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A Study on Synchronous Rectification of Push-Pull Converter
for Efficiency Improvement

Y.G. Kim, D.J. Kim, L.H. Kim, C.Y. Won, G.S. Kim, and S.W. Choi
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ABSTRACT

This paper presents a method of synchronous rectifier(SR) for improving the efficiency in DC/DC converter.
The proposed method is used push-pull topology on primary as a single winding self driven synchronous recti-
fication(SWSDSR). Specially, this method can improve efficiency to turn on SR switch during dead time. Finally,
the simulation and experimental results will be given to show comparison and analysis on the efficiency between
self driven synchronous rectification(SDSR) and SWSDSR method.

Key Words : Single Winding Self-Driven Synchronous Rectification(SWSDSR), Self-Driven Synchronous
Rectification(SDSR), Synchronous Rectifier(SR)
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E
Qoiok gz SRE AlolE-A Ad5he Hol =
-06V)skE SYX "k W9 SAdol uhE o)
A#7F 270 SRel 714 ATRAH o
, sk dd o & shte SdsA A

jAraA

fob o T
% 0y
il
of
Q‘L

Hrii

°
A3
=

ransformer Yoltage e Dead time

% 8 SWSDR2| VSECR) VGS ke
Fig. 8 VSEC and VGS waveforms of SWSDSR

% 8& SWSDSRHH ¢
AH9E e Vosol 5
ARGl fAF o] e
d e Ag 4 Al

A7) 225 Veee®t Vas
o H=E] Fodm
L-Aztoz MOSFETE

L

0.6V ~
) BT E2 ES () AETILRE ETR
O3 9 wHeby| Zetol| 2 SWSDSRe| Vi b
Fig. 9 Vi waveforms of SWSDSR according to transformer
coupling

a9 98 ¥y AL wE SWSDSRY Ves¥

Folth. SWSDSR A& W] Al W 3
T bsd, T ol%E 717k 7|4 ASAE 2
@ ouA AgREe] golok
SWSDSR®] 52& A47ke] 29
weato] gasnE Wb BE A4
of A 2w, 19 9-(sk 2o] SR AE A
2 -06V7} ofd AEAuurt o7t B ool g
wol7 g},

1:]\':
o=
Ao
hant N N

Olﬁiﬂ B7ge SRo] eXHoof sty oitd®
A% & FAZ 7ol 7] "ol ¥gr] 2
Aol iﬁ%ﬂ‘ﬂok 3kl WA @Akl o] AR A

=2 fA3ES sojop g

| = €Sl P 270¢] SR =5 H7| wiEof, Wst7]
1425 2920 ZASE FA dREas 74 o
HAas 1212 ~9%9 A EAe FHE 34
Balgko) wel FkshA foh 1A4S ¥ *dOﬂ A7)
Y2 1z PN a9 R 7190

EL

rir 'rJ

VaGs

T ' o

T8 10 SWSDSR2 HI=El! Al 2lQlsdAt
Fig. 10 Ringing waveform in dead time of SWSDSR

Z’-% 103 2] W1

2 N
[\
N
i
2
9
o
ol
o
rie
ot
0o
o
w2
e}

S FE3) e Astel FEFE wAA "ok AA
SWSDSRO/;‘OHA Wely] 122 g9o] ule AAFH
A Hot

H, SRS F& T35t ¥© 223
9 AfF7E 2 E
o] 9i=EkQ) Fetdl SRo) &
d=etq] Eete] SRo| o.x
3o 7|4 JEEAE Jﬂrﬁf& %&M ki
of 7)o A PCBel #lofo}
 7188E S wshr] w4 ﬁaﬂ
gy w4yl AAE HAss
A Fo)g 7]gookgict Y

o

)-{o
L
=y
i)
w28
N
o 2,
N
rO
ot

24 SWSDSRe| Zztnc=

SWSDSRY) B3EEE F 474 Rez 478 5
AT,

¢ 238

a9y 1101]A1 lz}—f—

29A So7t 2 =W Net S0l
F30h 4ET, olsh A

Jo] 22} 2 RzEAAMY ¢



138  EHEFEE HGE 0% 2% 2004 44

3 G

il
=
=

o AelE Az} 97 )
7] 22129 Vepeed Li-AFAEH-S-SR.E E3

fot
o =

=

TS
S o ' ]:'n
L]
Tv., Tuw

who- J
A

ma,

T3

R

L3

G

.
LT TTTLM

Naux S

tanunp

Gz

32 11 SWSDSRE|2e| SARE 1
Fig. 11 Operation mode 1 at SWSDSR circuit
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