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Practical Implementation of an RF Energy Harvesting Module with Optimized
Storage Capacitors for Low-Power Wireless Sensors

Mahdi Mozaffaripour, Hamid Hafez Aghili, Mohammadreza Tarihi
Journal of Circuits, Systems, and Computers (JCSC), 2025

Abstract: The proliferation of IoT devices and wireless sensors demands battery-free, long-term power
solutions. This letter presents a practical RF energy harvesting (RFEH) module using the commercial
Powercast P2110B (915 MHz), focusing on optimized storage capacitor selection for system-level
efficiency. Experimental results with a 3 W dedicated transmitter show reliable energy delivery up to 2.2
m. A 47 mF Murata supercapacitor achieved an efficiency ratio of 0.065, outperforming a commercial 50
mF module (0.055). Lower-quality local supercapacitors exhibited high ripple and unstable output,
highlighting the critical role of component quality. These results provide a compact, cost-effective
solution for battery-free sensors in industrial environments.

Keywords: RF energy harvesting; Powercast P2110B; Supercapacitor; Wireless sensor networks; Low-
power circuits.
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IEC 60870-5-101
IEC 60870-5-104
IEEE 1815 - DNP3
IEC 61850

Modbus

IEC 60870-6-TASE.2
CANBus, CANOpen
Profibus
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1200 bps +
(down to 300 bps in
actual installations)

Microwave
Spread-spectrum

HMI/SCADA

Remote

Terminal
Master Twisted-pair Unit
Fiber-optics (RTU) 1
Dial-up
C ol Leased line Ly
Points

', Programmable Logic Controller (PLC) s
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