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1 Pin configuration and functionality

1
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SIRIECEN FEFAR, ThEEM T

PFCGD |10 14| [CTOHSGD
cso |2 13| [CTOHSVCC
vCcCr |3 12| [CTIHSGND
GND[I] |4
ZCDhO] |s 11| OLSGD
PFCVS[] |6 10| OPFCCS
9| 1OFB
HvVO |7 8| [CTOMFIO

PG-DSO-14 (150mil)

1 XDPS2221E5| B E

=1 3B E X FThEE

Symbol Pin Type Function

PFCGD o PFC gate driver
This pin drives the PFC transistor.

CS I Hybrid-flyback current sense
Input pin for current sensing during the hybrid-flyback high-side gate
driver turn-on phase.

VCC I Power supply
This pin supplies the IC. During start-up VCC is supplied internally from
the AC via the HV pin, while during normal operation VCC is supplied
from the auxiliary winding to the hybrid-flyback stage.

GND 4 0 Ground
Ground level of the IC for supply voltage, gate drive and sense signals.

ZCD I Hybrid-flyback zero-crossing detection
This pin provides zero-crossing detection after low-side gate driver is
turned off, during pause phase in skip cycle and burst mode. Furthermore,
the reflected output voltage at auxiliary winding can be measured during
low-side gate driver turn-on phase.

PFCVS 6 I PFC bus voltage sense
This pin is connected to a high impedance resistor divider for bus voltage
sensing.

HV I High voltage input
The HV pinis connected to the input AC voltage. An internal HV start-up
cellis used for initial VCC charging and AC monitoring

(RBLTH......)
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=1 () SIpIE X ThEE
Symbol Pin Type Function
MFIO 8 I Multi-functional input output

This pin has different function depending on configuration. One
example is to detect ambient temperature using an external NTC
resistor connected between MFIO and GND. Furthermore, UART
communication for parameter configuration and failure mode
reporting is provided by this pin.

FB 9 I Feedback

Feedback signal indicating the required output current, typically
connected to optocoupler for secondary side feedback.

PFCCS 10 I PFC current sense and PFC zero-crossing detection

This pin is configured for PFC current sensing in combination with zero-
crossing detection of the PFC choke current.

LSGD 11 0 Hybrid-flyback low-side gate driver
This pin drives the low-side transistor of the hybrid-flyback half-bridge.
HSGND 12 I High-side Ground
Ground reference node for hybrid-flyback floating high-side driver
domain.
HSVCC 13 I High-side power supply

Power supply input for hybrid-flyback floating high-side driver domain.

HSGD 14 o High-side gate driver

This pin drives the high-side transistor of the hybrid-flyback half-bridge
from the floating driver domain.

Datasheet 6 Rev. 1.0
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3 AN

XDPS2221E PWM =283 B — = E MR, S8 7T %1% AC-DC PFC 1=HI28H] %1% DC-DC JE & R#H (HFB)
1THIR. K PFC RS RMNBIREMTIE MTHIRIR, ATLURDIMNRZM, FHiETMmE B SRR
KIEBEMEL, EiERTAEBR ML BER USB-PD 75 23 /1EH0E%.

BRI %)% CoolMOSTMEIAE . CoolGaN™&EIAE . CoolGaN TMRIAEE XNEEF] CoolGaNT™ IR TH2S LA Kz
OptiMOS™ RAE R IH—FIRERFANE .

3 EE 6 B/ #EH CoolGaN MBEABEHBIEN/REE, CoolGaN™ Transistor Dual. CoolGaNT™Drive #1
OptiMOSTMEB{AE RITE USB PD MR MFE BB 23N AP LIS RN R EE,

7 FE]8 B/R1EUSB PD A Bt FE B 88N FA R CoolMOS™ # OptiMOS™ SRR E R B IEN AR EE,
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USB-PD Type-C Connector
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Figure 3 Typical USB PD application in combination with CoolGaNT™ Transistor Single and
CoolGaNTM Transistor Dual
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USB-PD Type-C Connector
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4 Functional description

4 Theei5EA

4.1 VCCERMEER BT ERE

VCC BBIREIEMR IC BT ERTE, RIBEHICHIMFRNARE, BREERTIVCCHHBEH
BARE, FERTXo

4.1.1 VCC B AR BRIRFS

£ VCC BTHBY, EBEEES CuccHAIER HY BN Ti@id HV SIBIZEE (0 B9 ) X Vi KT ICERBEH
B VveeorBY, NEBRERBIERETHE. H VCC 5IHIEBETERTIE to BiIFE Vvceo I , EERBEIEITTXA,
ICHEI/E (WE 10) o

7EEYIE] 4.BY, ICKERFE M.

SEREUTIEMBohFR M7 EERE LB RE RANIRE CRBERBXAXBES VieolE™)

1. EBEB)FMH: V> Vil Vo> Vi (BILETS 45.2.4)

2- %Eﬁbﬂ)\ﬁk_t: Vbus< Vbusovp3 (%m%% 4527)

3. RIRESTEIRTEEA: Ves> Vessucn

4. 2 MFIO 5|HECE AT RIRIF (OTP) BY, AHILIRIET: Ruro™> Ruroorerelo (BET 4.5.2.16)
WRTE tiwio BTEIEEARFE LR FRY , EERBNAINEFBFX, IME Vec BEBRHRE 1C BUHER,
WNRTE trwioBT BIERAFRH B _EIRE—514F , T IC#H N Bang-Bang iy, (B FE412F)
—BHERBhEM, PFCHRS RMIVIBIMESFIIBRTE, #AM, PFCENEITHEURFHRIAMBEH M.
10 B tiE—MiER: BTFFENRISLKBEE, PFCENE L FIEETT, HENE L MEIETT, LAY
BMHBEAS (Vousen > Vowsen ) FH HFBIZHIBRBERESH BLBE.
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4.3.2.5 R R *MZ

FIRERRIEHRIERE, FRIERSTMIEERR, SHEAEIS. TABRRTHRNEE Vo ilE
REBSLHRSEHEBEVC o XT Vous M Vo, XK BESZMN ARRERIRERRERE, T2
BITAMR LU R RIFIE S Ves B ERRIKE R Iser HILIRE o

4.3.3 Vout/B ah#=Hl

BERBABHALEERHZRGHRER, BRNEDT4.1.1, F—%, HEINZA LS BKH*T HSVCC 51
FHBEEBERHITIIEE, Z2fE, ZV-RVS XAz MK, MHBEFE EH. L, F—1FF
X EAHURBNEEMZEIZEIT, BHE ZCD 5| EMBERBESUHITARREN, —BRIRIFKIEE
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MXEFERN, ME=&Z%EM zV-RVS E CRM BY3RIR,
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18] taeaa s 5 CRM 2VEFRAVAEEL
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4.4 HEFEHIThEE
ET—T9, BITEEREREE PFCHUEES REARITHIZZRX ERASITHIZEIIEE, UM RERSKTH.

4.4.1 REENITH

ZICEE—ITMRARNEFIR, JUERABENSRIETIRIL @I EEREIVTSINICH
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VDDP
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FBBMctrl b -
- Current control PFC
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E23 REBENIFHIR
4.4.1.1 RAEEN #HHIEF
— B VBT Voo A T, F—NFFEBCRMIF A AL, IC 2% NBRMEE, HBFUNESRE

|VCCBMpsm00

4.4.1.2 REBRTVIRE

R FB 5|1 FEES BI{E Veesven Vesanen EITLLER, BILUEHIRAMBIAR (%) fXEA (K
i) o —B FB BETREHEBIEE Vessvens IC AZENKRIRIN R TERERFNTER, —B Ve EF-FHiES
BME Vrssucr> 1C IS RIBEEH#HITRA, BHE FB BEEE Vissuen, 1C BRFHENKERIMEL, RAMIAY
b EEEFSRER TR/ Ves 1260

EEFEPFCIREME, BURTIRERMG (BIET44.2) , PFCRIEMNRASIERBIFRINFIE, HE
BABERIHEBRESIEHISEBRENRE XSS R, S0, NRAFE PFCIRME, NTER
FAREHRBI A= #1T PFC FF K2 1%,

4.4.1.3 =k Sz

ERBENH THITRAE RS SEK EIRRIRI R, BRETHXEDN. EUIRBRERIE], Visvc
EBEPTREREE XBEE Visveeor A T, BEEIF 50 HS HRIREHERG#I=FH. 97 HAERTEIKATIE] IC 1K
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4.4.2 PFC BR/ZAEH
ERZAETN, PFCRATEFAS. —B HFB ENFINET, MAMti#E—50 PFCIRERE, FHE
58 THER K E SN EREF K R

E—ENREINET, IhRABRESEHIEL, EN—LHXERINEMMENE. WRPFCIZIER
HBHINERE, MWEEFR T EPrcensbie T Percasane  (ENTHARREIES) UKBFEAPFCRRERRET
18] tercdisableblko

Eoh, RE(EHINEET Prrcdisables 1B PFCCFBRARES, UMRERIRES REBRE,
HEICIRIBMARBENRLERBANERMPFC, HEE&BEETIRES,
SFEFIHEMN PFC A, HETHIIZERIET PercaisanedY > THPRBYIE] torcisabiebid@ Ao

4.4.3 LB EBERKF

HEEHIBRANBDEBEKERM T RENECE, BEAUGERESR PFCIEHISS—FREN/LFEED
IKF, WAILUSENRESRAKE PFC AHRENS TEFHEXNBERKT, HES PFC B/
BREHZTMAX (BRET442)

AT ERERANEERNLBETCEARIREERT, BERHAAKIFERY PFC S&BEBIRBEF
Vbustargerurs A3 R ZRARYE LA T SR AFFARETE S B ZCD AN EHY 2 S FBIE
AELEREEABESTRMARIEEBE Vacu| B, PFCARESIE Eit, PFCITHIBRERHE
_/Plé\gi EEE E ﬁ‘fﬁ Vbustarget,PFC s 1215%3:*35&]” :Etu Eg?éiﬁﬁiﬁméfg EE:E’JDJ:_/l\Tﬁ$§% VbustargetVacpkoffseto
’-@:\‘_l'i PFC Eﬁﬁ*ﬂ tﬂ*ﬁﬁj b Vbustarget,HFB*” Vbustarget,PFCl:FI m&ﬁ%1§j§ﬁﬁ1ﬁ PFC -IE.I:HE,\J E *’]_-‘15-0

JJ:IZ')L’I‘ ) lE\éi EE:E E */]_‘15. BE%UE%’J \1EVbustargetmin5 Eaﬁj({EVbustargetmaxZ |‘E-|0

JJ:IZ')L’I‘ ’ gf EEE E $/:|_‘1EE_|- Ly\iﬁ%ﬂaﬁjt{é.vbustargetmax Eﬁ%%&vouﬂhmvbuso _Eﬁn\u%%ﬁl\]iﬁtﬂ EE:ET%_%:]H:{E )
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4.5 RIPFEHE

% IC I ZMIRIPIORE, MM ERRBRIF RN,

WFARSHERIFES, IC HSHENRIPRR (BRE 451 5) . RIFMKEVTRE, SEMAEN/SENM
MR, —BfEERP, #HXAEREIIR MFIo 31& H.

&2 PRIPAIFER Iz
Protection feature Symbol Error code Protection reaction
VCC undervoltage lockout UVOFF HW reset and restart
HSVCC undervoltage lockout HSUVOFF Disable HS gate driver
VCC overvoltage protection VCCOVP 25 Configurable: Auto-restart or
latch
Brown-in protection BIP 18 Bang-bang mode, waiting for
brown-in in start-up check
phase
Brown-out protection BOP 1 by Vs Enter fast-restart mode
measurement; 2 by
estimated AC peak
value
PFC Start-up time-out PFCSTTOP 24 Configurable: Auto-restart or
protection latch
Output start-up time-out VoutSTTOP 4 Configurable: Auto-restart or
protection latch
Bus overvoltage protection BUSOVP 12 Configurable: Auto-restart or
latch
PFC bus overvoltage protection | BUSOVPpfcstop Stop PFC switching
level 1
PFC bus overvoltage protection | PFCOVP2 Stop PFC switching (cycle-by-
level 2 cycle)
PFC bus undervoltage PFCUVP 29 at start-up; Fast-restart mode
protection 11 during operation
PFC overcurrent protection PFCOCP Stop PFC switching (cycle-by-
cycle)
PFC CCM protection PFCCCM 28 Configurable: Auto-restart or
latch
Output overcurrent protection | OCPlevl 9 Configurable: Auto-restart or
level 1 latch
Output maximum current OCPmax 8 Configurable: Auto-restart or
protection latch
HFB primary side overcurrent | CSPROT 13 Configurable: Auto-restart or
protection latch
Vout overvoltage protection VoutOVP 6 Configurable: Auto-restart or
latch
(RBLTH......)
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&2 (8) FRIPHENRNE

Protection feature Symbol Error code Protection reaction

Vout undervoltage protection VoutUVP 7 Configurable: Auto-restart or
latch

Vout short circuit protection VoutSCP 27 Configurable: Auto-restart or
latch

CS pin short protection CSSCP 3 Configurable: Auto-restart or
latch

FB pin start-up protection FBSTUP 14 Stop operation and enter

bang- bang mode for start-up
check phase

HFB open-loop protection HFBOLP 26 Latch

External overtemperature extOTP 16 during operation | Configurable: Auto-restart or
protection 17 at start-up latch

Watchdog timer WDOG 19 Auto-restart

Memory parity check MEMPAR 23 Auto-restart

4.5.1 RIFIET

—B#EANRIFIET, ICIE(ELE PFCGD. LSGD # HSGD 5| B_E BUMRiRIREhES FF <, HFNEFVER. &
FVERXT, SEBIETTE L Bang-Bang B TE (BE 413 %) , LUFRIF vCC BEATFTSHF,
MM7E VCC BERFEFERBINEEER T RSB, IC XH=ZMRIPER, ¥ T
ITHIBSEERL T CriEBINEE, —BERMEIEPE, SMIMKE Cr B8, FEERNEENBEERD
PRER, X#E, MALUER T RBEINY LS XA T,

4.5.1.1 REFABIFEAIC

YR VCC IR T Voeeorr, MISHEARIEBIERIFT, ICE=2ER, #EREEIEMNB VG EFHEEH
(BRET41.1)

4.5.1.2 HoIERIE

BhERBERECES, 52 LT MRIREhES S | B L #H{T X121, BoERNElwdGE, =4%I1c
MEIE, TEBHERBI Gty HBIE) , ITHIES S Etarubese L BIMEER , HIE VCCEFFTEEViceon (B HE
4137) o

4.5.1.3 iFERR

AHEFEIERT, RERFEIRI, TEEAESRH. RBE D VCCEE UVOFF BB ELFE Vceor
LUTRY, AREEMMETIFRIN. ESELIFRINT, SEBNEITTE VCC 3IHIEEBIE Vvccspvon BY
FE, HEER VCC SIBERE Viceold XH (B F 4138) o

4.5.1.4 REEFER

FREERENT, SohRTHKAET, PREMRIRAIR. RZMSIETT, FHIEFE VCC BEREFERY
BEEo H VwefEE Voot A THY, IEHIZRFMEHITIRRER,
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4.5.2 RIPIhEE

4.5.2.1 vCC RIESIE

VCC RIESITE (UVOFF) THEERTHAR IC 1R4E VCC S IRIRE BB E LS E A R ECEMEH. UVOFF 88
—NERER, HTREERE Ve BTERIC, ERBERE Vv AT EEICc —B VCcC BE
PEETIREE ViceorlA T, ICET2EMUHER, EEMRSET, SEBMETEFRE, BEEVCCEE
BB Vuceon, ARG ICKEFBINER (BILET41.1) o

4.5.2.2 HsvcCc/R [EH 8l

FRSSHERY HSVCC AR ESITE (UVOFF) THAE AT iR E oh e iR S S8 A8 E A=, HSUVOFF B8 — it
[SE8%, H_FFREEEIE Visceo B TS i MRIREHSS, Y HSVCC BBEMRZE FIREIE Visceord T
B, SIREHRaITEIXAHER, EEAMEE, SHIREISMETEESERR,

4.5.2.3 VCCEHERIF

VCC 5|IEB S ERMINEE, ZMNIHEER HE Viccorn M HBRBIE] ticcowB e —B Wwem THREMER
FrEpt el s HRR ], VCC I ERIFTHREM=ARA, 26 IC FENECERIIRIFET

4.5.2.4 RIERF

FRIIEN BB TUH BN %

1. BWABESTEE, BVe>Vie, BE5]H HY B

2. PFCRLBESTHE, B Vo> Voun, BII5IHI PFCVS BN

YRR B ERE R A R B BTRIEET 8] i AR FREY, 1§ ARA 37 BB R BRI RIP R Mo
ATERNZBEEFEEBEFEEEHAS, TERETHMEH (BT 411)
HTFBERABEFRNINEEBE, FXMRPESHEREIERRFEE PFC FFIFRIF,

4.5.2.5 g EFRP

R I T RS IE (& B A S 45 F

411 (o5 B A 2R R 2 BB AR T BT A B IR Voo BB BT S PR o, MUNSARARIPIETE, ICSHNIS
FEAIRN ER . SHBEATIA] t,fX7E IC AR TYER BRI IR, TESRERERINER, oM E SRR ISEaas
BRI A

MR MISH DL BEE T EE Vino BB BB H R 8] the, NARAE BOPS
ZIE, % 412 F ik , NRABWANBESTREESEKF, MW#EN Bang-Bang IRIUHFIRREEE,

4.5.2.6 BaiB R

PFCCES, PFC BT, MBMBEITETE turr BT BINGER, MSHAEFER (A0SR
BT o

BeREXBHEEE - EBNIEE, NREMIENREITE, K EE Vo, AT HA5E
BEAREE, ML RZEHENEATRS. R Vel NIRRT S 1F tu FHEERRIREEZ H Vou
MG E AT, MANEBaT,
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4.5.2.7 PFCE L&D ERIF

FE— NI ERIP (PFCOVPL) BHEHPIECE S Vowsovrrcstop IR Eo BT LB {EEBRIBRTE tsuwraskN, PFC1F
IEFFX, TREARBABMEFF X, YNEH 2L B ERTHE Vousovprcresumeo

EZNEEFRIPHE (PFCOVP2) ERE T PFCvs SIRIBRETEREF LRI, MNRSLBEERE
BY Bl NEBIE S —1 ovP BB B kfill’Z PFCOVPL, ZAFIRRIFRS. HENBYEE Vercsomm— T EIE
Bk, f0F Prevs KNIEIBBEBIEEE, WA~ PFC MitkIRcIRkH. —B PFCVS BBIEBER
{RTFBE Vercvsowz> TR PFCOVPL EHPELET PFC BIOFRHIF4, MISER™4E PFC B,

PFCOVP1 1 PFCOVP2 EHEBA SR HHANERIRARRIPIER. ©IUXIT PFCIREER M, BX HFB

M EZR B R M,

PFC ITHIBR B =R BRI ERIP, HBEFREN Vowowss HISEIENA tvworse —BENSFHIERLLE
[EETEME Vouwsoves, BLIFEERSEIRBIT twuwsows, PFC F1 HFB 2EIR(ZIE, 525 NIRTERRIFIE
o

4.5.2.8 AR ERP
BEBENRERNSEBINER HFB FXIEEHESERN, —BMARP, RAARSENRESEER,

4.5.2.9 {5 B8 77t PR )
— B PFCCS S FBIERBII PR IR IFE Vercesop B 3FLEAY [BI#BIT SHBR BT 8] torccsop, PFC MR PFCGD BN, Z
f&, ZCDE5 8 PFC R RAHIRBIE SR FT— N FxEH, FRIFNFIES N FXBEEYER.

WNRERABBRIRGIR GaN 23 EA PFCH X (B 4) . PFCEERIMTEGaNZZHAREBTER, FE
EEINIEDTREE, PFCH RIS M EIEEGaNes 4 INER it & H XK,

4.5.2.10 PFC CCMIZ{TIRIP

3 PFC B ESRP R BREERS RENBRNRERBEIZN, PFCAXFREEFAZIRT, EkFS

KE 72CD F, PFC AT XAHABRfL A PFC AR BH AR T — MR EHR.

TIRFAFHT, PFCEATESMNIBRNRIESES, AREZEIRGIPFC BRMRGIZE (BHF45297) ,
©XH PFC X, MARH PFCETTHINERNSS. 1THIZSIEIT Z2CD (ESHAMIBTEEL. HiZBYEE
KT HBRATIB] trrceseem BY , FF A PFC CCM £R3FP, 1ICHNFRIPIEI,

4.5.2.11 BARAXERHEF

BERATRFRIPE S ZSMIENINEE, AL BEREERFGE TETHBI—AMNIEESRR (WE
25) o
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ths O ’ -
HS
Primary side overcurrent protection
Lr VespraoT Protection
* > > tcsProTHilfistart - Mode
Vespror O—— =
L
. ' \
c Primary side peak current control
cs T VesTHR PWM
» Control
H Rsunt VestirR — —=
Output Current Control Law
PFCVS | Vesser = f(lser Vius) Output Maximum Current
| Protection (OCPmax)
* | tocpmaxbl
_UL _ FB » Iset = f(Vrs) y IsEToCPmax =
| [ ]
v Output Overcurrent Protection
™ level 1 (OCPlev1)
3
| toceievibl
—— _! J_ |sETOCPIEVT O—D_>
25 T FRIPHE S

4.5.2.11.1 TR ERP

IR RIPE R

o RHEHEREIPER 1, BEN lovrocriens BBSBTIEIN tocrievi

o HEAKRERRIP, BEN lourocruao B ERBIEIIT tocevan

HRIETE X B4 I AR IF KT Iserocpievimax 5 PIEBIBIE | serocrienymax FAHRIH BBIRITHIRG H. —BEHER

RE R lser BT FEKFE, ENBASERN. SEBAZNEIE tocrievibyman BY s FFFHNECERIRIPIETC
(BEhERHBF) o Sl BREREUTN, ENBRKES.

—B@&Ed VFB}I%U'LE 2?5(11"'3: %/}IL'LQ/:E/@EET > | SETOCPmaxEl\JEEEHU H:'l Eﬁ.iﬁ, HFB %5}?1,1%?%;224;&0 T:EJHZF)/I\EQ ’
HFREERE TERSEENER, IHBES TR,

4.5.2.11.2 — R 7 RPCSPROT

Vesrrore— TNEIEBE, BETF Vestirmao TEBAHBRBTIE] t wsepHBiB), CSPROT IHEEARSIEBR,
B cS5IMIEBERET Vesrror, MEFANRRENFRIPER (BShERHBIEF) -
JEEREEIREY CSPROT =14, & FIHBEBYIE] tespromristarH tesprorrito

4.5.2.12 o EF R ERIF

1% IC R L BB IE vout fRIFHLEY, 25t REMMEIE, UREREMRER Vout TIEE
BEAREET. MERTE LS AXEN RN @I T ELEHBN S AR R ST EBEES 5 ZCD &b
789 (BHE26) o I, ERBIEEEMERNSZRN, DHNEHIREE R ERER.
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Vout Overvoltage
Naux I:I > (VoutOVP) Protection
-
Vzeoove O—— -
Zeb Vout Undervoltage Protection
Voo O Tv~(VoutUVP) Protection Mode

Vout Short Circuit NHBeyclemax
(VoutSCP) Protection

26 Wit B ERP

4.5.2.12.1 Vout T ERIF

ZIC IR ER, XS @I EIEMNE ZCD 2| EA B ERSS A, %R B T i
48, HEESNFXEPN LS SBIHEN. UR5HH BERTEE Vooow (FRIFME Vouow) 154
BT S PR E] touowrns MG . —BRMBSEESME, Mas@IPE,

4.5.2.12.2 Vout X [ER$F

Ty H R EAEE N & zCD SR E#HITIRN. BihFe/a, = zZCD 5IMBNEREREEEE
Vzcowe (SIRZFEME Vourwve) BATES, f& Vout RIERIF. —BEREARIP, BHNERARIPE
AEREEN TIMRERRSHMEER, BFEMERE, £ 2CD 5IMNERNBEARIKRE, NBRIRMAR
HRERP, BWEXEQNSHER—ERE, ZEEE CFG E Xoutuvesmo

4.5.2.12.3  VoutiGE&fRiF

X Fia iR AERRIF, S5t 7 RMAERYG, —MUEBRERELAFERS, S— M EREL
FrEERS.

EREIEES, Vout R RIFEI SREIF KB HAECR LM, ERQVEIZNE LT, RSALIF
NHchclemaxﬂ\ﬁésziﬁ*ﬁa:F;é%/Hﬂo yﬂ%&ﬂi*ﬁfﬂ“§Uﬁ%§5"3'|%>ﬂ.—lzﬁﬁ NHchclemax/PEg\H, WUEEbBﬂE§1%1$¢,
FHNEERRIPER .

ERMENTIEIRT, S—TF Vout MHREIPN S T EERE, MNRZFREE V.ob ERERFY
{8 Vacome Z BV EEA T RIEPEE A Vacoson (ZFMEXIRITF B A Vouser) > MARA I HITR RN
HENRIPHET,

4.5.2.13 R ERIP

BN HS FFXBKAHRY, CS 51N ERVRERRATIBIRE, LURIFRABIEIERY Renund BTTHIN ATEFo
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4 Functional description

4.5.2.14 FBS| B B EhRIF

ERMFMHREME, RKITHLSIIFBRIEE. NV VimatZiBmE. BN, AAFRIFHHENSE
EVStartFBlowiE)ZE@*%Eto

4.5.2.15 EBERBXFFRF

FERIT IR BRI R A Sl M RERRIPR MG E (BRET 4.5.2.12.3). XS FB RIGREEEME,
ZItEE ZCD SIMNER R AT BE: NRSEFREE VoS ERERTIIE Vi Z BN EEBEXRT
ANER BB A Vicoop, ZHESAEE R BER XBIE A Vo, BAFIFFRIPHENEENRIFREI

4.5.2.16 SpER R R

SMERERRIF (ExtOTP) BT NE SR MFIO ZbRISMER NTC FABREERE, TLE 27—BE5MEREEFRMEERE
RurooreuigiA T 1EHIB R ENTRAFRIFE. EHISFBAZHBIER, BI¥FEE oTP FHM
Norrevmac X SAIRENBIFIRT EBEEBNIERT, RELINTEEEEIHE RwoorelY, &
EEEER.

VREF
o

:| RwmFiopu .

[ i Protection
mode

MFIO >

Release
Vmriooterel O——=

|
|
| VMeiooTPlrig O——+
|
|
|

NTC

Trigger

27 {855 MFI0 5| B _E B9 NTC FAE R FESE I ISR SR R

B]iEH, NSRBI IMERABREBREMNELTREE S (RTF Rurcoreue) > B E—XRMIEEBRMIZESR, M
MSEMINEITR, LUBRERETTER, —BBEFEETLEATR, NERELRZFEBILTE S Rurcorrre
—RMIBEB TR R TR R ImEBEE,

FR T fEFIYMEE NTC (OTP_NTC) SEMAYIT B RIPSN, MFIO SIRNERER T EM=FIh8E: ACT_EN (ICIER
A TERSS|HIZEBE) « OTP_NTC_Pder (JMERTBFRIF, —Bft&TR, IWEZMEME) F VoutTog
(MFIO §|H£D$E*E5ﬁﬂj%E7k$ (5 VoutMFIOgoL *u VoutMFIOgoH *Htt) tﬂ*ﬁ) o %%Ijjﬁgﬁy;;&a: MFlofunct E"JEE%O
BRETRE, IMNMERRE—1MEX.

4.5.2.17 RETBERE

NTRIENFTENE, FRFERESSAEHTFERE. —BRNZISHEREER, EHSMaEEH
HENEENFRIFRY (BEEREEBIE) -

4.5.3 MFI0 5|t _E B9 5 1= 1EEY
— B RP, HENAEIZAE (X2 315 Mo A%,
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5 Electrical characteristics

5 B
15 21917 T2 GND SR TNE. MESE ST EMIEE, NEEBTHEH,
28 B T A AKIE % D 0 BB FE R B SRS SATE X o

_+Ih., +IP|N |
e PIN
= [:| Ry Ve DUT
_L J_ GND
l
B 28 BEESHERIENX
5.1 %3t B K HE B

B LA FR P SIED A RE R XSRS AR A SR, KEJEIELN RATEEFRME T IIERIBERTMNT
SRR, RATEERENIEE;, BIHPER—MEERREXTEM BEIS A AIE BRI,

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

Voltage at pin HV Vi -03 |- 600 |V |V

Maximum current into pin HV Iy - - 10 mA |

Voltage at pin VCC Vvee -05 |- 26 v oY

Voltage at pin MFIO Vurio -05 |- 3.6 v oY

Voltage at pin PFCVS Vprcvs -05 |- 3.6 v oY

Voltage at pin FB Veg -05 |- 36 |v Y

Voltage at pin ZCD Vzep -05 |- 36 |v Y

Maximum negative transient voltage at | -Vzcpn 1R - - 1.5 v pulse <500 ns

pin ZCD

Maximum permanent negative -lzcpeLn e - - 25 mA |RMS

clamping current for pin ZCD

Maximum transient negative clamping | -lzcpein TR - - 10 mA | pulse <500 ns

current for pin ZCD

Voltage at pin CS Ves -05 |- 36 |v Y
(RBLT;......)

1 Permanently applied as DC value.
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R3 (%) SNBAITEE
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.

Maximum negative transient voltage at | -Vcsy TR - - 3 v pulse <500 ns

pin CS

Maximum permanent negative —lescin. pe - - 25 mA |RMS

clamping current for pin CS

Maximum transient negative clamping | -lcscin TR - - 10 mA | pulse <500 ns

current for pin CS

Maximum permanent positive clamping | lcscip pc - - 2.5 mA |RMS

current for pin CS

Maximum transient positive clamping | lcscip TR - - 10 mA | pulse <500 ns

current for pin CS

Voltage at pin PFCCS Vercs -05 |- 36 1)

Maximum negative transient voltage at | -Vprccsn TR - - 3 pulse <500 ns

pin PFCCS

Maximum permanent negative _IPFCCSCLN_DC - - 25 mA RMS

clamping current for pin

PFCCS

Maximum transient negative clamping | -lprccscin. TR - - 10 mA | pulse <500 ns

current for pin PFCCS

Maximum permanent positive clamping | lprccscLp e - - 2.5 mA |RMS

current for pin PFCCS

Maximum transient positive clamping | lcscip TR - - 10 mA | pulse <500 ns

current for pin PFCCS

Voltage at pin LSGD Visep -05 |- Vyeet |V Limited by internal
0.3 clamping

VOltage at pln PFCGD VpEced -0.5 - Weet |V
0.3

Voltage at pin HSVCC, HSGD and HSGND | Vs, -650 |- 650 v Isolation voltage,

referred to GND

Voltage at pin HSVCC Vhsvee -05 |- 24 referred to HSGND

Voltage at pin HSGD VHsep -05 |- Vhsvee |V referred to HSGND
+0.3

Slew-rate for floating high-side domain |dVys/dt -50 - 50 V/ns

Junction operation temperature T, -40 - 125 °C

Storage temperature Ts -55 - 150 °C

Maximum power dissipation Prot - - 063 |W |Ta=50°C,

T,=125°C

(REAKTR......)

1 Permanently applied as DC value.
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r3 (%) SENBAHTEE
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.

Soldering temperature Tsold - - 260 °C  |?Wave soldering

ESD HBM capability Vi - - 2000 |V |¥Human body
model

ESD CDM capability Veom - - 500 |V |“¥Charged device
model

Latch-up capability Iy - - 150 mA |% Pin voltages acc.
to abs. max. rating

5.2 ERECT S

R4 ESEST S

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

Thermal resistance from junction to Rinia - - 119 K/W |JEDEC 1s0p

ambient

Thermal characterization parameter Wit - - 2 K/W | PG-DSO-14, JEDEC

from junction to top 1s0p

Creepage distance between HV and Derp 2.1 - - mm

HSxxx to GND-related pins

5.3 TEFMY

TRERTIEEE, HPT—EMRNESEEEN.

R5 B®IEEE

Parameter Symbol Values Unit | Note or condition

Min. | Typ. | Max.

Junction operation temperature T, -25 - 125 °C

Voltage at pin HV Vhy -03 |- 600

External voltage at pin VCC Wvee 11 - 24 v Max. value needs to
consider internal
power losses

Voltage at pin MFIO Vwrio -03 |- 33 %

(RBETR......)

2 1R#E JESD22-A111

3 1R 3E ANSI/ESDA/JEDEC JS-001

4 1R#E JESD22-C101

5

1R3E JESDT78,85°C (Class II) SR E
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£ 3] (&) I{EeEE
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.
Voltage at pin FB Ve -03 |- 33
Voltage at pin ZCD Vzep -03 |- 33
Voltage at pin CS Ves -03 |- 33
Total maximum current out of pins FB | -lgg-lurio - - 0.63 | mA |Duringsleep phase
and MFIO in burst mode
Voltage at pin LSGD Visep -03 |- Vyec+ |V Internally clamped
0.3 at VLsGDhigh
Maximum low state output reverse ~l sGDLREV - - 100 mA | % Applies if
current at pin LSGD Visep<0Vand
driver at low state
Voltage at pin HSGD Vhsep -03 |- Vhsvee |V |Internally clamped
+0.3 at VHsGDhigh
Maximum low state output reverse ~luseDLREY - - 100 mA | Applies if Vusep
current at pin HSGD <0Vand
driver at low state
Voltage at pin HSVCC Vhsvee 10 - 24 Y Referred to HSGND
Voltage at pin HSGND Vhsenp -03 |- 600
UART Baudrate at pin MFIO tep 10k - 115k | Bd
Voltage at pin PFCVS Vercvs -03 |- 33
Voltage at pin PFCCS Vprccs -03 |- 33
Voltage at pin PFCGD VpEceD -03 |- Vyee* |V Internally clamped
0.3 at VPFCGDhigh

5.4 S

AT RIS E BIRBEMSE RSEERNSA HHRETE, BBEERKRETT.=25°C WHE, FAIEEE
1928% GND, HLEMIKA, NRIZEIREENVCC=14.0V,

6 BIHRIE,
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5.4.1 B=mEBE (HvsHD

re6 SR

Parameter Symbol Values Unit | Note or condition

Min. | Typ. | Max.

HV VCC charge current capability IHvchargevee 2.4 5.0 7.5 mA | VWycc=1V, Vhy=
30V; Peak current
limited in
application by
external resistors

Maximum leakage current at HV pin lhvik - - 10 UA |Vw=600V,

HV start-up
cell disabled

Brown-in time-out thvbito - 20 - ms | luvei>0 MA

Brown-in time-out thvbito - 2 - ms | lavbi= 0 MA

5.4.2 B3R (VvCCS|R)

e ERRVEB SRS (VeCSIRD)

Parameter Symbol Values Unit | Note or condition

Min. | Typ. | Max.

Turn-on threshold Vyccon 19.0 |- 22.0 Rising slope

Turn-off threshold Vvccoff 798 |- 8.82 Falling slope, IC
not in auto-restart
or latch mode

Turn-off threshold Vvccoff 290 |- 570 |V Falling slope, ICin
auto-restart or
latch mode

Threshold to activate HV cell for VCC- | VyccsipHvon 9.97 |105 11.03 |V Falling slope

supply during burst mode

UVOFF current lvecuvore - 20 40 MA [ Vvee < Vvecoff(min) =
0.3V

Supply current lvccopnm - 11 145 |mA |Without gate driver
gate charge losses
and during brown-
in phase

Quiescent current during burst lvccBMpsmo - 0.7 3.4 mA | Burst mode

mode power-saving phase entered; pin MFIO
and FB open

(REAKTR......)

T MNARNERXRKEEFTEERRIERE HY 5|RIB9SMNBEEAIRE,
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R (%) =BIRNBESEE (vecs|B)
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.
Quiescent current during bang-bang | lycces - 0.32 0.58 |mA |Protection mode
mode entered; pin MFIO
and FB open
Overvoltage protection threshold Vyccovp 220 |23.0 240 |V
Overvoltage protection blanking time | tyccovp - 1.0 - ms
5.4.3 ZEhHS 1 (HSGND. Hsvcc #l HSGD 5| )
=8 HSHE 5| Bl BB 41
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.
HSVCC turn-on threshold Vhsvccon 8.7 9.2 9.7 % Rising slope
HSVCC turn-off threshold Vhsvecoff 6.2 6.7 7.2 v Falling slope
HSVCC idle current lnsvccidle - 0.3 0.8 mA | Without gate driver
gate charge losses,
VHSVCC =14V
HSGD enabling delay time after HSVCC | tysgpendel - 2.3 4.1 us | Vusvcc=11V
voltage is exceeding turn-on threshold
HSGD voltage at high state VHsGbhigh 10 11 12 v lusep=-20 MA
HSGD voltage at active shutdown VHsGDasD - 25 200 mV | luseo=20 MA, VHsvce
=5V
HSGD peak source current —lHsGDpksrc 130 - - mA
HSGD peak sink current IHsGDpksnk 450 - - mA
HSGD driver output low impedance RuscbLs - - 5 Q  |lusep=100 mA
5.4.4 BEBEERTN (PFCvs3| k)
&9 PFCVSS| BBy BB SRHIE
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.
Leakage current IpFcvsik -02 |- 0.2 MA |0V <Vpreys<2.9V
Dynamic voltage range Vprcvs 0.13 |- 2.75
Second level overvoltage protection VpEcvsovp2 2.7 2.8 29
(OVP2) threshold
PFC softstart time-out tstartprc - 500 - ms
Datasheet 43 Rev. 1.0
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5.4.5 PFC BB UAE S (PFccs 51k)
& 10 PFCCS SRRV B S
Parameter Symbol Values Unit | Note or condition

Min. | Typ. | Max.

Overcurrent protection (OCP) threshold | Vprccsocp 605 638 671 mV
Overcurrent protection (OCP) blanking | tprccsocp 375 |474 58.1 |ns
time

ZCD comparator logic "0" threshold VpFccszed 0.42 |0.54 0.66

ZCD comparator logic "1" threshold VPrccszedreset 141 ]1.53 165 |V

5.4.6 BERBNIEEN (zcp 5|H)
11 ZCD5 | MBS
Parameter Symbol Values Unit | Note or condition

Min. | Typ. | Max.

Leakage current Izcpik -10 - 10 MA  |[Vzp=0V/3.0V
Maximum pin voltage threshold for Vout | Vzcpovpmax - 2.75 - Y

overvoltage protection

Zero-crossing detection threshold VzcpTHR 15 40 70 mV |Falling slope
Input voltage negative clamping -Vzepeln 140 180 220 mV

5.4.7 ZIheEmANmEE (MFIOS|HE])

x12 MFI0 5| BB B 41
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.

Pull-up resistor RumFIopu 8.8 11 132 |kQ |¥MFIOfunct=
ExtOTP

Open circuit output voltage VMFI0oc - VRer - v 8 MFIOfynct =
ExtOTP

Input high current with active weak -IMFiohpd 20 - 300 |pA |Measured at min.

pull-down VMFIOIH

Leakage current IMFIOK -5 - 1 MA  |Vuro=0V/3.0V

Input capacitance CwmFio - - 10 pF

Input threshold for logic “0” VmFioiL - - 1 v |9

Input threshold for logic “1” VMFioH 2 - - v |9

Output voltage for logic “0” VmFiooL - - 0.8 V| ¥lvrooL=2mA

(RBETR......)
8 During active phase
Datasheet 44 Rev. 1.0
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12 (42) MFIO SIBIRYEBSHFE

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

Output voltage for logic “1” VMFiooH 2.2 - - V| ¥luroon=-2 mA

Maximum output sink current ImFiooL - - 2 mA |9

Maximum output source current ~ImFiooH - - 2 mA |9

Outputrise time (0> 1) tMFIOrise - - 25 ns |20 pF load

Output fall time (1> 0) tvFiofall - - 25 ns |20 pF load

5.4.8 BERBABRBMN (s 5H)

+13 Cs SIBIRY B S
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.
Leakage current Iesik -10 - 10 MA |0V<VCS<28V
Maximum operating current range VesTHRmax 394 426 458 mV
CSTHR propagation delay tesTHRpd 121 213 305 ns |inputsignalslope,
dvCS/dt =150 mV/
us
CSPROT threshold VesproT 550  |600 650 |mV
5.4.9 BAERBEHRBR (FB5IH)
=14 FB 3| BIRY BB SAFE
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.
Open circuit output voltage VEFBoc 3.04 |32 336 |V
Threshold maximum usable range VEBOPmax - - 2428 |V
Burst mode wake-up threshold VegBMctrl 510 580 610 mV | During sleep phase
in burst mode

8 During active phase
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5.4.10 (MR IE=H28 (LsGD3|RA)
&R15 LSGD 5|RIBY B4
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.
Voltage at active shutdown VsGDasD - - 1.6 v lissp=5mMA,
Vycce=5V
Peak sink current lLsGDpksnk 500 |- - mA  |Visep=4.0V
Peak source current -lisGDpksrc - 120 - mA
Driver output low impedance RisepLs - - 7.0 Q  |lisep=100 mA
5.4.11 PFC itk X =028 (PFCGD 5|H)
& 16 PFCGD 5| BIRYEBSF1E
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.
Nominal output high voltage VpFcaDhigh 9.9 10.5 111 |V lprcep=-20 MA
Voltage at active shutdown VpEcGDasD - - 1.6 lprcep=5 MA,
chc =5V
Peak S|nk current IPFCGDpksnk 800 - - mA VPFCGD =40V
Peak source current -lpFcaDpksre - 360 - mA
Driver output low impedance RprcabLs - - 44 Q  |lprcep=100 mA
£
5.4.12 rh Rz HIThEE
=17 hREHITHRER B S
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.
VDDP power supply Vyppp 3.04 |32 336 |V
VREF reference voltage Vvrer 2.391 (2428 |2.465 |V
Main clock oscillation period time base |tmcik 15 15.8 166 |ns
Stand-by clock oscillation period time | tstgcik 9 10 112 |ps
base
Slow task period time base tsLwTtask 111 120 129 us
Very slow task period time base tysLwTask 468 |5 532 |ms
Sampling time period tsample - tsiwrask| - HS
(RBLTH......)
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;17 () PRIFFHEEN BSIFMG
Parameter Symbol Values Unit | Note or condition
Min. | Typ. | Max.

Restart step time base for auto-restart | tagubase 270 300 336 ms | Base for

mode configurable auto-
restart time
tarw When auto-
restart mode
entered

Limited maximum change in on-time | A tysonmaxcru 75 80 85 ns | CRM operation,

control for HS switch during CRM tuson NOt limited by

operation Vesser, only applies
for small Vs

Blanking time for brown-out protection |ty - 70 - ms

Datasheet 47 Rev. 1.0
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