W55 M3 HLP R R 4R Vol. 55 No.3
2026 %5 H Journal of University of Electronic Science and Technology of China May 2026

Bl AKR: B, TN, 277, 55 3T CSRR AL\ T RSB 5 H MIMO K4k [7]. T RHE K2 #4], 2026, 55(3): 321-332.
HUY, WANG Y S, YAN N N, et al. Compact eight-element wideband MIMO antenna based on CSRR- decoupling technique[J]. Journal of University of
Electronic Science and Technology of China, 2026, 55(3): 321-332.

ET CSRR LA G/ Bt B ERT T
MIMO X%k

WoOBE, AN, ATT, KAMEY, RER

(1 ZHZGE R T 5E B LR, 221 7300705 2. 2 HAE RN TREZAEE, 2200 7300705 3. REERZEMOLT2268, i 3000725

4, HR TALENE R AR 2:BE, KoK 7410255 5. HREARHBRAR, KK 741000)

WE: 435G RKRBIEA% T S AZHE (MIMO) REAL TR EASKE FHALMEAR TR RS, 32d 7T —Fd
) Wi-Fi [ 3% 5% 44 BCi B FHER 408 CSRR 4982 M AN MIMO A&, & AL T ZAMF 2 34838 (CSRR) H454%
K, FRTEERLEN. TRTHEERFEEEREGHEIMHA, ENLER LA RL-10dB LT KA 19%, £ 5.50~
6.66 GHz TAESRELA, v 1 53t 2, 540 8 XA HE A5 AT 16.7dB 42 13.7dB; R & A %34 E ) 50%~86%,
MEE NG B h 3.28 dBi, SLAMXAKIKT 0.1, &AL T 991 dB, SAIEARMH L SGH kM ER. BT oM
CSRR JUFTM A 5 22 8] HeAr 2t 2 Sk fe 69 B5vm, 4B T FFBA204 CSRR £ M 38 i 95 4R FLA 20 . R AR 4| Fnif 3 3 E A
ZFWHRANE, DERATRELARGEGSEE. AL RAHSMHE MIMO R &M FA45LHRE T Bt IREBE L ARHEZ.

EEF: S A S HE A& WiFi; ZAMFOSRIR, T B3

FE SRS TNS2 NHAFRER: A DOI: 10.12178/1001-0548.2025055

Compact eight-element wideband MIMO antenna based on
CSRR- decoupling technique

HU Yao"*, WANG Yongshun', YAN Ningning’, ZHANG Lijun"*, and FAN Jungiang’
(1. School of Electronic and Information Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China;
2. School of Mechanical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China;
3. School of Microelectronics, Tianjin University, Tianjin 300072, China; 4. Gansu Industy Polytechnic College, Tianshui 741025, China;
5. Gansu Ruiyang Technology Co., Ltd., Tianshui 741000, China)

Abstract: To address the degradation of system performance caused by mutual coupling among antenna
elements in multi-input multi-output (MIMO) systems for 5G wireless communications, an eight-element MIMO
antenna based improved parallel-combined CSRR decoupling structure design tailored for WiFi applications is
proposed. The mutual coupling effect among the MIMO antenna units in a 5G wireless communication system
leads to a degradation of the system performance. To address this issue, an improved parallel combined CSRR
(complementary split-ring resonator) decoupling structure for an eight-element MIMO antenna design tailored for
WiFi application scenarios is proposed. The antenna employs a decoupling technique based on CSRRs, achieving
an optimal balance among compact structure, wideband operation, and high isolation performance. Experimental
results demonstrate that the antenna achieves a —10 dB impedance bandwidth of 19%, with isolation levels of S,; >
16.7 dB and Sg; > 13.7 dB within the 5.50 GHz to 6.66 GHz operating band; and the antenna system achieves a
radiation efficiency of 50% to 86%, a peak gain of 3.28 dBi, an envelope correlation coefficient (ECC) below 0.1,
and a diversity gain exceeding 9.91 dB, meeting the requirements for 5G mobile terminal applications. By
analyzing the impact of CSRR geometric configurations and spatial arrangements on system performance, this
study reveals that the parallel-combined of CSRR structure enhances the isolation through a triple synergistic
mechanism comprising resonance band-stop effect, suppression of surface waves, and near-field electric field
reconstruction. The research findings provide theoretical insights and technical pathways for the decoupling design
of high-performance MIMO antennas.
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