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Fundamental Properties of a Twin-Array Antenna System
Combined with a Liquid Crystal Millimeter-Wave Phase Shifter

Toshiaki Nose', Masashi Nagasawal, Mamoru Masaka®, Kenji Ito?,
Ryouta Ito', and Michinori Honma'

! Department of Electronics and Information Systems, Faculty of Systems Science and Technology, Akita Prefectural University
2 Yurikogyo Co. Ltd.

Recently, the volume of communications traffic has substantially increased because of the rapid increase in the number and performance of
mobile devices. Because of concerns over the depletion of frequencies designated for wireless communications in the electromagnetic spectrum,
the use of the unexplored higher-frequency region known as millimeter wave (MMW) region is strongly desired. If consumer use of this novel
frequency region expands widely, several types of manageable MMW control devices will be necessary. Therefore, we have been developing a
compact and low-driving-voltage MMW phase shifter using liquid crystal (LC) materials because LC materials exhibit large birefringence in the
MMW region, similar to their performance in the optics region. In this paper, an LC phase shifter is integrated onto a planar waveguide with
planar antenna to attain an array system; also, the fundamental MMW emission properties are investigated using the minimal twin-array antenna

system.
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