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= § o] 474 Me= HVPE 2R MgALO, 718 2o GaN§ A2 o2 7oA 42271, 435 GaNeg PL E4¢&
ZA}stdnh. MgALO, 719 9ol A= GaN+= MgALO, 71# 2288 Mg out-~diffusionel 2§ auto-doping &3}l 2)3}o]
E5Ee] H7HE GaN9 PL A4S el Mg @33 43 2=+ GaNY AA2E7 F7Hgel get GaNe EelA
Mg 25 wel] 23le Fadlglond, GaN2| FAe st 24 g2 o8 Fastedet. F 719 T4 24 AtololA BT 3}
o) gAkaAe sty T3 GaN el Mg 78] g4tAleE D=2x10"""cm/sece]3ic}.

Abstract The photoluminescence (PL) characteristics of hydride vapor phase epiyaxy (HVPE) grown GaN films on
MgAlLO, substrate were investigated with several growth conditions. The GaN films on MgAlLQO, substrate is auto-
doped with Mg atoms which thermally out-diffused from substrate lead to a PL characteristics of impurity doped ones.
The Mg-related emission band intensity decreased with growth temperature may due to the evaporation of Mg atoms
at the GaN film surfaces, and it also decreased with GaN film thicknesses. We can estimate the diffusion coefficient of
Mg atoms in GaN under the consideration of diffusion phenomena between two infinite solids lead to a value of D=2 X

107'%m?/sec.
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Fig. 1. Double crystal X-ray rocking curves of 10pm thickness

GaN films on a) ALO, substrate and b) MgALO. substrate,
respectively.
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Fig. 2. 10 K photoluminescence spectra of GaN films on a) ALO;
substrate and b, ¢) MgALO, substrate, respectively.
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Fig. 3. Room temperature PL spectra of GaN films on MgAlO,
substrate with variation of the GaN growth temperature.
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Fig. 4. Room temperature PL spectra of GaN films on MgAlO,
substrate with variation of the GaN film thicknesses.
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Fig. 5. The relationship between impurity-ralated PL. intensity
ratio and x/JT, where x is film thickness and ¢ is growth time.
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