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Dual-band compact high isolation array antenna design loaded with metasurface

WANG Lili'"? ZHANG Heng"” WANG Xinzhuang' XU Yani'
(1. School of Automation and Information Engineering, Xi’an University of Technology, Xi’an 710048, China; 2. Xi’an Key
Laboratory of Wireless Optical Communication and Network Research, Xi’an 710048, China)

Abstract In order to reduce the coupling between very small distance multiple-input multiple-output (MIMO)
antennas, an extremely compact dual-band MIMO patch antenna with resonant frequencies of 2.45 GHz and 3.5 GHz is
designed. The MIMO antenna consists of two symmetrical double-slot U-slot patch antennas with an edge-to-edge
distance of 0.5 mm (0.0044,, 4, is the free space wavelength at a center frequency of 2.45 GHz). Double-layer wire cut
pairs of different widths are used as metasurface elements, which are compact and can significantly reduce the coupling
between antenna elements. Through simulation and measurement, in the antenna operating frequency band 2.4-2.5 GHz
and 3.4-3.6 GHz range, the isolation between the units can be increased to more than 30 dB, and the impedance of the
two antenna ports is well matched, at the same time, the total efficiency in the low frequency band is increased by about
9%, and the envelop correlation coefficient (ECC) between the two antennas is reduced from 0.33 to 0.01 at 2.45 GHz,
at 3.5 GHz, it drops from 0.09 to 0.006, which has good radiation performance.
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Fig. 1 Distribution of radiation field of a coupled antenna

loaded with metasurface

1Y) BN LR BAA USRSl 117, 1t 56
JFEARTR] Y =2 250 1) 3R T BT (PR oT i T4 R
SHAnEE 1R, BRI AR A B Bk 4.3 R R
1.6 mm [ FR-4 A G 34 i BN, 151 2 (a) Ay 8 2 T B
JURLTY P RGO 7 FLR 1 CST JE A B 45 1
BT 3R TH S T Y R B B R B A5 R
B 200) fir s o A A5 o B s iU 38 T 2R
BT AT R R BORE 53, 25 RN TE] 2(c) PR,
TER LRI TAEMBL, A 8 RS0 1F, W58 S0
Nt RSB w, F W, AT LR ZS B i i) B 2R
PATT I R S R X e, &5 RN 2(d) s .

F1 BRARZLATSH

Tab.1 Unit dimensions of the metasurface antenna mm
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Fig.5 Current distribution on antenna surface
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