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Design of Wide Transmit-Beam using Phase Tapering of Outer
Aperture Element of Active Array Radar
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Abstract

Multi-function radars perform the mission of searching and tracking multiple targets simultaneously, so the use of
a wide beam transmission is essential to optimize the search transmission time within limited time resources. In this
paper, a wide beam transmission is implemented by applying a linear phase change distribution from the center to
the outer elements in an active array radar with 2304 elements. The phase value of the array elements was derived
from an optimal value through a phase calculation formula for each element position with three variables applied. In
order to verify the design results, an active array radar was manufactured, and the wide beam transmission
characteristics were verified through a near-field test by applying the proposed phase distribution. The test results
showed that there was no distortion of the beam pattern due to ripple in the main beam area, and the beam width
was confirmed to be about twice that of the pencil beam in the wide beam.
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