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The association between number of parallel switching device and switching
frequency in FB converter for fuel cell

Choi JM Lee Y.J Han D.H Kim Y.S Jung B.H’
Konkuk university Samsung Thales”

ABSTRACT

29] AHHSA| 2R N 159 A
%1+ Full-BridgeZAWHE 9] AA] =
2 ARttt Ao HEe Eole W
MOSFETS #d=® o] /| d23 49
TS WIAIAS ASE AE

#lo]d E(ORCAD)}
g3lo] sfAsiit

oot
2
P g
P
uy

[~ o% ng 2

S
MATLABS ©]
MOSFET &2

Keyword: 4547, 223X 7AHE, a8

1.ME

A YA F ABAAE B A7) Hajo] dukgow
A Arel 84 uAE WA7|gehkeS Bk 2H Y]
2 Agsle o r 3] T ArE Fee, 48 o
B2 AMEElY shtel oy MadAee [A7)E dE 5 3l
The HolA 71E9] whdal= Uz M3t 2 340 =
Holl A FEREAL Q)

EYAge]l vk dgdx Az HE
DC-DC ZIHEE H] HARoZE =2 59 g Fdsp]
oz uFE WS AR AAY WAS T2 A}
3t Ay AvE ¥4 2 Flyback W23 Forward %4
< 130 M1 FolE e SAoRN AR F
ole] o] 80| 50[%]= wo} %3)4%e] 29lo] At

g BoAgA wEA g e P4l fhdsia
A ] GA A48 5 e 29819 g2 150 4

AA~E] ZHZ%] DC-DC AWEHE Aoz HAHs9

i
w O
L e
=2
>

Ir

2 %E%’Zl AMEe] 7p o] 4 5 293
el B gl QeHoz Axsglon AE
folie Fal

=5 A@%t m ase SEEERECERE
2913 AQAsHE =ola, AR FEs Folv WHoRA
~9A42A1E WAR o /) AT e 294 Fues
WSS A5 47te] £48 Yol gt o)F Falo] &f
W] wers AAETE YA Axke MATLABS AHE:
s}91.om] Al E# o] CADENCEARS] ORCAD 16.0 AH83h
gict.

ri

169

Shin W.S™" Choe G.H

Doowon Tech. College**

High
Frequency
——Transiormer——

AC-DC
Rectifier
+Filter

DC-AC
Inverter
+Filter

Fuel
Cell

Full-Bridge
Converter

DC-AC AC-AC AC-DC DC-AC

J3 1.
Fig. 1 High Frequency isolation system

DFu} ol AlAH

HEIX| fHHE

2.0Fnl Mo
2.1 HHEollA e &4l

Fuel Cell Full Bridge Converter Full Bridge Inverter

mF ] % 4%; AE}W
Al or [T
_fﬁi JE} i% = 4%}

ESIX] ZAHE

Y
7
|

a8 2 E
Fig. 2 Full-bridge Converter

a7 2 oA Yeholzl AHsgA s 2HEX] ABE 0]
th EX3x] AMEE U] Sl AFAYe] A7)9 5
3 9 3AE ZhE wFAde] VbEY Wekrle] EAHvE 4
2 Aol glon} thE EZZ A HlF BL A9H AE
7HAE de] glar WMek)e| wRAES FAs] 8
2709 2903 2AF BB Ho] &ale] w1
n2 gdF AAGe] 548 7R AEAA A2ElfA EX

11: Al

SA g o] AAIA] E4e] atgjE ojoRgit). 15|
ko] vst

A ARAAE EBZA ANE o] 291K &4
o gdeldom sjAalr|= sk,

2.2 AQxlofMe &4

MOSFET e &4 v 2ol 294 turn on Fo]
?L 7%, turn off MolFte] 3F-Eo2 FE & 4 9l
o % ;uwﬂ A0 0 FAL A(1)-(3)7 2.
1
Psw (ton) = 5 * V; * ]D * fsw * ton (1)
_ 72
Psw (tmnd) _[D * DS * tcond * fsw (2)



[D ¢ fsw ¢ toff

+ Pswfoff—}_ P

sw— cond

o5 ¢ [D * VS * fsu(t +t0fj) (4)

2
+[D ¢ RDS ¢ toond ¢ fsw
4714 R,g : MOSFET®] =#9l-ixzke] ON A3, I,
MOSFETY] =% A, Vg @ 29X Ay, f., @ 294

FHF o+ A =R t,, ¢ turn on HoJARE

topp * turn off ZoJAZE
2 AellA turn on Aol AENS} turn off o] gEfellA] LAY
He &4s i
ton=toi+ tr (5)
9m ° VG
t.=R.C_..In
" G s gm(VG VGS(TH)) Ip
(6)
CGD( Vo—1Ip RDS)
t, - (7)
fu ig
ANt 0 B AR ASARY ty, 0 2R st
AL, i ¢ ACIE o HF, C,, @ MOSFET $4¥ #A

HAE2, Cpp @ AlOIES} =8Q17e] A2
-0 2 turn off MoJAZFHS F3lEE 21(8)—(9)9} )

toff: trv+ tfll (8)
V. R, C
o = Yol Cen ©
VG’S

(10)

71N 1, 1 291 PR AL 1, 1 = AR
—8} ]7]— . A]O]E ¢ a 1 ek} VGS(TH) : MOSFET 7}i
o A, CGD  AlelEsk Edage) AR

go] Hom AAl A7l ALEF MOSFET®] 2919 &4
FelEAy, 2993 2AFRE IRFP43325 WHER 2704 & 87hE
/\}JQL —‘593\57_, —f‘_\—@%}\% }\]/\Eﬂo] 7(411 o= 0x4 61— Lq]g] &
Ag B,

Psw = Pswfon + Pswfoff—}_ Psu cond

170

=197[m W+ 266 [m Wi+ 1.75[ W] =2.21[ W} (1)
9 AoRFE A9A 3 T 42 2.21[W] o, & He
A AW F 2904 £4e e
221[M =< 87} = 17.7[ W=
Alo] urAygiy,

% 17.7[W19 &

3.AlE2lo|M

3.1 A|2d8lold =A
=AY 380V / AG L 1Kw /
W} ] 48:480

380Veld  1KwAZAS SR
144.4[Q] 0.7 3} 31 MOSFET- IRFP4332, t}o] @ == DSEP
29-12A% AME3EI9T) Wel7|= ORCADONA +&8317] o8
ORCAD®] ZAol| 4} XFRM_NONLINEARES Alg&tgion &
A& TEsie] WS &8 AAEIel

1:r1—z7]

PAMETERS

MM n

a8 3. 223X AHEH AlS2o|Md

s2E
Fig. 3 Full-bridge Converter Simulation circuit
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Fig.8 The association between number of parallel switching

device and switching frequency
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