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Design of Waveguide Antenna for Wide-Angle Beam
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Abstract

In this work, we suggest a radar operation using overlap beamforming and present a wide-angle waveguide array antenna for
implementation. First, we design a reduced-waveguide antenna to obtain wide-angle properties, and then we design a ridge-waveguide
antenna to enlarge the beam-steering angle. At the designed center frequency of 9.375 GHz, the size of the ridge-waveguide antenna
radiation aperture is 14 mmx8 mm, and a miniaturization rate of 48.2 % is obtained compared to the WR-90 standard waveguide. Using
this scheme, a 1x8 array antenna was designed and manufactured. Consequently, the average beamwidth of the E-plane of each antenna
was 120°, and the average beamwidth of the H-plane was 89.7°. For the beam-steering verification, several phase shifters corresponding
to the beam-steering angles were fabricated, and it was confirmed that the beam-steering angle was consistent with the designed value
via beam-steering measurements using the 1x8 array antenna. Accordingly, we confirmed that the miniaturized ridge-waveguide array
antenna had characteristics suitable for wide-angle beam steering for a hexagonal array structure.
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(@) 6% WETx W &
(a) Beam operation of hexagonal flat array structure

120 ° overlap beam

Inoperation of 2 sides

Inoperation of 3 sides

(b) 6% WAL B4 Bio] W2 Y &
(b) Beam operation of hexagonal flat array by inoperability
28169 WETE W 8 Y
Fig. 1. Beam operation concept of hexagonal flat array
structure.
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Table 1. Characteristic of waveguide antennas.
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Fig. 8. Structure and return loss of ridge waveguide 1X8
array antenna (simulation).
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Fig. 10. Radiation pattern measurement set-up of ridge
waveguide 1X8 array antenna.
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Fig. 12. Radiation patterns of ridge waveguide 1X8 array
antenna.
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