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A harmonic uplink transponder based on the re-configurable antenna in
wireless sensor networks
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Abstract: In the inspection of civil aircraft radio stations, the energy supply of wireless sensor networks needs to be
solved urgently. In this paper, a novel uplink transponder structure based on re-configurable wideband slot antenna is
proposed, which realizes low-power harmonic uplink communication, reducing the power consumption of information
transmission. The proposed transponder fully utilizes the second harmonic generated by the rectifier as the uplink
carrier. It modulates this carrier in amplitude through a re-configurable broadband slot antenna that is dynamically
biased by the uplink baseband signals. The operating frequency of the uplink transponder is 2.45 GHz, and at an RF
input power of —20 dBm, only a modulation current of 10 pA is used for communication, which reduces the information
transmission power consumption of the WSNs node. Moreover, the modulation of the baseband signal hardly affects the
conversion efficiency of the rectifier, demonstrating the successful application of the transponder. The structure has the
advantages of low cost, low power consumption, easy integrating, and so on, having good engineering application
prospects in WSNs.

Keywords: re-configurable antenna; second harmonic; transponder; amplitude modulation; rectifier; civil aviation
aircraft; radio station inspection; WSNss
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