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1) PG-DS0-27-1 package
CT-Link

2) CoolMOS™ P7

3 at T,=25°C

4 Open frame design at T, = 50°C, T, = 125°C, minimum copper
area of 232 mm?in a 2 oz copper single sided PCB at DRAIN pin
and GNDS pin. Assuming a system efficiency of 91%.

HV-Cell
Ctrl
Primary

Ctrl

SR
Flyback Ctrl

CoolSET™ SiP [ICE18xEM]

VAC

©9

BEIEFHIIRX EFEXHES, GEER, & CEEERTIEX, ATFEFEIEFIEREETEHNEIR, & CEFFRIEXLERLE, JHAEHE,
1B 5443514 infineon.com BZFFHHIZXME (FEFIXIEL) -

Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document R1.1
www.infineon.cn 2025-04-28


http://www.infineon.cn/

Infineon

R1.1

[Wax813d1] diS wil3S|00)
ulewoq [413)-AJepuodag ulewoq P1)-Aewiug

CoolSET™ SiP G1 EM
ICE18XEM

R
BRIV R

orl waishs [0 %_” hm_r_.._ AH_._ AH
X % - o 4aND _
ouasy |_ [ dnyels ’ 2]
asy o > A AL _ﬂ

1 'J
1430 ¥s+yeqhld
TINOD apis A1epuodag b » h 4
a9
[
[ [l
nengiuody

a4 V3 SAND| SIIA ¥sao | sadxz 4@z d2OA dNIA dN3 7Z_<zn_

I
|

e

2025-04-28

JENI

ce—f—>0
Il
]
—

Datasheet



Car
CoolSET™ SiP G1 EM Infi neon
ICE18XEM

B
BR

B R i iiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeseeeeseesesssssssss s ssnsnsssssssssssssssssssssssrrrsssssnssnsrrsrsrsrrrrsrsrsrrsrsrnnnnnnnnnnn 3
1 S BER B AIIIAE. ...eeeereeeerreeesieeeisreeesseeesssnesssssasssssssessssesssssasessasesssssessssssssssssesssssassssasesssnnes 5
2 FURMEAEE] ..eeeeveeeeeeeireeeeeecrsneeeeesereeeeeessseeeeesssssseeessssnsesesssssssesessssssassesssssssesssssssseessssnansseses 7
3 THBEFEIR ..eeeeereeeiiieeciieeicsneecsteesssseecsseesssssessssssesssssasssssassssssesssssasessssesssssassssssesssssassssnsases 8
3.1 13 OO 8
3.2 BEITREEIR ..ottt sttt ettt Attt ettt a st anees 8
3.2.1 FERNVCCP EERFEEEHIB BRI oot nanaas 8
3.2.2 TRERAMVCCS FRTIFET oottt s s sas st sassanens 8
3.3 FEIIATIE ..ottt e et a s a e a et 8
3.3.1 1B HV SR _EBT HY BEDEETTIHITEIRERDI .o ssans 8
3.3.2 I VINP BB TTEERLM c..cooeeeeeeee ettt se st sas st anans 9
3.3.3 CS SIBMBIFIZRER TR ..ot se st snaneas 9
3.3.4 FIER ZCDP AL .ottt ettt st st s e sas s e st e s s sssssassnassasannaes 9
3.3.5 BT B R TR TIFEERN oottt ettt ettt s e e s et s setas s et et esasaesetassesasaesetasassesaeaesasaesaes 10
3.3.6 T B B T ettt ettt ettt sttt ettt e st et a et s a ettt a et st et s et asaneans 11
3.3.6.1 D G- = k1| NN 11
3.3.6.2 IRER ZEDS FZIM .ottt as st s sttt a s et st astesss st assstssasassssanans 11
3.3.6.3 B D B T B ettt ettt ettt ettt taes 11
3.3.6.4 BEEFFRBIBEIERZEETTIEN oottt ssanas 11
3.3.6.5 IR IB AT oottt ettt ettt ettt ettt bbb e et s s s an et senas 12
3.3.7 o 52 T o OO 12
3.3.7.1 T RERPRAIBT QR IBIE oottt ettt sttt 12
3.3.7.2 B IR E oottt ettt st n et st nanae 13
3.3.7.3 g2 L 15 e G TSP 13
3.3.8 B B B S B ettt ettt 15
3.4 FRIFTIBE ..ottt ettt sttt sttt a et ettt n et e st et as et saneas 15
3.4.1 FDERIMIRIPIIIBE ... oottt sttt a st s s e s s s st sassantesaseantanas 16
3.4.1.1 R VCCP 3 B R R R B R R .ottt sttt 16
3.4.1.2 FERAM VCCP FTEEZE GND TRIF oottt st aesasen 17
3.4.13 RN ER AR BEUREETFPRE (OCPLMAX) cvurvieeveeeieeeiee ettt ssssese s e ssss s sesassssssassssssasens 17
3.4.14 FRAM B ARTHZRBRE. ..ottt a e sssas s sasssssassassasanes 17
3.4.15 RN EE ZERIT BB TR (OCP2) TR oottt sttt 17
3.4.1.6 IR CS B R ettt ettt sttt ettt s st et et s s eses et st asasaenesssees 17
3.4.17 BRI SR IRIF ..ottt sttt sttt s st a et a et s e s e e 17
3.4.1.8 AT DrOWNIN/DIOWNOUL BRI ..ottt et et s et st ss et e e sesaesenasaens 17
3.4.1.9 BN RS A SRy s OO 17
3.4.1.10 BT BB I B R AR oottt 17
3.4.1.11 oL L BN OO 18
3.4.1.12 FERAN ZCDP FZEEZE GNDP FRIF oottt eese et asss st ae s s s e s sanaes 18
Datasheet 3 R1.1

2025-04-28



Car
CoolSET™ SiP G1 EM Infi neon
ICE18XEM

EE]
3.4.1.13 AR U IR B BT AR ..ottt ettt ettt e s et st s s s et sasss s e et esetassasaesesenasaes 18
3.4.2 IREBIMIRIPIITBE ...ttt sttt a et e e s e sa s s santesassasassassassanes 18
3.4.2.1 IREBAM VCCS R EFDIE R TRIF vttt ettt s st s s s s 18
3.4.2.2 IR TEERARIF oottt sttt aees 18
3.5 I TN IR PRI B I THRIFEDE .....coooeeeeee ettt 18
3.5.1 FDERIMETER .......oeeeeeeeee ettt st e sttt s sttt en s s s s e saansenes 18
3.5.2 TREBAMETER ..ottt sttt st s st ssss et st st en s st sesaansenas 19
4 B ceeeeeeeieeierrrrrrreeee et e e e rrrrnree ettt ee e e e s aan e e e et eeee e s s nraa et e s e eesee s ranaaaaaaeeeeessssranaaaaeeeesesssrrrnnans 20
4.1 Eb A = - = | NP 20
4.2 E T EEL = OO 21
4.3 LB GR o eeeeeeeeeteteereeteteetseaeetesebbset ettt ettt bttt s et a et et r s en et 22
4.4 B I ettt ettt ettt s et et et et a et en et s et s aerans 23
4.4.1 FDERAMERTE (VCCP SR oottt 23
4.4.2 IR (HV SIBD) oottt sttt ettt sasassans 23
4.4.3 FERAMERTZRRE T (CS BUBHD oottt ettt et et e tete e eeeesesee et eteaeseasasesesensasesesensasesesensanesenas 24
4.4.4 RN ZA AN EBEALT (ZCDP SIBH) oot 26
445 RS ER BRI (VINP SIBED) oottt aen s 26
4.4.6 FERAER R FIFEE] (ENP SIB) oot 27
4.4.7 THZETEIR oottt ettt sttt sttt a st a e st a et a et s et n et s et e s et s et nansans 27
4.4.8 IRERAMERTE (VECS BB oottt 28
4.4.9 FRIBR (FB BB oottt ettt st s 28
4.4.10 ZHET FNRETARBRIIEE (EAGIHD) oottt see e e s enes e 29
4.4.11 BEIIIIBE ..ottt sttt a st n e tenee 30
4.4.12 IREBAAE AT (ZCDS BB oottt 31
4.4.13 SR HMIARIRTNZE (GDSR BB oot s s ssase e 31
4.4.14 FRAMEERERE B ADRRMIERE (ENS SIB) oot 32
4.4.15 IRERAECE (CONFO I CONFLTIBT) oot 32
4.4.16 FDERAMTZIBAE T ..ottt a s s s e s s e s s s s sasaesassasassaneas 33
4.4.17 FERRBRZSTUHEEE (CMTI) oottt s s sa s se s st sans 33
4.4.18 Bn%m& ................................................................................................................................................... 33
4.4.19 === ) OO 35
5 - =1 NSRRI 36
5.1 L4117 A OO 36
5.2 2O 37
5.3 R R, T ROHS AT ettt sttt a st e s asnans 37
6 BB TSR eeeeeeeerreerrrersseessseessseesssessssessssessssessssessssessssesssssssssssssassssessssessssessssessssessasessane 38
7 TBITIETR vveeeeerrrrrrreiirrreeeeesssseeeeessssssteessssssesesssssssssessssssesesssssssssssssssessssssssssesssssssssessssnsasseses 39
L2 <=1 = PO 40
Datasheet 4 R1.1

2025-04-28



CoolSET™ SiP G1 EM

afineon

ICE18XEM
15| ESEMIhEe
1 5BV ECEMThRE
Hv O |10 27 13 N.C.
26| [0 GNDS
25( 1O N.C.
GNDP [T |2 24 1O N.C.
VCCP O] |3 23| EDO ENS
ZCDP ] | 4 22 10 CONF1
A=t 2 28 oo
GNDP O] | 7 ICE18xEM 19| -0 GNDS
cs O s 18| O EA
17| O FB
16| =D N.C.
15 =0 VCCS
14 0O ZCDS
13| [ N.C.
12| 1O GDSR
DRAIN I:[ 9 11| =10 GNDS
10| 1 N.C.
PG-DSO-27
E1 SIFECE
&1 5|RzheE
Symbol Pin Type Function
HV 1 [ High voltage
HV pin is connected via a series resistor to VIN node.
GNDP 2 0 Ground primary side
Power and signal ground.
VCCP 3 10 Voltage supply primary side
Primary side power supply.
ZCDP 4 I Zero-crossing detection primary side
ZCDP pin is connected to the auxiliary winding of the transformer via a resistor
divider and diode.
VINP 5 I Input voltage sensing primary side
VINP pin is connected to a resistor divider for measuring the voltage at the
bulk capacitor.
ENP 6 0 Enable signal primary side
The signal from ENP pin can enable/disable an external component based on
the input signal on secondary side at ENS pin.
GNDP 7 0 Ground primary side
Power and signal ground.
Cs 8 10 Current sensing primary side
CS pinis connected to a shunt resistor for measuring the primary side
current ramp during turn-on phase.
DRAIN 9 I Drain
DRAIN of internal high voltage power switch.
(RBELT!......
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&1 (%) 5IRzhEE
Symbol Pin Type Function
N.C. 10 - Keep open, must be not connected to ensure minimum creepage distance
between primary and secondary side >8 mm.
GNDS 11 0] Ground secondary side
Power and signal ground.
GDSR 12 0 SR gate driver
GDSR pin is connected to the gate of the SR power switch.
N.C. 13 - Not connected. Connect to GNDS.
ZCDS 14 [ Zero-crossing detection secondary side
ZCDS pin is connected to the secondary side output winding of the
transformer via a resistor.
VCCS 15 I Voltage supply secondary side
Controller secondary side power supply
N.C. 16 - Not connected. To be connected to GNDS.
FB 17 I Feedback
FB pin is connected via resistor divider to the output voltage rail.
EA 18 10 Error amplifier
EA pin is connected to the external compensation network.
GNDS 19 0 Ground secondary side
Power and signal ground.
N.U. 20 - Not used. Connect to GNDS.
CONFO 21 I Configuration setting 0
CONFO pin is connected to a resistor for setting the transformer winding ratio
parameter.
CONF1 22 [ Configuration setting 1
CONF1 pinis connected to a resistor for setting the target parameter table.
ENS 23 I Enable signal secondary side
The signal at ENS pin is internally send to the primary side ENP pin.
N.C. 24,25 - Not connected. Connect to GNDS.
GNDS 26 0 Ground secondary side
Power and signal ground
N.C. 27 - Keep open, must be not connected to ensure minimum creepage distance
between primary and secondary side >8 mm.
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Zero-crossing Peak/Valley SR ZVS Pulse Vout Sensin Power
Detection Detection Gate Driver Ctrl 9 Management
Power Saving
SR Control Mode
Vin Le-| Error Amplifier |«
Feedforward
# CONFO
l l— Control Law Configuration I
CONF1
to ‘ Flyback
Primary-ctrl i
™9 | CT-Transmitter Ctrl Hysteretic Mode
Ctrl
T Enable ENS
CoolSET™ SiP ICE18XEM [Secondary-Ctrl]

=] 2 #£E CoolSET™SiP ICE18XEM
Datasheet 7

R1.1
2025-04-28



Car
CoolSET™ SiP G1 EM Infineon
ICE18XEM

3 Thagfk

3 ThRefER
BEHERBEA T SERBIIBERI M R R FIAS MBI E 4 55,

3.1 &

CoolSET™-SIP1 (RZLFEE) ~RAETFT REIAINIFFXEIR(SMPS) XM T EENARRIEEM. E—

HER, EERTHIRMIEE. EMIHIERAX. BFRIGEREFREMITHIFIEL R (SR). LI+, &=
[EHV)Boi iR E T —Z e RN EEREENERR. MRRMEBIRRMEEE 28 T o T E250
sRPEE RS,

3.2 HIREE
EESE R IR S S IR R R MBS ES EBJBIS (VCCP. GNDP) F1 (VCCS. GNDS) HE{THTI &I,

3.2.1 1k vec BARTTRHMBEIFS!

950 V HV B oh B JTiEd R IERIR R lvccpcharger FH Ivecpchargez /9 VCCP BAESTE. TF—ME, — M R/8E
iR R Ncepchargel Xtvccp BERERFTTE, EHE Weer IXE Weerstano TELLMMERZ TG, F M ERRVIRKIERIR
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VIN BI o | | g
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51& 5& %g o
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v
® DRAIN -
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Protection Mode

AA

A

P OCP1 P cs
PWMCtrl | (Vesocp1; tocpiLes) - -
| Recs
_ Soft-Start B :
(tss; tss_s; Vss1; Vss_step) | |
|
5 CS 5| B EY ¥ 25 M BB 7T 44

3.3.4 14k zcop 1

ZCDP S| EZR B oA NE S, Feh@EdHB T E AR TR I EHFEPEN (WE 6) o

ERGZH, HHBRARNBEETE— RC MWL (Ricorn. Rzcor # Cacor) TNEI ZCDP S E, ZMLE S3HENSR
ARV EB EIR AT B HEIR . TEAER, Z5IHISEZHMES. Wt E/ R ERNESFHRES 1D HIBTElizH 28 481%,
IMEZIRE Dax AT RERTR B BN AR fa BB [ £,

TERIRINERFF R X AIERIE), ZCDP 5|HI ERYRBERESE, MMmHIENmERE. EENXEUREDIE
BR.
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1% B HRFERIBTIE] trcoprs o

ZCDP S| B33t G B&

WNR zCDP 5| MTE /B chaIfEE., TEECEMNEHAE], R zcDP 5| _EREBE/NTF ZCDP FFEEAIBTRYEE
Vacor_short » WISHMA #IZKk ZCDP %GR8 IRIF, HHENBNERBIE, NER ZCOP SIIBIMAKRFRE, BEE
FXBY Rocor T-IAEL T — 5 SPEINER R, 1E ZCDP SIFIEHIIER T, SIBIEE R.cor B GNDP IMER, BEDIGE, &
fith 2% ¥4 Ba HH R R R 1P

Vout OVP

(Vzcor_ove: Nzcopows) |

Vout UVP

(Vzeor_uve; Nzcopuw) [

ZCDP short circuit | _ _

(VzcoP_short) B
Rzcor
RzcorL Readout |«

6 F4&M zcop 5| BT

3.3.5 I EN =R EAL

SNE 7 FR, RSB E D I IS E R RIREIFFRINEENETT. ERISEPRINREHE—METHENEF
Ihee. FURRVEBTIESIEIN tss, FEIBENTE, MRAZHMINEERIRE], CS 5| ERIEEBERIR Vos sep
M Vssy BEIEINE Vesocrro TEERBTHRIERAT tos  BAIB], HRIHDBIBIENIKE A trcorrs ss, OB RIRHIRE SEFXE
HAD & Ko

TERERIE—L, FITRAXHNE EMRIEEDKHE toma: B, MIRIREIEX S8,

b5, =HIBRIEBA RASFEITIE] towa. R, RATIEET B & A K BB 8] FIPRE! AT PR /S hAlie B AT RY
IRE,

EERNEZRMEER T, RMEENIRTEINS EIEERGHIERT to NRBEREITHIN, TITHIEMIHENE
HEBE.
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| I | |
| I | ‘ I
! 1 | ] .‘
‘ s > f
7 B chHA BBy R A B N B E
3.3.6 IEBETT
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NIDEE, FITEFIRMISEIR zvs $#21F, ERIOIREIEEMIRER RS EEREE, LURIMNEEIECER RC ML,

3.3.6.1 RIS

— B BRI B Viceson, RERMIS SIS R FFI4 0545 FB 3| MIBIEEE. — B FB 3R LAY EREBIT Viosor B
F, REMIEEIR T S SR MR, X—IRD AR NS E:

v ORGBMIEHISETIEME BEEFEHES,

v OBBE the Z2IE, RBMITFIAEIIRET,
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FSI32403 ZCDS 3IMILGHTT SR IR IELUR A EFUE T,

TEWRMESEMNER, 15419248 7CDS 2| BISH{I7E VCCS 21 MIBERE Lo EIt, FTHBEREARREE
NEE, HEZERBR EMINIERRE, X—EETRETENBETHRITAEMS, 5 AR
SEMERIAESENE, U SIHOR ARSI,

3.3.6.3 [F B

RIS T S RIS (SR) 1488, BIEIE ZCDS 3IMB IR ARSI XFBESBE, KREIBE
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FEREMERT, SRIBIEREA,
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TR MIHERF R ZH, RSIA—TEIMNY SR E@ R, URRESRENER, MMEDRTFRLE
M ZvS K. HREMBRFNBNEBEST 2CDS 5B LY 2005 ma B, TISHIXME L. THIZFHE SR HR
RERTHES, EEIRMRRMBBIRAE, MEBA—zZvs Bk, £ zvsBkhzia, TERBE/RIENTIER—
o

EHIBRERIRRINEERR R FBILF X,
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3.3.7.1  HINEREHIA QR IZIE

EEX QRIBITHRIE, HHIR5HEMARITHE. SRS IRRAMNIRTIES 2 iR U i
PWM % 4 8 4R R BRI BB B — 2T 1T, X = MRF S S LI EIAR M ER ) TR R A5, FF%
B a4 B R ER BRI EE B T, (EFAEISEN, EEMAISEESNBEFAKES, MERTX
BRET, MIETNIZERARIES Voo

Bir S EKHE

EAF A ESORE A BT =AM, ZEIRATIRERAREE Vo, EREHEIR, SHHETNRSHK
B Ve, (REHINESHUE Veno B, 1BIE Ve, BIFSRSLETN, MMIRIERHINERI X6 E,
TEE tuateyupane BIBTSHEHA , SEEEFE Ver 5= MNEIEEEIE Vea e Vea e MV o BT WTFRFIR, B
AT 1, RIEATHEL L

&2 BirA KAV ER
Vea Target valley action
Always lower than Vea 11c Increase by one till Nyaiiey_max_towiine (lOW-line) or
Nyaliey_max_nighline (high-line)
Snce higher than Vea_11c, but always lower than Stop counting, no value changing
EA_HLC

Once higher than Vea uic, but always lower than Ves r| Decrease by one till 1 (low-line) or Nyaiiey_min_nigniine (high-line)

Once higher than Ve r Set target valley immediately to 1 (low-line) or
Nvalley_min_highline (high'line)

E*/]_T‘EQ\'ETRBE:F%/J \15*[]357!'*15, Jtti‘l'%&%%& 1E Nvalley_ max _lowline “EEE) EE Nvalley_min_highline S
Nyaliey_max_highline (=/E) ZIEZE Mo H VA i8IS Vep g BIERY , BIinARRBEENTRHIRMEE HIETE
BREEE) , WERFEWAHAEMPHIRER N, EE61, BFARESEENRARMENE (HH
FEREBE) , MRERERAAHNESREE. AR N TRENEE v, (o F Ve e BT E LB T,
BN T HIEIRERASS BIEZITSER H ISR B,

BB IRAREE

NRMEEMBEZBINAXRMERE, KRBT &RNEK. WRVDKMBXAHEREIR ZCDS BFURT /2cos_mia - A lzcos
ma>, BICRIRE, M&NAREIKH 1. NTFEE, BHERMNBKHEAERY ZCDS BB /s ma Y, RINVEE
L E /I Nyatiey_min _nighlineo
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Alzcos mia FRTE T BB —EHFRBTIE] tcos mieBYHE], UBRTE ACIREM AC S EZEFITIREER
AEEitE

2338 ZeDs 5 IMBUR R MBI EM A BN :

o WMRZAZvS, WA RE M IEERIIEINTLE M,

v WMRBAZVS, NAREITHRSEEREMNEERBIEINTmIE M,

BERIF XA

HARITHB[BOES T EMSRER, BEohFNAXER. MRIRHERIFEIR, EHISETENEE
fAIHE—FPHARK, AMBERBETERBEN, EMNSEITERES, MUSEIRRITIR,

R E

W REIPKEEIES (PWM) BIBINFFRINE fo i, FIBRFERT, CHRERHEBITNIHFNHT, 48
JERFF X IR(EHAIE], BIIEMARKR T— PR F B KB Z BB B FRRERITR IR,

BIRTER BB/ NFFRIAER fo_min S B EHFTBVFF X EHE, SEEITEEIM Vicos TXo

FEEHHTIEN, FRMERIEEENERVEINTME R MFREE tecmpeios FIBRARRE, SR MRIKENIZEZIL
BIXH, HERET—MIRFXFERE,

XM AR EEHRTREHNEHEITH, FRMRERSERENKFTZE, DBR~ERE,

B AT XA R &
RFHNRAFRIFRZAEBRE). MRFRIMRZT fo_mar FIRM PWM iR REEE T— B RE T8,
SERE Rh

SRRE TR BB TR MESBHETIL (EM) . HNEMHER, THBHENEBRNIEITH, BIEAXE
EN =Y BT ES S PO LT ES ST

SAEEBHIIRE R BB B EINE firper (MAFFXRIARN—ER) MEDIMRBUIRE Airam,  FRAEXSF TIEF
KINRWBEILE) IRTE-

3.3.7.2  BREAR(E

HIRERARZEBIEREE] Ver gip LATES, #DRMIFD SR FREPRFFERFFRTS. HIREBRKRSEBREBRAZE
VEA_skip LXJ:ETJ; J_T';éll‘j'ﬁgo

3.3.7.3 HEREIETT

EFEREEHT, BRSENFERR (HVM) , UGAREMERTIIIE. FNFEIERNE
HEREHINEEE. BERERSHNTEERN, FEHE=1%% (WES) :

o IREBRKRBIBEETEE Vo

o AREBEIRE N Nuatiey max_towtine > 1201 B FRE 7T Nvatiey max_hightineo

o E—ERVERENE tw ZfE, ERFENFRGKAFL,

HNFERERGE, BT PWM EBORTFIEENIRE, REBRASBBERFES Vo FHIE TEMLEFH. MR Vea ivon
B, M—PLRBEMBIREMASBBE. TXMERLT, AEBBEFBEUMEFFX. FRMIHZ
MOSFET NSIBHAKITEESME, RENEBEEBITAREN Nualiey_max_lowline s SENEE B EAN
Nuatiey_max_nightineo < BT EE T8I N BB EAMRAVET B, SNRBBAFNARIR, REBARBEESHEEAXRFINE
MAEMEFRZ R K MK HIREBRAIZEBEAXZEERE Ve ivor BY, WEPBEERBREN, FXFER,
HEIT—R Vea EFAHEE Vea ion BB EHRERET, IREMAESFEETE Ve nmor M Ve mvon Z IBMRIBE—1FZ 1K,
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REBHHENTE, REBRARBBELNAS. XALUES—NEREN Ve ww BILLIRZEIMRE, HFEHE
EE1THAE], WIRBRHRERERNEERTFEEN Ve s v, BHLEEE—ERNNHA BEFEIREBR AR EEET

Vea tivo IBRHHEERG, B Ve ATHRIESFFXEMBEh, I, mREHEERENGE, B KSILENY)
IRITT Nuatiey_max_towhiine  IFEFE) T Nvatiey_max nighine  (BIFE) o

yl]%ﬁﬁﬁﬁﬂiﬁi%%ﬁi*%%%ﬁﬂ? VEA_R LXJ:, E*’T"@'E\E‘_jg_’fjﬂﬂgﬂg 1 ({E\EE) ﬁ Nvalley_min_highline (%E) o

VEA
VEA LHM
VEAHMon [~ A A T AT A AT AT AN A

N e AL b 2R 2 e

VEAEHM [N o
VEA,skip bl

VbraIN

Vout
A

VWeep

WWcpoft

hcep
‘ :: ! [ [ [ i H i
Ivecryp e - -
Icepnom [ " — -ttt 11
NecPstaby |-oreeeeefeeo fi- - L -
8 HA. R FMREFEEANHBGES
Datasheet 14 R1.1
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3.3.8 ERBLES
HIRESS BT RB RN GINE, TEBHBERSIIBERAE (TE9) .
ERIBEMT:

1.  TEECEECHAE, MR ENSIBIEE =1, M ENPIBIEE=1
2. ENPIEiE=0, 1R

v ENSEBHE=03

v EHIZZEA VCCP RS RIP A& X

External Peripheral -#— ENP |-—] CF:)T]:TE% r S(:e;;r::;?g"ae?r — ENS |-«—{ SystempC
&9 BIRNEEREEAES
3.4 RIPTHAE
FRrERIPIREE S B N B o5 EF BohER. ARIFE, BE=MTEANBhEZRER.
1) TAXEmRERERERN

THXBEBERNEENERMEEEFXER, WWEQNEREHE. MEQNG, 623 EFELEsETH

HNEEER, EXFIEEEERT, Veer TE Vweerorr T Vuceron BB Z [BIT]HR, EH VCCP i@id HV BEhETTIEE
=l BREBE Vv BIER, #FSMAKERN, MREERNEEMBIERER, TS EmREFE5,.
2) HehEBER

LB Vuceron HERT, BoIEBERIFCENENFET, HTBONMESRMS, NRMAKRNRSREERAE, N
I BME IR R B Bh IR,

3)/\BtEHERER

J\BkEShEBIRTEIT Vucer TE Vuceror T Vveeron BB Z IBIEIIR/ VR, IEKBHEBIRXNAT RS, AEH
BRI B ThH G M PE 5o

TRER T FRIFThRENEEN BIERRI.

w3 RIFIhEE
Startup Con.t |nu.ous Hysteretic mode
phase switching
Protection features o l Closed| Protection mode

( pen-ioop (Close ~oop Switching | Non-switching

operation) | operation)
Primary VCCP overvoltage
and undervoltage V V V Vi Auto-restart
protection

(REAKTR......)

Datasheet
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w3 (88) fRiFZHEE

Primary VCCP short to J J J

. n. N
GNDP protection a o status

Primary maximum
peak current v v v n.a HW reset state
limitation (OCP1max)

Primary 2nd level
overcurrent (OCP2) \ \ N n.a Eight-skip auto-restart
protection

Primary overtemperature \ \ N n.a Non-switch auto-restart

protection

Primary brownin and J J J

. n.a Non-switch auto-restart
brownout protection

Primary line overvoltage J J J

. n.a Non-switch auto-restart
protection

Primary output J J J

overvoltage protection n.a Eight-skip auto-restart

Primary output J

undervoltage protection n.a n.a n.a Eight-skip auto-restart

Primary ZCDP short J

to GNDP protection n.a n.a n.a Auto-restart

Primary closed-loop J

. . n.a n.a n.a Auto-restart
timeout protection

Secondary VCCS J J

. . Eight-ski -
overvoltage n.a n.a ight-skip auto-restart

Secondary VCCS J J

undervoltage n.a n.a Eight-skip auto-restart

Secondary VCCS UVLO Secondary side off/
) v v vV vV
detection powered down

Secondary
overload / open-loop (EA n.a v n.a n.a Eight-skip auto-restart
overvoltage)

1) 28 VCCP RERF,

3.4.1 MR MRIPTHEE

3.4.1.1  #14M veer IBEMRX BERF

EiE1THRIE), AR Vicer TE tuccrort BIEETF Wccrort s BRTE tucce_ove s BYETF Vaccr_owe > TUHIZRAMITHER MOSFET fR¥FX
o 2 VCCP BBEIRTF EME Vicerorr BY , I EEIFTBVBEHIER

Datasheet 16 R1.1
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3.4.1.2  {14&M vcer 552 = GND &3P

FTREH Vcer F2EEE GNDP BY/ZEHEBESBIINZRIRFE, Weer T8 EB BRI PR HITELRIERY Ivcepchargel B¥, 87TX4
RRVEETR, THIZBNITIRBFEMSZEIRS,

3.4.1.3 HIEMNBRKEIEEBFRES (OCP1max)

PRI EL RS AT B HA PR HI#D LR MY OCP1 S| KIE{E B, MEBFFXAVIREEMIES CS 5| IERZRIIMERIR
BBFE Res HITME, WNREBE Ve BT BB EBIERIE Vesocri(t), EEERZBFSILBIKAFEKMFA X, hSEBE
BB Vesocr (t) FIBERTER LRSS TERSNRKNIEEERMRIETF], RBMETHFEERIME,

3414 {IEMBAIHEERS

E%giﬁg%#':? ’ EE§’J \ E *H_T‘?ﬁ\'rf&hi bu gu Nvalley_min_highline 9 LX)F’E’/“{E&E?%E%*D %Eéﬁﬁﬁ%fq:?ﬂaﬁthjJ%ﬁEﬁ:ﬂZl‘ﬁl
HZEEE,

3.4.15  #IERME KB (0CP2) FRIF

CS S EIX B — LIRS Vesocrs, BB THMIZS EBS 45 4A A BB R R M AE R B B RE B IR AU S IR F K E . A
BREIMEL, KB T RIEHERRETIE] tocrbio

THREIXTREER SR AA 1B IRV &R R EOHITITH . ANRIFESHIN Nocroma R, MFEEREGAAIRSHIN, RAFN
oCP2 RIFIRTL

3.4.1.6 Ik Mics ZFzhfRIF
R CSEINZES, MNER CS EHIERIE lespunp, =X CS 5IIZEER, FAR& OCP2 1R1F,

3.4.1.7 M ERP

NSRRI 2R AVLE BB Torore, ITHIBSIEFIH NI BRI (OTP) BoiEREREN. FELUEHIZSNEERREEIR
FiBAE = Tipotp_hys FrffE RS R EI =AY, 1EFI287 8EM OTP R E.

3.4.1.8 #1145 brownin/brownout &3

LITHIZSBUERT, HY I LR brownin IBITEWER. s, TERERMIZHIEZETLTF Tror £H TS
YT BERT Tror B, HVEEHERETEE, LR HV SR ERIETR v SEBRRFE v so NRRHEHENZG
Z—, WARBHREBIEMINERFTX, PENEHSEBEME—HEMER, X—IE—HIIFSEEIHR &MU
ML,

HITHI B FNBCERICEY, Vi BESTEREFE tocivsmee REEARN, ARG, FHREBITEREERIFZIER 8]
tDCHVsmt W%&;%&sﬁo

WNRTEREERNEIA fwy NF HV brownout BBIRIBIE v so >, WIARNKRET brownout B, MNRIZBHELEL
& Nuso X, MRIPRLE BoiERBE,

3.4.1.9 & MILe&d B ERIP

AC RERIERIF (LOVP) BT [EELPESS Runn F Rune, JBID VINP 5N SR RIS HE, L Ve BIE
ST LRI EBE Vine ow BT, ITHEIZSHENRIFIRTIL, B2 Ve F Ve oo FIIEIT IS VINP 5| BIEIEE
GNDP K2 X {RIF,

3.4.1.10 M HT BERF

INRREMIZH B ZERER], WAIRMIZFIZZSTE Vacor ove RIREPEH BBESENMEIEFX , FHit%
BHaERER.

Datasheet 17 R1.1
2025-04-28



Car
CoolSET™ SiP G1 EM Infineon
ICE18XEM

3 Thagfk
—BERFMEH SRR IHEEERIN, ZERIPIMERR.

3.4.1.11 #FEMEEH R ERP

MRS R E R ERENEERER, HERSHEEENXERT Vi e BHELETEMIESIRTX, 7
NZCDPuvp ﬁéﬁﬁ*@,ﬁ\mﬁﬁ]uguxﬁ%ﬁzﬁ H jgﬁﬁgﬁbéﬁo

— B R MIIE B2 B I BTN, ZFRIPFF R

3.4.1.12 #14&M| ZcDP 5588 = GNDP R

NFESIZs EBfE, =N ZCDP 5|I@ T K. ERAREMER, R zCDP/NF ZCDP 528 = GNDP BYEIE
Vicor shor, NIARE EIEHEEIER, MIRMIESHISREMISERG, RS HZR,

3.4.1.13  #E&MIFAFEERIP

RMIZHIZZBENFFIFEIEE, BREIHAFER th, 112888, MREBRILERIYRIQNER B RFEMEH2FH9HE
F, MEMEHSEma%/ \BREhERER.

3.4.2 RERMERIFTHEE

3.4.21  REMvees REMEERIP

2 Wees TBETF Vices uve FFFERBTIB1IX tuces uve s> BUABIT Vices ove FFERBTIBIIR tvees ove s B, G4/ URBKEHAR
WER.

3.4.2.2  REMFFFRIP

EEHRRBRARIAEIHOERT, REBRABBESBILD. 2 Vi BT Ver o JHFRRBIIE] te 0ir s Z /5 5 $H
B|HN/\BEEERE.

3.5 B MR BRI EHITEG AL E

T 2R @I N SRR PR S RYIR R, NVIRMFA R RMIRERES (HW) ECE. ¥IRBaIE, & VCCP SIMIF vees
S|HIBYEB/ERET UVLO SBFERY, 7 ZCDP 5|14 MIFD CONFO 0 CONF1 5| BB R 4R M 1715 Ho

3.5.1 NEMEcE

EWERM, "brownin &3 "F1 "brownout R "B B FHEBPEES Rycon BEETE ZCDP 5|f1 Lo BEXTEY brownin (BI)

#0 brownout (BO) EEXZIFMNAIELE XD, EIHTF HY 5| EHNERNSEREETT, JLUNEE BI 1 BO,
AfE, HV S| ERSMNEBEERTIERES NERH R Ruvsnue 1BIE, FER— 1 EBREERS (WE3)

414k Bl # BO AR FER BT HEE Ruvshun IRE o

TR T @IS EIZTE ZCDP 5 |HIFIM Z 18]BY Roco. BT LUK B HYIET,

rRa &M ECE T

Option |[Rzcpi(min);RzecpL(max)] |Brownin current Brownout current Internal Ruvshunt for HV
threshold threshold sensing

1 [1.00 kQ ; 1.05 kQ] 2.00 mA 1.40 mA 0.50 kQ

2 [1.87kQ ;2.70 kQ] 1.00 mA 0.70 mA 1.00 kQ

3 [4.30 kQ ; 5.00 kQ] 0.67 mA 0.47 mA 1.50 kQ

4 [9.20 kQ ;9.50 kQ] 0.50 mA 0.35mA 2.00kQ

Datasheet 18 R1.1
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3.5.2 REEMECE
IREB A3 283853 CONFO #1 CONF1 5| _ERIPE N EE R 28 i 1 TER B o

2R YR CONFx 5/[IFGEEELFTES, AN B EEIRIIET. I BEBES <100 pFo

CONFO 5| MM EHECE

CONFO 5| Bl ZEH2 FB P Reero IR/ NTHECE XTI, ATFIREEVRMIMALAE S T RFEM i H LA Z BINE
EZREELEL Nuan/ Neeco %15 2R T8I ZCDS 5IRINE R SN EE.

CONF1 5| HMEHEE
CONF1 5| IRHEFMEIZBVEE Rt ARRIMBSEIL BRSNS ECEEIN,
TRHIE T CONFx 5| H)_EEBPEZE Reer, AV SR 31EIN ¢

&5 Rsero Ml Rsery HY3EIR
Option RseTx Turns ratio Nwan / Nsec (Rsero) Parameter set (Rser1)

1 3.9kQ 5 RSET1_1

2 6.8 kQ 6 RSET1_2

3 12.0kQ 7 RSET1_3

4 18.0kQ 8 RSET1_4

5 27.0kQ 9 RSET1_5

6 39.0kQ 10 RSET1_6
AIRREUTESHILE:
e RSET1 x S#IigE
Parameter Symbol |RSET1_1 RSET1_2 RSET1_3 |[RSET1_4 | RSET1_5 [RSET1_6
EA threshold to enter Vea_Enm 0.586V 0.586V 0.605V 0.605V | 0.624V | 0.624V
hysteretic mode
EAvoltage for wakeupin | Vea ymon 1.20V 1.20V 1.20V 1.25V 1.20V 1.25V
hysteretic mode
EAvoltage for off-phasein | Vea o 0.9V 0.9V 0.9V 0.8V 0.9V 0.8V
hysteretic mode
EA voltage during VEA PWM_HM 0.8V 0.9V 0.9V 0.8V 0.9V 0.8V
hysteretic mode

Datasheet 19 R1.1
2025-04-28



o _.
CoolSET™ SiP G1 EM Infineon
ICE18XEM

4%
4 SRk

FRBE{ESE R 785 FHeith GNDP 51REL GNDS SIBINER, MR LB ETEHMEEE, WEEBFEER.

4.1 HI R ATEE

B FRFIN B SESFTRES W ESRFEMR KA SR, KIFEELNRATE EFR G T LIFRI SRty
A, RATEERENIEE; BIHEPEA—MEEBRREX A BRIS R Al IR,

R7 S RATEE
Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.
Drain voltage VbRraiN - - 800 v T,=25°C
Voltage at HV pin Vhv -0.5 - 950 v Permanently applied as DC value
Current at HV pin Iny - - 10 mA | Internally limited by HV startup-cell
Voltage at VCCP pin Weep -0.3 - 32 Vv -
Voltage at VINP pin Winp -0.3 - 5.5 v Permanently applied as DC value
Voltage at ZCDP pin Vzcop -0.3 - 5 v Permanently applied as DC value
Voltage at ENP pin Venp -0.3 - Weept |V Permanently applied as DC value
0.3
Voltage at CS pin Ves -0.3 - 3.6 v Permanently applied as DC value
Current at CS pin “lesclp - - 13 mA | Permanently applied as DC value. Vcs=
-0.45V
Voltage at VCCS pin Weces -0.3 - 27 v Permanently applied as DC value
Voltage at ZCDS pin Vzcps -0.3 - 17 v Permanently applied as DC value
Current at ZCDS pin Izcps - - 8 mA |-
Voltage at GDSR pin Vepsr -0.3 - Wees v Permanently applied as DC value
+0.3
Voltage at FB pin Vs -0.3 - 5 v Permanently applied as DC value
Voltage at EA pin Vea -0.3 - 5 v Permanently applied as DC value
Voltage at ENS pin VENs -0.3 - 3.6 v Permanently applied as DC value
Voltage at CONFO pin | Vconro -0.3 - 3.6 v Permanently applied as DC value
Voltage at CONF1 pin | Vconr: -0.3 - 3.6 v Permanently applied as DC value
Maximum DC current at |- -10 - 10 mA |-
any pins except for
DRAIN and CS pin
Junction temperature | T, -40 - 150 °C -
Storage temperature Tstore -55 - 150 °C -
Soldering temperature | Tsold - - 260 °C Reflow soldering according to tbd
(RBLTH......)
Datasheet 20 RL1
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)T (&) BNEATEE
Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.
ESD HBM capability Viem - - 2 kv Human body model according to
ANSI/ ESDA/JEDEC JS-001-2012
ESD CDM capability Veom - - 500 v Charged device model according
to JESD22-C101F
Latch-up capability Ly - - 100 mA | According to JESD78D, 125 °C (Class Il)
temperature
4.2 HERE
Rs HRRHE
Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.
Thermal resistance Rinia1 - 84.7 - K/W | Setup according to the JEDEC
from junction to standard JESD51 and using minimum
ambient drain pin copper areain a2 oz copper
single sided PCB.
Ta=50°C, T, =125 °C for power switch
Thermal resistance Rihano - 66.9 - K/W | Setup according to the JEDEC
from junction to standard JESD51 and soldering to 232
ambient mm? (0.36 sq) drain pin copper area
in a2 oz copper single sided PCB.
Ta=50°C, T, =125 °C for power switch
Creepage distance CRPyy enpp | 1.57 - - mm |-
between HV to GNDP-
related pins
Creepage distance CRPpRraIN_ 6N | 3-52 - - mm |-
between DRAIN to DP
GNDP-related pins
Creepage distance CRPpsiso 8.19 - - mm | Pin 10 and pin 27 not connected

between isolated
primary to secondary
related pins
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455

4.3 TEFHE
THEERTIESE, Hh T—SFRMNBESESEEY,

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

Junction temperature | T, -40 - 125 °C -
Supply voltage at VCCP | Vyccp Weepoff( |~ Weep ov |V -
pmn max) P(min)
Supply Voltage at Wees Wees v |- Wees.ov |V -
VCCS pin P(max) P(min)
Voltage at HV pin Vv -0.3 - 855 v -
Voltage at CS pin Ves -0.3 - Vesocpa( |V Vesocr: = 0.8 V, negative voltage

max) lower needs to respect the negative

maximum clamping current -/cscip

Clamp current of CS pin|-/cscp - - 2.5 mA | Permanently applied as DC value
Voltage at ENP pin Venp -0.3 - 13 Vv -
Voltage at ZCDS pin Vzcos -0.3 - Wees ov |V -

P(min) *

0.7V
Voltage at GDSR pin Vepsr -0.3 Vepsrem |11 v -

p
External capacitance at| CzcppL - - 100 pF -
ZCDP pin
External bottom AR7cppL -5 - +5 % -
resistor tolerance at
ZCDP pin
Currentinto ZCDS pin | /zcps 0.8 - 6.0 mA | Clamp current during primary side
pulse while Vzcps > Wcces

External capacitance at| Cconex - - 100 pF |-
CONFx pin
External resistor ARsETy -1 - +1 % -
tolerance at CONFx pin
Flyback resonant tocm 600 - 5000 ns -
period
Datasheet 22 R1.1
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4.4 BB S4FE

AN S RITAERREEMNEETEE 7, ((40°CE 125°C) RABMEETEE, BEERRE 1,=25°C
BXMHRE, FAIEVILRMIEBESSZE T GNDP, MNEEEFHRE , BRERBREEN Vicr =14V FIEXREM
FBESE T GNDS, WFLHFFHINR, RERIBFBEEN Wees=12 Vo

4.4.1 kMR (veep 5|H)

£ 10 FIREBSHE (veep 51HD)

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

VCCP turn-on threshold | Vccpon 19 20 21 dWeer/ dt=0.2V/ms

VCCP turn-off threshold | Wccpoff 8.55 9.00 9.45 dVucep/ dt=-0.2 V/ms

VCCP turn-off blanking | tyccpoft 30 50 70 us

time 1) 1V overdrive

VCCP off-state IVCCPOff - 165 340 MA chcp < VVCCPon(min) -0.3V

quiescent current

VCCP supply current | lccpnom - 14 - mA |V, IC self supply excluding gate drive

without gate drive currents

VCCP supply currentin | ccpryp - 34 - mA ¥, faueox= 100 kHz

typical operation

VCCP supply current | lyccpstdby - 210 250 WA |V, Sleep phase, T,<50°C

in stand-by mode

VCCP supply current | lyccpstdbyEnp |~ 380 450 BA | Y, Vens> Vens n,

in stand-by mode Sleep phase, T,<50°C

with ENP high

VCCP supply current Nccparm - 200 500 MA  |Sleep phase, T,<50°C

in auto-restart mode

(ARM)

VCCP overvoltage Wiep ovp 289 30.4 31.9 v -

threshold

VCCP overvoltage tyccr ovp B |36 60 84 us | Y

blanking time

) FERATEFEMNL - HigiH/AF SN

4.4.2 =EBE (HVS|H)

1 HV 5| I S

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

DC high voltage tocHVsmt 18 20 22 us | Y

sampling time

(RBETR......)
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Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.
DC high voltage tocHvsmper | 900 1000 1100 Us 1), During active phase
sampling period
Initial VCCP cha rge /VCCPChargel 0.33 0.78 1.65 mA Wcep < Weepstart
current
VCCP threshold for safe| Wyccpstart - - 1.8 v -
VCCP charging without
short-circuit
Clamped VCCP Charge /VCCPChargeZ 2.3 5.0 9.0 mA VVCCP > VVCCPstart, RHV: 50 kQ, VIN =600
current V
Leakage currentat HV | /yyik - - 10 MA | Viv=800V, HV startup-cell disabled
pin
HV Brownin current Iy B 1.88 2.00 2.12 mA |?,Option1
threshold
HV Brownout current | /py go 131 1.40 1.49 mA |?,Option1
threshold
HV Brownin current Iy B 0.94 1.00 1.06 mA |?,Option 2
threshold
HV Brownout current | /yy go 0.65 0.70 0.75 mA |?,Option2
threshold
HV Brownin current Iy Bi 0.63 0.67 0.71 mA |?,Option3
threshold
HV Brownout current | /yy o 0.44 0.47 0.50 mA |?,Option3
threshold
HV Brownin current lnv B 0.47 0.50 0.54 mA |?,Option 4
threshold
HV Brownout current | /py go 0.33 0.35 0.38 mA |2, Option4
threshold
HV Brownout detection | Nyygo - 4 - cycle | ¥, Consecutive sampling cycles to
blanking trigger brownout protection

1) FEATFEFNE - RIRTAFERIE
2) HEE, Wk4

4.4.3 MEMEB R (cs 5|k)

®R12 Cs SIS 44

Parameter Symbol Values Unit | Note or condition

Min. Typ. Max.

CS pin pull-up current |/cspuliup 0.8 1.0 1.2 uA |-
(REELTm......)
Datasheet 24 R1.1
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Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.

OCP1 maximum peak |Vcsocp1 0.72 0.78 0.84 v -

current limitation

Leading edge blanking | tocpiLEs 154 220 286 ns -

time

OCP2 turn-off Vesocps 1.04 1.10 1.16 v -

threshold

OCP2 blankingtime | tocpabl 28 40 52 ns |Y

Max allowable OCP2  |Nocpamax |- 3 - - 1)

consecutive switching

cycles

Abnormal CSvoltage |tcs st sam |45 5 5.5 us | Y

sample period

Number of pulses used | Ncs st - 3 - - 1)

for CS pin short

protection

Soft-start time tss 10.8 12.0 13.2 ms |7

Soft-start time step tss s 2.7 3.0 3.3 ms |V

Internal regulation Vss1 0.27 0.30 0.33 v -

voltage at CS pin for

the first step

Internal regulation Vss_step 0.135 0.150 0.165 v -

voltage step at CS pin

for soft-start

Maximum on-time tonMax 315 35.0 385 us | Y

during open-loop

operation

Maximum off-time tofMax 38.2 42,5 46.8 us | Y

during open-loop

operation

Close-loop timeout toto 36 40 44 ms |V

time

1) FERTEFNR - BIgH/AFIERIE
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4.4.4 FEMZ TR MM EERKRN (zcop 5|H))

F13 ZCDP S| SiF1E

Parameter Symbol Values Unit | Note or condition

Min. Typ. Max.

ZCDP zero-crossing V2copthr 70 100 130 mV | Falling edge
threshold

ZCDP longringing Vzcoprs 0.27 0.30 0.33 v -

suppression threshold

ZCDP ringing tzcpprs 1700 2000 2300 ns 1) » Vzcop > Vzcpprs
suppression time

ZCDP long ringing tZCDPrs_SS 22.5 25.0 275 Us Y , Vzcpp < Vzcpprs
suppression time

ZCDP output VZCDP_OVP 2.05 2.20 2.35 v -

overvoltage threshold

ZCDP output Nzcopovp |- 3 - cycle |/

overvoltage blanking

ZCDP output VZCDP_UVP 0.45 0.50 0.55 v -

undervoltage threshold

ZCDP output Nzcopuvp |- 3 - cycle |/

undervoltage blanking

ZCDPshortto GNDP | Vycpp short | 70 100 130 mv

threshold

) FERTFEFNR - BIRH/AFIEREIE

4.4.5 &M SLBERT (VINP S|E)

=14 VINP 5| EB S

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

Line overvoltage Wine_Love | 2.68 2.80 2.92 v -

threshold

Line overvoltage tune Love  |225 250 275 s | Y

blanking

VINP Input leakage NiNPLK -200 - 200 nA |-

current

1) FERTFEFNR - BIRH/AFIEREIE
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4.4.6 MEMsmH B AES (ENP S|HD)

&15 ENP 5B EB S
Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.

ENP output voltage Venp H 7.9 10.0 13.0 v To on/off bus voltage sensing resistor
level (High) ladder

1. Vveep>9V

2- Rload = 2.5 kQ
ENP source current lENPsrc 3.7 6.0 8.4 mA Vene=5V, Viccp=7.6 VtOo 32V

4.4.7 ThEFX

=16 ThERFF RSN

Parameter Symbol Values Unit | Note or condition

Min. Typ. Max.

DRAIN to CS V(BR)DSS 800 - - Vv TJ: 25°C

breakdown voltage

(ICE18xx)

DRAIN leakage current |/pss - - 1 MA | Voran=800V, T,=25°C
DRAIN leakage current |/pss - 10 - PA 1), Voran =800V, T, =150 °C
DRAIN to CS on- Rbs(on) - 0.70 0.84 Q |T,=25°C

resistance (ICE184xx)

DRAIN to CS on- Rbs(on) - 1.48 - Q |T,=125°C

resistance (ICE184xx)

DRAIN to CS on- Rbs(on) - 0.39 0.48 Q |T,=25°C

resistance (ICE186xx)

DRAIN to CS on- Rbs(on) - 0.80 - Q |T,=125°C

resistance (ICE186xx)

Effective output Coer - 12 - pF | Y, Voran=0Vt0 500 V

capacitance, energy
related (ICE184xx)

Effective output Coer - 20 - pF | Y, Voran=0Vt0 500 V
capacitance, energy
related (ICE186xx)

Minimumon-timein  |tonmincL | 302 336 370 ns |Y
closed loop
Maximum on-timein | tonmax cL 315 35.0 38.5 us | Y
closed loop

1) FERTFEFNR - BIRH/AFIEREIE
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4.4.8 REBRMIEBIR (vees 51H)

®17 HRBESEYE (vecs|H)

Parameter Symbol Values Unit | Note or condition

Min. Typ. Max.
VCCS turn-on threshold | Wccson - - 57 v -

VCCS HW reset VVCCSI’ES 350 - 1050 mV -
hysteresis below turn-
on threshold

VCCS undervoltage Wees.uve | 6.6 7.0 74 Vv 1)
protection threshold

VCCSundervoltage  |tyces uvp s |40 - - us | Y
protection blanking
time

VCCS overvoltage Wees ove | 14.6 15.5 - Vv 1)
protection threshold

VCCS overvoltage tvccs_ovp B |40 - - us 1)1V overdrive
blanking time

VCCS supply current in| lyccsnom - 4.3 - mA |V
normal mode without
gate drive

VCCS supply current | lyccsstdby - 360 600 HA During non-switching time, T,< 50 °C
during stand-by mode

VCCS supply current | lyccsoff - 43 - mA | Protection mode entered
during protection
mode

1) FERTFESNR - BIRH/AFIEREIE

4.4.9 &% (FB5|H)

18 FB 5| Bl B8 4514

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

FB leakage current IrBLK - - 500 nA  [1.0V<Vp<24V

FB reference voltage VEBref 1.176 1.200 1.224 Y -

FB startup voltage Vestart - 1.14 - Vv 1)

1) FERTFEFNR - BIRH/AFIEREIE
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44.10 SEXFREBRKSEHEE (EASIH)

+&19 Z &L EA SR B SFE

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

EAvoltage maximum | Vea maxclamp |2-2 23 24 v -

clamp

EA voltage for VewM_hclamp | 2:0 21 2.2 v -

maximum pulse width

EA voltage offset for VewM_ iclamp | 0-35 0.40 0.45 v -

PWM generation

Update interval for tyalleyupdate | 456 48.0 50.4 ms |Y

target valley

Minimum Va“ey Nvalley_min_hi 3 - - 1) ) Applies if /ZCDS_clamp > /ZCDS_mid

for high-line ghline

Maximum Va“ey for Nvalley_max_hi - 10 - - 1) ) Applies if /ZCDS_clamp > /ZCDS_mid

high-line ghline

Maximum valley for Nyalley max_lo | - 8 - - Y, Applies if Iz¢ps_clamp < /zcos_mid-

low-line wiine Alzcps_mid

EA voltage for Vea R 1.72 1.80 1.88 v -

immediate minimum

target valley

EA voltage for valley VEA HLc 1.15 1.20 1.25 Vv 1)

decrease

EA voltage for valley VA LHc 0.95 1.00 1.05 Vv 1)

increase

DCM minimum fow_min 24 25 26 kHz |V

switching frequency

CCM fixed maximum |tccuperiod |36 40 44 us |V

period

EA voltage skip VEA_skip - 0.50 - v -

threshold

EA hysteretic mode AVep enu -7 - 7 % |Y,2

entry threshold

tolerance

Hysteretic operation thm 18 20 22 ms |V

entry blanking time

EAvoltage hysteretic | AVea ivon |9 - 9 % |2

mode on threshold
tolerance

(REAKTR......)
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Parameter Symbol Values Unit | Note or condition

Min. Typ. Max.
EAvoltage hysteretic | AVea hmoft |7 - 7 % |2
mode off threshold
tolerance
EAvoltage for pulses  |A -7 - 7 % |2
during hysteretic mode | Vea pwm_Hm
tolerance
Target valley during Nyaliey_Hm - Nyaliey m |- - 1), Hysteretic mode operation
hysteretic mode ax
Wakeup time in twkHM - - 80 ps 1), From EA voltage crossing Vea_rwon
hysteretic operation until primary switch turn-on
EAvoltage hysteretic | Vea pm 1.53 1.60 1.67 v -
mode exit threshold
EA open-loop threshold | Vea oip - VEA maxcl | = v -

amp

EA open—loop tEA_OLP_B 20 - - ms 1)
protection blanking
time
Maximum switching | fo max - - 150 kHz |
frequency limitation

1) FEAFEFNE - RIRTAFERIE
2) FRE, Bl %3528

4.4.11 BEhIhEE

%20 ¥l=hThae B S
Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.
Jitter repetition iitper 3.6 4.0 4.4 kHz |%,Normal mode, f..= 64 kHz
frequency
Jitter frequency Afyramp 3.6 4.0 44 % 1), Normal mode
amplitude

) FERTFEFNR - BIRH/AFIEREIE
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4.4.12  REMITBHM (zcos 3|5
21 ZCDs 3| S AF Y
Parameter Symbol Values Unit | Note or condition

Min. Typ. Max.
ZCDS Clamped VZCDSclmp - VVCCS - \Y VVCCS: 12V
voltage level
ZCDS line voltage /ZCDS_mid 1.79 1.99 2.19 mA 1) , Nmain / Nsgc= 8, Rzcps=15 kQ
threshold for
valley selection
and ZVS enabling
ZCDS line voltage AlZCDS_mid 242 269 296 uA ) , NMAIN / NSEC = 8, RZCDS: 15 kQ
hysteresis for valley
selection and ZVS
enabling
ZCDS line voltage tzcps.mid | 144 16.0 17.6 ms |Y
blanking time for
valley selection and
ZVS enabling
ZCDS SR turn-on Vs 75 100 125 mV | Falling edge
threshold
ZCDS SR turn-on tsrondel - 100 130 ns 1), From Vzcps crossing Visyto GDSR
propagation delay reaching2V
ZCDS SR slow turn-off VZCDS_SROFFS[ -13 -4 0 mV R|$|ng Slope
threshold ow
ZCDS SR slow turn-off | tsporrsiow pel | - 300 350 ns 1), From V3cpsto GDSR reaching 2 V
propagation delay ay
) FERATEFEMNL - HigiH/AF SN
4.4.13 SR {1k IX=h2E (GDSR 5|B)
+=22 GDSR 5| BIEB 4
Parameter Symbol Values Unit | Note or condition

Min. Typ. Max.
GDSR pin clamped gate |Vgpsreimp |9 10 11 v Wces=12V
driver voltage
GDSR pin gate drive VeDSRIow 8.5 - - v Wees=10V
voltage at low VCCS
Rise time (20% to 80%) | tepsr_demag |~ 11 80 ns 1), Cepse=3 NF, Vyccs= 12V
of SR gate driver output| ise
for demagnetization
period

(REAKTR......)
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& 22

(42) GDSRSIBIEBSYFYE

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or condition

Fall time (80% to 20%)
of SR gate driver output
for demagnetization
period

tGDSR_demag_

-

all

25

50

ns

1) Copsr=3 NF, Vices= 12 V

Rise time (20% to 80%)
of SR gate driver output
for ZVS pulse current
injection

tGDSR_zvs_rise -

26

90

ns

U Iz2¢ps> I2¢ps_mid, Capsr = 3 NF, Vyees =
12V

Fall time (80% to 20%)
of SR gate driver output
for ZVS pulse current
injection

tG DSR_zvs_fall

33

70

ns

U Izeps > Izcps_mid, Copsr = 3 NF, Wyees =
12V

Minimum GDSR on-
time

ton_GDSR

567

630

693

ns

1)

1) FEBTEFNR - BIgH/AFIERIE

4.4.14

*23

ENS 5|8 S 4514

#0145 s 5k %4 LH B9 R R MU fEERE

(ENS 5| B)

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or condition

ENS voltage low
threshold

VEns_L

1.0

1)

ENS voltage high
threshold

VEns_H

2.0

1)

ENS blanking time for
enabling and disabling

tensbl

20

us

1), Only during continuous switching.
Not valid for skip and hysteretic mode
operation.

1) FERTEFNR - BIgH/AFIERIE

4.4.15

+&24

CONFO #1 CONF1 5| BB S451E

REBEMBEZE (CONFO F1 CONF1 S| B)

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or condition

Sourcing sense current

IconFx

42.5

50

57.5

MA

Datasheet
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4.4.16 R M2 R
& 25 RS 5248 BB AT 14
Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.
Overtemperature Tipote 129 140 150 c |
threshold
Overtemperaturereset | Tjporp_hys |- 40 - °C 1)
hysteresis
Overtemperature typotP - 48 - ms |
blanking time
1) FERTFESNR - BRI
4.4.17 HIEBESHTILE (cMTI)
26 HIEBRSHTIE RS
Parameter Symbol Values Unit | Note or condition
Min. Typ. Max.

Common mode CMTI 50 - - V/ns |Accordingto DIN VVDE V0884-17, static
transient and dynamic test
immunity
4.4.18 bR RS
=27 FR R AL
Parameter Symbol |Value Unit |Note or condition
External creepage CRP >8 mm | Shortest distance over package surface from

any input pin to any output pin according to IEC

60664-17
External clearance CLR >8 mm Shortest distance in air from any input pin to any

output pin according to IEC 60664-1
Comparative tracking index CTI >400 v According to DIN EN 60112 (VDE 0303-11)
Material group - I - According to IEC 60112
Pollution degree - I - According to IEC 60664-1
Overvoltage category (for - -1V - Rated mains voltage < 150 Vrus
reinforced isolation) - -1V - Rated mains voltage < 300 Vrus

- -1 - Rated mains voltage < 600 Vrus
Climatic category - 40/125/2 |-
1
Input-to-output isolation according to UL1577
(REETMA......)
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|27 () FREAR

Parameter Symbol |Value Unit | Note or condition

Input-to-output isolation voltage | Viso 5700 Vrws | Vrest= Visofor t =60 s (qualification)

Vrest= 1.2 x Visofor t = 1 s (100 % productive tests)

Input-to-output isolation according to IEC 60747-17 (VDE 0884-17)

Maximum impulse voltage Vimp 8000 Vok According to IEC 60664-1

Maximum rated transient Viotm 8000 Vok Vrest= Viorm for tini= 60 s (type test and sample test)
isolation voltage Viest= 1.2 X Viorwfor tini= 1 s (routine test)
Maximum rated repetitive peak | Vorm 800 Vi According to time dependent dielectric breakdown
isolation voltage (ICE18xxx) (TDDB) test for reinforced isolation

Apparent charge Jrp <5 pC Method (b1)

Vinip1= 1.2 X Vioru (routine test)
Vinio1= Viormfor tini= 1 s (type test preconditioning)
Vepm) = 1.875 X Viorm for tn=1s

Method (a) (type test, subgroup 1 final
measurements)

Vini,a= Viotm fortj,=60s
Vepim) = 1.6 X Vioru for tn=10s

Method (a) (type test, subgroup 2, 3 final
measurements)

Vini,a = VIOTM for tini =60s
VPD(m): 1.2 X Viorm for tn=10s

Maximum surge isolation voltage | Viosu 11000 Vok Vrest= 11 kVp= 1.3 x Viwp for reinforced isolation
according IEC 60747-17

Isolation resistance Rio >1012  |Q Vio=500 Vg fort=60s, Ta=25°C
> 101 Q Vio=500 Vg fort=60s, Ta=125°C
>10° Q Vio=500 Vqcfort=60s, Ts= Ta= 150 °C
Isolation capacitance Cio <2 pF f=1MHz
Datasheet 35 R1.1
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4.4.19 TR

+28 IEC 60747-17 (VDE 0884-17) FFMEMRUIRE RLRE
Parameter Side Value |Unit |Note or condition
Primary side power switch safe DC current | Power switch chip 0.82 A Average current of PWM
(ICE1x4xM) switching cycle,
T,=140°C
Primary side power switch safe DC current | Power switch chip 1.10 A Average current of PWM
(ICE1x6xM) switching cycle,
T,=140 °C
Safety supply currents Primary chip 12 mA Rihjamax) = 66,9 K/W,
VCCP=20V, Ta=25°C, T,=125
°C (Overtemperature protected)
Secondary chip 20 mA Rihjamax) = 66,9 K/W,
VCCS=12V,T,=25°C, T,=125°C
Safety power supply Primary chip 0.24 W Rihja(max) = 66,9 K/W, Ta= 25 °C,
T,=125 °C (Overtemperature
protected)
Power switch chip 1.27 w Rihjamax) = 66,9 K/W, Ta=25 °C,
T,=140°C
Secondary chip 0.24 W Rihjamax) = 66,9 K/W, Ta=25 °C,
T,=125°C
Datasheet 35 R1.1
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5.3 RErTm:. A8 RoHS IRE

& 29 FE~mMETS RoHS IRE

Package compliance

Description

Green product

For minimum environmental impact and compliance with
government regulations, the package of the device fulfills the
requirements of a green product. Green products are RoHS-
compliant (Pb-free finish on leads and suitable for Pb-free
soldering according to IPC/JEDEC J-STD-020).

RoHS

The package of the device is RoHS-compliant.
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Part number Ordering code Package Power FET Rps(on)(max)?)
ICE184EM SP005920351 PG-DS0O-27-1 800V CoolMOS™P7 0.84Q
ICE186EM SP005920340 PG-DS0O-27-1 800V CoolMOS™P7 0.48Q

1) 7,=25°C B

ICE1 8 4 E M

CooISET™ SiP Gen1 4' ‘
V(er)pss

[8 = 800 V]

Rbs(on)(Max)
4=0.84 Q]
[6=0.48 Q]

Variant
Variant [E = Enable ENS]

Package
[M = PG-DSO-27-1 (300mil/12.8mm)]

& 12 BHITBESR
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