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Abstract

Integrating a 5G mmWave 1x4 antenna array into a smartphone presents considerable challenges for antenna
engineers. Factors such as nearby components, the device's compact design, and the radome can significantly
impair essential performance metrics. These impairments may lead to distorted radiation patterns, decreased
gain and efficiency, impedance mismatches, and reduced isolation, all of which negatively affect the overall
system performance. Despite the significance of these challenges, current research offers limited guidance on
effective strategies for restoring performance when incorporating a 5G mmWave 1x4 antenna array into the
smartphone’s side frame. This presentation will address the implications of these integration difficulties and
propose a systematic method for alleviating their negative impacts. Special attention will be given to restoring
radiation patterns and gain to achieve optimal antenna functionality. To illustrate these concepts, simulated
case studies will be shared, demonstrating the efficacy of the proposed solutions. In conclusion, we will also
explore recent discoveries involving the integration of a metasurface layer with a glass cover to achieve
electromagnetic transparency for a 5G mmWave 1x4 antenna array integrating into a smartphone. By
concurrently optimizing the antenna, metasurface, and smartphone cover, we successfully mitigated the adverse
impacts of the cover case, as detailed in our experiments, resulting in enhanced bandwidth and impressive beam
coverage.
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