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Abstract

This presentation explores innovative strategies for designing mm-Wave array antennas, focusing on
higher-order modes to overcome the challenges of high feed-network complexity and transmission loss.
As mm-Wave technology and large-scale array antenna design become crucial, conventional desighs
face significant parasitic effects and manufacturing costs. This presentation introduces two design
breakthroughs. The firstis a 79 GHz high-gain, low-sidelobe TMgs-mode patch array antenna. By utilizing
higher-order TMos modes, the gain of a single patch is significantly increased, thereby drastically
reducing the number of array elements while maintaining performance. This significantly simplifies the
feeding network. The design incorporates differential feeding to suppress cross-polarization and
sidelobe levels, effectively aligning grating lobes with radiation nulls to achieve a measured gain of 18.2
dBi. The second focus is a circularly polarized filtering array antenna fed by higher-order substrate
integrated waveguide cavities (SIWC). The research details the control of quasi-TEs1o and quasi-TEsso
modes within an SIWC to simultaneously excite a 2x2 patch subarray without power splitters. By
integrating a compact RW-SIW filtering transition with sequential rotation feeding, the design achieves
high frequency selectivity and polarization purity. The resulting 4x4 array demonstrates a 3-dB axial ratio
bandwidth of 8.9% and a gain of 15.9 dBic. In conclusion, the lecture demonstrates that mastering
higher-order mode distribution in patches and SIWC structures provides a powerful path toward high-
efficiency, low-complexity antenna systems for future wireless applications.
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