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Zero Voltage Switching method of Flyback Converter with Active Power Decoupling Capability
Hiroki Watanabe, Member, Jun-ichi Itoh, senior Member (Nagaoka University of Technology)
Yoichi Ito, senior Member, Akio Iwabuchi, Non-Member (Sanken Electric Co. Ltd)

This paper discusses a Zero Voltage Switching (ZVS) method using synchronous rectifier to ensure compatibility with an active power

decoupling capability. The proposed converter is operated under discontinuous current mode and constant switching frequency condition

in order to achieve power decoupling. Therefore, a conventional ZVS method with continuous current mode (CCM) and pulse frequency

modulation (PFM) cannot apply to the proposed converter. From the experimental result, 0.4% of the second order harmonics on DC

input current is obtained. Finally, the 95.0% conversion efficiency is confirmed by the proposed ZVS.
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Fig.1. Circuit configuration of proposed flyback converter.
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Fig.2. Relationship between input and output power.
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Fig. 3 Primary current waveform in DCM.
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Fig.4. Switching pattern in order to achieve ZVS.
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Fig.5. Control block diagram of flyback converter.

Table.1 Experimental parameters

Symbol  Quantity value
Vin Input voltage 50 V
Pin Input power 300 W
fsw Switching frequency 50 kHz
Drf  Onduty command 0.5
Lm Magnetizing inductance 11 pH
Leax Leakage inductance 250 nH
Coss  Parasitic capacitor of S; 1100 pF
Ceamp  Clamp capacitor 6 uF
Cos  Decoupling capacitor (DC link cap.) 33 puF
Rioad Road 120Q

L)

D4 [ms/dlv]

b Input current Iy 5 [A/div]
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DC Ilnk capacnor voltage vdC 100

Inverter output voltage iy, 500 [V/div]
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Fig.6. Input and Output waveforms.
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Second order harmonics is 0.4%
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Fig.8. Switching waveforms both with and without proposed method
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Fig. 9. Efficiency characteristics of flyback converter.
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