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A Decoupling Method for +45°-Polarized Crisscross-Shaped Dipole
Antenna Array

YUAN Hang, CHEN Fu-chang, XIANG Kai-ran
(School of Electronic and Information Engineering, South China University of Technology, Guangzhou, Guangdong 510641, China)

Abstract: In this paper, a decoupling method for a +45°-polarized crisscross-shaped dipole antenna array is studied
based on a collinear antenna array with a standing wave ratio of less than 1.5 in the bandwidth range of 1.7 GHz to 2.3 GHz.
The mutual coupling between two +45°-polarized collinear crisscross-shaped dipole antennas can be decomposed into three
coupling types: E-plane co-polarized coupling (E coupling), H-plane co-polarized coupling (H coupling) and cross-polar-
ized coupling. Firstly, the E-plane single-polarized antenna array is studied, and a self-decoupling zero can be introduced by
bending the antenna’s radiating arm vertically to a certain length. A vertical metal branch is then introduced between the
two antennas to adjust the position of the self-decoupling zero. As the distance between the ends of the horizontal radiating
arms is relatively close between two collinear horizontally arranged crisscross-shaped dipole antennas, the E coupling has
great influence on the port isolation. The 45° port isolation and —45° port isolation between the two antennas can be im-
proved simultaneously by bending the radiating arm and introducing vertical metal branch. To suppress the cross-polarized
coupling between the 45° port and the —45° port, an additional U-shaped metal strip is introduced. By bending the radiation
arms, combining the vertical metal branches and U-shaped metal bands, the isolation between the two crisscross-shaped di-
pole antennas can be increased from 16 dB to more than 24 dB. In addition, since parasitic structures such as metamaterials,
dielectric layers, and multi-layer metasurfaces with large sizes and thicknesses do not need to be loaded above the array, the
overall profile and volume of the antenna array do not increase significantly.
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BHE BT, TSI A—A HAE ST R, A
PRS2 T ERSA A ImE . T AE 2N R o 2R
LR AKV-HEAR 1+ F R AR T Rk 22 (8], E R A X i 1
i 8 5 M 2 A, 7 A Ao 11 B S o o B0 2 A
Wiz E TR 5 2 B T ekt 24> 457 w0 Bl 2 4~—45°

HA H B ROR B U B4 IR AT IR, o T LA A8 XA
PR b s B AR B s . JE TR Ay 2, SE B T T AR
Bi N 1.7~2.3 GHz, FRES B2 N 25 dB 45 Ak 7 A
e F R B, 1 T 3305 0 LA MIMO 2R 4.

% 30k

(1] B0, el . BT 5 b A BB 7 A5 1A 58 7 XL
WAL Fuh LR [T]. 224, 2024, 52(7): 2300-2306.
HUANG H, MA R H. A low profile, wideband and dual-

polarized base station antenna based on the dipole with



2460 H, ¥

o
==

il 2025 4F

high input impedance[J]. Acta Electronica Sinica, 2024,
52(7): 2300-2306. (in Chinese)

(2] B T KU 22 A 22 %t 2R 8 9 e oA A A A
KRE(T]. T4, 2022, 50(9): 2299-2304.

HUANG H. A beam contracted dipole antenna for massive
MIMO system[J]. Acta Electronica Sinica, 2022, 50(9):
2299-2304. (in Chinese)

(3] B3, FEonb, JAGEE, 55 04308 2 18 9 98 IR i) T U
AAE SUB M TR LR [T]. HL 244, 2024, 52(2): 477-485.
HUANG W, WANG C, ZHOU X C, et al. Broadband low-
profile dual-polarized crossed-dipole antenna loaded with meta-
surface[J]. Acta Electronica Sinica, 2024, 52(2): 477-485. (in
Chinese)

[4] TANG M C, CHEN Z Y, WANG H, et al. Mutual coupling
reduction using meta-structures for wideband, dual-polar-
ized, and high-density patch arrays[J]. IEEE Transactions on
Antennas and Propagation, 2017, 65(8): 3986-3998.

[5] YIN B, ZHAO S W, WANG P, et al. Isolation improve-
ment of compact microbase station antenna based on meta-
surface spatial filtering[J]. IEEE Transactions on Electro-
magnetic Compatibility, 2021, 63(1): 57-65.

[6] XIEM C, WEI X Z, TANG Y Q, et al. A parasitic decou-
pling structure for dual-polarized patch antenna arrays[J].
IEEE Antennas and Wireless Propagation Letters, 2023,
22(6): 1351-1355.

[7] ZHAO G, LIU T, JIANG ] Y, et al. Polarization selective partial
reflective decoupling layers for mutual coupling reduction of two
closely spaced dual-polarized antennas[J]. IEEE Transactions on
Antennas and Propagation, 2022, 70(11): 11205-11210.

[8] JIANG J, CHU Q X. Broadband decoupling for antenna ar-

rays using multiple decoupling nulls[J]. IEEE Transactions

EEEN

" M B,19984:6 H AT ARA#EH
i AR TR T 515 B b o s
FBERFGT 5 1) R IR R LR FE I R A &
LIRS T e T3 2

E-mail: eeyuanhang@mail.scut.edu.cn

BRAFE W, 19824 12 A i T4k
T A TR T 55 B e b Bz R
TIFFE 7 i) 2y 0 AR 22 DK U0 7 FH 1 108 30 25 1
AHOCHHIRR R 1 2555 38 ST

E-mail: chenfuchang@scut.edu.cn

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

on Antennas and Propagation, 2023, 71(11): 8616-8627.
WU K L, WEI C N, MEI X D, et al. Array-antenna decou-
pling surface[J]. IEEE Transactions on Antennas and Prop-
agation, 2017, 65(12): 6728-6738.
GUOJ Y, LIUF,ZHAO LY, et al. Partial reflective decou-
pling superstrate for dual-polarized antennas application con-
sidering power combining effects[J]. IEEE Transactions on
Antennas and Propagation, 2022, 70(10): 9855-9860.
DA Y R, ZHANG Z Y, CHEN X M, et al. Mutual cou-
pling reduction with dielectric superstrate for base station
arrays[J]. IEEE Antennas and Wireless Propagation Let-
ters, 2021, 20(5): 843-847.
CHU Q X, CHANG Y L, LI J P. Crisscross-shaped +45°
dual-polarized antenna with enhanced bandwidth for base
stations[J]. IEEE Transactions on Antennas and Propaga-
tion, 2021, 69(4): 2341-2346.
YUAN H, CHEN F C, ZENG W F, et al. Dual-band base
station antenna array with cross-band scattering and in-
band coupling suppression[J]. IEEE Transactions on An-
tennas and Propagation, 2023, 71(5): 3983-3991.
GUPTA S D. Effect of mutual coupling in E and H plane on
microstrip antenna array conformal on cylindrical surface[C]/
2013 International Conference on Signal Processing and Com-
munication. Piscataway: IEEE, 2014: 149-154.
QIN Y, LI R L, CUI Y H. Embeddable structure for re-
ducing mutual coupling in massive MIMO antennas[J].
IEEE Access, 2020, 8: 195102-195112.
HE X L, ZHANG Y. A polarization convert reflective sur-
face-based wideband antenna array decoupling structure[J].
IEEE Antennas and Wireless Propagation Letters, 2024,
23(2): 883-887.

B 5199542 H IV AE T ARATHIE
W AR LR T SE B R 2%
WEFETT 101 R 255 BEAE BB & B I R
Mg A XUT R AR I PR 1T LA B 2 K
ST

E-mail: eekrxiang@scut.edu.cn



