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A Study on S-Band Phased Array Antenna System
for Receiving LEO Satellite Telemetry Signals
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Abstract

This paper presents a S-band phased array antenna system for receiving LEO satellite telemetry signals. The
proposed antenna, which is performed to be beam-tiled along the elevation direction, consists of 16 sub-array
assemblies, 16 active circuit modules, a perpendicular feed network and a control/power unit. In order to
precisely track an LEO satellite, the developed antenna is placed with its elevation axis along the projected
trajectory of the satellite on the earth. The center of antenna aperture is facing to the maximum elevation angle
in the LEO trajectory. The beam-tilted angles for tracking LEO satellite are obtained by calculating accurately
satellite points. Satellite tracking measurements are carried out in the range of #+30° with the respect to the
maximum elevation angle. The S//N ratio of 16.5 dB and the £b/No of 13.3 dB at the maximum elevation angle are
obtained from the measurements. The measured result agrees well with the pre-analyzed system margin.
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Fig. 1. Operating principle of the proposed antenna.
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Fig. 2. Configurations of the phased array antenna.
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Table 1. Calculation of the antenna system margin.
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