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Design of a Wideband Shark-Fin Antenna Using Coupler
and Half-Wavelength Loop Pattern
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Abstract

This study proposes a design of a wideband shark-fin antenna that operates in the sub-6 GHz band for 5G communication. A
wideband shark-fin antenna is a multiple-input-multiple-output antenna consisting of two antenna elements. For operation in the 4G and
5G operation bands, wideband characteristics were implemented using a coupler and a half-lambda loop pattern. The manufactured
wideband shark-fin antenna satisfied the condition VSWR<3.5:1 in the 4G and 5G operating bands. The average gains over the operating
bandwidth were greater than —1.97 dBi, indicating that the shark-fin antenna had excellent radiation characteristics.
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Fig. 1. Block diagram of a automotive IVI wireless com-
munication system using 4G/5G.
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Table 1. Requirement of wideband shark-fin antenna.

L Frequency . .
Telecommunication Gain (dBi VSWR
Low 699 ~960
4G ' 1,710~2,170, > 35
Mid | 2,300~2,400, (0=60°) <4:1
2,496~2,690
5G High | 3,300~3,500
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Fig. 2. Block diagram of a wideband shark-fin antenna.
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Fig. 3. Layout of ANT 1 and ANT 2.
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Fig. 4. Impedance matching circuits of the wideband
shark-fin antenna.
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Fig. 5. Photograph of the wideband shark-fin antenna.
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Fig. 6. VSWR of the wideband shark-fin antenna.
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Fig. 7. Measurement setup photograph of the wideband
shark-fin antenna.
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Radiation Pattern (8=60°)
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Fig. 8. Radiation pattern of the wideband shark-fin antenna.
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Table 2. Radiation characteristics of the wideband Shark-

fin antenna.
Frequency AI\.IT : ; ANT d -
(MHz) Average. gain | Peak gam Average. gain | Peak gam
(dBi) (dBi) (dBi) (dBi)
790 0.57 3.79 - -
870 2.15 39 - -
960 1.8 4.03 - -
1,710 1.44 5.53 0.35 4.87
1,940 3.31 5.7 275 6.18
2,170 2.86 5.87 275 7.64
2,300 212 42 1.48 5.46
2,400 1.12 4.85 235 8.4
2,496 0.39 3.717 1.56 4.65
2,590 —1.89 1.62 2.16 5.89
2,690 —1.94 1.13 1.89 4.73
3,300 —1.88 0.93 —0.95 1.54
3,400 —1.88 —0.68 —1.47 1.98
3,500 —-1.97 0.61 —1.77 1.82
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