Dual

HAMAEES =28 2002. 7.3 ~ 7.6

A Z 533+ A= ZCS PWM Boost Converter

AeS, 1715, A4
Fo 3T UStE WA A o) Bt

A New ZCS PWM Boost Converter with operating Dual Converter
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Dept. of Electronics & control eng., Kum-oh National Univ. of Technology

ABSTRACT

A Novel Zero Current Switcing(ZCS) Pulse Width
Modulation(PWM) boost converter for reducing two
rectifiers reverse recovery related losses is proposed.
The switches of the proposed converter are operating
to work alternatively turmn-on and turn-off with soft
switching(ZVS, ZCS) condition. The reverse recovery
related switching losses and EMI problems of the
proposed converter eliminates the reverse recovery
current of the freewheeling diode(D, D1) by adding
the resonant inductor Lr, in series with the switch S2.
The voltage and current stresses of the components
are similar to those in its conventional hard switching
counterpats. As mentioned above, the characteristics
are verified through experimental results.
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Fig. 1 Proposed Converter
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Fig. 2 stage of operation
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Table 1 Switching conditions of switching devices

294 A Turn on &7 Turn off 22
S1, S2 ZCS Pseudo ZVS
D D1 ZVS ZCS
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Fig. 3 Typical waveform of proposed converter

929 £ AANELE dF 60MFlolm2 F7t2
A8 ARNEHE Dol 2917 22 2D & AUk
A %h MODE 3, 894 &% «¢& dF{Fe ZTSHR
(zero) .2 7HA 3t}
. )\ (switch onresistance) +V (switch internal diode)
Lr
A8 FAA e gg AAGH 2H4A &AL HA

o St of [

(=

[

=

|

[t
—_
[
N
~

R A Y
>

Acke 3129 $-848 ZRe7] Hatel =
£ 100KHzE HESE 5948 ANEE AYs
Aaroir. AvEe ddszE 219 23 Awy

T RES F 29 Zrh



B 2 AHE ZiB{Eo| AI2E £F
Table 2 Components for prototype converter

Component Value/Model
A AL Vs 0V
Qlelg] L 200 H
33Y J9E Lr 10pxH
294 S1, S2 (MOSFET) IRFP350
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Fig. 4 Operation waveforms of proposed converter
1: Vo (20V/div, Sus) 2: Vee(20V/div, 5us)
3: Vi (S0V/div, Sus) 40 I (20/div, 5us)
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Fig. 5 Current and voltage of main switch S1
1: Vg (20V/3iv, 2u8) 20 Vgu(20V/div, 2us)
3t Vg (B0V/Adiv, 2us) 4: Ing(2A/div, 2us)
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Fig, 6 Voltage and current of auxiliary switch
11 Vg (20V/div, 2p8) 2t Veer(20V/div, 2us)
3 Vpge(50V/div, 2pus) 40 Ipg(2A/div, 2us)
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