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Novel Zero—Voltage-Transition Synchronous Buck Converter for Portable System

Nak-Yoon Kim1, and Hyun-Chil Choi

Abstract - In this paper, novel zero-voltage-transition(ZVT) synchronous buck converter of pulse-width
-modulation(PWM) method is proposed to utilize auxiliary circuit. In this proposed scheme, designed to operate
low output voltage for portable system and applied synchronous scheme to improve efficiency. Also proposed

circuit 1s designed to do soft-switching operation in

every switch. In this paper, the circuit operation is

explained and analysed, and design guidelines are presented. To verify the availability of the proposed circuit,

experiment and simulation is carried out.
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Fig. 1 The proposed ZVT synchronous buck converter
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Fig. 2 Equivalent circuits for different operating intervals
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Fig. 3 Theoretical waveforms of ZVT synchronous buck
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Table 1 Components used in the circuit

Component Device

Main switch(.S,,) IRF1312

Auxiliary switch(.9,) IRF1010E

Synchronous switch(.S;) IRF1010E

Diode(D,. , D,) MBR60LASCTG

Main inductor(Z,, ) 20uH
Auxiliary inductor(Z, ) 300nH
Resonant capacitor( C,) 5.6nF
Auxiliary capacitor(C,.) 220nF
Output capacitor(C,) 220uF

Vsm,lsm 0

H L h H L
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Time(ms)
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Fig. 4 Simulation result waveforms
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Fig. 6 Efficiency comparison between conventional and
proposed converter
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