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Design and research of 6G millimeter wave UWB

resonant metamaterial circular polarizer

Hou Jia, Zhou Xiujie, Li Yanfen, Yuan Xueqi
(Research Institute of China Telecom., Lid., Beijing 102209 , China)

Abstract: A 6G millimeter wave ultra—wideband resonant metamaterial circular polarizer is presented in this paper. The polarizer is
a single—layer structure with 10 pm ultra—thin polyimide film as the substrate, which effectively reduces the profile thickness of the
polarizer and reduces the substrate loss to a certain extent. The circular polarization polarizer uses a low—( design to mirror the
symmetrical T —shaped metal surface, and the metal thickness is 0.6 wm, which is less than the skin depth of the metal in this
frequency band. To some extent, the gold properties of the metal metasurface structure are reduced. The low-gold properties and
low —Q metasurface design effectively improve the operating bandwidth of the metasurface. The resonator adopts a double resonant
metamaterial design method to modulate the phase of orthogonal polarization wave with the same amplitude and phase, so as to
achieve a 90° phase difference to form a circularly polarized wave. When the center frequency is 140 GHz, the 3 dB axial ratio
can reach the bandwidth of 54 GHz, the center bandwidth can reach 39%, and the insertion loss is less than 5 dB.
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