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Abstract: We proposed the ZnO thin film for a SAW filter by PLD and RF sputtering method. ZnO thin
films was pre-deposited on a sapphire substrate as a seed layer by PLD method and then deposited on
seed layer by RF sputtering. The surface characteristics of ZnO thin film were investigated by XRD,
SEM and AFM. The minimum surface roughness was 192 nm and FWHM of rocking curve was 0.92°.
We demonstrated the SAW filter with bandwidth of approximately 0.97 Mk and the center frequency of

18.72 Mk using the proposed ZnO thin film.
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Table 1. Deposit condition of ZnO thin film by PLD
method.

Condition Value
Substrate temperature 500C
Oxygen pressure 200 mTorr
Laser pulse repetition rate 5 Hz
Overage power of laser pulse 200 m]J
Distance between substrate and
target 5 cm
Deposition rate 05 A/pulse
Thickness of ZnO thin film 25 /m
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Fig. 1. XRD data of the ZnO thin film grown by the PLD

method. (a) XRD data of the ZnO thin film, (b} rocking curve
of the ZnO thin film.
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Fig. 2. XRD data of the ZnO thin film grown by the
PLD+RF magnetron sputtering method. (a) XRD data of the
ZnO thin film, (b) rocking curve of the ZnO thin film.
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Fig. 3. Image of the ZnO thin film grown by the PLD
method. (a) surface SEM image of the ZnO thin film, (b)
cross-sectional SEM image of the ZnO thin film, (c) surface
AFM image of the ZnO thin film.
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Fig. 4. Image of the ZnO thin film grown by the PLD+RF
sputtering method. (a) surface SEM image of the ZnO thin
film, (b) cross-sectional SEM image of the ZnO thin film, (c)
surface AFM image of the ZnO thin film.
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Fig. 5. Frequency response characteristics of the SAW filter
designed with the band-width of 175 M.
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