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High-gain circularly polarized sequentially rotating

magnetoelectric dipole antenna array design
XU Juan"*, SONG Fengze', LI Bing'

(1. School of Cyber Science and Engineering, Qufu Normal University, Qufu 273165, China;
2. National Key Laboratory of Millimeter Waves, Southeast University, Nanjing 210096, China)

Abstract A high-gain circularly polarized antenna array featuring fan-shaped radiating patches and a se-
quentially-rotated feeding network is presented. The antenna element adopts a layered electromagnetic-
coupling structure, where a microstrip line serves as the feed network. Energy is transferred through an
aperture to a rectangular patch on the bottom layer and is then coupled to a pair of fan-shaped metal pat-
ches on the top layer via metallized vias. By leveraging this layered radiating structure, symmetrically
placed apertures on the bottom layer are employed for coupled excitation, which first excites a pair of or-
thogonal degenerate modes. Through careful feed design, these modes are driven with equal amplitude and
a 90° phase difference. Their superposition generates an equivalent rotating circular current distribution,

thereby establishing stable right-hand circular polarization (RHCP) radiation. The introduction of a pair of
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fan-shaped radiating patches on the top layer enhances the antenna’s circular-polarization performance and
effectively broadens the axial-ratio bandwidth of the element. To further increase the radiation intensity, a
4 X4 circularly polarized array is implemented with a sequentially rotated 2 X2 sub-array as the base, then
combined with a sequentially rotated microstrip feeding network. The simulation results show that the im-
pedance bandwidth basically covers the Q-band (32. 8~47. 2 GHz), the axial bandwidth is 41. 2%6(32. 4~
47. 2 GHz), the radiation direction is significantly improved, and the peak gain of the array is 18. 3 dBic,
which meets the current millimetre-band high speed rate and large capacity transmission requirements.

Keywords circular polarisation; broadband; sequential rotation; high gain; magnetoelectric dipole
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Fig. 1 Structure of a microstrip antenna element
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Tab. 1 Detailed dimensions of antenna elements
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Fig.2 Antenna element design process and simulation results
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Fig. 4 Current vector diagram at the gap during one cycle
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Fig. 5 Current vector diagram at the blade-shaped patch during one cycle
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Fig. 9 Structure and performance of the feeding power divider network
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Fig. 10 Antenna array structure
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Fig. 11 Antenna array simulation results
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