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The Study on the One-stage PFC-flyback Converter using the Soft
Switching Technique

Sang-Hyeok Leel, Jung-Goo Hwangl, and Sung-Jun Park T

Abstract - The flyback converter has been applied widely in isolated DC/DC power converters because this
converters employ a single MOSFET switch. The leakage inductance should be minimized for high efficiency of
flyback converter. but in reality, it is very difficult. Namely, The Snubber circuit is essential to recover the

leakage inductance stored energy when the switch is turn off. Flyback Converter typically operates in DCM

mode and when switch is turn off in hard switching, this hard switching action results in a high power losses

and switching stresses. In order to overcome these problems, a novel soft switching flyback converter using

resonant snubber circuit is proposed in this paper. The resonant snubber circuit is composed of the transformer

leakage inductance and a capacitor. To verify and confirm the proposed resonant snubber -circuit, PSIM

simulation and hardware prototype are implemented. Simulation and Experimental results indicate that the

proposed resonant snubber circuit is effective.
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Fig. 2 Proposed soft switching flyback converter
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Fig. 3 The key waveform of flyback converter with
resonant elements
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Fig. 5 Operation Mode 2 of proposed flyback converter
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Fig. 7 Operation Mode 4 of proposed flyback converter
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Fig. 8 Operation Mode 5 of proposed flyback converter
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Fig. 11 Starting characteristic of converter according to load
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Table 1 Simulation parameter
inverter system

of grid connected

Component Value Type
Power Switch (Q) IRF830 | Vps=500[V], Ip=5[A]
Power Diode _ _
(DO, DI, D2) DSEII2 | Vg=600[V], I=14[A]
Load Resistor (Ro) 100[Q)] 200[W]
Capacitor (Cl) 5[nF] 1000[V]
300
Inductor (L1) ][HH chip inductor
Input Voltage 100[V] AC
Switching Frequency | 20[kHz] Duty 20%
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