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A Design of AC-DC Converter using Bi-directional Partial Resonant Soft-Switching

°S.H.Yun, K.H.Koh, K.Y.Suh. S.K.Kwon, H.W.Lee., C.W.Les*
Kyungnam University, Yeungjin Junior College®

Abstract - This paper proposes a bi-directional
current switch with snubber regeneration using
Power MOSFETs and this paper proposes to
use a loss-less snubber with switching device to
perform soft-switching. It results in not only
decreasing switching loss in the device
drastically, but also improving input ac
current waveform distortion. The computer
simulation results show that the input current
waveform and show the requirements necessary
for the elimination of the 3rd harmonic
component. We also show the procedure to
design the parameters of the converter.

Key words : Power MOSFET, bi-directional current
switch, AC-DC converter

1. 2

HT A&y A" Ago] WA s)se] wdg shssE
t}. Power‘MOSFE’I\: AY ey dule]22M AHE =
Fupre] 580 "‘01 Zg=ojx)a ik

o] 5]‘3}"] 2 F qﬁ}"]"«] A7 22 209 =g 2
3 AT free wheehng curent) & 7HsdHA ke HAEE o
3k t}o] @ S(integrated reverse rectifier) & zZH=th AR
9} = 1000VEe] Power-MOSFETTHE ¥hea] o]~
of vla] ZAAAQ) Wolld 92 sk gkt

A} Power-MOSFET®} %XW{}(On-resistance) &4 4
AR o= tlole=o] 2-Agte] Ayl olgle] FFowm zzty
o]z Yo m itk At} Power -MOSFET: ¥d £Ho=
2 ARFIM olgHX 2 Ut 1B 2 Power-MOSFET
—‘C— AC-DC-Q} AC-DC ZIMEl] AR 4= e T8} &
2 tjujo]zojr}.

AEA AC-DC #HEHE g IF 388 b 471
itk AEHA AC-AC 7431 B AC-DC ZHES} DC-AC
AvEe] Afelt wiabr 7]Z9) AHnvjE)g] ‘?’lzéfi ol
o) 40| Z7lske Wl Ego] Wolxe BARE AL
Uk oletdt A& /ST Yal AC-AC WEYA AW
Hell 33 477 Jgsm vk 28y ool B tiule]
2 P 29XAY A % %@r HolglA] gt

@2k Power-MOSFETE 3 tluloj Az o83 opursk
29X Z AR,

AT 2AX = 7129 EARS fds) g8 =93 a
A7t -2l ARAF2H(Zero Current Switching
ZCS), B-2Z Aol A2 AG2HA (Zero Voltage Switchig
P ZVS)E AEEtH 2Ey X A7, Afdo] KsE AXE
294 AC-DCAWEISZo] sk ol2A w7z AJEd )
AE B3l Pt HEFA ATE A3 B S HE
3}_31‘:}_.[2][3]

23

i_

2]

it £ o2

2. 782 9 H2Ex
2.1 829 74

o] A$xl9] 7EAQ Ry a¥1F Ft TﬂH
P-MOSFETE 22 do2 ZFdAsa divle) ez ¥
2A AFHAA Utk olE W}fi ESEL] ?MA]EMI 04
A"tk 2L Sz Tl ¥E X8 2 - 2¥iing
A AH RS gl

TRy tAe

.

(e}

2Rt

8
1. s M AR
Fig. 1 Bi-directional current switch
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Table 1. Parameter using simulation

EALAARNFR 141.4V
dE AL F9E 60Hz
29 FHS 20kHz
A% 250V
A Fe9H 1002 H
AFEAA 0.14F
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Fig.3. Simulation circuit
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Fig. 4. Simulation waveform

4.d £

¥ =M P-MOSFETE 018 PIY 22 2913
ACDCHMEE Atetack AlBaolie Boke] o 2944
7b P ARE Afsin v AURE ATAsa U
& BAsk

ABHOIAE Bolel AT BAYE ATE2YYE HY
T 5 JE WhE T8 4% Ol mebd 8% AL 5
A, AT Zo] WA Grke BAROE AN ¥3pas
ot o @ 4 gtk 2P PR AE~R) A
A9 oW 4UT nET ABEHAL BTk A
$ %A

2 dre adEathid 547129 701998-2-302-014-3)
Aoz S

e

{1) Tatsuya Matsukawa, Masanori Shioyama, "DC Power
Supply Using Power-MOSFET”, IPEC, pp. 1591~1595,
IPEC-Tokyo 2000, 2000

(2) V7 AL v VR IEUE D > — X ORI & S
N, EEPRAE. BEH% D pp. 617627, 11948 5
B, TR 114

(3) Y.M. Jiang and F.C.Lee, "A New Control scheme for
Buck +Boost Power Factor Correction Circuit”, VPEC,
pp. 43~47, 1993

(4) A3z, 22 AvEe] 7ledd 2 FIXAA, PR
A, pp. 2407~2418, 1998

(5) nRE, o|d$ 3%, $HLZAS TR AWEIE o8¢
ASAAE  EjospgAAxE"  godEdAEtets =8H,
pp.278~281, 1999

- 1025 -



