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A Liquid Crystal Millimeter-Wave Phase Shifter using n-type Liquid Crystal

Toshiaki Nose ', Masashi Nagasawa', Takeshi Watanabe’, Kenji Ito’, Ryouta Ito', Michinori Honma'
! Department of Electronics and Information Systems, Faculty of Systems Science and Technology, Akita Prefectural University
2 Yurikogyo Co. Ltd.

An n-type liquid crystal (L.C) is introduced to a micro strip line (MSL) millimeter-wave phase shifter to obtain a twin-antenna
phased array system, which can be complementary operated. The transmission loss of the phase shifter is comparable with
that of p-type materials. However, the magnitude of the phase shift is significantly reduced even though the n-type L.C has the
same birefringence as the p-type LC. A transparent LC cell, which has the same electrode structure as the actual phase shifter,
is fabricated using ITO glass substrates for polarized microscopy observations. There are molecular orientation defects in the
middle of the MSL signal electrode owing to the symmetrical molecular orientation state under the electric field distribution.
However, there is no significant degradation in the molecular orientation state to account for the phase shift degradation. Note

that another unrecognized molecular orientation state may be responsible, which we will be investigating in the future.
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