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ZCS-PWM Boost Converter
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ZCS-PWM Boost Converter Dropped Voltage and Current Stress of
a Free-Wheeling Diode

SR -SERE -F BT
(Myung-O Kim - Young-Seok Kim * Gun-Haeng Lee)

Abstract - This paper presents a boost circuit topology driving in high - frequency. It solves the problem which arised
from hard-switching in high-frequency using a period of resonant circuit and operating under the principle of ZCS
turn-on and ZCZVS turm-off commutation schemes. In the existing circuit, it has the high voltage and current stress in
free- wheeling diode. But in the proposed circuit, it has voltage and current stress which is lower than voltage and
current stress of existing circuit with modifing a location of free-wheeling diode. In this paper, it explained the circuit
operation of each mode and the waveform of each mode. Also the experiment results compare the voltage and current
stress of free-wheeling diode in the existing circuit with the voltage and current stress of that in the propsed circuit.
Moreover, it compares and analyzes the proposed circuit’s efficiency with the existing circuit’s efficiency according to the
change of load current.
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Fig. 1 The conventional ZCS-PWM Boost converter
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Fig. 2 The processed ZCS-PWM Boost converter
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Fig. 3 Operation modes of the proposed circuit
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Fig. 4. Each mode waveform of the proposed circuit
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Fig. 5. Feedback circuit to make output voltage stable
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Fig. 6. Total system of the proposed converter circuit
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Table 1. Switching condition of switching element
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Fig. 9 Voltage and current waveforms of auxiliary switch
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53 89.69% 92.43%
K312 85.96% 91.67%
5313 84.43% 89.13%
5344 82.43% 85.50%
53815 76.93% 80.11%
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