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Conduction Loss Reduction for AC-DC Fly-back Converter by Triangular Current Mode

Yasuo Uchida, Student Member, Hiroki Watanabe, Member, Jun-ichi Itoh, Senior member,
(Nagaoka University of Technology)

Active-clamp fly-back converters reduce switching losses by achieving ZVS. However, conduction losses increase
due to conduction of resonant current. In this paper, Triangular current mode (TCM) control is applied to a fly-back
converter to achieve both ZVS and conduction loss reduction. Experimental results show that the fly-back converter
achieved ZVS by TCM control. The conduction loss of active-clamp circuit was reduced by 40%.
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Fig. 1. Circuit configuration of active clamp fly-back AC-DC

converter.
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Fig. 2. Key waveforms of active clamp fly-back converter.
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Fig. 3. Circuit configuration of TCM fly-back AC-DC
converter.
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Fig. 4. Key waveforms of TCM fly-back converter.
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Fig. 5. Control block diagram of TCM.
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Table. 1 Circuit parameters.

Symbol Quantity Value
Vin Input voltage 100V
Vout Output voltage 24V
Lm Magnetizing inductance 331 uH
L Leakage inductance 24.7 pH
N Turns ratio 5
Cc Clamp capacitor 2.0 uF
L¢ Filter inductance 2.13 mH
Cr Filter capacitor 500 nF

Rshunt Shunt resistor 0.05Q
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Fig.6. Input and output waveforms with TCM.
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Fig.8. Switching waveforms.



