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Ga,0; Thn Fiim s Grown on Sapphire by
Atmospheric PressureM OCVD

DA | Jiang-nan, WANGL i, FANGWen-qing, RU Yong, L | Fan,

ZHENG Chang-da, L U Wei-hua, JANG Feng-yi
(Education M inistry Engineering Research Center for LuminescenceM aterial and Device, Nanchang U niversity, Nanchang 330047, China)

Abstract: Galliun oxide (Ga0;), awide direct-gap samiconductor (E~ 4 9 /), has recently attracted
interests as a nev material for a gas senor, trangarent conductor, luminescent phophors, olar cells elec-
tronic and opteclectonic gpplications For GgO; films growth, numerous deposition techniques including
futtering, electron-bean evgporation, molecular beam epitaxy (MBE) , pulse-laser deposition (A.D), and
metal organic chamical vapor deposition (MOCVD) have been enployed Among these techniques, MOCVD
hasmany advantages for volume production and it has been proved  be excellent growvth technique for - s
egecially for the nitrides

Gg0; fimsusd in this study were grovn by a hame-built vertical amogpheric pressureMOCVD systam.
Deionized water and trimethylgallium (TM Ga) were used as theO and Ga urces, reectively, using nitrogen
as the carrier gas Typical growth conditionswere asfollovs chamber pressurewas103. 3 kPa The thickness
of buffer layer is about 15 rm, growth temperaturewas500 , epilayer growth tanperaturewas700 , and
a total carrier gas flov ratewas about 15 000 scan.  The thicknessof the Gg O, layerwas about 2u m. Gg O,
epilayer characteristicswere investigated by AR, X-ray diffraction (XRD) and secondary ion mass gectros
oopy (SMS). The resultsof ARV indicated the Ga,O; films grev up with columniation shape and the struc-
ture was relatively compact

The oot mean square (RM'S) roughness as detemined by ARV (30U m x30M m) of the film surface
was about 40 rm.  The Gg, O, grain sizewasabout 30 40 nm detemined by ARM. X-ray diffraction gectrum

showed that the FVHM of (102) diffraction peak was Q 25°, which indicated the good quality of p -Ga O,
fim The GaO, grain sizewas calculated about 32 mm by Scherrer's fomula, which was consistent with the
reult of ARM. The resultsof SM'S showed that the GaO; epitaxial films had good purity.
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