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Study on Spherical Phased-Array Transceivers for Omnidirectional Communication
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Toward the realization of next-generation high-speed satellite
communications using small satellites, this research has realized a spherical phased-array
transceiver that is compact and lightweight, and can communicate in all directions without the need
for attitude control, using an original approach that consists of a foldable polyhedron with a
flexible substrate. Although the structure that folds small and expands to a flat surface has been
actively studied, the attitude control mechanism that directs the antenna in a desired direction has

been a challenge for installing the radio on a small satellite. In this study, in order to solve
both antenna area and attitude control issues at the same time, a configuration in which the folded
pol¥hedron is expanded into a spherical shape was adopted instead of expanding it into a flat
surface.
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