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Study of Planar Frequency Dispersive Phase Shifter Configuration
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In multi-band mobile communication systems, the interference toward neighbor
areas increases in low frequency band because current base station antennas usually operate in wide
frequency bands then beam-width increases as the frequency decreases. We have proposed to apply

composite right/left-handed (CRLH) transmission line that achieves large transfer phase in low
frequency to the phase-shifter of the base station antennas to further tilt the beam direction in
low frequency bands.
This study has focused on achieving large phase shift with small size. We have clarified that the
amount of the phase shift can be double compared with a conventional configuration by varying both
series capacitive and shunt inductive components. The circuit parameters that the Bloch impedance of
the CRLH transmission line can be stable are also shown with maintaining the phase shift. Moreover,
a concrete structure of the phase shifter is clarified by using finite element method analysis.
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