied that the
strain caused by the lattice mismuch between GaN and Si were relaxed in the GaN surface resion.

Keywords: (1-101)GaN, 8 ° off-oriented (001)Si substrate, Photoreflectance,
Photoluminescence
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Fig. 1 Diaglammatic illustration of GaN on
fabricated Si substrate.
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Fig. 2 PR spectrum and fitting result at 4.5K.
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Fig. 3 E, values obtained from the analysis of
PR spectra as as function of
temperature.
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Fig. 4 PL spectra of non-doped and C-doped
GaN on Si at 4K.
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