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Typical Application Circuit.

Output Power Table

Maximum Continuous Output Power at 90 VAC

L OﬁHEIE £ I“O'ie et EEJEHGOI jl’ =l PG(POWer GOOd) NS Product!2 Self Biased
o ME OpSE T RBOR A&E TREEKY MR Jbs
o IEC62368 QM Q1= 25 PFS5173F 77W
Applications PFS5174F 115w
PFS5175F 130 W
e PC o N O{EEH % USBPD 3.1
o m2IE 2= =X PFS5176F 165w
e LCDTV e M LED &Y PFS5177F 185 W
o HICI2 AL 33% o NMAJD| L OME MBS PFS5178F 250 W
e 80 Plus™ Platinum o 2BHPFC 2AHHE
Product!? Non Self-Biased (USB PD)
€3 PFS5274F 115w
A21E "EE Eoo}Oi gE2S x*s}O*LIEP EESES= U= XﬂOii
29 QISE IJIS B0 ALY £X BAS LSBT 22 gimo', PFS5276F 165 W
HH A& InSOP-T28F W2 X0 &=E HiperPFS-5 IC= €2 PCBZ & & PFS5277F 185 W
MEo| W20l SO0t 2 SIEAIIL ERotAl &45LICH PFS5278F 250 W
Table 1.  Output Power Table.
Notes:
1. Maximum output power is dependent on the design. With condition that
package temperature < 125 °C.
2. Package: InSOP-T28F.
Figure 2. InSOP-T28F Package.
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Functional Block Diagram.
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Figure 4. Compensation Pin Connection for Parallel Operation.
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Figure 5.

Pin Configuration.
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Figure 7.

Start-Up Flow Chart.
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Figure 8.  Frequency Variation Over Line Half-Cycle as a Function of Input Voltage.
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Figure 9.  Frequency Variation Over Line Half-Cycle as a Function of load (V,, = 115 VAC).
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EcoSmart(FIt=+ =ct0lY X AT E AHEYH AQA)

HiperPFS-5 ICOIl= EcoSmart 71501 ZS &0 A2H, 0 IIsS AtEoHH
WS olle] &S (V)E AHSTHA 9*|:HE1 =2 d=52 I = ASsULCH
Olz =2 A0l Met 8o A%IE F==E &&ot= Ol AAZELICH

—= /é_'
AHRAAV, )= L=
)0l Mot €322 AHEI =38 M

Okl 8 100MXME QB M2 HEE
olel M2k e (==

diZdlol8E [AIotd) A Fol2l 20%~100%= L&et det a8
=X == JASLICHL Ol o] &8 Il’é,'; %Eo}‘: Ol 22 'LIEP
P

FIH4 2210120 HE Al Y2t 2ol 2t Mo
TOLO 2tV 22Tt LOHIS =
FOH B2 SHSUICL 0] B2 A
X2 PFC QIEB AFSE 4 D

EMI ¥

150kHz DIt 2 FXIGHH

. Vin < 140 VAC %
S : P g
> 5 o 5
: : : >

Vg Viy > 170 VAC Vg frmmmmmmenee : ‘:'

s0sv & | i :

(Full Power) ! ' ' ‘ ‘

24V 3.05V 52V 140 VAC 170 VAC
Verr Vi
P1-7228d-013023
Figure 10. EcoSmart Frequency Sliding V., vS. Vgee @nd Ve, V. Input Voltage.

PFS517xF2 Power Good &1&
HiperPFS-5= FEEDBACK ZI0fl A 44 %i’ E%‘OI %i’ E%‘ Iz
(Threshold)2l ~95%(V,,) kXl & géi AEE
ALIXE A= UR H|J.I_j|§ —&& PG(Power Good)
AEIEY Al 23 H201 V, 0l =3I &0l PG Ng

AFEHDF ELICHUW S )\OIXI‘— OFF &LEH).

FEEDBACK ZI0IAl MAIE =2 &200] POWER GOOD THRESHOLD(PGT)
To| Mets Sof Z2HYE AFEX 8 JIEE(Threshold)2 2

r toi 10
fu rltl

° JIHI

0
10
c
Q

ZOIXIH PG(Power Good) 4/SJF ONOIA OFF &EHZ MEELICH
POWER GOOD THRESHOLD &2 1138 &7 [, ,& S=&LICL

Y
PG(Power Good) J1Z&&(Threshold) M&tut 28 & 0] 8= PFC &0
diz2dl0ld HeIE LY [ PG(Power Good) &SIt ON AEHOIA SHO|
QIIHA OFF &EH2 Mettl= B2 JIEE(Threshold)S £&&LICH

PG(Power Good) HIII0ll= LH= 81us CIZ2IXI ZE(t,,)7t 201 =01
OI#IED} T2 JHYE VPG- JIZEE (Threshold)S E2 E2|7{5tX
(LD_I-E% HFXloFLIE}

2512 0I5t DE 20 RAEI} A2YOIMENE =2 M )|=H
(Threshold)2l ~95% O|AH)S ZAGHA R5t= 2L PG IS ot0l
OIE||HA AI—EHE l_l-0|. OIOE|§ XQ X;I%l—ol }\l.QI} |.

J|ZE(Threshold) 0F2H2 ZOIZ ALE LIEHXI e:guu. v, JIES
(Threshold)0l 5121 AFRXIDF Z202HUsH V.
O| sFl\ﬂgl.Ell_ltl.

POWER GOOD THRESHOLD I 2 124! o) REFERENCE Toj e Elof
2128, PG(Power Good) J150] HIZA5HEI D PGS 6t0] 2IIE A(OFF)
AEIZ 20} ABLICE 0l= PG AFR 01X 9:2 2L 012 LI
POWER GOOD THRESHOLD EI0] SIGNAL GROUND ZI©2 EHate|ot PG
Mg; vpmow ON MBI Me5|] PFC 52 M0l t,  E2C}
eV, | JIF=(Threshold) OI2= ZOIE LK SL(ON) 62

g0t AsLICH

F0IA LBt AS HIZSSIOHE 203t OHEIDIKNZ PGT K&l 20|
V.. JIER0IV,., JIZEAE0 AEE sl 240l 22 PG A5
OFFEID YIIEAI}L =2 OFF AEI2 20t USLICH
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PG(Power Good) Jls2 st &2 =

A. VCC £= VDROI &8t =2 #2l0l el= 2. UVLO- ECH &2
VCC E& Vi, E0H 2 E VDR 22 5101 AT EA AEY [
POWER GOOD lL|01 | Al PG(Power Good) JIs0l REGHAI &SLICH

B. II¥ NXO2 Qg AZE RO

6H0| LIEHA AEHIF 0 OT DES 2X= 320 =010 e
SLICH

A0N= 2S6HA 25LICH

C. PGTJ} 225V~360V2 voﬂié

OF AI5 =2 POWER GOOD E12 - xpreof & pf 2 AL S D510 21 B E{Dl

D200 HRAISE Lo 2. PGT
F5H01 0l 9IS HOlLlE PGT M2 PG 2

z2222 b s
Eumos masn HS S BHEL, 0f el D00l pGT e
2 B2 HEY(V,y,,) 71 FH (Threshold)0ll Al PG B 241512 X2

FB(UV,
erLICh
A P
PGTOt Zel AEE It 2IAE WXl PG &l
Ol eHXIE AEHZ 20t ASLICH

Output Voltage
Rising

_______ 100% V,, (400 V) ‘/SEtb';‘EZ?f"y
95% Vo (380 V)

Set externally
. o DY Rear
— — - 87.5% V(350 V)

! I
0.875x3.85 _ 3.37V
! I _
| : | Rec= T = 10uA = 337kQ
1 o Output Voltage
— > :<_ toap togy —>1 | Falling
11
PG = High Impedance : PG = On-State PG = High Impedance
L
!
>l le
' be PI1-7229b-013023
Figure 11. Power Good Function Description.
PFS527xF2 SAE B2¢
HiperPFS-5 IC= 21 M0 (et =8 LS MUdte BAE Low-
w;ﬂ@ﬂﬂi%;iﬂ%guuw|ma%%g%a&g%%m Line A
EOEPO'OH/\-I S=S HEELICHL €2 113 80| 2K2HelS LiEtE S
IH PG/BF &2 ot0| UAA AEHU UASLICHUHS ARIXI= OFF AEH). B
2 1|3 M20| dtoletelez MIAEH PG/BF B0 E2ELICHZS g ) v
QLA MEN) (R ARXOL X2 &Etd). 22t ].} otolete! o Ti%g- --------- . -
ol AHIZIAMAE 140VAC2H 170VACE A3 & AsLIC F :
& ' i
Zla' 130l 2 = JUX0| 5t0I2te) UM =8 M2 TS < ' .
Vo = Vi X Ry + RBF//RDWN I : > Vi
o= Vrs Rer//Rown ~140 VAC ~ ~170 VAC

VO = \/FB X ( RUPPR-: RDWN >

PI-7255a-031022

Figure 12. Boost Follower Low-Line and High-Line operation vs. Input Voltage.

NI
>t 1
o > )
\AANS Ll
3 ) +
e o o~ W
1 ° HiperPFS-5 Rg:
B AA
o——q B S WV
s > ? ?
< \ VS PG T |vcC |D
L4 L
P xp1 :l L — C 2Ry
= X Capacltor CONTROL
IN XD2 L pc
MW | T out
REF |VDR|PS |PGT|C FB|G S
(o] |
s r %
b3 >
T T ] T E:RDWN
T
)

PI-9302h-021023

Figure 13. System Schematic with a Line Dependent V. (Boost Follower).
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e JIs8 &2 Mgt mol 85 HWAIEAIL G 2D XS0l O JLICHL HEH0l CHet =)
PS(Power Selection) Z12 HiperPFS-59| 521 dM2ig T2 )fYst= S AZ 22 10kQOINY, 0l K& VS Eofl IR BHRIELICH
=X PSE =N ey 2G| a2 AlR5 Dx| =24 Xaio
;I(!.)ozrf\'C]).(‘):(’)lg/I()uP‘()_lOﬁ“\/g 5.500/0OH ;—|;‘_‘4X§-IJEHE{\|:>LO||§:| =8 B8 a5 E.’E_ A& E|CH __rl‘—J}\-itll(NMAX)‘_ MAX (VOMIN ACPEAK)/ Vi =
HAEILICE ODIA V,,, 2 CIE 518 2XE 128 24 &4

X AHo AEH| HMRILICH V, = 400V0| D 518 2XHE 3%2 JHE6HS V,,, S 388V
VS ZI2 MHEIS S5l PFC QIZE Sl BX AL SIZZ 0] el AQES ILICh VCPEAK_ ZICH ctolerel 2o I3 AMLICH RLIHE AC
2XIELICL O] MBS FOE hS2IH01E0 LH XHS HEF| LA BV, 0= V2 x 265 » 375VRILICL V& 2EHEQI 2F 0.88V
B0 DRAIN TIO| MO HR |0 A PowiGaNSl EISS LAl 4 of W] MiA Z2|A JIfé*(ThreshoId)O'LIE Tu SR AIOIA ZCH
USLICHL X 0] MEC| MBI VS B2 85 HINAIEAON Tt HSHI(N,, B & 152 HAE & USLICHL BX ANl H=E=

EetELICh H%@*OI VS B0l JIFRE VS TIo| RF HWAIEAIL O Hn &= 10N15°'L|U-
XS0l O #H&LUICH BHHE ME0l VS E0IA 22l E0M™ JA2E VS

Resistor (Ohms) Power Selection Comments
>400 k 100% Leaving pin open is acceptable
100 k - 200 k 90%
25k —-50k 80%
<6k 70% Connecting pin short to G node is acceptable

Table 2. Power Programming Resistances (Resistor Between PS Pin and G Pin).

c

= O Vi re, ? "X*(Threshold)‘:’[} S0 SPE t 0, EFOIOIDH
Hagel 25 EIAE FESLICE tpopmoumong LIBFEZ EFOIDIOF BEZEDN &N Vi oo
VOLTAGE MONITOR EZI0fjl= & 2tol HEet 2K JIs0] U = A J|Z&(Threshold)2CH =H SREX 22X KACH20| LMESLICH
AEIEY Mg Xﬂéé’l—lﬁf Olefst 2K J1E&(Threshold)2 _

CIHHOIA DL Bet2el NIBSCH 2 212t MOt 400V, 0l 212 13 tSTiﬁTg’ Ef?\l}ﬂ‘iﬂ E*E%' = VOLTAGE MONITOR “lmj\ 20l Vopnre
HMOIE[ &2 @aronm NREIX == SRBLICH 0ldo=2 S0t Eet20tR LIS~ 010t 7' H(tseum our

OF MEED Eet20t2 JI’.EQ(ThreshoId)Ol Ve & d2HELICH

Set20R 28 010l OIOIXIE typyy our EXOIDIIE F2E S0i = VOLTAGE MONITOR
VOLTAGE MONITOR mols Ect20r2 _‘?’_5 S0 UASULTE tyrommeour Bl ®OL0| V,, BCH =4l 4O0 Bet20te ACHR0| ZMSHLICH
(H2H2012 CIHIRA JIZh2 £ 145 rs JI2+ S0 VOLTAGE MONITOR B B R

B FMoro| 2rol S J|Z=F(VBR-) D[2HQl _c'a_ HiperPFS-5:= 0 HiperPFS-5 IC= &3 IIE WY D52 S&ote 2tel s I3 o
SEUM BEREELICHL &Y of&&}m AOIZ20] L0 U= BR(FE B M HIE0| ARl E£= =2 FEl AI0IZ2 REIE UEHH=X
SX 2ol E=[H4 YRl 47Hzv63Hz) E2H20HR 25 J1S0] 2458 X “FtﬁoFLIC =2 FEI AH0IZ(UPS) E I 2XZ S Et20t=
L, 712 F(Threshold)0l Vo, 2 SOISLIC,

S92} 20120 E2I7{EI8 HiperPFS-5ICe| A€ ACk20| 1msl Jjzt  PFS527x 289 VCC HEa Z2(UVLO) _
E@- LH—?— 01|E1 Eg’p; jé{xl_x.‘oE OVE EO:| .\l 4 POWIGaN QEPOIO BIAS POWER(VCC) -\-L|0“: &an%l VCC g}ol VCCUVL0+ 7|-’|EEA*§

b = = C o Z oA ICOF AIFEX =S HHlcte MEY S0tz 25 IS0l
OF OISLICL 0l AT E 402 JHAIE CHS 2kl A0I2 MIZ 3240 Z 7T

9% ZEC0| 2IUEIS = difdt V=S L35 BAS 23 Lo S0 ASHICk

MES AKX CHEH A2+ 218 EMI ulE £ MAAIZ &= UASLICL BIAS POWER & &&0| VCC,, ., JIES Z=UotH ICH AEEAS
Mets BelXl 8J| TS0l LIEtLHE & IIE S FAslotn HRE AZEHCH AEEQY = IC= BIAS POWER Tl &gt OI VCC,,,. Bl
CIARES INE + USLILL Of2iE O WNK A=A HSELICL

Ol ClhtolA &= etel Eo*Ol Set2ol AARE =6h=Al Eelsh| &l PFS517x 222 UVLO E52 9/l VDR AtEEHLICH

VOLTAGE MONITOR & &et0] V.. Z=1t) FMEA & D& 2IAL JIE

(ﬁEFE% =24 0lz0| Zate 5;%&5%% RQABLICH, v 2lel Z&pl OCP(UTR 28)

ClHtolAOlE D& Al CIHIOIAS E&6k= A

=220 OUIE 2 b, EOIDD) BZEIY 2191 B el S0 BIALIZ0l Zatslo) UBLICE OCP 312 2l ~9I%18
EBTresnod)0 Vo BOISR 242012 H000 ey ZZBLICK Ol JHEIS 8t B2 G 2nct 23 Zaowee
= gm0l 22 2ol Mgz ez Sel Hs NTC(OHIL. essizis 2L,
] ot 2 HIAHF = ot 2 =2 Eo"
) MDISEHS] St 2ol eloh Bols sl B8 2R 88U p sice et a0l @l met £mEUC, 0= S0z ol me
HAE 2101 FRH0| Vo JIEE(Threshold) DIPIOZ EOUR tomy  SHEE HISSHE O S20| €0, £2 22 210l AN B B2ol2
CIBFZA EHOIDIDE ECIITIXIRY, 2101 DRIty oo ?t OFRED] © Ol6H ARAXION JIHAIS ASHAS HAsHHE HIE TS0l SUIC,
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Ofeliel 108 140l A= VOLTAGE MONITOR Il 2tol dlAl0 ((HE OCP
20 CHEE SIAHIZIAIA (Hysteresis) 282 20 &SLICH

el2f 2tol Merol Tt ¢i2s 35| GHIAIOIZ S0t 140VAC OfHZ
TOKI 22240 OCP(F &F Z O 2 )t Mg 9121 2tel ML
13| BIZALOIZ SO 170VAC 912 22118t 5H0I2t0! OCP 2I#(SF &%
O &S 20)0| MASLICHOHS AE0IN 2-5Hs B20I 2S0ME
EDY

HiperPFS-5 IC= VOLTAGE MONITOR &1 M2H0| 1012+2! JIZE2t Vs
S VWSS 2NS = 510l L 2ol OCPE PEBILICL AESei=
222401 J|Z 2V, BOF 2 BHI2E ANOIZ T3 3t0] 33 oI

V(HIGH-,

LAE S0 2Lt OCP(R 2Rkl k== S2t01E)2 &S0LIC

ctel 25k Al, 2510t 37ms(S&)E T utotH 21EZe(0t 6toleted
HEF0IAN 2Retel 4322 S0tz = USLICH

HLEEHYE JIs2 &= Y0l V, (., S T UL AEESE 5toletel
AEHZ B2 HOIOIEELICL 0] JIs0l= I3 2RI 2 &4
ctol AEHE HS0l 2N = U= 21 AC etel 2ot = 6H0l 2tel 6te
AEBIE MEE S8t EE8F 0IF0] USLICE
IOCP(LL) A
R A \/
=9 ocp(HL) ! V
: ; > Vi
~140 VAC ~170 VAC
PI-7255-031022
Figure 14. Line Dependent OCP.
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.

QIS X3t Al E= 8 & £ Y X01JF Z0F QIEE 24 AlZH0l
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e =d= o= &=d

=05

SHHC 0| ZRE= B S HE AP +=dEHN 2dEE

=]
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X HIHAIE 2Ee ot M

X HIHAIE &8 JIS2 XD12 27 HE Ne= Sol 8 AC el 20 SISLICL 2 3I2E 2HSD| FloiAl 012d JHel EIS MJHot=s 3% o
ot XD2E SO 2 MEgsS Soi THE AC = 2ol =0l THE X HIHAIH £E HE0l 2E 320t &0 X HIHAIE EA IS0l
¢l & HIgdatEE JIE ALY S8t £2210] SLICH

SLICH XD].J-l' XD2 CFI
HAIES &

& J1S0l AFZ &R

O|01|

of
[

=

EEE

JIE ANAED

PIXIotCetE et
A2IE,

Total X Capacitance

Total Series Resistance

100 nF to 6 pF

7.5 MQ to 142 kQ

QE 3|2 HAES 23504, XD11 XD2 250l HZE 2JHQ] TI0] QJ|  Table 3. X Capacitance and Discharge Resistance.
H20 & & DFO: & HA HAE)MHCR2E D& XHS O
Test Test With Existing System CAPZero Equivalent Comments
—O L _____ —C l .....
Open Circuit:
o ’_I Lifting any one pin of XD1 and

— X0t XD2 pins has no effect as 2
(D)izce:nﬁérc?::é pins are connected to each

i ACQ = AC@ == X Capacitor drain terminal. The only way
g?vizfeigysee to create an open circuit is by
effect on lifting the leads of one of the
system 02 discharge resistors. This is

RS RS equivalent to an existing
L o 1 | ... system without the active
% capacitor discharge function.
PI-5907-041310
PI-6604b-020823
D —_ . ...
RISE RIS
—$XxD1 - -

S Short-Circuit:
g:;:taﬁ;rfx:. Shorting XD1 and XD2 pins
adjacent pins to ) T ) = X Capacitor creates a condition equivalent
see effect on to an existing system not
system e using an active X capacitor

discharge function.
R2 EE R2 :E
L o 1 | .. o1
PI-5908-041310 PI-6605b-020823
Table 4. Single Point of Failure (SPOF) Tests as Pertaining to Failure Modes of the X Capacitor Discharge. HiperPFS-5 Device Passes Both Tests.
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2|0 Z2 g2
DRAIN I FH(HIEHE HAY oo e -0.3V~750V6
DRAIN ! &eH(JZ) +..-0.3V~6503V
DRAIN E TIZ FE: PFS5X73F ceveivreeeereeeeeeseeseeeeseessesssensesesees 6.5A8
PFS5X74F
PFS5X75F
PFS5x76F
PFS5x77F
PFS5x78F
VEC Bl oottt e e eeee et ee e e eeeeseeeneeseeeenens
V,, V, FB, PG, PGT, PS, REF, VDR, C Bl ......ooveerrrerrrrrreens -0.3V~5.6V
XD1/XD2 Bl &y
XD1/XD2 Bl FERE et e et ee e eee et ene s 5mA

o e
=P N

[T -
Fu

elE &

S Mg
ME Mt PFS5x73F

FSaH

1. 2= 822 SOURCEE JI=2=2 ©LICL T, = 25°C

2. NEE 20 FH2 MB30 gRHel &42 Xtk 2= &te
LHOIA 3oz SXHE Z20LICH AHE AIZIE0 @3 SOt
ZIH 3= HiHgt =240 =0t MBS M2L0 &2 01& =
USLICH
A 20| 243te Xl 238,
gutd oz L 320 2o MSHE LICH
HOIAUAM 1/1621X HelE &1 5x st SFHELIC

plgts 24,

&2lo S0ilA XD2 E0ll CHSot= XD1 22l A LICH
XD1/XD2 & 250l SAI0l 400V DIt 2 @O XIS 113 &F It o
g LICH

XN AW

&

1. (232mm2(0.36% &I X]) 22 2(610g/m2) SOl & E.

[¢]
..................................................................... 7°C/W3 2. 645mm2(1E ZOIX) 22 4(610g/m2) S0l &,
3. AOIA 2= =& =S WIIX BICI otHUlAM 53,
..................................................... 51°C/W!, 43°C/W?
.............. 1.1°C/w3
Conditions
SOURCE =0V, . . .
Parameter Symbol T, = -40 to +125 °C Pin Min Typ Max Units
(See Note C)
Currents
Current Consumption — VCC = 12V, Vp, = 3.85V, C < Vigaiuy
In Burst Mode - 0°C<T,<100°C vCC 700 850 pA
No Switching V=1414V
0V < Pin Voltage < REF
T = 25°C e G +10 nA
Leakage Current in I Vor < Voruwn
UVLO State oz VPG = REF
T,=25°C PG +0.1 pA
Vi =V
Pull-Down Current on 0°C<T,<100°C
Feedback Fesen) Vi, =5V 8 100 150 nA
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Parameter

Control Functions

Maximum Operating
“On-Time” Controller

Symbol

t

ON(MAX)

Conditions
SOURCE =0V, V_ =12},
T,=-40to +125 °C
(See Note C)

Min

Typ

34

Max

Units

us

Maximum Operating
“Off-Time"” Controller

Feedback

Internal Feedback Error
Voltage Reference

t

OFF(MAX)

v

FB(REF)

No valleys detected on the VS pin
(operation in CCM mode)

T,=25°C

3.82

250

3.85

300

3.88

us

Feedback Error-Amplifier
Transconductance Gain

Gm

375V <V, <395V
0°C < T, < 100 °C
C=4V

75

90

nA/V

Soft Shutdown Time

t

SHUTDWN

See Note A

1.00

ms

FEEDBACK Pin Start-Up/
Fault Threshold

\Y

FB(OFF)

00C < T, < 100 °C

0.64

0.71

FEEDBACK Pin
Undervoltage Assertion
Threshold

\Y

FB(UV)

0°C < T, < 100 °C

2.09

2.25

2.36

FEEDBACK Pin
Overvoltage Assertion
Threshold

\Y

FB(OV+)

00C < T, < 100 °C

4.00

4.10

FEEDBACK Pin
Overvoltage
Deassertion Threshold

V,

FB(OV-)

0°C<T,<100°C

4.00

4.10

FEEDBACK Pin
Overvoltage Hysteresis

V,

FB(OVHYST)

0°C<T, <100 °C

0.1

Voltage on C Pin That
Triggers Switching
During a Burst-Mode
Recovery, or When
Commencing Soft-Start
(COMPENSATION Pin
Burst Disable
Threshold)

V

ERR(MIN+)

V,, < 140 VAC

00°C<T, <100°C

0.39

V,, > 170 VAC

0.19

Voltage on C Pin That
Suppresses Switching,
Causing the Device to
Enter Burst-Mode

(Burst Enable Threshold)

V,

ERR(MIN-)

V,, < 140 VAC

0.34

0°C < T, < 100°C
V,, > 170 VAC

0.13

Hysteresis of V.
(COMPENSATION Pin
Burst Threshold
Hysteresis)

\Y

ERR(HYST)

y V,, < 140 VAC

VERR(MIN+) ~ VERR(MIN-)

0.05

0°C < T, < 100 °C
V,, > 170 VAC

0.06
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Conditions
SOURCE =0V, V =12V,

Parameter Symbol T, = -40 to +125 °C Min Typ Max Units
(See Note C)

Line Sense / Peak Detector
Line Sense and Peak
Detector Input Voltage Th? vo.Itage on V- may expeed the upper.

N \ specification, however the line sense function 4 Vv
(Line-Sense Input V(RANGE) ; -

is saturated at its full scale. Not tested.
Voltage Range)
Brown-In o °
Threshold Voltage Vg 00°C< T, <100°C 1.102 \'
Brown-Out o o
Threshold Voltage Ver. 0°C<T,<100°C 0.86 0.895 1.12 Vv
Brown-Out Threshold for
Square Wave (Brown-Out Vv 0°C< T, <100°C 0.86 v
Threshold for High Duty BR(SQ) See Note A ’
Cycle Square Wave)
Soft-Start Brown-Out
Threshold Voltage
(Start-Up Brown-Out v 0°C<T,<100°C 0.74 v
Threshold Voltage BR(NTC) See Note A ’
(During NTC Warm-Up
Time))
Brown-In/Out Hysteresis
(Vers - Vir) (Brown-In / o o
Outhysteresis (After Vergvsn) 0°C<T,<100°C 190 207 220 mV
NTC Warm-Up Time)
Brown-Out
Debounce Timer Carown-out See Note A 54 ms
Brown-Out Debounce Triggered during startup
Timer During Start-Up Coronn-ouTnTo) (while t,,..,» is active) if the peak of the V pin 1000 ms
with VBR_NTC Threshold is lower than Vg, . See Note A
The timer is triggered when switching starts.
Start-Up Timer for Using The timer aborts when a peak <V, ... The
Lower Brown-Out torarrup timer restarts at zero when a peak > Vg, .. 1000 ms
Threshold (V,, ;o) When timer expires, the higher brown-out
threshold V,, is applied. See Note A
VOLTAGE MONITOR Pin v (170 VAC) 242 v
High-Line Threshold V(HIGH+) See Note A '
VOLTAGE MONITOR Pin
High-Line Deassertion V . (140 VAC) 2.00 \Y
V(HIGH) See Note A
Threshold
oower
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Conditions
SOURCE = 0V, V= 12V, i )
Parameter Symbol T, = -40 to +125 °C Min Typ Max Units
(See Note C)
Current Limit / Circuit Protection
Full Power
o V, <2V 2.8 3.1 3.3
29‘13'/ th‘ PFS5x73F !
mA/us vV, > 242V 2.1
i V, <2V 45 4.8 5.1
43‘3/ th‘ PFS5X74F !
mA/us vV, > 242V 3.3
it = Vv, <2V 5.0 5.3 5.6
L. 404 mpjus | PFSSXISF
Over-Current [ Vv, > 242V 3.6 A
Protection Limit! T = 250C
) it = Vv, <2V 6.0 6.4 6.8
627 PFS5X76F
MA/us vV, > 242V 4.3
o V, <2V 7.0 7.5 7.9
70‘13'/ th‘ PFS5X77F !
mA/us vV, > 242V 5.0
o V, <2V 8.5 9.0 9.5
83del/ th‘ PFS5X78F !
mA/us vV, > 242V 6.1
90% Full Power
. V, <2V 26 2.8 3.1
26‘13'/ th‘ PFS5x73F !
mA/us V, > 242V 1.9
. V, <2V 4.1 4.4 4.8
39‘13'/ th‘ PFS5X74F !
mA/us V, > 242V 3.0
it = V,<2V 45 49 5.3
L., 445 majus | PPSSXTSF
Over-Current u Vv, >242V 3.3 A
Protection Limit! T = 250C
) it = V,<2V 5.4 5.9 6.4
Sean PFS5x76F
mA/us V, > 242V 4.0
. V, <2V 6.3 6.9 74
63‘13'/ th‘ PFS5x77F !
mA/us V, > 242V 4.6
o V, <2V 76 8.3 8.9
75‘12'/ th‘ PFS5X78F !
mA/us V, > 242V 5.6
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Parameter

Symbol

Conditions

SOURCE =0V, V. =12V,

Typ

Max

Units

T, = -40 to +125 °C
(See Note C)
Current Limit / Circuit Protection (cont.)
80% Full Power
—_ V, <2V 2.4 2.6 2.8
23‘1'/ th‘ PFS5x73F !
mA/us vV, > 242V 17
—_ V, <2V 3.7 4.1 44
35%'/ th7 PFS5X74F !
mA/us Vv, >242V 27
—_ V, <2V 4.1 4.5 4.8
I 39‘1_'/ th‘ PFS5X75F i
Over-Current oce mA/us V, > 242V 3.0 A
Protection Limit! T = 250C
) di/dt = V, <2V 4.9 5.4 5.8
500 mA/ PFS5x76F
MmA/us Vv, >242V 36
o V, <2V 5.8 6.3 6.7
56‘2/ th‘ PFS5X77F !
mA/us W > 242V 42
—_ V, <2V 7.0 7.6 8.1
ssdgl/ th7 PFS5x78F !
mA/us Vv, >242V 5.1
70% Full Power
o V, <2V 2.2 2.3 2.5
20‘15'/ th7 PFS5x73F !
MA/KS Vv, > 242V 1.6
—_— V, <2V 3.4 3.7 4.0
30‘16'/ th7 PFS5X74F -
MA/uS Vv, > 242V 2.5
—_— V, <2V 3.7 4.0 43
I 3 4%'/ th‘ PFS5x75F !
Over-Current mA/us V, > 242V 2.7 A
Protection Limit! T = 250C
) difdt = Vv, <2V 4.6 49 5.3
439 mA/ PFS5x76F
MAIKS Vv, > 242V 33
o V, <2V 5.4 5.8 6.2
49‘2/ th7 PFS5x77F !
MA/KS Vv, > 242V 39
o V, <2V 6.3 6.8 7.3
58‘2/ th7 PFS5X78F !
MA/KS Vv, > 242V 4.6
SOA Protection T, =25°C
Fixed Off-Time Lorrson See Note A 200 250 300 us
SOA Protection Fixed t T,=25°C 200 ns
On-Time ON(SOA) See Note A
Leading Edge Blanking t T,=25°C 550 ns
(LEB) Time Period Les See Note A
Minimum On-Time T,=25°C
inI,, Lon_ocpomy See Note A 600 800 ns
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Conditions
SOURCE =0V, V =12V,

Parameter Symbol T, = -40 to +125 °C Min Typ Max Units
(See Note C)
VCC Parameters PFS527xF Parts (Parts without high voltage start-up power supply circuit)
VCC Operating Range VCC 0°C<T,<100°C 7.0 12.0 35.0 \Y
VCC Start-Up Threshold VCC,,, 0°C<T,<100°C 8.7 8.9 \Y
VCC Shutdown Threshold VCC,,. 0°C<T,<100°C 6.08 6.2 \Y
VCC UVLO Hysteresis VCC,ysr 0°C<T,<100°C 2.5 \Y
Series Regulator PFS527XF Parts
. VCC > 6.3V
B ENCE Pin Voltage e 0°C < T,< 100 °C 5.25 v
9 VDR No external load applied on REF and VDR

VDR Pin Start-Up o o
Threshold Vaorauve 0°C<T,<100°C 5.0 v
VDR UVLO Hysteresis Vioruvevsn) See Note A 50 mv
VCC Parameters PFS517xF Parts (Parts with high voltage start-up power supply circuit)
VCC Operating Range VCC 0°C<T,<100°C 7.0 12.0 35.0 \Y
VCC Takes Over VDR and
Reference Supply From vee VD > 20V, VCC rising from 0 V 6.3 Vv
High-Voltage Regulator To+ T,=25°C ’
From the D Pin
Series Regulator PFS517xF Parts
REFERENCE Pin Voltage
VDR Pin Voltage (VDR Veeraeo VCC>6.3V,VD=0Vto400V 525 Vv
and REFERENCE pin VORVCO 0°C<T,< 100 °C '
Supplied From VCC Pin
REFERENCE Pin Voltage
VDR Pin Voltage (VDR
and REFERENCE Pin Veeran VCC=0V, VD >20V 515 v
Supplied Through VDR(VD) 0°C<T,<100°C
High-Voltage Regulator
from the D pin)
VDR and REFERENCE Pin VVDR(UV*') 0°C< TJ < 100°C 5.0 Vv
Start-Up Threshold REF(UVS) See Note A
Reference VDR UVLO
Hysteresis Voravsn) See Note A 50 mv
Time FromV >V, L p
Until Device Commencés t Assumes V pin is above brown-in threshold. 16 3 ms

g RESET See Note A
Switching
Valley Sensing
Valley Sensing v Voltage on the VS pin rising 0.88 v
Positive Threshold Vst T,=25°C '
Valley Sensing v Voltage on the VS pin falling 0.48 Vv
Negative Threshold vs2 T,=25°C '
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Conditions
SOURCE =0V, V =12V,

Parameter Symbol T, = -40 to +125 °C Min Typ Max Units
(See Note C)
Power Good PFS517x Parts
Power Good Threshold
Set Reference Current
(Power Good Deassertion Lem 0°C<T,<100°C V,;; =30V -10 pA
Threshold Output
Reference Current)
Power Good Delay Time 0°C < T, <100 °C; PG = 20 k& pull-up to
(FromFB >V, to tos 12VfromFB >V, toPG<1V <15 us
PG<1V) See Note A
ok o . o )
Power Good State T, = _25 C; Applies to rising and falling
Change Deglitch Time tPG(D) transitions on the power good comparator 81 us
and detection of an open PGT pin. See Note A

Power Good Internal
Reference Threshold
(Start-up Threshold) Veer 0°C< T, <100 °C 3.55 3.65 3.75 Vv
(Power Good Internal
Assertion Threshold)
Power Good o o V earer
Relative Threshold Vesuseuee 0°C<T,<100°C -0.2 v
Power Good v V (PGT) =3V V (PGT) v
Deassertion Threshold Pe(voL) 0°C<T,<100°C +30 mV
Power Good Pin Leakage I FB <V, 100 nA
Current in Off-State PGIOFF) 0°C< T, <100 °C
Power Good v 0°C<T,<100°C 2 v
On-State Voltage PG [,=10mA FB=3.85V
Thermal Protection (OTP)
Controller Junction Soft-shutdown is triggered when the silicon
Temperature for Tores exceeds this temperature 130 °C
Shutdown See Note A
Controller Junction Restart occurs if OTP hysteresis is enabled

T when the silicon drops below this temperature 81 °C
Temperature for Restart ore

See Note A
Over-Temperature T V>V, 49 oC
Hysteresis OTP(HYST) See Note A
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Conditions

SOURCE =0V, V. =12V,

Parameter Symbol T, = -40 to +125 °C Min Typ Max Units
(See Note C)
PowiGaN Cascode
T = 25 °C 0.52 0.68
PFS5x73F
T, = 100 °C 0.78 1.02
T = 25 °C 0.35 0.44
PFS5x74F
T, = 100 °C 0.49 0.62
T = 25 °C 0.29 0.39
PFS5x75F
Rosom T, = 100 °C 0.41 0.54
On-State Resistance I,=0.5X Q
Io T = 25 °C 0.18 0.28
PFS5x76F
T, = 100 °C 0.27 0.37
T = 25 °C 0.145 0.21
PFS5x77F
T, = 100 °C 0.23 0.29
T = 25 °C 0.11 0.16
PFS5x78F
T, = 100 °C 0.18 0.22
PFS5x73F 26.1
PFS5x74F 39.5
T,=25°C
Charge Effective c V=0V, PFS5x75F 51.3 .
Output Capacitance 0SS(CH) Vps = 0 t0 400 V PES5x76F 67.1 P
See Note A )
PFS5x77F 89.5
PFS5x78F 123
PFS5x73F 18.1
PFS5x74F 26.4
T,=25°C
Energy Effective C Vs =0V, PFS5x75F 35.6 F
Output Capacitance OSS(EN) Vps = 0t0 400 V PES5x76F 46.4 P
See Note A )
PFS5x77F 62.4
PFS5x78F 92.5
T,=100°C
Off-State Drain Current V. . =80% PFS517xF
I ps 100 pA
Leakage DSS V=12V PFS527xF
VFB = VV = VC = 0
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Conditions
SOURCE=0V,V, =12V, . .
Parameter Symbol T, = -40 to +105 °C Min Typ Max Units

(See Note C)
X Capacitor Discharge XD1/XD2 Function
Supply Current Lsuppry T,=25°C 217 pA
Saturation Current #° Looar 2.5 mA
AC Removal :
Detection Time toer Line Cycle Frequency 47-63 Hz 22 314 ms

NOTES:

A. Not tested parameter. Guaranteed by design.

B. Tested in typical boost PFC application circuit.

C. Normally limited by internal circuitry.

D. Saturation current specifications ensure a natural RC discharge characteristic at all voltages up to 265 VAC peak with the external resistor
values specified in component selection table.
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Part Ordering Table

Part Number Option Quantity
PFS5173F-TL Reel 1800
PFS5x74F-TL Reel 1800
PFS5x75F-TL Reel 1800
PFS5x76F-TL Reel 1800
PFS5x77F-TL Reel 1800
PFS5x78F-TL Reel 1800
MSL Table
Part Number MSL Rating
PFS5173F-TL 3
PFS5x74F-TL 3
PFS5x75F-TL 3
PFS5x76F-TL 3
PFS5x77F-TL 3
PFS5x78F-TL 3

Part Ordering Information

F

PFS 5178 F-TL L

Package Identifier

| InSOP-T28F
=" Tape & Reel and Other Options
‘Tape & Reel, 1.8 k pcs per reel.

o HiperPFS Product Family
— o HiperPFS-5 Series Number
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