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Electrical Charabteristics of ZnO Piezo—electric Thin Film for SAW Filter
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Abstract

The structural and electrical property of RF magnetron sputtered ZnO thin film have been studied as

a function of RF power, substrate temperature, oxygen/argon gas ratio and film thickness at constant

sputtering power, sputtering working pressure and target-substrate distance. To analyze a crystallo-

graphic properties of the films,

8/20 mode X-ray diffraction, SEM, and AFM analyses.

C-axis

preferred orientation, resistivity and surface roughness highly depended on oxygen/argon gas ratio. The

resistivity of ZnO thin film(6000 A) rapidly increased with increasing oxygen ratio and the resistivity

value of 9 * 10" Qecm was obtained at a working pressure of 10 mTorr with the same oxygen/argon

gas ratio. The surface roughness was also improved with increasing oxygen ratio and the ZnO films

deposited with the same oxygen/argon gas ratio showed the excellent roughness value of 28.7 A. With

increase of the substrate temperature, The C-axis preferred orientation of ZnO thin film increases and

the resistivity decreases due to deviation from the stoichiometric ZnO due to oxygen deficiency.
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Table 1. Sputtering conditions of ZnO thin films.
Deposition parameters Conditions
RF power 50 ~ 250 W
Substrate temperature RT. ~ 400 T
Distance of target-substrate 40 mm
Ar/O, gas ratio 100/0 ~ 0/100
Sputtering pressure 10 mTorr
Base Pressure 5x10° Torr
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Fig. 2. The of ZnO films as a
function of Ar/O: ratio at RF
power of 160 W and substrate tempera-
ture of 200 C.
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Fig. 4. XRD patterns of ZnO films at a function
of Ar/O; gas ratio at RF power 150 W
and substrate temperature of 200 °C.
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Fig. 7. AFM images of ZnO Films as a
function of gas ratios (Ar/O. = 100/0,
80/20, 50/50, 70/30, 10/90).
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