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ABSTRACT

ZnO thin films on glass substrate were deposited by RF magnetron reactive sputtering at 100 W, 1.33 Pa, Ar/0,=50 : 50, 200°C, and
a target/substrate distance of 4 cm. Crystallinities, surface morphologies, chemical compositions, and electrical properties of the films
were investigated by XRD, SEM, AFM, RBS, and electrometer. All films showed a strong preferred c-axis orientation and the
chemical stoichiometry. The propagation velocity of ZnO/IDT/glass of single electrode and double electrode types SAW filter was
about 2,589 m/sec, 2,533 m/sec and insertion loss was a minimum value of about —11dB and —21 dB, respectively.
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Table 1. Sputtering Conditions for ZnO/IDT/Glass SAW Filter

Parameter Value
RF power 100 W
Sputtering pressure 133 Pa
Ar/O, gas ratio 50:50
Substrate temperature 200°C
Target/substrate distance 4cm

Table 2. Design Specification of IDTs

Single electrode  Double electrode

IDT DT
Finger width/space 2 um/2 pm 2 pm/2 pm
Number of finger pair 60 30
SAW wavelength 8 um 16 pm
SAW aperture 400 pm 800 um
Propagation length 160 um 320 um
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Fig. 1. SAW filter measurement system.
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Fig. 2. (a) 6/26 and (b) rocking curve spectra at 100 W, 1.33 Pa,
Ar/0,=50 : 50, 200°C, and a target/substrate distance of
4 cm.
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(a) Surface

Fig. 3. (a) surface and (b) cross-sectional SEM micrographs of
ZnO films at 100 W, 1.33 Pa, Ar/O,=50 : 50, 200°C, and
a target/substrate distance of 4 cm.

(b) Cross

Fig. 4. AFM micrographs of ZnO films at 100 W, 1.33 Pa, Ar/
0,=50: 50, 200°C, and a target/substrate distance of

4 cm.
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Fig. 5. The variation of resisitivity and atomic ratio (O/Zn) of
ZnO films as a function of Ar/O, gas ratios at 100 W,
1.33 Pa, 200°C and a target/substrate distance of 4 cm.
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Fig. 7. SEM micrographs of ZnO/IDT/glass SAW filter.
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