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A high-efficiency microwave rectifier based on substrate integrated
suspended line technology
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Abstract: A high-efficiency microwave rectifier based on the dielectric integrated suspension lines (SISL) is proposed
to reduce the circuit losses in microstrip transmission lines. For the first time, the SISL technology has been applied to
microwave rectifier design, in which both radiation loss and insertion loss are reduced. A microwave rectifier is
integrated into a metal cavity based on SISL structures, which are stacked with multilayer substrates. The equivalent
permittivity of SISL structures is obtained through theoretical analysis. Two fan-shaped DC filters and a single-stub
input impedance matching are designed, which are applied to building a rectifier together with a Schottky diode. A
microwave rectifier at 2.45 GHz was designed, fabricated and measured. The measured results agree with the simulation
results well. The maximum RF-DC conversion efficiency reaches 80.6% at 16.2 dBm input power and with 680 Q DC
load. In addition, the proposed microwave rectifier is designed using a standard printed circuit board process, which is
with low cost and rapid fabrication. They may be applied to wireless energy transmission technology on a large scale.
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