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Phased Array System Based on Reconfigurable Waveguide Scattering
Using Distributed RF Switches

Yasuaki Monnai and Hiroyuki Shinoda (The University of Tokyo)

Abstract— We propose a novel microwave phased array system based on surface wave scattering by a
reconfigurable microstrip array. The focus of the scattered field can be tailored by switching the spatial
distribution of the microstrip arrays so that numbers of scattered waves cause constructive interference at
the focal point. The reconfigurable microstrip array is fabricated with numbers of cascade connection of RF
switches and here we fabricate it with Field Effect Transistors (FETs) and demonstrate 2.4 GHz microwave
focus-steering. Compared to the conventional phased arrays, the proposed one can be made extremely thin
and light at low cost without individual phase shifters and antennas. As a result, the use of phased arrays
especially in indoor situations could be possible for smart wireless communication and sensing.

Key Words: Microwaves, phased arrays, RF switches
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Fig.1 Focusing principle. A focus is formed when

numbers of scattered waves cause a constructive
interference.
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Fig.2 Structure of the fabricated system. The
pattern-tunable scatterers are composed of mi-
crostrip line-based cascade connection of FET
source-drain channels, which can be switched by
gate-source voltages.
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Fig.3 Simulated field profile at 1mm below the FET ar-
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The inset describes the amplitude of H, as a function
of the serial number of the shorted spacings.
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