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Development of Miniature Surface Acoustic Wave Duplexer for Wide-band Code-Division Multiple-Access System
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Abstract

A miniature Surface Acoustic Wave Duplexer for Wide-band Code-Division Multiple-Access System (W-CDMA) using
SiO,/Al/LiNDO; structure has been developed. The W-CDMA system at 2 GHz has a wide duplex gap between transmitting and receiving
bands. The structure has the advantage of a large electromechanical coupling coefficient for miniaturization. However, it also
supports a certain number of unwanted spurious responses. They are categorized into two types: one is caused by the Rayleigh mode and
the other by the transverse mode. The former can be suppressed by controlling the cross-sectional shape of the SiO, overlay
deposited on resonator electrodes. The latter can be suppressed by using the new scattered dummy electrode weighting. We applied the
techniques to the development of a miniature W-CDMA duplexer with a package size of 2.5 mmx 2.0 mm, and the duplexer

exhibited excellent performance.
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Fig. 1 Structure of SAW duplexer
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Fig. 2 Electromechanical coupling coefficient dependence of LiNbO; cut angle
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Fig. 3 Minimum insertion loss dependence of LiNbO; cut angle
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Fig. 4 Admittance characteristics of SAW resonator in case of =5°
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Fig. 5 Cross-sectional view of SiO,/Al/LiNbO; structure
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Fig. 6 Transmission performances of SAW resonators with SiO, shapes
A, B,and C
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Fig. 7 Structure and crass-sectional view of SAW resonator
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Fig. 8 Transmission performance of SAW resonator
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Fig. 9 Structure and cross-sectional view of SAW resonator with scattered
dummy electrode weighting
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Fig. 10 Transmission performance of SAW resonator with scattered
dummy electrode weighting
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Fig. 11 Transmitting characteristics of SAW duplexer
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Fig. 12 Receiving characteristics of SAW duplexer
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Fig. 13 Isolation of SAW duplexer
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