HHYx a3 =238 2023.7.4~6

is

2323 29 AL3 AAY A=A 2L 100kW FHHE DC-DC
Z1H E

N S
=70, ﬁo'/}_?_, T':aéa]

100kW Bi-Directional DC-DC Converter for Next-Generation Fuel Cell
Vehicles Applying High-Frequency Switching

Changkyu Bai, Jooha Kim, Jeonguk Park, Sunmin Hwang, Hyungtae Moon
HL Mando

ABSTRACT
B oeRdAE dndd AP A% S/4UE 1 UE/3
B8 150kHz 100kWH HlEA ¢f43F DC-DC AWEE A|St
Ak Aokshe AMEE 64 Aeens 2 0 % 293
= o) L&

A4S B3 i Ry
9] Discrete SiC MOSFETS IMS(Insulated Metal Substrate)
PCBel A4, ol& S ud% e AA7 7hssto
29" Fxo 74 AgH~E Aty =2 HAEEEgE ¢
Ag = ATt o]y d HHe 7]E Module Aol Hl&| A
Z UtE AR vk Adste AWHE Aeaks X2
Egom A4 2 AF shdx, 141kW/LY & ARUs
2 Hu F8 99.03%= GA3H-

a2

re
at

%

A A 7]xHFuel Cell Electric Vehicle, FCEV)E 2
ARgsle] & A7IA vlE] Sd 27 wEn,
HAEE g SFGEA wEo] glo WA A7
3] AT ok AsAAE Fi wEe] we &
W& EE 7FA7] wiite] g&%ola o

) rlor&
o 2
™ offt Py 2 pE N fy ©
o
o Y

1S 98] dsdA4§ DC/DC AHE(FDC) S
th. sA W, FDCE 987 28 9 Bz
A Aol g wojof a7 wjiel =
]7]. JOL-—TL%]E}U’Z].

=

il

S ool X
o, (o
rﬂrar

o
oft
N
N,

i

9

o

o
By

Mo ML oot oX S U HiF e
>
¢
ol

N
o

L

v
i)
ki

X

r
I
>
o

-0,
|
oo
=
o
iy
8
i
e
2
s
SE,
2
Sl
2L

>~ I
ic)
|z

IS
-
%o
=
ta
I

=l
>
i)
1o
to rlo
ki
0,
2L
o
=
ki
o
o
AX
£
k=)
&
>
-}
(2
oy
=
)
)

o]7] 938 Soft-switching CellS &-g38}= WHalo] Wo| ALg
e Ak Soft-switching  Celle]  A$ Al
Soft-switchingS 371 $13] 3= 271 S3tsiAH,

W, 5 9
SE 247 F7bE0) osle A¥EEst gad £ Ak A

et EERAE SIC 2Ae A88k3a SiC a4 A
A 00V/ns7HA 294 S8 28 5 gl mep,
& oA e

Hard-switching 1% A] =% kHz S}
o] mulate] Soft-switching Cell?] TS Bed 4 Q) &

A9t Hard-switching ©-%9] -9, Coss <4 % Reverse
Recovery &4= & 293 & &4
TAHA ZVS B2 Tl 7hsshe
AYHE A&tk

B =rdAe 27 2938 3] A IMS 71Eke] A
g7 25 ALstd e, i IR A9H Frox] LA

T dv/dt2 Qg Mt 23bela 7S 918k Decoupling A
FHATE S Integrated AATE H3 150kHz 293 Fap4=o] A
FAAE vEA ok 100kW DC-DC AW E e Aakg =
ZEES] AR 9 NS Agstgon 98 [0V, &8 700V
A HAag 99.03%, 44 E& RV2H%E LAk

=T )

2. M etst= FCEV M3 SYSTEM

2.1 Motste MY AlAH FAHAE
Akl FCEV A8 Alxdle] AT E a1 2o E
o, AleksHs FDC &7AMeRS H1ol A o] gtk

Bidirectional
Fuel-cell DC/DC DC/AC
% | 4 Y EVD
B —
Power Flow Battery
1

J8 1 HMeksts FCEV M2 A|lAE M
Fig. 1 Proposed FCEV system

E 1 Hokshk= FDCel 27 Abe
Table 1 Requirements of Fuel-cell boost converter

48 A 250-410 V

=9 Ay 450-828 V
2903 Fie 150 kHz
Boost Mode(Powering) 100 kW
Buck Mode 15 kW
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Fig. 2 IMS based power circuit with switching loop
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Table 2 Capacitor design parameters
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Table 3 Inductor design parameters
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Fig. 9 Boost Mode efficiency graph
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