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Metasurface-Enhanced Wideband Millimeter-Wave Endfire Circularly Polarized Antenna Array
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A novel wideband millimeter-wave endfire circularly polarized antenna and its array are
proposed, with performance enhanced by metasurfaces. The antenna element combines a
pair of horizontal electric dipoles with two vertically oriented substrates to simultaneously
excite two orthogonal electric field components. Furthermore, two diamond-shaped
metasurface arrays are embedded within the substrates to optimize the amplitude and
phase balance between the horizontal and vertical components. To further increase the
gain, a 1 X8 linear endfire circularly polarized antenna array was designed and fabricated.

The entire structure was manufactured using PCB technology, employing Rogers
RT/duroid 5880 high-frequency circuit board (er=2.2, tan$=0.0009) as the dielectric substrate
material. Measurement results show that the antenna achieves a -10 dB impedance
bandwidth of 35.52%, a 3 dB axial ratio bandwidth of 34.69%, and a peak gain of 16.2 dBi.
The combination of its excellent performance and compact profile makes the proposed

endfire circularly polarized antenna array an ideal candidate for wideband millimeter-wave
applications.
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%&*E*l]_‘ Specifications

FEIER A 1.85mm Female

Connector type 1.85mm Female

-10-dBREFA#E:  35.52% (32.65-46.75 GHz)

-10-dB impedance bandwidth  35.52% (32.65-46.75 GHz)

IE{E1%%E: 16.2 dBi@43.2 GHz

Peak gain 16.2 dBi @ 43.2 GHz

RiLEE: BERFERMA+ERBRERAY)

Polarizer Electric dipole radiating patches + diamond-shaped metasurface arrays

T{ESRES: 32.65-46.75 GHz

Frequency 32.65-46.75 GHz

3-dBH#iILETHEE:  34.69% (33.6-47.7 GHz)

3-dB axial ratio bandwidth  34.69% (33.6-47.7 GHz)

RHN: GREERK

Polarization Right-hand circular polarization (RHCP)

FEFIRT(EXEXEmmS): 41.5X51.6%X2.286

Array dimensions(LXWXHmm?) 41.5 X 51.6 X 2.286
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Fig. 1 Simulated (Sim.) and measured (Mea.) normalized radiation patterns of the proposed 1X8 linear

antenna array at different frequencies.
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