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Zero Voltage and Zero Current Switching Buck Converter Using a Single Swi

Kim Ki Jun, Kim Tai Woong, Lee Sung Paik
Kwang Woon University Dept. of Electronic engineering

Abstract - This paper propose zero voltage
and zero current switching buck converter using
a single switch. This converter is electrically
equivalent to two basic buck converter in a
cascade. Proposed converter is switching at
high frequency and operate in high efficiency at
wide load range due to resonant switching.

1. B

2o 294 LA e FHF7F S o A
fAA7L 283}, A%s Jug 2 A9F Fose=
FANEE a7 g (1], 2 ESY =
293 7Y Fugo vjast) 293 &40 F+e
o EY a0 gy AEE dopdd 2943 £48
AAs7l f8A, AYE) £ZTE 293 NPYE HAE
A sl £AZE 294 7Y F oshie dAdAY
#9134 (Zero-Voltage Switching)® 943 F 293 (Zer
Current Switching)71®°] At}H(1). o] 71y 29x
Z2¢ AHY Aol S Ad | 29430 & £
2xg Hol HEE 3o ¥ 243 FuFAdMz 2
A3 €4 AANE & U

Aty oz JAL-ARF 293 AvEe F A 2
AXE AR shue WG 2943E, dE jue
F 2938 =g FAHAG(2). o)z AxH
QAL-AHF 29F 71PE ALdnz 293 &4
29 & o 294 2 g& 2EHA EA
ES g7b Rt wel ez R Wiy
Ay 293 Foerl AHRE FI}E AP

EANE Ul ~ANE Agsd FAL-AF
2948 s JAY-AF PWM ¥ AWHE AL
R}, old 2T 2944 AWl A8 ge FALAA
£ ¥e pRudE 2ech

2.2 £

Bl
o 2§ AW FAG-AF 29

¥ AuHE Ui, Siidez = e
ARHQ ¥ AWEE JA2 &Y 728 AL 3

2J

2 0 ok rfr of
40
o
e

unN
i a
ma
o
2Oy

Ln

Le
—W
] Cn ST‘D: Ds mCn
|—te—]

<

)
At
E

a3d 1AL A Y2

Fig. 1. Circuit of proposed converter
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Fig. 3. Theoretical waveform of proposed converter
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Fig 5. Simulation waveform
(a) Waveform of voltage, current across switch
(b) Resonant capacitor C, ,Cp ,
inductor L, current waveform
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Switch : MOSFET IRF 450
Diodes : MUR 1560
Switching frequency : 200kHz

V=10V I,=4A
L,=2.2uH

L,=200uH L,=200uH
C,=6.8nF Cp,=6.8nF
Cp=220pF Cp=220pF
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Fig 6. Experimental waveform of proposed converter

(a) Current waveform of switch

(b) Voltage waveform across switch

(a) Current waveform of resonant inductor L,

(b) Voltage waveform of resonant capacitor
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