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Shared-Aperture Dual-CP Array for S-Band Satellite Communications
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Abstract

Small-satellite communications require compact high-performance antennas capable of reliable uplinks and downlinks. This study
proposed a stacked shared-aperture antenna. The proposed antenna operated in the S-band with dual circular polarization and, for each
port, achieved cross-polarization discrimination exceeding 18 dB and a realized gain above 6.5 dBic. This design was further extended
to a 4x4 array using sequential rotation feeding. Under an active reflection coefficient of <—6 dB, the array could steer beams up
to £30° in both elevation and azimuth. This antenna is expected to be useful for satellite communication systems that require polarization
diversity, wide bandwidth, and electronic beam steering.
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Fig. 1. Configuration of proposed element.
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Table 1. Design parameters of proposed antenna (unit: mm).

Wi | 100 | Ly 18.61 Si 89 Lg | 2548

L | 100 | Ly 222 S | 1048 | g 1.0

Tpl 14 | Wy 1.9 Ly | 1595 | & 1.05

I 27 | Wy 3.35 Lp | 1495 | dua 0.5

Whi 2 Ly 7 Ly 18 Wi 4

Wy 2 Ly 7 L 18 Wo 4

315 mm Rotated l)\ 90"
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(b) Bottom view of proposed array
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Fig. 2. Geometry of proposed array antenna.
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Fig. 3. Fabricated single antennas and array antennas.
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Fig. 4. Simulated and measured results for proposed antenna.
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Fig. 5. Radiation pattern for element antenna at 2.1 GHz.
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Fig. 6. Active S-parameter results of the center element of
the array.
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Fig. 7. Far-field measurement of array antenna.
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