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Research and design of dual-band rectifying metasurface for ambient
radio frequency energy harvesting

WU Handong', REN Yuhui*’, ZHENG Jianan®

1. Xi'an HengDa Microwave Technology Development Co., Ltd., Xi'an 710100, China
2. School of Electronic Information, Northwest University, Xi'an 710127, China
3. Northwest Institute of Electronic Equipment (NWIEE), Xi'an 710065, China

Abstract In next—generation electronic information systems, ambient wireless energy harvesting (WEH) has emerged as a prominent
research frontier. This work first presents a dual-band metasurface—based energy harvester leveraging an open split—ring resonator (SRR)
architecture, achieving absorption efficiencies exceeding 90% at both 2.45 and 5.80GHz. Second, we propose a dual—band rectification
system tailored for low—power—density environments, implemented via a single—stage voltage—doubler topology that jointly optimizes
harmonic suppression and impedance matching. Under a load resistance of 800 Q and an input power of 0 dBm, the RF—DC conversion
efficiency reaches 53.5% at 2.45 GHz and 38.2% at 5.8 GHz. Third, a dual-band energy combining network is introduced to integrate the
harvester and rectifier into a rectifying metasurface. Experimental validation confirms overall conversion efficiencies of 48.2% at 2.45 GHz
and 37.7% at 5.8 GHz. Notably, the proposed rectifying metasurface maintains robust rectification performance over incident angles of
+40° at 2.45 GHz and +30° at 5.8 GHz. Collectively, this design simultaneously addresses three critical challenges—low incident power
sensitivity, dual—-band operation, and wide—angle incident—demonstrating strong integration capability.

Keywords wireless energy harvesting; rectifying metasurface; energy synthesis; harmonic suppression circuit
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