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A Load Sharing Method of Parallel-connected Two Interleaved CrM Boost
PFC Converters

Moon-Young KimT, Shinho Kang!, Jeong-I1 Kang', and Jonghee Han!

Abstract

Operation of the interleaved Boost PFC converter in Critical Conduction Mode (CrM) shows the advantages
of high efficiency and good EMI characteristics owing to the valley switching of FET. However, when it is

designed for a highly pulsating load, operation at a relatively high frequency is inevitable at non-pulsating

typical load condition, resulting in efficiency degradation. Moreover, the physical size of the inductor becomes

problematic because of the nature of the CrM operation, where the inductor peak current is about two times

the inductor average current, thereby requiring high DC-bias characteristics, which is worse when the output

power is high. In this study, a new parallel driving method of two sets of interleaved boost PFC converters for

highly pulsating high-power application is proposed. The proposed method does not require any additional

load-sharing controller, resulting in high efficiency and smaller inductor size.

Key words: CrM (Critical conduction Mode), Interleaved boost PFC converter, Load sharing

LM 2

%g} =g TVJHL%A
TV Az AN 2
om AR 0| ek
AA TVZE vl Al 7o gl TV 8
Joff whebd BAH o TV7F snlehs AL

:<I>L_l’
o,
=
u
2
Mo X

.ﬁ
<
il
e
S~
_0|L
H
;2

Sk I 9on o IEE 7= 1002047 8K
e S e E kWHe IR=rt dash
= BYHE s ctHes F8F Peak Fdh=

LokW7L dol7bAl ®th dwbs o= kW o4& A
sk PFC ZWE S A9 48 dH/7F vl AA7] o
F2 d<¢HF E=(Continues Current Mode,

=l
e ] ———

Paper number: TKPE-2021-26-1-8
Print ISSN: 1229-2214  Online ISSN: 2283-6281

T Corresponding author: moon.y kim@samsung.com, Visual
Display Business, Samsung Electronics Co., Ltd.
Tel: +82-31-277-0207

'Visual Display Business, Samsung Electronics Co., Ltd.
Manuscript received Oct. 26, 2020; revised Nov. 20, 2020;
accepted Dec. 5, 2020

— £ =22 20204 MeNASEYE P4EHERY

CCM)e.z AA3IAIRE CCM 4 741% olgfe} Z& i
S R R AR e Qye syt Festa ol
w2} AYE 9] Alo]=7t g At F WA, FETS

Hard switching ¥ T}0] 2= Reverse recovery current
2 Qlato] 293 E4o] wjg- ol A|A®l g&o
oA HteA] 22} dd A4S flaA wEd Aol
z7b AAA Ao mpRgo g o AF3 Hard
switching©. 2 WA+ Ringing. & ¢lste] EMI E4
o £ Xslth wWhH FE&FAA F2 49@4% 3l
T =(Critical conduction Mode, CrM)& }—’F W
5k Valley switching $2te2 <sle] & F&
FEF EMI 54= 74 CCM div] w]al 24 22
SE Aolzg o] sbsattHl. skAnt CrM Alo]
Aol Hat ARk 2w A= & Peak dFaks
7HA 7] well FEe] 2 QIYE DC-biass EHHEEloF
st} E35] AARS div] w9 2 Peak 37} "as
Aol ol d&3t7] flsiAe wl¢- & DC-bias® <l
sto] JIYE7}F Hlol A o2 AXA HH, t]So] CrM
FOb A FIbETt vrolA = Fabe
stol| A 7P F ok iR

=]
n
T QU A oF stee A4

4
o:

OHﬂ
koi

0
10 oZ, rz W2 o

l

-



54 e A249 F 719 Interleaved CrM Boost PFC ZAME 9] 33} & 2

HHEo A v He Fo4E 48 Ho| &
o] yrolxlt}, o]€ A Peak 317} & A5l HAMH
Y FEete] ol HE £ 9lom 7} 7AWEZE
4 AFE WEdF= Load share IC7F 712 2
Q&Y Load share ICE AYAA ZHHHAFE
sensing dto] AH|AHES wiEsty] wEdd %7] 7ls
9 Load7t W& uf A delo] =23 w7x] o=
Fob7b &8 Fx lo] Fagste] wjito] E&F oA
Z38tH, Boost PFCAH® &¥ddo]l =& 4%
side A5 A4 oeggo] Yl

W] B =R AE Peak ¥-3l7F 2 k)R o)A
Load share ICE F7}2 AF&3}x] ol 219E Afo]=
Az B 5E S flste], dAIREAA FA e
7Nel Interleaved PFC ZIWE 9] ¥ F5 Fd3=
ol thsiA eoekrlstarat gkt

o 1o mu mo B

¢

il

“4
o

2. Xl ot5}= Interleaved CrM PFC ZHE
HEy 23

2.1 Metet=s W 78 32 74

ad 12 AdskeE AWEe WY A4 dEkolw
Interleaved CrM boost PFC 2E5% 2.2 FAF o] itk
2 =dA AFESE Ao ICE Thitel UCC28064 ©]th.
UCC28064% Constant On-time A|A1E F3fo] Alo]F
Zo JEAY Al 2 A4 glo] tdEAl PF ¥
THDE wEAZ 5 Y Mater E2& ZHAGS
Feedback Wrol %24 Regulations $3 COMPH
AstS WMEste]l FET Gatedl On-times zd ol
Slave £ £94%S 24 Feedback W#] i 71
g 13} o] Master IC2} Slave IC9] COMP ping <
Aste] Master E5°] #33t= On-times 39Tt
Slave 2E59] Feedback W&43E $ld|A Slave IC2
VSENSE #3 VREF #& 24

a4 5o a9 19
D1¢} #Zo] thole= AXMS 3t} 4 ICE Masterdd
Slave S19 ¥ 9] ZCDEA S F3lo] /¥4 o2 OFF &

25 gaygit),

At ¢l PFC ICE Feedback @ @eto =z o138}
PSS A Hall g @ olde] Holof
IS SH=E Threshold@ats 7F47] wliZdl Slave IC
< ¢8)A Slave VSENSEW| Bias 3|27} "3

018

il
JE

2

o>

o

o] &3ty Bias A4S FH3=r}l Master
@3} Slavew2 On-time%t F1-3F% Z4A} 7i¥ AHE

T 5HAQ OVP 9 OCP 4% #Aste] e 5%
& AT BE Tl i COMPH A% 0V
o2 Zoug]r] wiel Master % Slave7} BF &
Aol s WAl Hof @& FAske] @&o] Ra)
& BT Ruehe @4 He o

3

ZCDA_M

iy %ME}

y

]

ZZ eee 7
GDB_ Mo

OCP_M

YW

GND

3

o
ZCDA_S

o o

" 4+ %
z 3
s z 2z
9
ZCDB_S GDA ;’ili} ovp
Vour sensing -4
GDE:&H
OCP_S zZ z
T < 5
W

UCC28064
(SLAVE)

]

t

UCC28064
(MASTER)

cs GDA [ =
HVSENSE GDB[J--
VSENSE

[ores Jgpm— »[]cs GDA [}
OVP ———-»[|HVSENSE GDB[}--
»[| VSENSE

COMP COMP

[VREF ZCDA
Vee ZCDB

[VREF ZCDA|

§
v Zom

GND
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CrM PFC converters.
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