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Highly Efficient MOSFET Inverter for Single-Phase Grid-Connected
Photovoltaic Power Generation Systems

Hyung-Min RyuT

Abstract - A highly efficient MOSFET inverter for single-phase grid-connected photovoltaic power generation
systems is presented in this paper. It is a full-MOSFET version of the conventional transformerless full-bridge
inverter with dual L-C filters using unipolar PWM. The key idea lies on smart pre switching(SPS), which can
make the large switching loss due to a poor reverse recovery of the MOSFET's body diode reduced

dramatically. The validity of the proposed inverter is verified by experiment.
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Fig. 1 H4 inverter with dual filter capacitors
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Fig. 2 Simulation result without filter capacitors
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Table 1 Simulation parameters of 3kW photovoltaic
inverter
Parameter Value Unit
DC-link voltage 380 \%
Grid voltage 220 Vrms
Grid frequency 60 Hz
Inductance 2 mH
Filter capacitance(Cf) 1 uF
Parasitic capacitance(Cp) 50 nF
Switching frequency 16 kHz
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Fig. 3 Simulation result with filter capacitors
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Fig. 4 CM equivalent circuit
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Fig. 5 Bode plot of leakage current to CM voltage
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Fig. 6 Proposed highly efficient inverter
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Table 2 Part numbers of switching devices
Solution Switching device Part number
Conventional IGBT(with FRD) IKW30N60T

MOSFET TIPW60R045CP
Proposed SPS MOSFET FDD4243
SPS FRD IDDO3E60O
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Fig. 10 Circuit diagram for SPS signal generation
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