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In this thesis, dual-band and dual-circularly polarized planar feeds for an offset parabolic reflector
antenna were proposed. The proposed feeds were composed of two 2 X 2 microstrip antenna (MSA) arrays
to obtain suitable beamwidth by changing the spacing of elements in each frequency band. The MSA array
of each band can be set at the focal point of a parabolic reflector because the MSA arrays were designed
with a multilayer structure. Feed circuits were designed on the substrate to divide the right— and
left—-hand-circularly polarized signals in two frequency bands. The proposed feeds applied to a receiving
reflector antenna, it is possible to receive satellite broadcasting signhals provided by the right- and
left-hand circular polarizations in the 12— and 21-GHz bands with a single reflector antenna.

The objective of this thesis is to reveal the operation of the dual-band and dual-circularly polarized
planar feeds as a feasibility study. The characteristics of offset parabolic reflector antennas fed by
the planar feeds were elucidated. Also, it was demonstrated that the antenna can receive small signals
transmitted from satellites using the dual-circular polarizations in both bands simultaneously.

For the basic design, the size of square and circular MSAs were discussed, and the ratio of the higher
to lower frequency—band for the proposed feed was obtained. Then, the square and circular MSAs were chosen
for the elements of the lower and higher frequency-band arrays, respectively. Parameters of a parabolic
reflector used with the proposed feed were also studied to achieve enough gain for the right- and left-hand
circular polarizations.

A 50-cm dual-band and dual-circularly polarized offset parabolic reflector antenna fed by the proposed
feed was fabricated. The measured results indicate that the gains in the 12— and 21-GHz bands were more
than 33. 2 and 35. 9 dBi, respectively. The VSWR was less than 1.9, and the cross—polarization discrimination
was more than 20 dB throughout both bands. The prototype antenna could also receive the 12— and 21-GHz-band
signals from broadcasting satellites simultaneously. The proposed antenna performed as a dual-circularly
polarized antenna in those two frequency bands.
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