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Abstract High frequency SAW filters for cellular communications were fabricated by metallizing 36° Y
-X LiTa0; piezoelectric substrate with IIDT type electrodes. It was found that the center frequency of
the filter was lowered than as designed. In order to overcome such a drawback and enable a fine tuning
of its center frequency, dielectric SiNx thin films were deposited on LiTaO; substrate by PECVD as
passivation layer and then frequency responses were also characterized. As a result, the center frequen-
cy of the filter could be shifted to a higher frequency with increasing the thickness of SiNy film, because
SAW velocity increased with increasing the ratio of the thicknes of dielectric thin film to wavelength.
The insertion loss of the filter, however, became larger with increasing the thickness of SilNx film.
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Table 1. Spec. of IIDT Electrode

Number of input IDT 7
Number of output IDT 6
Wavelength, A(ym) { 5
Aperture, W {um) ' 77
Metallization ratio 0.5
Number of reflectors(pairs) 31
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Fig. 1. Electrode configuration of IDT
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Table 2. Deposition Condition and Properties of Sle Thin Films

Perparation Conditions

SiNx Film Properties

SiH./NH. 4.2/3.65 SCCM Growth Rate 205 A /min

Substrate 100°C ‘Thickness { 400-3000 A
Temperature

rf Power 110W Refractive Index 1.85

Pressure 0.42Torr
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Fig. 3. Scanning Electron Micrographs of SAW filter
without passivation layer
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Fig. 4. Frequency response of SAW filter without
passivation layer
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ratio of SiNy thickness to wavelength
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