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Design of a Novel Wideband Digital Multi-beam
Phased Array Antenna
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(1. Southwest China Institute of Electronic Technology, Chengdu 610036, China;
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Abstract: With the increasing numbers of beamforming, the weight, size, power consumption of traditional digi-
tal multi-beam phased array antennas may increase significantly, and the system’s basic reliability will decrease
significantly. Based on software radio theory, a new method is presented. Superheterodyne is used to realize
wideband signal frequency changing, and A/D or D/A converter of signals is realized in instantaneous band-
width simultaneously . According to the azimuth angle, pitch angle and frequence supported by series port, the
multi-beam is formed in the baseband. An S-band digital multi-beam phased array antenna with 100 MHz in-
stantaneous bandwidth is designed. The experimental results show that the T/R antennas can form three inde-
pendent beams simultaneously. In the azimuthal ommidirectional scanning range of pitch angle 0° ~ 70°, the
EIRP is not less than 40 dBm, and G/ T is not less than —20 dB/K. The design can retrench a lot of hardware
devices, and reduce the complexity of the system.
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Fig.1 The principle block diagram of traditional

digital multi-beam phased array antenna
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Fig.2 The principle block diagram of the novel digital
multi-beam phased array antenna
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Fig.3 Coordinate definition of antenna
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