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Correction of Beam Direction Error caused by Frequency Scan Effect
in Active Phased Array Antenna for Satellite Communications
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Abstract

In this paper, the correction method of antenna beam direction errors is introduced which caused by frequency
scan effect in active phased array antenna for satellite communications, The antenna makes the beam directional
error from frequency scan effect when it has dual beam array structure with asymmetrical series connection, their
frequencies are different and far from each other, their 3dB beamwidth is narrow, and scan range is wide. By
proposed equations, estimated beam direction error angles can be calculated and active phase shifter control values
also can be calculated to compensate them. In this paper, the active phased array antenna system was fabricated
to measure beam direction errors both before and after correction, which has dual beam from 32 x4 main level
array and 4 x2 second level array, frequency deviation 500 MHz max.(6.7 %) at 7.25 GHz~7.75 GHz ranges,
0° ~ 435" scan ranges, and 35.6 dBi gain with 22° 3 dB beam width. Its beam direction error by frequency san effect
which was 2.5° max., was reduced to 0.2° max. after correction. This was 7 dB improvement of signal loss. The active
phased array antenna can accurately track the target satellite for communications by this proposed correction method.
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Fig. 1. The tracking beam and its beam direction
error by frequency scan effect.
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Fig. 2. The dual beam antenna array structure
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