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ABSTRACT

The heteroepitaxial ZnO thin film on sapphire (0001) substrate was prepared by an off-axis Radio Frequency(RF) magnetron

sputtering. The crystallinity of ZnO thin film was affected by deposition pressure, RF power, and substrate temperature. High quality
heteroepitaxial ZnO thin film was obtained when the kinetic energy of sputtered particles is well harmonized with the surface mobility.
In the result of Photoluminescence(PL) of heteroepitaxial ZnQO thin film, Ultraviolet(UV) emissions at 3.36 and 3.28 eV were observed
at low(17 K) and Room Temperature(RT), respectively. As the ZnO thin film was annealed in O, ambient, the crystallinity was improved

while UV emission was drastically decreased.
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Fig. 1. Schematic diagram of off-axis RF magnetron sputtering
system.

Table 1. Sputtering Conditions

Substrate Sapphire (0001)

Substrate temperature 600~650°C
RF power 80~150 W
Deposition pressure 3.5~30 mTorr
Gas ratio Ar/0,=35/7
Dg.t* (Horizontal/Vertical) 8/5cm

*Dg.q : Distance between substrate and target.
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Fig. 2. XRD patterns of ZnO thin films grown at 600°C and
80 W : (a) 15 and (b) 5 mTorr.
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Fig. 3. Effect of (a) RF power and (b) deposition pressure on
FWHM of HRXRD rocking curve of ZnO thin films

grown at 600°C.
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Fig. 5. FE-SEM images of ZnO thin films grown at 650°C and
120 W; (a), (b) SmTorr, (c), (d) 10 mTorr, (&), (f)
20 mTorr, and (g), (h) 30 mTorr.
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Fig. 6. HRXRD phi-scan pattern of ZnO thin film on sapphire

(0001) substrate grown at 650°C with RF power of
120 W and operation pressure of 10 mTorr.
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