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Design of Circularly Polarized Microstrip Patch Antenna
Using Asymmetric Inset Feeding
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Kwan-Joon Park, Dong-Kook Park

Abstract

In this paper, we propose a novel method for implementing a microstrip patch antenna with circular polarization
characteristics through an asymmetric inset feed structure. The proposed method involves designing an antenna by
taking advantage of the length difference of the asymmetric inset slots inserted into the antenna, as well as the
lengths of additional slots incorporated into the design to achieve circular polarization characteristics. Using this
approach, we designed and fabricated an antenna operating at 2.4 GHz in the S-band for satellite communication
systems, utilizing a 1 mm thick FR-4 dielectric substrate. The measurement results confirmed a gain of 2dBi, an
axial ratio of less than 3dB, and a reflection coefficient below —10dB in the frequency range of 2.35 to 2.43 GHz.
Based on these results, it is expected that by employing the proposed method, circularly polarized antennas
utilizing inset feeds can be realised, thereby making them applicable in small satellite communication systems and
various wireless IoT environmental service applications that use the ISM band.
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typical asymmetric inset fed patch antenna.
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Fig. 2. Current distribution of an inset-fed patch antenna

with A width.
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Fig. 3. Patch antenna with asymmetric inset feed length
difference A/4.
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Fig. 4. Reflection coefficient of a typical of asymmetric
inset fed patch antenna according to d1.
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Fig. 6. The proposed asymmetrical inset fed patch
antenna.
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Fig. 8. Photographs of the fabricated antenna.
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the proposed antenna.
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Fig. 10. Simulated and measured axial ratio of the
proposed antenna.
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Fig. 11. Simulated and measured gain of the proposed
antenna.
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Fig. 12. The radiation patterns of the proposed antenna.
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