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Dual-polarized low—profile mmWave slot antenna array using Substrate—

Integrated Coaxial Line

LIANG Jianwen, HE Yijing", SUN Houjun
(School of Integrated Circuits and Electronics, Beijing Institute of Technology, Beijing 100081, China)

Abstract: To realize low—profile dual-polarized broadside radiation, a 1x 8 dual-polarized low—
profile slot antenna array fed by Substrate—Integrated Coaxial Line(SICL) is proposed. Unlike
conventional dual-polarized arrays in which two independent feeding networks are vertically stacked,
the radiating elements and the feeding network of the proposed design are arranged in the same layer,
drastically reducing the overall profile. Measured results show that the array achieves a -10 dB
impedance bandwidth in 25.8~27.4 GHz and an isolation higher than 20 dB. Benefiting from its simple
feeding topology, low profile, and low fabrication cost, the proposed approach is highly attractive for
future large—scale, high—gain, dual-polarized millimeter—wave applications.
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Coaxial Line(SICL)
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Fig.1 Configuration of the proposed antenna array Fig.2 Structure of the dual—polarized antenna element
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Fig.3 The variation of vertical polarization S parameters with dipole parameters
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Fig.4 Feeding network structure of dual mode transmission
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Fig.5 Fabricated antenna prototype Fig.6 Simulated and measured S—parameters of the antenna
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Tablel Comparison among the proposed design and other dual-polarized antenna arrays

Ref. clement number  polarization  f/GHz layer number  profile(4,) feed type bandwidth/%  Max gain/dBi XPD/dB  structure reuse
[5] 1x4 single 24.0 5 0.26 SISL 4.1 13.10 18.0 x
[6] 1x4 single 38.0 2 0.11 MS 7.1 10.00 20.0 x
[7] 2x4 single 10.0 2 0.10 SIW 5.0 10.80 N.A. x
[8] 1x7 single 9.4 N.A. N.A. metallic waveguide 1.6 14.00 N.A. x
[9] 1x8 single 21.7 2 0.08 SICL 7.8 19.00 20.0 x
[10] 1x12 single 79.0 N.A. 0.15 metallic waveguide 2.5 9.60 20.0 x
[11] 1x16 single 34.5 2 0.15 SIW 2.9 15.64 13.8 x
this work 1x8 dual 26.5 3 0.15 SICL 6.4 14.70 20.0 J
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Fig.7 Measured and simulated radiation patterns at 26.5 GHz
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Fig.8 Gain and efficiency of the fabricated antenna array
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