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Frequency Characteristics of a FBAR using-ZnO Thin Film
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Abstract

This study uses ZnO thin film as a piezoelectric materjal and Pt as bottom electrode for FBAR (film bulk
acoustic resonator) device. ZnO thin film and Pt were deposited by RF-magnetron sputtering method. ZnO
thin film and Pt were oriented to c-axis. Top electrode Al was deposited by thermal evaporation. The
membrane was formed of bulk micromachining. The FBAR was evaluated by XRD, SEM and electrical
characterization. The resonant frequency was measured by HP 8753C Network Analyzer.

A fabricated FBAR device exhibited a resonant frequency of 700 Mt ~ 1.5 G When bottom electrode and
top electrode thickness were fixed, the resonant frequency was increased as decreasing ZnO thin film

thickness.
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Tablel. Deposition conditions of ‘bottom electrode
' Pt and ZnO Thin Film

Deposition condition
Target Pt Zn0O
RF Power (W) 100 100
substrate temp.
o 250 200
(©)
working gas . Ar: O,
(sccm) Ar:7 10 : 10
working pressure 10 35
(mTorr)
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Fig. 1. Cross section and top view of FBAR
device
(@) cross section
(b) top view
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Fig. 2. XRD Spectrum of bottom electrode Pt
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Fig. 3. XRD Spectrum of ZnO thin film
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Fig. 4. SEM image of ZnO thin film
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Fig. 5. frequency response of a fabricated FBAR
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Fig. 6. resonant frequency variation as ZnO
film thickness variation
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