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Bidirectional Soft Switching Three-Phase Interleaved
DC-DC Converter for a Wide Input Voltage Range

Woo-Jin Choi1, Kyo-Beum LeeT, and Gyu-Bum Joung2

Abstract

This study deals with a bidirectional interleaved soft switching DC - DC converter for a wide range of input
voltages. The proposed converter operates in complementary switching with the purpose of inductor size
reduction and zero-voltage switching (ZVS) operation. The current ripple related to complementary switching is
minimized by three—phase interleaved operation. The main characteristics of the proposed topology are its
soft-switching method of operation and its simple structure. The soft-switching operation and the system

efficiency of the proposed converter are verified by experimental results.

Key words: Bidirectional dc—dc converter, Complementary switching, ZVS(Zero Voltage Switching), Three

phase interleaved converter, Soft switching, High efficiency
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Boost mode Input voltage : 220V

Buck mode Input voltage : 460V_ , 575V __

| 7bsd P g R= DC-DC

Output voltage : 500V
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Fig. 1. Bidirectional three-phase interleaved DC-DC converter.
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Fig. 2. Current controller for three-phase interleaved DC-DC
converter.
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TABLE I
INDUCTOR DESIGN PARAMETERS
Parameter Values
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. -

<f: 10 kHz> <fow: 20 kHz>

Fig. 3. Existing range of soft switching inductor at each
switching frequency.
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Fig. 4. Dead time setting conditions.

TABLE II
SWITCHING FREQUENCY RANGE OF SOFT
SWITCHING FOR EACH INPUT VOLTAGE.
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Fig. 7. Soft switching operation waveforms.
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Fig. 5. Experimental setup.

Oscilloscope DAc

PIVM Power Board

Signal
RS232 i
Main iceT
JTAG Board
Se_nsur Voltage sensor
Signal + 15V

Relay
2 ON/OFF

Fig. 6. Interface schematic of control board.
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Fig. 8 Boost mode operation waveforms in the 220Vms
input voltage condition.
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Fig. 9. Buck mode operation waveform in the 460Vms input
voltage condition.
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Fig. 10. Buck mode operation waveforms in the 575Vims
input voltage condition.
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Fig. 11. Measured efficiency comparison according to the

ouput condition in each input voltage.
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