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Abstract 

 

    We have successfully grown GaN:Mg 

and related III-nitrides films by an 

atmospheric pressure metalorganic chemical 

vapor de-position (MOCVD) system. It is 

found that the concentration of Mg impurity 

is very sensitive to the input quantity of 

Cp2Mg source during the preparation. We 

have achieved an GaN:Mg film with the 

con-centration of Mg impurity, Hall mobility, 

carrier concentration, and FWHM of XRC, 

300K-PL-DAP transition, and Raman E2 

mode of 1020 cm-3, 10 cm2/V.s, 1�1017 cm-3, 

500 arcsec, 270 meV, and 4 cm-1, 

re-spectively. In order to fill the gallium 

vacancy (VGa), we first time use In 

iso-electronic doping technique to improve 

the quality of GaN thin film. In fact, it is 

work from surface morphology and optical 

measurement of isoelectronic In-doping GaN. 

In growth mechanism of InxGa1-xN thin film, 

we introduce the concept of growth 

efficiency (γ, µm/mol) to explain the relation 
between In solid in-corporation and growth 

condition reasonably.  Finally, We find the 

nitridation process of sapphire substrate is 

more important than buffer layer process in 

the growth of InN thin film. In optimum 

nitridation conditions, the corresponding Hall 

concentration, mobility, and FWHMs of 

Raman E2 mode  of 5�10
19 cm-3, 270 cm2/v.s, 
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and 4.5 cm-1, respectively, which is among 

the best quality ever reported for such type 

of film. 

Keywords: MOCVD, Hall mobility, GaN, 

InxGa1-xN, InN, FWHM, XRC, PL, 

Raman, gallium vacancy, isoelectronic 

doping, growth efficiency 
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