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Design of a Dual-frequency Omnidirectional Dual-circularly-polarized
MIMO Antenna Based on Magnetic-Electric Dipole
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Abstract: To meet the requirements of half/full duplex communication systems, a dual-frequency omnidirectional dual-circularly-
polarized Multiple Input Multiple Output (MIMO) antenna based on magnetic-electric dipole is proposed. It consists of four identical
antenna elements symmetrically arranged to form a 2x2 MIMO array, and each antenna element is composed of circular planar
waveguide, four folded electric dipoles, and eight parasitic electric dipoles. The slits on the circular planar waveguide and short-circuit
cylinders are employed to form four magnetic dipoles on the opening side of the circular planar waveguide, and their radiated E-field is
orthogonal to the E-field of the electric dipole. When a 90° phase difference between the magnetic dipole and the electric dipole is
realized due to their spatial distance, a left-handed or right-handed circularly polarized wave with 360° coverage can be produced. The
results demonstrate that each antenna element can radiate right-handed circularly polarized wave in low bands (2.42~2.47 GHz) and
left-handed circularly polarize wave in high band (5.76~5.85 GHz), its Axial Ratio (AR) is less than 3 dB, and the gain fluctuation is
less than 2. 1 dB and 7. 3 dB, respectively. Moreover, the isolation is lower than —30 dB in low band and —50 dB in high band
respectively owing to symmetrical distributions between adjacent elements.
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