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Design of Ku-Band Tx/Rx Microstrip Patch Antenna
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Abstract

In this paper, two types of 2X2 Rx/Tx microstrip patch antenna are proposed to implement
Ku-band satellite communications. The single-fed dual resonance patch antenna as the first type
derives perpendicular polarizations at two resonant frequencies from a single pafch radiator, using
aperture coupling via a bended single-feeding line and a cross-shaped slot. The double-fed dual
resonance patch antenna as the second type implements dual resonance with mutually orthogonal
polarizations by mixing the two feeding mechanisms of the microstrip line and the aperture coupling.
Especially, in the double-fed dual resonance antenna case, air-gap is introduced to broaden the
bandwidth. Through measurement, each of the two types of antenna was verified to function
properly both Rx and Tx. The double-fed dual resonance antenna shows excellent performance in
the bandwidth and the crosspolarization characteristics.
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Fig. 1. The geometry dimensions of single fed dual-
resonance microstrip patch antenna.
{a) Cross-section of substrate geometry,
(b) Antenna structure.
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Table 1. Design parameters of single fed dual-

resonance microstrip patch antenna,

X(mm) | Y(mm) |a;(mm) |az(mm) | bi{mm) |bz{mm)
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Fig. 2. The geometry dimensions of dual fed dual-
resonance microstrip patch antenna,
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Table 2. Design parameters of dual fed dual-reso-
nance microstrip patch antenna.
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Fig. 3. Equivalent circuit of dual-fed dual resonance
patch antenna and signal flow graphs,
(a} Equivalent circuit, (b) Signal flow graphs.
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Fig. 4. Configulation of 2X2 array antenna.
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Fig. 5. Return loss of 2X2 array antenna.
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Fig. 6. Configulation of 2X2 array antenna.
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Fig. 8. Return loss of 2x2 dual fed dual-resonance
array antenna(measurement).
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Fig. 12. Isolation of 2X2 dual fed dual resonance array

antenna between two ports(measurement),
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GHz.
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Table 3. Comparison of the proposed two antennas’ characteristic.
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