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Abstract: This paper proposes a low-profile, ultra-wideband, low-cross-polarization tightly coupled dipole array. Tra-
ditional tightly coupled dipole arrays typically expand bandwidth at the expense of arrays profile height. To extend the low-
frequency bandwidth of the tightly coupled dipole array without increasing profile height, a current loop radiation mode
equivalent to a magnetic dipole is introduced at low frequencies. Simulation analysis reveals that the Double-Y configura-
tion does not achieve optimal balanced transformation across all frequency bands. Non-balanced feeding introduces net ver-
tical currents within the feed network. By leveraging the Double-Y balun’s inherent non-balanced feeding characteristics at
low frequencies, the net vertical currents drive a current loop formed by the dipole, Double-Y balun, shorted probe, and
ground plane. Moreover, this current loop, equivalent to a magnetic dipole, enables effective radiation. Consequently, this
design enhances the array’s low-frequency bandwidth while simultaneously reducing the array’s profile. Traditional wide-
angle impedance matching layers in TCDAs serve a relatively singular purpose, typically employed solely to enhance array
impedance matching and scanning capability. However, this paper proposes a multifunctional wide-angle impedance match-
ing layer. By integrating a metasurface with a polarization grid, the wide-angle impedance matching layer not only retains
its original functions of improving array impedance matching and scanning capability but also enhances the array’s cross-po-
larization performance. Ultimately, the proposed array achieves a 5:1 bandwidth (0.8~4 GHz) with a voltage standing wave
ratio (VSWR) < 3, alongside scanning capabilities of 45° in the E-/H-plane. Moreover, with a profile of 0.089 4, , where 4,

low?

is the wavelength at the lowest operating frequency. The array exhibits cross-polarization levels below —54 dB/-30 dB for
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E- /H-plane 45°scanning. To validate this design, a 10 X 10 tightly coupled array was fabricated.
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