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Figure 1. Generic Schematic
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PR U 25T 390vde,Rfb A28 A2 T T 41
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RFB = ~200ua 94 MQ o 19

AN 51.94mQ AL, Wi LU B HIPH: Rfbl = Rfb2 = 680
k_, Rfb3=560k , Rfb=1.92mQ .%J MY [1)%iH fi = 386vdc, 1X 42 1] LAFZSZ (1),
o

Rfb1 Rfb2 Rfb3 Cfb1 c2
680 kC2 680 k€2 560 k€2 1 nF 100 nF

Step 3: Input Voltage Sensing
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WA UL, HN R Y 2R B A AU FE W 1T (1pind = 15 UA), MHI A
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50msH I a) ¥ %] LS pin3E i F R AR, [R]IRHX A
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< Vin = — Vpin3

lpin3 = — 7 = Rin2 (eq. 13)

VIN: i N 3 s
VPIN3: 4V
. 2*/2*Vvac

i o= VNinz=—F———
VINE 4 297 5 1) 1E 5%, m
2* [2*Vac .
——=—— — Vpin3
Rin1 + Rin2

T IXAN Y PR 2% AR VT XA, (1pin3=15uA) 4
Vin=Vacll.fiTlL:

Ipin3 =

2*/2*VaclL) — 4V

. o |
Rin1 Rin2 15 uA

= (60021 * VaclLL) — 266667 (eq. 14)

Vacll=90V

SO: Rinl +Rin2==5.13M Q

FIRATERE:  Rinl=4.7M Q Rin=470k Q

NOTE: RIN2EF/NFRINL.ZEIXAZEMBIH:  RINL/RIN2=10.
JIt DA FEZECIN2 P i He HY50V 63V

S

Rin1 Rin2 Cin1 Cin2
47 MQ 470 kQ2 1nk 100 nF

Step 4: Current Sense Network
HL 9 00 L R LR LR
n A I L RE
n L Resl A& FRERHI LR
n  HPH Res2 MK PFCHI LI A

n  Ccs2. pin3 FMCE]—>Lg FLES AL AL B H
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(pPRsense)max = Rsense” (%)2
(eq. 15)

BRI, e PR AN R L B KK HE TR 190.5%.  HRAEIX AR

(n* VacLL)2

Rsense = 0.005 (Pout)max (eq. 16)

E
ERXAN A, A H: Rsense<=114mQ
frLl, Bt Rsense=0.1Q , (pRsense)=1.4W.
_Rcsl1

A PR LR . Resl:

Rsense " (Icoil)max

Rest = Iref

(eq. 17)
(Icoil)max: B i f K HL VAL
Iref: NS5 HITEUE 200uA
fESTEPL ', (lcoil)max=5.8A, Rsense=0.1Q , Hl4Rcs1:
(0.1 *5.8A)/200UA =2.9K Q

__Rcs12 and Ccs?2
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Rcs2 s HISKUR 5 [ 5 gt i s I PFCII DR 25 2, 2R Res2
WEFERIE S, Al DM HL s TAFR AUy Follower Boost” (3) o #i#fE K

I ) 2> AR T Res2:
n*x" Res1 ™ Rin ™ lref " Vref
2*/2*Rsense * (Pout)max * VoutLL

Recs2 = *VaclLL

(eq. 18)

--Rin: Rin= Rinl+ Rin2

--Iref: 200ua

--Vref:==2.5V

--Vacll: 90V

--Poutmax : 300W

- n: AR 0.92

- Voutll :390V £ B HITE DL K o AR SRR, Voutll w]
LAURA5TE) (390V 2 el M HUE D - 7t Follower Boost #:F, 1R
A LA BUR H A

FATH Ty 5 e —BhadE FH RO BUE. (e LD, PrBLe
Voutll=390V, JI§ 4 Res2:

092" n~2.85kE2"5.17 MQ " 200 pA ™ 2.5V

= 90V
27y270.1€*300W™*390V

= 58 kQ (eq. 19)

w HIA{E 56K,
AT IEAAT R DE R PINSIA L (T O GEE, I ) o 202 8
B AN50us. JXAN I TA)H B SR UE RERS T ORBCBES,  [RIINAT /N BIA 2
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FTLL, Ccs2 =50 us/Rcs2 = 893pf. il FAi1HCecs2=1nf.

S Y=
Rsense Resi Res2 Ces?2
01€C 2 85 kQ 56 kQ2 1nk
NOTE 3:

(3)The “Follower Boost” mode makes the pre—converter output
voltage stabilize at a level that varies linearly versus the AC
line amplitude. This technigue aims at reducing the difference
between the output and input voltages to optimize the boost
efficiency and minimize the cost of the PFC stage (refer to
MC33260 and NCP1653 data sheet at wiww onsemi com).
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Steps

Components

Formula

300 W Application

Step 1:

Ceil Inductance,
Bulk Capacitor and
Power Silicon

Select the maximum switching

Choose a value between 20 and S0%.

peak-to-peak ripﬁ:tle of the coill - (Alcoi ]:uH—E-i p=28%
curre f {leoilmax
Coil Inductance (L) __n*Vaclls (. J2*Vacll | L =600 uH

C prft(Poutimax | Vout

Maximum coil current

= 0 .
2% 1 + %_I * (Pout)max

ileoiljmax = .
T n * vaclL

{leoil)max =58 A

Max rms coil current

{Poutimax

({leoilrmaimeax = ——————
' . n*VaclL

({leoilrmsimax = 3.7 A

Bulk Capacitor Valus

Chulk = — 300 _ 357,F
7%* 100x * 3302
{hold-ug time and rma current considerations
being not taken into account)

100 wF 450

. - Rib1 = 680 ki
Sten 2 Rib1 + Rf:2 + R3 Rib1 + RL2 + Hﬂ:3=% Rfb2 = 60 kG
ep 2: 200y o -
Feedback Rib3 = 560 ki
Arrangement Cfi1 Cfol=1nF Cfel = 1nF
c2 C2 =100nF C2=100nF
[ 2*/F*aclL | _avy
| k14
Rin = — Rin1 = 4.7 Ma2
Rin1 and Rin2 15 nd o AT
Step 3: Rin2 = 470 k2
Input Voltage (Rin =Rin1 + Rin2}
Sensing Choosze: Rint = 10 * Rin2
Cin1 Cinl=1nF Cinl=1nF
Cin2 Cin2 = 5&';”5 Cin2 = 100 nF / 63V
Cheoose Raense so that its dissipation kesps
reasonable {e.q., select Raense so that
[ — pRzense iz lesa than IV5% * (Pout)max). Resnss= 016G/ 3W
n*aclL)2
Rzense = 05% * mf—
{Poutimax
_ Rsense * {lcoiljmax 4
Step 4: Res1 Real = 00 nl Real = 285 k2
Current Sense
Metwork Res? = k + 1 *Resl * (Rinl + Rin2) * VaclL
- Reenze * (Poutimax * WVoutlL
Res2 Res2 = 56 k0
where © k = % (W)
Ces2 Cea? = S0us Cez2 =1nF
Res2

JR B
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Figure 2. Application Schematic
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