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Design of Tightly Coupled Array Antenna Based on Metasurface

QIAO Dayu, HAN Liping
(College of Physics and Electronic Engineering, Shanxi University, Taiyuan 030006, China)

Abstract: A tightly coupled array antenna for WiMAX application is demonstrated. Based on the decou-
pling principle of metasurface, a Jerusalem-cross metasurface unit cell with negative permittivity and
positive permeability is designed. The mutual coupling between the antenna elements is reduced by load-
ing 5X 6 metasurface above the tightly coupled two-element patch antennas, and the impedance matc-
hing is improved by etching a U-shaped slot on the rectangular patch. The overall size of the array anten-
na is 55 mm X 74 mm X 8.2 mm (0.64A, X 0.86A, X 0.10A,, A, is the wavelength of free space at
3.5 GHz), the element spacing (edge-to-edge separation) of antenna element is 1.3 mm (0.0151,).
Measured results show that the array antenna can work in the 3.5 GHz frequency band of WiMAX. The
—10 dB impedance bandwidth of the array antenna is 13.83% (3.23 GHz~3.71 GHz), and the —18 dB
decoupling bandwidth is 10.34% (3.3 GHz~3.66 GHz). Also, a good radiation pattern is obtained.
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Fig.1 Principle of metasurface decoupling
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Fig.2 Jerusalem-cross metasurface unit cell
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Tab.1 Parameters of antenna structure
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Fig.3 Configuration of antenna structure
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Fig.5 Surface current distribution of antenna
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Fig.8 S-parameters for different numbers of metasurface units
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Fig.9 Fabricated photographs of antenna
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Fig.10 S-parameters of antenna
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Fig.11 Radiation patterns of antenna
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Tab.2 Performance comparison of antennas based on

metasurface decoupling
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