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Abstract: In this paper, we discuss 3-Ga,O3 thin films that have been grown on freestanding GaN (FS-GaN) using furnace
oxidation. A GaN template was grown by horizontalhydride vapor phase epitaxy (HVPE), and FS-GaN was fabricated
using the laser lift off (LLO) system. To obtain (3-Ga,Os thin film, FS-GaN was oxidized at 900~1,100°C. Surface and
cross-section of prepared 3-Ga,0O; thin films were observed by field emission scanning electron microscopy (FE-SEM).
The single crystal FS-GaNs were changed to poly-crystal 3-Ga,O3 The oxidized 3-Ga,O3 thin film at 1,100°C was peel
off from FS-GaN. Next, oxidation of FS-GaNwas investigated for 0.5~12 hours with variation of the oxidation time. The
thicknesses of R-Ga,0s thin films were measured from 100 nm to 1,200 nm. Moreover, the 2-theta XRD result indicated
that (-201), (-402), and (-603) peaks were confirmed. The intensity of peaks was increased with increased oxidation time.

The [-Ga,0;5 thin film was generated to oxidize FS-GaN.
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Fig. 1. (a) Picture of freestanding GaN and (b) XRD of freestanding
before the furnace oxidation.
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Table 1. Temperature condition and roughness values of oxidation
of FS-GaN samples.
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Table 2. Oxidation time condition and roughness values of oxidation
of FS-GaN samples.

Oxidation temp. ~ Time Roughness Oxidation temp. Time Roughness
(€) (H) (nm) (©) (H) (nm)
Ref. - - 17.64 Ref. - - 17.64
1 900 8 17.42 1 1,000 0.5 17.71
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4 1,000 12 42.87
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Fig. 2. FE-SEM image of the oxidation of FS-GaN for 8 hour at
() 900°C and (b) 1,000°C.
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Fig. 3. (a)~(d) FE-SEM image of the oxidation of FS-GaN at 1,000°C
for various time, and (e) EDX spectrum of the oxidation of FS-GaN
at 1,000°C for 8h.
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Fig. 4. Thickness of oxidation of FS-GaN with the variation of
the oxidation time at 1,000°C.
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Fig. 5. 2 theta XRD spectrum of the oxidation of FS-GaN with
the variation of the oxidation time.
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Fig. 6. Raman spectra of oxidation of FS-GaN as a function of

oxidation time at 1,000°C. Three E(high), Ai(LO), Ga,03 Ag(6)
mode dominate.
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