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Three Level DC/DC Converter Using Energy Recovery Snubber
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ABSTRACT

This paper presents a Zero Voltage and Zero Current Switching(ZVZCS) 3-Level DC/DC converter. This
converter overcomes the drawbacks presented by the conventional Zero Voltage Switching(ZVS) 3-Level
converter, such as high circulating energy, severe parastic ringing on the rectifier diodes, and limited ZVS load
range for the inner switches. The converter presented in this paper uses a phase shift control with a flying
capacitor in the primary side to achieve ZVS for the outer switches. Additionally, the converter uses an energy
recovery snubber to reset the primary current during the free-wheeling stage to achieve ZCS for the inner
switches. The proposed converters are analyzed and verified on 6kW, 30kHz experimental prototype.

Key Words : Three Level DC/DC Converter, ZVS for the outer Switches,
ZCS for the inner Switches, Staturable Core, Tap Inductor, An Energy Recovery Snubber
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Fig. 3 Saturable Core Using ZVZCS 3 Level DC/DC
Conver ter and Operation waveform
(1) Input Voltage (2) Input Current
(3) Output Voltage (4) Output Current
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Fig. 4 Tap Inductor using ZVZCS 3 Level DC/DC
Converter and Operation Waveform
(1) Input Voltage (2) Input Current
(3) Output Voltage (4) Output Current
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Fig. 11 Operation Waveforms of Snubber Applied ZVZCS
3-Level DC/DC Converter with Heavy Load and
Light Load
(1) Input Voltage(500v/Div)
{(2) Input Current(20A/Div)
(3)0utput Voltage(200v/Div)
(4)0utput Current(20A/Div)
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