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A Filter Synthesis Method without Bandwidth Reduction for
Dual-Band Filters Based on Coupled Lines
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Abstract

This paper proposes an improved filter synthesis method for dual-band filters based on coupled lines loaded with
shunt stubs. The conventional design method relies on equality of the response of the conventional single-band filter
and its dual-band counterpart at two frequencies. On the other hand, the proposed method is based on equivalence of
the propagation constants and the image impedances of the two filters. Therefore, the proposed method does not suffer
from bandwidth reduction phenomena, which requires complex compensating process in the conventional method. Also,
the alternative design parameters provided by the demonstrated method enable to construct dual-band filters with more
flexibility. For experimental verification, a Chebyshev type dual-band filter with center frequencies at 1 GHz and 3.5
GHz is designed and fabricated. The measured results are in excellent agreement with the full-wave simulated results.
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Fig. 1. Schematic of grounded coupled line.
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Fig. 2. Schematic of dual-band coupled line loaded
with shunt stubs.
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Fig. 3. Equivalent circuit of grounded coupled line in
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Fig. 4. Schematic of N™-order dual-band filter.
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Table 1. Design parameters for 1 GHz single-band and 1/3.5 GHz(»=3.5) dual-band filters.
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Fig. 6. Fabricated 1/3.5 GHz dual-band filter.
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