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Design of BOOST-PFC in LED LCTV Power Supply
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( College of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of the defects of low power factor and high harmonic power exhibited by conventional
switching power supply, an active BOOST—-PFC circuit structure has thus been proposed. An introduction has been
made to the working principle of BOOST-PFC, power factor correction and circuit topology. A careful selection has
been made of the components, thus realizing the adoption of the BOOST-PFC circuit by NCP1607. By adopting the
proposed schematic diagram and the calculated parameters, the BOOST-PFC converter module has been worked
out, followed by a test verification of the circuit in LED LCTV power supply. The test results show that the current
waveform is capable of tracking the voltage waveform, with a good sine envelope exhibited by the upper current
waveform of the inductor. With the increase of the input voltage, the output voltage is stabilized at about 385 V, with its
power factor greater than 90%, and the maximum being 99.5%, thus verifying the validity of the theoretical analysis and
parameter design.
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switch Q driving waveform
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Fig. 2 Equivalent circuit of the working mode in
BOOST-PFC main circuit
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Fig. 3 A schematic diagram of the power factor correction




62 WMo Lok ok % % i

2018 4F

L RGBS R A
Lb 'IL, max(t): Vm(t) ' Ton ’ ( 7 )
Bk, A
I, (=" ()

Ly

X (7) (8) . L, WHEGER; T, J @,

A0 (8) RIAL, R JRC R IAE A i R RE A% L
AR . B3 AT, MR B RIRE T A
IEWIR, AR AL L,(0) RERSAR T MR B2 A
HUE, MIMTSEEL T DB RE o

2 PFC B RIZITRSEHITE

ARSCIRET LRI w71 NCP1607 385 Fr, 2R
FHA I PFC T A B3 523 BOOST-PFC 25 gbidh |
2.1 NCP1607 B4 = 55| MIThE

NCP1607 J2&— 1 RE Ptk 1% 1) 2% PR K42 ol i
ZE R ERAE I R SaE A R, (critical-conduction mode,
CRM) T fE, HEshdi/N T 40 mA, TAEHLR
{8 2.1 mA, HARGHEMILHER L, REICH 1.6%.
A, SRAE SRR, REAS (A R AR — 2 1Y
FEL A PR IE B D R P R, A Al B% AR (integrated
circuit, IC) i A] FVETI — A SR8 7E 2SI — B i id fic

#r . AL T A DR B L R i CRE&
K250W) .

NCP1607 B35 B K 4 s, SRy 1
Ay P98 5 25 AR A8 04 S A A At s 2 JEI A P iR 22
R R4 s 3 IR AN B LA s 4 B HL T
SURn I, AT AR A A RN s 5 AT
DA I 1) P, SRR i S F R A 5 6 I 7
JE 2 PWM i 5, 739K 5l 2 2 MOSFET 1y
Wi s 8 B LRSI, M5 AR R T 11 V Y,
SR AT LOER TAE, H2 Y5 AR T 8.5 Vi,
LR TAE

B[ |1 8 [ ]vee
Control [__| 2 7 [ Jprv
I 6 [_JoND
cs[ | a 5 [ Jzep

B4 NCP1607 B35 HIER
Fig. 4 NCP1607 package pin form
22 BRPERERHKIERBIZT
A PRI R I B AN ] 5 R

L N~
\NANANA >l
D‘
o B o v
Rl
NCP 1607 Voo
EMI FB Vee — p ] =
AC | Filter ¢ ,'2 m: (,4__
— f— Control DRV il -1
R,
GND
N b
t
Cs ZCD ,—
Dx ZS DJZS %R

5 BOOST-PFC HJZ %t B ]
Fig. 5 Circuit diagram in BOOST-PFC system

220 V il L 250k EMI AU MR 5 A8 40k B L,
1% BOOST-PFC Hi f& i s A e, 7ERI 5 v,
25 C, Al DABEARHL i i il 0 o s AR G, B
JEA4 PRC it LR, B HL FRZead BE R, . Ry 43 FRERL
FE, HiA FB NFRERZE O AR I S I i A s kr 0, 47
il PWM 3Rsh A 25 te, DASCBlH R RS E R
BH R, R HL AN HELBEL, 37528 MOS 48 Y LR AE R, I
AL MRS, 24 CS 5| B HE R a8 R P R
BF, 9K2h MOS 45 Wi, it R sl 5| 4 R, 1% 42
£ MOS & MR, R, FIKBH 1 MOS & 3K 3l {5 =
B COMERTHZ, ZH @R C S IR

THCS Y R R T A, AR L T O
BFE] o SO BV, B — 2078 25 1A 40 Bh S F 1
23 THRESEWNITE

I PFC B i i A Rl 85~265 V, Hin it HL s
385V, EiHIhE K 120 W, FiiHI R E KT
90%, FCEKT 90%.

BUERRIELT, S AN SN, S AW
RN

- _iasa. (9)

in, min

A PONBUEINA; 1 WRCRE.

in, max



5513 A, 4

LED & i HL AL HL U BOOST-PFC )% i 63

5 AL JER P 1 B KR Ak Ry AR
W REGHE Ai
ANi=L e X 20%, (10)
ik FLE R P B R L IR

% HL I Y 20%,

Ai

1 +3f1&A (11)

L, pk = in, max

i AN FIRIE T TAER BRI, A BB R
WA ARSI N, IR C IS5, ARG E/ N
RHFEAN R i A R H B 114 F S
\/5 : Vin, min ( PFC \/_Vm max)

VPF(‘ ALk fsw
—EEP m max j‘]ﬂijﬁﬁﬁ])\%r 5% j‘j PFC g%ﬁ%%ﬁiﬂ]
WL 1 AUEEHL; £, A TAEME,

B Vere FIBIEHE N 385V, HIEHHHT
AVepc=20V, 715

L< =31.9mH. (12)

P

> out

Copo=———
e n-21 foo AVic

e Py, 4 PRC BRI IR £, A AR
RIEEPR TR, A Core UK 450 V

=163pF,  (13)

Y 82 uF AYHLfFRHLZY
HEBA CEN
Cx Xl e igpr (1)
- n: V;z C max :

s L0297 BA; Ve =29 Vo
HRHE SR %S, C, B 2 200 pF.

3 SCIGLER

R Ry 3 A A th i 28, RS 7 —
5 BOOST-PFC ZF g il , it AFLE R 85~265 V,
EL A HLE R 385 V.

Bl 6 Fs MEERE T, MAHREN 220 V B,

H AR S A R IR BIE A

Tek fitT [
— ;
Vv & wom )L 700000000 5 115’(?1?/[ v i Sy 13%5%@
Bo6o @mANBEESHBNERTELE

Fig. 6 Input voltage versus input current wave-forms
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Table 1 PFC circuit test results
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