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New SEPIC-Flyback Converter for Boost type Converter

S.P.Mun, S.S.Kim", K.S.Kang, C.Y.Won, Y.R.Kim"”
Sungkyunkwan University, Seoul National University of Technology’, Anyang University

ABSTRACT

A new SEPIC-Flyback converter is proposed.
The proposed converter is the integration of
SEPIC and Flyback converter. Not only SEPIC
output but also Flyback output could be fully
regulated by constant frequency PWM control.
Merged SEPIC and Flyback topology can share
the transformer and power MOSFET. When the
switch turns on, one topology operates via
capacitive energy transfer. The other topology
acts as inductive energy transfer while the
switch is off. So, it can increase power density
per one cycle. The experimental result is
presented and verified.
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Fig. 1 The proposed SEPIC-Flyback converter
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Fig. 3 Equivalent circuit for ON-switching

a9 3& 2= 19 S5 R 20|
S7h8 24 KVLE H4349,

Va= VP,VP=—Z:‘VS (1)
(ing=1:19% 3% Vo= 14)

Vot Vo= Vi+ Vo (2)
7} €

22 2 (& - t,)

X H3, 29x S
Bighyl 2213 dAAYGY 145

J% dto] HalA vehdrh,
29 AYE Lol FAHAL ouixE

x_z

tole= DE F3t9 &7, Flyback C@Ii«l
1245 23k dgd 2o FAHE A7 dgrl A
A Mo} goles DE 8o Resoz Zd%}ﬂ
ot

SEPIC 3z ¥et7] 235 2xs BE 13&
el S48 Z2A 51, geles Dol ¢wE
ol AN He) JuR 7 FH A

73 JAYE Lol ¢3}AFI d7de =
2 sath ARAH 4 2HdN BE QY
Ae 00] Hojok stx AMHAAEH AFH o
T W] 233 vt "ol Erh

(<]

—_

_‘L_“.L:ID
X b o

- 331 -



-0+ - [ +

N Ne 1| T
Ve 5 < Ve
, , T T-
b ot *;
[ Nl \ TT"

a2l 4 ARIX| OFFAlIS] S718l2
Fig. 4 Equivalent circuit for OFF-switching

a9 3% 39 404 AGE L Fee Al
Volt-sec HYZAL Hgate] 4& AAH,

(Vs+ Va—Vp)D—(1-D)Vp=0 (3)

o] t}

2 (@) He Vo 9&8 Hse Aul&ED
oz E7iE v S gigdsld 9&8 HenE
78 + Ut

a3y 49 St 2ol Volt-sec BHZAE 3
23t Vao & 73y,

~—

VsD+ {-Vu(1-D)} =0 (5)
Va=125Vs (6)
7 Bt
9 O @ Uy,

_Yo__D
V=Y =1-D ™)

o A Agnzt A

4 (7)2%E A¢E SEPIC-Flyback 329 A
¢AEH = Flyback, Buck-Boost®t #& A7}
348 ¢ & Utk

A (DL A7) 23E9 gxe) &
Agu| A, 7o) ®str1e] AMRE FIH
d V9 £33t AYAGHE FE £ Ut

o] A¢t" SEPIC-Flyback ZHEE AlH]&
(D)9} gl g3 5 & Ag ez 7@
AZ =

)
o,
A
S

3, Ao A e AdE AHEE DS ol3t2 F
ZAT1a, o7)d Wbkl AFHE Fot FHFHoE
U,

a4 55 AR AdEY AFRDR(G)S S
(D)Ze] BAE Hehd aZol. SHAYL MY7
o] Anulga AuE AT RN AA .

0 &
18 }
: /
4 pd

2 /

0.2 0.4 0.6 0.8 1

a7 5 MYNMEH|(G)) SFS((D)S A
Fig. 5 Relations between G}, and D

22 AlEd0o|H
Aoty SEPIC-Flyback ZAME]9] Pspice AlE# ol
ANE 39 60 YEhdo

20V n T
T —1 F—~ &= H
I A I
o V(M2:g)
200V b omeacboccccceeecadoccrracccccdeccccarececdiaraeracaacopesseaaaaans
' 1 ! 1 4! [
N E—mco—oeoe
O V(H2:d,0)
b e 1 o) 1 B B
' 1 | U: H b 1 1 T
O ID(M2)
0 I({D1)
o S rﬁikb B] b b

0 I(D2)

17.740ms 17.76Q0ms 17.780m2

Time

a8l 6 AotEl 218{E{2| Pspice AlZ0[M B2}
Fig. 6 The simulation waveforms of the proposed
converter (I/;, VDS' Is. IDl' IDZ' -[L)

- 332 -



3969 AEHelA AFL 1829 olEF Y I
B T4 2AE HAETh
F 29x SW7F ©&4] SEPIC 329 &% o
o]2 =D 3} Flyback Z=9 ¢4 tho] 2 =D,
AR7h 524 @58 9% + d3, shHAA
G& 53t d9H Lol A7 HHEE
F At ole &Y UdHHY AR/ Ftee
S B3 ofsl @ & glon, ojh £33 UAYH L
o AFE CCMEER FF3,
&9 ’1 SW7} E%OEA] SEPIC 3 &9 t}o]
e 7% A4
] ol 19H
Lo 32 AFY ZAE ¢ F& Uk ojg
Flyback3|2& tlojo = o TEOZ JUAES
B3tz Ae sz gtk
Bzld EE29 Ag#HolA
® SEPIC-Flyback ZIHE S A3 d&¥
4& st gt

S
rlo
_VE
it

S)
o

ofj
N

A ¥ SEPIC-Flyback ABHE A8AA Alx
HE o] &3 ASAYA 2NN 48 BEHZ
Ags7] 98 DC U™ 48V, DC &8 380V,
500W, 100kHz®] AFAEE FAsto AFsRt
O 72 AFHEY FAHZo|Th 2719 HMANE
Alg3te 13452 HEFAAL ¥ I, 23FL 3
4 F4& 4.

o] e W-2ZF FTAHL e FAu WYIE
AE3te] AL E (Voltage-fed) W4l E3& 7b5
aA 3o}

28t SYUH sF 7igH
Fig. 7 A boost operating method for active SF converter
using two transfromer

fo N I;?] o

FaA SWis SWe $Ad 82 4 dex
93, A¢ 2542 2 9AY 293¢ HA%q
% 29 fzg z‘r—ﬂs}o% F&stoh
He F¥woz AN

e &3¢ H2d2

=
N
e
Y
r$
p

_‘E,

DC 380VE SIHEE o] & }04 AC 220VvE2 A3
Al DC #ade 888 nH3lyg AT Aol
o

;{'\f o ] "‘,’\v,\/“"“‘ i
/ f" !
{

J8 8 SW(BESW,)e MF Y MY 0ty
Fig. 8 Currnet waveform of S, (upper) and
voltage waveform of W, (lower)

SRES I IR ISR ISR A

389 wel % U 55 SYT A9X MF
Fig. 9 Current of transformer(upper) and Current of
acitve clamp switch As;(lower)

9 8% 499 TF Y 32E Ha3 F
8 2R HF @ AdFGFejrt,

g 8& 29X SW,SWed) Aol Aol ¢
7tEl7) ARG A2zoA =Hdoez AFI}
RAo2N Y 29FE RAEH. ms} 293
SW,5W59 A 292 FHo HUge FETY
Abgo] 7bestth. FETS Wigte]l Rod Yy =%
AFE o} uF3 29PN SEELE A A
4 4 U4

29 99 5% €9

il

=¥3E ARE

29 X] o

- 333 -



B3 2927 SW7F BeZA $5EJEI &
v 988 g8 2 & ok 23 2
He Hy] gaHel waHdgE AL Yo
SWiel 93 2938 7b5A @

F1& Agsz9 AA Abdolth ALgE Ao &
PWM ICE UCC3580-32.2 1S Al&3ld 5%
Pz FA= HAE dth 2z BAIEE 2
pole-1 zero #4& #-gaQh®

H 1, ME3IZ M AKY
Table 1 Design of experimental circuit

Parameter Variable | Value | Unit

Output inductance | Lour 25
Qutput capacitance Cour | 830

Input voltage Vi 48 v
Qutput voltage Vo 380 \%
Max load current Ip 131 A
Max power P 50 | W
Switchign frequency f 100 | kHz
Turn ratio n 44 -
mH
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Fig. 10 Photography of the converter system
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