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Abstract

Xiumei Li (Signal and Information Processing)

- Directed by Professor He Shitang and Professor Wang Chenghao

SAW ladder Type resonator-filter has many merits such as low insertion loss, wide
bandwidth, and without outside circuit match. In this paper, LC circuit model and
Coupling-of-modes model are researched. The two models are used to simulate the
parallel part and the series part of SAW ladder type resonator filter. On the basis of the
LC circuit model and Coupling-of-modes model, using the fundamental formula, the
frequency responses of the parallel part and the series part of the ladder type
resonator-filter, the one-stage, two-stage, and four-stage ladder type resonator-filter
are given. The characteristics of the sixteen possible structures of four-stage are
compared, and two better kinds of structures are gotten. The basic parameters of the
resonators are gotten using the two models. It provides the basis for the experimental
fabrication. The influence of different parameters such as aperture, the figure number,
and the film thickness, is discussed. The characteristics of filter is adjustable
according to the requirement.

The experimental devices are fabricated on the piezoelectric crystal 36° y—x
LiTaO; . The requirements of the filter are as the following: the center frequency is
147.5 MHz, the bandwidth is about 4.5 MHZ, the insertion loss is less than 2.5 dB,
the shape factor is not larger than 1.2, and the stop-band rejection is larger than 35 dB.
Since the one-stage filter can not satisfy the requirements, this paper uses the form of
four-stage filter and gets good results. The experimental results are approximately
coincident with the theory simulation. Through our work, a software package is gotten
for the design and analysis of SAW ladder type resonator-filter.

Key Words: Surface Acoustic Wave (SAW), ladder type resonator-filter, LC

Circuit Model, Coupling-of-Modes Model
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Z ‘ b
= j> € L.,
Ci
|
o o
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