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Substrate effects of ZnO films deposited by rf magnetron sputtering
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Abstract

ZnO thin films were prepared on glass and {(012) sapphire substrates by rf magnetron sputtering.
Polyerysralline ZnO films with a (002) orientation were obtained on glass substrates. (110) ZnO films
were epitaxially grown on the (012) sapphire substrates. Surface acoustic wave properties were also
measured for propagating along the ¢ axis of ZnO film on the galss and sapphire substrates. The
phase velocities ( Vp) on glass and sapphire substrate at center frequency were 2680 m/sec and 5980

m/sec and the effective coupling coefficient (#) on the Oth mode were 098 % and 143 %,
respectively.
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Table 1. Fabrication conditions of ZnO thin films.

Zn0/ a -AlO3| ZnO/glass
Oz Ar (sccm) 5:5 5:5
Gas pressure 5 mTorr 5 mTorr
RF power 70 W 150 W
Substrat
Hostate 520 T 20 T
temperature
Initial vacuum |5%10° Torr |5X10°® Torr
Substrate-target
. 7 cm 7 cm
distance
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Table 2. Fabrication specifications of IDT.

Parameter value
Electrode width 100 A
o Electrode length 30 2
M4 width 5 um
Input electrode 40.5 pairs
QOutput electrode 40.5 pairs
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Fig. 1. X-ray diffraction patterns of ZnO/glass
thin film.
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Fig 3. Mask lavout of ZnO-SAW filter.
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