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Microstrip Resonator for Simultaneous Application to Filter
and Antenna
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Abstract

This paper proposes a novel concept for a microstrip resonator that can function as a filter and as an antenna at
the same time. The proposed structure consists of an outer ring, an open loop-type inner ring, a circular patch, and
three ports. The frequencies where the proposed structure works as a filter and as an antenna, respectively, are deter-
mined primarily by the radius of the inner ring and the circular patch. The measured results show that, when the
microstrip resonator operates as a filtering device, this filter has about 15.1 % bandwidth at the center frequency of
0.63 GHz and a minimum insertion loss of 1.5 dB within passband. There are three transmission zeros at 0.52 GHz,
1.14 GHz, and 2.22 GHz. In the upper stopband, cross coupling - taking place at the stub of the outer ring - and
the open loop-type inner ring produce one transmission zero each. The circular patch generates the dual-mode property
of the filter and another transmission zero, whose location can be easily adjusted by altering the size of the circular
patch. The proposed structure works as an antenna at 2.7 GHz, showing a gain of 3.8 dBi. Compared to a conventional
patch antenna, the proposed structure has a similar antenna gain. At the resonant frequencies of the filter and the
antenna, high isolation(less than —25 dB) between the filter port and the antenna port can be obtained.
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