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An Improved ZVS Partial Series Resonant DC/DC Converter
with No Effective Duty Losses

Kim Eui-Sung, Lee Dong-Yun, Hyun Dong-Seok
Dept. of Electrical Engineering, Hanvang Univ.

ABSTRACT
This paper presents an improved ZVS partial series
resonant  DC/DC converter (PSRC)  with  low

conduction losses, suitable for high power and high
frequency applications. The proposed PSRC have
advantages of zero-voltage-switching (ZVS) of main
switches for entire load ranges and low eonduclion
of main switches by
stresses. Also the reduction of the effective duty cvele
is not occurred during the rescnant peniod of the main
circuit because the auxiliary circuit of the proposed
converter is placed out of the main power path. An
improved ZVS PSRC has a so much characterislics
with respect lo the overall system efficiency and to
the reduction of The operation
principles of the proposed converter zre explained in
detail and the warious simulaled and experimental
results show the validity of the proposed converter.

losses decreasing current,

current  stress.

.M E

Fad Fre Nzde 4
: E}Rlﬂ, 2917 Faleel 2]
%ﬂ?“ 7hAm gk e
AlAdel F8-5 hAlA 2
)%

>
_{_Q‘
by o T

[k

s
rlr

o r

2
=
=

Y
o

(-
oo W& oy
i =
o, O gR oo p
i [O

o o
-1N

2978 9 —%ﬂ s
1o 5 A 7

Nf==m~

52

dH
@ o B 4

A
2 was

.
o
i
=

o

Lﬁl}ﬁm%o}j;:i:j

B e
it

T ow R o

“ il L

el =
of
o,

ol
™ o

)
1o my sy oo qm o
i)

> T, Jo g

N ot

F7Eo 2 M
%’{tﬁ Zie o}

AvjE o] 29 HH

[
Ao
2
re i oo

oA,
)
o
™ Fﬁ.

r
3]
A}

ZzHu

4
3

9 Pulse-Frequency-Modulation)2 ©]-&3&}e C']
M 7]1F9 PSRCE= EH-22 A & ~93]9 o

B2 Al gt ~dL dF 4 glo) °]“ A5

PSRCE 3 Fupg olatells Fasle] nFg A
F i EEde] AR the|erst GAF A B-
fmsks ARE s ok (618 2R, 298 2
714 7‘ITJJWE¢ R4 deRE 2AEA Ha 8- S’.
N BdsEey AaAsz A4 938 927 A9

$7 Rakd 294 S84 w27 SR T S48
= A glch ol ARG adsty) 8 H2 gHg &
94 B4E A9 PSRC7F AwHdth 9 PSRCE Ed
23 W8 RrlEgl QHEE Frigezd F A¢3 Y
dAY B2 ?:‘%%“%l-LEEbﬂ—?—{:’ﬂ H-2.Z Aun A
AR ofd B-2= A 29He) AgFHEAS T2 AL
# 95 (7, 28, % RCE el fza 9dE

=
=
|2 8k

Ha ol
= e

oM

= e

FAgez of dAxez HY Adee  FEH|
(effective duly)2] Zri= 18] A *]f—%’l Iao] golxd,
TG HA AAE EEE ST A wEe] deusE

FrAFTE A el dHeA gAY -2 2de R

A REA e, mw F AR "2 Bl 28 AR
g} B e AEE AFT olg = A AF AEHA

o 72 Q9 = &40 FrlEs 2AHE AR T Ytk

Aot AvEE /Ee PSROY E4L slAn gL wm
ol HEIES Frlgozsd e i 9 3= s
Aol g3l B-2 5AS A8 5 glon F A" 5ZdA
Bz FRE 2oz FE FEHY HA BAS sdu
T glet LE?&, Bx F R4 7y gdHE FEgeRy g
Hrge] $EHL 2 AgyE FiEdd AE 2EFAy 2
of 2 BF 4] Thag AlsEe F82 Y AT A

AL Az gk £F Aok R FEE 4% fa;q—?l&i

AestA FyEe vk 71Ee] PSRCe EA

Are ulele] 448 Fade @ o8 ANE Sy,
AEH B dge Bale 1 eae A3snd g,
2. w2
21 M 22 PSRCY T4
1% 18 Alekbg PSRCE WA Alx"S mel Fag

- 376 -



38 1 Hotst psre
Fig, 1. The proposed PSRT topology,

D8 2 Amst 2[HEe| o|AEQ) KlEt T
Fig. 2, Ideal magnetization curve of the saturable Inductor,

o T HEz vlEd JAF H-ox ~g4e g
PSRCY 4% F2& 713 gli, 3 299 wz
ol A8 APAE (Ca, Ca)E 274318 Bz s2e

BE To]2E(Dy, Dw), BE FA AGAE(Ca, Cuw),
RE AHE(L), 23 dAHELE T o

BED FEE vl 294, 2 B A Ao 52
ek 29 25 HT3} A6 ol 4R A8 Aol 3
A4le] Aolg A BE 29N AEa HoEE o pEe
54 T ga 29 AGNE Cok F88 AN 29z

i (Vo2 dAshrin 7 st

22 0|E&Q S e S5 pe

ALHgk PSRCE 2+ W57 91 6719 %7# BEE 7R
‘ﬂ ¥ modeldl ¥ mode? 7171 FRe A=

284& e PSRCY TYalzm oz mode"ﬁ Ak
HE FZe] Faolr.

29 37 48 ZbE A
193 679 52 Brg %?ﬂﬁ} 5 9lTk
1) Mode 1 {14-1;)

2813 Syt el Al dH FZzlafel A %—% = 279
FA ANAE G G 2z ¥e 7] L’?é] HH Ly Aleld]
walo] AR o] 370 59 v AHE AR s Ve
CioLy—5:8 Cz—’Lu.—>52 o Az ?—LE— L wd A G
I Ce w4 AdEE AF Inol s %,”J A yol el
TR AAAE G At Vo 239 celeT Tyl 9
Vs2 AL T4 AfAEE 2kEs vha A g,

2) Mode 2 {t)-t)

tel A 33 AFAE G A Ve ddgte] Ha 29
B HeleeE Dy BE587] A 4 ode] AE Iy

< SeoD—Lyd BRE FH 520 o] A B9, 4
33@9-3 A
mode 13 mode 2 73 Hotel 918 HAHL sz on AY

]H

o

S8 3 Mt psree] 0|2l FA Ny

Fig, 3, Theoretical cperating waveforms of the proposed PSRC.
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Fig. 4, Operating modes of the proposed PSRC
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Fig. 5. The experimental results of the conventional 208 PSRC
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