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Characteristics of ZnO Thin Films of FBAR using ALD and
RF Magnetron Sputtering
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Abstract

Piezoelectric ZnO thin films were for the first time formed on SiO»/Si(100) substrate using 2-step
deposition, atomic layer deposition(ALD) and RF magnetron sputtering deposition, for film bulk acoustic

resonator(FBAR) applications. The ZnO buffer layer by ALD was deposited using alternating diethyl

zinc(DEZn)/H2O exposures and ultrahigh purity argon gas for purging. The ZnO films by 2-step

deposition revealed stronger c-axis-preferred orientation and smoother surface than those by the
conventional RF sputtering method. The solidly mounted resonator(SMR)-typed FBAR fabricated by
using 2-step deposition method revealed higher quality factor of 580 and lower return loss of -17.35
dB. Therefore the Z-step deposition method in this study could be applied to the FBAR device

fabrication.
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Fig. 2. Growth rates of ZnO thin films as a
function of DEZn exposure time.
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Fig. 5. X-ray rocking curves of ZnO films.
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Fig. 6. SEM photographs of ZnO thin films.
(a) sputter deposition and (b) sputter/
ALD deposition.
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Fig. 7. Plain optical microscope photographs of
FBAR.
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