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Design of Broadband High-Gain Antipodal Vivaldi Antenna

for 2.45/5.8 GHz Wireless Power Transmission Systems
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Abstract

This paper proposed a broadband, high-gain antipodal Vivaldi antenna for 2.45 GHz and 5.8 GHz wireless power transmission
systems. The proposed antenna consists of a radiator with two flares and diagonal slots which are inserted at the edges of the radiator
to improve the bore-sight gain. The diagonal slots reduce radiation gain in undesired directions, thus enhancing the bore-sight gain by
4.1 dB at 2.45 GHz. The directors between two upper flares concentrate the E-field, resulting in increased bore-sight gain at 5.8 GHz.
The performance of the proposed antenna is measured in a full anechoic chamber, and it is confirmed that reflection coefficients are
less than -10 dB in ISM bands, with bore-sight gains of 8.31 dBi and 13.1 dBi at 2.45 GHz and 5.8 GHz, respectively.
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Fig. 1. Geometry of the proposed antenna.
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Table 1. Parameters for the proposed antenna.

Parameters Values
w 80 mm
W 10 mm
Wwr 0.7 mm
[ 227 mm
I 150 mm
b 13.5 mm
L 14.5 mm
Iy 4.8 mm
Is 24 mm
I 1.5 mm
d, 11 mm
d 8 mm
ds 10 mm
dy 12 mm
t 0.8 mm

o, 21) (0 mm, 0 mm)
ap 1.5
a 0.8
a 81.5°
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Fig. 2. The reflection coefficients of the proposed antenna.
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Fig. 3. Bore-sight gain of the proposed antenna.
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Fig. 6. Radiation pattern of the proposed antenna.
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Table 2. Comparison of the proposed antenna.

Reflection
Dimension | Frequency | Bore-sight gain .
Ref. 3 . coefficient
(mm”) (GHz) (dBi) (@B)
-10 dB
[13] | 77x86x0.25 | 2.5—57 |11 (at 5.8 GHz)| (at 5.8
GHz)
[14] |16x33.8x0.25| 26.5—40 N/A NA
-12 dB
[15] 40'11X12'6X 31-106 2'3G(:‘Itz)5'8 (at 538
' GHz)
8.69 -17.7
Proposed | 80x227x0.76| 2.4—8 | (at 2.45 GHz) | dB (at
13 (at 5.8 GHz)|5.8 GHz)
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