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Abstract The IEC standard stipulates the requirements for power factor and distortion factor in LED
drivers when substituting low energy-efficiency incandescent or fluorescent lamps with high
energy-efficiency LED lamps. To meet such regulations, this study used a Coupled LC Resonance Flyback
converter, which adopted a coupled inductor at the primary side to reduce the ripple at the output of
the main circuit and LC resonance at the secondary side to reduce the capacity of the output capacitor.
On the other hand, when DCM (discontinuous conduction mode) was operated for PFC (power factor
correction), the stresses on devices are increased due to the greater magnitude of the peak current on
switch than the one in BCM (boundary condition mode). To overcome such issues, this paper proposes
a duty cycle split method to reduce the maximum peak current at the primary and secondary sides of
the converter. Moreover, to validate the proposed method, this paper compares the magnitude of peak
currents on switch between applying the proposed duty cycle split method and the existing control
method (non-split method) according to the delay time and number of splits through simulations using
PSIM. The simulation result confirmed that the duty cycle split method could reduce 16% of the peak
current at the primary side, 22% of the peak current at the secondary side, and 4% of the output ripple.
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Fig. 1. One-stage AC-DC Coverter[4]
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Fig. 2. Continuous Conduction Model[3]
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DisContinuous Conduction Mode[3]
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Fig. 4. Boundary Conduction Model[3]
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Fig. 6. Main Circuit Coupled LC Resonant Flyback
Converter
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Table 1. System parameters

Parameter Value
Ouput power 33[W]
Oupout Current 1[A]
Oupout Voltage 33[V]
Switching Frequentcy 40[kHz]
Duty Ratio 0.15
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Fig. 7. Switching Duty Cycle
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Fig. 8. Switching Duty Cycle Split
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Fig. 9. Switching current and diode current waveform
of duty cycle non-split (Delay time: 0)

Fig. 10. Output voltage waveform of duty cycle
non-split (Delay tiem: 0)
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Fig. 11. Switching current and diode current
waveform of duty cycle non-split (Delay
tiem: 5.55u)
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Fig. 12. Output voltage waveform of duty cycle
non-split (Delay tiem: 5.55u)
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Fig. 13. Switching current and diode current
waveform of duty cycle non-split (Delay

tiem: 19.44u)
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Fig. 14. Output voltage waveform of duty cycle
non-split (Delay tiem: 19.44u)
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Fig. 16. Output voltage waveform of duty cycle two
split (Delay time: 0, 9.79u)
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Table 2. Simulation results and circuit comparison

table
r Duty split and delay time S‘:ﬁ;ﬁg ciirigit \?oulztgt ripple
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Fig. 17. Switching current and diode current Duty 3 split 1.26A, | 2.46A,
waveform of duty cycle three split (Delay (delay time : 0, 8.33u, | 2.34A, | 478A, | 23.07V | 0.11V
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Fig. 19. Proposed PFC Control Block Diagram
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4

Fig. 21. Output voltage waveform of switching duty
cycle splitless control
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Fig. 22. Switching current and diode current
waveform of the proposed switching duty
cycle split control

Fig. 23. Output voltage waveform of the proposed
switching duty cycle split control
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Table 3. Simulation results and circuit comparison
table

diode

current

switching
current

output

control method
voltage

ripple

non-split control

method 7-67A

8.92A 31.78V | 2.15V

6.42A,
5.14A

6.92A,
5.38A

The proposed split

control method 2.06V

31.93V
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