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Abstract

A microstrip band-pass filter using cross-coupled resonators is designed and studied experimentally. The
cross-coupled microstrip hairpin resonator filters exhibit ripples in both passband and stopband. These ripples
can improve both frequency selectivity and insertion loss. The cross-coupled filters are not only simple and
compact in configuration, but also have great flexibility to form filters into a variety of size. In this paper,
a microstrip band-pass filter using cross-coupled resonators is designed at the center frequency of 1.8GHz
with bandwidth of 5.0% using Ensemble software. The experimental results show that the bandwidth is about
4.53% at 1.8GHz.
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Fig. 1. Typical cross-coupled microstip bandpass
filter : (a) Structure of filter (b) Couping
diagram of filter
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Fig. 2. Basic coupling structure of coupled
microstrip hairpin resonators : (a) Electric
coupling, (c) The first type of mixed
coupling, (d) The second type of mixed

coupling
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Fig. 3. Equivalent circuit of the coupled hairpin
resonators exhibiting the electric coupling
: (@) Equivalent circuit of the coupled
hairpin resonators exhibiting the electric
coupling, (b) Equivalent circuit with an

admittnace inverter J=wC,,
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resonators exhibiting the magnetic coupling
: (a) Equivalent circuit of the coupled
hairpin resonators exhibiting the magnetic
coupling, (b) Equivalent circuit with an
admittnace inverter K=goL,,
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Fig. 5. Equivalent circuit of the coupled hairpin
resonators exhibiting the mixed couping :
(a) Equivalent circuit of the coupled
hairpin resonators exhibiting the mixed
coupling, (b) Equivalent circuit with an
impedance inverter K=wl,’ and an

admittance inverter J=oC,,
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Table 1. Specifications of the filter
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2(c), (d) Mixed coupling coefficent for Fig. 2(d)
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