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Novel frequency selective surface-loaded dual-polarized
ultra-wideband tightly coupled array antenna

WU Weiwei' , WANG Shaozhi' , YAN Yuchen', FANG Yizhong® , YUAN Naichang'
(1. Key Laboratory of Complex Electromagnetic Environment Effects on Electronics and Infomation System,
National University of Defense Technology, Changsha 410073, China;
2. State Key Laboratory of Experimental Physics and Computational Mathematics,
Beijing Institute of Space Long March Vehicle, Beijing 100076, China)

Abstract; To achieve better electromagnetic characteristics and more stable radiation properties within an ultra-wide band, a novel dual-
polarized ultra-wideband tightly coupled array antenna loaded with wide-angle impedance matching layer on a strip frequency selective surface was
proposed. The array elements were studied and analyzed through the truncation by the periodic boundary conditions in high frequency
electromagnetic simulation software CST. After investigating its electromagnetic properties of array impedance and radiation, a 6 x 6 array antenna
was designed, manufactured for actual measurement. The measurement results show that the standing wave ratio of the antenna in the frequency
band of 2 ~ 12 GHz is less than 3. The impedance bandwidth is 10 GHz. Moreover, the antenna has stable radiation within frequency band, more
electromagnetic energy is concentrated in the mainlobe, and the cross polarization is small. In the operating frequency band, the maximum gain can
reach 13 dBi. This kind of array antennas can be applied in the ultra-wideband phased array domain.

Keywords: dual polarization; tight coupling; ultra-wideband; frequency selective surface; wide-angle impedance matching layer
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Fig. 1 Structure model of type (I) antenna
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Fig.2  Structure model of type (2) antenna
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Tab.1 Dimensional parameters of array element structure
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Fig.4 Physical image of 6 X 6 element array antenna
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Fig.5 Schematic diagram of array antenna feeding
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