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A Phase—Shifted Full-Bridge Converter With a New Rectifier Circuit
for Reducing Circuiting Current

Byoung-Gi Choi', Woo-seok Lee!, and II-Oun Leel

Abstract

This research proposes a new rectifier circuit to reduce the circulating current of a phase-shifted full bridge
converter. The proposed circuit is a structure in which the output inductor of the secondary rectifier circuit is
changed to a coupled inductor in the phase-shifted full bridge with the existing center-tapped rectifier. The
parts are rearranged after adding a diode. After applying the proposed circuit, the circulating current to the
primary current of the transformer and the voltage stress of the rectifier diode on the secondary side of the
transformer are reduced. Accordingly, the snubber loss of the rectifier is improved. By reducing the circulating
current and snubber loss, the circuit achieves higher efficiency than conventional circuits. In this research, we
present the structure of the proposed circuit, its strengths, and the analysis results from experiments.
Furthermore, its effectiveness is verified through the experimental results of a prototype converter with an
input of 300-400 V and an output of 50 V/I kW.
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Fig. 2. Proposed converter.
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Fig. 3. Key operating waveforms of proposed converter in
steady state.
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Fig. 4. Equivalent circuit of the proposed converter Mode 3.
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Fig. 5. Voltage gain of conventional and proposed converters.

TABLE I
PROTOTYPE OF CONVENTIONAL
AND PROPOSED CONVERTER

Conventional Proposed
Transformer 40 T:10 T:10 T 40 T9TIT
(300 [uH]) (300 [uHD
100 [uH]
Inductor 100 [uH] (10T:10T)
Capacitor 47 uFx6
Switches NTPOS2N65S3F
Diodes DPG60C300HB
c R UF4004
RCD C Capacitor 10 nF/1 kV
snubber
D Register 10 kQ/20 W
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Fig. 6. Key waveforms of the proposed converter at Vin
=400 V.
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Fig. 7. Key waveforms of the conventional converter at Vin
=400 V.
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Fig. 8 Loss break down between the proposed converter
and the conventional converter.
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Fig. 9. Effiency graph of the conventional and proposed
converter at 400 V input voltage.
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