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Abstract

In this paper, the power management module of wireless sensor node is designed and fabricated utilizing RF
energy from reader antenna of commercial RFID system, which is mainly categorized in the energy harvesting.
For this, the rectenna and the high efficient boost converter is designed to get the DC power from RF power
for the charging the battery. When the RF power from RFID reader antenna is 1.2[W], the DC power of
3.1mW] at the distance of 1[m] and 1{mW] at 55[m] are obtained. Considering the connection to the battery,
the boost converter for enhancing the conversion efficiency is designed. The conversion efficiency at the
distance of 4lm] is 79.3[%] and the harvested power is 1.36ImW] which is actually used for the charging the
battery. This value is avaliable in the wireless sensor networking.
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Fig. 2. RF-DC conversion efficiency of rectifier
circuit with the variation of load
resistance and input power
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Table 1. The specification of antenna of reader
and sensor board side

Frequency 902 ~928[MHz]}
Polarization Circular
Impedance 50[€]
Gain 8{dBic], Max
VSWR, maximum 151
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Table 2. The specification of RFID reader

Frequency 910~914[MHz]

RF Power 1.2{W]
Input Voltage 15[Vdc]
Input Current 3[A], Max
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Fig. 4. The transmitted power and the load
voltage with the variation of the distance
between reader and sensor board antenna
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Table 3. Power conversion efficiency of booster
converter from rectenna

A NRem Tconverter Prarvest
[m] (%] [%] [mW]
1 921 82.3 38.2
2 934 81.6 24.4
3 90.3 786 4.32
4 92.3 79.3 1.36
5 87.8 543 0.78
6 81.2 421 0.23
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