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Abstract: In order to increase central frequency and intensify the capability of supporting high-power of a
film-shaped surface acoustic wave device, Tetrahedral amorphous carbon (ta-C) films deposited using filtered
cathodic vacuum arc technology have been applied to the interlayer of surface acoustic wave devices with a
ZnO/Si configuration. By means of performing the numerical calculation of the acoustic propagation equa-
tions for a multilayered configuration of IDT/ZnO/ta-C/Si, it has been shown that the propagation velocity of
SAW was faster and the amplification turned mild with the growing thickness of ta-C films. The frequency
responses were characterized by a network analyzer. The mechanical properties of ta-C films were measured
using a nanoindenter and the microstructure was analyzed using Raman and XPS spectroscopy. It has been
shown that the ta-C interlayer between piezoelectric film and Si substrate can strikingly increase the phase
velocity of the surface acoustic wave.
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Fig.1 Calculated KH,.c dependence of phase velocities in a
ZnOlta-C/Si configuration at (a) KHz,o=1 and (b) KHzn0=2.
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Fig.2 (a) The SEM cross-section and (b) a picture of encapusalted
SAW filters of a configuration of ZnO/ta-C/Si.
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Fig.3 The variations of (a) center frequency and (b) phase velocity
as functions of the thickness of ta-C films in ZnO/ta-C/Si SAW
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Fig.4 (a) Raman spectra and (b) XPS spectra of the ta-C films with
different thicknesses for the SAW devices with increased

frequency.
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Fig.5 The Variations of hardness and Young's modulus as functions
of ta-C film thickness. Every point represents the arithmetic mean
of ten separate indents and the error bars are calculated from the

standard deviation of the ten results.
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