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Optical Properties of Al,-.In.N Thin film on GaN Grown by MOVPE
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Abstract  We studied optical properties of Al -

Jn.N films. Films were grown on GaN by metalorganic vapor-phass

epitaxy. The AllnN layer was grown on GaN layer with an e AlQO;: substrate. X-ray diffraction, optical absorption
spectroscopy, photoluminescence(PL) and reflection high energy electron diffraction(RHEED) measurements of AllnN

showed that the crystalline quality of Al

JIn.N layer was improved around x=0.17, at which the lattice constant was

matched to the GaN and the band gap of AllnN is larger than that of GaN.
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Table 1. Growth condition of Al,_,In.N

" MOVPEY e 2 GaN#lel 42417 Al.InN ®ehe) 382 84 113

GaN buffer GaN AllnN
Growth temperature(°C) 550 1000 700
Growth time (min) 2 60 60
MO-sources TMGa TMGa TMAL TMin
Total MO-source flow rate( zmol/min) 18 18 18
[TMIn1/(L TMAL]+[TMIn]) - - 0.1-0.3
NH? flow rate {mmol/min] 90 90 90
V/11I ratio 5000 5000 5000
Carrier N,+H, N.+H, N.
Total flow rate [SLM] 1.0 1.0 1.0
Growth pressure [ Torr] 760 760 760

GaN buffer

Fig. 1. Thin film structure of grown Al - In,N
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Fig. 2. XRD peak of AL-.In.N by Xv change of In
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Fig. 3. Lattice constants of Al_.In.N
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Fig. 4. FWHM of Al -.In.N by (0002) and (30-30)
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Fig. 5. RHEED pattern of Al JIn.N thin film
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Fig. 6. Absorption edge of Al In,N epi-layers
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Fig. 7. Reflectance Spectra of AlInN
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