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A +45° dual-polarized high—gain microstrip patch antennas based on

higher—order mode
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Abstract: A compact, high—-gain +45° dual-polarization patch antenna is proposed. A rectangular
patch antenna operating in TM s mode is investigated and modified. The out-of—phase current portions of
the patch are replaced by thin microsirips, minimizing the influence of the out—of-phase currents on the
radiation pattern. Considering the one—dimensional antenna array configuration required in base station
applications, the thin microstrips are meandered so that the proposed antenna structure size is
significantly reduced compared with that of the traditional dual-polarized antenna. A pair of differential
power dividers is utilized to replace the complex feeding network of the normal antenna array, thus
simplifying the structure of the antenna. The simulated S;, of the proposed dual-polarized antenna is less
than =10 dB in the range of 3.4 to 3.6 GHz and the measured realized gain at the operating frequency
range is greater than 11.3 dBi.
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Fig.1 Top view of antennas and surface current distribution
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Fig.2 Antenna geometry(unit: mm).
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Fig.4 Simulated and measured gains and efficiencies of the proposed
Fig.3 Simulated and measured S parameters of the proposed antenna antenna
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Fig.5 Normalized pattern of the proposed antenna. (a) E-plane and (b) H-plane when +45° port (port 1) is excited, (c) E-plane and (d) H-plane —45° port

(port 2) is excited.
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Tablel Comparisons of the relevant patch antennas
reference polarization type size of antenna/\’ max gain/dBi bandwidth/% gain/size
[4] single polarization 0.85%0.85 12.8 0.3 17.72
[5] single polarization 1.03x0.85 10.7 6.1 12.22
[6] single polarization 0.99x1.09 10.5 13.4 12.70
[7] 0°/90° dual polarization 1.16x1.16 11.5 3.0 8.55
[8] 0°/90° dual polarization 2.25x2.25 15.5 2.7 3.06
[9] 0°/90° dual polarization 0.72x0.72 9.6 6.0 18.52
proposed +45° dual polarization 0.33x1.59 12.4 5.7 23.63
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