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3D Antenna Integration Technology for Sub-THz Bands
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Abstract

Mobile communications using high-frequency signals such as millimeter wave and sub-THz wave have recently
been considered. In order to satisfy high gain or wide-angle antenna performance in the sub-THz bands,
multi-element antenna modules consisting of multiple antenna elements and RF front ends are being considered.
As shown in the figure on the left, the RF modules are placed on the terminal side to enable communication even
when the orientation of the terminal changes. As shown on the right, the module is expected to be miniaturized by
placing a substrate-embedded antenna at the edge of the module substrate. This paper discusses a board-edge
radiated loop-shaped patch antenna that actively utilizes dielectric material. Simulation results show that the
antenna has a frontal gain of 8.4 dBi at 157.75 GHz and a good antenna characteristic of 62 degrees at
half-maximum angle. The beam direction can be changed to 15 dBi in the frontal direction and +45degrees when
the same amplitude phase difference feeding is used.





