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Design and Analysis of SIW Cavity Antenna for Millimeter-Wave Wireless
Power Reception
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Abstract

This study designed a wireless power-receiving antenna operating in the millimeter-wave band. A circularly polarized substrate-integrated
waveguide (SIW) cavity slot antenna is proposed, employing high-order modes for power distribution. Mutual coupling between slots is
effectively reduced through the use of a shorting via. The antenna operates in the 7°%,,, mode at 35 GHz and distributes power to 16
slots, thereby eliminating the need for an external power divider and minimizing losses owing to the power distribution system. To
implement circular polarization, a rotated dipole structure acting as a polarization converter was integrated to the top of the SIW cavity
44 slot, which operates in linear polarization. Fabrication and measurement results demonstrate that the reflection coefficient bandwidth
below —15 dB ranges from 34.15~35.87 GHz, and the axial ratio bandwidth below 3 dB ranges from 34.08~36.86 GHz.
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Fig. 1. Rectangular waveguide cavity resonator.
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m 1 2 3 4
n
1 8.7 13.8 19.5 255
2 138 17.5 23 276
3 19.5 23 262 30.8
4 255 276 308 35
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Table 2. Design parameters of a proposed antenna.
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