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MAAD working mechanism

Meta-surface

Antenna Array

Unit Cell

cementt /7 soxce v S = Rearrange Wave Radiation

= ENG or MNG for evanescent
wave along the meta surface

= Both space coupling and
surface coupling reduced



Parametric Analysis for single layer SRR version

The antennas can be
extremely closely-
spaced

A small amount of
orofile increase

Stable Decoupling
Region

Extendable to Massive
MIMO

Z.Wang, L. Zhao. Y. Cai, S. Zheng and Y. Yin, “A Meta-
Surface Antenna Array Decoupling (MAAD) Method
for Mutual Coupling Reduction in a MIMO Antenna
System,” Scientific Reports, 2018, vol. 8, Article 3152.
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MAAD Field Visualization
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A \/ery Com paCt MAAD DeSlgﬂ The inductance of parallel lines:

Aletasurface .

anmnm
AU,
|
Al

TN,

_ Ho(ld - hg)
w

The capacitance between two layers of lines:
€r€o(ly - W)
4hg

The resonant frequency:
£ I | G
™ onJILC T [\[€-€Exlp _ rld /€,

= The resonance frequency inversely
proportional to the wire length

= The resonance frequency does not
depend on the width of the wire

F. Liu, J. Guo, L. Zhao, X. Shen and Y. Yin, "A Meta-Surface Decoupling Method for Two Linear Polarized Antenna Array in Sub-6 GHz Base Station Applications," in /EEE Access,

vol. 7, pp. 2759-2768, 2019



Unit Cell Analysis and Comparison

= Split Ring Resonator = Double Layer Short Wires

—e— Theta=20°
Theta=40°
—v— Theta=60°

—=— Theta=0°
—— Theta=80°

—e— Theta=20°

Theta=40°
—v— Theta=60°
—&— Theta=80°

Magnitude of |S11|
o
Magnitude of |S11]

n
o

/\

2 3
Frequency(GHz)

2 3
Frequency(GHz)

—a— Theta=0°
—e— Theta=20°
Theta=40°i
—v— Theta=60°
—o— Theta=80°

-
o
S

Phase of |S11|
8

L
>
o

=
s
2
e
5]
@
o
@
=
o

Frequency(GHz)



MAAD for two linear polarized antennas (H-Coupling)
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Element Spacing Smaller than 0.25 Wavelength
Antenna Gain >9.5dBi
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VSWR <14
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XPD >25dB




Radiation Characteristics
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Further Study of the Working Mechanism

= Strongly Coupled Antennas without Meta = Strongly Coupled Antennas without Meta
(10 dB isolation)




Decoupling in H and E plane
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Parametric Studies

= \ariation in Profile
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= Variation in XOY plane
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Dual Band Superstrate
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