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Study on the integrated uplink of rectifier circuit in a low-power wireless
energy-carrying communication
SUN Xueman, WU Pengde, LIU Changjun

School of Electronics and Information Engineering, Sichuan University, Chengdu 610064, China

Abstract: In order to reduce power consumption of information transmission in simultaneous wireless information and
power transfer (SWIPT), an integration of uplink wireless link in RF rectifier circuit is proposed to realize simultaneous
RF rectification and uplink communication. The structure mainly consists of a reconfigurable band stop filter (BSF)
based on a defected ground structure (DGS) and a rectifier circuit. The second harmonic generated by the rectifier serves
as an uplink carrier modulated in amplitude, which is realized by the re-configurable BSF controlled by uplink baseband
signals. The feasibility of the proposed low-power uplink communication method has been verified. At —20 dBm RF
input power, an uplink data rate of 100 kbps has been demonstrated with an average DC power consumption of 2.35
uW. Meanwhile, the conversion efficiency of rectifier circuit is hardly affected by the modulation of the baseband
signal, which is validated through experiments. The structure is expected to be applied to the wireless sensor networks
(WSNs), and has a great engineering application prospect in low-power SWIPT.

Keywords: rectifier circuit; reconfigurable DGS; amplitude modulation; BSF; WSNs; SWIPT; wireless uplink

communication; low power
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