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On-chip CMOS RF Energy Harvesting System Using Parasitic
Capacitance Compensation Technique
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!Chonbuk National University, Republic of Korea
2Electronics and Telecommunications Research Institute (ETRI), Republic of Korea
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Abstract— Recently, RF energy harvesting technology has become an important research is-
sue for one of the eco-friendly energy reusing technologies. If RF energy harvesting system using
CMOS process technology is applied into power transmission terminal and wireless communica-
tion, it will be great help to overcome the problem of battery efficiency. Since the RF energy
floating in the air is the power of —30dBm or less, generally it is not sufficient power to operate
rectifier circuit in the RF energy harvesting system. Therefore, generally the rectifier circuit
uses a Schottky diode having a low threshold voltage to minimize the loss of voltage and effi-
ciency. However, the implementation of RF energy harvesting system using the Schottky diodes
in CMOS process is difficult due to manufacturing cost and process technology. Therefore, the
different design and research direction is necessary. Figs. 1 and 2 show the schematic and layout
of the proposed high efficiency on-chip RF harvesting system using a 0.13 pum CMOS process, re-
spectively. Since return loss (S11) is better than —15dB in overall operating bandwidth as shown
in Fig. 3 due to the matching network, the input signal can enter into the rectifier smoothly.
In this work, the rectifier circuit is a Villard Voltage doubler structure using a MOSFET diode
connection. The PMOS has a floating body structure in order to reduce body effect losses. Since
the parasitic capacitance of MOSFET can cause the degradation in conversion efficiency, it is
necessary to compensate these parasitic components. For this purpose, the inductor was used
which can provide a form of virtual series resonant circuit with parasitic capacitance of both
transistors. Furthermore, it is possible to increase the conversion efficiency by suppressing the
harmonic components generated by the MOSFET and flattening DC signal using a off-chip low
pass filter. The load resistor value was optimized for maximum conversion efficiency. Fig. 4 shows
simulation results of conversion efficiency and output DC voltage. From the simulation, the ef-
ficiency of 25% or more is obtained for an input power of 10 ~ 20 dBm which can significantly
affect in battery efficiency enhancement of near field communication systems.
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Figure 1. Figure 2.
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Figure 3. Figure 4.
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