F13%6 53 M IR AR (P ) Vol. 13No. 3
202446 H Journal of Radars Jun. 2024

FEE AT =R LT BRI Rt R

e RER I % JE A B
(BB KFRATAZFER RA 611756)

FEEE: AE—Fh HA 2 T o0 A AP BRI PR R AR — g N 85K, R R 1 HAE L R AL T
USSR EE 7y, PR T LB AR TR AR . WA AT AR R R T, AT A T S R R A A B
IARVRF V1 T 2785 M VR 42 BRI BRAOIRZS s DRI B2 3 2 B AU ORI . 120 T SRIR T Hi4% T S A AR A R 428 %
TR R PIRE, PEANERIT T Iipl B & AN TR e M 1) F 42 ] S A AR AL TR R R T PR R Bk Je , JFox el s ml A
Wb Rz R T B M AR R AT T IR BRI .

KSR ERM: BRI SR WS WTEY

FESES: TNS2 XHERARIRED: A XERS: 2095-283X(2024)03-0696-18
DOIL: 10.12000/JR23230

BIRAER: FIUE, AV, TR, 45 el il B AR R T O IO 7], k2R (s 0, 2024, 13(3):
696-713. doi: 10.12000/JR23230.
Reference format: ZHOU Hongcheng, YU Xiaoran, WANG Yu, et al. Research progress of electrically

controlled reconfigurable polarization manipulation using metasurface[J]. Journal of Radars, 2024, 13(3):

696-713. doi: 10.12000/JR23230.

Research Progress of Electrically Controlled Reconfigurable Polarization
Manipulation Using Metasurface

ZHOU Hongcheng* YU Xiaoran® WANG Yu YAN Zhongming
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 611756, China)

Abstract: Metasurfaces are two-dimensional artificial structures with numerous subwavelength elements
arranged periodically or aperiodically. They have demonstrated their exceptional capabilities in electromagnetic
wave polarization manipulation, opening new avenues for manipulating electromagnetic waves. Metasurfaces
exhibiting electrically controlled reconfigurable polarization manipulation have garnered widespread research
interest. These unique metasurfaces can dynamically adjust the polarization state of electromagnetic waves
through real-time modification of their structure or material properties via electrical signals. This article
provides a comprehensive overview of the development of metasurfaces exhibiting electrically controlled
reconfigurable polarization manipulation and explores the technological advancements of metasurfaces with
different transmission characteristics in the microwave region in detail. Furthermore, it delves into and

anticipates the future development of this technology.
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Fig. 1 Chiral structure transmission-type electrically controlled reconfigurable polarization modulation metasurface
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Tab. 1 Variation of polarization angle with bias voltage under y-polarized wave incidence (°)

[45)

Cz (pF)
Cy (pF)
0.18 0.20 0.22 0.24 0.26 0.30
0.18 -0.007 11.82 24.69 35.77 45.23 59.23
0.20 -12.58 0.008 14.09 26.24 35.33 50.67
0.22 -28.89 -15.33 0 13.12 22.69 38.08
0.24 -43.90 -29.94 —-13.82 0.004 9.937 25.38
0.26 -54.39 -40.57 -24.23 -10.13 —-0.001 15.64
0.30 —69.27 -56.03 —40.10 —26.13 -15.97 —0.006
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Tab. 2 Summary of transmission-type electronically controlled reconfigurable polarization modulation metasurface
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Fig. 6 PIN diode based reflection-type electronically reconfigurable polarization modulation metasurface
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Fig. 7 Reflection-type electronically reconfigurable polarization modulation metasurface based on varactor diodel®!)
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Fig. 8 Reflection-type electronically controlled reconfigurable polarization modulation metasurface based on MEMS switch
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Tab. 3 Summary of reflection-type electronically controlled reconfigurable polarization modulation metasurface
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Fig. 9 Integrated transmission/reflection electrically controlled reconfigurable polarization modulation metasurfaces
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Tab. 4 Summary of integrated transmission/reflection electrically controlled reconfigurable polarization modulation metasurfaces
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