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Bi—functional circuit structure for high voltage gain converters

Imbo Kong, Sion Cha, Wooksung Kim
Pohang University of Science and Technology (POSTECH)

ABSTRACT

e

2 % (Bi-functoinal circuit)g A|oF3tC} o]
5 8|Z FZ+ Switched capacitor &= 523} Active clamp
+ Mg —’F‘Jﬂo}w"ﬂ Ay AME Y FeHE

B oepe upgh] Aguzel 489 5 dE W
5

N oox

T 57 =
Aloll Wgt7] 714 & ¢glste] Ay AF A F
AE dden. w3 o] 7% 515‘& TZ Hge e FE|
oF AN 3o AW 2o =2 ‘”“]E AA 23t
A, e 299 Uy gste JEAFYES BAgeth B
=&l = Active Clamped Current Fed Half Bridge
(ACCFHB) HHol °]7]5 32 F%E A&7 320W A%

- g
& A4sn 90w A 43S S,
1. M

BauEd Sl meby ATevs BAt A7 A2
0 AT Bit L% GAE 994 259 o 7)ol
BA5H 2050, RE100 & AAAdAUA g8 AAS Hads
gholth. AR e Bk w, ¥ 9, Am A
A 5 vkt AT slsh AglelA thAF e gl

Aotk A oA = Bha WlEe] glo] oluiAE A
S oglths Aol gl whe hEd oA Ak AR oY
A9 A gl TAZ AL A9/ Ws,

iz
DC/DC AME= 724 agiils Mo v
wre EdaEy] AM Gl B2 4 Qo]
& AgeIAge) £ nestel wag ¥ we Y A
+ Y EAYS o= 3}
B =FollA= A EE Current-fed EFYol madm] A
};ﬂ 101] L1032 ALe z[: 9= o] 7% ]i?‘i ;q]o]—f)‘}

Atk o] 7% 3IE FRE Active clamp 523 Switched
capacitor &2 FAl F Edoi’ﬁ e FER] E e
Edxyu @48] Gl AMEHY Ut E =oFa wl

292 B AYS wro] Fr} g A EE AdE9
vhe FEH] gRoR FoE AR #ES dnd 5 9

oo AE xS el flsid ACCFHB ZBEel o

+ ;
ol 5. 5.1
- Np

+
M
+ Ciar=
l/i”
" Cya=
 Smet—

Sa

|®:S,, S3 (ml I::t

*’ 2V

\ Switched-capacitor circuit / K Bi-functional circuit /

7|

1 0l 75 Bzel 7= ¥ S

325 Agsle] 320 W AFES Agstn os 493

Oi 715]!0 }-)\}\
2. =8
210 7|5 g29 7= ¥ SF 2z
aF 1ellM ek o] o] 7w dmE 7 N AsiAlE g 4

Mol AE)B 2~9x a2e]n ENAEHR PR Qo 4
o] 291A] F S1, S3 2919 Ao|E Az e} S2, 54 2:91A <)

Ao)E A5 7t 18059 9432 On/off 5o] EdAIH ] <
HEE AYE F O AUAEY AE dd Ay S dAge] Fo
2 Aojgit} el o] 7]%s 2% Switched capacitor &2t
3 FA F 719 Active clamp & &S FAlo 3
g o Aed AvEe e Sdmek vre 29X A4S
24 g 4 9

A D Cu

D g, L
Viny —rm— G RZY,
AD; Cox=

- 612 -

_ﬁ} S,

a8 2 Aot AH 32k



22 0l 75 8|2 ACCFHB A =8

ACCFHB #1¥H Tz o] 7|5 3=Z& A&st 19 2
9} 22 15948 DC/DC ZAWEE AAsSith At 329
T2 A A AR U] AWE F gled QEEEE
—?Z %Z}, o] 7% 32 52 183 Voltage doubler 52ro]
AR A T2 A= F 9 JAEE LI, L2d] A
}74] AUAE 123 AFHAEH Cel, Cc2el AA <=
Lo}“ & sty a8 7 A o] 7T 3=
22 a7 1oA Adwsk Ak o] 2913 S3, $49 AlolE
A7k 180%9] 4AZ On/off E™ Ccl, Cc22] Switched
capacitor WA F2to 2 thA] 3 W AA dUAE EWAE
Heol A oyAR wWEste TS gtk wixge=
Voltage doubler= E#l2A¥ o] 214 oYX = Crl, Cr2 AA
YA = ﬁ%‘ré}”q’ﬂ ZAWE 9] At SUdHE =A. oA
Aok Bz e FEu @ we Edso] AMn g

TEAOR ¥ SHE Zeth

OPMNON,ﬂ

3 320 W AIZHE ool

23 48 #HS
o] 715 32 9 Ak AWE ] 4% HSE SlEA 320 W
AZES At d9s stk 29 39 YeElSlE
g MY HYE= 26 V < 1, < 34 Vol
A 400 V 508 A a¥ 4= 9y A
V, 9 A% 400 V A3l Ha FsF 274 At &
29 @& FHE AYT Agolry. AY AdFe st
Conduction loss7} 71 =] Yebsa 21249 Aas Felle
2$1A e &t &alo] 7Ht A vt 19 5 Ay
o Z}7} 26 V, 30 V, 34 V el ot vie] ©E Al
age A Agolth A1 &2 96 % Feola HA &
&2 93% olAo 7 ZHEUL

HHN'

2 I Conduction loss
[ Switching loss
[ g
s I Core loss
o«
6l
3 7.50 W
— 5.0 W
2
&4
5
2.62 W
3 =
~L1 257 W &)
=
z z

0
Total Loss 8-Sy D-Dy L-L, Trans. C-C,

2 4 320 W =H 28 24

97 T
—o— V,=34V
—a— V;,,=30V
—A— V, =26V
—951
S
>
(]
=
2
=
=
Lﬂgs-
91

80 120 160 200 240 280 320
Output Power [W]

a

a7 5 MY Wil 02 28 24

3. €8

B

2 wrdlde AeUA ofEeAoldE A%t o Vs
2 ke ¥ assn] DC-DC AHEE AlRbsk3ith
12} SolM= Aljke AWE 7} o] ]‘5 3zg EgBE
ElHjo] A5 Abgeto] Y AR dEs A Azl
5/\101] A7) 7E UAE 28Fe A 2= A

& A Wl B, FERAoE SUHE =] w2
TrElt‘l 3 AAE ARl =2 S9nlE FEUY. o8 A
Aoz dFer] AeliA 320 W Al =S Algtetal g7tesd

o,

EO

This work was supported by the Korean Government
under Grant NRF-2018M3A7B4089%670 through the
National Research Foundation (NRF) of Korea.

o2k
rok

Fo =2

[1] O. Ellabban, H. Abu—Rub, and F. Blaabjerg,
“Renewable energy resources: Current status,

future prospects and their enabling technology,”
Renew. Sustainable Energy Rev., vol. 39, pp. 748-
776, Nov. 2014.

[2] Alkhawaldeh, Laith, et al. "An enhanced EPP—MPPT
algorithm  with modified control technique in
solar—based inverter applications: Analysis and
experimentation."  [EEE  Access 9  (2021):
8158—8166.

[2] Kong, Im-Bo, Wook-Sung Kim, and Sang-Won Lee. "A
Novel High-Voltage-Gain Quasi-Resonant DC - DC
Converter With Active-Clamp and Switched-Capacitor
Techniques.” IEEE Transactions on Power Electronics
38.6 (2023): 7810-7820.

- 613 -



