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Design and Analysis of 700W LDC with High Step-Down Ratio

for High Efficiency Refrigeration Unit Based on Battery

Hyo Min Ahn, Won Yong Sung, Seung Hee Ryu, and Byoung Kuk Lee’
College of Information and Communication Engineering, Sungkyunkwan University

ABSTRACT
B o=Rdae Yo 4 e =&
H DC DC ZAWE 9] Tz us] l"fr@'
3 2 stageZ TAET AlxEd 7
Bus AHEZ F#3sl= Half bndge

O}'—‘ SN
N B R
F_LEF“‘
Em\m §
L =

N

Lo rh ok o

o
o
4

Aok FEAY AT el il 2
A 242 B sk

RUS =1

.M E

B =oAs WesEAe WE fFUS ArlduA 7ue
2 fé_} A, 7129 dEjdlolE] (Alternator) A€ LDC (Low
Voltage DC DC Converter)ol] tjs] t}&t}.

WeiuE LDCE b2 948 W9 =2 e
700WH LDCE Elez 3irh. ujgbx] Buck ZAWER
7AYo= AR 8 FEN gRvt
Half Bridge LLC %3 7B ¥ (HB LLO)Z% #4& 3
W] ZojAariel @A SkskE @] Tk ol g ¢
AL A8 f8 B =34 tF= 14% LDCE Buck
AWE S HB LLC 2 stageE ¥ :r“ V‘ TFzolt}. T4
2 Oy 13 o 4 W

o

gul

13
=

HB LLC Converter
(Isolated)

Buck
Converter

Battery
700W /14.8Vac

AD-DC
Rectifier

Generator l l 1.
(10kW) T ot T o BE
DC-Link DC-Link
(400 ~ 650 V4c) (148 Vac)
(a) Buck-HB LLC configuration
AD-DC HB LLC Converter Buck
Rectifier d Converter
e % Dlas Llas]
1 1

DC-Link
(400 ~ 650 Vac)

DC-Link
(40~65 Vac)

(b) HB LLC-Buck configuration
18 1 2-stage DC-DC ZAHE{ T4 g

Fig.

1 2-stage DC-DC converter configurations

s,
e aol

ol

& Aol

2. 2-stage DC-DC HAHE A|AH FM

2.1.

—‘Hﬂ% ?Ii-}

A%l

Z] ot S

HB LLCY
Aojgto 24 HB LLC7} 3

T H=

Faold FAL Sws Alo]

2.2. Mt MEH|

Buck Z1HE¢} HB LLCE T4%

o A AglE 4 1) e

Vv,

out

L, < (f,)?

759 (100kHz) !

uck 71 E]+= Closed Loop E2HS 314

Q7Y &

2-stage DC-DC ZIHE X of g
a9 1o]4 HB LLCE Bus ZAWEZ4 Open Loop
%L ivga grslr] sl

offt
i

)

A

O 0o
off N i

E:]Z]
=55

OL

2 stage DC DC #AHE

G,=n

74

Wl #A|glo] AA Al~dEe] ZFekn)E B
FAFe 2719 24079 4 Aold] o £489)

Bl Aol mjstol]l &4 Apolzh gt

2.3. AlaHR MHA
5% °we] =4

i
ar

1 Buck-HB LLC T-AJtd M7

FA% @& 30% )4
A4S == AAsgon A7 serEs

ol o) E

(L, + D x fl+5l(f=1) < £, < Q. < L]

e}, &
sz}

a2

hyA
b

ofr
vk

H
T
oA

ccM
25} 2

E

#® 1,

Table 1 Design parameters of Buck-HB LLC configuration
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Buck ZAWH
A~ 1275 mH
%E‘. ‘L%*Ei Xigol' 165 m
0] 4 CH610125
=4 7AYAH 15 uF
MOSFET Infineon Jjit: IXP24N90P
tfo]Q = IXYS jit DSE12 10A
HB LLC AHH
A Qg 612 uH
T AAE 40.72 nF
WeH7] A 101
2skel g e 2~ 1866 uH
=4 7AYAH 650 uF'
MOSFET Toshiba jit: TK13A45D
o] Fairchild jit SS 60 0045B




¥ 2 HB LLC-Buck TAEHH MH mjzjo|g
Table 2 Design parameters of HB LLC-Buck configuration

HB LLC ZHH
T3 9E 612 unH
37 ATAH 40.72 nF
W7l A 10 : 1
R 1866 uH
=9 AYAH 300 uF
MOSFET Infineon Jit: IXP24N90P,
tjo]o = Fairchild jit SS 60 00458
Buck ZHH
M e 2.00 uH
£ QgH~ A8} 258 mN
0] 34 CH234125
=9 AN -E2 100 uF'
MOSFET Fairchild jit AUIRFZA87
tho]o = Fairchild jit DSS 60 0045B
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Fig. 2 Conduction current at the maximum load
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Fig. 3 Efficiency curve depending on the input voltage
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