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Design of Singly Fed Microstrip Antennas Having Circular Polarization
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ABSTRACT

In this paper, a microstrip aperture-patch antenna and a microstrip ring antenna, which have
single microstrip line feeding systems for the circular polarization, are designed, and experimental
results are presented at X-band. The microstrip aperture-patch antenna is characterized by its wide
operating frequency range, and the microstrip ring antenna is suitable for a basic radiator in the large
array antenna due to its small size. Several design parameters for these antennas are considered and
analyzed to improve antenna characteristics such as VSWR bandwidth and axial ratio. Initially, the
sizes of the aperture and ring radiator are determined on a basis of the cavity model, then shapes
of the patch within the aperture and the inner stub of the ring are optimized using Ensemble
software. Measurement results show that the aperture-patch antenna has 25 % of VSWR bandwidth
and 1.2 dB of axial ratio at the boresight, and the ring antenna has 6.7 % of VSWR bandwidth and
1.6 dB of axial ratio at the boresight.
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Fig. 1. Circularly polarized aperture-patch antenna(unit: mm).
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Fig. 2. Operation principle of single-fed circularly polarized microstrip antenna.
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Fig. 3. Characteristics for the different metal strip
lengths.
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Fig. 9. Simulation result for the axial ratio of the
designed aperture-patch antenna.
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