DEBEris

T 19-44-04-19

The Journal of Korean Institute of Communications and Information Sciences ’19-04 Vol.44 No.04

https://doi.org/10.7840/kics.2019.44.4.755

loT A4 %= 274 RF v
sl 3z 7

H AL, A

. eAFE

Implementation of RF Energy
Harvesting Circuit for Wireless
Charging of IoT Sensor Nodes

Kyeongjun Choi®, Seyeong Choi , Janghoon Oh"

B Rl FA Al vEglze] E2 4
A% 9la] LAl RF oA spilsel 8)2s A7)
& Fabe AL AR 54_ SRR

o,
1o,
(o}
s
jul

4RI 29 A s l%ﬂ A % 7158
4 FHme AUY W A A
Ageleda AL WAL T ] ANAEE ol

so] oIS Aak

Key Words : Wireless Sensor Network, Energy
Harvesting Circuit, Rectifier Circuit,
Charging Circuit, Voltage Multiplier

ABSTRACT

In this paper, we design and implement a
low-power RF energy harvesting circuit that is
essential for the extended operational lifetime of

wireless sensor networks and verify its operation.

The proposed energy harvesting circuit consists of a
rectifier circuit which converts high frequency AC
input power to DC charging power and a low-power
DC-DC boost charging chipset which employs a
nano-power boost charger and a buck converter
integrated circuit. The rectifier circuit is based on a
90 MHz RF input power and provides voltage
amplification to ensure the output voltage of rectifier
circuit for the charging circuit operation. The
charging circuit employs a chipset suitable for a low
power environment and stores energy by using a
supercapacitor ~ considering a low  temperature

environment.
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Fig. 1. Rectifier Circuit Topology
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Fig. 2. RF Energy Harvesting Circuit Diagram
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Fig. 3. Configuration of Circuit Boards for Test
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Fig. 4. (a) Measurement of Input & Output Voltage of

Rectifier Circuit, (b) Measurement of Input & Output
Voltage of Charging Circuit
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