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Abstract 7ZnO thin films were deposited on R-plane sapphire substrates by rf magnetron
sputter, and the structural changes and SAW properties were analyzed according to the de-
position variables. By varying the substrates temperature, chamber pressure and 1f power,
growing planes of ZnQ thin films were transformed from (002) to (110). Under the deposi-
tion conditions of 5mTorr, 400°C and 250W, (110) epitaxial ZnO thin films were deposited,
whose minimum ¢ of X-ray rocking curve was 0.5 degree.

SAW velocity of this epitaxial ZnO thin film on R-plane sapphire substrated was 5232 i/
s at the h/A ratio of 0.08, which is appropriate to the high frequency SAW filters.
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Table 1. IDT design spec.

Items { spec
A(wave length) 244m
Aperture 1004
Center to center distance 1504
# of pairs 50
IDT width ‘ 3um
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Fig. 1. Variation of XRD patterns of ZnO thin films
with temperature and pressure: {a) 10mTorr, 200°C
(b) 10mTorr, 300C and (c) 5mTorr, 300°C, (rf=
300W, Ar/0.=50,/50).
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Fig. 2. Variation of XRD patterns of ZnO thin films
with a substrate temperature: (a) 200°C, (b) 3007,
(c) 400°C and (d) 450°C, (rf =300W, Ar/0.=50/50).
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Fig. 3. Variation of standard deviation of (110) rock-
ing curve,
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Fig. 4. Variation of XRD patterns of ZnO thin films de-
posited under a conditions of substrate temperature
400°C, Ar/(,=50,/50 with applied rf power: (a)
200W. (b) 250W and (c) 300W.
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Fig. 5. Variation of standard deviations of ZnQO) thin
films with applied rf power.
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Fig. 6. Variation of growth rate with applied rf power.
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Fig. 7. RHEED diffraction pattern of epitaxial (110)

ZnO thin film.
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