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Design of a compact antenna array applied to 5G
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Abstract: A compact antenna array applied to 5G is designed, which is set approximately orthogonally
by four antenna elements, and four half-wavelength microstrip lines are added to the upper and lower
planes between the antenna elements to improve the isolation. The structure of the proposed antenna
element and antenna array have been analyzed by high-frequency electromagnetic simulation software, and
verified by experiments. The experimental results show that the operating frequency bands of the antenna
array are 2.72-3.92 GHz and 4.74-5.42 GHz, respectively. The isolation between antenna elements is
lower than -=20 dB in the operating frequency band, covering two operating bands of 3.3-3.6 GHz and
4.8-5.0 GHz required for 5G completely. The antenna array is compact, only in the size of 68.5 mmx
68.5 mmx1.524 mm, which can be applied to 5G miniaturized portable devices.
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Fig.1 Structure of the antenna element
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Fig.2 Structure of the antenna array
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Tablel Dimension of the proposed antenna (unit: mm)

(b) bottom view

parameter w w, w, w; W, Ws L L,
size 20.5 1.0 1.4 03 3.0 05 17.5  21.0

parameter Ly Ly L, La d, d, ds a
size 40 400 11.0 685 33 265 415 1.5
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Fig.3 Reflection coefficient of antenna element in different structures
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Fig.4 S-parameters of antenna array
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Fig.5 Simplified diagram of decoupling structure
I 5 fEamia A 2
[Sul ——|S5|

(S| —o— (Sl

DIOO-O

S-parameter/dB
! oL
j=]

fIGHz

Fig.6 Simulated S-parameters of the proposed
antenna array
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Fig.7 Peak gain of antenna element and antenna array Fig.8 Simulated radiation pattern of antenna array at 3.4 GHz and 4.9 GHz
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Fig.9 Photograph of the fabricated antenna array Fig.10 Measured S-parameters of the proposed antenna array
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