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Abstract

For the demand of future telecommunication
systems in high frequency, high bit rate, and
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mass data transmission, layered wideband
surface acoustic wave (SAW) filters have
received much attention recently. SAW filter
based on the slanted finger interdigital
transducer (SFIT) can provide a flat- and
wide-band frequency response with small
ripples, large rejection ratio, and steep cutoff
characteristics, and thus, is a potential
candidate of wide-band filters. For layered
SFIT SAW filters, the dispersive character-
istics of SAWs in the structures can be
utilized to improve the performances of
frequency responses. In addition, layered
SFIT SAW filters can be compatible with
the fabrication process of CMOS to meet the
high-frequency and wide-band demands in
the telecommunication market. In this report,
the analyzing and fabricating techniques for
the layered SFIT SAW devices have been
developed and further applied to measure
the frequency band gap of SAW in a micro
phononic crystal. An algorithm based on the
coupling of modes method was developed to
simulate the frequency response of
conventional and layered SFIT SAW
devices. On the experimental side, the SFIT
SAW filters were realized on the
Zn0O/Silicon layered substrate utilizing the
MEMS  fabricating  techniques.  The
dispersive  frequency  responses  and
performances were measured and evaluated,
and some of empirical parameters were
extracted from the measurements. The
established layered SFIT SAW devices were
then applied to measure the band gap of
SAW in two-dimensional micro phononic
crystals.
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