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A Study on the ZnO Piezoelectric Thin Films for SAW Filter
by RF Magnetron Sputtering
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Abstract
ZnO thin films on Si wafer were deposited by RF magnetron reactive sputter with various RF power, chamber
pressure, argon/oxygen gas ratios and, substrate temperatures. Crystallinities, surface morphologies, and electrical

properties of the films were investigated by
strong c-axis preferred orientation,

XRD, AFM, RBS, and electrometer(keithley 617). ZnO films showed a
Surface roughness and resistivity were changed by the argon/oxygen gas ratio.

The minimum surface roughness of 12A and maximum resistivity of 10* 2 cm were achieved at Ar/Oz=0/100.
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Parameter Value
Initial pressure 9%10® Torr

10 ~ 100 mTorr
100/0 ~0/100 %

Sputtering pressure

Ar/Oz gas ratio

RF power 5 ~ 200 W
Substrate temperature RT. ~ 400 C
Target-substrate
. 4 cm
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.43 % @
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Fig. 2. Growth rate of ZnO films as a function
of deposition conditions.
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Fig. 3.a) 8/26 and b) rocking curve XRD
spectra of ZnO films as a function of
RF power.
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Fig. 4. a) 0/260 and b) rocking curve XRD
spectra of ZnO films as a function of
chamber pressure.
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Fig. 6. a) 6/26 andb) rocking curve XRD spectra
as a function of substrate temperature.
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Fig. 7. AFM micrographs of ZnQO films at
100W, 10mT, Ar/O2:=50/50, and a target/
substrate distance of 4cm.
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Fig. 8. AFM micrographs of ZnO films at
100W, 10mT, Ar/O0:=100/0, and a
target/substrate distance of 4cm.
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