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A Novel Resonator Structure Suitable for Narrowband Filter

CHEN Siyi' , XU Yutong' , LI Nian’, CHEN Feng'
(1. College of Mechanical and Electrical Engineering, Soochow University, Suzhou 215021, China;

2. Suzhou HunterSun Electronics Co. , Ltd. Suzhou 215124, China)

Abstract; Filters are essential components in the signal transmission process. serving to screen and filter trans-

mitted signals. In this paper, we propose a novel resonator structure designed for narrow-band filters. The electro-

mechanical coupling coefficient is reduced by stacking heterogeneous piezoelectric films with oppositely oriented c-

axes. First, the fundamental principle of the new narrow-band resonator structure is explained through finite ele-

ment simulations. Furthermore, the traditional Mason circuit model is modified to account for the structure of the

proposed resonator. Two transformers associated with four-port transmission lines are employed for the electrical

modeling. A comparison of circuit simulation and finite element simulation results is presented to verify the accuracy

of the equivalent circuit model. Finally, a basic narrow-band filter is constructed using the widely recognized ladder-

type topology. The transmission characteristics of the filter are obtained through simulation, confirming the reliabil-

ity of the narrow-band filter design.
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