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Fig. 1. Schematics of unit cell: (a) Solid Shape; (b) main

view; (c) side view.
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Fig. 2. Equivalent circuit: (a) Equivalent circuit analysis;

(b) equivalent circuit model.
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Fig. 3. Simulation curve of diodes in different states: (a) “10”-reflectance; (b) “01”-reflectance; (¢) “01”-reflection phase; (d) “10”-

reflectance; (e) “117- reflectance.
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Abstract

The design of electromagnetic device with arbitrary polarization manipulation is the hot spot of the current
research. Multifunctional reconfigurable electromagnetic devices have been put into wide applications in radar,
satellite communication and other fields. In this work designed is a multifunctional reconfigurable polarization
conversion metasurface based on two PIN diodes, which can realize linear polarization conversion, linear-circular
polarization conversion and total reflection switching in the different frequency bands, and the multi-function
converter can still maintain the high-efficient broadband conversion characteristics when the oblique incidence
angle is less than 30 degrees. The polarization conversion and reconfigurability are mainly due to the anisotropy
of the structure and the changes of coupling mode in different states of PIN diodes. In addition, the physical
mechanism of polarization conversion is explained by surface current. The combined action of electric resonance
and magnetic resonance results in polarization conversion. Finally, the experimental results of the sample are in
good agreement with the simulation results. The device has the potential application values in polarization

manipulation, frequency control, intelligent reflecting surface design, and antenna design and so on.
Keywords: metasurface, reconfigurability, polarization conversion, PIN diodes
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