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Abstract: [ Objective] To meet the application requirements of miniaturized and multifunctional dielectric reso-
nator antennas (DRA) in wireless communication systems, such as the Internet of Vehicles (IoV). [ Method] A
wideband filtering dielectric resonator antenna based on a microstrip-dual mode slotline resonator feeding struc-
ture is proposed. In the antenna design process, the traditional slotline of the microstrip-slotline coupled feeding
structure was replaced by a dual mode slotline resonator, forming a novel microstrip-dual mode slotline resona-
tor coupling feeding network. This dual mode slotline resonator served as an energy coupler in the feeding net-
work, which effectively excited the TE,;, resonant mode of the DRA; At the same time, two slotline resonant
modes could also be generated to participate in antenna resonance, broadening the antenna bandwidth. Addition-
ally, by introducing a spur line on the microstrip feedline and combining the intrinsic resonance characteristics of
the slotline resonator, a radiation null can be produced on both sides of the antenna passband, showing a quasi-el-

liptical filter response on the gain curve. [Result] To further verify the performance of the antenna design, a pro-
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totype FDRA was fabricated and measured, and the measurement and simulation results were generally consis-
tent. The central frequency of the antenna is 4.12 GHz, the impedance bandwidth is 53.40 % (3.02~5.22 GHz),

and the in-band flat gain is 5.7 dBi. [ Conclusion] The antenna meets the application requirements of wireless

communication systems, such as 5G and telematics.
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Fig. 1 Structure diagram of wideband filter type DRA
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Fig. 2 Dual-mode slotline resonator equivalent circuit
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Tab.1 Main design parameters of antenna/mm

g a b d h A L In Wi Ws Wi L lo Wa We2 A W3
30 18.82 18.82 11.4 0.762 9 11 2 1 06 02 16 6 1.4 04 8 0.1

Note: g is the length and width of the ground, a is the length of the DR, b is the width of the DR, d is the height of the DR, 4 is the height of the di-
electric substrate, /, and /,; are the length of the coupling groove line, w, and wy, are the width of the coupling groove line, / is the length of the load-
ing groove line, w»is the length of the loading groove line, /; and [, are the length of the microstrip feeder, w, and w,, are the width of the microstrip

feeder, 4 is the length of the spur line, and ws is the width of the spur line.
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Tab.2 Performance comparison of the designed antenna with other antennas

References Centre frequency/GHz Size Impedance band width ~ Gain/dBi ~ Number of radiation nulls
[13] 2.40 1.061x1.06A%0.12%, 412 % ~1.00 2
[14] 2.44 0.89%%0.892%0.15M, 4.1 % 5.10 2
[19] 2.96 1.63%x1.01A0%0.18X, 13.5% 6.10 0
[18] 5.60 1.122x1.68A%0.68), 13.7 % 12.00 2
[20] 3.60 0.9610%0.96A0%x0.14%, 38.9% 5.60 0
[21] 2.85 0.6120%0.61A0%x0.22, 20.1 % 6.60 2
Proposed 4.12 0.4120%0.41%x0.15%, 534 % 5.78 2

Note: A is the free-space wavelength of the center frequency.
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Fig. 10 Radiation pattern of the wideband filtering DRA

Note: Co-pol is the main polarization of the antenna radiation pattern, X-pol is the cross-polarization of the antenna radiation pattern.
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