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Symbol Pin Type Function

LSGD 1 0 Low-side gate driver
Low-side gate driver of half-bridge driver stage

N.A. 2 — Not available
This pinisinternally connected but not used, and should be connected to
GND

vce 3 I Positive voltage supply
IC power supply

GND 4 0 Ground
Combined power and signal ground

ZCD 5 [ Zero-crossing detection
ZCD pin provides zero-crossing detection after the 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
the low-side gate driver turn-on phase

A 6 [ Voltage sensing
Low leakage input voltage sensing pin for controlling the negative
magnetization and protections. VS pin is connected to a resistor divider
for measuring the bulk voltage

HV 7 [ High-voltage input
HV pin is connected to the AC line via external resistors and 2 diodes. An
internally connected 600 V HV start-up cell is used for the initial VCC charge

MFIO 8 10 Multi-functional input-output
UART communication for parameter configuration and failure mode
reporting is provided by this pin. In addition, a connected NTC can
be measured

FB 9 [ Feedback
Input pin receiving the feedback control signal from the optocoupler

CS 10 [ Current sensing

BT 6 R1.2
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Symbol Pin Type Function
Input pin for current sensing during the high-side gate driver turn-on phase
N.A. 11 — Not available
This pinis internally connected but not used, and should be connected to
GND
HSGND 12 0 High-side ground
Ground reference node for floating driver domain
HSvCC 13 I High-side power supply
Power supply input for floating driver domain
HSGD 14 o High-side gate driver
Floating high-side gate driver of half-bridge driver stage
HEFM 7 R1.2
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:;.Ea & ISETstmax%13) BE%IJO

EBED K AVicosine B EFHEIE] tyarmame™ RIE -

13 AJECE, &1
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IheEi e

_ VZCDnom X {SLWTASK
AVZCDstinc - Istartramp
5138

WX, 1IC A MNEFIR A U m i  BEZ A RIEEE. H ZCD 5| LR BEEE FE
Vcorvsacr B, PWM TERRETCIG U9 CRM &,

VZCDtargetA
Vzconom{————-—-——-—-—————— |r _ —: ____________________________________ |
| | -~ I
CRM | I t I
| ;r‘ SLWTASK — — i
& — |
V2CDRVS2CRMA = — — = = ——————— — o I -
ZV-RVS AVzcpstine | :
17777 — ——— - -
 ——— a—
= tstartramp t
33 VZCDtarget)-l_;ll Ej_]mgﬁ E’\J}?Eﬂiu

—B FB 5|l LM RIREIRRIEE I EERITH, BIMERENIESER, L Ve FER ¢S 5IHI_EAVIEERR
BEEMTH Vo EFAEFIRENRERRISEERN, MaXEXME R, BEIMERNRIKEE R ER 28
PRE, —B8E tiw, MESHEoHEEY (STTOP, BN F3.4.55)
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ThREBLEA

infineon

Start-up request

Y

Vvee > Vivecon

Brown-in
Wvs > Vvsarp

Regulation
VFe > VFBaMar

Start-up Check
tstant < tsupcheck

Auto-restart

yes

oTP
Note > Notrevmax

Rsnurt short
tHson > tHsonmax

CRM Regulation
Isers(VFe) <
IsETsmaxs,

Start-up timeout
taan > teang

Auto-restart

CRM start-up

Vzco > Vzeozvssup

ZV-RVS start-up

b _ IMAGm.-g * L
A

Vzcp > Vzcorvszcri

Regulation
Isers (Vre) <
IsETstmanss,

Start-up timeout

tatan > bstang

‘ CRM tracking ‘

‘ ZV-RVS fracking

E| 34 =feullilE2

BIEF

40
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3.3.4 RAEENITH

ZICABETREABNEHIER, JEREZGTHENRRELFEER, Bid5INEKWIEFXMEE (teT
ICEHNREBRIER) , IERLZEXSTHERETIFXBENRERFE. ZIC ZTHSRMPREIHRE
RBH AR, UEENFEERREMA/XIEHITRE 4N RIS EREHN, LIRRBERTHEEY
B. B35BT TREBREHNEENEE, RATIRNIFEENT:

v RERHEN (BHF3.3.4.15)

v REBATE (BRF3.3.4.25)

v REBRBENZE (BIF3.3.435)

v REBRBHIZS (BRF3.3.44 5)

Slow burst mode exit

Y

Isgr > IsprBMex

I
I
I
| Fast burst mode exit
I
I
I

VDDP »| Burst mode exit
| feedback offset
Vraswiee O—|= o control
Rrspu
Burst mode operation
—— B ! Power Current control PWM
I | > Management law control
VesBmctri Oo—= »
N
b ANy
! Burst mode entry »
| Vessen O—1+ »| Mode Control
= >

Burst mode bootstrap
precharge

\

tp Mslp > tBMstthpp

35 REERITHIER

3.3.4.1 RERIVHEN

HANREERNEETIE FB 51 ERVBESFE Vissven HITELIRe — B VisPEE Vesouen LATBY, EIEERT
— NFXRBKA, FhmidE NEERET (LB ERAUEFERE R hecopsm) KBAREIEN Vissven 5 EIMIZE 2
Isetemenss MK, Z{EHMEBMRITHIEEN (B F3.3.1.38) ,

VesMen = (IseTBMen% X IsETnom% X VFBOPmax) + VFBOPmn

739

—B#EANREEN, BREHIEFIEASIM cs AN/ DB IBERMIEE, %5 IHNEREET
Imacposrvs(+) T Iacneg (BRE30) ,

HANREENE, SEBMRETRHER—R A VCCFTE, MIEEEMER, VCCHBRERSREE (BREF
3.24H) ,

14 AIRCE, Bi&F10
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3.3.4.2 REEIEE

SARABEN TR TRAMBOAR/ XS, BE@BIR Fe 5| ERNBES RIFRRAEIZHISNE
Vessuert BEFTELER RS, ZBMERTE T IC EEBAER~EED—NFFXRBORG, FIRHENERE (TR
B) o TERERRFNER, ZILRBERATEIALREFABMIEI toon SRREESRM (EFB) (LA 36) -
TEBERRFNER, Vessuon PYRERBIR BB ERAYE, EWBERT, RAMBATHMREETITRTEH Vs
=,

Vout

VeB

VeBBMotrl

VHBGD
T_IIII|||||||||!

‘ / tBMpenod
<

>
tBmfon

36 REEN TIERAE BB AR
TER R MISBEY 8] touron HAIE], FRINBEEET zV-RVS IR NIRERR (B £F3.3.1.3.25) , CS5IMLEHN
BRI ENBURT Vout, HUE—MBEENMRA ZvS BohBIE I,

E?&ﬁ*ﬁﬁ?’ m%{E EEoi)tIEiQE IMAGpos EE% IMAGposRVS(+) + IMAGneg (%m§30) o E%ﬁ&?&ﬁ%ﬁmﬁﬁﬁﬁﬁﬂgiﬁ
II:EI EE%?L IoutBM pRz:KtIJ BE%IJ .

[HBperiod

1
fHBperiodex Xz X N'X (IMAGPOSRVS( +) T I MAGneg)

Ioutem =

52 a0
LA, FYRHERIRTRASEM LTI (BILE37) .

A !BMon
out fBMperiod outBM

FiEa
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IhaeiEA
VHBGD I tewperos | |
DR
t
VHBGD“
< | ! ,!
[l i ol
I ~ tHBperiod ‘! :
=T =
LS HS LS LS HS LS LS HS
B [tHSOi L ~ tLson 1 ftwailgap‘ R
h il i il »
tLson = tzvs t
& 37 AFiHETIBRIEERNREIEXNF

3.3.4.3 REBENBEMFTR

ERBEHE T UREBERSITSHIC HENKETEREERMEL, RRRIEHXER. 1ELLEERREYE] tous, P
(B0A36) , HSVCC BBIERFEZE KUTEIE Visveor AT, MMEEZE T HS MR IRTNES LR (HSUVOFF,
BN FE3.4385) , BHSVCCBIFBHE Vusvceon BT, HS MIRIREHBAFSTELEIR tuscodelen Z GBS E
hEFX (BREF3.3.6 8) . ATHRIRIEKEEN ICERMEERG, HSVCC BIRREBIEE A HS FF%
N SBIRME R, EHITZV-RVS B ZET, RESIN—IFFERY (BIA38) . Fizt BRI
HSVCC FEBEBT VisvecoBI7KTF, LUEE HS MR IR RNERIZ AR, HRE TN 78 BB RKOFAYBT K tomprepuise™BY 5
HFEEE HSVCC BEEE Visveeon BIESS, 5 HS MtRIKENES S AT R RYAER BY 8] tuscoendeto TELLIEIRETE]
W, ERRZE—THERZEARIN—NSBEEFX (2vS) BOTER, FiztBikRHXERALIER SIEMA
FRHIABYSIN, HFEIRA AR EBRBY 8 E HB 2 F B tevapnp™, LAERBE#1T ZV-RVS FFX B HA,

Visep, Precharge pulse \ ZVS pulse\
+ I |
| | | »
T T >
Vhsep t __::7_'| | | | [ | t
T BMprepulse | e : /‘T tHSGDendel ! . : :
|| | | | | | -
T T | [ | T >
VHsvee Il I | [ | (I | t
Il I I [ I 1o I
Il | L i
Il ] I [ I =T
VHsveeon |— — — — — H-——1—-—-——-———-—- m————— = ———————— fT-pm————————— ————————
VHsvecoff |- ————— e == I At At B i et |———— === -
! T T | T T T »
1l 1 | I N | | t
v . 0 \ :
I [ I I
i N |/\| | | 1] |/\
Il I I [ I 1f I
I I I [ I 1y I
I I I [ I 1\ I
i | I ! | ! I\ ! >
t0 t1 t2 t
& 38 T 75 EB Bk IR A2
15 AIECE, Bl&F10
BT 3 R1.2

2021-06-10



infir
XDP SEA TR B HI5E XDPS2201 Intineon

TheebieR

3.3.4.4 RAEER T

REBRRBHIZF A ER A HRE R A HEE LFABERAERIBE ERIETE 2 BEMEH R LR,
MR R IRITHSE I T B IR, ZIBEIFMMR A BB HERR, BIZINAHRTEERREHERE
B (BNF3.3.4.4.2 2) HuNRHELIE; My FRAEMMGE, WEEYRIRBESH#HITES
P (BN E3.3.4.4.158) , LUERHRFEENIRS. SRR ERERLZBEANB/NAHERET, BERS
S HimHIR .

FIRBRHEBERITHE (BN F3.3.1.3 5) BERXAIBERIZES e B, BETMNEENRIREE
Vis SINTRIEE AVissvoceonss BNALHEXRIMER, —BHFHNBEEER (CRM ZHESE 2V-RVS IRIETT)
AVigsuoceois SEEF NN XERMEITMEMER/ )N (BA39) .

—— e o —_ —— e e —

I . .
Continuous mode operation Burst mode operation

BM entry

IseT%(VeB)<

yes

Sleep phase

Y

A A

IseTBMen%

no

Wake-up
VFB > VrBBMtrl

AVFBBM<x>exoffs

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| Decreasing offset
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

ZV-RVS pulse -t
Y
_ Switch-over Fast BM exit
Tracking Mode | control law | VB > VVFBBMiastex
I |
I |
|
|
I |
e e ] |
Add offset . | Slow BMexi
Switch-over
AVrss -t e | IseT%(VrB)>
to sensed VFB | ISETBMex%
|
|
|
|
: Sleep phase
I VFe < VFBMmerr
|
|
|
|
L I
T > N =Ny
& 39 REGENBHRIZE

FRE AT, RIBESIRREA B 3IH BT NELUR— PR IR fer B (B0
& 40)

o Vepamen B FIEHIZR % WA BE AR B EX

' Vessurastex T 3L BNIR Hj ?&k*ﬁfﬁ

v serevenei T I EBIGITE, BTFRIERERLER

HRERARIVREFME, MEEREHRERSLETR, IHNRIGEEKFANMBNERIZERSTE
SELIBITIHARE,

BT “ R1.2
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a0, MREERIEHIRKRIVEE, B lsero(Ves) > Iseromecs; WRITERELIN Vessuen, HEBTEOEEE B
IRTE R Isetnomoo 18 &8 P BY Iseremenss ABK Vigonex KFEREZ, XAESSBWMHBESF, BEEEBUR
FIMERIEHIIFERNE Vo I EFR R BRIRKTHNRE, SHUEFNY Vie RRINAYRTE 2 0] L ANHR CS 51 IR IE
EERAERIFMFNERNTERRER. BfE, BIEsMFEMAXBBRPAIER I ZREE, IER
EEFRMBEEBMRIER, ZRSEFEEXNMBERTERLE AL, RIEANEIERHEN
BirkiGmeEd 7£13 118

VepBMex = (IseTBMex % X ISETnom % X VFBOPmax) + VEBOPMin

Hig 42
Fitb, REBEREISEHEHNHINREERN:

AVEgBMsiwexoffs = VFBBMex — VFBBMctrl

FiEa3
IseT% A
|
IsETBMex%{———————————"—"—"—"—"—"——"—\—\—~——~——— — — T 4—————————————————————— =
: :
1
BM ' ]
1 |
1 |
1
|
- |
1 ] =
VeeBMctrl  V/FBBMfastex Vrs
Feedback control law
switch-over @ BM exit
IseT% A
ISETOCP1max% |
|SETBMfastex%
IseTBMCtri% "
IsETBMex%
IsETBMen% .
V/rBOPmin VFBBMen (VrBBMex) \'/ 1 VrBBMfast VFBOCP‘In:x Ve
=] 40 FHREMRAENREFESZENIET

3.3.4.4.1 RAEBENEISEL

REBRAEIERHBEFERKRIISITHIEHHEIRI &M & == L R B R B (7"*)-4757"41) o HfhE
EE/}ILEQEE/)IL'LXA-E/#\ /SETBMex% 16) E}%é E_“E—I.Iﬁgu NBMexreqthr 16) /|\7‘QE|1]DL-IJ—JH\HE-JJ )I_J'j: %J@t]]$§:t E'fT*E
:_Et: 5%&\;3{’%*%% AVFBBMslwexoffs: #l&)\ng ZV-RVS *ﬁ_tE,JEEE/T\*E_tO

16 AIARCE, &i&F10
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3.3.4.4.2 %ﬁﬁﬁﬂﬁﬁ&

— BAHNTENERRSENEASENECERERRE, RIEEESH—SHE, BR0E, Wik
RENETIR Y FIE Veoovrasted” HIE, MIFEBEREZEREME, HE, HHEEEDR, MR Vo STH
{8 Vacomsacnn, W 1C TERTTLANARTF S EHAPUISHN CRM THRAER. XA ENovtosiercr VI B,

3.3.5 SEEIED

FIETHEERTECRM TRV AL Lboh, ZINEEEEURT vS SIMRVEE. = vs5IM ERBEBEEHE
VVSJitterenlg) ETJ: ?ﬂ'EjJIjJAbEl]*&FmO &Jﬁ%*#ﬁbﬂgiﬁiﬁ_t%ﬁﬁﬁ%u IMAGpos *[I IMAGneg %Eﬂm%iﬁ’ ﬁﬁ%ﬂg*ﬂ
Iwnotot RIFIERE LERY, low MRRFFIEE, ARAXAMBAFINRE (BRLES) -

Ivactot = I MAGpos T I MAGneg

Higaa

U IEE AL BB T Iwncop BT IRHI R BT HIZIRZE CS 51 M) L BYIE(E BB ERSSELIE MIBE L BB lwacpos>, FHEIT
XTJ'I_E__“E—IJ tison |E—|.H§1J_.I ﬁﬁ%'f*‘ﬁ%‘;ﬁ /MAGneg (’3)‘]%3-1-1 ﬁ) o

I MAGpp = I MAGpos — I MAGneg

g as

—B BB RAELN, AFERRGEMSBNIEZE oo FIRFXIAELILE AFuss, B BATEIEIYT
Efg dJitterspread% 19) yifﬁﬁ"] ) ﬁ&lR;E ’ 1215%3:%*4Ebﬁ*$m$mﬁﬁtto

AFypsw = Fupsw X dJitterspread%

512 46

1

Atypsw = AFHBsw

HiEar

B EARIRE RS ED KA— N ENHEM tucwo ZIFAREFEERIE] thivesps ™ ZEHIT, UERE
BB TR B BBRIBTIE], EEIBETE lwnone FIEEE Lo FIEHINBEE BTN luncnes, BLEIFEXYNRAHA
Ei\—l— E *ﬂ_‘%j(j:sl'ﬁbtﬂ*ﬁ% /H\E tJitterpermaxo

tJltterpermax tHBper + A’:HBsw

248

vARRE, Bil&F10
18AERE, B &F10
wAELE, B&20
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IKEE: IMAGnegE;:Fyé}EI/H\H tHBperWiZﬁﬁ%é@?ﬂyéﬂ(:F (%Jﬂbg41)

;::LL--' fgjﬂﬁjﬁ%gﬁ /MAGneg fﬁfﬂ%ﬂ]ﬂﬁ%ﬂ?@ﬁffgﬁwzﬂtdeasto Eﬂ{b; F%ﬁ‘gﬁfg dJitterspread% 59
BEEES U TRZRE: LS FFXE) TS REEE E 2 (BT E[ZEE tisserzconino

t

Imac HBper ttrans + tmoLk /tJmerpermax
A HM | AlMAGpos :4 !

|
|
OA____!___V___ ——\ +
N

& 41 Iuae VA B F IR 5N
3.3.6 F R X Eha%

iR IR 28 AR ER D AR . RMIMARIREHES, H vee M GhD SIRMERR, RFIREN LS FFX; FitaMl
WRIREN2S, ER HSVCC F1 HSGND 188, FIFIRTH HS HK. ZFM HS I KRABREIRIT, H@dTH o
PR RS TIE R, LS FN HS MR IRENEZAYE /22 FAE TR AR EBIE FE (Vecon , Viceorr ) F (Visvecon ,
Visveeort) (BILE3.4.2 EM E3.4.3 ) , NI ERRMRIEENES YRR A6 H BB EFHUITE Visconien 5
Viseonigno SHSRZEFR, MRARIRTHES AYH IS E SHRIFTE RIS = HSVCC BT B Visvecon BY, ST
IR IXEH BRI TE BT (81 [BIFR thscoendel R TERES
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afineon

HSUVOFF
VHsvccon

VHsvccof

Floating HS Domain

HSGD | L - HS
Isolated EN - | K_)
| Level-shifter HSGD — —e
| I Vhs
| Lr
: HSGND
_____________________________ |
|
| vee
UVOFF
Vccon LSGD I d': LS m
EN
:I: LSGD —1 Lm :
Wecoft o |
|
' | .
Rshun |
| Shunt |
PWM | :
Control | — T K :
== Laux |
1 q |
GND q
I
& 42 F Btk IX zh 2%
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3.4 RIFINEE

FZ45IHT RIFTHRE R EMRN RN, KM T R FRIFER (BohERRAMBEFE) LUKk UVOFF

EHEM (HVCCREBMESEHNICER) -

P B UVOFF FIHSUVOFF Z SMII Bl B IR IIEE IR TELE S a1 THGIE] £ 3K, TFEEARIER (X FRELIEDC
ECIRIPIETCRT) , B SIIRPIIEEEI L FIEZ i 2

R4 RIFThEE
Feature Symbol Default reaction Description
VCC undervoltage lockout UVOFF HW reset and restart | Chapter 3.4.2
HSVCC undervoltage lockout HSUVOFF Disable HS gate driver | Chapter 3.4.3
Brown-in protection BIP Bang-bang mode Chapter 3.4.4.1

without start-up

request
Slow brown-out protection SBOP Stop operation Chapter 3.4.4.3

and enter bang-

bang mode for

brown-in phase
Fast brown-out protection FBOP Stop operation Chapter 3.4.4.2

and enter bang-

bang mode for

brown-in phase
Vin overvoltage protection VinOVP Auto-restart mode Chapter 3.4.4.4
Start-up timeout protection STTOP Auto-restart mode Chapter 3.4.5
CS pin short circuit protection CSSCP Auto-restart mode Chapter 3.4.6
Output overcurrent protection OCP1 level 1 OCPllevl Auto-restart mode Chapter 3.4.7.1
Output overcurrent protection OCP1 level 2 OCP1lev2 Auto-restart mode Chapter 3.4.7.2
Output maximum current protection OCP1max Auto-restart mode Chapter 3.4.7.3
Peak overcurrent protection OCP2 0CP2 Latch modezo) Chapter 3.4.7.4
Vout overvoltage protection VoutOVP Latch modezz) Chapter 3.4.8.2
Vout undervoltage protection VoutUVP Auto-restart mode Chapter 3.4.8.1
Vout short circuit protection VoutSCP Auto-restart mode22) | Chapter 3.4.8.3
External overtemperature protection extOTP Auto-restart mode Chapter 3.4.9

& Latch mode
Watchdog timer WDOG Auto-restart Chapter 3.4.10
20 AT EVesocr, BRE, B 16
a1 AEE EVocoowe BLE, B 15
2 NEBIMEBEX

49 R1.2
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3.4.1 FRIFER

—BE#ENFRIPET, ICRK{FLE LSGD # HSGD 5IR_ERIMRIREhEEFF K IRIE, HHEANGHURI. ERIIE
T, BEBET bang-bang’ iR (BN F3.2.3 F) 51T, M vCC BELRTEREKTE, HR

fEERX (Lm)

EHEFETERT, RAEEELTEHIRES, FaBXER, RFEY vcC BIEREZE UVOFF B S

18 Veeot A TBS, A BEEMIBIFZITIER

JE: T RETOH B (T ETT BTFFAC IR SLTH, B T2 A Bl I 1 — IR 55 [F o 5 88T
N, EWHTEZEERBVCC 5/M B EBEERE,

BEZ)ERIRI (ARM)

EBEMERRIUREDR, IC TR BEIEREIRIYIE) twva,” GRR BB, £ VCCBARBTBITRER VCC,
BEXEESBEEHE Viceo /7, 16 ICKEBIRBIIME TIFo tarusp RE T IR EBIBERREEREL Narvisteps 1%
Eﬁﬂ%ﬂ(ngﬁqla |‘E—|.| F% tARMbase (%%%3-2-3 ﬁ) o

tARMslp = NaARrMstep X EARMbase

HiE 49

3.4.2 VCC RERME (UVOFF)

BESEMAY veC RIEBIE (UVOFF) IHEERIARHE VCC SIRIMAYEEEE, iR IC B AMERRNEH T,
UVOFF & —1MBE LBEFE V. BEERYE, BTBEIC, TEEI{ERRE, % VCCBEKFERE
TERFE Viceort LATFEY, ICKEEMNHER, FEMREST, SESMHETHECE, MMIBHITF—1VCC T
%E/H\HJ E§ VCC %Eﬁﬁ VVCCon (%J‘]%&Zl ﬁ) o

3.4.3 HsvcC RIEBIE (HSUVOFF)

BRI HSVCC RIEBIE (UVOFF) ThEEr RN EMIRcI2B B BNERFEME. HSUVOFFEE
—MNEB EBEHE Visceon BYEERE, BT EESMMIRIEEIES. 2 HSVCC BBEKFEZE T EME Visvecor
LUFBY, SMIRmas BRI TR, SMEREh2REYEBMEFERFEE lsvccworro

3.4.4 M\ HB[E vin fRIF

ZICTE VS BB _EISE 4 MENFE, BFEWARE Vin BEP, URREIENEANEEECERNTSTIE
(BILAE43) o TMET LT Vin RIPIHEE:

v Vin BhEBERIF (BIP, BN F3.4.4.1 &)

v VinIERBEBEFR (SBOP, BI1F3.4.4.3 &)

v Vin URBEREFR (FBOP, B0 F3.4.4.2 B)

o VinIIERF (Vinove, B £3.4.4.4 B)

23 OidE, &1

BT >0 R1.2
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Vin O * ———— Vin Overvoltage
(VinOVP) Protection Auto-restart

I +
- Mode
Vvsove =

c Vin Brown-in
Bk (BIP) Protection
I VS s

-
Vvssip -

Vin Slow Brown-out
(SBOP) Protection Bang-bang

t Mode
VSSBODbI >

Vvsssop +

Vin Fast Brown-out
VvsFeop o—‘ 3 (FBOP) Protection

& 43 W\ E[E vin RiP

3.4.4.1 BrIBERF (BIP)

FERLEEBHERN, YIHE VS SIHNEMREESRMG, FaBsiAXBIER. 3 Vs 5IHNEE
TEREHERIEIRIBHK taupcnee RIS EIME Viser®” BY, BIRERBHREERMG (BN F3.3.38) . NRICERE
BRAE vin BEBEFRH, W ICK#HN bang-bang” &, LUREF ICRFERE, HBER—BELNE
Vin BEIRREFRME, vCC BFATFERFPREURILAER (BREF3.228) .

3.4.4.2 TRIE BB [E 2 & R (FBOP)

FBOP 3344 V'S 3 BRI SHIE Visroor™ LLEESTIN, HEIR EAEIBE B E BB RIS Vissaor (B0
#3443 8 UT. RESEHERPEEREBMIE, FHIUTEER tanp TR,

3.4.4.3 183E B EEZ RIF (SBOP)
SBOP &I ¥ VS I BB E S 1A Visseor? B 1TELER, FHI& BT HF2TIE] tusssorn . —B ik, Bl
NVin BEIEERTIE “bang-bang” i85 (B £3.2.2 8) ,

3.4.4.4 VindERIF (VinOvP)

VinOVP @345 vs 5 LB ES EME Visow® ELERTE M. £5R LABY (B EHA tamp Bt 1 THAF, —Bfil& VinOvP,
EENBERERER (BRF3.4.15) . 1% Vout BEHEY, EREIEHEE vinove MBEIEERF (BIP)

(B F3.3.38) , HEBIBIE)EIFE tswpche B Vin BEKFEMREERCEARN, EHFENSEHEBEEM RS
“bang-bang”iE, (B F3.3.35) ,

u  AIfgE, MF11
25 ofidE, W&X13
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te5h, ERAENETHENREIER, JEEMREERRICNE] Vinove B, F=BiHRAF@N,

3.4.5 BohiBi{R{F (STTOP)

INRIEBT PR ETE, BHBE vout JAET XA TS EATHREE B4R Voutnom, MNTISHRAT A
HNBERD, HKBLTEIRS. HBESMHIER, EKFIBMERE, RASNE— X
PARRTI—NERYES, LUSTHS BB TR ture HBTRABHENEE tuore® BY, EBFIRTE S Ves B,
SRR Vout BRENES] (BT £3.3.3 5) WENNIHEESLT, MK B,

3.4.6 CSSIBAEERRIP (CSscP)

£ Vout BEpHAIE], $XE—N HS FFXRBKH, €SS ERERININEESHEAE, MIRIPTE Ronun T/NHY
BERTIBITHNA, Eit, HS FXNRASEET B REITEFNST T E BB EIER tusonmar A -

tsonmax = 2 X ITRANSnom X <(VOUtn0III/1\>;SN) ”‘Rvs)

751 50

Vs @G T VS SIRIBYBRET AN FBIE. —B HS FFRBIFRET BB tusonmas BHNBHNEBIRI,
3.4.7 R

ERFIPEESMENTHEE, HAMIEES RS RESL Tt DR TR, XEIhEER RPN A
(BE44)

RIIERRP ocP1 k5 1 (OCPllevl, BN #F3.4.7.1 &)

HIHIERRP ocP1 4Rk 2 (OCPllev2, BN #F3.4.7.2 B)

M BRABARIP (OCP1max, BN #3.4.7.3 &)

YIRMIEED FRIP ocP2 (0CP2, &N #3.4.7.4 B)

26 OitE, WFXi14
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IhaEWiEA
Vin O . N
HS
: Peak Overcurrent
Lr : Protection (OCP2) Auto-restart
| * > > tcsocrzpd - Mode
: Lm : Vesocrz O—=
: A4dA
| Peak Current
T Limitation (OCP1) PWM
cs ! »| Control
|:| Rshunt : 1>
|
: Output Current Control Law
> - Output Maximum Current
VS B Vesser = f(IseTe Vin
Lffi—7§EZ:E] Protection (OCP1max)
T
E ! M tocPimaxbl
-7 ,_ FB B st = f(Ves) 3 IserocpimaxsO— =
~ : Output Overcurrent Protection
A AW | OCP1 level 2 (OCP1lev2)
| ?
| tocpilevabl
- —! J— : IseToCP1Iev2%
|
| Output Overcurrent Protection
| OCP1 level 1 (OCP1lev1)
l M tocp1ievinl
: IseTocP1levi%
|
&l 44 IR EHR
A
3.4.7.1 Wit mRIPocP14k 31 (0CP1levl)

B RRIP KT Iserocerens?’ BRI EBIRITHIRENX (BRAE25) . —BBERIGER lser BT HE
ISETOCPllevl%: -L-I_ETJ-%EE'];:FQD-FI_ETJ’ él-I_ET.l-%%lK:EtUlil{E tOCPllevlbl% Ejﬁmﬁgﬁbig*gﬁo é ISET% ;g':t ISETOCPllevl%
BUF, itES2R B E (1L,

CS 51X NI ER IR E GBI ZE£15 Mo E 16 1HRISH:

CRM T{FiE=

Vesocpilevt = (Iserocpilevt % X IseTnom% X Vesopmax) + (IMaGneg(Vill) X Rshunt)

HiEsl
ZV-RVS TEIER

{HBperiodex .
Vesocpilev: = THBperiod [Iserocpiievi % X IseTnom% X Vesopmax) + (IMaGneg(Vin) X Rsnund) |

HiEs2
FB 5|fl -89 X R B E Rl @ F A 13 115

27 AJicE, &16
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ThaeR

VeBocpilevt = (IseTocpilevi % X IsETnom % X VEBOPmax) + VFBOPMIn

553

3.4.7.2 Rt AfRIFocP14k 32 (OCPllev2)

BB Iserocriens? S 2 Rl TR IRIF. —BEMIEGTE S Isero 8810 [F1E Iserocriienss B, OCP1lev2 THATESEN
FaITEY, HITEIEHARIRE tocruens?® BT, BIALE BRIERE . 2 lser BEE Elserocruienasn A FBY, 1TETES
2B 1L,

CS 5| R VIE BB EEREE FE15 M 7 iE16 1T EEH:

CRM TEHER

Vesocpitevz = (Iserocpitev2 % X IseTnom% X Vesopmax) + (IMacneg(Vin) X Rspynt)

g 54
ZV-RVS T1EIRR

HBperiod )
tHESZﬁOzX X [(I SETOCP1lev2% X IsETnom% X Vesopmax) + (IMAGneg(Vln) X RShunt)]

VCSOCPlleVZ =

HiEss
FB 5|l LRI X R I B E Rl @ F A 13 115

VEsocpileva = (Isetocpileva% X IseTnom% X VEBOPmax) + VEBOPmn

F51E 56

3.4.7.3 BMHRAKBRFEF (0OCP1max)

BB Iserocrimal? EX T i BB RITHIN R R HETR/KFE, —BEHIMESHNET Ve 1ITHIAYE KL BRET,
i EARISIRS], FEE outMaxP HHEYES, EULMER, BHBETR, ENRHBRSTERE (/
serocoime) FREEIRMEEOME, HITBISHATIIE tocrimaeBY, BNETNEBER, YHNEFHBEEER e
BEZE tocriman AT, ITESBSRFARE fiLo

CS 3| BIRS RZ AU (& FE 78 R AT A8 15 572 16 1T BRI :

CRM T{FHEZ{

Vesocpimax = IseTocPimax% X IsETnom % X Vcsopmax + (IMAGneg(Vin) X RShunt)

557
ZV-RVS TEIER

» AIfidE, Bll&16
0 AIfgE, Bll&K16
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'HBperiodex .
Vesocpimax = Tpreog X [ Iserocpimaxs X IseTnom % X Vesopmax + (Imacneg(Vin) X Rsnunt) |

yak 413
FB S|f) ERMEX IR ER @S FE13 1T EFH

VEBocPimax = IsETocPimax% X IsETnom % X VFBOPmax + VFBOPmIn

559

3.4.7.4 MRIEET TR ocP2 (0CP2)

Vesoce: i CS I EVEERIE, ZHMEBHRATIEER Vesornao E-EFHHBREIE] tuse, HAIE], OCP2Ih
REARHREMm,. —BEBdiZEE, RABRINENBTFE.

3.4.8 Vout BBERIF

ZICIRMT 2 MaHHEE Vout RIPEIE: Viowe (VoutUVP, B0 3.4.8.1 73) M Vicoowr (Voutove, &
3482 7) , UHRENERN Vout TIEEERNRIRIETT. MEB@EITE LS AXSBENIVEMEL,
IS TR HBISA ER P EBRERTRN (BE19) o LI, EMRBEFERBNS SN, LA
HHIRARERIR (VoutsCP, BI1#3.4.8.35) ,

[
| : Vout Overvoltage
| I Laux | ~_(VoutOVP) Protection
' : >
| Vzecoove O——=
ZCD Vout Undervoltage Protection
i Vaonuue C ~_(VoutUVP) Protection Mode
[ >
| -
[
[
[ .
Vout Short Circuit Nrscyciemax
| - V! »
: (VoutSCP) Protection
& 45
3.4.8.1 Vout RIEfRIF (Voutuvp)

@ zep 5 IMER ket BER T BE Vooue™ B, &ME Vout RIE, —E#2E, FR%H
HEEET, VoutUVP B] LATE R R IR LR VERRIE)EIT ENowouune™ 22

0 nfidE, sl&Fi1s5
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L@ zep 5| RIS AY e S350t BB E BT BB Voo BY , 12INEY Vout E. —BHNE,
Re RARNMIEENBFRIN, HABIEV o FHENRNBHNERIRI.

3.4.8.3

3.4.9

VoutidER#F (VoutOVP)

VoutfZr& R (VoutSCP)

Vout FERIRIFRIEBSIMER R, BRZRE BchERIEIFHAXENNSE, bkl TFRERRS
B, RETEBERREIR, X=FE6 zCo 5IIEITEBIIZRN,. TWREIBMEKRE, XATRS

Nigeyclema? N ESRBF I K A EAERCNE SR BER T#EIT. MRET Nusocemas WEBMEIFF
b, FHERIHENBohEBEIBIREER ELo

SMEBILIRRIF (extOTP)
HMNERIT IR ARIP R T X SMEE NTC EBPRATTIER, SNEB NTC 3B PO L 51 EBE Ruriops FAPIER VREF BB SRR E &
Eo & MFIO BIMEAEBE, FHEHITEIERES vFo 3N EBIRME, M EEaEEES 2 N
EEPRE T LA Y SMEBEERR Rexr T HE Ruroore BT N I BHE RS EIBHEEFS EHAINIE Rec BOME
BT BB Rurcorere BY 7 BERITo RARGIT RN RS ML BN EHNEREIONE. LML OTP B
BOREGBIL FME Norrewna™® BY, FEHENBITFAER, ZAETN Y VCC B Viceor LU TFBY A BERRRR

afineon

B A AR

VREF
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[] RwmFiopu

Protection
mode
MFIO ¥
Release
| RwmriootPrel O———
NTC |
| RwrFiootptig O——+
: >—T Trigger
I
&l 46
3.4.10 B HEN2E

Al MENIZEIEIREN BIRRFHFREMRGERNEEFIRIE. —BEENSRERNENL, RIFHN
RIFIRTL, ZARTVEH B EEVioos™ PR TE

31 E_[EE% ’
2 AfcE,
33 AJfcE,
»  AfcE,
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2 FK15
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XDPS2201 HACE AR ©EIRHH .dp Vision BF2E R R @ (GUI) TR, ANEMRART 7@ MFo 511 E
BY UART 2 O#ITHRIENAEES L. F4.1 SET 7 NEEERTMRMSEHR S5 .dp Vision GUI TEH

ETHNSHUBMZENNEZXR, i, F4.2 5

4.1

AEESR5INEE

AR ERHEESHOE T HNNEEEFR.

TRIIET ICHAIEESHNERIANRIEE, HPH2SHRE XoP™Vision TRREXBRSASR,
EAZTREFHNAEERASHHEITIRE

4.1.1 RASE

&5 AAigE

Symbol Description Value Unit |Tol.- Chapter

Class

N Transformer turns ratio of primary winding N, | 2.83 — — Chapter 3.4.6
and secondary winding N, defined by N,/Ns

KRvs Ratio of resistor divider connected at VS pin 168.25 |— —
and bulk voltage

Voutnom Maximal nominal regulated output voltage 20 v —

loutnom Maximal nominal output current without over- |3.25 —
current condition

4.1.2 R~ irE

&6 Mt ERER R TIRIT S

Symbol Description Value Unit |Tol.- Chapter

Class

IMAGnegnom% Nominal negative magnetizing current levelin |17.4 % — Chapter 3.3.1
percentage in relation to loumnom X 2/N

IMAGnegmaxCRM% | Maximum negative magnetizing current level |31.6 % —
in percentage in relation to /outnom % 2/N
required to achieve ZVS at maximum input
voltage Vin during CRM operation

IMAGnegmaxRvVs% | Maximum negative magnetizing current level |39.5 % —
in percentage in relation to /outnom % 2/N
required to achieve ZVS at maximum input
voltage Vin during ZV-RVS mode operation

IMAGposrvsoves | Minimum peak current setting determined by |75 % — Chapter
Ivacposrvs for Vout = 0V in percentage in relation 3.3.2.2.1
to IMAGposnom

Vzcbnom ZCD pin nominal voltage during LS switch 1.3984 |V TC_V3a |Chapter3.3.1.2
turn- on at Voutnom3s)

BT > R1.2
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(=1
K6 R BRENNRTIRITSH ()
Symbol Description Value Unit |Tol.- Chapter
Class
tTRANSnom Minimum LS switch on-time during energy 2.8 us TC_T1
transfer at Voutnom
LTRANSRVSOV% Representing the value trransin RVS mode for | 166 % —
Vout =0V in percentage in relation to trransnom
for trrans modulation depending on output
voltage measured via ZCD pin.
4.1.3 F
R7 ¥
Symbol Description Value Unit |Tol.- Chapter
Class
tLS2zCDnom Target time delay target for LS pulse falling 650 ns TC_T1 Chapter 3.3.2.1
edge to ZCD pulse falling edge at minimum Vin
tLS2zCDmin Target time delay target for LS pulse falling 234 ns —
edge to ZCD pulse falling edge at maximum Vin
tdeadLs Dead-time between HS pulse falling edge and | 150 ns TC_T1
LS pulse rising edge
tzcofefilcRM Time delay between falling edge ZCD and HS | 172 ns TC_T1
pulse rising edge in CRM operation
tHSleb HS switch leading edge blanking (LEB) 300 ns TC_T1
determining minimum on-time
xs {GERTF zv-Rvs ERFHTEF
Symbol Description Value Unit |Tol.- Chapter
Class
tdeadHSRVS Dead-time between LS (ZVS pulse) falling edge |400 ns TC_T1 |Chapter3.3.2.2
and HS pulse rising edge in ZV-RVS mode
tzvsmin Minimum ZVS pulse width during ZV-RVS mode | 600 ns TC_T1
operation
tzcorefilRvs Filtering time between ZCD pulse rising edge | 410 ns TC_T1
and HS pulse rising edge in ZV-RVS mode
operation
tzceofefilRvs Filtering time for ZCD pulse falling edge for 210 ns TC_T1 |Chapter
valley detection in ZV-RVS mode operation 3.3.2.2.1

3 ERTEREBEECEE

BIEF 8

R1.2
2021-06-10



XpP ES T R TSR XDPS2201

afineon

BB
4.1.4 ZV-RVS/DCM T{EET
®9 zv-RvS TEEZF] DcM TEER Z Bl AV i
Symbol Description Value Unit |Tol.- Chapter
Class
ENbcm Enable for DCM operation (when maximum Enabled |— n.a. Chapter 3.3.2.3
valley in RVS operation is reached)
FpcMmin Minimum switching frequency limit during 20 kHz |TC_T1
DCM operation
NRvsvalmax Maximum number of valleys during ZV-RVS 10 — n.a. Chapter 3.3.2.4
operation
4.1.5 KK
®10 RENE IR
Symbol Description Value Unit |Tol.- Chapter
Class
ISETBMen% Burst mode entry current set-point 4 % — Chapter 3.3.4.1
in percentage of nominal set-point
ISETBMex% Burst mode exit current set-point in percentage| 15 % — Chapter
of nominal set-point 3.3.4.4.1
NBMexreqthr Number of burst frames with average current |3 — —
level higher than /serauexs to leave burst mode
VFBBMfastex FB pin fast burst mode exit threshold 1.82 v TC_V4 |Chapter
ENBmfastexcRM | Allow for CRM operation directly after burst Enabled |— — 3.3.4.4.2
mode fast exit. If disabled, ZV-RVS mode is first
used after burst mode fast exit.
tBMprepulse Pulse width to precharge the bootstrap 1.3 s TC_T1 |Chapter3.3.4.3
capacitor after a pause longer than tausipthrpp
tBMslpthrpp Burst pause time threshold for enabling 1.0 ms TC_T2
precharge pulse
4.1.6 Bzh
x®11 BERIE
Symbol Description Value Unit |Tol.- Chapter
Class
WsBIP VS pin threshold for input voltage Vin brown-in |0.737 v TC_V1b |Chapter3.4.4.1
protection
ISETstmax% Maximum target current set-point during start- | 140 % — Chapter 3.3.3
up phase in percentage of nominal set-point
tstartramp Output voltage ramp-up target time period 12 ms TC_T1
during start-up phasess)
BT > R1.2
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BB
&1 BhiRIE (4)
Symbol Description Value Unit |Tol.- Chapter
Class
NHBcyclemax Maximum number of allowed half-bridge 150 — —
switching cycles without subsequent zero-
crossing detection (ZCD) during ZCD search
phase at Vout start-up
tstartzedto Maximum time period without zero-crossing |70 us TC_T1
detection for generating next pulsesz)only
during ZCD search phase
tzvsstist Very first ZVS pulse initial length at to 7 us TC_T1
precharge the HS bootstrap capacitor
4.1.7 fRiFThAE
x®12 BHRIERBET [ARM]
Symbol Description Value Unit |Tol.- Chapter
Class
tARMslp Approximated auto-restart mode sleep time 3.0 S TC_T2 Chapter 3.4.1
periodass)
®13 Vs 5| BIRYHI\ BBIE Vin fRIF
Symbol Description Value Unit |Tol.- Chapter
Class
WssBop VS pin threshold for input voltage Vin 0.713 v TC_V1b |Chapter3.4.4.3
slow brown-out protection
WWsFeopP VS pin threshold for input voltage Vin 0.392 v TC_V1b |Chapter3.4.4.2
fast brown-out protection
Wsovp VS pin threshold for input voltage Vin 2.270 v TC_V1b |Chapter 3.4.4.4
overvoltage protection
14 Bohigr{RP
Symbol Description Value Unit |Tol.- Chapter
Class
tstartto Maximum allowed start-up time until start drop| 48 ms TC_T3 | Chapter3.3.3

of feedback voltagess)

36 BT tawns, SWFE35
37 %:.F ek %%5535
38 EZ_F tARMbase’ %Jﬂb 535
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BB
®15 Vout BB[ERIF
Symbol Description Value Unit |Tol.- Chapter
Class
Vzcouvp ZCD pin undervoltage protection threshold for |0.220 v TC_V3b |Chapter3.4.8.1
output voltage
ENBMVoutuvP Activation of Vout UVP in burst mode operation |Enable |— —
EVzcpove Reaction event for ZCD pin overvoltage Latch — — Chapter 3.4.8.2
detection
x1e TR RF
Symbol Description Value Unit |Tol.- Chapter
Class
ISETOCP1levi% Current set-point threshold in percentage 125 % — Chapter 3.4.7.1
of nominal set-point for OCP1
overcurrent protection level 1
tocPilevibl OCP1 overcurrent protection level 1 blanking |12 S TC_T4
timesy)
ISETOCP1lev2% Current set-point threshold in percentage 140 % — Chapter 3.4.7.2
of nominal set-point for OCP1
overcurrent protection level 2
tocPilevabl OCP1 overcurrent protection level 2 blanking | 1000 ms TC_T3
timess)
ISETOCP1max% Current set-point in percentage of nominal set- | 160 % — Chapter 3.4.7.3
point for OCP1 maximum current limitation
tocPimaxbl OCP1 maximum current limitation blanking 6 ms TC_T3
timess)
EVcsocp2 Reaction on exceeding OCP2 overcurrent Latch — —
threshold
w17 TRFEF
Symbol Description Value Unit |Tol.- Chapter
Class
RMFIOOTPtrig MFIO pin external overtemperature protection |7.7 kQ TC_R1 |Chapter3.4.9
trigger resistor threshold
RMFI00TPrel MFIO pin external overtemperature protection |51.4 kQ TC_R2
release resistor threshold
NoTPevmax MFIO pin external overtemperature protection |2 — —

number of allowed triggered events before
entering latch mode

39 BT tusiwmsk, B Z35
36 BT tawmsk, SF 35

BIEF

61

R1.2
2021-06-10



XpP ES T R TSR XDPS2201

afineon

BB
*18 B ) witedE
Symbol Description Value Unit |Tol.- Chapter
Class
EVwDOG Reaction if watchdog timer is not reset in time | Auto- — — Chapter 3.4.10
restar
t
4.1.8 R SE
®19 CRM 1 zv-Rvs &5 HI{E
Symbol Description Value Unit |Tol.- Chapter
Class
ISETRVS2CRM% Current set-point threshold in percentage of 70 % — Chapter 3.3.2.4
nominal set-point for switching over from ZV-
RVS mode to CRM
ISETCRM2RVS% Current set-point threshold in percentage of 50 % —
nominal set-point for switching over from CRM
to ZV-RVS mode
V/ZCDRVS2CRM ZCD pin threshold for switching over from ZV- | 0.81 v TC_V3a
RVS mode to CRM
V/zcDCRM2RVS ZCD pin threshold for switching over from CRM |0.74 v TC_V3a
to ZV-RVS mode
4.1.9 £iz5h
*20 &S S
Symbol Description Value |Unit |Tol.- Chapter
Class
WsJitteren VS pin Input voltage Vin jitter enable threshold |1.486 \Y TC_Vl1a |Chapter3.3.5
dlitterspread% Frequency jitter spread on a percentage base of | 10 % TC_T1
switching frequency
tlitterstpdel Time delay for next frequency jitter step based |1.3 ms TC_T1
on time periodss)
4.1.10 Hith
=21 ERETER#M= (PDC)
Symbol Description Value |Unit |Tol.- Chapter
Class
teDC Total propagation delay period to 200 ns — Chapter 3.3.1.4

compensate OCP1 peak current control

36 BT tawns, SWFE35
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ARESHHNAESFR

HARE. R, HF. MREE, RUTETURESH, XESHEFEANEETCERRXE, I
BESHAIRIEXIKAESHIMEHITOH, MDA BIBEXINN, SMIEESHESKIE—
'@'% =xo XE#F\ EE%%@%&\ SI&%EJZ E,J %ﬂT?ﬁﬁ@E’é%ﬂ.o

B AMNBERLUTC ox i, HETXMF22 RFIH, ZRERT NAREREESHAVHREE X, #
SHE/NNEXRBEE,

4.2

R2ABFEHX
Tol.-Class | Description Min. value Max. value
TC_T1 Timing parameter below 1215ns 40) typx 0.95 - 15.8ns typx 1.05 + 15.8ns
Timing parameter above 1215ns40) typx 0.937 typx 1.063
Frequency parameter below 500kHz40) Fipx 0.937 Fiypx 1.063
TC_T2 Timing parameter based on stand- typx 0.90 typx 1.12
by clocka41)
TC_T3 Timing parameter (integer multiple of typx 0.937-0.11ms typx 1.063+0.11ms
0.1ms) based on slow task period42)
TC_T4 Timing parameter (integer multiple of 5ms) | ty,x 0.937 - 5.5ms typX 1.063 + 5.5ms
based on very slow task period4s)
TC_Via Voltage threshold at pin VS (Wstypx 0.994) - 0.099V (WstypX 1.006) +0.099V
TC_Vib Voltage threshold at pin VS (Wstypx 0.994) - 0.040V (WstypX 1.006) +0.040V
TC_\2 Voltage threshold for OCP1 comparatorat | Vcsocpityp - 0.034V Vcsocpityp + 0.034V
pin CS
TC_V3a Voltage threshold at pin ZCD (Vzeoypx 0.995) - 0.091V | (Vzepryp X 1.005) +0.091V
TC_V3b Voltage threshold at pin ZCD (Vzcotyp X 0.995) - 0.024V | (Vzcpypx 1.005) +0.024V
TC_V4 Voltage threshold at pin FB (Vesypx 0.984) - 0.084V (Veeyypx 1.016) + 0.084V
TC_RI Range 1 for resistor threshold at pin MFIO see Figure 47 see Figure 47
TC_R2 Range 2 for resistor threshold at pin MFIO see Figure 48 see Figure 48
20 BETFEHti=158ns (EEUE)
41 t steck = 10pus (BREY(E)
42 t siwrask = 0.1ms (BREY(H)
43 tvsLwrask = 5ms (gﬁgyﬁ)
BIEFH 63 k1.2
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min./max. tolerance Ry o res threshold

25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115 12 125 13 135 14 145 15 155 16 165 17 175 18 185 19 195 20

Ruriotnres [k2] threshold

| 47 S8 MF10 _ERYEBRRBME Ruriothres IAEFLR TC_R1

min./max. tolerance Ry oy, es threshold

20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70
Ruriotnres [kS] threshold

=] 48 S8 MF10 LAY EERR BB Ruriotres I B EFR TC_R2
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FRE (S S9EX F1Zt3 | oND F#HTME, {B3|H) HSveC F HSGD EREMIE SR, XLEE ST F 3|
B HSGND 1T E, REBRFREMIEE, XEBEBFEIAEK.

5.1 EX
£ 49 HER T ZEIRFMPERNBEMBRSEIE Xo
M, +low Reiet  +lpin
° 11— PIN
= lw vl vl oUT
T . T GND

& 49 EB A B E X
“UEITERAFNE B TPRYRBERFED.

MR ZSHEENBRR B RATERE", WAILIES TIEFRMA" TARIEE, B ARIESAFIEX
Thgko

5.2 B BATEE

2E B TRATFIERI ] ATRES X a5 HEIE R Bt KR FLEX RABEEF £ FATEE
S NTE A AT E
BRAEELI vENE, REBEIRFA—E, EAEE-FHERBELETAERT.
LA PR LXK LAEATTIE, L FIAFENRE, EHRELARI GBS ZE, FIEE
Zvcc FIHSVCC 5/BIBT A B2 a5 1 Bo

23 BN ERATEE

Parameter Symbol Limit values Unit |Remarks

Min. Max.

Voltage at pin HV Vhv -0.3 600 Vv 44)

Current into pin HV IHv — 10 mA |4

Voltage at pin VCC Wee -0.5 26 Vv 44)

Voltage at pin MFIO VMFIO -0.5 3.6 v 44)

Voltage at pin VS Ws -0.5 3.6 Vv 44)

Voltage at pin FB VrB -0.5 3.6 Vv 44)

Voltage at pin ZCD Vzep -0.5 3.6 Vv 44)

Maximum negative transient voltage at pin | -Vzcon_TR — 1.5 v pulse <500ns

ZCD

Maximum permanent negative clamping —IzCDCLN_DC — 2.5 mA |RMS

current for pin ZCD

s {EADCIEXRANEM,

BIEF
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Parameter Symbol Limit values Unit |Remarks
Min. Max.
Maximum transient negative clamping ~IZCDCLN_TR — 10 mA | pulse <500ns
current for pin ZCD
Voltage at pin CS Vcs -0.5 3.6 Vv 44)
Maximum negative transient voltage at pin | -Vcsn_TR — 3.0 v pulse <500ns
CS
Maximum permanent negative clamping —IcsCLN_DC — 2.5 mA |RMS
current for pin CS
Maximum transient negative clamping —ICSCLN_TR — 10 mA | pulse <500ns
current for pin CS
Maximum permanent positive clamping IcscLp_pc - 2.5 mA | RMS
current for pin CS
Maximum transient positive clamping IcscLP_TR - 10 mA | pulse <500ns
current for pin CS
Voltage at pin LSGD VisGb -0.5 Wect0.3 |V Limited by internal
clamping
Voltage at pin HSGND VHSGND -650 650 v referred to GND
Voltage at pin HSVCC VHsvce -0.5 26 v referred to HSGND
Voltage at pin HSGD VHsGD -0.5 VHsvce+0 |V referred to HSGND
3
Slew-rate for floating high-side domain dVus/dt -50 50 V/ns
Junction operation temperature T, -40 125 °C
Storage temperature Ts -55 150 °C
Maximum power dissipation Prot — 0.63 W Ta=50°C,
T,=125°C,
Rina=119 K/W
Soldering temperature Tsold — 260 °C 45) Wave soldering
ESD capability VHBM — 1500 v 46) Human body
model
Vcom — 500 v 47)Charged device
model
Latch-up capability I — 150 mA |48)Pinvoltages acc.
to abs. max.
ratings
s {EADCIEKATEM,
s5  HR¥E JESD22-A111 fRE
a6 HRHE ANSI/ESDA/JEDEC JS-001 ¥/
a7 1R¥E JESD22-C101 AT/
48 RIBIESDTSATAE, 85°C (1) EE
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Parameter Symbol Values Unit | Remarks
Min. Max.
Thermal resistance from junction to ambient | RthJa — 119 K/W | PG-DSO-14,
JEDEC 1s0p
Creepage distance between HV and HSxxx pins | Dcr 2.1 — mm
vs. GND-related pins
5.4 TEEE
F25 (T HEFENTIEEE,
+&25 TE%H
Parameter Symbol Limit values Unit | Remarks
Min. Max.
Junction operation temperature T, -25 125 °C
Voltage at pin HV Vhv -0.3 600
External voltage at pin VCC Wecc 11 24 v Max. value needs
to consider internal
power losses
Voltage at pin MFIO VMFI0 -0.3 3.3 v
Voltage at pin FB VrB -0.3 3.3 v
Voltage at pin ZCD Vzco -0.3 3.3 v
Voltage at pin CS Vcs -0.3 3.3 v
Voltage at pin LSGD VLsGD -0.3 Viec+0.3 |V Internally clamped
at VLsGDhigh
Low state output reverse current at pin | -/LsGDLREV — 100 mA | 49)Applies if
LSGD Visep <0V and driver
at low state
Voltage at pin HSGD VHsGD -0.3 VHsvee+0.3 |V Internally clamped
at VHsGDhigh
Low state output reverse current at pin | -/HSGDLREV — 100 mA | 49)Applies if
HSGD Vhseo< 0V and
driver at low state
Voltage at pin HSVCC VHsvce 10 24 v Referred to HSGND
Voltage at pin HSGND VHSGND -0.3 600 v
UART Baudrate at pin MFIO teD 10k 115k Bd
s IRITHRRE,
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5.5 DCEES 14

A REMENHEBEENSERTEET, (-25°CE 125°C) NAHNEED . HEERRERT, =
25°C BYHIR(U(E, PRIESHBIREE, FREBEIMETTF GND I HSGND NE, BREMBEEN V=12V
*ﬂ Vhsvee= 12 Vo

HE T AT

+  5|fHY (26 )

«  SlRvcc (F27)

o EEpHSIE (F28)

+  BIBILsGD (£29)

+  5|Blvs (Z30)

«  S|Bics (#€31)

«  S|MIFB (£32)

«  S|IMFIO (££33)

«  BIEzcD (F£34)

o FRITHITNEE (F35)
& 26 SIH) HV BB SAF1E
Parameter Symbol Values Unit [Noteor
Min. Typ. | Max. f:f;ltdition
HV peak VCC charge current capability IHvchargevce | 2.4 5.0 7.5 mA |50 Wcc=1V,
Viw=30V
Leakage current at HV pin [HVLK — — 10 MA Viv=600V, HV
start-up cell
disabled
Far 5/#Ivce MBSt
Parameter Symbol Values Unit | Note or
Min. Typ. | Max. zisr:dition
VCC turn-on threshold Wccon 19.0 20.5 22.0 Y Rising slope
VCC turn-off threshold Wccoff 7.98 8.40 8.82 Y Falling slope

VCC threshold for turning on the HV start- | WccslpHvon  [9.97 10.50 |11.03 |V Falling slope
up cell during sleep mode

VCC UVOFF current IvcCuvoFF — 20 40 MA Wece < Wcoff(min) -
0.3V

VCC operating current Ivccop — 11.0 14.5 mA | Without gate
driver gate

charge losses and
during brown-in

phase

VCC quiescent current during burst mode | lvccBMpsmo | — 0.7 3.4 mA | Burst mode

power saving-phase entered; pin MFIO
and FB open

— — 1.5 mA | as for lvccBMpsmo,

T,=85 °C

so  ERMGNAR, RRIEEFTEBEMGHEZE HY 5|IRYSMBEBEFITIRE,
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Parameter Symbol Values Unit |Noteor
Min. Typ. | Max. ::isntdition
VCC quiescent current during bang-bang | lvcces — 0.32 0.58 mA | Protection mode
mode entered; pin MFIO
and FB open
=28 FE) HS WA B SR E
Parameter Symbol Values Unit | Note or
Min. Typ. | Max. ::is:dition
HSVCC turn-on threshold VHsvccon 8.7 9.2 9.7 v Rising slope
HSVCC turn-off threshold VHsvccoff 6.2 6.7 7.2 v Falling slope
HSVCC idle current IHsvccidle — 0.3 0.8 mA | Without gate
driver gate charge
losses, VHsvee = 14
v
HSGD enabling delay time after HSVCC tHSGDendel — 2.3 4.1 us VHsvecc=11V
voltage is exceeding Visvccon(max)
HSGD voltage at high state VHsGDhigh 10 11 12 lhsep=-20 mA
7 — — \Y lusep=-20 mA,
VHsvcc=8V
HSGD voltage at active shutdown VHSGDasD — 25 200 mV | lusep=20 mA,
VHsvcc=5V
HSGD peak source current —IHSGDpksrc 130 — — mA
HSGD peak sink current IHSGDpksnk 450 — — mA
& 29 S|B4 LSGD BB S
Parameter Symbol Values Unit |Noteor
Min. Typ. | Max. ::is:dition
LSGD voltage at high state V/LsGDhigh 9.9 10.5 11.1 v Iisep = =20 MA
7.5 — — Vv lisep=-20 mA, Vicc
=8V
LSGD voltage at active shutdown V/LsGDasD — — 1.6 Y lisep=5 MA,
Wee=5V
LSGD peak source current ~ILsGDpksrc — 360 — mA
LSGD peak sink current ILSGDpksnk 800 — — mA
&30 S5 vs BB SR
Parameter Symbol Values Unit | Note or
Min Typ. | Max. zisntdition
VS leakage current Ivsik -0.2 — 0.2 MA  |OV<Ws<29V
VS dynamic voltage range Ws 0 — VREF v
VS brown-in detection time period tvsBidet — 5.2 — ms | Brown-in phase

BIEF

69

R1.2
2021-06-10



XpP ES T R TSR XDPS2201

afineon

BT
&30 51 vs R SIFE (80)
Parameter Symbol Values Unit | Note or
. test
Min. Typ. Max. condition
VS pin blanking time for input voltage Vin | tvsssopbl 41.1 44.0 46.9 ms | Ws< Wsssop
slow brown-out protection
& 31 51 cs IEBSHE
Parameter Symbol Values Unit | Note or
. test
Min. Typ. Max. condition
CS leakage current lcsik -10 — 10 HA |0V <Vs<28V
CS OCP1 maximum operating current V/csoPmax 405 437 469 mV
range
CS OCP1 propagation delay tcsocpipd 121 213 305 ns |inputsignal
slope, dVcs/dt =
150 mV/us
CS OCP2 threshold Vcsocp2 550 600 650 mV
CS OCP2 propagation delay tcsocp2pd 125 135 190 ns | dVes/dt=100V/us
& 32 SR FB KV EB SIS
Parameter Symbol Values Unit | Note or test
Min. Typ. | Max. condition
FB open circuit output voltage VFBoc 3.04 3.20 3.36 v
FB pull-up resistor RFBpu 24 30 36 kQ
FB minimum operating range VFBOPmIn 0.309 |0.400 |0.491 |V
FB threshold maximum usable range V/FBOPMax — — 2428 |V
FB burst mode wake-up and sleep control | VrBBMctrl 1.48 1.60 1.72 \Y During active
threshold phase in burst
mode
1.36 1.55 1.61 \Y During sleep phase
in burst mode
FB burst mode wake-up delay trBBMWKdel — 25 31 us | Burst mode, rising
slope
33 51 MFI0 BRI ST
Parameter Symbol Values Unit | Note or
. test
Min. Typ. Max. condition
MFIO open circuit output voltage VMF100c — WREF | — \Y During active
phase
MFIO pull-up resistor RMFI0pu — 11 — kQ |Active phase,
internally
calibrated for OTP
resistor thresholds
RMFI00TPx
MFIO input capacitance CMFIOIN — — 10 pF

BIEF
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Parameter Symbol Values Unit | Note or
Min. Typ. Max. zisntdition
MFIO input threshold for logic “0” VMmFIoIL — — 1.0 v
MFIO input threshold for logic “1” VMFIOIH 2.0 — — v
MFIO output voltage for logic “0” VmFiooL — — 0.8 v IMFIOOL=2 mA
MFIO output voltage for logic “1” VMFIOOH 2.2 — — \Y IMFIOOH= -2 mA
MFIO output sink current IMFIoOL — — 2 mA
MFIO output source current —IMFIOOH — — 2 mA
Output rise time (0> 1) tMFIOrise — — 25 ns 20 pF load
Output fall time (1> 0) tMFIOfall — — 25 ns 20 pF load
x34 BB zcp MBS 4
Parameter Symbol Values Unit | Note or
Min. Typ. | Max. ::iiltdition
ZCD leakage current Izcolk -10 — 10 MA | Vzp=0V/3.0V
-1 — 1 HA | T,=85°C
Vzeo=0V / 3.0V
ZCD threshold for Vout overvoltage Vzcoovp 1.511 |1.600 |1.632 |V
protection
ZCD voltage threshold for determining Vzeptzvsstup [ 0.194 | 0.220 |0.246 |V Start-up phase,
ZVS pulse length based on Vzcp rising slope
ZCD zero-crossing detection threshold VzcoTHR 15 40 70 mV | Falling slope
ZCD input voltage negative clamping -Vzeben 140 180 220 mV
&35 FR R EHIThRE RV BB S
Parameter Symbol Values Unit |Note or test
condition
Min. | Typ. | Max.
VDDP power supply Vvbbp 3.04 3.20 3.36 v
VREF reference voltage VAREF 2,391 |2.428 (2465 |V
Main clock oscillation period time base | tmcLk 15.0 15.8 16.6 ns
Stand-by clock oscillation period tSTBCLK 9.0 10.0 11.2 us
time base
Slow task period time base tSLWTASK 93 100 107 us
Very slow task period time base tvstwtask | 4.68 5.00 5.32 ms
Sampling time period tsample 93 100 107 us
Restart step time base for auto-restart tARMbase 270 300 336 ms | Base for
mode configurable auto-
restart time tarusip
when auto-restart
mode entered
71 R1.2
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*35 FRREHIThRERY B S (48)
Parameter Symbol Values Unit |Noteor

. test

Min. Typ. Max. s

n yp ax condition
HW initialization time period after IC tHWini — 3.2 — ms | Wcc> Wecon after
activation for VCC turn-on UVOFF
Time period for initial start-up conditions | tstupcheck 1.80 — 2.13 ms | Start-up after
check Wee > Wecon
Limited maximum change in on-time Atusonmaxcry 75 80 85 ns CRM operation,
control for HS switch during CRM thson NOt limited
operation by VcsseT

BIEF
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Document Date of Description of changes

version release

R1.0 30.10.20 +  Release of final datasheet

R1.1 20.01.21 ¢ Corrected default value for Vzcpuvpin table 15

¢+ Added specification for lzcoiin table 34

¢+ Corrected tolerances for Vzcpuvssup in table 34

+  Corrected TC_V3aand TC_V3bin table 22

R1.2 10.06.21 + Editorial correctionsin Table 1

¢ Corrected "mode transmission" to "mode transition" in Chapter 3.3.2

¢+ Corrected parameter names in Figure 19
¢ Corrected default values of Nin Table 5
¢+ Corrected default values of Vzcpnomand trransnom in Table 6

¢+ Corrected default value and description of t;syzconom, description and
tolerance class of tisozcomin in Table 7

¢ Corrected description of tzcorefiirvs and tzcorefiirvs in Table 8

¢+ Corrected default value of Nrysvaimaxin Table 9

¢+ Corrected default value of Isetamence, Isetemexcs, aNd Vigamtastexin Table 10
¢+ Corrected default value of Nygcyciemaxin Table 11

¢+ Corrected default value of Wsreorin Table 13

»  Corrected tolerance class of tsanto in Table 14

¢+ Corrected tolerance classes of tocpitevibi, tocpitevabl, aNd tocpimaxsi in Table 16
¢+ Corrected default values of Iserrusacrmz and Isercrmzrvse in Table 19

¢+ Corrected default value of djiterspreades in Table 20

¢+ Corrected default value of trocin Table 21

¢+ Corrected LSGD peak source current -/ seppksrc in Table 29

*  Corrected VS pin blanking time for input voltage Vin slow brown-
out protection tysssorni in Table 30

¢  Corrected tolerance classes TC_T1 and TC_T2, added tolerance classes
TC_T3and TC_T4in Table 22

¢+ Corrected Slow task period time base tsiwrask, Very slow task period
time base tusiwrask, Sampling time period tsample, Time period for initial
start-up conditions check tswpcheck, in Table 35

+  Removed Minimum HS switch on-time tysonmin from Table 35 which is
configurable and duplicates tuses in Table 7

(refer to errata sheet ES_2105_PL21_2105_051535)
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