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FAN480X PFC+PWMEE BX % 451188

FAN4800AU / FAN4800AS / FAN4800CU / FAN4800CS / FAN4801S / FAN4802S

1. s

ERERAEEARER A E & AFANISOXERE
BRENERMHESR  FANABOXH R AFEHEREH
#EXMPFC (Power Factor Correction)fIPWM (Pulse-
Width Modulation) MEZHIZREKR , HFPFC KA
Switching Charge BT T ZZATUESBESNIIR
PF (Power Factor) B2 B 1K BV #2 5% % X E THD (Total
Harmonic Distortion) , PWNMAI A ERE R EHIRH 2
EBREAXEH . PFCFH R EH A A #5472 (Leading-
Edge Modulation)#z#l , TiPWMF &% 55K A & B8
%l (Trailing-Edge Modulation) , A& [ g3 1Y
HERFTUBREPFCEBEER LN ERER,
FAN4801S/2S B N Al R B M ER X PFCEI tHZhaE , A
FERR A ER B RHFNRABERERA,

L goost

D,

BOOST
e

V,

FAN480X A ER{SFAN4800EEML4800 , RFEEAEE
EH EHEEFHTE, FANISOXRIIMIBELLBKRE
Rffex—mH R+ =,

FANABOXEEZEREMEE K HPETSPWME
PFC #9 8 = B B (Soft-Start), PFCi8 B/ kB (Over-
Voltage Protection / Under-Voltage Protection){Rz&,
Z B H T 57 BR %l (Cycle-by-Cycle Current Limit) , €3
TRE AEB(Brown-out) ERE , MREFHEEZRZHET
ZEE, FRAEVUANALRANSERXNEZEEMEN
BETH. BE—BFANASOXHEREKRE , EhiH
R#A300W (10 WH #5# E R (Standby) Fr i fit) ,
M AEBEER0 ~ 264V , PFCERBLERA
387 ViRfitig k¥ mi8 @ X EH#EE (Dual Forward
Converter) i A E R,
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2. PFCEx

2.1 FAN48OXEIERE

FAN480XHEY Voo BB F {5 M EIR - BB B R 4B AT 12
it EFRRBEE Voo EBE R Vinon , BlQiF K]
#, PFCERHBEE , FCr LHNEBREKR LA
387V, M ASBRERERBITEAM , mzhREBE
1, RTBEVooZISHEMANTE , —RERE
Voo #% Ml 3 BHK S BB E P (Low-ESR) B EER =
REMRERE, RENWPFCRHEBLESRBEER
REMAEBNANE , TREZIPFCHER |, FTECyr
tHRBXAZARGEERRBASESEN1.21E , ATH
(NRFHE,

Ve, > V2Vinims _max ¥ 1.2 1)

FANABOXE AEAEBRREELERBLNEE
B K88 (transconductance amplifiers) , AI{E#A{ERRK A
FERME, tRAWERHEENSYE , TR H
2 BEE AR AT R S5 S O 52 HOK B E B 4 (E
BRFTERBRE | E—.

PFC Output

R17A

R17B

W=, B BERAERRETEERER
HEAURASEER 25V RBREWEHEBRNE
DB E. #(Ri7a+R178)EER1HY 2 B E 7T LA (2)X &t
B, SRAFERERR , RuaBERisMN B E D
(Voltage Stress)& > % EAZ 387V R ; it &
FBPFCERIMFAMN TR LK BEAEFBPFCEMY LY
470 pF WERE M,

Riza+Rizs _ Ve,
Ry 25

-1 )

APPLICATION NOTE

2.2 PFCThER tH4miEA

R FANASOXHIPFCREEZERERE X
(Continuous Current Mode, CCM) , Bt af BUR A B R
BERNWEBNE , WA UBREEBRRNDREHT |, AT
EREVUEAREERERNRLERFE , — MR
EERERNEBLERRKBWAEESERN 20%
30% 2@, MKW AEESER TR AG)NEE4)K
TE:

I o CFn
in(peak_max) Vin( min) (3)
P
p =--O
n=" 4)

AHERZEAEREZ AW AREERNBERRT
wm(5) X ; H A linpeak max) 43 T A 81 A 12 H E R
Vinms_ min BN RXARBAEBNERE , PoARA®R
HIWERE , nAEENE,

Al =dl X'in(peak_max)

Al (5)

I (max) = lin(peak_max) + >
HPdAZERERNWEIERSRE RN LGHI(—MREE
EA20% ~ 30%) , Iiman BERBHWRKXER.

EEERELE KRITZEERNEREIEZ
S\, B ZREEBHDrrc MYV AR E ; EEIEH
AEABLSEBREGASBRFEL , 0e6)X. AEE
BERMAT)RNFAETS,

Vo_prc —VVin(ms_min)
Vo prc
L= Dprc X;/fl/iz\(lms_ min) e
hER—_BED EYBRRBQHNMEE HRZELH
REIGHEBRNTE , ATUATMBEDEZPFCHEE
BH12EBUALRFERR. VRERBQZEXERE
it 7 #& 0 (Current Stress) W L (8) R Ff &S, &
BQED MNHEAMRELATLHQO)XAMES. HXR=
WD M FIIERATH(10)XAIFHE H,

(6)

Dprc =
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| —\/EI~ ) 1 4‘/Evin(rms_min)
Qlrms = in(rms_ min) E_m

8
\/EPO \/1 _ 4‘/Evin(rms_ min) ( )

- NxVin(rms_min) | 2 3mVo _prc

Al
lotpeak = Ipipeak = lin(peak_max) + > (9)
| [ !
Dlavg = 'O =,
Ve~ Omax) NewMmVo_pFc (10)

ATHLEBARRREBNRAEKR , —RE@H
ERRE LFEMAMIFRME (hold-up time)NER |

R AR (1) XA EHB HERNBE,
2P0 Xty

Ci7 2

NPwm (Vo_PF(:2 _VCU(min)z) (1)

HAPoRPFCAIEERBHBPWMA B EIIER | tho &
HERE , npamBPWME T ZRE |, Verrmn B TE
PWMER 7 AR MEFF B K 2R | PFCIRIAEER
MARRREEENS/ N NREER,

FHAFAN4SOXEE A Bl i/ R G R E N ER |, AT
LEPFCHTIRSRQEBLAPWMHN I RRREE
K, PFCERERAT D EEZEEBPWMIR K S BR2R
RUEERES K BHEEFTTLHAPFCREERMRE
fit | —HPHPFCERAAR. EXRNERALUEEPFC
WHEANEBRERREE,
2.3 B8 5% 3% 88 (Gain Modulator) A& B #

RAEFRTENBNEREE—EEZFIEAS  #EHE
EARRAESPFCHEMLBS , FRMAEREEBAE
B, WA FaHERMIFEILT V. RAREDESHE
REME=,

RTHRFARAKBENENPFCE D , EFAEFNAE
BEHEELBUTSER
2.31 HB— : VRVSERIFTERE MK B — PRI 27 2
ATHEIRFNERRAE., BN TEENEERR
WASBE(HNEREE , RLEEREVRVMSHHER
DRI BE(12) , EHVinms boun 43 B AK 3T A
E B 1% & (Brownout Voltage) B E B | Vrmswy_min) &
VRVSEREZESEIRBASBRENER , HEA
1.05 ; T EA{ECEEC4 AT LA (13)REE(14) NETHE o

APPLICATION NOTE

BD,
Ly

Modulator

W=, SEEIREAFHHE

Rs  VRmsv mim X7 105xm

= = 12
Rror 2\/§Vin(rms_bout) 2‘/EVin(ran_bout) (12)
R
Cy= ToT
2mmfy x (R + Rog) < (R3 +Ry) (13)
1+ R4 xRyor
c, - (Raa+Rop)x(Rg +Ry) (14)
4=
27Tf2 X R4

Hefy BEEA15Hz , L BFEEA23Hz , Rror B Roa
+ R2e + R3 + Rao

232 FB=  BERAMReBEREREB[AAENRK

WHER , TRAIS)NFEL ; BREA6MQ ~ 8 MQ,
Roa + Ry 2 ‘/Evin(m’s_bout)Xerl xGaiNmay (15)

VGai n_max

H A Vaeainmax= (IMo*Rmu) , Rmu AL A &L EE |

HERS5KQ ; F'EFHZRAEEE(Gainmax) T EM & — 1
FIE+M58.996 , FeE2Rm Al B (Voan max) I E
Bf 8% — Ry 4%+ H150.88 Vo

233 A=  BEEEUEREM (Rsense) , HRTERR
WHEREHHEANRESERAAZSAEREEIE
REMFEEE, FrLUE AR K E R (linpeak_max) AT LA
HEB)RNEE , WEREIRBAEBNERTH(16)
XFtEE R THEBAMTEN EME —NRET
MAEFEFRERBER R A EBHNIERE(Gain) , B
REIBRILBSMEINNEREMEMNIac. Vrvs,

FBPFCHRH , FTEBHIEREARVeal KNKHRE | B
REREZFNREEREHERNIA , —RERTL
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VAl A EREF R ANRFEEHE , BEEMEFVeasR
FTEASVESR , MAMAM)XAEMENENERE
P

\/Evi n(rms_bout)

| =
AC Ria +Rig (16)

Vea xGain xlac xRy

Rsense < 17)

VEA_max x Iin(peak_max)

FRAHEREREER T RERERNREEZH
EMABERRE , REFRH-1.15 VAV B ER LB |

A LAPRTE B R E R IRs max , HELATH(18)XFTERIBE
REREELNEAER , IBHERSREIRER
=EfaM, £EHEREMIISENSEEZRNE , EMtL
Re1EECc FRAE IR K2R , MBI R GRQEREE
IEFTE R ISR , R BFRED 100 Q , BIRIRHIE
REBFBRETEVRBERN1/2 ~ 1/6, BI=FHD18ED:
ATREBERER(nrush) FTERERRK , FICAER
BEEREE K BERFERAPEEBE-ME (Fast Recovery
Diode) 5 2 #8 tR & [2] 1§ — #& 8 (Ultra Fast Recovery
Diode).

-115v

(18)

R87 max

Rsense
2.4 EBFE %K (Current-Loop Compensation)
FAN4S8OX#PFCE 3 A MEEREHE , —BEAE
TERHEE ; 5 —EAESBERMHE,. SRERMEN
BN RESRRFEERE AER120 HzARE ; ™
ERLRFEENENER TPFCHEHEBRNEE,

EmMAPFCERZEHORNHEREER , HARA
Bl ERWSHER , AISTRBDLERE S XE |, &
BETEHN B ERINGREE sense £ EFREIRMHE
M B R EETE AL RER A ER120HzH0 K | 38
ERFERCORBENEEXEAT K FEEEEH
R, BERBER A ER K L/ Switching ripple , X f&E
BEEMANREYIRER | AR REERTE Y REER
fsBV1/6 ~ 1/102 @,

APPLICATION NOTE

Lboost

VSense

Vi
Isensel RSense

QO i gy g

RAMP 4 R ISENSE

AN 3

gmi
T
@)_ AV . Elmo

Gain
+ Modulator
Vmo F\)mul
VREF

BT, A 5 A R
HABNERENS , EREFGTSHBAERD
EBERRHESNEEE —EE  L—BEIEHAR
B B T wLboost B2 5 B BRERsense FTIE R KT« E L ETR
ZHmTHBASRNEBRESERN(19)R,

VseNnsE _ VO_PFC xRsensE
Viea  Vramp X 2Mfg x Lygost

AEEREHEI THRKERERE R
(Gpwm_oosT)21(20)3, , HAVrawr£2.55 V:

19)

Vo _prc *Rsense
Vramp * 21fg x Lygost

ERAAEREHERKEE , HH Grwm Boost 43
ARERZERERNEARBAREREM R ,
GPwM Boost oy B A= M A BRI FERAREE MR
Geiose R FHBE IR EMER W MR BRI IR,

RABERFZE MR RFIAREEHRP AL
¥ 72 R 8E 3 B (Current-Loop Crossover Frequency,
foEz  ATHILERMBEERT  ALEERRE
HARIBFHRBIRREPTAEN SR X ARRRIAREE
ERHARENEREEIRSE  FABREREENER
BRAEXBERMNERAEOI) , mE1)X , 8T
FAE)XFELHRE , HAGMAERBEMASEN
BaE,

GpwM_BooST = (20)

Rsense XVo prc
21fe x Lpgost X VRAMP (21)

GpwM_Boost fc_Lc = —| 20log

GP\NMﬁboostjciLG
10 20
Ri=—F%-——" (22)
1
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A

Gpwm_Boost_fc  fc

Gain(dB)

T
|
|
|
|
|
L i
100KHz

Frequency(Hz)

20*10g(Gpwwm_goosd

Ef, EREEREZRER

ATRRRFGARERNSAMAREMNER , B
17 BB 57 AL % 48 8 b % 3 0 — B T B SR R BR AR R 4R
Rfe , ~MREBRXBIARICRIEVIRBERIN1/6 ~
11102 , BRAREBRFTERBBARCH /1015
BE , REERCIRMEA BERERERIERNIAR , &£
AEAUERREENAESHEREPREER
ERMBE ; BB IARERRETEEARCH 106
i, AT R (23)EE(24) N T E HFTEMCrEEC20

1
2=
2mfz xRem |y _fe. (23)
10
1
Ci=s—"5—
27Tfp X RGM fp :lOfC (24)

2. 5ERiE K7 (Voltage-Loop Compensation)

ERERBENFNELULERERFENSS , B
BERBEENEEPFCREEREBE , Rt XARE
BHE®R 120 Hz ripple , EXHREERERHEN
HEXEEH/N , BEENRS SEHHBREENE
ERE , —MEBEEEESNERAIRERN —FUT
(B#&10Hz ~ 30 Hz) , MRS BMEER LR ABW AR
BERANNEERIFTERNERER , REESRER
HEPMA— BRIV, AREBAERHNAE ;
ABPFCERZEHEERNBETEER K Bt ASRE
ERRFriE AR ER , HPGu oA BEBREZER
ERHRFAREEMIR , Geaoost R BEBEREKR K
BHHBESEREEME , Gu_coATTBERBER
BRI 2R AV SRR B FE dh AR

APPLICATION NOTE

PFC Output

PFC Output

IIN cBqu RLoad

Rr1

FBPFC

Rr2

D
£
o
|
|
|
|
P i i -
1Hz 10Hz 100Hz Frequency(Hz)
GVL Close
20*109(GvL_goost *Gvb)
Et. SEESRKZRER
HARBRMERBEMS K EBREFHEXNTRRERE

FEHY 18 25 (Gv_BoosT) M1 (25) R, , A AVEABVEAEBH
A FAEE , EEAVead - Vea(5.8V - 0.7 V) , N Average
m26)=x.

1
| -
S IN_Average * 211fs xCau (25)
oost =
- AVEA
| -_Po
IN_Average = Vo, prc (26)

RABBRF[ER DR RFAREEBREP AL
¥ 7E R 8E 3R B (Voltage-Loop crossover frequency,
fuc) Y B 2R Gyl Boost fve , F1(27)R, , HPRBIBLRRES
MAEE A RIAEMN1/6 ~ 1/10EHIE (fvc = 2fine/6 ~
2fine/10) , B 7 X BERNCHBSHEAT , BLE
ERREMAB[NRBARMAIHEENES S ARIR
SHERERERUERMNIEREEIRSE , FABERE
ERER SN TBEREER/TF(0dB), /M(28)
HA Gy poost e A RIBIBREREI BB RAVIER |
GuwABE s BEENERER , 029X , WAFA
GBO)XFEHRE , HFCMVAEBREMARSMIES,
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1
2mfyc * Cpuik
AViga (27)
2fine.

IIN_Average X

GVL_Boost_fVC =

fyc =

Gea_Boost_fc LG = *[20|09(G\/|__Boost_pc ><G\/D)J (28)

_ RF2
o= Rr1+Re2 (29)
GEA_Boos!_fvc_LG
10 20
RVl = T (30)
ARTRBBHES L XMMERN ZIRFE KK D FT

ERREREREE AR | Kt EREERK AR
n— {8 F B3R R B BRIARNe , 1 — R HEEN
BRI EHERC1/104EHIE , A RIAG1)X
T EHTEMICv2o

1

e 2z xRyaly _fve (1)
10

PEBEARNRATEAEES L -IRERNERE
Eﬁgﬁ , A RMAG2)~Q@NXFFEHMENCH , H

, B2 XABMEHEREWAZRERNELR , (33)X
F;iﬁltﬂ%@t—mnglﬁﬂﬁlﬁ/ﬁigﬁ BHXABWMEER
HEREBRHERRERASRITIERNELE , XHPak
TREENSHNESE , /) RXNABMESBEAHER
BREMABITERNER , ) RNABEBRBREZ R A
FIEREBAENMET , HPCMAEBRERM KRN
BEE, CEEXERR-AMEZAEERER
MHNEERE , BCvEUAK KRIESIHI R = IREKAK

7, BFEZ RN ZAREBENBERLD , ZERKE
REEFEIBE ; RZEAD , RIVEALZIRERE S
AZ  EAFRLZBFEERDT , ERWAERERK
1 1
Cak " wCgyk 2% 2xfiine X Cayik (32)
VBulk_sH=lIN_Average * ZCBuIK (33)
_AVeaxa
Svo_ea VBulk_SH (34)
Gen o=t (35)
_ Gea_sH
Zep SH= “om, (36)
1
Cv1= (37)

211 % 2xfjine X Zga_sH

APPLICATION NOTE

2.6 MR PFCIa i Zh8E (Two-Level PFC Output)

ARARKIRBASBEAREENRARER ,
FAN4801S/2S IR AT R BN M R NPFCEI L ThEE ; R
ARBEERAAERARER A BREPFCHALER ,
LUR A RFMTIIRIBA , BARKNRE.

MENAFFR , VealZE W EEVRMS 12 I A 2R & 88
BETEEIABASBASRNMRR , EELRR
BF , EFBPFCERNEE4£ 20 AN ER R BRLEM ,
EFBPFCHWSEZER LA , BEPFCHBWEER | Fr
MR PFCE HER A M (38) N EHE H:

PFC_output ~ Re1tRep x(25-20UA%Rg5)
F2

BHIRER : BERMERAPFCHEERA30V , M
HMAFEA3LTV , RERRBE28 KQ , #(38)X AT HIRMAE
43MQ., MEBRAPFCHEERERREE3IOV ~
300 VW EIE 2 M.

PFC Output

(38)

W\, MEYXPFCHHIhEE
2. 7{EX Tl A ER{RE (Brownout Protection)
FAN4SOXABEXR R A ERRE , VRMSER

SEARTWMASEHMRE , EVRMSERN EWERK
R1VE , BISZBIASOPFCHAASRIFLLE |, M BMRERMR

REXRBMAZEBRBHNZG , TENARTE
Rafy 0 BRLEHISRVRMSE IR ERER , R H(12)
NEHE B E ERREH (Brownout) P & B Re/Rror 0
BB ; 1K E B YD A B (Vingms rownin) AT H (39) AT &
tHo VrusHv minBVRMSERERER R AERRE
WER , HER1.9. BHIXRR : EREBRRBEHNERSR
A75 VackE | Re/ Rrotfy 2 B 61 20.016 , K L ATSK
ERYIAERR83.4 Vaco ¥M230 VacBUMERR#
MWIER , FEMRRY Riot D BHEHIZE AT , Riat
RistB BE LB EF

V:

 VRMS(HV_min)
in(rms _boutin) =~ — R,

J2x Ra (39)

Rror
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3.PWM Et

3.1 XA RE (Soft-Start)
FAN480X A1 2 Bk =X BR Bh (Soft-Start) By ThaE |, B %
FREHHERBENRR , BFHERPFCIREERB
ERNAR, BEEBNBERE Vrsrrc > 2.4 VEFH(R K
Vin OK) , IssBFIREICssTEE , BVssHEEE1.5 VA,
OPWMEASRBA S L , AIREEEREVssREE1.S VIV
:EH;IFﬁtDELAYEEHQEECSS%g{E m40)x , —RRIEERF
BREMNEIOMs , FEERBFREKR N CssEREKX
’J‘)EI HRBHERSFAERENRAR , BEAHER
HEHREHNBERRE  EXNBHERELRY,

MEERBEREBAX , IGHERN ELARKEEAR ,

BEREMERN LR,

Iss

APPLICATION NOTE

3.2 REY MR

FAN480X 2 PFCiis 19 ] #88 £fs_prc EEPWMuz#Y 4]
SRRl pwn T RN CTERIREE , AIBE(41)
X o EEFAN4802SEEFAN4800CS/U 2 PFC i #y £ #2

$ERfs prc EEPWMim B9 PN 88 Rfs pwnB1: 2, EEA
REREE.
1
fs prc =1 - kH
s_PrC =15 PWM = 4G R C 4Gy x2a0) <) (41)

BHIRREART =7.75kQ , Cr=1nF , AJBIHER
555 kHz,

3.3 EREHE (Voltage Mode)

EREHER , LFBPWM LW EEE BV HE

o — tornr o)  RAVPHZSR{ELBEBEPWMNEEERD, £
15v ~ = S =y
VcHVrer U PFCEIHER LHERER |, A ST AR
DEREWARNEREBRAEMNE  FERWHER
ER 3R RAR R o] BARK,
. ‘ Voc / 387V 12V2/10.5A
1 ! i Lo Ly o 12V1/6A
| }C17 R 5&8%_1% , ADs ) D¢ Cio| Cao 12y
! ! 17A - ][D77 T
| PFC Stage | I Ruze : L
| | % N L 5v9A
i } Rao E[ xD % > AD Lz%:n Ca
B e _RQs T i
| | : gﬂ 4 Ls 33v13s5A
i i | 1 Co 23 24
} } } R? ' HC5 Rz c TC
] —— y Rl Rez
;i L $ 12V
‘ #Aiiiii SSSSSS b Vpp|
i Pl R
rrrrr - R LCe 1
mer emi o Cist | B2 o5y
Ce C7 Lol %Rm [Ce6 Ren Cll,glé,clﬁglii_%R
J Tl T 1] PRI GND
B, PWM ETiRiER
mE+ R —E=1+/\ , EFVcA EVREF ,
‘mTﬁPFCﬁﬂjFﬁth’JIﬁlﬁ EE,EVBUIK _peak , yu(43) , D( )
_ max
Bt A R (42) R 5T AT B ERrawe , AR CotfE— Rrawp = Ve 42
(42)
- _ Cramp xfs ><In(V v )
RXERE470 pF ~ 1000 pF , VARIE—MRERE2 ~ 5V, c+Va
V, =V,
oM BFANABOXHY B A EAEBHI05, ttimslg=Reg VP °1—PFC @3
A AERNERITSERHEERES L AILHERE +E‘:IIN_Average\/(ZBulk)2+ESR(CBqu)2:|

EREERS,
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E+. PWMEERHER
3.4 BHR#BH#ER (Current Mode)

ERZEHES , UFBPWM LM EREBRVRERER
FEEERGSNIRE  URABRSTEHDN R , W
B+ =ik —mE=—t+h K EEEEEFIERNAR
AAESBRRNEEEERE |, BHMEEEMABYIRE
P&V HMA L e ESTEHDNEL. MPWM
HowmABERREINEE , PWMEIZXEH 4 (cycle-
by-cycle){ERIEFREE LW ER | BVsenseilBiB1 VEF |
2= LOPWMEASE |, EEZBMERR IR THEE,

PWM RAMP
VREF ‘ 1.5v

Ra

VDD

FETTL
[]

mi

W+—. PWMEiE 4=

APPLICATION NOTE
3.5 BBERELFT (Transformer Design)

SRBNRG, BRUUFNAMGL)ARKERFE
MEOERRRE , HPA RSO ENUEER , AvB
BRRRAVBEES , ABRAHBELE —RRE02T
~ 03T, Dema B ERBE —HRFRES00 ~ 500 A/lcm? ;
BRI A (45)X 82 (46) X FT 5 AR 75 89 40 4R AU B B B IR R
MBI , HPVocnBPWMH K A ER,

292 x P4 x x
Ao =Py xAg 2 [ :SABDS;: r}(cm) (44)
V minXDcna
Np min = szfs—xABXlOG (45)
Vo(n) *VF()
N =—" 7 xN
S(n) VDCmm Derma P (46)
SRETKAZREL BRI TEESE
B+=, ﬁﬁgﬁjg%ﬁ‘f:o , EHNp1EENp2 5 —

RAGEAE |, NsmA 2R, ZIRAIBRE R SIRAER
AR, A ATUERFARRENERE , Mylar TapeR

$B1&E, Margin Tape &E &,
High-side Vs

MOSFET @ o
sz NSn
5 ;
* i
N i
Low-side Pt Vs
MOSFET Ns,
VSl
NSl
Secondary
GND
B+=. BBRTER
Margin Tape Margin Tape
3mm 3mm
P -« —> <«
Np2
Mylar Tape 3T
Ns(n)
NSl
Mylar Tape 1T
| Nsz |
Mylar Tape 3T
| Nox |
BOBBIN

E+=. BERRENE
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3.6 PWMIh =R T A2

HRERBIEMERIBNNEYE K MEDRRES
EREEESL THERRAREER , EEFEB— XA
BESEER XA FRESNEXZERE ; £IHX
mEARLE  —XASEBERE  WED.EDEE
B, At FEESBRNREEE SR, HMNDEE
DsERAER/YRRR FNERSESTERIBPFCH H
ER, WHEREER., BE_EBD.EEDN B2 E
(4N, WRABE(48)K . i B — M8 Ayt BREE
MRASE 4R , EFBHER-—BROMREEZ R
& [5) 838 BF Y BB R Ior ER R BW B FTARAZ I B lorv , T K
1B T IoFpeak) , HEAPAlLonBAEZFHEBMEERLNER

TR AN (50) R 6
Vbs_02 =Vbs_03 =Vb4 =Vps >Vo prc x1.2 (47)
| | > Po
DS_Qz(ms) = lbs_q3a(ms) =
Npwm *Vo_prc % VDrax
o (@8)
ID4(rms) = ID5(rms) 2
Npwm xVo_prc X VI-Dinax
N
Vor 2Vo_pre X P— +Vo(m)
S(n)
IpE 2 lout(n) % Dmax (49)
IpEm 2 Iout(n) % (1~ Dmax)
Al
IDF(peak) 2 Iout(n) + 2LO
AILO(n) = dILO(n) X Iout(n) (50)
3.7 i E B MR
HE+MEHERFERE K WHEBV.KHEY

BEARERMELENER , SRTL431FRENZE
EBMLE , EREEREBZRLHAARERD , EB

XBEBRE—RREZRAIAR IR | WA F R K ec

HahNBEEEREDS - RANSEEEH L, RS
Crif i — B —EETHNMER  TUBERERRE
ERRAHFMEXN RIS HER R HERNESR
FREMN TR, MRAERTREEREEREEME
FNEE  ARUEXEHNERND  FEREE

BRE  SERBHEREENEREE | WEEER
K FAERAERHI PR HL T L

APPLICATION NOTE

M+, &HERENRE

4. BRETRHI

UTRH—ERES , EhERRMITENESR
FEWMT :
Vour =12V & R
loun = 16.5 A & ER
Vour =5V & ERR2
louz=9 A & ER2
Vouz = 3.3V W EE3
loutz=13.5 A BHHER3
Vous= - 12V I HERS
lous= 0.8 A & ER4
Po= 300 W BRI EE
Vi_msmin =90V | REX R AER
Vin_msmin) = 264 V | @XM AER
n=0.8 BRHE
Newm = 0.9 PWMEE jT 2 (&
thp = 20 ms MR
dl = 20% PFCERLHNERERKE
fine = 60 Hz RREBR R
fs= 64 kHz kLS
Vo_prc =387V PFCHi HER
Vinems_bouy = 75V | {EEBRE 2 (Brownout) N ER
a=4% BHERAEER
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AB=027T SREWBERILE

Dema= 400 C-m/A |ERBE

Dimax = 0.35 PWMM & A EEBH

dio; = 10% 1L2VVRHER IHNERERE

dl o2 = 20% SVRHERENERERE

LU AFAN4800AX HHREZH -
VRMS#E W& &K A EBK

VRms(Lv_min) = 1.05 V B

Rmu = 5.5 kQ e LRt HEMR

Gainmax = 8.996 FEF|RAE R

Vean max=0.88V | FEBRNFZAE

VEA max= 6V Veakxk K H ER

VRramp = 2.55 V =ARRRER

VeaH=5.8V Verlx s =8

Vea= 0.7V VerR X EBR

Gm;= 85 ERRERARNEEE

Gmy = 60 ERRERARNEEE

lss= 10 pA SSEMZER

Omax= 0.5 PWM & K FR %1 & 138 5

UTHSBRRRHEE TS
1LHBR—  REHRRRPFCHL S BREHE

1SR E R BEERSs = 65 kHzEECT = 1nF , RA@UNRK ,

AREFTEMRT = 6.2kQ , —MRCHERELERER
470 pF ~ 1 nF , BRFAIEEN=ZARMRB RIS
B4, EREEESDMIEX,

BER1A13KQ , THQR)NFTEMENRI7a+ Ris
= 1999 kQ , #iE#ER7a = Rize = 1 MQ , —fiRFER1HY
BEEERBEAKQUL , RmERNEZEZERR
KQELE | BRIBZHIHEER,

2. 58— | RIEPFCIIERTH

B (3)NEE(4) X BT Hlinpeak max) = 5.89 A , TEASGFIER
EMdl = 20%RAB)XAIEIL = 6.482 A, H(6)XN AT A
Derc£0.67 , FTATTR(7) R SFTEENPFCEREST
B BLi=1.115mH , A 1mH,

PFCHYMOSFET&EDiode AT H(8)x.. (9)XEZ(10)xX
SFTEHMENT Rlaims = 3.54 A, latpeak = 6.48 AR
Iptavg = 0.957 A , T ER th % ZHIR 1B KA FTER EMPFCH

APPLICATION NOTE

HEBREVar = Vo1 > 387V, R AT AR M8 — &
¥+ =2 ERMOSFET Bdiode , & FAFDA18N50
(Vos = 500V, Ip= 19 A, Rosen = 0.265 Q)#¥IMOSFET ,
EEBYC10600 (Vrv=600 V, Iravy=10A,tr <19 ns) diode,
PFCH# L ER A AFEHEREVC17min = 310V, 1
AMNREAMEENBEFE 15248 pF , EA270 pF,

LB  REFEHARTH

BEAKREBREVRVSENERYIEEEME , 22
Rs= 36 kQ , ATH(12)RXBR10o1A2315kQ , BIZFR2A
= Roa= 1MQ, Rs= 200 kQ , AJERIAH(13)XEE(14)X
FTEFTEMCs = 0.05 yFEECs = 0.211 uF , BACs =
47 nFEEC4 = 220 nF,

REFRERSEABHER , TH15)XARUAMEN

Ria+ Rig = 5964 kQ , i#ER1a = Ris = 3 MQ, H(16)

NAHacH17.68 YA |, BTREBRZVeEaRREA45V ,
A(17) KA HRsense< 0.111 Q , EAH0.1Q /3 W,

450N RBFERERMHRE

R}Efc= 7TkHz , W HREEREX A ASRE
MERBARFRTREN —¥  BRERMAN , A(21)
NEE(22)KX AR HR1AB17 kQ , EF20 kQ,

FREfz = 25kHz , H(23)X AR HCi2A0.11 nF
BAO0.1nF, REf = 70kHz , H(24)XARHEChB
3.1nF , #ERA3.3nF,

5.0  RIFERERERE

B (26) =X B2 (29) 3 AT Al lin_Average = 0.969AEEGvp =
0.00646 , & Efvc = 22 Hz , FTEA(27) 3 GuL_Boost fvc =
5.091 , (28)F Gea Boost fvc_LG = 29.662 , #H(30)= AT Al
FREMIR1 4506 kQ , EA510 kQ. &Ef.=5Hz, H
BN T HFFENCA0.062 uF , A8 nF, H(32)
X A & Zcouk = 4.91 mQ , K A (33) R A Al Vouk sH =
476V , BBaERERLI% , MAFEM B H A (34) R EE(35)
A AT HGvp ea = 0.0428E2Gea sv = 6.636 , B A(36)
NEA(37)X AT AP EHERAICv1 = 0.011 uF , A0 nF,
6.5 B8N | RERKX B R RSREPWMERE
FlEN

5% TE BRI ED B B toeLay =10 ms , HH(38)XN AT HICss =
0.066 pF , i#H0.068 yF, EPWMEAERZEHIE |
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AIF%EV: = VrRer = 7.5V, Va= 3V, Crawp = 1000 pF ,
RGN THFFERIRrave = 22.86 kQ , i#F22 kQo

7.5 8t  RETBBES

H(44)X AT HAr = 1.3124 cm? | B FERL35/9 &0
Ae = 1.07 cm2BREE#REEAW = 1.527 cm2, H(45)FX ATR
HATEWN —RAIBEN = 7218 , #A74E, 8BRE
12 VEESVEH — BB BE AV = 0.7V, H(46)N A
HINs1 = 7B , Ns2 = 3B, BRBBEFER=HEEL
REFABEZES R | BBNs:EENs BEENs £, FENs
12v= 4B , Nssv= 3@ , Np1= 37 , Np2= 378 , 1
E+x, EREEREENE .

High-side Vv
MOSFET @ ) sV
Np2 Ns-12v
5 P P VS-SV
) Npl Ns.sv
Low-side Second
MOSFET
GND

W+&., BERREE

Margin Tape Margin Tape
3mm 3mm
—> « —> <«
Np2

Mylar Tape 3T

‘ NS-12V ‘
Mylar Tape 1T

‘ Ns sv ‘
Mylar Tape 3T

| Nos |

BOBBIN-ERL35

E+A, BERFRERE

8. BR/\ : IBIEPWMINR T4

FH(47) = B2 (48) =X 7T 401 Zh 3 &2 B8 B % g — AR B A9 T
BELERAPFCHE HER3B7TVIN1.215 , XK
MREAR1.46 A, BE-EBREAR1.07A, FHILE
FFCP11N60 (Vos= 650 V, Io= 11 A, Ros(n) = 0.32 Q)
HIMOSFETEEFR157 (Vrv= 1000 V, lr= 1.5 A) Kdiode.

FH(49) 3\ AT A H12VEY B R — MR 88 AV T B Vor 2
48.29 VEEFFIor = 5.775 A, lorm = 10.73A, IpF(peak) =
17.33 A , i& A ¥ 5% 20 AT B 60 V # FYPF2006DN ;

1\

APPLICATION NOTE

SVHER-_BMENMEVor 2 21.29 VE T Ior =
3.15 A, lIorm= 5.85 A, lorpeay = 10.8 A , ZFT#R60 A
it B 45 VEY STPS60L45CW ; 3.3VHI B 7 — i B 1Y iy
BVor 2 14.73VEEiFlor = 4.725 A, Iorm = 8.78 A,
IoFeay = 13.5A , & A T & 60 A Tif B 45V HY
STPS60L45CW,

9.5 BN : 3.3V HARERER - 12Via HHAREE

33 VHEHER , AR A KBRS RE
B, M- 12VHNRHEBTURNABSERRER ,
taU2EE++t,

12V2/10.5A
12V1/6A
12v

!! D12 C25 %

Le Le Ls
1 pO3.3V/13.5A

M+, 3.3 VB AR - 12 VE TR

© 2008 Fairchild Semiconductor Corporation
Rev. 1.0.1 « 6/21/13

www.fairchildsemi.com



AN-8027SC

4.1 BREML4800FIFAN4800HI 5=

1 74 FAN480X B2 ML4800 F1 FAN480X 5 fill 52 2 48

@, EARABERNLEHTE , RLEZELEHNE

o, EALER , BREEENTSOT:

1188 Ra+R1e , HAFAN4SOXHI TRIEBI S BRI N E |
E I EIACERANRA+RsER S ERE | LIAEH
#HHIRR , EBEMRAFERA+RERLE A6 MQ
~8 MQz M,

APPLICATION NOTE

28 CssER , HRFAN4SOXMIss B R R — ¥ |
HHECssERNBETEBERRRMN—¥,

3MEHMRIEF , FANASOXAZPIRBELEBRNBREAR
RAMDZz— , R EREDRER L EETRERE
FARRNES Z—

AVer RN EBE REREEISVES , BVer £EW
EREBREDE/PNRL00 mV,

5. 1£85V ~ 264 VR R AZEBRH EMAREFTR , VRMS
ERNNEREXREBAEES VREER1.224 VB
BiREA15 HzE223 Hz,

© 2008 Fairchild Semiconductor Corporation
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AN-8027SC APPLICATION NOTE
5. BRA#RER
EBRER  BHERE | XREBAEERER BRHERRHER
ATX 300 W 90~264 Vac 12V/165A; 5V/9A; 33V/135A; 5V/2A
5.1 %6
B RFAATX 80plus MR Ei,
B FAN4800AS/AURY#ZEHI 5T £ ATERAML4800EEFAN4800 , EF B LN EHEBL K,
B SRIESRERA Switch-Charge My B i AT AR B S HIPF SRBYE I THD.
B PFCEEPWMER A T [E 5 3 i) AR B T B B 47 ] SARRKPFCI I ER EAERER,
B ZERFEEE . OVP (Over-Voltage Protection), UVP (Under-Voltage Protection), OLP (Open-Loop
Protection), XA ERRHIFHRE,
5.2 BREHEREER
m {EAFSQO170RNA PWM ICRERSVI2ANEHEI EIR
B fEMSupervisor ICEREMEMNEHARE |, RMEZIRAIZHEBHEOVP, UVP, OCP (Over-Current Protection)

H{R3E , PG (Power Good) FA%% , PS_ON&ASR , AR EIFNOTP,

FBPEC

= PEC [SENSEVREF

4

VRMS

58 OPFC

& — FRPWM  OPWM

"— RrrCT

VREF

Rl
R22K 0805
FBPWM

GND

§ o maMPWMILIMIT

NIO 6
0 FAN480x
RI1
IPWM
N
Cl

C/1000P,0805

/330010805

14

vpp —&2

12

1 N2

=
FAIRCHILO Soe s .
SEMICONDUCTOR ==
0 INITIAL 14-Oct-20081ZE [ A4 Reviewed By
Rev.| Description DATE EHEETI of Approved By

+/\. ERFIFAN4800AX 2300 W-ATXJE Fi #23% Bl (/M)

4
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APPLICATION NOTE

vondnsea] e
N | o

8|z
8| &
Tlal @
—R|Hl =1
4N E =
mREE i
alzl € 28
= 1
OD
&
HHHEP
.gixsn
oo |2
sl |2
g

M+ h, FRAFAN4800AXZ300 W-ATXPE F #5755 M (E4R)
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RIKE—. 300 W-ATXEHR(MR)

APPLICATION NOTE

PART# VALUE NOTE PART# VALUE NOTE
Resistor Capacitor
R9 6.2 kQ SMD 0805 *5% C5 100 pF SMD cap. 0805 +10%
R8 7.5kQ SMD 0805 *5% C7,C13 1nF SMD cap. 0805 +10%
R4 20 kQ SMD 0805 +5% Cc9 10 nF SMD cap. 0805 +10%
R10 22 kQ SMD 0805 +5% C3,Cl11,C12 0.1 yF SMD cap. 0805 +10%
R7 24 kQ SMD 0805 +5% Cc2 220 nF SMD cap. 0805 +10%
R3 36 kQ SMD 0805 +5% C8 3.3nF SMD cap. 0805 +10%
R2 200 kQ SMD 0805 +5% C6,C14,C15 470 pF SMD cap. 0805 £10%
R6 510 kQ SMD 0805 +5% C1 47 nF SMD cap. 0805 £10%
R5,R12 10Q SMD 0805 +5% C4,C10 68 nF SMD cap. 0805 £10%
Transistor Diode
Q1,Q2 MMBT2907ALT1G SMD, Fairchild D1, D2, D3 1N4148 SOD-80
Q3 MMBT2222ALT1G SMD, Fairchild
IC
Ul FAN4800A | DIP-16, Fairchild
RIE=, 300W-ATXBHFR(ER)
PART# VALUE NOTE PART# VALUE NOTE
Fuse Capacitor
F1 | 250V/7A |  Glass/Quick c22 100 pF Ceramic cap.,1 kV
Resistor C13 1nF Ceramic cap.,1 kV
R47 10 Q 1/4W +5% C43 150 nF Ceramic cap., 50 V £10%
R77 220 Q 1/2W £5% C18, C26, C27 100 nF SMD cap. 0805 +10%
R70 11 kQ 1/8W +1% C1, C39, C42 10 nF SMD cap. 0805 +10%
R72 2kQ 1/4W +1% C40 0.1 pF SMD cap. 0805 +10%
R23 3.01kQ 1/4W 1% CLLOI2 G2 | 0220F SMD cap. 0805 +10%
R36 32.4 kQ 1/4W +1% Cc7 47 nF SMD cap. 0805 £10%
R33 100 kQ 1/4W +1% C10,C43,C44 100 nF SMD cap. 1206 £10%
R30 1 MQ 1/4W £1% C20, C20A, C21 100 pF SMD cap. 1206 +10%
R40 0.18Q 2W £1% C19 2.2nF SMD cap. 1206 +10%
R31 0.1Q 3WS+5% C35 1uF Electrolytic cap. 50 V 105°C
R10 0Q SMD 0805 +5% C15 4.7 uF Electrolytic cap. 50 V 105°C
R18, R59 10Q SMD 0805 +5% C5, C38 10 pF Electrolytic cap. 50 V 105°C
R60 20Q SMD 0805 +5% C6 22 uF Electrolytic cap. 50 V 105°C
R54 47 Q SMD 0805 £5% C32 220 yF Electrolytic cap. 16 V 105°C
R42 51Q SMD 0805 +5% C17 330 pF Electrolytic cap. 10 V 105°C
Electrolytic cap. 450 V
R52 120 Q SMD 0805 £5% C16 270 yF 105°C

© 2008 Fairchild Semiconductor Corporation
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AN-8027SC APPLICATION NOTE
PART# VALUE NOTE PART# VALUE NOTE
R51 180 Q SMD 0805 +5% C31,C34 1000 pF Electrolytic cap. 10 V 105°C
R45 300 Q SMD 0805 £5% Cl4 1000pF Electrolytic cap. 10 V 105°C
R80 330 Q SMD 0805 £5% C28 1000pF Electrolytic cap. 16 V 105°C
R35,R37,R53 470 Q SMD 0805 £1% C33 2200uF Electrolytic cap. 10 V 105°C
R43, R44, R82 1kQ SMD 0805 +5% C29,C30 2200pF Electrolytic cap. 16 V 105°C
R61 1.2 kQ SMD 0805 £5% (0°] 1uF MPE cap. 400 V +20%
R69 3.4 kQ SMD 0805 £1% C4 0.47uF X1 cap. 300 V+20%
R79 3.6 kQ SMD 0805 +5% Cc23 4.7nF Y1 cap. 400 V£20%
R65 4.64 kQ SMD 0805 +1% Induction
R38,R66 4.7 kQ SMD 0805 +5% L1, L1A 9mH EMI filter common choke
R8 9.1kQ SMD 0805 +1% L2 1mH Ring choke
R3, R4, R7, R9, R78 10 kQ SMD 0805 £5% L3 10pF Rod core for 5VSB
R11 10 kQ SMD 0805 £1% L4 1.6mH Mag. Amp.
R12,R13 20 kQ SMD 0805 £1% L5 1.8uF Rod core for 12V
R46 32.4kQ SMD 0805 £1% L6 2uF Rod core for 5V
R19 0Q SMD 0805 +5% L7 10uF Ring core for 3.3V
R20,R21,R39 10Q SMD 1206 +5% L8 2.5uF Rod core for 3.3V
R71 51Q SMD 1206 +5% L9 Multi-choke
R48,R48A,R49,R50,R76 100 Q SMD 1206 +5% Diode
R2 470 Q SMD 1206 £1% D6 IN4935 1A/200V
R58,R83 2kQ SMD 1206 £5% D4 UF1007 1A/1000V DO-41
R6 10 kQ SMD 1206 £1% D12 FR107
R14,R14A,R25,R26 1 MQ SMD 1206 £5% D14, D15 SF34 Taping 3A/200V
R15,R16 100 kQ SMD 1206 +5% D7 BYC10600 TO220AC 10 A/ 600 V
R29 2.7 MQ SMD 1206 £5% D8, DD?L,8D17‘ FR157
R27,R28 3 MQ SMD 1206 £5% D3 SB540 DO-210AD5A/40V
R56, R57 8.5mQ /1.6 y C°pper;'\g§/:9a”ese D10,D11 FYPF2006DN | 20 A/ 60V TO-220F
NTC2 10000 Q Thermistor/5y D13,D16 STPS60L45W 60 A/ 45V TO-247
NTC3 2Q Thermistor/13y D5 LL4148 1A /100 YV SOD-80
Transistor D19
Q1 FDA18N50 18 A/ 500V TO-247 BD1 GBUB805 Bridge Diode 600V /8 A
Q7 PN2907 TO-92 IC
Q4,Q5 FCP11N60 11 A/ 600V TO-220 U3,U4,U5 TL431AC Regulator +1%
Q6 BD140 TO-126 u1,u2 FOD817A DIP
Q8 PN2222 TO-92 u7 FOD817C DIP
Varistor us SG6520 DIP
MOV 14 ¢ /470V Varistor U6 FSQO0170 DIP-8
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5.3 BBERRE

Pin 1 «—

13
N3

8,9

[ ]
N>
10,11,12
N

14

=1, FRBREEHE

RiE=., TRBRRRRE

Margin Tape

3mm
1«

—>

APPLICATION NOTE

Margin Tape
3mm

<«

Mylar Tape 3T

Ns

Ny

Mylar Tape 1T

N3

Mylar Tape 1T

Mylar Tape 1T

N2

Ny

Mylar Tape 3T

BOBBIN-ERL35

W=t+—. ERBRHRKIEFE

Margin Tape Margin Tape
3mm 3mm
- ==
Mylar Tape 3T
| N, |
Mylar Tape 2T
| Shield 2 |
Mylar Tape 3T
| N: |
Mylar Tape 3T
| Shield 1 |
Mylar Tape 2T
| Ny |
BOBBIN-EEL19

=1 =, BYERBERREIEF

No Pin(s-f) Wire Turns Winding Method

N1 3-2 060 37 Ts Solenoid Winding
Insulation: Mylar Tape t = 0.03 mm, 3 Layers

N2 | 8,9-10,11,12 | Copper-Foil 10 mil | 3Ts | Copper-Foil Width 18 mm
Insulation: Mylar Tape t = 0.03 mm, 1 Layers

N3 ‘ 13-8,9 ‘ 1.0 o*4 ‘ 4Ts ‘ Solenoid Winding
Insulation: Mylar Tape t = 0.03 mm, 1 Layers

Na | 10,11,12-14 | 0.4 ® | 6Ts | Solenoid Winding
Insulation: Mylar Tape t = 0.03 mm, 1 Layers

Ns | 2-6,7 | 0.6 ® | 37 Ts | Solenoid Winding

Insulation: Mylar Tape t = 0.03 mm, 3 Layers

Core-ERL35

Insulation: Mylar Tape t = 0.03 mm, 3 Layers

Insulation: Copper-Foil Tape t = 0.05 mm-pinl Open Loop

Insulation: Mylar Tape t = 0.03 mm, 3 Layers
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xRN, HERFRBBRARSEE

APPLICATION NOTE

No Pin(s-f) Wire Turns Winding Method
N1 2-1 0.27 0 90 Ts Solenoid Winding
Insulation: Mylar Tape t = 0.03 mm, 3 Layers
N2 ‘ 10-8 0.55 ©*2 ‘ 11 Ts Solenoid Winding
Insulation: Mylar Tape t = 0.03 mm, 3 Layers
N; | 21 027 ® | 58 Ts Solenoid Winding
Insulation: Mylar Tape t = 0.03 mm, 6 Layers
N3 | 5-6 0.15¢ | 31Ts One-Sided Winding
Insulation: Mylar Tape t = 0.03 mm, 3 Layers
Core-EEL19
Shield 1 -pin6 Copper-Fail 1.2'I|:zc?ppen Copper-Foil Width 12mm
Insulation: Mylar Tape t = 0.03 mm, 2 Layers
53.2 BERRWERAKE
RIEH, TREBRERAE
Pin Value Remarks
Inductance 3-6,7 13 mH (minimum) 1kHz, 1V
B Core and Bobbin: ERL35
B Ae: 107 [mm?
RN, BEEFRBEERFRR
Pin Value Remarks
Inductance 3-1 1.25 mH 5% 1kHz, 1V
B Core and Bobbin: EEL19
B Ae:25[mm?
5.4 BERER
xEL, RARAURER &/, PFETHDRAIRER
Input L Efficiency Input Voltage/Load PF THD(%)
Voltage/Load SilEEmE Requirement of 80+
0
115 V] 100% Load| 80.20% 100V/ 75:N Load 0.976 14.56%
115V / 50% Load | 83.39% 100 V / 50% Load 0.990 11.09%
115 V / 20% Load 82.04% 509 100V / 100% Load 0.993 9.70%
530 V/ 100% Load|  82.62% el 230V /75 W Load 0.909 24.17%
230V /50% Load | 85.30% 230V / 50% Load 0.947 21.26%
230V /20% Load | 83.49% 230V /100% Load 0.966 16.93%

RN, EXRBACBREARER

Minimum Load

Maximum Load

AC voltage of turn off

71V

72V

AC voltage of turn on

84V

8V
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AN-8027SC APPLICATION NOTE

Rig+, BRBEF

/
A
‘%:.

//
\
AN
J
|

- _"I‘- 00k
500 K Interleave
E=+m, BARRKRE ; WRHHE : 100Vac/100%Load B—+H. PFCEPWMRATEEaH RN TEE
(CH1: i) (CH3: OPFC, CH4: OPWM)

/ N/ \ | |

N N’ N

Measure P1pkpk(C1) P2:pkpk(C2) P3pkak(c3) Pa:pknk(C4) P5--- PB---
value 142my 100my 135.9 my 1684 my
v v v v

B =175, VnEEPFC W iHiERERR E=++t. 12viaHERERRFE (CH1:Vo_12v)
(CH1: VBuk, CH4: Vin)
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AN-8027SC APPLICATION NOTE

Rig+—, SEMEREFE

VDD [ 1 VDD
i - 5 RTCT
FBPFC :
o AR AR ARAAAARAARAAARAARAAAARRAARARAR AR AN AARA o . | PFC
L A A M O A T L { H : :
EA | J/M'WV\ANWW\A ANV OPWM
VEA |

imebase -201 Mg

25005

VDD_/ : N VDD
. : H e |
VREB
T -
= =
Lvve X G S G AR R gy
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6. BERHR

FAN4800AX — PFC/Forward PWM Controller Combo

FAN48015/25 — PFC/Forward PWM Controller Combo

AN-6004 — 500W Power Factor Corrected (PFC) Design with FAN4810

AN-6032 — FAN4800 Combo Controller Applications

AN-42030 — Theory and Application of the ML4821 Average Current Mode PFC Controller

AN-42009 — ML4824 Combo Controller Applications

ATX 300W 80+ Evaluation Board of FAN4800A+SG6520+FSQ0170

B & —

£RHET =, FANASOXR I RS BILB R

APPLICATION NOTE

FAN4800

New Generation

New Generation

New Generation

New Generation

FAN4800AX FAN4800CX FAN4801S FAN4802S
Voo Meaximum 20V 30V 30V 30V 30V
Rating
Vpp OVP 17.9V/Clamp | 28/Auto-Recover 28/Auto-Recover 28/Auto-Recover 28/Auto-Recover
Ve UVLO 10VvV/13V 93V/11V 9.3V/11V 9.3V/11V 9.3V/11V
Twoskevel PRC NO NO NO YES YES
Output
PFC Soft-Start NO YES YES YES YES
Brownout NO YES YES YES YES
PFC : PWM 1:1 1:1 1:2 1:1 1:2
Frequency

Frequency Range

68 kHz~81 kHz

50 kHz~75 kHz

50 kHz~75 kHz

50 kHz~75 kHz

50 kHz~75 kHz

Gate Clamp NO 16V 16V 16V 16V
PFC Multiplier Traditional Switching Charge | Switching Charge | Switching Charge | Switching Charge
VinOK 225V /1.1V 240V /1.15V 240V /1.15V 240V /1.15V 240V /1.15V
PWM Sﬁu"’t‘;'m“m 429%~49% 49.5%~50% 49.5%~50% 49.5%~50% 49.5%~50%
Startup Current 100 pA 30 pA 30 pA 30 pA 30 pA
Soft-Start Current 20 pA 10 A 10 A 10 pA 10 pA
PWM Comparator
Level Shift 1.0V 15V 15V 15V 15V
Rac 1~2 MQ 5-8 MQ 5-8 MQ 5~8 MQ 5~8 MQ
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e

APPLICATION NOTE

% >
Wﬂ. E
©
|
- W\—f—— 1
i
i IEA \\/ VEA i
AC FBPFC P
ISENSE VREF l
. —+ VRMS VDD M
L T ss OPFC l
FBPWM OPWM
RT/CT GND T ‘E
RAMP ILIMIT —J $ %7
WO

Secondary v

Voltage Mode

B —=+1/\, FAN4ASOXERHA SR HE xR
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Ay

©

o
]

APPLICATION NOTE

IEA

IAC FBPFC

ISENSE VREF

VDD l
L L 4 1 VRMS VDD O l

f— SS OPFC
T T FBPWM OPWM——‘ T N
J RT/CT GND
N RAMP ILIMIT %7
VREF
Secondary %7 l l J7
Current Mode
B —+. FAN48OX BRA B HI8 4R e
£H+T=, MOSFETEDiodeB £
PFC MOSFETs
Voltage Rating Part Number
500 V FQP13N50C - FQPF13N50C - FDP18N50 - FDPF18N50 - FDA18N50 - FDP20N50(T)
FDPF20N50(T)
600V FCP11N60 - FCPF11N60 - FCP16N60 - FCPF16N60 - FCP20N60S - FCPF20N60S -~
FCA20N60S - FCP20N60 - FCPF20N60
Boost Diodes
600 V FFPO8H60S - FFPF10H60S ~ FFP08S60S ~ FPFO8S60SN ~ BYC10600
PWM MOSFETs
500V FQP/PFON50C ~ FQPFION50C ~ FQP13N50C ~ FQPF13N50C + FQA13N50C - FDP18N50 ~
FDPF18N50 + FDP20N50(T) ~ FDPF20N50(T)
600V FCP11N60 ~ FCPF11N60 ~ FCP16N60 - FCPF16N60 - FCA16N60 - FCP20N60S ~ FCPF20N60S -
FCA20N60S - FCP20N60 - FCPF20N60 + FCA20N60
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R+, F*EER(Gain Modulator) B3 8

APPLICATION NOTE

Gain Modulator

lac | Input for AC Current Multiplier Linear Range 0 100 HA
lac = 17.67uA, Vrus = 1.080V, Vegprc = 2.25V, @ T=25°C | 7.500| 9.000 | 10.50
lac = 20pA, Vrus = 1.224V, Vegpec = 2.25V, @ T=25°C 6.367 | 7.004 | 7.704
GAIN | GAIN Modulator lac = 25.69UA, Vrus = 1.585V, Vegprc = 2.25V, @ T=25°C |3.801| 4.182 | 4.600
lac = 51.62UA, Vrus = 3.169V, Vigprc = 2.25V, @ T=25°C |0.950| 1.045 | 1.149
lac = 62.23UA, Vrus = 3.803V, Vegpre = 2.25V, @ T=25°C | 0.660| 0.726 | 0.798
BW | Bandwidth lac = 40pA 1 MHz
Vorgm) 9L£p“txvo'tage' lac = 20pA, Vs = 1.224V, Vegpre = 2.25V 086 | 0.88 | 0.9 Vv
= Rmul X (Isense-lorrseT)
DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS

HEREIN TO IMPROVE RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE
APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS
PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY
FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS
WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1.

Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the body, or
(b) support or sustain life, or (c) whose failure to perform
when properly used in accordance with instructions for use
provided in the labeling, can be reasonably expected to
result in significant injury to the user.

A critical component is any component of a life support
device or system whose failure to perform can be reasonably
expected to cause the failure of the life support device or
system, or to affect its safety or effectiveness.
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