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1 5|MECE

1 5|HEicE

/CD 1@ 8 | = VCC
o
VS 0| 2 8 7 = GND
(0 @)
VIN |3 6| GD
O
TD | 4 5| == CS
PG-DSO-8
El 3 SIFAECE
®]1 S| BIE X K2 TN RE
Symbol Pin |Function
ZCD 1 Zero crossing detection

This pin is connected to an auxiliary winding via a series resistor to detect the zero
crossing, for QRM valley switching. This series resistor value can be adjusted to configure
the on-time mapping and maximum on-time.

VS 2 Feedback sensing
This pin measures the feedback signal in the form of load current, for output regulation
with voltage mode control.

VIN 3 Input voltage detection
This pin is used to measure the rectified input voltage via a resistor divider for the power
limitation function, brownin, brownout and input overvoltage protection.

™D 4 Turn-on delay

The resistance to ground R of this pin can adjust the turn-on delay upon zero crossing
detection for QRM valley switching. The internal pull-up of this pin can also be used to
control an external start-up circuit for active Vicc charging.

CS 5 MOSFET current sense and flyback output overvoltage protection

This pin is used for primary side overcurrent protection. The series resistance (connected
between this pin and the primary MOSFET current shunt resistor) can be used to adjust
the flyback output overvoltage protection level.

GD 6 Gate driver
This pin controls the gate of the MOSFET.
GND 7 Ground

This pin is connected to ground and represents the ground level of the IC for the supply
voltage, gate driver and sense signals.

vce 8 Operating voltage supply
This pin supplies the IC.
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3.3 W\ BB AU R AP

ICL8830 1R4E VIN SR EB[ERY ADC KAEKMACTDCIRIE, XFTTFINZFFEHITNEE. brownin 1 brownout &
P, EHISRIENIREY BN RS VIN 5B EREENRE viv SIBEREENDEE, MEFY
VIN SIBIEEE Voo IBTTIRZS FHUSNERATIEIZY A 10.6 msH 12.7 ms, S BIETF 50 HzF1 60 HzRERES
AC LRSI,

2 AL HIETT, WAL 106mse FIl], SFHUERBNSHAT, T
T2 B I8 T

C
v b
voltage

S
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Ele VinS | B EB E&

Ltboh, 1CL8830 VIN 5IBIERE Viney (BRBUE 2.0V) BNTEBER Vinsor (ELEU{E 200 mV) 5ZERRIFE
=

EITI RS, WMERIME Viv < Vunshor BIBTEIRBIT SERRAT E], MbE VIN SIBIFEERIRIF. TR Vi<
Vinshort S TE VIN S| IFE ERIRIP E BB IE] trestar (BREY{E 200 ms) EIETETE, %?MN,M < Ve, IAXREE
BFRIPEHEME. XESHEENRREER AR tewn: (EEE25ms)

B vIN 5 BEME S TRIZEEERLA VIN 5 |IFE (RIS IR BB RIFEVEB T, BILIZEAT 1CL8830 Mtk Ak &£,
F RG2S R B IEFE.

3.4 Zcp S|HIE S

ICL8830 ZCD 5 |Biid@id i1 E4e4A R0 ZCD SREXEBPER o M MIGEBN SRR B IE AT ., @i Vocou, (EREVE
55mV) FVicopown (BAEY(E 45 mV) B{ERLFRENTE,

£ QRMIET{T, ICL8830 iH#UI = X%, HEATIEIRAE, HEARNSE, URER/IVH X, W
RRATNEFAH, B EET zco 5IMQNEIH#H—S RS RES , M@ IMEEZERSERTEE
. B7EBRTQRMIBITHE —IRIERMNIE—RAEFXBIRM,
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GD pin
voltage

GDM:»%
» time

B 7 QRM TRRIN T BRI N K2 58 LR A RFF RS B2 R 61

LB SR BB ERBE ZCD SR EBFE AL BT Vacopey (BREU(E 0.55V) F Vicone, (BREYE-0.5V) B,
Rzco 53 3PRH ZCD 5| BIREBRFNREE A, LidBhSAR RN BIE BB (a0, EEEhER
Eﬂ) , AEBBREN SR SEMIRIREHES XM R trey (HEUE 52 us) Boh— N #1AEHA. 1CL8830 8

1T ZCD SIRIAYERRARE R, M ZCD 5IHIFYIEIREIRE é:rﬁ{_L%/)ILIZCDpclp*Dﬁm%1E$g IR
lrconap> BUHTTRIERZIE, #0 THD RIEA B g E1RIF,

Vavuxp — Vzcppelp
Izcppeip = Rzcp @
[V auxal = |V zconetp| 2
IZCDnclp RZCD ( )

INE 7 F7R, Vaue M Vaux 7351 A0 5RBNSREE FB IE BV IE LB S2 I (B,

kb, 1CL8830 IR ETF Izcopetp FH Izconclp SFMESH zco 51N ERIEENREH M BEMR Izcoetp s
BFEREHRE, Wbk PERFTIZRRES,

Izcpelp = Izeppelp + 1zcpnelp (3)
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3 TheeHAR

3.5 ThER R IEHTHDRIE

EEBITRET, 3 VSSRGS SR QRM FRRVIRE TIEREY, 1CL8830 PISRIIThERALARIE,
Itk5h, 1CL8830 AY THD RIETHAEFIEK Til@AYiE], LHZREEIMMNBRESZRE, ALK R
NEERZ

YNE 8 X3 A PR, 1CL8830 TEACKHINEBET T R Mhr g K S@A B E, EH/zconap 2)VTFlzcopep BY
80%-.

THD R 1E S8BT B E B BYIE i rT AR IEFRZ shPN ERA N EIRY 7D 5| BIXS BB PE Ry #H1TACE. HTF THD IR
ESBEREE AN M SRNNNEEEER, FLbMstXtaERAEFohiER E, LSLIE QRM AJRK
FF X =R FD THD AR IE Z (819 F 1o

Primary ‘
HV Bus
voltage

Rectified
AC Input Voltage

A) ’ .@ ‘ (A)

0
. t
ZCD pin settled ‘
clamping current ‘
lzcopclp
0 =p= ' pp—-
‘\“\ z’/ t
-1zconcip X -80%-1zcDpcip-§--- -‘TT"-"-"-;_;__-M- S H ;_ﬂ,w‘--’/—»-—-- -
|
GD pin
voltage
signal
0
Gate signal (gray) controlled by VS pin load current
Gate signal (blue) controlled by lzcopdp and lzcondp
E s ICL8830 TEACHI N\ BBEE T i F A @RS EH 21T THD KIE

YN 7D SIMN AT THD RIEIERELE, MARTERIINSEERESEMARE, NeE— 18R
22 M 7D S|BIEIESIM, HE 18 kQ 1 68 kQZ 181317 BBk

SNSRTE 7D 5IRIAIM Z [EERBI AN ZE — P EEALS, EEHMER , WAL TR TEERAAR:

Vrp
I source, TD

(4)

Rrp =
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HR, Vo 9 TD SIFISIHIEBIE,  lsourcero FIFRBENFNER IS A Rrorun BX Rrosyback ISR _EHIEBFRBY R 7D 5|
RIBYER 7R,

ETRS O ER 7D SIBIE Rroron NERLEFIAY, AT TD BB UNIEBITIRES TEUE VS 51 B0 T 2 857 1L

I HIATIEY Rro &R/IMEN 18 kQo

TEFB TN ER TD 5B Rrofyback REB_EFIBY, BT TD EEER R ImRAEN 68 kQo

3.6 Vs SRS S

EBITIRET, 1CL8830 1R#E ADC ¥¥ VS S| HERNERE, NERTFAHATHRIRES., EERXR
TEINAY QRM BN T ILIERY, 2 vS S|IfAaZEBRSUE RIE AT, ICL8830 X HEER D TIESLLERIN
—I—_JzXIJtII:J:':};_I/HHHio

22 £ RUN RS TAUE VS 51 fa S B A LU TR TS, U7E VS SISt 2 BEE—1 12kQ B
fH, BEFSEIMED TD SIBIK Rorn REFRLERT, Ro@REDN 18 kQo

SHFEIAET, VS5 HBEREIERETESFM 12 kQ BFAZSVER. H VS 5T EER -hsavcmin
(BREVE 210 pA) THLATFEY, IHFEELHRK, 2 VSSIIGAEERA -hswoemae (BREUE 610 pA) ZELL
B, ThERFRER.

VS pin 5000
R - 1 1
u | S
dotoction P
—~ 12 kO
Y~ 1
16V <:>
- opto
coupler —
Eo9 ETFRIAAT vs 5| 2 H BRI
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3 THEEHIR
3.7 TEE

FIBTTIRET, 1CL8830 KT AR XA QRM SRR AR T1E,

HIEIRIEX (QRM)

QRM B TERIREBERITHEREFX, RAREMIRS T HEHR LD T BETH.

ICL8830 1=l QRM FRHI SIBETEIFI B . HAMELET AT, ITHIZZEXT QRM FYS BT Bl 1T4ME, LIS
IAENTHEERIIThZES ), MMEIFRTE,

Bl PBEEESEXEERT SBNEHMERE (ZFWAEX) , G0, = QRM BEM 11EE 2.
M2IZH0EI 3. M 3IEMNE 483, HAEXIHEIRF—PEMEE, SBENEMESREEESHESTHAL
B (ENNZFER) #17, BERIIRASE 32, AR QRM FFXIARMERRIFERIITEE U L,
QRM X BFBY B4 PRHITERAME tor (FREYE 47 ps) o

10 1CL8830 A AT AR S RYTHEXA QRM RIFIE—ERELT, MMERENIIEEENLIEM
UK EMI $TIE,

Burst mode 2Ly il
~valley 2 to 32 valley 1
100.000 - E ’ .J\r\:N
- — / iS]witching
] F 3 il I frequency
g £z 10.000 1= 1
25% | = ! |
3 - J On-time |
5 : . |
: ]
1.000 - i o
= :
0.100 - ! ! : ! | ! ! |
0.0001% 0.0010% 0.0100% 0.1000% 1.0000% 10.0000% 100.0000%
Relative power
10 FRFESEN TR RAIMERTLE, SR TBHHITIEMN EHME
REER

RERAERAITHERNTF QRM, AIZIFR AN TH/FIIETT.

AT EUURFFIIHEE, 1=HISEROP R EEREA T RIRIAS, URERIERE. LI, EHISERRE
L FIIEEY, MtRIREHES BB EK TR Voo (BHBUE7V) , LIRERDMIREERFE,

WNE 11 Fi7, 3RS LABIE RV E SN fraer MREE, ARIBNEFIBIVS SIHIAHBERESHITRE
Bx, HERKLEEHREHNRERRZ.

fuskereg 29 LR ZHINZBEINER(E, FI90, MNRREFRTMANZEEINET 60 Hz, M fuakeres 2979 240
Hzo
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b: 4 WRFHANLEL LTI L L TFZLEITZE s TS fuckereg = 200 HZ typ.
I3, HERGREDCHIAZLMFATVS 5% Z B AR IEE T, =TT TR

VS pin

Load
cu?raent @ @

rlneasure measure @
| 1 measure
ol o & o @
WjDE/T\ Vsleep ijeAI\ \Vsleep ijefl\ Vsleep
| | '
[ [ : t
I |
GD pin | @ I @ : @
V‘?'tage |pulsing Ipulsing |pulsing
signal L= I~ )
|‘ b dl ‘: N ) t
1/fburst=1/fWake,reg 1/fburstzl/fWake,reg
B 11 wEEEMREERRHNREZIEANTRE

AT ERBRINTRIFEBE Vice, EHIZIRAT LUTFMAALS]:

v SORWee TEEE Vicoware (BEIET7.6V) , —PMAFZLESH VCC MEBHRESMARKLEE, MA
%*E*Eﬁ*mﬂg fwake,reg uﬁﬁgo ??%Ugﬁﬁ"?%?i@?;q:'% ) E:Etu VVCC: VVCCburst (ﬁ@{é 8.1 V) o

¢ BV FER Viccwae IS,  TD 5IRIAER LB , LUEIMNEBEEIEBEIE Ve T E Viccoursto

Eitt, NE 11 PR, RERER 1/fous F—EBE 1/fuake rego AR BAHAR] LAITER R BOABRE BB FREK
1/fuake,eg BIEEERE , HATLL VCCIRERS A AR Z BIIEIL TAEKE 1/fuoke g FI—EB5D , TE XN A ST
B¥o

BAR. VCC BERELZIZHIVIFIE T IEREEEET ZCD SFAEHRVCC BF. IR VCC BFFISE
HRBEIEER, TILEABESRELLEBELE LG, e T RTE L EHEIHIvVCC
BFEIEEEGTF Viccows MAE (BAEN9.1V) , HEEEEBHFE, TREELHNBE
BRAFEL FRBEFL, XFETEEEEVCC BEZELYIF, MiTTLIRIFHIE ML 7T

e
7o
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3 THEEHIR

3.8 Bk A& RR

EETRET, 1CL8830 FMSEY vs 3| B 2 i BT R IMBR MK . AMFIZRE S5t 1E 12 Ff
o

N 2 BFR, XENESH SRR —RHTOIR, HENKTE ERREDLER,

Ty vsADEmin = 20US " v v ’ . - . oy
(when lzcpap is 1.2 mA) i ' : H ] i : Burst
10us foomnmeea s e N SOUONS O, | o ..
] P R ___________ ‘ ___________ __________
lzepep = 1.2 mA
T T e e R B T S R Lt
| JRETTTS [ S— beassesvaradsarissnnsnd o, AP ST A — Pesmessuens
3 ! ! 3 ! : 3 i
= ¥
Q |
g YTy T SR | AR, (NUO: (S ' S T, SRR S—
= . : H H . :
S DERRIC T I TADR AR W
100ns Becceanacand SRS SR RREE SRR PSR PO HERE S e
By b v sufimosmsiffieemnadotsmmmee] fiovemneennedrroranresninenensenses SRS
20008 Joenmnnnnnd (S RS S . — — IS
32 . . -
> : P -'-
2 ' ol -
= ' [
> " - '
: - : : Burst
" L— ; ; i mode
100%
A Burst
i\mode
oo | o smvsnerndonsusnanaes Limasmesenlryrverneved “ZRORE. NPR SJRR b e
[
o 1 H H H . . .
| RO SRR MU SISV (ORI SRR S
-
B
250“ ..._....._i ........... ;,........._i ........... é._.._......?...._.._...i ........... ;, .........
=lvsaDCmin -lvsaDCmax
(210 pA typ.) (610 pA typ.)
-lvsancabm
V'S load current (560 pA typ.)
(50 pA typ. per division)

=] 12 BB MRS, (LA lzoap = 1.2 mA JBfll) . B EXBRETHI SR A& X B g
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B RK P < BE BR 5 Ko HL 7 FA 3= 61

REIABK R KERS B —MR R IERI @R EIREY, ERREE:

¢ ABTURSRSGEXNSEREMEE (RE 10)

« BT THD RIEMS@BEYEIREMRN (TLE 8)

o DRREINEKS@EEEIEM BESESRER)

v BKORFEERRIRYY ) W KO K EE RIPR A

12 P B RE ABK A K EE BR G H 3R RS H Yo

ERIE ZCD 3IRNEE R ENRE RN lcow, BEBE , ZBRBURT R BIERFAHBIRLL.
TR B,

NE 13 PR, AER o0, KPESBENARTEUMUE (BERAKEAHNUE) NEMBPKELR
ETW, BN, ZENEBERRE R BB, loq FIRRESEETARENUE (BERAER
HANE) BB SERELERE. RZTFA.

@
5 £ ¥ 32 8
1. 5.1.1% %
SR B
- :"\:.*'ﬁ - .8
> 20 us
T aDCmin = 20 IS
10ps
4us
tf 2us
£§
2
o 1ps
1]
]
-~ |
a
g
< 400ns
>
200ns
100ns
40ns
20”5 ' . " L] . :
-lvsaDCmin -lvsADCmax
(210 pA typ.) (610 pA typ.)

VS load current
(50 pA typ. per division)

13 lzcocp IS R AR K FEBR & B RE P

a0, & 13 FETF leoa= 1.2 mA BB ERRST B RYE A T P BIFHAY:

1. *E?E Izeocp=1.2 MA, ”HE‘HZII Tv,vsancmin= 20 IS, ;z[l 14 Fﬁ'l—_l__\o

2. TRy EARHTsaocmn =20 ps , FFLAUERE RLAHIEARKP K ERSTBIZE, 7E 20 ps 1 pshISE
BN, ZELSEIIRGFAITE L , SIBIN 50 pA VS SIFIARER, BOPKERF,
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g0, EEMBK K ERGTEYS — D LFRAAIREE QRVEE 1 B RBIER/NFEATE (9791, wsaocmin
B 10%) , UMEERFNRAFTKME,

2 2 QRM HHIB A F1 07, SEEHMFRELIETORT, TR EREIGIEH R A ERST B E 51T
FEATE], FNERE T B LR FEAT B HMERK o
25
Recommended current range for
full power
20
= 15
’ 0 0.2 0.4 0.6 0.8 1 1.2 1.4
!Zc.'f)r lp (mA)
14 IVSADCmin NE"JJE*M%M"&E Ty, IvSADCmin ‘—5 ZCch “&“&ﬁ%ﬁﬁ‘ﬁ %;ﬁv IZCDclp E"J*/%

ThERPREIF R FERT 5]

ICL8830 IhZE R HITHEEIRIB R A SABAY (8] tonmadt 1TRRHI

LoN, max ® Ty, [VSADCmin * TIN

1
1, (5)
3058 ln(%) ~1.35 ]

7‘_1'3: tON,maxE,\J'nga %g\;I%EI\JIEE’ %IIF_“ZFH 6 I:PE,\JEEQU.)\ EEE*@‘;J”\U EE,E%ET_]-, Tv,IvSADCmin %Bﬁﬁ;ﬁﬁﬂq VVIN,avg EE:F
M. XRBEA Tvsaocmin BIELHIBUR T E] 14 BT fcoap 5 T fzcoc, WEBURFAINEBLE, X7 ZCD 5IRIES
NP EE A,

% VS §|Hfﬂﬁ$ﬁ%5ﬁ?9 lVSton,sat EJZE1E\EETJ) tON,max )I%'*&mﬁﬁ b EEP lVSton,satE_rga: LX-F/A\\EtTE%:

.
—Iysion sat & —Iysapcmin + max[O, 152.9 - ln(%) - 62.5] .107° (6)

15 2R T E Vunag 28079 0.65V, 1.0V, 1.5V 1.9V B, BEINERHIRASTIER BN EIMEK K
Eo
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4| .
3 ThaeRE A
Ty.IvSADCmin
Tormae~ 85% =
@ Vwinavg = 0.65 V
50% * Ty vsapcmin foeeenenn s e mns knmmamnsm e mham s mmnn d SRS~ SR SORD  LUTCURUE | | RO
o v
£ %~ : : ‘ y : v y
— 0" Ty IVSADCMIn} S =« == v meemdmmem e b e e a O, | S —— | — ) S—————
= Tonmax™ 14.4% - T, rvsADCin : : : : : : :
> @ VWiNawp=15V : : : : : : :
g > 10% - T ; : - ! : : :
E o 0" tpIVSADCMing d= s ensescadancncadernccbonncarsatiadindarannad el L L EE CELEEEELEE S tmsmmeman=s
o - : : : i : E :
s B \ 1 ‘ : 2 . . . :
E ; B, B T B e T I
—
L 0
2 -~
Q i
£2 > =
= < S D . (I S MY S R i O i i R g e i A e
* < -
£ > o i
— ] L= =
K O s Musessmgea: Z msmsspsmmnn Z -
z - S
Lo s 55
E_ E’ > @) @,
= - | NS e . S, )
[V 5 =2 =%
g S & = P
- = <
> ® < 3 <:EL
= O CD
-— M~ [s>]
i T .5 i
& S
1] 1]
5 5 =
@ @
c -
LI T RIS (WES ) TR CREPRIISY ~ . o R B SN, | PRSI EEPITCHIY, (S (RS
7] ]
= z
i i
-IVSADCmin -lvsADCmax
(210 pA typ.) (610 pA typ.)

VS load current
(50 pA typ. per division)

15 BEINER G R K SE B3 A8 BB A< E 5
| Vuin,avg ATFRIEIEEBEF (HEF0.44V) ELN0.6VHESEEIRE, THERHIMEZEA, LB ton,max = Tv,vsADCmino

illl 15 Fﬁﬂ__\; é' VVIN,avg %?5@)\7&&'&75 EEEF (VBF 0.65V typ.) HT_]', Iﬂ%f‘ﬁ%‘])’é‘:ﬁﬁ s ton,max =Tv,vsapCmin E"J
85% o 730, WIRMMAREE BT TFAAFER tonma /I 17 ps typ., TWEFEZE 1y wsaocmin = 17 ps / 85% = 20 pso
*E?E 14, ”:'iﬁ’tﬁb[l lzcpep=1.2 MA ETJ; Tv,vsancmin = 20 US o ”:t, EE?@)\TE'WE EEEF—FKEJ tonmax=17
ustyp., NA&ER0 IRTIKITAERAREME B =4 17co0, = 1.2 MA typ.o

AHMRE G

BT vs SR HEERNABRMRAE G EEAREINE 12 FiR. RA G =L RIER AR HFTERAYE 55

KBHARSEIZ Lo -Ivsapcaom (BREUME 560 pA) #1&EE QRM SREAER Z[ERNA R,

EQRMERT, BREIFAISHVAHHAFR—E B ILEMENBAFER Z2CD SIHARITES. zCD 51/I%

RIS NEME T U TS RER SR SIET:

1.  AREBRELD—AFFHARNZREHEN, 1CL8830 RIE L— 3R+ AN &/NRG &
, B¥FNIORAMEN—XR ZC0 B, WE 16FiR. E8FIMREERN, TH R ARSEN
8], EEFRFEMMENSHR, XFBS R IREIERR.

2.  REHRHN, MRGIURLAR, WSIZELERS, WTFRBBMIER, MRBSSESLEM
10XESZ, WRIMEEZWK, &N, ISBEET—DACFEARARNASLKEZTWN, NE 16 FAix.
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3 ThaeRE A
2 YRR FRA RN trr (BEENE AT us) ZCD BEITHAFBEL L, AL EFEEF tons
MmAZEEERZCDARKIT K,
VS pin load
current

4
_]VSADCabm T

Load jump

Load jump \

L

Continuous load change

" time

Valley number
'y

TR . -mapped valley number

=" . b Updated ZCD pin
valley-count number

4 4 > time
Update immediatel Update every AC half cycle, with the
(when valley number decreases) min. mapped value of last AC half cycle
16 QRM 7 R34 i Bl H1 H R 5
2 MR i F BRI A2, BIATSIIN BIEFIEEEEVS 5115 3B iR TE = b, EA

BEEHTBRTIFE F2910 ms BU_LKIGZHIZE 77+ /7o

AEREERERT, ITHISRSTE—EENMREEEIFRNE vs A BiR, FHiZBINRIRETRISEESN zCD

SIRINEER, UFEREF XK, FER, IZEIRARETRIZRA & = LR E R A Bk ohis4Eatial,

INE 11 Fiio WNRIMAFHY VS AT -hsaocmin  (BREY{E 610 us) SLEAR, MBKIFREZRKAH,

WR Viee TRER Vccware (BREIMET7.6V) , BREMALD veC MEEFERIMARELZBE, MASIRES

FEIPRLEEE, TEfilA veC MEERABIBERT , RABKAHIFEBTBIBUR TR Vice M Vccwake FEEBE! Voccburst
(BEY{E 8.1V) PREEAIBYIEL,

EEE. VCC BEFRLZIZHIPHE L EREEET 2CD LFEHR VeC B, R VCC BIEFILE
HBELER, TIHABESRGLEBEL—TLH, ML RERTELERERIVCC
BEBEZTF Vcoouws RAE (BAEN.1V) , HEBEECBHRE, THELHNBE
RIT AT FFEEBFL, XFETGEEE VCC BEZELYE, MiTTsLTREFHIHH 1T

7o
REARTVHE IR EE 5] R A0 3R & R HARY i8]
B TRRN ETRHREAELE D,
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afineon

3.9 [FiaE mRP

R AR L £ (OCP1) @ Z A HA I E BARBIHRHIT. NERRAHER tes (HE(E 160ns) AIRTLER
AARIETMIRA R ZRIF, MRNEZI CS5IHBEET Voo (HEE 0.61V) RIBTENED ties (S88Y
TlOm),WAﬂﬁﬁF F R X BRI 6D 51k HH{R.

ROk 24k (OCP2) AT RIPEEBVRSARERH T ER L CIEMNEHREF . EXMHERT,
HFIEEBRNRFIEEKR, OCPL TAIEHIEHIEERR. MNRNEEI CSSIBE FRBEFELDH
Vocp1) TEtoce. (EREY(E 150 ns) BYBYEIE OPRIARITEBIE Vo, (ﬂﬂifg 1.21V) , NUfid& OCP2 R,

OCP1 pulse diagram OCP2 pulse diagram: magnetic saturation

penerated pulse

generated pulse

// ties

OCP2 hreshold - -————————

leading edge blanking

leading edge blanking

OCP1 mreshold ——— .l
OCP1 threshold

cuTent sensg
cument sense

EMI fiter ten ;’ toces
OCP2 comparator
ocP I_l
latched OCP2 '
o4 contn
gd control
OCP1 pulse diagram: slow magnetic saturation - no QCP2 trigger OCP2 pulse diagram: shorted winding
generated pulse generale pd pulse
leading edge blanking :Z@ I‘LEB lead ing edge blanking :/A tLEB
OCP2 Wireshold T oo TV NP Pk S ] (R e o T UL ol e e

OCP1 threshold OCP1 threshold

urrent senss - i ‘
N s
EMI fitter A‘ tocpz
OCP1
OCP2 comparator H DCP2 comparator ﬂ
latched OCP2 atched QCP2 |
od control gd conirol | |

17 OCP1 f1 ocP2 BN HE Y
Datasheet 19 Rev 1.1
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3.10 vcC EBERIF

UVLO BJ1R#E vCC 5 L BEBCEHEREHIZ8. UVLO BE— 1 BEBREIRSE, Ve (BEERN 125
V) BFRUEEHIRE, Ween (HEMEN 6.6V) AT EREHIZR.

EHIZS A ITIERY, BBIEREN hecwon (BREY(E 30 pA) o

TRash. ERMKRAEELE, WX vee 5 ERMBERXE] Viccaam, (BEE24.2V) , THIZSESF
HE31E heceamp  (BREY(E 2.5 mA) BIEE, VCC T EFRIFET Vucema (BEEYE 25V) FESEM,

vcC MiERZR &

AT EREERN TRIFEBE Ve, FTHIZZRA T UTHAFHHLH]:

v R Viee FBEE Viccwae (BEME 76V) , VCCHMEERERAMARK B, EHBSBFEREK,
B3 Vice = Vucourse (BEBIE 8.1V) o

v EHWe FRER Viccwae B, 7D SIBIAEE EHIEBRAIREER , LUEIMNEREENEBEESE Vice FEERE Vccbursto

EAE. VCC BEEFELIEHINHIHI L EIREEEET ZCD LEAKER VCC BIE, B VCC BEFTLEH
BEEE, TILE4ABESREFLEBIER—TELLEG, TERERFELEHTEFIVCC BIE
BEEF Vicows RAE (BAEN9.1V) , HEFEEEBHFE, THEHELHFNBERMI
BEOFEEBFR, XHFETEEEEVCC BEEFELYF, MimisCH RIFEIE L 170

3.11 RARHLHEERF

EXEESHEEAE, ZCD SIMBYIEIEEIRTE IR fcop, TEREBARIRAM CS SIBNALAVERT, FRiRERRN
Nzcoove o AL, LEBY CS SIRIRYEBERBFLINIZREERIRS ¢S 51Xt FEERNETR, WRIZBEKF
B Vo BB (H22Y{E 0.61V) EBIIHERATIE], MIARA REE OVP,

BT CS SIMEREXREFREIT A T #]4k MOSFET R REBIAE, EIbRATUHL OvP BB FAIARYE CS 5H]
SREX R P ITIREE

—
I 1 é
—
AUX winding
%] :
FH F——ow
series resistor OCP1 threshold
EMI filter

Primary MOSFET

current shunt

resistor
5 N ~, "
18 ARt ovp
Datasheet 20 Rev1.1
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RFRATXMERPER, TRERIRERE, CSSIMENBEATAE, MERMRT RITHEHBE,

Secondary OVP support
s A L
S 1 —
OCP1 threshold ‘ P : r\vf\‘{\f\,_—f\
CS input M U : \ ﬂ A‘m/ \ H@A\/ ‘;
" ] |
i ] ]
ovpP |
& 19 R cs
3.12 2R EP

ICL8830 F|FIRER R EF RBIRILTRRIP. HABPLIE THXE 7 (BEUE 130°C) BY, MRIDERIF,

3.13 FIRRIF

TR R RS AR B S S A TR, — BB M E R B AR aaRaadia), R
HEERIP RS, ESHEER.

75 VS SIMFF MR T, BT VS 5IMI7EES TAEHIAIS MIEHIZRIAE feom (BLAVE 1 pA) HORBSTE ,
Fit Vs SIMEBEEA S, Vs3IMEESTEREIE Voo ERRME27V) #THR, MRS
R AR BT AR B ERR BT, Vs BIBIE RIS RE L A X IREBOh, WIS veC BRERE
% Vocemn AR, MIBATRERAE B,
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3.14 REME B BPE /) 2

i
20 R T SRR EPRS UK R SHIF o

afineon

Any Vvee < Vveemin

trestart OF trestart,fast

timer reached Restart

Vvee > Vvecon

[ IC power up

]
J

Power up done

[ Pre-start-up

Internal error

Tj > Tstart
Vvin,avg < Vi

:
)
)
)
)
)

Tj € Tstart, Vvin,avg 2 Ve,
Rto measurement done

{ Soft Start

Fault

Start-up done

[ Run

Any protection

— N

Any protection

& 20 RERZE

PR /2 RZ
= SR PT BRI RIPIIREUN R 2 FiTo

b: 4 R E IS H 8] = RELLEE ST F IS B T IE]
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R2 P XE P
Fault Detection Typical |State Reaction
:).lanklng Pre- |Soft |Run
IMe | start- |start
up
Insufficient supply Wee < Wecon lys - - Wait in reset
Insufficient supply Wee < Weemin lys X X Reset
VCCovervoltage Wee> Wecove 1us - X X Auto-restart after tiesar
VIN short protection VN < Winshort 1lus - X X Auto-restart after trestar
Brownin protection Win,avg < VeI 2ms X - - Fast auto-restart after
trestart,fast
Brownout protection | Vin,avg < (Vei-4Vai80) 2ms - Auto-restart after trestart
VIN overvoltage WiN,avg > Winov 2ms - Auto-restart after trestan
protection
Overcurrent protection | Vs> Vocp: ties - X X Turn off gate driver for
(OCP1) the on-going
switching cycle
Overcurrent protection | Ves> Vocps tocp2 - X X Auto-restart after trestar
(OCP2)
Flyback output Izcopetp *Nzepove > Vocpr | 100 ps - X X Auto-restart after trestar
overvoltage protection
Overtemperature T;>Tor ;> Tsar 18 us X Auto-restart after tresar
VS overvoltage Ws> Wsovorrrs 20 ps - Turn off gate driver and

restart if Vs < Wsovonrs

3.15 AlATIhEE
| SRS e THAE BT BT SRR B RS TR TS ¢

' E_j(IjJ:K/F*}-LEmEﬂ/IﬂE“\
v RESVBHEERPEE

o RIEMETERFRIPUARAEX BB NIERF

' /) I LT%?F

Datasheet
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i831d zcD 5|5 zCD/4HBh%5R4ARY SR EX FB pE 1
i CS 5|15 #)4% MOSFET BBt

TEcE
i FE B R SR EX FE P

#HITECE
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4 BRE RSB

4 B ERER

FREESHILUEMS M oNnD AEERITNE. ENEREMEFEENERT, BEBFER.

4.1 S RATEE
b XTI RABE (BT X T LT 125 E (BT 5] 5E S BRI HIFUE B, (CHTEIELXNTER

ABEEF I FLIFAEES a8 1B Al . RATE EELXTHEE, EITRF—T1E
BJGESXTEE T BBESIE T Al FE AT o LR TELT T AIE] R B 22T Wit

R3 LI RATEE
Parameter Symbol Values Unit |Note or test
Min. Typ. | Max. condition

VCCvoltage Wee -0.5 - 26 %

Junction temperature T -40 - 150 °C

Storage temperature Ts -55 - 150 °C

Soldering temperature Ts - - 260 °C Wave soldering
according to
JESD22-A111
Rev A.

Thermal resistance junction to ambient Rthia - - 185 K/W

Power dissipation at 50°C Po - - 0.5 W

ESD capability HBM Vesp - - 2 kv ESD-HBM
according to ANSI/
ESDA/JEDEC
JS-001.

ESD capability CDM Vesp - - 500 v ESD-CDM
according to ANSI/
ESDA/JEDEC
JS-002.

GD VOltage Voo -0.5 - Vyeet |V

0.3

CSvoltage Ves -0.5 - 3.6 Vv

CS current les -2 - 2 mA

ZCD voltage Vzep -1.2 - 3.6 Vv

ZCD current Izco -4 - 4 mA

VSvoltage Ws -0.3 - 3.6 %

VIN voltage Win -0.3 - 3.6 %

TD voltage Vrp -0.3 - 3.6 %

Datasheet 24 Rev1.1
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4.2 TEEH

HER T DCEESFFIEBRBHEE TR

&4 TEISE
Parameter Symbol Values Unit |Note or test
Min. Typ. Max. condition
Junction temperature T, -40 - T °C
Supply voltage Wee Weceburst | - 23 Vv
External capacitance at the TD pin Crp - - 1 nF
4.3 DC BSHFM
+=8 3

ESFIER M T EfEE BIREENL

o/m>B

MEARNEME(E, FFHTE Ta=25°C BT 7 £,

XEEREIEMMREEEIX 125°C B HFMHRIE, BEERRS Ta=25C HXIIHE,
NTHFFRULER, FRE BEILM GND fEAEE, REBRBEN Wee=15V,

4.3.1 R

RS BRI
Parameter Symbol Values Unit |Note or test
Min. Typ. | Max. condition

VCC turn-on threshold Wecon 12.0 12.5 131 |V

Start-up current Ivcestart - 30 - pA

Supply current lec - 2.0 - mA IC self-supply
excluding
gate currents.

Supply current during burst pause Iccburst - 220 - HA

Supply current in protection mode Iccrestart - 40 - HA

VCC undervoltage threshold Weemin 6.0 6.6 7.6 %

VCC wake-up threshold Wecwake 6.6 7.6 8.8 %

VCC burst threshold Wecburst 7.1 8.1 9.1 Vv

Difference between Viccwake aNd Vicchurst Vdelta 500 - - mV

VCC overvoltage threshold Weemax 23.8 25 26.4 Y

VCC clamp voltage Wececlamp |- 242 |-

VCC clamp current vccctamp - 2.5 - mA

Datasheet
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4.3.2 U2 g
Re SR
Parameter Symbol Values Unit |Note or test
Min. Typ. | Max. condition
Zero crossing threshold (falling edge) Vzcobown 10 45 - mV
Zero crossing threshold (rising edge) Vzcoup - 55 90 mvV
Clamping of positive voltages Vzcopelp 400 550 700 mV | /zcosink=1 MA
Clamping of negative voltages Vzconelp -600 -500 -400 mV Izcpsource=-1 MA
ZCDringing suppression time tRingsup 350 700 1100 ns
ZCDto GD delay tzcoep - 270 - ns Rm=18kQ
ZCD to CS current ratio for flyback Nzcpovp 0.455 |0.484 |0.513 Iessource / Izcppelp
secondary side OVP at1.2mA
ZCD to CS current ratio for flyback Nzcpovp 0.450 |0.484 |0.518 Iessource / Izcppelp
secondary side OVP at 0.8 mA
4.3.3 B AL
2 &R 9 Al R FRIBEIEAR TR 70
R7 SR
Parameter Symbol Values Unit | Note or test condition
Min. Typ. | Max.
VS bias current - lysBias 0.5 1.0 1.5 HA Ws= Vief.
Voltage source for optocoupler/ | Vs 1.56 1.6 1.63 Y Internal series resistance of
feedback supply 500 Q.
VS current threshold for start up | - lvssink 102 130 154 HA 12 kQ from VS to GND.
Open pin turn-off Wsovorrre | 2.64 2.7 2.76 v
Voltage for restart after Wsovonrs | 2.54 2.6 2.66 v
overvoltage turn-off
ADC lower current limit - \sapcmin | 166 210 260 MA For maximum on-time
during operation.
ADC upper current limit - lsapcmax | 500 610 720 MA For minimum on-time in
burst mode.
43.4 Eai N\ BB =42
Rs SR
Parameter Symbol Values Unit | Note or test condition
Min. Typ. | Max.
VIN pin short to GND threshold Winshort 150 200 250 mV
VIN overvoltage threshold Winov 1.9 2.0 2.1 Vv
Datasheet 26 Rev 1.1
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4.3.5 TDECE
Ro BSIEE
Parameter Symbol Values Unit | Note or test condition
Min. | Typ. | Max.
Internal pull-up resistor for pre-start-up Ro | Rrp iyback | 32 40 48 kQ |Internalvoltage 3.3 V.
measurement
Internal pull-up resistor for RUN state Rtp,rUN 8 10 12 kQ |Internal voltage 3.3
and pre-start-up R measurement V. Pull-up is disabled
in burst mode if VCC
wake-up is triggered
from Wee = Wiccwake
until .. reaches
Weceburst-
TD pin resistance to ground, for Rtp 18 - 68 kQ |Internalvoltage 3.3 V.
configuration and to activate VS pin load Minimum value based
current sensing for output regulation on Internal pull-up
resistor of Rrp run.
Maximum value based
oninternal pull-up
resistor of Rrp fiyback-
Measured in pre-start-
up phase.
4.3.6 =0 ol
xR 10 SR
Parameter Symbol Values Unit |Note or test
Min. Typ. | Max. condition
OCP1 turn-off threshold Vocr1 570 610 650 mvV
OCP1 leading-edge blanking time ties - 160 - ns
OCP2 turn-off threshold Vocra 1140 1210 |1260 |mV
OCP2 trigger time tocp2 - 150 - ns Pulse width when
Ves> Vocr2
CS pull-up current -lespu 0.5 1 1.5 A
4.3.7 PWM 4R,
z11 SR
Parameter Symbol Values Unit |Note or test
Min. Typ. | Max. condition
Repetition time tRep 47 52 60 Us Vap=0V
Off-time toff 42 47 52.5 us
Datasheet 27 Rev1.1
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4 BSEMREH

4.3.8 Wt I =h 8%
R12 S
Parameter Symbol Values Unit Note or test
Min. Typ. | Max. condition
GD source current “lsource 125 - - mA
GD sink current Isink 250 - - mA
GD peak voltage Vepfull 104 11.0 11.6 v Wee> (Vepru+ 0.5 V)
and in QRM.
Reduced GD peak voltage V6Dred 6.5 7.0 7.5 v Wee> (Vepred+ 0.7
V), during start-up or
burst mode.
4.3.9 B $h #5585
®13 S
Parameter Symbol Values Unit |Note or test
Min. Typ. | Max. condition
Restart time trestart - 200 - ms
Fast restart time trestart fast - 25 - ms Only for VIN under
voltage (brownin
protection) event
4.3.10 mEE R
rR14 S
Parameter Symbol Values Unit |Note or test
Min. Typ. | Max. condition
Relative accuracy of the temperature AT -6 - +6 °C
sensor
Shutdown temperature T - 130 - °C
Datasheet 28 Rev 1.1
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5 FER

5 FHER

BT PG-DSO-8 HIEEER T,

n 0.33°0.08 x 45°

5-0.2 @

7° MAX.

+0.1
10020
500+

=
0.15-0.05

1.75 Max
1.25 Min
o
5
b8
S
=
~N
(")
g
=1
=
D]
i [~}

Stand off

4.02"
l
1
1
l
6:0.2

1
|
/ |
/H H3 b
Pin 1 Marking % i
1

1) Does not include plastic or metal protrusion

2) Does not include dambar protrusion of 0.127 Max. in excess of the lead width dimension
All dimensions are in units mm

The drawing is in compliance with 1ISO 128-30, Projection Method 1 [“--‘@-]
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22 PG-DSO-8 BB %
P IR K EE M 4y TTE http://www.infineon.com/products BN ERATHIFR G

T, BRXBNHEMAEEE,

FE~m (FFS RoHS iRf)

NTHREREBEFPWIFFEREEIER, FETEAEN, Bt UEFEFRaNERRHE. FEFRFTS
RoHSITAE (BNSIARBLIBAE, FHFSIPC/JEDEC J-STD-020fME, EATFTLHBIFEE) . BELiEE

Bi51A18): https://www.infineon.com/packages
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6 RiFR

6 RBER

AC Alternating current

ADC Analog-to-digital converter
BM Burst mode

cv Constant voltage

CccM Continuous conduction mode
DC Direct current

EMI Electromagnetic interference
ESD Electrostatic discharge

OCP Overcurrent protection

oTP Overtemperature protection
OovP Overvoltage protection

QR Quasi-resonant

QRM Quasi-resonant mode

SSR Secondary side regulation
UVLO Under voltage lockout unit
Datasheet 31 Rev 1.1
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(CAARGE S
A3 N
EiTiER
Document Date of Description of changes
version release
Rev. 1.0 2025-04-07 Initial release
Rev.1.1 2025-04-28 Update Figure 1, Figure 2: PFC Flyback-SSR-CV with GaN FET, Si MOSFET
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