
An 884MHz RF-DC Rectifier With −41.8dBm Input Power Sensitivity
Yoomi Park and Sangjin Byun

Department of Electronics and Electrical Engineering, Dongguk University

INTRODUCTION

Ambient RF Energy Harvester

MEASUREMENT

Challenge: Harvesting energy from extremely low ambient RF power
Enhancing input power sensitivity of RF energy harvester

IMPLEMENTATION

CONCLUSION

Prototype RF-DC Rectifier

Input Impedance Model

Ground Shielded Capacitor 

Die Photo

Samsung 28nm 1P11M CMOS
Active area: 217um x 379um

28 pin QFN 5mm x 5mm
4 layer FR4 PCB

−10dB bandwidth = 37.0MHz

Performance Summary

𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 increases as 𝑅𝑅𝑆𝑆𝑆𝑆𝑆𝑆 decreases
𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ≈ 𝑅𝑅𝑀𝑀𝑀𝑀𝑆𝑆||𝑅𝑅𝑆𝑆𝑆𝑆𝑆𝑆 1 + 𝑄𝑄2

where 𝑄𝑄 = 1
𝜔𝜔 𝐶𝐶𝑇𝑇𝑇𝑇𝑇𝑇+𝐶𝐶𝐵𝐵𝑇𝑇𝑇𝑇 𝑅𝑅𝑆𝑆𝑆𝑆𝐵𝐵

𝑅𝑅𝑆𝑆𝑆𝑆𝑆𝑆 can be decreased 84%
by using ground shield plane Selected parameter: W/L=11, N=570

Impedance Matching Network

Passive amplification gain = 5.6V/V @ −40dBm

Input Power Sensitivity

Recharging time = 11.1s @ 1nFInput power sensitivity = −41.8dBm @ 1V

Integration of 570 rectifier cells by using ground shielded coupling capacitors
Highest input power sensitivity of −41.8dBm at 884MHz
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