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1 S| E
ZCD ——| 1 () 8 | == VCC
X
VS /| 2 o 7|F= GND
e o)
VIN /]| 3 d 6| —= GD
TD | 4 5 CS
PG-DSO-8
& 4 5|HAECE
&1 5| BIRE X B ZhRE
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 detect AC or DC input for frequency jitter function, and measure the
rectified input voltage via a resistor divider for the power limitation function,
brownin, brownout and input overvoltage protection.
D 4 THD correction
The resistance to ground Ry of this pin adjusts the THD correction gain and 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 Vicccharging.
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 over-voltage 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.
Datasheet 7 Rev. 3.0
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Over voltage protection External
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startup circuit Q time Vo
= —0c
v adjustment

R

Blanking e
CS protections L™ Voo
THD configuration
AC sync and BI/BO J Pulse generation
vi and THD
Thermal protection correction
() zco

Vao—]

AC/DC detection; Input - Pulse generation &

voltage Level detection ! Thermal Protection mode change
|— ——()aD

vIN

VY IVY

Vv |

16V
Burst control
Reu= Fault control

1CL8820)

Powerlimitation
Decimation and jitter
(1CL8820)

—

vs (
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VS open loop protection  Supply, reference & biasing Vce monitoring
lankin; 3V (e o
= alin— P>
—r Selfsupply l_
>
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3 Iheeha R
XL BB T FRFITHAE,
3.1 Brh

EFBTIMNEL, ICL88xx M TD 5|BISTHIEEFE Row VIN SIBITFEITEEE Vi RRERERLE R To SRFHR
B, IcLesx FHBRIEEN, LUR BEhERE TN .
MBEIERG, TEEEEAERIPAEAIERT, ICLeSx HNIZITRE, 1RIE Vs 3IBME S RILHTia N

AR EETNIIET, WRIEEE/E Vovea (TVHyp.) SFEMS

3.2 TD 5| BIP9ER_EAIFI SR /S Bh FE B £

BRT EIEE 1 FE 3 FRRREEMNSESLBEN Vicc FTERIM , 1CL88xx TD 5|HliE 21+ E 6-RRIRFIMESN

IR R oHERERITH, WUSEINERD Ve ZEEE, BB FRIIRFT:

1. HicLssxx FXREBE (UVLO) RZESE Vice < Viceon (12,5 V typ.) BY, Z2F8 7D 5IBIPNER_EHIL,

2. ViecBIMNEBIBEHEBERFEERE Viccon, LABNIE ICL88XXo

3. TEFUSTIMER, ICL88xx fERE TD 5IMIAIER_EHIEBPE Rrorun (10 kQ typ.) H Rro, ayback (40 kQ typ.)
SAIEE 7D 5| BT ERFE Rroo

4. WRHEB=EFHEBRL, WERBHMEFEITIRES TREA Roron, UELEINIR B EHEEEERY
Viee FEEB, SNSRAMAEARIF, ICL88xx RTEERFITATEHIEAGH AN UVLO RE GREIFFIS 1) »

ARE TD 5/IAIEE L #iVrer BIEERE/E R B E 2 3.3 Vo

AR X7FICL8810 FIICL8820, HVCC FEFEVuccwake (T.6Vtyp.) BY, Rippruon ZRELEETL FARZH, LY
J/Z)Z#y/(nﬁ/}/gfﬁ BEEIF Ve FEE Wecburst (8.1 Vtyp) )

6 BT I EshEREIERZE TD 5|HIBYEY R ITE A 2 TD SIHIE Riorun NEB_LHIBY, FHEEHFNER
QMR R BTUKITHZELD 27kQ; X TD SIBIER 0 1y000 RERLHIFT, 1MEIEY Rrp RSB 68 kQo X
TBRATHECE vs SIIAEEREN, USLImBIET, HREE D EERFSEERN.

VBUS <600V

_ Vrp
RTD B ITD,source
Vee GND
6 FAF Vvec EBDFE BRYRFISMB B EhEEEEN R iBAAE
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3.3 f\ BB ER AR

ICL88xx 1RHE VIN 5|1 EBERY ADC KM AC T DC RIE. Y FINKRHITHEE. MANREREM R EiLEE
RiF, EHIZRIEVREENIRS VIN 5| IBEREENRE VN S BEREENSEE, NEFY
VIN SIBIERIE Vi oo IBITIRES FHIIREZATIEIZY A 10.6 msH] 12.7 ms, 35IETF 50 Hz # 60 Hz NREEH
AC £RERHMER,

AR TELLERBEIZHIIER T, YLTATIE297710.6 mso BT, ZH1EHDC A EZRALT, AGES
T IFLRE A2 TS

G
| ;
\V4 \V4
]
o []

&7 VinS | B BB R

Itboh, 1CL88xx VIN 5|BIERE Vunoy (2.0Vtyp.) BN EBER Vinsor (200 mVtyp.) FZEFRIFEIE,
EiBfTIIIER, WNRMEIREER VIN SIBIEE Vi< Vunshor i8I SHBRATE], FLSAHA VIN 5 IBIFEERIRIF, 0
B Vi < Voinshore FHFTE VIN 5| IFZ BRRIPE B BT 8] tresan (200 ms typ.) BREE, WMAREFRPET Win,avg <
Ve B RME, XIESHFEENIREEZEZEAR tetannse (25mstyp.) o

BIEIR VIN 5IBMES RRRIEERRA VIN 5 IBNEERRIP SR EiZ BIRIFHIET, ATLIZEA IcL8sxx Mitkpk &
&, HEEITHIZRBRRER,

3.4 Zcp 5|HIE S

ICL88xx ZCD 5 |Bli@d i1 RSB Z2CD EREXEBRER oo M NEHBISRABERIE T, B Vicou, (55 mV typ.)
F Vacovown (45 mV typ.) EERIHEFRQMTE

£ QRMAERT, ICL8Sxx IHEUIE TR, BHEATI BRI, HEAKNSE, URER/DAXGFE, R
FRIXFNBfRRE, BRAEN zep SIMCNEI#H—P S ZES, Neh@EdIMEETERBERTEEH,

8 BT QRM BITHE—RIEH N E — R AR XTI G,
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Vaux A

Vauxp =(Vout+Va)-Na /Nsf--------1-------———======= 15t zero

crossing
detection

- time
1stvalley
| switching
Vauxn= -VHv,bus*Na /Np}f-

fsw

ltransformer A i i Ip ls

i i Vv bu{rIJ: +Vy"
! lp : I Ip pd N
| S : Np} é N Ve
i | +'q
i T > time

GD pin i i %

voltage GD

» time
ton
8 QRM LFEE T 5 U TR 55 R B IR X B9 BB R AL I

Rzco FB T BRI Z 4 BN SRR BB IE 73 318 ZCD 51BN EBEH L BB Vocoper (0.55Vtyp.) 1 Viconep (-0.5Vtyp.)
BYEY ZCD 5 IIERRANRR . HiHBSRANRNBEBRFREER (FIINEZohER) , ASBEohER
TR IR B K BT S 0R trep (52 pustyp.) MRA— TRV ERIHA, 1CL88Xxx BT ZCD 5| MRV E R IRHR
B, 1M zeD 5| HIEIEEREH LB TR fcop, TG ERE IR TR lzconee, FATERIMRIE, 70

THDRRIEA [ =t T i 284 i E 1R 1P,

Vavuxp — Vzcppelp
IZCDpclp = Rzcp
YNW |
[V auxal = |V zcDnetp|
IZCDnclp = Rzcp
A2

LR Vi H Viauxn PRI NIRE IS HBI SR BB IERVEIEER AUE(E, S0E 8RR

Jttglsa |CL88XX EE.H:E*E /ZCDpclp *ﬂ /ZCDnclp Z*EH:E%’H:II ZCD g |H£|]m§15§|] mé{éﬂ@*%\ﬁiﬁ{ﬁ EE,iﬁf /ZCDclp’ )EHHZEW%B
1218, MRk A TIE RS,

Izcpep = Izeppelp + Lzepnelp

2R3
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3.5 ThEE B IEM THDIRLE

FEBTRET, HVS5IfRIGES RIS QRM RRVIRE TIESEY, ICL88xx AISEIIIHER AR IE, LE5h,
ICL88xx BY THD RIETNEER REE K SR ETY 8], RHEBERERARABREIZ R, MURARREMNERE
o

yﬂ 9|XiﬁAFﬁ/—_|__\) ICL88xx EACE@]\EEEﬁEE,.ﬁ“Mﬂﬁik%—ﬁﬁ?fﬂﬂ'\]ﬁﬁa%, EEP /ZCDnclp ’J\:.F /ZCDpclp E,‘J 80%0
THD R 1E @A B IE R BVE 25 rT AR BT B s ERA M EIRY TD 5 |BIXT#1ER R Rrp I 1TACE. HHTF THD RIES
WA R0 AN BT IEIBIER, FEIb A XGRS F biifE Rro (B, LASEIR QRM BRIERFF X
SN THD KRIE Z [BRY T,

Primary ‘

HV Bus
voltage

Rectified
AC Input Voltage

®  ©®

0

ZCD pin settled . l
clamping current ‘

lz¢cDpelp

0

-lzconcip A -80%-lzcopcip J--vmeom-

.......................

GD pin
voltage
signal

0

Gate signal (gray) controlled by VS pin load current

Gate signal (blue) controlled by lzcopdp and lzcondp

9 ICL88xx TEACHI N BB [E T M A F A S8 [ ZE R #1T THD K 1E

N8R 7D 5IHMN AT THD RIEERECE, MABTITHINEB oI RRSEMBARE, WaDE—ErE3EM 1D
S| pIZEERIM, H7E 27 kQ F 68 kQ Z[EI#H1TEIEFIA,

YNIRTE 7D SIRIAIM 2 [EERIANNXZ— 1 RS, EEHMER , WAL TRy HERBAAN:

VTD
Rrp =7
source, TD
£ 4
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HAp, Voo 9 TD SIBIIHEBE, lsourcero IS TNFMELZ AR Rrorun BX Riosyback ISR _EHIEBFRBT AL 7D 5B
HIER o

TEFRZ BN ER TD SIRIER Rroruy REB_EHIEY, AT TD BRE MRIESI TR THUE VS 5| Rt 62 2 B8 7Ha M LA SE
DM HIATRY R B/IMEN 27 kQo

TS TIES TD 51BIE Rroyback REB_EFIEY, AT TD ECERY Rro IR AIE S 68 kQo

3.6 Vs SRS S

7 RUN IBTTIRES T, ICL88xx M@ITXT VS 5| ff fa & B 71T ADC RiERNMEMEIATHRIRES, LT AC
BT QRM RN TERS, % VS SIS EERSUKE BB AR, ICL88xx XS FEBIRIER T ELXRINE DY
AC FEHA,

ETE RUN RS TECE vs 5Bt B mae N LTI AT, H07E Vs 5 IS Bl&EE—1 12 kQ B,
BEFEMERSE 7D 5|13 Rroron REBRIERT, R MEDA 27 kQo

NFREMIET, vsSIHGEBREEREICEMERM 12kQ BIESNER. 3 vssIHAaEBERA -
/VSADlen (210 HA typ) jL/{-FEjJ IjJ_EfgtfﬁJE_j(o é VS §|Hf|]f‘l§?.EEij] /VSADCmax (610 IJ»A typ) _‘ZL/(J:E-J,
ThEtEhE/

VS pin 5000
. 1 |
B (| L
current
detection
Y ~= -K 12 kO
1.6V
opto
coupler
10 ETFREMABTRY vs 51t & B
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3.7 TEEZ

EIBTTIRAET, 1CL88xx KL QRM R ARTIZ T, RAEIN(UEHA T 1CL8810 F1 1CL8820,

HEIRIERX (QRM)

QRM B TERINEBEARITHMNER X, RAREMES T HEHRL T BHETH.

ICL88xx £l QRM R SIBETBIFI 5. HALKET K, THIZZSYT QRM ST @AY [E)#T#M=, UK
IABNHEERITIRE, MMSEIFRE,

NAPEEEEXIFERT SBNEWMERE (ZFEEX) , Hli, HQRM BEIM 138/ 2. M2
WANE) 3. M3IEINE 48, YEXNINRFE—SERMEN, S@EREMESEEESHRATHAE FE)
HZFH) #17, BENRTIRARDEN32,. MR QRM FFRIARBRFRIFEANITEE L L, QrRM XEfAETE]
WIRHITERAME tor (47 pstyp.) o

110 ICL88xx BEX AT AR S RAMEXH QRM RIFE—ERELT, MMAER LIECEARALIEMERME EMI
BRI,

QRM QRM
~valley 2 to 32 valley 1

5N

Burst mode

100.000 -

Witching

1
I 4
I
I
— -4
= ¥ il frequency
Tow - .
:3% |
§Ez 10000 - 1
- = 3 | 1
25 s
g 2 L
a o
1|
i !
1.000 -+ _— d-— L3
| L 1
| 1
. o :
I 11 1
I 1
1 1
Jl i
! 1
0.100 - } ! L | Al |
0.0001% 0.0010% 0.0100% 0.1000% 1.0000% 10.0000% 100.0000%
Relative power
B 11 FXRFESHENIIRNROIMELE, FREZAKFENEME (REEXERT

ICL8810 F1 1CL8820)

1CL8810 F1 I1CL8820 IR KT,

RAEBEHHINERNTF QRM, BAIZIFREFMTEH/FNE1T.

AT RIRFNINGE, THIBRERADEHELTRIRRES, UBEBERE, I, EHSERLEN
TIERY, MtRIREHBREBEKTFEME Vooea (TVyp.) , URERIMIRBERFE,

WE 12 FimR, EHIZSAEE IV EE N fuake s MEEE, RIBNERNEIVS I HBRESHITRENH,

HERLE FHREE NIRRT,

Fuakereg 2379 _ERE L HNLE SRS, FI30, MRREETMNEEINZER 60 Hz, Mfiakees 2979 240
Hzo
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ARE HIRFEFNKEL IR E LI, T fuakereg = 200 Hz typ.
I, HERGRABDCIINENTEET VS 515 2 B AR T Y, FL= LTI a2 2]

o
VS pin
Load
current meggure @
| measure @
| [ measure
@1 ® 9 |
wake wake wake
" /l\ Vsleep o l}\ Wsleep " /l\ Vsleep
I | |
| [ : t
| |
GD pin | | |
Voltage | @ | @ I
) pulsing pulsing |pulsing
B H H ” H " ” H H H N
1/fburst~1/fWake,reg 1/fburstzl/fWake,reg
12 5 E E e ER ja] PR Y 1cL8810 1 I1CL8820 RE RN R E

NTERRBRATRIFEBE Viee , FEHIZZRA T U RFHE]

. AR Vee TBEE Wcewake (7 6 Vtyp ) ) Aﬁ_%é&%mm vce ﬂﬁﬁilﬁ”ﬁ'éﬁﬂk k)t' EjJ, ﬁﬁTIE*E*E-%
*LE,J fwake reg uﬁﬁgo ?I%IJ%%A*% tﬁik/q: E;\:u VVCC VVCCburst (8 1V typ ) o

v Ve FREE Wecwae BS,  TD SIBIAIER_ ERIFEPEAREAR, LUEIMBEENEBERIF Vice FEBE Wcchursto

Jﬂ:; yﬂ 12 Fﬁj__J ﬁE}E.IH\H l/fburstjr_ﬁ-‘ii_ﬂa 1/fwake rego ;’H&EH HH_JLXT:E?&&%?WE;KﬁE"J'E;R—FﬁK
l/fwake,reg E/\Jgty{ ‘m—_“’/(r_ vce Dﬁﬁi kﬂﬂkm IEE/R—F%%_L 1/fwake reg E,J ‘E‘Bﬁj\ b EE% EE ﬁﬁ*qﬂ;ﬁ-ﬁméﬂﬁﬁﬁ
Bio

EAE  VCC BEZERITHYFIHI T (EREEEET ZCD LEALEHVCC BfF, HIFVCC BFET L5408
[FE1EH, SEARBESIRELLEBLERE—TELEH, MR RELEAETFIVCC BIELSL
B F Vccourse RAE (9.1Vmaximum) , HEEEBHFE, LRESHWN BERMEREL
FREHBEFE, XETEEFEVCC BRETELYIE], M RIFHIHH 1 o
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3.8 Bk A BY

EEITRET, ICL8sxx ST vs 31 E 7S B I K, SR E S5, WE 13FFT.
MEERTT, XSS SRR EIFSIRE BN — TR, FENBCRLERM THD RIETNEE

3,

SRR SR TURIBR L S FICL8810 FTICL88200 HFFEIZHIIEHFICL8820,

Ty IvSADCmin = Z20pS . . - . - ¥ - =
(when Izcppis 1.2mA) ! ] : : ! i : Burst
S N W TR e b i moOde
4us , , ___________ ........... ~ ___________ ..........
: IZCDpr =12mA

P P PRI ST SO 1, Sl SICOINSOLT- ORI Sp—

b

| JEE [T Y e SORRR I S, SITUIIN IERGuen mnee—s"

3

-

o

® ! : s : ! ¥ 1

2 400ns|-mmemei e RO S, WSS GUO—

S ' : : $ } b H
{1 T Y TECTRRGRE SRS (RIS SR TE——— — G .
L\ RS R S L e SR e e S I TR e S R s
2008 |.o-eeeeennnd fememsmnnnas S fresememsnns jromeomenend I —— pIET. P

32 ! y : : : ; -

B s e B ey s § e il e s R AU (. -
> w _'- .'_
= : s -
= ' i h d
g 16 ...__._.._..__,_._.._.‘,.__...._.A.‘...A,_.._.._.A‘A.A.__.? ........ :- .......................

B Lo hosssssmasibscnmsnlpamanessibs s rosssds e ARG

- Burst

1 p— ; ; i mode
100% H ¥ ¥ - ' -

: : : : : : 1 Burst

mode

778 (SCRSREE. L SNSSRIPISS SSRRECHISTE RIS - [SUPRRN: RRNPRIERR PSRRI
2
s
o
g ) RRNRRIS SRR RN RS T SRA———
L=
e
a

25

-lvSADCmin -lvsaDCmax

(610 A typ.)

(210 pA typ.)

'IVRAD Cabm

VS load current (B0 uAYP.)

(50 pA typ. per division)

& 13 BIABKPKEBRS (Mo =1.2mAREI) . S¥BRGENREIELME (REER
SGERTF 1cL8810 #1 1CL8820) o
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R H0A Bk 1 B AR &5 e L 7 F 325

REIABK A K EMS R —MRRIERI @R AR, HPAREE:

¢ ABTURSRSGEXNSEREMEY (RE 11)

« BT THD RIEMS@EYEIREMRN (TLE 9)

o DRRENEKS@EEEIEM BESESIER)

DCHINSTERHE BITHEE A R EE AR K B IRRIRN &R T 1CL8820 (KTEAEHiER)

o BORFERIRY B/ AR AR K BRI PR

B 13FR B REABK A K FE BRES H IR F# ST,

ERYE zCD SIMIEEZIEERIREHALER lcoq, BEEBEE , ZHEREBURT Ro. EESRGAMIREL. T1F
M B,

0B 14 FiR, REB Lo, BFRSBEMERENNLE (BERARAENUE) NEMIIRKELE
T, BIg0, HIMNEBERRE R EIEMNET, Lod WFESSHENAREMUE (BERAELH
ANIE) BENSEEERE. RZTFA

. Q
F 2 @ @ 3
T. 5.8, .E
i b= | [ ' :::l
< & f';: g + 3
Ty 1vsapcmin = 20 US
10ps
4us
;- 2us
-
2
o 1us
3
-
a
©
.E 400ns
>
200ns
100ns
40ns
20ns '
-lvsADCmin -lvsAaDCmax
(210 pA typ.) (610 pA typ.)
VS load current
(50 pA typ. per division)
14 lzeoet, T AESS BEHBARK A< BE B 5 B9 2 i)

a0, B 14 RET o= 1.2 mA BRSO K ERST ZIRIBELU TS BISHAY:
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1. B3l zcoap = 1.2 mA, MEIL5FH T vsaocmin=20 ps o

2. £y 1 EARE Tuvsaocmin=20 ps , F LU RAHI RO EIRET#I4EE], 7E 20 us 1 pshISE
EN, ZEZLEEITIRIFRVIEEHhLE , T8I0 50 pA VS SIIfARERIR, BPKER¥,

Bian, PR E RS S — N EPRAIREE QRM 5§ 1 AR /NS EETE] (£979 T vsaocminAY

10%) , UHERFNRAKFXINE,

AR 2 QRM FEIBHATF1 b7, HHUFELEIET, TR EEGE A RERSTETEA1E
- FEATE], KN EFHER T B HFE T B AMEE

25
Recommended current range for
full power
20
m
= 15
2 10
3
5
0
0 0.2 0.4 0.6 0.8 1 1.2 1.4
]Z(.‘])r.’p (mA)
15 IVSADCmin ET.I-E"J,E*DA&?>¢I-&E tv,IVSADCmin '—5 ZCch I"%m%{a%i%ﬁfl‘[ Eﬂiﬁ IZCDclp E"J*%

ThER BRI & < S BT i8]
ICL88xx TR THREIRYE LA T E ZR PR A FABBT 8] ton,ma-

[oN, max ~ Ty, [VSADCmin * TN

L VVlIN
, avg

235

RT_I':_F tON,maxE/\:”EE’ %g\;I%EI\JIEE’ %I,F_“ZFH 7 ¢E’§J§ﬁ)\%]§$ﬁf}ﬂ” EE,E%ET_]-, Tv,lVSADCmin %Bﬁﬁ;ﬁﬁﬂq VVIN,avg EE':F
M. XRBEN Tvvsaocmin BIELFIBURTF B 15 FEY frcoap > Mlzcoap WEBURFIHINEBE, XTE ZCD 5|HMES
@R ER B,

% VS % |H£Dﬁﬁ%sﬁyy /VSton,sat EJZE{E\EET.]-’ tON,max 4%*&’2‘2% ,EEP IVSton,satE_I-ga:LX—F/Ait{Eg:

1%
—Iyston.sat ® —Iysapcmin + max[O, 152.9 - 1n(%) - 62.5] 1076

2R 6
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16 BRT Y Vinag DB 0.65 Ve 1.0V, 1.5V 1.9 VBY, BEEINEREIRASIE BN AIEIAKHKE,

Ty IVSADCmin

tonmax™ 85% - T, ;vsapcmin
@ Vuinag= 065V
50% * Ty1vsapcmin
“EJ : : J : : . . -
- 20% * Ty ;vsapcmin . : : ' : ' :
= tonmax= 14.4% - T, ;vsapcmin
il o @ Vumnag=15V ; : ‘ f : f f
= » — IU%VIVJI'VSADCM'H-------..-Jl;u-----‘A>-Il‘au>;~¢-».dl .......... E........‘..?‘...‘.U.AJ:‘..A.......:. ..........
o v | lone™875% Thvsancm ! : : : : : :
g E @ Vwi vg = 19V H . 4 . pe - .
E : R T B e T B R R e e
P
[
E
D
Qa > - > >
£ © T, P iy (EEED. (O o T TR e
=z - © \ o —
- =} | 1] !
£
=3 i 0 g @ ;
5 @ = = 5 s
QO I - B g i e R e e e e i e M 8
5 2 z & > 2z
8 i g b >
L y
a = ® & ® ©
_— = » : P T e e e TR TP
@ = . > = >
= | > =N = F =
= = < < <
> @) < 3 =5 =3
= <e] © M~
= P~ o>} 7o}
S R T O ememenpumnnn o S=e=ceer e T e T T T
N N (+p] op ]
n I " 1}
= = ® =
a b v
O R L - CCTRRTT EECT - IEEE PEEERS) R Y ST T E T T SEERTRRERTE PRTERE SOT
7] 73] g
- = = =
! 1
-lvsADCmin -lvsADCmax
(210 pA typ.) (610 pA typ.)

VS load current
(50 pA typ. per division)

& 16 BB IR &K @B B3R B ABK K B AR 5

% VVIN,avg %?TE?ﬁEEEEEF (044 V typ) :?:é"] 0.6 V E,‘J:;'E W ETJ} Iﬂ%ﬁﬁ%“?&%’—fﬁﬁ ) JttETJ tON,max: Tv,IVSADCmino

ill] 16Fﬁﬂ__\, é' VV|N,avgﬂa:5ﬁ)\TE'WEEEEF (VBI: 0.65Vtyp.) HT_]', Iﬂ%FE%UEﬁH s LoN,max =Tv,ivsADCmin E"J

85%, f590, WNRMAREMEBETFIH tonmn /I 17 ps typ., MFEE Ty vsaocmin= 17 pus / 85% = 20 pso

*E?E 15, é,ﬁﬁhﬂ lzcoep=1.2 MA Ej, Ty, vsancmin = 20 USo Jﬂf’: ET:EE@)\TE'W’E EE.:F—FiKEU tonmax=17 U
styp., 2R R IRTISIT ATEIRMA R E MR E B =4 Izcpep = 1.2 MA typ.o

ABMRESZLL

BT vs IR E BRI A MR KL SR INE 13 FiR. RAR AT B IER RIS Bl 558 A
FAERRFIBIZ tbo -hsaocaom (560 pA typ.) 1R&EE QRM SRAER ZERIA R,

SR KB TURIK L (S F1CL8810 FTICL88200

7 QRMIERT, MEIFREMNAHH R —EERZHILBMERBOR=4R zeD SIMABRITES. ZCD 5IMARK

T SHERET U TAREREFENEETT:

1. ATREFLD—DACHEHANZRAEETN, ICL8xx IRIELE—MACE BN REMRIDEH, &
RREEEAEI—RZCD 8, 0B 17 FiTo
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EEMACERAEA, THBMFEIEE, FHEIFMEENSERN. X, BRAREME
IRHEITERIERE,

2.  RERAEY, MNRBTURLEE, WSIBEEHRS, W TFAEEMNER, MRS SHEHK
MoK EL, WKIBEETK. EN, RBEET—MACHABRABRA=LAETN, NE
177 o

ARE EPTATERI 2CD BT # S TEREIRALMAT Bt (47 us typ.) ZHIEZESLH, TR AL
WFEFt o BT, MAFRFIEELIZCD BT E S,

VS pin load
current
3
-lvsapcabm +
Load jump
Load jump i
l'l l Continuous load change
- o time
Valley number Faikiobood baicdio il
3
Update immediately
(when valley number increases C— : -mapped valley number
by 10 or more, withy—x = 10) il ' I - -
1 1| !
vt TJ.'._ - o ft Updated ZCD pin

........ - , [ I valley-count number

i , | 1]a<
X T | —
L + 4 “time
Update immediately Update every AC half cycle, with the
(when uaﬂey number decreases) min. n)apped value of last AC half C)"C/F}
[ N N, ~\M-I- _—
17 QRM B EIERE M EIHHIFI

ARE HIRAC FFHIEZEZ, BINZHENBENDC BLVS 5/f4I% 2 Bt IEE AT, TEHE
JEEHTHIIGE F£910 ms BE_LK[EI2EHIAC /5 Hbo

EREERT, THRSE—NEENREEEIIRNE VS 22 ER, HIZALFBRSTHIBEIEZCD 5B
B, UEERAFXRH, Y, IZEIRAMSTIIRA =L RAE R LR PREEE], SNE 12 Fim.
IR MAFRY VS AZLERRA -hisaocmin (610 pus typ.) HEAKR, MBI ERKA,

AR Voee FFEEN Viccwake (7.6 Vtyp.) , BEFTRM VCC REERERIMAR A B, MARIRIEEIERE
MRS, 7EALA VCC MEERARIIER T, RAFKAPRHEERIBIBUR TR Vice MViccwake TEEBE Viccourst (8.1V typ.)
ZIES LRI

AR VCC BERESE & 1 #IB1 %18 T (E/R BB ZCD L4848 veC BE, #HIEVCC BE
B BEIER, TTHABESHRELLEBEX—TLHH, WP TfRELE
ft;@/ﬁﬂy vccC @EIEI‘%/E'I_? Vvecburst 3%76@- (9-1 VmaXimum) s #gﬁfgﬂy/%;i‘%
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LRBHBN BEBRREZEL FREFEBRB T, XFETFEEEVCC BREXELZY]
&, MTSLH RAFEY 5L 1E o

RAAETE MR EE BB A R 2 A HART i8]
BERTERAETRIRZRINE .

DCHNSAZELEH
SR HIFFL P D GERIE T 1CL8820,

L@ viN S IE T RIDCEINEBIER, MM REEEFINEEMEN frang N =BFER. =Rk
A A S bR AR £ ES N TR T, B 18 FAmMATEARTIERN AT NER vs 51 E
7o

Fitt, EDCHNEBET, QRM ALUXTFIEETEH#TTIAS]. HF LEEHN B S IAH S@BAT B M IELL,
Etk QRM FF R EAE S HIMEL B, HILLF £ EIEIESEERNEUR T S8 EAHI A S zcD BRI
5, FEUATF S MIRZAE, XBEBSEAE X

XFF 50 Hz #1 60 Hz I RRIGRITNLELERIAZ, Fuianguar 73 5UE9 79 222Hz F1 266.4 Hzo

AR TEFFLEREEIZE BTG T R B ianguar= 222 Hz typ. B4, FDCHIN BEIRAHT AlGES I TF 4%
Vit 2

Artificial VS pin load
current change

A
+6.0 pA +

T

+4.5 pA

+3.0 pA

+1.5 yA+

-1.5 pA -

T

3.0pAat

-4.5 pA

T

-6.0 pA 1, 1/ftriangular

AN
N\ 4

18 AT vsSIHNEBERNALHHBRBMNE, BTFRARERAETN, MR
BADCRINSAZE B THRERYBK AR HIHL ]
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&ML AR

R FRARIF 14k (OCP1) @idiZEHAIE(E FRIRPREIRMIT. PERHIEERS ties (160 nstyp.) BIRHLE
HFARIEMIRE A 1ZRIP. MRMNERNE S 5IMBERE Vo, (0.61Vtyp.) BIBTEIE ties (160 ns
typ.) , WEAERP, HEZFXEENE 6D 5|k L HIE,

RN FRIF 2% (0CP2) BT RIP T EBVRLA TR T ER BN EFHREE T, EXFE
T, AFIREBRHNMAEIEEK, oCP1 T AEMEFIEESRR. MNRNEZH cSSIMBE (RIKBTF
DA Vo) TE tocee (150 nstyp.) BIBTEIE O PR EITEIT Vo, (1.21VEyp.) , NARAE OCP2 R,

3.9

OCP1 pulse diagram OCP2 pulse diagram: magnetic saturation

generated pulse

generated pulse

_________

leading edge blanking % r|_EB

OCP2 threshold —~———— — =TT e e A CoTTT T e
OCP1 1reShold - - omomeemm e mompem e DO

leading edge blanking

OCP1 threshold

'
I
cument sense J .

, i 2
% 72 toce2
EMI filter ILEB% :/”
: 0OCP2 comparator . |_|

ocP |_|

latched OCP2

gd control
gd control

OCP2 pulse diagram: shorted winding

............................. X
'
genarated pulse .

OCP1 pulse diagram: slow magnetic saturation - no OCP2 trigger

generated pulse

% ties

v
leading ecge blanking leading edge blanking /% ties

7
[

OCP2 threshold == ======="~ e e g oo e OCP2 threshold = =-====="="== - ———————
OCP1 threshold 7 OCP1 threshold ——‘—————————
cumrent sense M current sense : ‘
EMI filer ! e 7/}:
e . tLEB ://: 4‘: OCP2
ocP1 |—|
OCP2 comparator f” OCP2 comparator n
latched OCP2 latched OCP2
gd control gd control
5 1l
19 ocP1 fll ocP2 B LY
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3.10 VCC FBERIF

UVLO AJfRIEVCC 5IH LR BRIRBERENEAITHEIZR. uvLo BE&—1FE, BERE Ve (12.5Vtyp.)
BT HECEEHI28, Vicenn (6.6Vtyp.) BT ERITHIZE,

RIS A IIERY, BBIUEFEN Mo (30 pAtyp.)o

#FEoh. ERMRLEEAE, WRveC I ERMNBEEE Weeam (24.2Vtyp.) , EHISSMETERIX
Iveedamp (2.5 MAtyp.) BYERIA. VCC EEFRIPET Vicema (25Vtyp.) EIEEM,

VCCMREERE (fUERF 1cL8s10 F 1CL8820)

AT EREEXN T RIFEBR Ve, 1THISERAT LUTEME:

o TR Ve FBEE Viccwake (7.6Vtyp.) , VCCMEERERfMARKBE, ITHIBIFERE, BE Ve
= VVCCburst (81 v typ) o

o Ee FRER Viccwake BY,  TD SIRINER EHIEBPAMREEA , LAESMEBBTHEBEEIE Vice T2 BB E Viccbursto

EAE, VCC BEFEZZHIVHIF L EREEEET ZCD L2481 ERVCC BfE, YR VCC BEET L4
BEIEH, TEHABESIRELEEBERER—TELH, W THRFELEHERIVCC BE
BT Viccouse BATE (9.1Vmaximum) , HEEEBHFENRES WA BERKE
B F R EREBE PR, XHETEEEVCC BETELZYH, Mt RIFAIE L1575,

3.11 RAREHEERF

ET[E23HEHRIE], ZCD 5IHIRYIEIRERRTE BRI f2copcr TEREPERIRSIM CS SIITRHEVERR, HIREH
Nzcooweo AL, LA CS 5IHIBYER EKFLINIZRE EBIRS €S 5IIXT BB PRI RFR, WNRZEBEBFET
Vocr: BB (0.61Vtyp.) &BiT HBRAYIE], Mid& /R OVP,

FTF CS SIMEREX BRI AT #]4k MOSFET BRI ZREBIRE, EIbRETUEL ovP B FRIRYE CS 1R ER

EXFEFR#HITIRE,

AUX winding

CS
L1 +
| | —> OVP
series resistor OCP1 threshold

EMI filter

Primary MOSFET
current shunt
resistor

& 20 kAR KL H ovp
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TR T RIS, EEESBRAE, S 3MENRERTNS, MRERMT RIS,

Secondary OVP support

[ N\ ! \ L

AUX

GD

|
a—

— ‘
S——

mirrored
ZCD current

OCP1 threshold VAJX[V—T\
CS input n M/ 1 \
H. : >
I —
ovP |
21 R# cs B
3.12 E fRIP

ICL88xx F| B REREEZ RSBIRILTEIRIF. HREPLHE 73AFI T (130°Ctyp.) BY, TERFIFGRARL

3.13 FIFRIF

ARARBEIR ARSI ERMERINERL R, —EBIIERENNEEIEXIERRE, R
WHISERIPASEEEL, XBESHENER.

£ VS SIMIARERT , BT VS 3IIEER TR MITHIZRHRIL e (1pAtyp.) BIREFR, EILLVS
SIBESHAS. VS3IHBESTELLIREREIE Visovorrrs (2.7Vtyp.) #1TLEIR, 1R EEBTHERRY
BB ARXBERREE, VS SIRIEERPREBELEEAA R, MR VCC BERFEE Weenn AT, WRIEEREE
il
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iz E
22 R 7 B BB AR RS AR ARSI F

afineon

Vvee < Vveomin

uvLoO

trestart OT trestart,fast

timer reached Restart

Vvee > Vivecon

IC power up

timer

Power up done

Pre-start-up

N
)
\
)
\
)

Tj < Tstart, Vuin,avg 2 Vi,
Rto measurement done

Soft Start

'R
Internal error
Tj > Tstart
Vvin,avg < Vel
Fault

Start-up done

Run

Any protection

N \___

Any protection

& 22 REREE
T R B

2 B3 PN IR BV RIPTHREUN R 2P o

AR B LS 0T (B = RE 2 S ST O B T/
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xR2 TP KB pE
Fault Detection Typical |State Reaction
'I:a'lankmg Pre- |Soft |Run
ime start |start
-up

Insufficient supply Wee < Wecon 1lus X - - Waitin reset
Insufficient supply Wee < Weemin lus X X X Reset
VCC overvoltage Wce> Wecovp lus - X X Auto-restart after trestart
VIN short protection WIN < WiNshort 1lus - X X Auto-restart after trestart
Brownin protection WiN,avg < VBl 2ms X - - Fast auto-restart after

trestart,fast
Brownout protection WiN,avg < (VBI-AVBI-B0) 2ms - Auto-restart after trestart
VIN overvoltage WiIN,avg > WAINOV 2ms - Auto-restart after trestart
protection
Overcurrent protection | Vcs> Vocp1 tLEB - X X Turn off gate driver for
(OCP1) the on-going

switching cycle
Overcurrent protection | Vcs> Vocp2 tocr2 - X X Auto-restart after trestart
(OCP2)
Flyback output IzcDpclp *nzcpove>Vocp1r | 100 us - X X Auto-restart after trestart
overvoltage protection
Overtemperature T;>TorT;> Tsan 18 us X Auto-restart after trestart
VS overvoltage Ws > WsovOFFFB 20 ps - Turn off gate driver and

restart if Ws< Wsovonrs

3.15

B3RV L TNRE

CIRERER]:

T 5B B B

Sy CRER

' r%W@vLMWIWM B ZCD 5|15 zCD/4HBh SR 4ARY REX BB PRI TEC &

o REAREEIERFANET CS 55 #)4k MOSFET BEIAHG 7t BB FHRY EREX B FE#H 1 TEC B
o RAREMEMREiE BRI UARABXBEA S E R

v RN IRRP

FARERBESNE (gitism) -

Rev. 3.0
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4 BESFEREH

FREESHILUEMS M GNDHEEHTINE . ERNEREMIFEENRERT, BEBFER.

4.1 B BATEE
ARE EXTRABNE (BN N ST % UE 1667 A e F BRI HIEUE (B KATIBITEEXT R
AEBNEEF 1 T LIFRTRES Nss ERIAl 2 1%, RABUE (BN E, BIAF—T1E
BIGESXTEE I BESIE LT AEFE AR X LB T L/~ i A 8] R B 22 it
R3 BN RATEE
Parameter Symbol Values Unit |Note or test
Min. Typ. | Max. condition

VCC voltage Wcc -0.5 - 26 v

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 RThJA - - 185 K/W

Power dissipation at 50°C Py - - 0.5 W

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

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

GD voltage Vep -0.5 - Wee+ |V

0.3

CSvoltage Vcs -0.5 - 3.6 v

CS current Ics -2 - 2 mA

ZCDvoltage Vzcop -1.2 - 3.6 v

ZCD current Izcp -4 - 4 mA

VS voltage Ws -0.3 - 3.6

VIN voltage WiIN -0.3 - 3.6 v

TD voltage Vo -0.3 - 3.6

Datasheet 27 Rev. 3.0
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4.2 TE&H

B 2R T DCRSIFIEEBTHT TIEF M+

x4 TR

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

Junction temperature T, -40 - T °C

Supply voltage Wcc Weccburst |- 23 v

External capacitance at the TD pin Ctp - - 1 nF

ZCD pin peak to peak settled clamping Izcbelp - - 1.2 mA | For Wwuw=0.6VDC

current after in‘ternal

averaging
Line frequency for AC input fiine 45 - 66 Hz

4.3 DC B4

BRI T e E BIREBENLRE

EEEIHEEEEER 125°C B HFIERIE, HAERRS T=25C EXNPE,
NTCHFHRGER, PR RIS GND , REBIREBEN Vice=15V,

ERERNESME(E, S37HE Ta=25°C BT 7 EFNid, X

4.3.1 BBR

&5 BRI

Parameter Symbol Values Unit |Note or test

Min. Typ. | Max. condition

VCC turn-on threshold Weccon 12.0 12.5 13.1 v

Start-up current Ivccstart - 30 - pA

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

Supply current during burst pause IcCburst - 220 - uA

Supply current in protection mode IcCrestart - 40 - HA

VCC undervoltage threshold Wccemin 6.0 6.6 7.6 Y

VCC wake-up threshold Wccwake 6.6 7.6 8.8 v

VCC burst threshold Weccburst 7.1 8.1 9.1 v

Difference between Wecwake aNd Viecburst Vdelta 500 - - mV

VCC overvoltage threshold Wccmax 23.8 25 26.4 v

VCC clamp voltage Wccclamp - 24.2 -

VCC clamp current Ivccelamp - 2.5 - mA
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4.3.2 L2 vl

&6 SR

Parameter Symbol Values Unit |Note or test

Min. Typ. | Max. condition

Zero crossing threshold (falling edge) Vzcbbown 10 45 - mV

Zero crossing threshold (rising edge) Vzcpup - 55 90 mV

Clamping of positive voltages Vzcbpelp 400 550 700 mV Izcpsink=1 mA

Clamping of negative voltages Vzconelp -600 -500 -400 mV Izcpsource=- 1 mA

ZCDringing suppression time tRingsup 350 700 1100 ns

ZCD to CS current ratio for flyback Nzcbovp 0.455 |0.484 |0.513 Icssource / IzCDpelp

secondary side OVP at1.2mA

ZCD to CS current ratio for flyback NZCDovpP 0.450 |0.484 |0.518 Icssource [ IzcDpclp

secondary side OVP at 0.8 mA

4.3.3 B EA

ARE R IOPHI R REEEA TR T,

R7 SR

Parameter Symbol Values Unit | Note or test condition

Min. Typ. | Max.

VS bias current - lvsBias 0.5 1.0 1.5 HA Ws = Vref.

Voltage source for optocoupler/ | Vs 1.56 1.6 1.63 v Internal series resistance of

feedback supply 500 Q.

VS current threshold for start up | - ivssink 102 130 154 HA 12 kQ from VS to GND.

Open pin turn-off WsovorFFr | 2.64 2.7 2.76 v

Voltage for restart after WsovonFB | 2.54 2.6 2.66 v

overvoltage turn-off

ADC lower current limit - lvsaDCmin | 166 210 260 HA For maximum on-time

during operation.
ADC upper current limit - lvsabcmax | 500 610 720 pA For minimum on-time in
burst mode.

4.3.4 RINBEL

xRs SR

Parameter Symbol Values Unit | Note or test condition

Min. | Typ. | Max.

Hysteresis of brownin and brownout | AVai-so - 210 - mV RUN state and not
in burst mode. DC
threshold after internal
averaging.

(RBLT;......)
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=8 (%) BRI
Parameter Symbol Values Unit | Note or test condition
Min. | Typ. | Max.

Brownin voltage level VBI 0.60 0.65 0.70 \ DC threshold after
internal averaging.

VIN pin short to GND threshold WiNshort 150 200 250 mV

VIN overvoltage threshold Winov 1.9 2.0 21 \Y

4.3.5 TD EBE

®R9 SR

Parameter Symbol Values Unit | Note or test condition

Min. | Typ. | Max.

Internal pull-up resistor for pre-start-up Rro | RTp,flyback | 32 40 48 kQ |Internal voltage 3.3 V.

measurement

Internal pull-up resistor for RUN state RTD,RUN 8 10 12 kQ |Internalvoltage 3.3

and pre-start-up Rrp measurement V. Pull-up is
disabled in burst
mode if VCC wake-
up is triggered from
Wee = Wiccwake, until
Wec reaches
Weccburst.

TD pin resistance to ground, for THD RTD 27 - 68 kQ |Internal voltage 3.3 V.

correction gain configuration and to Minimum value based

activate VS pin load current sensing for on Internal pull-up

output regulation resistor of Rrprun.
Maximum value based
oninternal pull-up
resistor of Rrp fiyback.
Measured in pre-start-
up phase.

4.3.6 =2W7ii% ol

®10 SR

Parameter Symbol Values Unit |Note or test

Min. Typ. | Max. condition

OCP1 turn-off threshold Vocr1 570 610 650 mV

OCP1 leading-edge blanking time tLEB - 160 - ns

OCP2 turn-off threshold Vocp2 1140 |1210 |1260 |[mV

OCP2 trigger time tocr2 - 150 - ns Pulse width when

Vcs> Vocp2
CS pull-up current -lcspu 0.5 1 1.5 UA
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4.3.7 PWM 4B
R11 SR
Parameter Symbol Values Unit |Note or test
Min. Typ. | Max. condition
Maximal on-time tON_max 16 20 - us For Izcocp = 1.2
mA, and Win=0.6
V DC after internal
averaging.
Repetition time trRep 47 52 60 s Vzeo=0V
Off-time toff 42 47 52.5 us
4.3.8 R I =h 2%
®12 RS
Parameter Symbol Values Unit Note or test
Min. Typ. | Max. condition
GD source current -Isource 125 - - mA
GD sink current Isink 250 - - mA
GD peak voltage Vebfull 10.4 11.0 11.6 v Vvee> (Veprun+ 0.5 V)
and in QRM.
Reduced GD peak voltage VGDred 6.5 7.0 7.5 v Wee> (Vebred + 0.7
V), during start-up or
burst mode.
4.3.9 B PR 57 25
*13 BT
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 mE e
x14 RS
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
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Revision |Date Changes
3.0 2023-09-25 |+ Updated explanatory text in Features, Potential applications, Description

¢ Added SSR-CV with operational amplifier block diagram to
Potential applications
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Revision |Date Changes
2.0 2022-06-28

Updated explanatory text in Features, Potential applications, Description
and Table 1

¢+ Added column and information for product marking in Table 1

¢+ Updated explanatory text and figures in Functional description

¢+ Re-ordered section numbering in Functional description

¢ Corrected fault matrix in Table 2

¢+ Added information of Green Product (RoHs compliant) in Package dimensions
¢+ Corrected symbol of Vecto Viccin Chapter 4

¢ Corrected Tymaximum value in Table 4

¢ Corrected Wec minimum and maximum value in Table 4

¢+ Shifted lzcpap from Table 6 to Table 4, with improved parameter description and
note description

¢ Improved parameter description of Weccampin Table 5

¢+ Corrected note description of nzcpovrin Table 6

+ Added note in Chapter4.3.3

¢+ Removed "recommended" from note description of -/yssinkin Table 7

+  Editorial correction on note description of -lysapcmin @and -lysapcmaxin Table 7
¢ Added finein Table 4

*  Replaced Vsowith AVei.s0and its corresponding parameter description in Table
8

¢ Removed minimum and maximum value of AVg.s0from Table 8

*  Added "RUN state and not in burst mode." in note description of AVss0in
Table 8

+  Editorial correction on the parameter description of Vs and Vynovin Table 8
¢ Corrected minimum, typical and maximum values of Vg in Table 8

¢+ Corrected chapter title from "THD configuration" to "TD configuration"
in Chapter4.3.5

¢+ Improved parameter description of Rrpypackand Rrpin Table 9
¢+ Improved note description of Rpin Table 9

¢ Added Rrprunin Table 9

¢+ Removed Vpowand Vipphigh from Table 9

¢ Corrected typical value of tiggin Table 10

¢+ Removed minimum and maximum value of tigs from Table 10
¢ Removed tcsorrfrom Table 10

*  Removed "no production test" from note description of tiegand toce2in Table
10

¢+ Removed ton_initiat@and ton_min from Table 11
¢+ Removed footnote of ton_maxand trep from Table 11

¢+ Removed "not tested in production” from note description of ton_max, trepand
torrin Table 11

¢+ Removed note description of -/source and -Isink from Table 12
¢+ Changed symbol of Vspto Vepruin Table 12

* Improved parameter description and note description of Vepruiand Veprea in
Table 12
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Revision |Date Changes

+  Added "(brownin protection)" in note description of trestartfastin Table 13
¢ Removed note description of trestartand trestartfast from Table 13
¢ Improved parameter description of Tin Table 14

1.0 2021-03-17 Initial release
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