= O
TEE 9 IAYLE

3-9¥ PFC AW E

Aot POESLA, Solu-M*, &)4H4d A=
High Efficiency and High Power Density 3-Level Power Factor Correction

Converter

Jung woo Yang, Sang Keun Ji’,

Jeong il Kang™,

Sang Kyoo Han™

Kookmin University POESLA, Solu-M", SAMSUNG Co Ltd™

ABSTRACT
2 =52 188 ¥ udgd® 3 d4¥ PFC(Power Factor
Correction) ZAME]E AQHSIT], 7] PFCY 1 AEULE ¢
S 29 T A 294 5ol 5% AAE A 83)
A, MEe AU F27t aFHER AAVE Beiy 1
A s @Al sA7F ek A PRC 7AWE = 3 ¢l v
218 Heste] 7+ A~9H Axfe] Aot AEYAE Amow 7+

o
Jmt

-

2AFHOH, 29A] £ ARE T & 29 TR
YA B Axto] adEstE GAdsqnh e 71Ee] 3 e
WAL fRE Alolg Fa 2903 2k A HH ol o) F

PATH B mFo M opd 2 ICo] At FEL 9% RC
Delay 3]2¢} 2479 SMD(Surface mount devices) AAFHS
ol-gate] W&o Aojz2 glo] 7t HFol shestna 1 A

H gl fElsteh AetE R BdAEES HASsr] S
CRM(Critical conduction mode) PFC ZAHEE 7]Wtow
BOWF AZHE A2e 5ot 43 432 AAs,

o P X

NI
£
[
i)

e

o

P

[

ofl

b=}

P

kl

ins)
-

%0,

o

>,

o
R
N
ol
Ir

M rE
12
o
|z
>
>
1o
[
ol

2 g
=2 i) °r
o,
>,
Ny
£
[>
o
o
[
>

<

1
N &
oy 1Sz
x

2oy

P ey o

o
N
—-
N
—-
olf
ﬁ
>
rﬂ
[y =

o8 o>
o fto o

i1
oo
9,

r
— I

dAs A e
24 294 48
2 Qgeel Apol=

2948 Adad o

n
N
Y
i
(o

Y W o
N
1o

!
)
I
_%:J‘W e

ol
ofr
o
!
o

2L

ol

o

N

N, o
oft
ot

ol
=)
&

o

ofr

=
2
2
Y
it
m r
=
o F
fru
N
Q2
[

o

4

2. Mgt 3-2¥W PFC ZAHE
g 1 AlSk 3 P PRC AWE 9 3 P LLC AWE S
EME}. XﬂOJ AvEE 2903 azbe] Mg ~EYA A7RS
3 = D()],D027]' Zleé ‘?ﬂﬁaﬂoi AL

ot X H Ao ©

o X
o |

o

oo 2
mlo
L
S

|
:3
3
=
N
_g
>{
é

T

fi

2t
74341/\]1;104 Cbm gz @%‘ ué?fé% —‘HL
thol o= Dy E AP

ot
ofl

More duty SO . o
for balancing Dbcoz |

Veor
1 Components —‘7 I

Mb|  for balancing
=

b_LLd ‘ ‘ Co |Ro,

3-Level PFC Coverter 3-Level LLC Converter

O3 1 Mot 3-2¥ PFC Z4E{E
Fig. 1 A proposed 3-Level PFC Conver ter
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Fig. 2 A principle of voltage balancing for the proposed
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Fig. 3 Voltage clamping direction of the proposed
3-level PFC conver ter
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Table 1 Specification of power switch
Parameters IPB600NZ5N3 IPB60R380P6

Package TO 263 TO 263
Maximum voltage 250 [V] 600 [V]
Maximum current 18 [A] 106 [A]
On resistance 90 [mQ] 440 [m<]
Output capacitance 150 [pF] 42 [pF]
Gate charge total 22 [nC] 19 [nC]
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Fig. 4 Switch loss comparison between the conventional
PFC converter and the proposed 3-level
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Fig. 5 A switching method of the proposed converter
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Table 2 Specifications

Parameters Value Parameters Value
Vin 90 ~ 264 [Vims) Lin 43.2 [uH]
Vionima 1115 & 230 [V Gy 100 [nF]
Vo 390 [V] Co1,Co2 47 [nF]

PU 250 [W] CLink 164 [llF]
fow 2307550[kHz] Taclay 33 [nsec]

Unit : mm
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Fig. 6 The proposed 3-level PFC Converter and inductor
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Fig. 7 Key waveform of the proposed 3-level PFC
conver ter under the steady state(115Vys)
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Fig. 8 Key waveform of the proposed 3-level PFC
conver ter under the steady state(230Viys)
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Fig. 9 Efficiency of the proposed 3-level PFC converter
according to load condition
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