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A Study on the Deposition Characteristics of ZnO Piezoelectric Thin
Film Bulk Acoustic Resonator
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Abstract

Zn0 thin films were deposited on Al and Pt electrodes by an RF reactive sputtering system for the
fabrication of FBAR (film bulk acoustic wave resonator), and the effect of thermal treatment
temperature on their c-axis preferred orientation was investigated. SEM experiments show that
columnar structure of ZnO thin films were grown with c-axis normal to electrode material, and XRD
experiments show that both ZnO films were grown with (002) plane preferred orientation, but larger
diffraction peak was observed with Pt electrode. The peak intensity increased with higher thermal
treatment temperature, but c-axis preferred orientation was diminished. The surface roughness of Al
thin film was higher than that of Pt, and these affect the surface roughness of ZnO film deposited on
the electrode. Though the preferred orientation with respect to Pt(111) plane was improved with
higher thermal treatment temperature, this could not improve the c-axis orientation of ZnQO film.
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Table 1. Sputtering conditions of ZnO thin films.

Deposition parameter Conditions
RF power 213 W
Working pressure 15 mTorr
Ar/O; 13/13 sccm
Rotation speed 15 rpm
Distance 10 cm
Time 195 min
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1. PUTI 3t Ale]l €xg] &Xkd & HWH
SPM &4 @ (a) PUTi as deposited, (b)
Pt/Ti 200C, (c) PUTi 400TC, (d) Al as
deposited, (e) Al 2000T, (f) Al 4007C.
SPM images of PU/Ti and Al thin films
function of thermal
temperature: (a) PUTi as deposited, (b)
PU/Ti 200C, (¢) PUTi 400T, (d) Al as
deposited, (e) Al 200TC, (f) Al 400C.
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deposited, (b) ZnO/Pt/Ti 200C, (c)
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Fig. 2. SPM images of  7ZnO/Pt/Ti and
ZnO/Al thin  film as a function of
thermal treat ment temperature: (a)

ZnO/Pt/Ti as deposited, (b) ZnO/Pt/Ti
2007T, (¢) ZnO /PU/Ti 4007TC, (d) ZnO
Al as deposited, (e) ZnO/Al  200C, (f)
ZnO/Al 400T.
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As deposited 200 T 400 T

PU/Ti 10.4 15.7 16.5
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Zn0O/Al 155 175 192

ZnO/Pt/Ti 126 133 140
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