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A Study on high efficiency Bridgeless PFC Converter applied
SiC SBD
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Abstract This paper proposes a flyback diode of bridgeless PFC converter as SiC SBD (Schottky
Barrier Diode) to achieve high efficiency. In addition, through the explanation of the operation
principle of the bridgeless PFC converter, the conduction section of the freewheel diode is
shown in the bridgeless PFC converter to verify the contribution of system loss due to the loss
of the freewheel diode. The advantages of the SiC SBD device's physical properties and the
reverse recovery characteristics are explained, and the efficiency is measured by measuring the
turn-on and turn-off losses. The loss was calculated. The simulation results were calculated in
consideration of device characteristics and verified through the waveform analysis and
comparison of the actual system. In order to consider the device characteristics, the simulation
was conducted using the thermal module of PSIM. As a result of the prototype test, the
turn-on loss was 0.608W and the turn-off loss was 21.62W, resulting in the total switching loss
of 22.228W. The comparison of the two results proved the validity of the experimental
method. In addition, a high efficiency of 94.58% is achieved.
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Fig. 1. Boost PFC Converter Circuit Diagram
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Fig. 3. Bridgeless PFC Converter Circuit Diagram
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Fig. 5. Operation Waveform of Bridgeless PFC
Converter(positive half-cycle)
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Fig. 7. Simulation waveform for loss analysis of bridgeless
PFC converter(Conduction Loss)
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Fig. 8. Simulation waveform for loss analysis of bridgeless
PFC converter(Switching Loss)
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Table. 1. Main specification of SiC SBD

Parameter Unit Value
Repetitive Peak
Reverse Voltage vl 650
Foward Current (A] 8
Forward Voltage (V] 1.47
Reverse Current [nAl 10

Total Capacitive Charge [nC] 30
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T 2. Bridgeless PFC ZIHE{Q| ZQALS
Table. 2. The Main parameter of Bridgeless Converter

Parameter Unit Value
Rated Power (W] 500
Input Voltage [Vacl 90 ~ 264
Output Voltage Vol 390

Switching Frequency [khHz] 200
Power Factor - 0.99
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Fig. 9. The Prototype of Bridgeless PFC Converter
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Fig. 11. Switching turn-on losses of SiC SBD applied to
the prototype(500ns/div)
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