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Fabrication of a SAW Filter Using a ZnO Thin Film deposited
by RF Magnetron Sputtering

Eun-Ja Jung, Cheol-Yeong Jang, Young-Chul Jung’, Hyun-Chul Choi, and Yong-Hyun Lee
Kyungpook National Uni., Gyeongju Uni.'

Abstract

This study proposes ZnO thin film as a piezoelectric material for SAW (surface acoustic wave) filter.
The ZnO thin film with thickness 26 gm was deposited (0001)-oriented sapphire by RF magnetron
sputtering technique. IDTs (inter-digital transducers) electrodes were patterned upon SAW filter mask
with solid finger structure unapodized using lift-off method on ZnO piezoelectric thin film. SAW
propagation velocity was measured with the center frequency by HP 8753C network analyzer.

A fabricated ZnO SAW filter exhibited a high propagation velocity of 5433 "s and relatively insertion
loss of -53.391dB at A=80 um. The side-lobe attenuation of the center frequency was about 17dB. When
the wavelength was 80mm (A/4=20 um), the center frequency was 67.907 M. K* (electromechanical

coupling coefficient) was 15.84 %.
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experiment.
Deposition condition
RF power 100W
substrate temperature 200C
Ar/O; gas ratio 10/10
Initial pressure 10 Torr
working pressure » 10° Torr
target-substrate distance 6.5cm

deposition time 60, 120, 180, 240min
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Fig. 1. SAW filter IDT pattern,
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Table 2. Parameter of SAW filter.

wavelength (A) 80 um

Avperture (W) 1800 m

IDT finger pairs 40 pairs

IDT center to center space(L) {3650, 4100, 5000 gm

Metallization ratio (a/b) 05
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Fig. 2. 8-268 XRD spectra of ZnO thin film as

a function of deposition time.

a8 3 ZnO ¥t ¥9 s 9w SEM AR,
Fig. 3. SEM picture of ZnO thin film.
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