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High-Directivity Wideband Beam-Steering CP Array Antenna based
on Parasitic Patch and Reflector with Butler—-Matrix for S-Band
LEO Satellite Communications
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Abstract

This paper proposes a high-directivity wideband circularly polarized S-band array antenna using parasitic patches
and a reflector. The array element consists of an L-stub feeding structure, a parasitic patch, and a reflector with air
gaps based on a 3D-printed jig. The air-gap structure improves impedance matching and effectively suppresses the
left-hand circularly polarized radiation property to enhance the right-hand circularly polarized gain. The measured and
simulated reflection coefficients of the proposed antenna are —11.5 dB and —12.6 dB at 2 GHz, respectively. In
addition, the measured and simulated bore-sight gains are 7.9 dBic and 8.12 dBic, respectively. We obtain the
measured peak gains of 8.72 dBic, 6.28 dBic, 1.51 dBic, and 10.16 dBic for the proposed array antenna according to
the beam steering angles of +10°, —45°, +40°, and —15°.
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Parameters Values
Port 1 8.72
Rx antenna gain (dBic) Port 2 628
Port 3 1.51
Port 4 10.16
LEO sateliite altitude (km) 300 ~ 1,200
Frequency (GHz) 2
Tx power (dBm) 30
Tx antenna gain (dBic) 5
EIRP (dBm) 35
FSPL (dB) L
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