31K Z6EDLT151 MOTIX™ = %5 SE AR IR 5h 38 Infineon

(f\

& MOTIX "= 4855 BEMBAR IR Eh 2%

Y
o =B REMR IR ThES
- BT EBENS5VETOV
- 1L5AGEER T /1.5 AR I EMRIREHES R, B& SPI rI4RIZRVIh 7 = EMIFNME
FEMIEIE T H
- AIYRIEIREERE (7TV. 10V. 12V, 15V)
- X#EEIX 200 kHz B 1PWM. 3PWM BY, 6PWM %I\
¢+ 600 mA [FI5 FREFEHRES. 300mALDO (3.3VEL5V) FINEBRER
o ZANEEFRIE M mER RIS, BT REEIR pson M
+ BFESIEIEMADC
« XA VDS {ERES. OCP. UVLO. OVLO. OTW. OTS. &I JHERIES. EHEHKMEFRF
o ELIEERAY 48 5B VQFN 13

HBERNA

o BEtEENEBEHTENMEZTA

« MBS ABIEMN,

« BRIB1TE

« AL BIERA. RBXANMZHEE ({788
o RFRE

H=48 BLDC #1 PMSM EEH]

= s iiE
24 JEDEC TVl T/,

R

6EDL7151 2 F§F =48 BLDC 3 PMSM EENIRGHLZ FARUMARIREHES ICo TIRIH=NF17IKEh2s, SN IREIESAER RGNS EMIF
{KEM N 2 MOSFET,

MR IR Eh2SE BB Al RIZFEX BT E)EIR, LABA LEIE EizfTiy & EMFAEEMNF X Z BN EREE, REMNFEEM
MR IR Ehas BV Id I BB AT IR 2 4F 100% G == b AR EBIRIR(E, MRIRshEs A ERIREIRIZA LA TERAIZ—: 7V, 10V,
12V 15V, ULkoh, IREHESHIERERR]LUSAMIITRIZE, LURL EMITEST,

EREITEEZRIRSBANRFANERT D IRESHNERMERN, AT, B TERATESHEEBRRNE, ST hIEBEHEH

B ADC BEHB[E, Alt, 6EDL7151 FRALMBEIATE (FiA300mA) , HEERIRSB(MHE, ARFEFHI MCU NEM
E&E;;H#ﬁ%o B XM IHEIRELZEN, AMAURRRENESRE, MEXRA UETABANMGELE S TRLE
6EDL7151 BE =T EMQNMALE, BTFHERNEER, VRN BRI T HEREE, BEERMAT KRNEEEE
EE/ML ﬁ/muﬁ&*%ﬁﬁu)\lﬂﬁ, :’—ﬂ!%ﬁ@ﬁﬂ( DSON)*_LIU]J yuﬁﬁ'ﬁgy /MF*H%EE}EHF'F‘_}EH*IF‘_?IE{#o EE/}IL*.L/J“JH&*%%EIJEHU
HEZRF33VHMSVEE, MMREREXZSHEHHITHIZE. {IEE. BEINEISHEEREREERASINEER4,
ABRE HEs T A TFmEQNBRAssSmE, URKSER,

ZRH IR ZTERIFTHEE, FIINATFIFEZTES MOSFET B E T RIZ VDS £ 42, BB nRIZHIshImAZAY SN EREITh
25, ERAMIMA 2SR SIRIF (OCP). PEEFLHESHN DVDD £ MEF2 E S AT SRR (OCP). RERFISMER BRIV R &

BIE (UVLO). BEEFEHEZZF DVDD L4 ESRAT EMIZ (OVLO) IRE . HAMIIBRASUREEXSBINTRESHM

X7 (OTW 1 OTS) AN A RIZE I 1INERTES. XLEEERA FRITHRBE. RASHU FMBIHZE MOSFET B VDS

BE, IRENATEEEEZHTHREN, Zaat BiZiET A REBEMIEKETE @ s #1THE, 5T
MAEEEYTRER. MIRIRHEBEEMNSER. [REEEUNRETFEE, KEREN, 28BM4FHEIREIHIE nFAULT 5|
IR, LUBAIERARIF R E AT REREIE, ZE S ol LUEERIRITHIZS, LUBFNIIESR ETMELR L,

ZHHEF IR EFRIES, HGEE, & CEERTIEX, BHFEIESERTHEFTHFHNIR, & CETHFIUFIEXEERIE. P05 EHE, 1§
F#84551H infineon.com EZERFHIBXMRE (FEFIXES) o

Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Revision 1.0
www.infineon.com 2024-05-28


http://www.infineon.com/

6EDL7151 iﬂﬁﬂ@ﬂn

i::3%

I=HI2R AT LUBIE SPI SRS IER B XMEMEZEE., EMSPHEOR BT NN AIEFECEGEDLT151, SPIRHIFAR
HEREMREFNSHILE, HIINERQNRASRIEE. MRIKEIBRNERERES. SRR IR 28 BIE.

Battery :
6EDL7151 l
m Three-phase
inverter
S Three-pl_1ase T
gate driver
o fhF
MCU < Diff. Amp. | | Amplifiers |<3ense | — m
feF 1RF 4
<n_ sensors
DVDD Buck +
<€ | Regulator < T
Product name Package Body size Pin pitch
6EDL7151 PG-VQFN-48-78 Tmmx7mm 0.5mm

HIRFAR 2 Rev. 1.0
2024-05-28



6EDL7151 iﬂﬁl’]@()n

EES
BR

= = S U PP 3
1 G BIBRBE FIINEE ...vvveeeeerrreeeecisnreeeeesssreeessssssreeesssssseeessssssssssssssssasesssssssssssssssssssssssssnsssssssanee 7
1.1 GBI ...ttt ettt ettt et a ettt et e st sttt et st et e ae et et eteaesenaeaeeaeaenetasaenes 7
1.2 G BITE SAITIBE ...ttt sttt sttt et st st as st saetesassesesassesasaesssasaesnans 7
2 BEEE] eeeeeeireeeeeeiinreeeesessseeeeessssseeessssssreessssssresesssssanessssssssesesssssssesssssssessssssssnaesssssssasessnssasssns 11
3 IHBEIEEE veeeeeerrreeeessrnreeeeesssreeeeesssseeeesssssssessssssssssessssssssssssssssssesssssssssssssssssssssssssasessssssssssns 12
3.1 PUWM BRTE .ottt sttt s sttt et s s st et ss st st e s st es s sasa et et et s s asasaetesensanas 12
3.1.1 BB S NBRITFINFTPWM - BPWM......coieieeieeeieeeeeeeeeeesee st sssesesssssesssssssssssssssssssssssassssssasssssssssns 12
3.1.2 BB S ANIEITEANITPWM = 3PWM....oeoveeeeereeeeeeeeeeeeteeeeeeteeeeeseeeseessessssessssssessssessesssessssssassssassssssssssssaesees 13
3.1.3 BAE—NMENTHREIRETUHTIPWM- LPWM ..ottt eees e s ese s ess s s essassssesaees 14
3.1.3.1 L2ZT BBTIZHRIAL. ..ottt ettt st ettt et s s s s sst s e sssassssasassesasaesesasaesasassssasassees 16
3.14 HF— T RANBPWM, BT E/RERBENAIFITIRE -HEREREESHIIPWM. ..o 17
3.1.5 R RBEANNRZER/IFREENAPWM - E RIERSSH R BBIFBIIPWM. ..., 20
3.1.6 PWMBIBIARTR ..ottt ettt ettt s st sttt s sttt s st esssasasassessas 23
3.1.7 FEBCBTFTEIHRN vt eeeseeeee e ses e e st sesas e tesaesssaseessssessesassesassssssassssasaesesassessassssasassssasaesasassaes 24
3.2 S AEHIARIEEIRE ...ttt ettt ettt sttt ettt ettt a s s eesenas 25
3.2.1 T TR IR T BRZEHA ... ettt ee et e eeeeee e e e e eeeeeeat e s eeeeesaeeaeaeaeeeeeeetaeeaeaeaseneeeaeasaeeeeeaeeaeaenaens 25
3.2.2 JEBEIRITE oottt ettt et ettt s et ee s et s aet e e et et esas et et et esee et et s aeaesenetanaeaees 26
3.2.2.1 R R B B A P T5 325 ettt sttt eeaes 27
3.2.2.2 MIARIRTHBSEH L. CAV/AMEUBS .ottt s et aeeaes 28
3.2.2.3 VG S RBR .ottt et et ettt st s e s et e ettt e s e s et s st et et e s e aes e aetat s etnee s et et enas e nenas 29
3.2.3 T A DR T B B P B ARTE ..ottt ettt et s s et essaesetassessaesetasaesssaeaeeasaesaes 32
3.3 BB T R BT B .ottt ettt ettt et ettt a et et sttt s et st e sttt et et et s s e sesetetasasaeseseaetasas 34
3.3.1 EETRT ZR BT EIBTIERIZERR < oottt ettt s st es et ses et asseneseeesnans 34
3.3.2 B TR R BT E T TIIAE ...ttt ettt ettt n et saees 34
3.3.3 TV CCLSHTEE TR TR FTTEER ..ottt et tee et e e s et s sasaesetassessaesseasaessseaesasaesees 34
334 B T TR T T ettt ettt ettt sttt ettt sttt at st et et s s et es et etan s aene 35
3.3.5 B TR 2R AT A d R T B REF oottt ettt et es et ssaenasseneseeeenans 35
3.3.5.1 VCCLSRETITE  (VCCLS UVLO) eeereeeeeeeeeeeeeeeeeeeeeeeeeseeeeseeseeseeseeseaseaseessassassaseessseesssesesesssesssesennenns 35
3.3.5.2 VCCHS RIEBATE  (VECHS UVLO) oottt esses st sssasssssssssssassssssessssassesssassssanes 35
3.3.5.3 T IEIE TR oottt ettt ettt s st s aetas sttt eneaeset s aesenaenesasaenees 35
3.4 FEEEBZRER oottt ettt ettt ettt e et st et et et s et aet et et s e e s et eranas 36
3.4.1 TR B AR R R ...ttt ettt sttt a et et s et ettt a et et s s st tnas 37
3.4.1.1 P R AL B A B R AR B T PVCC_SETPT oottt essae e ssaesssessesssessssessnans 38
3.4.1.2 B B B R ettt ettt s ettt ts s ees s e eenaenaeeeneees 39
3.4.2 DVDDZRERRIESS ..ottt ettt sttt sttt n et st es e 39
3.4.2.1 DV DD ER AR EBEOCP ...ttt e et e ettt ts st eese st eesesasaesstasaesssaesessaesssasees 39
3.5 R T R BE ettt ettt ettt et e e ee et e et s et e sesaeaetasaeseeasae s et et enesaesesanaenes 40
HIRFAR 3 Rev. 1.0

2024-05-28



6EDL7151 iﬂﬁl’]@()n

as
3.5.1 RDSON/RERZ FI L FREBBEREEZARTR oot eeeeeeeeeeeee s e estes s eeaeeeeseeaeessesesesesessessasessaseaeessanes 41
3.5.2 B R Tl T AR BR T TR AT ..ottt ettt et s et et se e eesaeaenaeseseas 42
3.5.3 B A T A B T BETIE] ...ttt et esas e e sae et seseeaeset s e sesaeaesaeas 44
3.5.4 =25 o 7 a2 L -0 =1 T OO OO OO OO oo OO TP PO 45
3.5.5 B T R B ettt ettt e sttt s et tes et aesenaeseeenans 46
3.5.5.1 OCPFIT ottt e ettt et sttt sss e set s as st aesesasaesesasaesssaessssassesasaens 47
3.5.5.2 O PHBEIRES ..ot e e et et e et et ee et et eeae st aeeeaseaesassesasensaseaeeeeaseasastasseaesaesseaeeas 47
3.5.5.3 OCPEBIBEEITE .ottt sttt sttt sttt e e s sae s et ss s asassesesstsasasassetesensans 47
3.5.5.4 PUWIM BT ..ottt ettt ettt et s et s st ss et sas s senesssstsasassessesssanassenenes 48
3.5.6 B T R T R B E ZRITEFR ettt ettt es et sesaetas s eeeeeens 49
3.5.7 R A B B T ettt et st e st es e e set et esasaesetasaessaesesasaesasaesesens 49
3.5.8 R T A B B TR ettt et e ettt ettt ettt tas et en e eneas 49
3.5.8.1 PREBEIBHYTAZE ...ttt ettt s et ss s et s s e sessssassassesasesassasessessaessseees 50
3.5.8.2 1BITCS_GAIN/AZ SIBISEIRIMEEEIBIZEITIZD ..ottt 50
3.5.8.3 Bt A g R A RINEERICS_GAIN/AZ SIRISEILIMEBEEHYAZRED ..o 51
3.6 VDS B REBEZRZTE ..ottt ettt ettt ettt ettt ettt et st esnasans 51
3.7 VDS L BB OFFIRZRIZIIAETR ..ottt ettt et s e st ses et ess e sesaesesssaesessaeanes 54
3.8 B R R BB ettt ettt ettt ettt ettt ettt ettt n et et e ettt e e e e s et s tesanaes 55
3.9 BT THITEBTBS ..ottt ettt ettt ettt ettt ettt s s e 55
3.9.1 B R R I T BT BE ettt sttt nas e e e senaees 56
3.9.2 B R T T BT BR oottt ettt ettt sttt ettt s s tnaesns 56
3.9.3 T P R | I BBIBE T ..ottt ettt ee et s et st aesess st e s ssaesetasaesesenesanaesees 57
3.9.4 BB R B | T BT B oottt ettt et s et et e ettt see s et s eeseaetanaesees 57
3.9.4.1 B RABTEBBHBIDE ...ttt ettt ettt ettt et sttt s st ettt naens 57
3.9.4.2 P UM B R B Tl et ee e e e et e s e et e e e saesaeseseseeseeseeneseseneeaeeanes 57
3.10 B TITBET TN ...ttt ettt ettt ettt et a et et e st s et e s s et et ets e s etaeaesesaenereas 58
3.10.1 EN_DRVG B .ottt sttt sttt st st ss st ss s st st assssstesssasasassesnas 58
3.10.2 VSENSE/NBRAKEG B ...ttt ettt sttt et s s s s sssstassesaesessssssasassesenas 58
3.10.3 CS_GAIN/AZGIBEN. ...ttt ettt sttt sttt s st s s s sasassssesesasasasans 59
3.11 ADCEEIR ...ttt ettt ettt sttt sttt sttt sttt et et st ettt et st etas s et s st esanaesns 59
3.11.1 AD G BB TIFRTEIEMR ..ottt eee st ee et ea e et e s s et e seeaeeassesaesasseeaseenneaes 61
3.11.2 T T B B L R ettt ettt ettt ettt ettt s et et ettt et s et et et etat s esanaenn 61
3.12 D= 0= 1Y) (OO OO OO OO 62
3.12.1 B B R Tttt ettt ettt ettt ettt ettt et st s et s s et e ae st s e te e set e aesenaeaeseas 62
3.12.2 AR IR B BE R CSAMPIE I ..ottt ettt ettt sttt as st assssss st st sassssasaessessans 64
3.13 B TR AT oottt sttt ettt a et et e st e st et er s sannena 64
3.14 FRIPFOBBIFEARIE ...ttt et ettt ete s e et et eses et et eseseatateseseeaseseneseatesesensaseseneneaseaenan 66
3.15 TR B R AR -OTPHISPHE LT ..ottt ettt ettt sttt st ss e s s essesssnas 70
3.15.1 OTP A P AR AR . IE B B BRTIATE oottt ees et sss et es e s e sasaeaes 71
3.15.2 Y 21D L =TT 72
3.15.2.1 SPIBISTIRT <.ttt ettt ettt ettt ettt e et et aeneneasasananans 73
3.16 BT T B B BT .ottt ettt ettt ettt ettt et a st a et an et et et et et et eeen e s et s senaeaes 74
HIRFAR 4 Rev. 1.0

2024-05-28



6EDL7151 iﬂﬁl’]@()n

EE:
3.16.1 G B P AR I ettt ettt ettt ettt et ettt et et et et eee et et s e eaeseaetanaesaes 74
3.16.2 BT T B B T .ottt ettt sttt st ettt s et et a et et s st es e aetneesns 77
3.16.2.1 B B R S B T B oottt ettt ettt ettt ettt st a ettt e et et ettt et ettt a st et ennans 78
3.16.2.2 T R T B T R oottt et ettt ettt ettt s s et tas e set s et asaenerasaenaes 80
3.16.2.3 B R B BT E B ettt ettt ettt e st e et st e e ettt at et et e et et e et an s et s eeeesaeaeteas 81
3.16.2.4 B R S B T B ettt ettt bttt ettt ettt e et et e sttt ettt s et et enatans 82
3.16.2.5 DT P R S B T BB ettt ettt et st e e e s ettt ees e set s ae st ese s s e s esasaeeetaesetsaeseeasaens 84
3.16.2.6 AD R B BT T R ettt e ettt ettt ettt et s et et ee e es et ee e ee e 85
3.16.2.7 B Ta T R R BT T R ettt ettt e et e e ee s e e s et e en s eenseas 86
3.16.2.8 T B D T TF B et e ettt ettt ettt ettt ettt e sttt et e e eet et etas e set s etesaesesasaenees 87
3.16.2.9 D S R B B B B T BE .. veveceeee et ettt s s e st s e eae s sas et esess s et ss et assesaeeasaeseetasseeasesaesans 88
3.16.2.10 B B R BT TT B oottt et e e ae et e st st st e s et s e ses e s ets e s et s s eaet et etasaeset s etesasaesasaenees 91
3.16.2.11 == <O 92
3.16.2.12 D B B T R oottt ettt ettt ettt st ettt nasaens 94
3.16.2.13 P M T B BT TE RS oottt ettt ettt et e tas et et s e e s e s et s et et aesetasaeseeasaesetaeaes s e aet s e sesaeeas %
3.16.2.14 R R BT T B vttt ettt sttt et e aet et s s et sae e et et esae e set e e sesaeseranaees 97
3.16.2.15 B BT B BT E RS ettt ettt ettt e et ee e eeeeeaeeeeaeeneae 98
3.16.2.16 B BT B BT RS 2ottt ettt ee et e et en e eeasns e 99
3.16.2.17 B A D T B A i BT TR BE oottt ettt et s s e sas et esasaesatsaesasaeseeas 101
3.16.2.18 A D T B T 0T 78 B At BT T BE ettt ettt sttt sss et s esesasaeeeas 102
3.16.2.19 T DRIV E R E i B T B ettt e e e et ee et see et ee e e e aeeaeeaeseeaseasaseasessassasaneasssassaesaes 104
3.16.2.20 T RIVE B T il B TE R oottt ettt sttt sttt s st sttt s seeas 105
3.16.2.21 Dl R B B BT TE R vttt sttt sttt ettt sttt st ettt et ettt st eranas 106
3.16.2.22 B o TR I B BT 1B o ev v eeereeeeeee e et ss e e st e e s s see et esas s et et et ae e s et s e sesasseeas et asasaesstassessassstasaesssaeseeas 107
3.16.2.23 B R T R B B T B B T BE . vttt et et s et s s e s e tas et et s aesssassessassetasaesssaeseeas 108
3.16.2.24 B T R T R B BT B BT TR 2.t st s et s et es s ts s s essassassssaesasssnaees 110
3.16.2.25 O P R B T R oottt ettt ettt ettt et st et e s et s ses s s e s et s etsaesetaeaesenaeseneaees 113
4 B R T ceeiiiiiiiiiiiiiiieeeeeeieeeeeeeeeeeseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssnssnsssnnee 114
4.1 L I R R T TE HL. v veeveveeeeee e eee e e te e ts et ses e s e s s sesasae st s s sesaesetasassasassesasaesessaesssassssssaesesasaenes 114
4.2 E DRI ..ottt ettt ettt ettt ettt a ettt et e st et e s et e s et e e enesenereas 117
43 E 2 OO 118
4.4 I = OO 118
4.5 B ettt ettt ettt ettt ettt e et e ettt e s st et e ae st et et e et et et eset e aeenaeaeraeaes 119
4.6 BBETIERE] ..ottt ettt e ettt ts et s s et et eneesaeeenaeeaeseneeeenesans 136
5 FZFBIER veeeerreeeireeeessseeeesseesessseesssssesssssesssssesssssssssssssssssssssssssssssssesssssssssssssssssssessssasessnnans 145
5.1 HETEBTIIEBTTIE <. oottt ettt sttt a st s et et s et et an e st s essassetnassaes 145
5.2 PCBTI EIIEIN oottt ettt ettt et ettt et st et e sttt et st ettt s s e st esetatnanaens 146
5.2.1 AL ...ttt et ettt a ettt s et et et et et eee et et e e eesaeneneas 146
5.2.2 FEUIE T ettt ettt et ettt s et st s et sttt et et et et ese et et e e aeseneneas 146
5.2.3 B R A B I DV DD AR IERRIESS ..ottt ettt ten 146
5.2.4 B A R T B A L B TaT 2R ettt et e e eee et et e e et eeeeaeaeeeaeeseet et s eaeeeesaneeeeaseeeseneneaseaees 147
HIRFAR 5 Rev. 1.0

2024-05-28



6EDL7151 il’lﬁﬂ@Oﬂ

EES
5.2.5 B T T ettt ettt et e et e e et eee et s eeeeaeeeeee e s eeeeeeeetee e s eeeeeeeae e sasaeeeeeeassenesaeeneneens 148
5.3 B B 7 oottt ettt e e ee e e e s s s s s e e s e et aseseseseseseseseseseseseseseeeseneeeeeae e et ae et sesaseseseseseseseneseseneaeneaens 149
6 ESD RIPTIT I BIEE] ..evvvveeerevreesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 151
7 FTBE SR cveeerernieeererneeeeresssesesressssssesesssssscsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssnsns 155
8 FETTIE TR ceeeieiiieiiiieeeeeeeeessesesesssssssssesssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 157

B BT . e eeiieeeeereteeciieceeeeeeeeessssessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnssnnns 158
HIRFAR 6 Rev. 1.0

2024-05-28



6EDL7151

15| EIEMThiae

1

1.1

|1 B T 6EDL7151H95 | BIHES,

5| B EMThaE

5|ECE

afineon

= =
E O @ I < 5
> @ 0 0 2« % g £ %
S 8 8 8 9 &5 © 2 » © E
1481147} 146!145!144!1431142!1411140} 39! 138!!37!
nscs [1 ] 36 GHB
SCLK [27 ! : 35| sHB
spo 37 ! | 34| N.C.
sol |4 5 : 33| GLe
nFAULT |5 i ; 32| <18
INHA _{::‘__-,E i Ground Pad ! i_‘;i_} CSNB
INLA 7 | i (DGND) : 30| csne
INHB |8 i : 29| sic
INLB [9 | | : 28| GLC
INHC |10} : : 27| nC.
INLC |11} l : 26| SHC
CS_GAIN/ [13 125| GHC
AZ [
1131114} {15} {16} {17} 1181119} 120} 21} 22123} 124
3EEEE3 8758 E 3¢
g3 & B 35°895%yg
=
=
E 1 SR E
[— RN o
1.2 5| B E X MZhak

7= 1 #8A 6EDL7151 IR B AR5 | IBV4F 4 FIThEE,
1T BN, O: i, 10: WAM/EiEE, D: #8F, A: &, AD: &N/ E=F,

P: EBIJR, G:. &,

=1 SIRIE X
Pin No. Pin name| 10 Type Description
1 nSCS I D Chip select for SPI. Active low.
2 SCLK I D SPI clock signal.
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Pin No. Pin name| 10 Type Description

3 SDO 0 D SPI data output signal.

4 SDI I D SPI data input signal.

5 nFAULT |O D When low indicates that a fault has occurred; open drain. Connect
external pull-up to MCU power supply.

6 INHA I D PWM input signal for channel A high-side. PWM input for 1PWM
modes. Connect to DGND if not used.

7 INLA I D PWM input signal for channel A low-side.
Input of Hall sensor Ain 1PWM modes. Connect to DGND if not used.

8 INHB I D PWM input signal for channel B high-side. Connect to DGND if not
used.

9 INLB I D PWM input signal for channel B low-side.
Input of Hall sensor B in 1PWM modes. Connect to DGND if not used.

10 INHC I D PWM input signal for channel C high-side.
DIR signal for IPWM modes. Connect to DGND if not used.

11 INLC I D PWM input signal for channel C low-side.

Input of Hall sensor C in 1PWM modes. Connect to DGND if not used.

12 CS_GAIN/ |1 A Analog programming for the current sense amplifier gain.
AZ Dual function as auto-zero: input to control the external auto-zero

function.

13 VSENSE/ |1 A/D Analog programming of DVDD output voltage during start-up.

NBRAKE Connect a pull-down resistor Rsense to select DVDD voltage:

Rsense< 3.3 kQ=>DVDD=3.3V
Rsense= 10 kQ=>DVDD=5V
After start-up, the pin is in nBRAKE mode: used for motor braking.
Active low.

14 DVDD - P Supply for external MCU, Hall sensors, and so on. Voltage is
generated by an integrated linear regulator and defined by
VSENSE pin or SPI.

15 PVDD - P Power supply of the device.

16 PH - P Buck phase node voltage. Connect to output inductor.

17 PGND - G Power ground used for buck converter, charge pumps, and gate
drivers.

18 VDDB - P Buck output voltage. Connect capacitor between VDDB and PGND.

19 CP1L - P Bottom connection of the charge pump flying capacitor 1.

20 CP1H - P Top connection of the charge pump flying capacitor 1.

21 CP2L - P Bottom connection of the charge pump flying capacitor 2.

22 CP2H - P Top connection of the charge pump flying capacitor 2.

(RIBETA.....)
HIRFAR 8 Rev. 1.0
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Pin No. Pin name| 10 Type Description

23 VCCLS - P Output of low-side charge pump. Connect a capacitor from VCCLS to
PGND.

24 VCCHS - P Output of high-side charge pump. Connect a capacitor from VCCHS

to PVDD or PGND.

25 GHC o A High-side gate driving signal for phase C. Not connected or
connected to PVDD if not used.

26 SHC 10 A High-side source connection (phase node) for phase C.

Positive input of current sense amplifier C for Rpsonsensing. Not
connected if not used.

27 N.C. - - Not connected.
28 GLC o A Low-side gate driving signal for phase C. Not connected if not used
29 SLC [0] A Low-side source connection for phase C.

Positive input of current sense amplifier C for shunt resistor sensing.
Short to PGND if not used.

30 CSNC I A Current sense amplifier negative input for phase C. Short to PGND or
DGND if not used.

31 CSNB I A Current sense amplifier negative input for phase B. Short to PGND or
DGND if not used

32 SLB 10 A Low-side source connection for phase B.

Positive input of current sense amplifier B for shunt resistor sensing.
Short to PGND if not used.

33 GLB 0 A Low-side gate driving signal for phase B. Not connected if not used.
34 N.C. - - Not connected.
35 SHB 10 A High-side source connection (phase node) for phase B.

Positive input of current sense amplifier B for Rpsonsensing. Not
connected if not used.

36 GHB 0 A High-side gate driving signal for phase B. Not connected or
connected to PVDD if not used.

37 VDRAIN I A High-side drain, the common sense pin for high-side VDS sensors

38 GHA o A High-side gate driving signal for phase A. Not connected or

connected to PVDD if not used.

39 SHA [0] A High-side source connection (phase node) for phase A.

Positive input of current sense amplifier A for Rpsonsensing. Not
connected if not used.

40 N.C. - - Not connected.

41 GLA o A Low-side gate driving signal for phase A. Not connected if not used.
(RBLTH......)
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Pin No. Pin name| 10 Type Description

42 SLA 10 A Low-side source connection for phase A
Positive input of current sense amplifier A for shunt resistor sensing.
Short to PGND if not used.

43 CSNA I A Current sense amplifier negative input for phase A. Short to PGND or
DGND if not used.

44 CSOA 0 A Current sense amplifier output for phase A. Not connected if not
used.

45 CSOB 0 A Current sense amplifier output for phase B. Not connected if not
used.

46 CSoC 0 A Current sense amplifier output for phase C. Not connected if not
used.

47 CE I A Chip enable. Starts up the device upon the rising edge.

48 EN_DRV |l D Enables the gate driver section and internal circuitry based on the
configuration. Can be configured as a watchdog clock. Internal
pull- down.

- Ground - G Ground connection for digital section. Solder to PCB (Printed circuit

pad board).

MR F AR 10 Rev. 1.0
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2 {EE

R I
— = [ -
EM_DRV CE CEMNA SLA | GLA| NC. EHA | GHA
Aa 47 L-[_. {2l 1 BE g BB
F'Tj“"
I {4
i O L5 veeHs
o I. [T M5
LY GD_A
A A
h A
| Current sense control |
(e Digital core
SCLK
OTP
SPI memory Faults and
oo interface protections
500 .| Configuration
= registers 1
AFALILT t h 4
PWM
INHA Gen.
INLA, Control logic —>
INHB
PWM
INLB logic
INHE A
GD_C
INLC
5
¥ r%L
Power supply control “ e
PRy A sHe
H
1S "
4'} To Roras
CS_GAINI VCCHS
AL "
12l Sensing | Buck controller + linear regulator | ry oD
Res_gan’ q%w ! -1-52 E_EE Charge pump 1
DGND& VEENSE/
EPAD NBRAKE
= 2 EE
11 Rev. 1.0
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3 Thak 5 Be
3.1 PWM IR

6EDL7151 3R HIUFHARERY PWM RN — N F TR FHE AR MCU TR, F—MIEE 6PWM, EFRE MCU
BI75 N PWM 55 AR A R IRGIRIREN88, 6EDL7151 LI T BHM=FER,, ©INAEER BT HI2S M

PWM £, EaEMBIRIFINGE, EAHUARNEERSERENERNT L, BaEIEX Y8 B oiREETA
BERATHAERER B, sERENGHERIXNENHRAEFTEMELZ RN,

6EDL7151 ZHFLUF PWM ART, AI@id{iis PWM_MODE 14 :

6PWM

2 3PWM

3. 1PWMATIR AR

4. HERERISS A/ 1PWM

5. WE/RERSERMNREBRRENRN 1PWM

U NSIRMETEXESH PWM B FERNEZIFAEE,

ZFE: BILURIEH—IHE, T esE=1E, PIESTIER, EXFIERLT, ZEiN/GX=ERIEN
INHx FIINLx 15 S#21EEDGND, HIFHEAIGHx. Glx. SHx FISLx 155,

NPE

3.1.1 BB/ MRILBENBIPWM - 6PWM

Y15R PWM_MODE 3&E& /7 b000, NIl 6EDL7151 EEE 7N MHRIZAY PWM SN TEUIETNT, RuzhHlzs (Mcu)
RE=WEAPWMEES, SEMFEEMPWMZ B)EEFRXEE, HTFLE/FERE, 6EDLT151 EBF&xIEIHX
BiEl, LARALEH IR B @ .

VSENSE/nBRAKE 5| F LAZE AR EIEHEN. SR E 3.1.6 E BXPWMGHIZIERNHEZE B,

K2ETRT PWMIRERNHEER, BERERTIIHEXHNAFE,

=2 6PWMIEREER

INHx INLx VSENSE/nBRAKE | GHx GLx SHx

1 1 1 LOW LOW High-Z

1 0 1 HIGH LOW HIGH

0 1 1 LOW HIGH LOW

0 0 1 LOW LOW High-Z

X X 0 Brake cfg. Brake cfg. Brake cfg.

R X BT EEET

ZFE: FIEpThEERT LU E 7 T AL B IRMOSFET, FrBESIMOSFET, ZEXFTEIZEKE, BLi5arEH ML
RE S

BIRFAR 12 Rev. 1.0
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MCU 6PWM mode

PWMtimerg—ll—IULlLIULll INHA —— _’EGHA
VLU § e — > pew
nigininiginin nve —] 224 L5t s
PWM timer g time E@
| | || | || || || | INLB _ins.ven:icm_> GLB
M o INHG — L [ GHC
PWM timer EI; Eli
LN § e — —» [] GLC

GPIO [] | [] VSENSE / nBRAKE
Current |

ing |
YTl s P R ——— <}-----------‘°’e_"‘°i"§.-

Optional
Pos. sensing position sensor
&3 6PWMIEIN AR
3.1.2 BEBA=MUIIHNBIPWM - 3PWM

@I ¥ PWM_MODE iifi& &/ b001, BI¥§ 6EDL7151 ERE A 3pWM i, EXMERT, SHIRF—1EA
PWM{ES (&fll) - 6EDL7151 RIRIE R 3 HehERRMIES. HiGNBIEENILXETE, FEXBYE @i
15 DT_RISE # DT_FALL JIZ%R1E, ATFEEIME (BT REBETE) fEESE MEBELH) R,
FIERX T L2 INL 55,

VSENSE/nBRAKE 5 |HI] B F BN &GN, BHET 3.1.6 THREXFIERANESZEE. B 4318457 1ZPWMIER
E"J/%éjbgo

w3 3PWMENEER

INHx INLx VSENSE/nBRAKE | GHx GLx SHx

1 0 1 HIGH LOW HIGH

0 0 1 LOW HIGH LOW

X 1 1 LOW LOW High-Z

X X 0 Brake cfg. Brake cfg. Brake cfg.

2B X ETIEEE R

ZFE: FIEpThEERT LU E 7 T AL B IRMOSFET, FrBESIMOSFET, ZEXFTNEIZEKE, BLiGarE ML
lﬂgﬂlﬁﬁﬁho

BIRFAR 13 Rev. 1.0
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6EDL7151 Infineon
3 Thieiiee
MCU 3PWM mode
PWM timer ] |||| || || || EINHA— —» GHA
INLA ===+ — GLA
. Dead
PWM timer [] |||| || || || EINHB 1 time —> GHB >
INLB  ---+ insertion [ GLB
PWM timer [] | || || |||| |EINHC— —> GHC 1
INLC ===+ —» [] GLC :
|
GPIO 1 | [] VSENSE / nBRAKE |
Current |
ADC 03 Q sensing _!
Optional
. position sensor
Pos. sensing []
El4 3PWMER AR

3.1.3 EF—1MRANMNREEEIPWM - 1PWM

L PWM_MODEI& & /9b0108Y, 6EDL7151FEE NIPWMIER, EXTERT,

=5 INHA B SRS A FHRE

6EDL7151 F=4ERY PWM BIHHAY B LY (SRIBRE) TR, WRERBALURER EEBEER RS, FIH
INHCESH S 128 HstRm (AR =iRE) . #RIE(I% DT_RISE 1 DT_FALL HF894%1Z{E B shisi NJEX B8],

5 A1IPWMIRILH R FLE,

MCU 1PWM mode
PWM timer INHA (PWM IN) — ) E GHA
—» GLA
GPIO INLA (STATEOQ)
Dead >
GPIO INHB (STATE1) time E GHB )
insertion > GLB
GPIO INLB (STATE2)
erio o JULTUUUVUUUUT O pionar 10 W)
optional —> GLC I
INLC (not used) :
GPIO | VSENSE / nBRAKE Current |
sensing |
ADC === — e e, e e = = — —_——r e —————— -
Optional
. position sensor
Pos. sensing
Es 1PWMIER 5

Iesh, PR RILUEE F1E25 (18 PWM_FREEW_CFG 7EMf X E#fim A R 2 E#{TiER:

YHEFH

14
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o ZIRELSUR- A% PWM_FREEW_CFG=bl: 7EXMBERT, SREFRASEM MOSFET (A _ikE, IR
NBEERINEK 4FfTo

o EBIEER- U PWM_FREEW_CFG=b0: EXMERT, KM MOSFETBIFZ X, LUB/WMEZ
WESBNNSERFE, IEXNEERINR 5FT.

rRa H_RELRIPWMIER EER
State |INLA, |INHC |VSENS |GHA GLA GHB |GLB GHC |GLC SHA SHB [SHC

INHB E/

, nBRAK

INLB,
AB 011 0 1 PWM LOW LOW HIGH LOW LOW HIGH LOW -
AB_CB 010 1 1 PWM Low Low HIGH PWM Low HIGH Low HIGH
CB 010 0 1 LOW LOW LOW HIGH PWM LOW - LOW HIGH
CB_CA |110 1 1 Low HIGH |LOW HIGH |PWM  |LOW Low Low HIGH
CA 110 0 1 LOwW HIGH |LOW LOwW PWM |LOW LOW - HIGH
CA_BA |100 1 1 Low HIGH |PWM  |LOW PWM  |LOW Low HIGH  |HIGH
BA 100 0 1 LOwW HIGH |PWM |LOW LOW LOW LOW HIGH |-
BA_ BC |101 1 1 Low HIGH PWM Low Low HIGH Low HIGH Low
BC 101 0 1 LOW LOW PWM LOW LOW HIGH - HIGH LOW
BC_AC |001 1 1 PWM Low PWM Low Low HIGH HIGH HIGH Low
AC 001 0 1 PWM LOW LOW LOwW LOW HIGH |HIGH |- LOW
AC_AB |011 1 1 PWM  |LOW Low HIGH |LOW HIGH |HIGH |LOW Low
Align 111 X 1 PWM LOW LOW HIGH |LOW HIGH |HIGH |LOW LOwW
Stop 000 X 1 LOwW LOW LOW LOwW LOW LOW - - -
Brake | XXX X 0 Brake |Brake |Brake |Brake |Brake |Brake |Brake |Brake |Brake

cfg. cfg. cfg. cfg. cfg. cfg. cfg. cfg. cfg.

AR X B HEEEF

R SHx HIGH 27 SHx S/IIRIEPWM 15 5 7£ GND FIE 775 26 BB [F 88 - th BB £ 2 [G]LTIHE, - ZEm Eapik s, A
EFENMOSFET 2540 F /A2,

HRE BIRITIEERT Y AIE T AT EMNMOSFET. A B MIMOSFET, X 1T 2 (6] E I Bt 2

EXEH.
&5 WS RNIPWMEREER
State |INLA, |[INHC |VSENS|GHA |[GLA |[GHB |GLB |[GHC |GLC |SHA |SHB |SHC
INHB E/
, nBRAK
INLB, E
AB 011 0 1 PWM [IPWM |LOW |HIGH |LOW |LOW |HIGH [LOwW |-

(REAKTR......)

BIRFAR 15 Rev. 1.0
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RS () HERIERY 1pwM EXEER
State |INLA, [INHC |VSENS |GHA GLA GHB GLB GHC GLC SHA SHB SHC

INHB E/

, nBRAK

INLB, E
AB_CB |010 1 1 PWM IPWM | LOW HIGH PWM IPWM  |HIGH LOW HIGH
CB 010 0 1 LOW LOW LOW HIGH PWM IPWM |- LOW HIGH
CB_CA |110 1 1 LOW HIGH LOW HIGH PWM IPWM |LOW LOW HIGH
CA 110 0 1 LOW HIGH LOW LOW PWM IPWM |LOW - HIGH
CA_BA |100 1 1 LOW HIGH PWM IPWM  |PWM IPWM |LOW HIGH HIGH
BA 100 0 1 LOW HIGH PWM IPWM |LOW LOW LOW HIGH
BA BC |101 1 1 LOW HIGH PWM IPWM |LOW HIGH LOW HIGH LOW
BC 101 0 1 LOW LOW PWM IPWM  |LOW HIGH - HIGH LOW
BC_AC |001 1 1 PWM IPWM  |PWM IPWM  |LOW HIGH HIGH HIGH LOW
AC 001 0 1 PWM IPWM | LOW LOW LOW HIGH HIGH - LOW
AC_AB |011 1 1 PWM IPWM | LOW HIGH LOW HIGH HIGH LOW LOW
Align 111 X 1 PWM IPWM | LOW HIGH LOW HIGH HIGH LOW LOW
Stop 000 X 1 LOW LOW LOW LOW LOW LOW
Brake | XXX X 0 Brak Brak Brak Brak Brak Brak Brak Brak Brak

ecfg. |ecfg |ecfg |ecfg. |ecfg. |ecfg. |ecfg |ecfg |ecfg

R X BT EEE

R SHx HIGH ZE7 SHx S/IIRIEPWM 15 5 7£ GND FIE 775 26 BB [F 88 BB th BB JE 2 [G]LTIHE, - ZemEapik s, A
S MFENMOSFET 2540 F /A2

AR g%%%g&ﬂﬁﬁﬁﬁﬁﬁﬁ 1AAUMOSFET. FFBEBAIMOSFET, TEXF TAIZ 6] E RGP B Hidi ik
/] /Lo

3.1.3.1 125 #FiRE

N INHC AlIER M TR 12 T itm, SHAN 6 DR (ERH R 2 ERHRIEES) 8Lk,
ZFA AR ER AR =AEEE, £ 12 PBEERT, HERKDSENE, EFMNEFHBERE 284
B ATIIEHITE 30° (BAE, TR) LUA, e THAIREBIFEA N 60°% i 7 BHERMAE
Ko, BERETIIMIMUEERE. HMIEHIZSTAEXLEER, HIRIE &R 4 RSPEIETEES INHAL INLAL
INHB. INLB#IINHCo MALZHETLUEBL, INHCESHMEReFE30°T1R—K,

YR INHCES KU, NIKERM AR 4 3 | SPARBIEE,

5130, R INHC AATFRAL, MESFELHE 6 THEFREE. R INHC RIS, MENEITFIRE

?j ifj%tﬁﬁ%ﬁﬁﬁﬁ'\ 30° BYR I, AP A] LAfE A iX LA T S hed% 30° UJH— K INHC 5|BIR6IIE 12 ik

MR T\ 0

VSENSE/nBRAKE 5 |HITT R FEENFIEN. ERET 3.1.6 BXFIZHERNEZEE, UTE2RAMAHEINGENFHE:

MR F AR 16 Rev. 1.0
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3 ThaeER

INHA - PWM 58I\, TEX PWM %t 5= EbFISaER

INLA. INHB. INLB- HiFHIEX TR EER

INHC - 183355 30° I —XR & H 12 FHAES, TNFRFEBT (HEBRF) LUHT6 TikA
INLC—TEUAE X T iZB N ZBE, BICEEAIE

VSENSE/nBRAKE 155 - BUER, 6EDL7151 sRH|EEAEITH

GHA. GLA. GHB. GLB. GHC. GLC- BftPWMigHH{ES

F 4 BR7T ZTIRELRBY 1PWM RNV ATREIRES, MER 5 B F EshERIETR.

3.1.4 wH—TNHRAR PWM, BEERERBEANH#ITRME - HFE/RERIEN
1PWM

6EDL7151 EER=1E/RILIR2E (WFE3.8FE) , AFHRNBNEHER, XANEBTFEFERZQN, &q]

BF Bk PWM AR, MK MCU TR PWM R, XIS ERMASBURE N AR RIEE, XL Al

BERARIGEHIRS R EME R RN EBERA INHA BN RN HES.

EEAER, FEI% PWM_MODE i ECE A& boll, BEERINR 6 RERMAIER. TLERT,

6EDL7151 S ERERBWAERIRE PWM aHE S XIER . WHESHETLEAIMZER INHA 5L

FIARRE, FEXBTEIARHE DT_RISE #1 DT_FALL FHIRIZE(E B ohiENo

6 N EREREBNIPWMER REE,

5%313F &M, BRTLLUARERMEENER AR, XEHERET PWM_CFG HiFas PRI

PWM_FREEW_CFG #1Té4miZ: —REMESNER. —NERAKRETEER. A “LOW HRE & 6 PRI IPWM E

ToEN AT EE,

S5HPWMIRTUZEA, VSENSE/nBRAKES |FIAT I FEBNHIGH, S ET3.1.6 BXHIEHEIINEZERE,

I‘{'ICU or 1PWM mode
simpler with Hall sensors
circuitry
GHA
PWM timer [ :gvHvile) — —> E :|‘>
>
INLA (HA) GLA
GHB
INHB [t)i‘:: > E :‘|>
insertion F—»
INLB (HB) GLB
GHC
GPIO [J INHC (DIR) —> E > Hall
—> I'|l sensors
INLC (HC) GLC I
[
GPIO [ VSENSE / nBRAKE [
Current |
<I sensing |
ADC === e e e e e e e = = ————]————— -
Ee 1IPWMEERHFE/RERSE, BiEEA TR

HEFM

17
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rRe6 HERERB 1PWM BHER, TERIER

INLx INHC VSENSE| GHA GLA GHB GLB GHC GLC SHA SHB SHC
[A,B,C] |(DIR) |/
nBRAKE

101 1 1 PWM IPWM LOW LOwW LOW HIGH HIGH - LOwW
100 1 1 LOW LOw PWM IPWM LOW HIGH - HIGH LOwW
110 1 1 LOW HIGH PWM IPWM LOW LOW LOW HIGH -
010 1 1 LOW HIGH LOW LOW PWM IPWM LOW - HIGH
011 1 1 LOW LOW LOW HIGH PWM IPWM - LOW HIGH
001 1 1 PWM IPWM LOW HIGH LOW LOW HIGH LOW -
101 0 1 LOW HIGH LOW LOW PWM IPWM LOW - HIGH
100 0 1 LOW LOw LOW HIGH PWM 'PWM - LOW HIGH
110 0 1 PWM IPWM LOW HIGH LOW LOW HIGH LOwW -
010 0 1 PWM IPWM LOW LOwW LOW HIGH HIGH - LOW
011 0 1 LOW LOW PWM IPWM LOW HIGH - HIGH LOW
001 0 1 LOW HIGH PWM IPWM LOW LOW LOW HIGH -
XXX X 0 Brak Brak Brak Brak Brak Brak Brak Brak Brak

e cfg. e cfg. e cfg. e cfg. e cfg. ecfg. e cfg. e cfg. e cfg.
111 X 1 LOW LOW LOW LOW LOW LOW - - -
(Forbidd
en state)
000 X 1 LOW LOW LOW LOW LOW LOW - - -
(Forbidd
en state)

HFE X BT HEEEF XXX RTAZTHIETREMBNAS,

ZEFE. SHxHIGH Z&7v SHx 5/IIETE GND FIE 775 26 B/ 2L Bt BB E 2 [E]LTHE, - Z Zapikas, RN FIEN
MOSFET B2 FF1FHZS

AFE: XWFZIREL TR, FLow” B! PWwM” Er,

2R %{/_7_%55ﬂﬁ(ﬁﬁﬁﬁffﬁﬁﬁﬁﬁﬁﬂMOSFET\ HrEEMIMOSFET, TEXA T I 2 8] E B IFr E L iR E
= Hlo

LT EHAERERZEN 1PWM 2RSS ThEE:

» INHA-PWMEBIN, EX PWM HEHESHI & LR

» INLA. INLB. INLC- ZERIEREEMAN (HA. HB. HC) tRIEENAIBENX PWM iaHET

»  VSENSE/nBRAKE 155 - &R, 6EDL7151 s&FIHITHIGHSE 4

+ INHC—ATME (DIR) 1=, B MCU iR, BFEXENIEES A

* GHA. GLA. GHB. GLB. GHC. GLC- SfUFEMEY WM imHES. B 744E TIRARSHREE,

WIRFMR 18 Rev. 1.0
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T
®
N
TN

5
il
ulléﬂﬁﬁw
&7 TR, AT REERLNRT _RESLRRIN, REEBESW
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3.1.5 e /RERBEANZERIFANERN PWM - HERERSEM
REMREFB 1PWM

B TARZTHNAEERXINESNXREZENXERE, BaAHNAEE UKIME/ NS THHE
INBIPCBEIT, XMPWMIER B FE T33P EMOSFET Z (8] B3 S BEEMOSFETN. /1o B R 1ES M
FEMMOSFET Z [BI X B BIA MR, XAl LB BReFIRHEEREIZR 75REM,

EE—RESIEESR, FTREBRRBILORESMMOSFET (PWMIAKIMOSFET) , M{EMIMOSFETIALZL AT SiE
RS EERBRIEEP, EMMOSFETEELRERBIFREPWMIEAHIMOSFET, ELtEEMMOSFETR SR,
EFEELEREFES#HTT. EBUERARERT HXRS. BF, KEAZFRTESMIAT, KECELRK
NMEMEAR, KREVERSLZEREMRESA, EHFFIRTEIR.

PWM_FREEW_CFG AR ECE N Z IR E R EshEm. —MERAKRETREER. AJLUBIRKR 7HY“IPWM”
B SR LOW RIFE,

RTHERERSE,. TERANZEHEFN 1PWM R EER

INLx VSENSE| Fully GHA GLA GHB GLB GHC GLC SHA SHB SHC
[A,B,C] |/ ON
nBRAK
E

INHC (DIR) =1

101 1 Low- PWM IPWM LOW LOW LOW HIGH HIGH - LOW
side

100 1 Low- LOW LOW PWM IPWM LOW HIGH - HIGH LOW
side

110 1 Low- LOW HIGH PWM IPWM LOW LOW LOW HIGH
side

010 1 Low- LOW HIGH LOW LOW PWM IPWM LOW - HIGH
side

011 1 Low- LOW LOW LOW HIGH PWM IPWM - LOW HIGH
side

001 1 Low- PWM IPWM LOW HIGH LOW LOW HIGH LOW
side

101 1 High- HIGH LOW LOW LOW 'PWM PWM HIGH - LOW
side

100 1 High- LOW LOW HIGH LOW IPWM PWM - HIGH LOW
side

110 1 High- IPWM PWM HIGH LOW LOW LOW LOW HIGH
side

010 1 High- IPWM PWM LOW LOW HIGH LOW LOW - HIGH
side

(REETR......)

IR 20 Rev. 1.0
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R71 () HEREBRHE. IDERNZEBERSRN 1PWwM BXEER

INLx VSENSE| Fully GHA GLA GHB GLB GHC GLC SHA SHB SHC
[A,B,C] |/ ON
nBRAK
E

011 1 High- LOW LOW IPWM PWM HIGH LOW - LOW HIGH
side

001 1 High- HIGH LOW PWM PWM LOW LOW HIGH LOW -
side

INHC (DIR) =0

101 1 Low- LOW HIGH LOW LOW PWM PWM LOW - HIGH
side

100 1 Low- LOW LOW LOW HIGH PWM IPWM - LOW HIGH
side

110 1 Low- PWM IPWM LOW HIGH LOW LOW HIGH LOW -
side

010 1 Low- PWM IPWM LOW LOW LOW HIGH HIGH - LOW
side

011 1 Low- LOW LOW PWM IPWM LOW HIGH - HIGH LOW
side

001 1 Low- LOW HIGH PWM PWM LOW LOW LOW HIGH -
side

101 1 High- IPWM PWM LOW LOW HIGH LOW LOW - HIGH
side

100 1 High- LOW LOW PWM PWM HIGH LOW - LOW HIGH
side

110 1 High- HIGH LOW IPWM PWM LOW LOW HIGH LOW -
side

010 1 High- HIGH LOW LOW LOW 'PWM PWM HIGH - LOW
side

011 1 High- LOW LOW HIGH LOW 'PWM PWM - HIGH LOW
side

001 1 High- IPWM PWM HIGH LOW LOW LOW LOW HIGH -
side

XXX 0 X Brak Brak Brak Brak Brak Brak Brak Brak Brak

e cfg. e cfg. e cfg. e cfg. e cfg. ecfg. e cfg. e cfg. e cfg.

111 1 1 LOW LOW LOW LOW LOW LOW - - -

(Forbidd

en state)

000 1 1 LOW LOW LOW LOW LOW LOW - - -

(Forbidd

en state)

BIRFAR 21 Rev. 1.0
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HFE X BT EEEF

ZFE. SHxHIGH 27+ SHx 5/IIETE GND FE 775 46 BB/ E S BB B /£ 2 [E]L#E, - Zem Z2apiX s, B AN
MOSFET B2 FHFH S

ZFE: XF_IREL TR, FLow” B IPWM” £,

HRE FIRITIRERTYAIE T AT EMIMOSFET. FrBEEIIMOSFET, X 1 T2 (6] E I Bt 2
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FBfa R VCCLS Fize BB 2 —INThaE, UNRiEiD SPI FE2R2 A, NI=TE EN_DRV 5|HIECE Z B VCCLS I
FTEEREIREIMILHEBE (VDDB) AT, Wz XELE (CEAHR) FIZEE—RKRE,

EXMIE R T, HAECE EN_DRV LUERIKEEFREY, BRARBER Crcas FRREMREGRITIFEEBE L
FlpvcCiEEME, FALLS Cvcas FEFTEE PVCC BEMBINERIELL, KKXRLD T BRERABEIETE o

EEF VCCLS BIFFe R, WA B 1728 SUPPLY_CFG HAY{iiE CP_PRECHARGE_EN,
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3.3.4 BERIAT

R RAVBEHETBIE X /9 VCCLS BBEXEIBfrmizBE (PVCCIRER) FRmmVEtiEl, BURFLUTILMREZE:
«  BfREEEE PVCC_SETPT fE#1T4MIZ. PVCCEBEME, BrlidaEii
o EBAIREVEMIE: ESRYBTHNZEA] 4858 /5 shEdE]
o BERBZE (CuwasflCvcns) : KAVCCLS A, B/NBIC BTN

BEEHY VCCLS 80K

ISEIENIEIE
v EBARYEEAR (CoMCe) @ BRI, BrIFETEK,
XEESEANRIFM 2RI VCCLS # VCCHS BBESUK. NIRRT B2 Eanedial, BiIUEMN Cveus &
glﬁ%gﬁjg%i&#ﬂ&%ﬁﬁﬁﬁ@’lﬁﬁﬁo XHFLTER Cucas B, KEEBRA Cc FUERE BRI VCCLS BISUKRH
ELULENENS
MREBMBEHETE], BINERBRIRMFTEINEE, XEEE 3.3.3% 1A,
BEARMERBERNBMITHES 3.12 EFIFHART.

3.3.5 B R A MR IR Eh 22 AR 1P

MiRIREhES B A LU T RIFIHAE

VCCLS R[EHiE

VCCHSX[EBIE

FohiMiR IR Th 28 Tl

FEXBYEliE N, XRGIES 3.1.7 Eii AR,

3.3.5.1  VCCLS XESE (VCCLS UVLO)

WNRIREHEB[EREET R 21 FFERY UVLO B, UVLO =FRIEMIRIREHER(EHE PWM ES o

EBchiRE], EBBEREE VCCLS T EH, HFFEIT uvLo EHBIEHBK UVLO RS, MMAIF PWM E51%
B2 MRIRsh S5 o

YN VCCLS FBIRHE H BT BRIRNEER AT E, VCCLS BEE T, &£, VCCLS BErIRE=it8id
VCCLS UVLO TFREEIE, MMSEH VCCLS UVLO tfE, 1BEIHFRIE 12 THEE %X FVCCLS UVLOM FEAMERY
5o HTFVCCLSUVLO, nFAULTSIMMEHIME, LUERSGHBIHITHEIES o] LURE A#1T,

3.3.5.2 VCCHSREHIE (VCCHSUVLO)

5 vceLs 25, VCCHS BIEMER T UVLO Ml UVLO EHFI TFIRRERIER 21 E,

EEhHZER, BEREEVCCHS 2FH EFA, EEEIT UVLo EHEIE, HBEM UVLOIRE, MMaiF
PWM %aitHo ¥03R VCCHS BBIEMIE HiB T BRI RVEIE SRR AT H, VCCHS BEMEFH IR TFE, BEfS, VCCHS
EBERABES#BIT VCCHS UVLO TIEHE, S VCCHS UVLO &, EEIEK 12, THRE S XF VCCHS UVLO
HWEEANIERE 2. BT VCCHS UVLO, nFAULT S|BI# T4, LUERFFIIGFITHIZS A LUREINRANE,

3.3.5.3 ZFiETH

S 23 SR IR Eh 28 X H1BY , I EE AT MOSFET R Be = BE TIFEMIRFBIEKT, BIXLEBERE L
AUEB AR AGE MOSFET, MMSHRSRHRENIIF, Flil, BEEEZBABEM MOSFET A KM MOSFET
BIETEUE. NIPHENIZIIR, BETE MOSFET MR SRR Z BIEEN—1"55 THIFEEFE, FEE—ARTE 100kQ £

o
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MR ERThER K IHAIRY , MMRAR FRIZEIRR, LARGIEERS@ENERD Sil. RFE55 T, EIEMmRIKE)ES
TEHIERIEEN MOSFET BY, XARFERAREM, FAM, XLEIMNBREBFTESAARERN PCBER,
BREERETEBRUERTEEFEMERNIIE,

AT EEFXANEE, 6EDL7151 MitRIKEhAZ SR 7 F MR N RIS, HApeELIR M RAMERTHL, ME18FIR.

v 55T BMIRIREhER A BIMAR AR Z B R R — 155 FHIFERR (R ospo_weax )o XIRTEMIR
IzhERkiF (FILEHTF EN_DRV XHAIERHE FEHTe2XA (CEXH) ) HAEMREFSS THL LEALH
5 _EEH#ERBIME] (R o) KMo

o SR MRS, TEMMRIRThERKEIAAE], SNSRIMNEBIIREIRR EBER T LR ERRETIEM, WA
TEESRAVERIN THL (Resposrone) » FRATREZ THIFIHFSEAIRIBERIER 0 F0&o

VCSLS/HS
—ab%
Gate driver]  GL/Hx |
logic & T :.. I E}
_|E} § RGS_PD_WEAK% Ras_pp_stRoNG :"-::— fe
- Losymx i
El18 FohifthkIXzhas THIEEPH, 2 HRIXEh2E X AR - R B EAEY, 52 TFhLh
AERUE.
3.4 HEBERS

ZISEBNT SHNBERS, B!

v BERINBRIEFXNEDREEE RS

+ DVDD &M EBEIAT SR fmigiat 3.3VE 5V

v EMIMRARIREESHIEBAIR (¥ 3.2 )

v BTEMMRIREHEFAIEBRER (¥I05%E 32 %)

6EDL7151 WY&t BT &IEAI BOM (MkLER) . APEEERRBAFTE_MNE. DIERHBEFERSE
ZIMERLAM, FBTHTEER NMoS KEZIRE, FELAT LR EENE SR,
PEEFIRBNESABINEFRRASKNERE D EEIIMEEBRL suxdIBEC wos » RN (EMFIE
) EBfErRLAMEERK DVDD FEEZ[EE. SNRALMRESNASEL, XMEMEERS T 2RI
X, FNFRFTIEERENRABRAR, 5, EXRARFESIEBIREBE (PVDD) FIfE

£ 5% DVDD M EBEETIES, AT AHEMINBAMIRM 33VE 5 VAEHRIEEREE. B 19 BT 7 B IhER
RIS EENTEE,
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VCCLS
(programmable)

Low-side gate
buck converter ::> driver supply

L,

PVDD [} Synchronous [

_q Charge pump Charge pump

Sooos low-side high-side o
| L YL i VDDB VCCHS High-side gate
PH [ : LBUCK ] . driver supply

. iJ

_| " -
I 1
I 1
I =
1

Linear regulator

= MCU, Hall
L 7 IN % ouT DVDD ] ) sensors, and
External soon
GND
=+

components
VDDB | Extra LDO,
'-IJ LED, others

E19 BRI R SR SR IEE

QBREIFEE RS (BERARMAMRER) ERRE, RiT ASRRE]LUER voDB 51 HIIMERA
fHtE, REWLL, FRERIRSEMAIEIRERESER 7 RARP (0CP) , LABsLE vDDB 5IHIS HEI X ig &S
FRAEAIRIR, SR T ENMOTIRIRIP (OTSHI OTW) LUMBIRISEMERT A F IEFBPRMG T,

3.4.1 [ 25 b [ 1 28

RESMER—HER, AT EERRENTHAITERIT TERMRIKGNSS B, XESHEBRGTEES T
MHRIREhER R, BI90, BNEEMMRIRENERER D A EMEE (B4, VCCLSUVLO) , FREFCHRESFLIMEIRERSDAE
IE1T, MR ERE RIS ERILDOM BB AT B 23N H A BB BR BV IE BiB1T,

Fr R BT H /574 = BB 18 “FF B 7BYi8] (ACOT)., S4H1EE SiEAY [aliTHl 5 548EL, ACOT A VF%iHRE S8
BHElAE TN, LUBRIMEAIBEER. SaRIRRA, PEEFIREEAULRRBAXIMEKIEZTIT,

BJLUEIE SPI M BK_FREQ sl N P& [E IR 2GR R EFF XIMZE (500 kHz Fl1 1 MHz) » ZE5.1E A
RIRETEMIENBRNBRNHEEFE .

FFE: BNGET OTP 1EUFE[FFE IR EHTE,

B2 B[4S HRBR A L 1A R 28 FE B AU IF 4B EI 90 & 20 FTo
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(-;5- .]1 __________________________ \
[ ync L UL e Current sense PVDD |
| buck converter and OCP {— I
==
I I
| e o
I Dicital » Synchronous | vDDB : I
[ gitatcore | buck controller PH | ’]/ i I
I T T i I
|
I » DRV | : Cvoos : [
I 7 L |
| uvLo/ emmmme |
I ovLo I
VDDB
e e Ll )
Internal ref O
(Analog: VSENSE, ! O MCU
or digitally programmed) _ - DVDD _ VDD
I A
% I GND
Linear
regulator
|
El20 ERRAT BEEEREBMEIER EROAT

3.4.11 [REEMSREHBERBTFPVCC_SETPT

PR RSB — N EEF M R EBRIRIBER P B SPIam SR EMN BiriikIRshzs R EPVCC (BARRIREhES
[£) EzhAZEVODBENME. XIFME AT MMM, Fla, WMRIRENEBEPVCCAHTV, NIPEEEIREH
BirBERENEENG6.5 V. EXMERT, BARETEEEREE TNEEBN=IEEPVCC=7V, VDDBA
PVCCZ (B X 2240 %8 Fimo

Rs FEEF et BAREBES PVCC_SETPT IRERIX R
PVCC_SETPT bitfield PVCC target voltage (V) VDDB (V)
bll 7 6.5
b10 10 7
b00 12 8
b0l 15 8

A REERRSREEIRBERETEEZEENS —NEERZRE PVDD S EBIRBE. IR 6EDL7151 KAAMEXT
YRR EEE, NIER VODB wou WEREE (BRK21) o EXMERT, EEFEBEFIFASPTE, 5
T ELIEFIARPRED suck okt (IAFR 21) o WRTEXME R TREEFHEs 01 HIE NI PVDD B EH—F E1R,
VDDBEEEFLE T BE, 7E{KMI, VDDB UVLO FREEI{ERIBHLE BB ERSE E TR,

Fitt, HR#E PvDD BE[E, VDDB B AIRETC/AIAZIEIREIE, MMPRHISSFREY PvCC BBIE, BIETEEZEISACE
Rt RTBEAR TS A, (1L esBCE R R AERYIE M PVCC BB[E (= VCCLS) BIL R A4 T :
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PVCC,, . ~ min(PVCC target voltage,2*VDDB—1 V) (1)

a0, NS PYDD=7.5V, VDDB=~6.5V (5[ PvDD EE[ERH!) , 305 PVCC_SETPT B#rA 15V, MIEERER LAY
{ZIE IR BENS A RIRAEL 2*VDDB-1V~ 12V, FIR PVDD EAZE 12V, M VCCLS BEWEATE 15V, FENZER
F/Z&Fi%{E=2*VDDB (8V) -1V=15V,

SD1ET 4.6 X VCCLS. VCCHS #1 PVDD Z B X 2N E ZiFMEE,

3.4.1.2 [RTBEEERIRSZFBERF

+EmL,£‘F1%$F'}**EmL,£E%1%B¢F R ER IFHILTT:
WMEIESE (UVLo) : R 21 UFKREEEE,
¢ WHEESE (ovlo) : WR21IFEE, WRATNZE, REERRESIEXE, SMFIEMN MOSFET
JI%’:EPliﬁfﬂﬂi&—*/Fr‘ﬂEﬁHjﬁaﬁ{ﬁauE’Jabgo
o ZEHERERP (ocp) D RIERIEMEIOCP/KE (WF21 (GFEIBENTX) REERKIRESITHIZS
ADEELEHUHIJ FETPWMES, EEIT— PWwM BEIFE. EANFEXETEGE, €M FET SR M#HTTIK
L))o
_EKSEL/}IA%*F (OCP) B, B ESFEITHARIIEEB RS MELBEHITITR. 16 NEHIE,
FRIEE! OCP BIPE=#ift &, nFAULT S| (BKR12) BHER, LUBK MCU I IRSHHITIRIEIR(E, BEE
@Eﬂﬁ&%&él‘.*éi?‘%,;.LBE%J‘FUT, LUFER MCU SR1SMHEB, NS OCP 1EiEL =1 PWM FHARRALA , NIiHEkas
}I?%}%ﬁ%ﬁixﬁmﬁﬁéﬁﬁg OCP P&, UNRFEEZR oCP HPEHIECE, M Z 7722 FAU LT_ST # A BK_OCP_FLT
R RS Mo

3.4.2 DVDDZ& MR ESS

F=4 DVDD BYEE R £ 1S ERS T LUBIE SMNEBERRAR sense IR B AT 3.3V E 5V, WNR21FR SE BT (i
DVDD_SETPT i#{TI& B, BILUET SPI £ 1788 FUNCT_ST HAY{i15 DVDD_ST HiEEXFfi%RY DVDD B,
DVDDZL MR [EES th n] FH F AR BRI MM AR mE, MMEIMAERMNE, &0 E7153.5.4 THRE
%Zi¥1E, WE45 Fin, SMRESERHFHEIEDIRGE. BREZRSFRAEEXEBE (UVLO) B (v
voos_wior) J& » ERITZEIRBYIE] tovoo ton petay s FEE CS_GAIN/AZ 1 VSENSE/nBRAKE BRI RTESERK. DVDD EF+
Bie) Bl @id SPI = OFI B {15 DVDD_SFTSTRT i#{TAC S,

DVDD 412 [E M E S5k EiR s E B ERNREEMER20FR -

DVDD BB [ER A F AMITHIES (MCU) FIEBERPRIMIN T (MNE/RERSS. LEDFE) fHe,

3.4.2.1 DVDDZ £ FREZZ0CP

DVDD B & oCcP ¥4, Bi@idE NZ7£28 DVDD_OCP_CFG FEU N AREIRT Z B# 1T B, WA ZE) DVDD A OCP
{8, NMIS7E nFAULT S|P L3RE¥FE, DVDD OCP T{EEM N ARBINER, WER21FAR:

1.  Fm&dRFRP  (0cP) FB AT 66% EYBEANTRE . nFAULT SRR AL, mIEHlR R B RET
THRIP (OCP) EEMES, MRENTEIRE 100% Z BRI, MARSIFHEEIEEIRE, HBER
nFAU LT$ ?J;HH]O i‘ﬁ’iifﬁ‘tm&hﬁﬂﬁ%?ﬂﬁ?%MI\E’JEJWEHEEJ&E&D{‘JF“ IFRIREA& 4 B9 DVDD 13 SRR
(OCP) o

2. Pk ocP BN 100% BYRIPR AR : aNREBMETACER OCP EBF, DVDD 2 [E2IE R R 4
HER, XS DVDD BE T, RAEHEIY DVDD UVLO SI{ER S 2 DVDD UVLO &, BT LR
#l, DVDD EJRE ERIBEREMIERASHMALNERE S, MMAREMAENZ S,
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DVDD OCP Current limiting
Programmed fault event event
OCP Ie_\igl ______________________
66%of OCP___ [& N\ M.
lovop
| : n DVDD UVLO
nFAULT / Fault Event
""" DVDD UVLO
21 DVDD OCP 174, SIEFEMRMER
AFE: g z‘;’%ﬁ/%%@?/ﬂ, DVDD FFJOCP ZEIHIFY, LIEEFDVDD EFFEEE (RANABEZ) HIHIET Bt
OCP BJE,

THREEE (0TS A OTW) 1Rt TESMNIRIPES. MNRIKERETS, BI40DVDD LitiaERSEEI RS
HE AR EEBER, XEBEMBTF.

3.5 R A T A 28

;Z%.y#%ﬁszz/\ﬁasm@iwumﬂ%, AREFEIT S MERNEBRYETEIFHNER, ZFE. W= REENZ,
NE22F7 -
CS_EN {Ufuigi it g BRI MR ARS. EaflmEENI~EH BRIz,

Phase A —Ia} Phase B _IE} Phase C 1%@ FhaseA—Iﬁ} Phase B _IQ Phase C —IE}
B 6 L

_Il-
C%:% @ cSoA csoB

Phase A_Ial} Phase B ‘I?} Phase C _IEI}
=Y
# o B A

CSOA CSOB csoc @

& 22 5 (A), X (B) M= (C) FARBARBRNMEE

MR ARSEIRE E U T FIEIR, AT EHAITIFRNA:
. RRMMAD: RTINS TR AREREE] SHH S 3IB), AT Roo AR, HERE
E;;E%%gﬁﬁ}@'ﬂuvDs%EEﬁﬁEUEiﬁﬁ?ﬁiEﬂﬁﬁADC HNEBEBT, SRETINEN, BEXAILUERS PWM
ClEaZEy E%o
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o RIHEER . AVFERCIASI M HIRARI I L RIZEBE, REErEERHENIBTENBTIRE
?%%THE%’JEJEO Lﬁilﬂ::‘-ﬂ.’, BILUNE SR BRI AR, Ly, BRI LUIRIERSFAMIL
T ADC L, IL,\/E [¢]

o IEERLEREE . A TIONENRAIER D REENTRIE N, %R B FERIREEEZ R
75 =H N APWMELRT, 1B ERRGIEECEROCPEIER,

¢ ﬁﬂ/}lbtbﬁ%ﬁ FH:_F*_L/U-" %*ﬂéxéﬂﬁﬁj\ﬂlbEE:/}ILE’JL/)ILrﬁ)ﬂ,o

+  OCP ¥NIEF%#188 (DAC) : BTFigETMLRBNRE, — MNHFERF, 5—
FHIZEH="7AE OCP Lt iR2sH =,

RN ASE BT, XREERIEREHBRISSERSSD HH@E’J%&?NIJ%*%FEO Itk4h,

6EDL7151 X SR AN ARIBENERRERT, AT BETFECEMDRERA ETI‘l‘%ﬁf?ﬁfﬁz fFlan, EHiE
%8 PWM 5% MOSFET, 1-Sl$1ﬁ§J%§IEHfF_JLXMEEEEE’LJ”'JEEPHH'Jﬁ?ﬁ’l\%ﬂﬁ“ﬁ*’ﬁ{ﬁ, BUR =,

23 B RXEER N H B %,

TRTHEF, DACH

Gate driver] |
module

Fault handler

Positive

Over current
protection

ocp [*

/
N

nFAULT [ f——r
Negative /
oce |7 \‘ﬂ'
From supply
system Current sense
o amplifier x
Output buffer Voftset/
and offset Vacr / Blanking \_
+ o
1o | T
csox [ \ il DN
x=AB,C
23 FR T A T A 2R AE

2B BINEEREBLIIE I A ES,

RDSON B/ #1437t 6B PR R W AR =X

6EDL7151 FRBYE AN A SR A ECE /9 70 A BB BRI ER Roson 123, E A MOSFET B« @ EBFEA AL,

ML AR ME . 7E Roson KMAETL T, 6EDL7151 FFKM MOSFET BYRARIZE R ZI BB 74 M ALK 839 IE 56

Nifso TAMINERZENRR, ME24FfR. X5 E 25 FimnBy o A BB RCIIR Az a3ttt , B AR e AR
2RV IERNEZERM MOSFET RUIRIR. AEBEREXEABBTERKZAEMRAIBEFr ENIRE, RIFHER

MEBERIRIZIT, 7E SLx 1 CSNx 3| Z [B]iE — N EURIR B A AT IFE B AL ERE S,

3.5.1
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FFE Roson BRIV IGEH F=1FE 7R (B 2290 MECE C ArEA#FLI4 F RDSON BYwiEzt, #H5
TBIAEERBE) o

ZFE TERoson BRI, CSAMP (BB BRI/ A #5) #5248 E 77 CS_TMODE=b00, XEHKEZL GlLx 55
JIEEF (GLON #23t) A7, BB A#stti B4, Y%L CS_TMODE (7{i7# 5 A\ FEb0o A91E, A&
BIEGRABSI1ZE,

AR HWEFEZE, Roson JNE BTEEMSE BTEMCU _LE7TS

| D 1
] ]
I GDx !
] ]
1 )
X
i ; »
1 H
: ! il L
—
Gain Current sense . : -
CS_GAIN amplifier x CS_MODE H H -
CS_GAIN_ANA 1 N o [T H}
- H
CS_EN : SLx
| I 3
Blanking o
3 mAg
—
_?_ — l“ 1 CShx
T \° vy L] 1
CS_BLANK

& 24 {EMIR osonEXN EC B R FE
Gain Current sense :
CS_GAIN amplifier x C8_MODE
CS_GAIN_ANA
Blanki 1
lanking _o\)—
— EY BN
Cs TBMNK
25 S EBARNIEENRSAE
3.5.2 BRI T K 28 B PR AR =0

ERNAR, BEnEE BTSRRI TRE, EXMHERT, NHEMMOSFETSERY, 7 Rsst
FERANBEASHI. TEMBERT, ESEBESIESE A, 6EDLT151 THFEMBRMN B AISEIY
FAREIREER, BEERBURT ML S|IH cSox AIRNERERIRASES, XOMHiERE:

o WRERXH: BRRNBASREHER, XEBIE1FEs CSAMP_CFG H1AY CS_EN iIH{E A28 K2

Rev. 1.0
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+  GLON: 7ELERT, NEHFE—ZBRFK[EME GLx ESBMAEY, CSOx 5|HIA EZEIR AR EEDMIE
VT, CSOXMBIEFMEM M= GLx ESH "R EZ. NMRBRATHIH=1KKaE, WATS
A CSOXBIES TR TIAGLx 55, WRER T RosonBilll, NISRHIFERILRTV, LIFTLEREREBELIE
IR RERS EHIR, ERALET, HIUBID CS_EN (IHBAMAE, Hi@idE NZFT7F28 SENSOR_CFG
FREY CS_TMODE fiigi i A F R T o

+ GHOFF: 5 GLONZMBL, LERETNTE GL ON HAjE)EEZ cSox i, (EEESEME EFAAFM TREIGI5E
X BY]a], Jtttl:GLOfoEEtEtéo ERLERT, Pl iREBRERERAE, —IRETRESAHE
BrER, LHEHETE PWM H7]<>EFHE EE’JTE/R‘FO 5 GLONMER, BEnmesiEst el FEESHITIZ
BEE, HFEMNEREEN G ESEE=MomnesiE. EEEAILER, M98 CS_EN RSB
mokss, FHEEE N CS TMODEM;E@ YRR,

v WRERFR: ENIHFERBUERIARS CSox ESEZAINASE, 7% PWM FS5%M. ESALHER,
WAZIEIE CS_EN (g B A ARS, HiBiZE N CS_TMODE {ilgftiFiE =,

& 26 2 T BRI ESTE GL ON 1 GH OFF MR FRIELER, ZER M ﬁ&j(%%xﬁﬁﬁ/)m%ﬁﬂtum EEE,

#@?ﬁf}:ﬁfﬁﬂlk%o HTIREBBEIFEMREY, GHOFF R AIREREREBERES. B 3T AET—

GHXx 7Ho

For example: half
bridge configuration ga T~ rea
three shunts '
GLA
Low-side diod
o
o WU FUUN -5 Nl O
pp—
-
VSI—._NT '_______,.--""- '___-__,...-"
4 ™
Case 1: Vofset L e
g;—ng rreh:eontDnE /I Holds previous CSO
i [ i | duri
CSOAonlywhenGL  CSOA S mperiod || | —
is high)
Blanking = 0 ps 0
LN r
( Voise )
Case 2: Cﬁtv - .
GH OFF MODE J Holds previous CS0
(signal present in // voltage during auto- _—
CSOA only when GH ~ CSOA zero period | — ; /'//
is low) i} ExtraCSOAsignal . i Extra CSOA signal
A - due to GH OFF 1 . due to GH OFF
\ Blanking = 0 ps 0 L , oS )
i ™
Case 3: 000 U 0 I I R S
GH OFF MODE
(signal present in /- L~
CS0 switching spikes
:‘i?i:; only when GH cSOA [ blanked: CSOA =p'vu«,,\ !
Blanking > 0 ps 0 ! '
L. >y
E26 BN A S IEEN F R R G
HIEEMR 43 Rev. 1.0
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3.5.3 ER 7 AS  LA 287E S B 5]

B ATE RN A2 PECE R RIZEIRHA, BBER5LETE MOSFET X EIRAREIE R EE S FmEIRT
#l28 ADCo HHTF SHxF0 SLx 5| (X CSNx) _ERIEBEERRIREREFF XA~ EiRkEE, B HRERETE

B ECEBYEREETB) A (tcs siank ) BTFFSRIN. LEIRIESIREHIMEB MOSFET BY GHx 55 (LEFHAFITFEG) H
TRE,

TEEBRBTIEIN, 5l CSOXx R B M VoreBBIE, EEI4RIZAVHRITIEEREIHAH B NBRERE R BRI
250

E 27 ER TR

Tl A) R—MEAERAAS R, B— 19028, XMUFE 73, EXMERT, —H8 (BME) NEMEEDIR,
msB—E (AE) BEMBELTFSERS, MMAFERREBENSH, HFAERRMIMOSFETELI20ETE
AR T S@IRE, FLLERENBRABRSIFERARDREE CEERAMBEIFIRRRIN . XLEHEREAXT
NFSMe EFAEMTEE (PRERHITHEE) . EXMERT, SmeEMmimIIBERNIE,

5l B) SNTFBEAFMHECE (flan, APEEEIRZR) . EXMERT, HeSEN, BRBIBPER
FEEANEHARENM, SsMxEBRMNERXEREESER, BRMIEMNHFER N TENSERE,
BRI MR A S = ENERFT AR, il S50 ResMminlBEMRLE, EXMIERT, ZBEAT.
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A) Trapezoidal
commutation one GHB ——‘—I—l_
shunt
GLB | |§ |
High
GLA
| 1
a - . I|L___ | _SIL__ .
Blanking fcs BLaNK [
time 7 —> | 7 j
0
B) Half bridge
configuration GHA
three shunts GLA —l —‘ —
\ A
Blanking fcs BLank [T
time I_l —® [ —l rL
Riiod IENNNNNE W NN
CSOA / L
0 —
27 FI KRR B EI S AE M) MOSFET FF X HHIRlAY s MR I O FR S B ES P

3.5.4 BT T A28 1RTS ARk

BB MEFZESS DVDD ATFFRA SR BRI N A RIZER. DVDD BBEHLE/NEIR BN AIRIZE, LU
WEFFENRIZBEKT, i CS_REF_CFG I=HZLHIEF-

—LEERISR S AR EE N EAERADCHEERBE, XF, HizHl2Smae L b fITUEHN & B
MALRRYGEIL, MRS, B 28 BRTARILSEIAIEE,

Rev. 1.0

HIEFH 45
2024-05-28



6EDL7151 infineon

3 ThaeER
VDDB
F
DWVDD linear
regulator MCU
- o] DVDD e VDD
» LI > |
4
CS_REF_CFG—+ Scaling 4
LH
Offset .
1 voltage
Amplifier 3 ADC
\ 1| Current sense
/ L buffer
E28 R NRASREETEEE

3.5.5 R A T A 28

LR MNEARLREE, ATRITERMNAEER, HEGM ZHNEEEYE. B8R T HIMHNTEE,
P AR ER I MM S s BV R R. ARk BT SBMONMASRINERIGETLX, EXADResMminH
BE. LS EHIRMINEE (VCS_OC_HYS), AIHRIaEM T,

ELER23RYIE T fid % BB T R M I BV SR A5 1523 (DAC) 1R B, 1XEE DAC B (i35 CS_OCP_PTHR #1T4wiE, AT
EAERRP; B A3 CS_OCP_NTHR #H{THIZ, AT AR REIF. BXOIGENEEBT, BSRE 3165
PR F 7R,

ERAHENIBIZEFE 2B, AILUEIEITE 1728 CS_OCP_DEGLITCH #{TRIER LM Lb ik st E M EER,
EBERIERREFPAIERE (BE 3.14 ) , FREHR nFAULT 51, MEIEHI2SsEithBEIR SHIE,
HE, LRSBRHERE PWMIRIR, PWM & BTR@IL (i35 CS_TRUNC_DIS B A, MR PWM EBTHEIE, PWM
BRI AT PWM 55, MEZRFFHITHIZZEIRE oCP BRI ILLSIRTE, XHRFRTXT 0CP FHHHIR
MR, PWM ELBTEYIFARIRBEIES M 56 3.5.5.4 15,

HIEER 46 Rev. 1.0
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3 ThaELiEA
PWM 0 GLx/
module - GHx
|
64_‘:5 TRUNC DIS Over current
T CS_OCP_PTHR protection
Positive Deglitch | sitivi .
OCcP H\: filter y COMP H
ot | ] \ =
au Sampling [ | i
CS_ocP cs OcP Shunt voltage pling
NFAULT [ Je— handler | FLT cFG DEGLITCH and :E Shunt
I blanking CSNx ]
Negative 'Tﬂ]%‘ —_
ocp [€° 7 filter O a0 DAC
negative OCP|
T CS_NEG_OCP_DIS
CS_OCP_LATCH
CS_OCP_NTHR
29 BB TR MK s R iP R IEAE E

3.5.5.1 ocp AHI

3t OCP BHM RN EE SPI#HITHRIZ. U TI=RAIREARINN RIEFEA:
v 7£OCP E{H/SIENN A pwM Bilf, FH7E OCP EH/ETE nFAULT 31 LIRS - INREAT PWM Hili,
NH{EREERITIEE, XEBFESIHEDRER,
' figigﬁ#ﬁgpwmﬁﬂﬁo XEAFEOHIEHEIREENEFFTIEEEH. XEREEHIERF
1 o
o TERH OCP B R RIECBERRIENIRE. NEAFEE PWM Eiltr, nILUSHIsIEHEIE AHIMNEIRE
ERFRE M MOSFET RHITHEEMN, BT ERERIEFKHPINGE, 7] LUERIEINMG S ] gE1ZIE YIRS,
B OCPiRBkF, £THREMY, WEEXNT FOoC (HiaERIEH) ARIEEERH. F£3.16=ZME
3.14 ER FiF MRS ShIREs
{SH OCP RIF, 1REE nFAULT IREF0 PWM Eil, EXFIERT, OCPIGHABEE, XX TFiLEIRE
FFILFZF AT REIR B Ao
LR E MR UIEIREEPRES THITIAR, Br]LUBIZ i35 CS_OCP_LATCH &% OCP #ifE BT 2N EHiE
ZNEH ERIR U REEBIF.

X
=
=)

3.5.5.2 OCPHfEIR &

OCP #F&E 0] LUEE KM nFAULT 5Bk 544 MCU, 7728 CSAMP_CFG H98Y CS_OCPFLT_CFG TR FI&EE
ik OCP MIERELEHNENEE (BASTF oCcP HEM PwM ERE) . XEKERF A LUSISEERE
REFA PwM FHEBERRMIE, FILENRT. BE=MAIEER0%ERE: TtkbE. BMftL (BB St
R) H—EHERITE (85 16) ik, HEHEXANZENT:

1. 8BRERYEOCPEBHH, HEBMaBIE, FIE=1MEKREE T HITHES,

2. WRE[ITEREE (ORing) AZF) CS_OCPFLT_CFG FECEMBHME, NIEPERALRH B nFAULT 51 HIH

HI1E
3.  WREARBEMNMEZE, EESE=1PWMERREEE &KL OCP B4, NIHEHESEEENOE, HEFLA
4 OCP EHITEFHT AR,

3.5.5.3  OCP¥I[f&Esi7F

OCP iXFERIEI {15 CS_OCP_LATCH ECE APITFEIFiF. XEX T W@ FFEa5 NKEMHFRE, W
RECENBIF:

BIRFAR 47 Rev. 1.0
2024-05-28



6EDL7151 infineon

3ThEEHEA

o HEEHEER (85¢016) T: HIFIEA PWM ARREHIE, 7 aEEMRHIE,
o FHBEEURSFESEMHEINT . REERERERET 8EMREIE,

MR EHE, WERILMENER. MRBREFGNAFE, WEKEHERBRIKERE, TIEMFaRE
Bife], "&FEHTETRHERE.

3.5.5.4 PWMERHT
PWM £l 2 —Fh3E52 7E OCP 1S IZ BN PWM 152 EMAS B L PRSI BB M 5, X, HXFIE

ENIRERMRKTH, GHxES (FE=1) #=85hTh. RMERSAZEMm, EEIT—1 PwM FRIERER
BRIEM. X&RETE PWM ZRERAEER, E 301FHART T PWM EETBIRG,

AR FREXEBEHL 1PWM U5, BELSEL LTSN, BFPEHT S e e L LN,
TN BB A B L 7E B o

MNEREA, PWM EETSTEFTEMERR OCP BHRERLE, HIN, MBEDRINMALE A RAEER, I A,

B C HERB0 PWM (S SIS IRENT. XIS 2SRRGB AT BRNRARE.

SRR AT SN LA FHANBINSE, WEFTR27, AL CS_BLANK BRE SIS E, FraHafi

BOEISERET BB, WABHLETEF P SERAOEISREI P& 4 PWM BRERAOSEIRARE .

MBEAT PWM EE, NAERSREEEMNERE, REKE nFAULT SIBIREEES, RPLET PWM &

B HEOTEBEIPWM BRI, PWM BB AT A TR, EIFRIET, FIISVMFOC (S/E%
FITHRTERER) SRR TN E S AN B EL S, ENEFERHXEOCP 2

s

Positive OCP and PWM truncation
For example, high-side modulated pggitive
trapezoidal commutation OCP input”

Blanking period

I e D 4 B I S

Im with
truncation

| ; "‘ il i E\
GHB E_ W— tl 1 m i
as 1 [ 1 I[ ' i

| b

- — ‘ High

GLA | ! RN ] o
| v [
) ] T =
Vshunt is proportional to ha. OCP comparator Vo ‘l|_|-‘ [
Shunt sees current while GLx output ‘J} ] \,’
is high (CS_TMODE = GL ON) No truncation: Truncation Truncation

detection at the applied to all* applied to all*
end of PWM GHx signals GHx signals

Note *: Truncation signal is OR’ed to all GHx signals if only one current sense amplifier is enabled,
otherwise, it is applied to the corresponding GHx signal. GLx signals remain unaffected during truncation.

30 1IE[A ocp PwM & B 51

BIRFAR 48 Rev. 1.0
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3.5.6 B 7R T B K 28 48 A S 4

A MR 23H9IE 25 0] LUBIS (i35 CS_GAIN U F A NRZEALUTEZ—: 4. 8. 120 16. 20, 24. 32
640 TNE, BILUETIEREIMIBEERE Res oan M CS_GAIN/AZ 5| B ISRERIE %, N T @I IMNSEEBEAET
MR 2R HIIEINRIE, FB P AR NI CS_GAIN_ANA EEFIZE, Rcs can B B £35S (F B hHEAE)IH
TG (B ET3.103) » R BIENNHRFREZRMIEHIEIFMNEBRBEMNFTFRIEE,

R B ST AG T TR K 8818 25 RV 4R A2

Gain value Digital programming Analog programming
CS_GAIN (Hexadecimal) Rcs_cain (kQ)

4 0x0 0

8 Ox1 15

12 0x2 3.0

16 0x3 4.7

20 Ox4 6.2

24 0x5 7.5

32 0x6 9.1

64 Ox7 11

FRE X FENGEE, B EARILEN 1% &N,
B A ALK 2848 25 RY SS B PT LUBIE 7728 FUNCT_ST BY{IE; CS_GAIN_ST IREX,

3.5.7 ER AR 23 B AR

6EDL7151 BEARBMNBMABIIRET K. HIa, XBEBTEBIEZNHEFRBAZS AL PEATLEIRE.

BT 1135 CS_EN_DCCAL EREBUEEMBERTY (X7E EN_DRV AERAATFENIRE) BrER AR N
—B B DCRE, CSOx 5|y A AT LUEiS MCU FRRFEHA ADC BB TNE, LUSRMARFER
ATRERYIIRTZ. AT LAM MCU BIRFEMEARZE cSox SR LRSS B EE, Hli@ETHEAR. BiIIE PWM B
MZEITEARE, LB RmesFERAS,

—E#HREIRIE(E, MCU K CS_EN_DCCAL IR E[E b0, UEARKREIIEH K EERASFENEZE 5
N5If#l. LtfE PWM ESEILAB TN,

AFE: WEREFETE, THEEGIREREE100 us HiT—X, TITEEF200 us H7T7—XKo

3.5.8 /mﬁ”ﬂmﬁlk%éd})ﬂ%
MR ASERBITRE, EETIEFEZERREEZ. XA T RERENBNER. BRIk

ResRBE)IIZThEER] BB+ MERA 28 PIER AT BERYER HK%%W%B%%EE%E@)\%, PATEt auro_zero B IBIER IR
IEEfRIATRER S ERIZ. EBRNAZHAE, CSox 3 FRIFEMIIZBFIRIEE.

AJLUEIT ZF 1788 CSAMP_CFG2 HRY{iIls CS_AZ_CFG £ Bnh/3=IhEE,

BIRFAR 49 Rev. 1.0
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3ThEEHEA

3.5.8.1 NEEEINEES

INRIBIIK CS_AZ_CFG EEENASPAL A KA FEL, WENAZTEPRM E—BIZAMBELD 100ps 7
GHx (x BURTFEUEERQMMASZS AL BH C) 55 LFAAEFIR. WEEsIZAMNES BA RN T &
ARIZEMR/DXT 72 m BN Fit. ES1TARGIRIF4(E R NE 26 HE 31FiR. B3R EFITEIERA
E) 100 ps I TF— GHx EH B,

Internal synchronization, CS_AZ_CFG = b00

GHx I | | ...... | |
GLx [ [
100 ps 100 ps
100ps = | ]
timer / ......
Auto-zero
internal signal —l ------ —l
— — tauto_zero —> ’1— tauto_zero
& 31 Bzh)IZERES GHx ESARHRERDP

ERoidiER, B3RS EENE, MARKAREEN GRS ZAIFRNL. XAETBREREBGHHEA
i8], BPM EN_DRV FF/EEEIEBIR UVLO B,

jﬂ%&fﬁﬁﬁ?/ﬂ/y( t AuTo_zERO_CYCLE ) BB XRYE GHx EFHA , 1901 6 MmN a5 HFE, MREL
B TR=BHRITENAZTIMZE. VRS T, B3 ThEERHENTIT,

AFE HERTEEHERE CSOx WEIEERS, it = LI BEER, ZER AL BT ERE IS,
PIAITEADC F578 Z FIBIE S 515 LH T /H R B I o

3.5.8.2 &1t €S_GAIN/AZ 5 |HISSIMINZ B eI EREP

A LUEE 5 N CS_AZ_CFG RiZ A B ahIITIhEERINBRIY . EXMMER T, £/ GHx ESHAHNRES
=R, HESIH CS_GAIN/AZ W FBEAR R A EsHAZRIEARNMAES, WE32FR. CS_GAIN/AZ 5|
B RBEA A& B h3ERERR,

SIREBSNRIE , RAFRMIEHEE A LRI E R AR AR E AT B EIIZRIE, MATILINEE,

B LU BEASHREF, G190, mEHIEEIIP ADC REE, XHERUMBIIESRIERRZ S, BN7A8k
BEAZ BASTETINE R T HITRE,

External synchronization, CS_AZ_CFG = b10
CS_GAIN/AZ
Auto-zero —I “—l_
internal signal : .
— ’4— fAUTO_ZERD —> ’4— tAUTO_ZERO
& 32 BB SRPBERNIEINEE
BB 50 Rev. 1.0
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3.5.83 EIAAFIEREERIIEERN CS_GAIN/AZ 5|ZISMNBE AR RSP

6EDL7151 A IFIRHE CS_GAIN/AZ 5IHPRS(F L EBAIRARIRAVA (B 50 14%) o WNSRi1ZINBER I CS_AZ_CFG
BOE, MEBREIRATEM CS_GAIN/AZ SIBIMY EFHAFFIAI )R, BERIEmAZARSER, HARWER—5I#H
THSBZIER. N IENMER RV ATRERSEISE PCBES (J0CSox EMADC MEHE) FIRS
MCU SR E R BB BR RO K IR S,

BESNBEL BRI IENE AT INER3FIR o XEAERNFHHITINE, LU RFEFRRITEUR

MEHAEWHAXIEERS, —MIF=E MCU 89 ADC E¥E HA.

ZRE: AT TR, RBiaREIFTIE &I, VCCLS FIVCCHS BR31EIF1ET, HalptfEE R E—BEL
Fo HEAZZCENL T, VCCLS F] VCCHS B EEFFE BRI BIE L BN ZIMOSFET, B4 TEEFI =
HERTIEBEMBSIFN, & EAERS, VCCLS FIVCCHS FHEMUVLO 1R, LUIRIFIETE,

External synchronization and charge pump clock gating, CS_AZ CFG =b11

1/ faz_cpcLk offF

taz_ext_pw taz_ext_pw

CS_GAIN/AZ

Auto-zero
internal signal

—>»  *— [AUTO_ZERO —>» — [AUTO_7ERD

Charge pump
clock gating signal

Charge pump
gated clock J”””””U””m”.l””l.m I.I-I-I."."
Recommended
ADC sampling period

33 ERBERIZIHREIMNBE D AR BANEXNESE

3.6 VDSTERBAS

VDS £ %35 0] LUSIT IMER MOSFET BUIR S H I MB1E R EIE . =AY T 28 AYE 1 MOSFET &PEC&E—
N VDS ER2R, =l MOSFET FIEM MOSFET RECE =1, ERX2BBERARR (FM MOSFET AY VDRAIN 5| il
FO{EAM MOSFET BY SHx 5B FOJEME (S MOSFET BY SHx 5| BIF0MEKMI MOSFET BY SLx S|B) #mF{EH7S
> VDS 1R REER BV N, JRIZ T =M (vDS_HS_TH) ARAN (VDS_LS_TH) MOSFET BYRI4RIZ HI{E A IFE X A[E
N TIERMHERMAKTF, LI, BEE—HIEEE, BFEARIZNIE (tws sk ) RERA VDS 28,
IEB MOSFET Fit S MEBEB R BB E T R 2 TR 9A. &G, AT EHERIEEMSHEIRMA, £
A LGB SPI FF23Ac B EERIS K28 (VDS_FILTER).

34, & 35HE 36 £ 6EDL7151 FHY VDS £ R ESIFRAIIEE,

MR F AR 51 Rev. 1.0
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3ThEEHEA

infineon

DAC
HS
VDS_FLT_CFG VDRAIN ﬁ[iRAIN T
l vy
F GHx ;]}L
o— =
nFAULT Fault handler Blanking _ﬂ‘_ l _It} N
SHx —It
and n!
. - - GLx
Gate driver filtering = |_
o L el HAF g
§ =
VDS_SENSE_EN
DAC
LS
&34 VDSIE AR IEE
VDS_HS_TH
External
DAC
VDS_FLT_CFG Hg | |oomPonents
l VDS_FILTER Vth Ro
VDRAIN RAIN
Fault handler + PWM
| Filter time logic
SHx +
PWM logic I - n |
VDS_SENSE_EN
Blanking
time
T
VDS_BLANK
= 35 B EHRIRE 222 =M vDs £ R IEE
VDS_LS_TH
External
DAC
VDS_FLT_CFG LS components
l VDS_FILTER Vth
SHx |
Fault handler + Ly 16 < | [Pwm
:]_ﬁ\,_ Filter time {jl‘f driver [ logic
SLx
PWM logic T — C
VDS_SENSE_EN
Blanking
time
1
VDS_BLANK
& 36 BRI Rh 282 3ER M vDs £ ZXBFEE
MR F AR 52 Rev. 1.0
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El 37 ER T —REHAXREHIERITN. MCU IRENFIRD INHX F INLx, TRIBESRIZRY PWM RTCITH R X H4E
RZA94MER MOSFET,

X MOSFET #81EBY, MOSFET B VDS X834 =B, £ MOSFET RYXFIHAE], 1% MOSFET HY VDS & /ka3th
XM,

£ MOSFET FrxHAE], LR TI A (SHx) MItMEER N BMEBE, RZTFA. TEHRIZATEE AR
VDS {E RS A G X LEFR QN T AIE e AEE SPI RIZIRS AT ECBRVHRRE, LUECEM Gxy 55
JEFHARESHE B, NEHRRENE EE, ASRRASHEREHITH R M NHMIEE o

INHx

INLx

SHx

\

VDS sensor VDS_BLANK --f-----
blanking

\

sensor activation

i
i
High-side VDS | fvps BLANK fvDS_BLANK!

Low-side VDS
sensor activation

E37 VDS{E 2R B2 1T A TIERF

—B VDS (ZRERHE, RREBEMSREGE, FSaREEHITIER: WA Vs usm, RMAV
vos s TH o LLIES BE AT BT tyos rurer BYE] (FIIEIE SPIECE) BY, 1§ARA VDS MR, MMELEEERS
IZBITHIE nFAULT 51k S, TRIRTHEERIHRR OCP 8RR, BrlEMRAS. ERISE MBI KR,
RN REYNE 38 Fio

iz hlER A OB BN S F 788 5 ia 5 nFAULT 5| BIRSENEIRY vDS HE, MRFERIRSITHRNET (1
VDS_FLT_CFG BCE, 757 VDS R REIIRMINSML, XERESWIE, REH MCU BRRFESHTRIRER
E7 geMmEE1T. BX VDS HMERIEMNEZIFMER, BSHET 3.14,

MR F AR 53 Rev. 1.0
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3 ThAE B
INHx
i !
INLx E i
: !
| '
i \
VGsHx I ‘"-.
! Error condition
i ™ Eror {F\ generate a fault
i i condition QV( ___________ Q ______________ Vips_Hs_TH
. !
SHx i i filtered | —
1 1 :
[ > i
fvDS_BLANK i
N & o GEELEEEEEELE TELoy EEEE VDS_FILTER
VDS sensor 1
filter
«—> «—
fvos_FILTER  fvDS_FILTER
nFAULT
=] 38 VDS kIR BTN
AY \A
3.7 VDS £ /228 OFF RS IZHiER

VDS E RS AT EFFNET (EN_DRVSIIAMEEF) TEE. XARATFXRAIRESIZHT, B35 N SENSOR_CFG
1728 HY VDS_OFF_DIAG_EN {i3g 3R EUE, EXfER T, VDS EREESSIBIERA PWMSS  (INHx F INLx)
AR B EFT AR EFS B EIAUE , (EASRUEMIRIREIZR M. XEMKE, MR INHA NEEF, WEM MOSFET
ABI VDS EREBBIEHHE, B2, MIRIRGIBKEASTE GHA SIS HERES, E40614, BEESM MOSFETAR
TRIBREBESHEIZENV s us wBIFITLLE, FHEIREIRELZTFES FUNCT_ST BY VDS B A fE BREIRS AL
VDS_HSA_STo

B OFF KRS IZ ks BB ER ST nFAULT SIBIIRE, T REEEY &7k,
ZE. OFF KZ 2B TS 6PWM EETC—EE1E T,

2B EHTVDS (ZRE510FF KB 1282z, ZEINESLHIEEN_DRV 5//#), S A VDS_SENSE_EN 7]
VDS_OFF_DIAG_EN {i7#3 LY BB VDS 15/6E55 71 OFF X128, #X/5 4 EN_DRV 5/#,

+ 10 BT VDS fFR%ES. CSAMP FIitR IR Ehas4%i i XFF VDS_OFF_DIAG_EN #1 EN_DRV A & HIFAHATT Mo

10 OFFREIZMEER
VDS_OFF_DIAG_EN|EN_DRV VDS sensors CSAMP Gate driver Description
outputs
1 0 OFF OFF Disabled, High-z -
1 1 ON OFF Disabled, High-Z OFF state diagnostics mode.
Charge pumps are enabled
(RBLT;......)
IR 54 Rev. 1.0
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3 Thieiiee

#+ 10 (48) OFF REBIZHTHESR

VDS_OFF_DIAG_EN|EN_DRV VDS sensors CSAMP Gate driver Description
outputs

0 0 OFF OFF Disabled, High-Z -

0 1 ON or OFF (user |ON Enabled, Normal operation. Charge

choice) follow PWM pumps are enabled

inputs

39 B/R T OFF RS EMEIUSUEHR B R EE S RIS 7R flo

CE

VDDB

VDDB/ DVDD
DVDD //

EN_DRV

from MCU L. 1|

SPI activates OFF state SPI activates OFFES[EHC

MCU SPI diagnostics I_I \ |_| Diagnostics only a?cr EN_DRV low
3 \ ;
States in 6EDL7151 OFF state Active state | |

PIM (N (NI L

VDS sepsor off if EN_DRV is
S End of check low=> QFF state checks not
MCU SW nd of chec ossible
.. Check inverter state | MCU stops OFF state diagnostics P
activity via SPI reads
MCU to clear faults

before driving motor
GH/Lx

& 39 FARET IR - X 7RSS HAIE), vDs fERES T E &2 EN_DRV {KEBEBGE
3.8 EI/RHEEEK2S

6EDL7151 EE=HERINERILIREFEE, ERERBUNEBZSEEFRBENHFERERSEOD, 81NE
IRIERREINEIETI Hh— INLx 205 | B,

FE/RILIRSRIGIT B FE/REREMN 1PWM R, W % 3.1.4 ZF RN $£3.93ZPHARNBIERE FHRMTHEE .
ERBANETHFEERNNIE, FXEMASEIECE Y B RN ZBRERIEIINYERIR IR, XETENL
15 HALL_DEGLITCH Hi&$ERY, mILUEE SPIds<iminl, ©R LBALE PWM IZERBS EIE /RN, MMmER
SEREEIRIRME, EI/RERERH NI RIFERY B MCU 7£257F28 FUNCT_ST BYNI33 HALLIN_ST #13EEY,

FEREBY DVDD &R E 2 AR IBERIZ N ERERSFIRME 33VEH 5 VEBE, EXMMERT, ERERIIZAH
DVDD eI, MAEMEREE, 0% DvDD BEJRE IDLE 3% OFF I (Vee<Veeme) MEA, ME
@g@ﬁgimm%gm&gmo 5, NERBSHEBIEIAERBALE, ST ERRSHESSKEN
1Z17T BHo

3.9 BTN 23

6EDL71515:p) 7 =P ALEISPIECERVIRIL B JIERS SR, XEEARIPINEER THRIKE RSB INEBRERIRAYIE
fIheE, B0, WFARSSE“EH76EDL7151 B JIRMIRHITHI 28 BB EMRIIT .

MR F AR 55 Rev. 1.0
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BOE6EDL7151HME| JHER 2, B INE1ZEWD_CFGHIWD_CFG2RIH., = MEZME IHNENSE:

o PREFERBREI N

o BREEINE

v BRFBIERINE

BN E AENSZOBETHES — I FENSS (B IWENSR) . RESERIZENS, SHESK
SRR, ERNSBESEN, TN, ENESEHREITEH. NREEEEMRANBERTRAIE JHERZEN
PR{E, MsREMEE, HIRER 1201THENEVIRE.

& IPERY R M AT 4RFE 9 LA T 121E:

v NERESEFESRIRS

o IRERESEFESSH nFAULT SR

o A RECERSISIE S

o EREINRHERT BIE

40 BRT B R EN—NRA o EARFIR, BEESW MIN'SEEHESRITEHES (Fl, BEIREEE
%%gé%(li-%%?ﬂ’;gﬁztﬂiﬁ EN_DRV BY) . WIRMANESELEDE, WEIWENSSER JRAREEIEE, MM
\?f:t |\ ﬁo

WD input l '
WD counter reset | 1

WD counter expiration 1
WD fault
P two_TimeR T -
&40 AN AR EE

3.9.1 EERIRBEI JENE

23 EnhEfa], BRIEZRRBE I IHSLITVDDBRI UVLO 55, % VDDBRJUVLO BfiubY, B VHSKS
PR SORTEET JHEHA (twosuck 1) A VDDB B UVLO KRB, RARKHMFLE CRSHHB STOP IRSIEML 5
3.138) HERIFERRES, BIERERAE, B ATBRTFEeEAR. EEALLINEE, TEERK
1728 WD_CFG2 BY{iifi118 WD_BK_DIS,

3.9.2 BAEIRERS

ZE ) AE 2 AHEE s WD_INSEL BeE AfERARRERBAN (ERNSSENES) . AlfElmASE:

1. EN_DRV . EN_DRV 4RI, — N ETEESSaIAIEE JAEN ST HEmAN. Bl IBSNEZESH
MR ST B IER. IERIIERT{EANERIINBD, 58RET 3.10.1. FE&EIWD_ENEH
EI 1\, FHi@Eid WD_INSEL IEHFRBIAN. REMIERS, HMEMANEEA (500 Hz) [5/EFREFE, EN_DRV
EI VHEARREE, FArHkmiz,.

2. DVDD BEh: BxhHRiEl, MRiEFRLE N, NTEDVDD UVLO ESENG, &I JHBHEMR. R DVDD 1
B WA ZeIRAZIERE, DVDD RESBEIXEE. BEhRES, DVDD REREFEIHAEATE
WD_DVDD_RSTRT_ATT HECE, ItIh, ER=E1AAYie]fREAYE) Al £ i% WD_DVDD_RSTRT_DLY FigHE,
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3. BERBE): B, TLUSIEEBER (VCCLS #l VCCHS) BIEThATiEl, VCCLS 1 VCCHS BY UVLO 5
SXBEREIA, SNSIREKRE, BiEFIEN, HIERNMIZE WD_INSEL BRI,

4, IREFEFRSPIIEEURE: FHEET, SX&T SPIep<iRE FAULT_ST IREF 17880, BiJBWER
281, BEXMAR, BElIASKE MCU 2STR T ERE UK SPHBEEE EE T,
%EEHWEN%%EEﬁM@jN@WEﬁO%EMMWW%EHW%A%,EHWE%EWQWMKI¢

Z1TEo

3.9.2.1 BRAEIIHBESITD

BAEI VAENSEECE NELLIREEBER A i R I EhE . ZINAETE (I WD_BRAKE FRAUE, HBXTEEE
“EN_DRV 5|Hl" S REFFRREEA N A BN, HIEhFEHAIREESIERATE S MOSFET. FIE
BN MOSFET SRHITHEEN, TEXFMIEIMN 2 B3, HIGFIHE MOSFET IRE NS, ZINEETE PWM_CFG
H 1728091113 BRAKE_CFG FECE, FZIFH, 1BSH3.1.6ET f3.14ET,

3.9.3 R ARIPETRERNS

6EDL7T151IBT ER T A W E e iRt BiE LR L FIRIFINEE. HFHIEE JAENSBRAE=TEREZ
gﬁéi(mm\Nﬁﬂmm)oH%,REE@%%?E%E%&HWM&ﬁWEﬂ%@%N#EE%%M
poa o

MNBREVMHES A FIHIET KR, ESRBEINEBRARES T ELLIesE, Wl AERFHERELER, BE
¥ T IHEER] LUBIT B A1 iI3d WD_RLOCK_EN i€ B/ bl KB, WRE/RMNIFLEE ockBTE], NIFENEIEFEF
BERS. tiockBTiEEEE SPI (fifils, WD_RLOCK_T) EZE.

AT RERENE, ST —MESHENEFHERIER. EXREERT, BNSEEERERSDERME
KBS E, EREERT, BENMNIRDEEHSSHXFTEm, EEMERT, ERERSEIE
FIRHEERRI S 50R, 6EDL7151 BB R M A FBIE. IREWFENERERSBWARTIRAIWNT:
100. 101. 100. 101. 100. 101« ......

—BRNEEFRERR, IREMEF FAULT_ST HF23890133 WD_FLT #1 RLOCK_FLTI&E N bl, —BEM
FRRFREER, IREMSIFASEIRE (EES) o s, nFAULT SIBMEHIE. MCU AT LUREUZES
FIERKISEIRSEF I TE ML EIEHE,

3.9.3.1 ERERBRYE

INREREBRBAERE, BRFUERIPAUBPENEANLERS. BIH=ZNERERB[BHESE
6EDL7151 thIM4Z FIEFEER, A, SNERERBFBAELTIERQNAKE, BFAMLHKIE,

] LU % EN_DRV (RHIHBXITH) REERFHERT.

3.9.3.2 PWM{S S RIFEBMN

MNEEBRRFERRIPHIERLT, EHI2SEM PWM NS SELETNIR, 6EDLT151 KRMERIEELLIR
ANEEE, HE o AIEMARFERRP, MRTHELIXMERL, WHREERIZSPELE PwM HHRAY
PRI Z AKX SPI 85 < LUS R FHERRIP,

BIRFAR 57 Rev. 1.0
2024-05-28



6EDL7151 infineon

3ThEEHEA

3.10 % IheEs | B

3.10.1 EN_DRVS|H

5| B EN_DRV EEF ] [F TIERIARREIHEE
1. BASIH: BohBRIRE(E, HERATEINENEAMIRIRsI2sH BRI MM AZS Ven_orv > Ven_prv TH
(&FR21)

2.  FHiPaeEEN. RS S A HRARSETIBEITHIZSER, FAIF 6EDL7151 HMFITHIZS 2 B ERK
IFHMES, MNMRIEHISS T EETE (Gl EtiE) , MMiEEENRANRENE, R
A0S S R EESIZ ISP B HB B FAHAEM 10% (B0 RI&21) , 6EDL7151 MIFEI MG LTI
EHEEER RN (BZFEMEREIESN F£3.95)

NEFERERXFNIIEE, HisH|sSa] LUERRE D GPIo, —MNETF EN_DRV (GPIO) , B—1PAFEEhER

jt(1*’5']!% GPIO B PWMES) . X M=SRIEINKANTE 6EDL7151 NERHITRERD, E 41 #HRXFECE PHYE

ZMEBES,

MCU
EN Decoded
EN_DRV Decoder WD clock >
» Watchdog clock Digital logic
« EN_DRY »
~ T cLk Decoded
EN_DRV
EN_DRV
VEN_ DRV WD_THH -] AN DR SR — I_ 77777 J 77777777777777777777777777777777777777777
VN ORI —eerecf e NN SO NSO U OSSO N A
VEN DRV WD THL ====mmmmmdeemmccacea ;--r--::i--:r--: ---------------------------------
>
Decoded I— J
WD clock
Decoded
EN_DRV —
41 EN_DRV 5| T B BRI zh R MRS B 1N s S

3.10.2 VSENSE/nBRAKES |

5|l VSENSE/nBRAKE Z3FMfh AR [EAYIHEE |

1.  VSENSEINEE: 7EEnhidiZa, 6EDL7151 B EZZE!5| ) VSENSE/nBRAKE FYEBPR(E, RIBIREK,
6EDL7151 i%&#E DVDD IRE R 3.3VEH 5V. IbfE, Zi&&EIGLLE IR DVDD I&E /35 DVDD £ MHia[E
25

2.  nBRAKE Zhig: 7EIEEiz{THAIA) (DVDD UVLO BBM/E) , Z5IMZ— 1A (BBERBFENE
38) , AILUSHERME, #5190, B McU BoblshES, URIEARNEBRYIEL, BFEiZs5 LT
SEE, LUEPWMESIEREEIMIRIREh2EHE .
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3.10.3 CS_GAIN/AZ5 B

CS_GAIN/AZ 5|RISSIR A AR [EB9ThEE
1. CS_GAINIhEE: BmhEfial, EiEZIMLS HIBYEERE Res can BHIIREY, MMMXT AN AISHY
B HITIRINRIZ. XBE 5 3.5.6 = FiFdiEA,
2. AZIfEE: TEIERE1THRE], ZSIATRERN, LUSHES 3.5.8 EREARRIIMNE B a)IEINEE
97 B 3@ 1T HMNER BB PR 2 M R AR A AR 23 1 I BVARIARAE, BRI MCU @i REX R EEEE] CS_GAIN 5|,
XtE, 3 DVDD NEARXIRAZBIMERN, MCUMHBERIMASINE CS_GAIN 5|, MMSB AL ERIZEIR.
%;i%’%@%&iuﬁﬁﬁ o WRFEXNBMCMBA LB THFEIE, WAEE Res oan, EHATLUMERR
R — (=8

Mcu DVDD
T (e DVDD 0 Rcs_cain
: read circuit
Internal Alternatively
pull up Raz : ext. pull up
: AZ logic:
Pin driver ] Fy H_ -] S— - Charge pump clock
for AZ CS GAIN/ f disable
AZ - AZ phase

42 CS_GAIN/AZZ IhRES | B fsE B 7 B

FEFE MCU B980T IR R FRIBIIHIEH 8. REITFIES A FE R B BHILHFET, AIGEE A
B S F B .

3.11 ADCIEIR

6EDL71515E0% 7 B F SARBRMIBITAI D HHEADC (FREELIRES) - 1Z ADC AT X MCU I ITHINEFIT I RNE
M= MR IREESAE X BBE, MCU B] LUE SPIIRENLE REFF 2RI KX LA EFMNERI ADC R, ADC AJLUTESE
iR TME L TN
v BEhHENADCEMRFET:

oA ERRERRKE (BIE311258)

PVDD: EBJREE[E

VCCLS: {ERMIHiRIXTh2S IR

VCCHS: =Mtk IXEh23 IR
o B {iI% ADC_OD_INSEL iEZFMEM (3%5E) FiiaN:

o - IREENF B BTEFE

DVDD: ZMidERmtEBE

VDDB: [E[EiiResmHEBE
XLE ADC I NRIAFIES S, SREIRTRE, BiRE R EMRBFERIESHITAIE, X EKRSER
Ao B A E MBI FITIERES. PVDD A% AiEK2s (ADC_FILT_CFG_PVDD), ERBWAELHEE N EKES
(ADC_FILT_CFG)o ADC 1ZE3RBYSEE 2R M YN E]43Ff 7o
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ADC_FILT_CFG_PVDD ]
¢ Result registers
Temperature | PVDD filter |  PVDD_VAL
PVDD — > »| VCCLS_VAL
VCCLS ADC < »| VCCHS_VAL
liter
VCCHS > »| TEMP_VAL
> »| ADC_OD_VAL
IpiGITAL T
DVDD ADC_FILT_CFG
T ADC_EN_FILT v
VDDB
f ADC_OD_REQ SPI module
ADC_OD_INSEL | |
| SPI unit |
MCU
BRIEE

R 11 BEADCHRINGE, BFELLAIEIF. MCURTLUERXELLFIRFIHEURY. ERBERENRIAY

SERRMEIMES
£11 ADC JI E R
Measurement |On ADC Filter bitfield |Scaling factor

demand result

conversion bitfield
PVDD N PVDD_VAL ADC_FILT_CFG_ |=(0.581 * PVDD_VAL +5.52)V

PVDD

Temperature N TEMP_VAL ADC_FILT_CFG |=(2* TEMP_VAL -94)°C
VCCLS N VCCLS_VAL ADC_FILT_CFG |=(VCCLS_VAL*16/127)V
VCCHS N VCCHS_VAL ADC_FILT_CFG |=(VCCHS_VAL*16/127)V
Device current |Y ADC_OD_VAL ADC_FILT_CFG |=(0.24 * ADC_OD_VAL)mA
(IPVDD)
DVDD Y ADC_OD_VAL ADC_FILT_CFG |=(ADC_OD_VAL * DVDDrareer/ 127)V
VDDB Y ADC_OD_VAL ADC_FILT_CFG |=(ADC_OD_VAL * VDDBrarcer/ 127)V

{5190, DVDD Bi& &/ 3.3V (DVDD rarcer) » DVDD EB[ENIRFIRIREE, MCU 3REXfiIiE ADC_OD_VAL = 0x78=120
+# &8, ADCNERY DVDD BIEITEIT:

YHEFH

DVDD = ADC_OD_VAL*

DVDDraggeT
127

=120*

60

3.3 V

177 =3.118 V

(2)
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3.11.1 ADC M EHIFFIIRE KR

TEEIRE T, ADCERBUTARNEFY R EMEIFEIE:

PVDD

R R 2%

PVDD

VCCLS

PVDD

VCCHS

WNE44FR o XERIGNEREFEEETHERSTEESP, MCU aJLUBID SPI REUXLEEF 788, PVDD 45
FHETE SUPPLY_ST ZT{F28H, VCCLS # VCCHS LRFAMEIE CP_ST HFFasT, BENELEREFME
TEMP_ST & 1287,

BRTIERYIZIN, BREALLUEFRIRIEEERIGEMES, XM I2E i ikm \& el LIIZRnEF5
FEN—R, XZBIEITTE(UIH ADC_OD_INSEL FiEFRBEER S S HIE b1 1IRE 1A 115 ADC_OD_REQ K58
1, XN ERTEZ 728 ADC_CFG H,

FEFE ADC_CFG RGN ETE LR SPI EAFT e XTEMILIFIT N\ S1FR R (1B ZE TN E, FUE
BTEE RGN FECET R 15K T Z I e B B e ar f7 s 1Ho

NRIBKRIRFIEMR, ADC K FRTA (FMLER, EOC) [EE#HITAEM (WIRA) . ARBIIBERILER

e, REFIRSTRS, (1% ADC_OD_RDY R Efl, MCU RTLURIALLAIE, UHRE RS 17286 215 KEIRMN

g’;?j@ REBLMAERM TN ADC_OD_VAL F, HEZFFITERFILM EOC Z[EMARET AR ESHATT, WNE
446

ouhkwWwNRE

. e |
Standard sequence I PVDD | Temp | PVDD |VCCLS| PvDD RYeete)] PVDD | Temp | o

Sequence interrupted with (| PVDD | Temp | PVDD |VCCLS| PVDD veens B | Temp |
extended conversion i A
Ext.
conversion EQC
request -
LCll VDDB
time -
44 VDDB {5 S B IERSHA ADC HiFE i

3.11.2 R REE R

—MNEEEAMADCNERSEBMHEE, FAN6EDLTIS1 EMT —NEFRELRKREE, ZERESHERM ADC #1T
KiE, BEETLUET TEMP_ST 72288 TEMP_VAL iUEiRE, ZEL 2 BEENSHRNE, Fi0,
TEMP_VAL = 0x4A =74 +i#%IE, RIEXR 11, BEITHEWNT:

Temperature = (2 * TEMP V AL —94)°C = (2 * 74 — 94 C = 54°C (3)
Lo, AR REENXMTRE, HE x PRME T BE 21. DR XBE{RIFP @ E & 7728 SENSOR_CFG A

BY OTS_DIS il {E ., XLeHPERY &4 rli@id 12BN E 1728 FAULT_ST A9 OTW_FLT #0 OTS_FLT {13 3ktE
Mo
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3.12 RERED

REBAI D AR EEMER:

o EBIREBEN . B Vee> Ve BEI, S5 VDDBF DVDD i EF.

o HRIREDERF] CSAMP IBED: M EN_DRV _EFAFHIE, SEEEMEIR LA BN RASE B,

3.12.1 BIREEh

EEEBEE (PvDD) REMERT, MACES|IHITHERRSKNEE), B 45 BRERT CE BEBT
Vee g (BEEERIRBEEN EFAIIR, NRINFERBRIT KR, EFABERIESEBIER 21 PiRHEMN
tvoos_srr_start 1Ho  PJ B FAERE MR 51 Ei{vDDB. DVDDZ EBRIZRHVE D,

PR ERRVERB ohINRE@IT e X DAC BohEil, AT A BinEERE. —EB vDDB A E|H uvLo B[E,
BINRIZEFIR. XIEREEht m JEHA, AT CS_GAIN/AZ 0 VSENSE/nBRAKE 5 | Bl _E B9 9MR EB PE =4 AR5 EY,
PRI LGEE OTP 4RIZERAX TN IHEERIRINGTE, MM4E%E /3 shBY 8,

EXLEARINRIZARALE RS, S7EDVDD BEFB EAZFHENS —1 OTP AI4RIZZEIR ( t ovoo_ton_petar )o 3R
K AYFEIRBY 8] ] P& £ 5% 1 25 BB 1F DVDD AR Z HiIfRE TR, MRFBEFENEEhETE, AUEE
PR BB IEMFRE A BIIMEBITHE (L sue®IC vors ) SREBRZZEIRBY[E], DVDD =1ERIACERIBYEIN _EF+

( tovoo_srrster )o  VAEZLLE BB FHRARERZ DI,
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V A
PVDD (battery voltage)
PVCC =VCCLS (programmable)
PVCC |---=-=mmmmmmmm e e e e e
, IVDDB_SFT_START ,
P
|l !
i
:
VCCLS UVLO/ | mmmmmmm e e o e e e e e e e
VCCHS UVLO [}~ 7777"77 /777777 mmm oo mmmmm oo o s e m e
I
1
DVDD target --i— -----------------------------
VDDB UVLO |-4------
: : i fce_starT depends on charge
DVDD UVLO [-t---+- e - pumps external capacitors,
i i tovop_ton DELAY' loading, and clock frequency
1 1 T
/1 >
! D t
J Ve = VCE TH'R
* Optional CS GAII\ﬁ and/or
i VSENSE analog sbnsmg
tANT ‘_ i
tan_ T—pi  f— b wuun
PWM input signals (INHx, INLx) HHEHE s NUNNONI - eae
MOSFET gate signals (GHx, GLx) ||| ” || || || " || || ” _____
E- PWM does not pro}aag.ate.to‘c;utputs-untll “E
VCCLS and VCCHS are above UVLO Ievels
& 45 % PvDD iR T EBIRBEREITTH

WN5R CE FH PVDD 5%, BN ERS, W 5H5.358 Fimn, BalfTHKRBGETRE B 46 PRTAREMUER. &
XMERT, FEIENE, A2 0, UEiR, BEFIRSASFIRFX, EE PVDD UVLO B,
HHE CE EHEBEEHE (VcetHr) W, WE4AT FRrRRiEBFi . CE A1 PVDD VIRFRI LI E R, Z5R4B1M%.
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A PVDD
Vv
____________________________________________ CE oo
PVDD UVLO -
Veethr - DVDD (target level depending
2 on VSENSE or DVDD_SETPT)
! fDVDD_TON_DELAY !
—> [«—taT  pyDD LDO start t
-
tan_T
Optional VSENSE/
CS_GAIN reading
Elde PVDD_LFBY, CEEIPVDDS I ERRFERBIEENITTH. |HNEFHFIN2RERHE,
¥ B ohbE EF% i as il 28

3.12.2 MR 3XEh 23] CSAMP 25D

DVDD BahHiSEE, RuzHIZSEN] 2 AMiRIREhES. FERF EN_DRV SIHNEE ATV evonv B BES A
IXENBRER Y. TELLZ BT, 8H PWM {ES1£5 % MOSFET B9k, — B EN_DRV = FVen orv v > AEMIFI SN
BRI EAEBIRE PVCCo BRIR _EFABEI o s BURTFARINECE (BE. BERME, PVCCHE
[£) , 0% 3.3 EFFA,

LEMBERPBEILEBHNEES, SNBEEFRMSE. SSMAENBERSES VLo B, PWM BRI
&, HEMRIREhES el LA[mIhZR MOSFET il 5.

EFE IRIEPWM X E BN A0 BT BT R BB, HRPWMIS ST BRE, WIRIE)ES AIGESTE BT R IE
AT ERE B BRI L FFIGIXEMOSFET, JIRFE, /7 AL RPWMIE SHYE 5, EEBTRITH
B A1,

3.13 REHINEERE

ZIGEEERIRSVIES, ZRSHASRIZEIMNE 47F7R. VDS (I REESFVECEBUAT RAEINEZR, #0105 3.6
M3.7ET,
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3 Thaeiee
: : Mew start cycle
I I *
] |
1 > |
I v |
1 N I
I Vee > Vg i m 1
I |
I OFF |
. - . . ]
" ——————————————— -
I |
I POMWER_START_UP OTP read arror | STOP
I OTP_READ T
: OTP ok I £
1 PYDD = |||"'p-...r|:||:|_|_r..-1_|::-_R :
| M - Buck errar 1 o
1 [ .
I Y - VDDB > 1
: Viooe o R I +
I VSENSE_READ I
" C5_GAIN_READ : »
I p I
: :Y - Counter limit
I DVDD_RESTAR reached
Cournter reached?
I |
I SPI ready START UP |
L——._-___—- e . e = |
| u ¥ |
I N |
1 1
I |
I I DVDD_STOP
1 |
9

P | N 1
] 1
1 |
I ¥ -VCCLS > Wis uno m I
! VCCHS > Vs uvia STANDBY |
e vV 4

A |lmmmmmmm e ————
I 1 Ven pav < VDD < Vons 1

=
: VEnoev | pey acTIVE el :
1 ACTIVE 1|
e e e e e ek — — — — — — — ———— — —— — a
Ve < Vee i F
Ea7 REDIEERERZE

6EDL7151 BOFEEIRT: OFF_STATE. START_UP. STANDBY F1ACTIVE, IRSIHARWMT:
*  DEV_OFF-ILREBIKFEENHHINAS.
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+  POWER_START_UP . OTP_READ - 7TILIRET, PVDD BBEZFH EFH, FEEEFHTHE, KETLIRG,
FI5EY OTP 72 fiE28. IHiR(EE B BEMEMERZ AT, UBRIEEESEE . MR OTPERA H
HIEES, MEFHN STOPIRE,

*  BUCK_START - (E[EFZIRBEUIRETEA, BHIIRZSHT vDDB BIEMRIFIE. 03R VDDB 7£—
ENEIRFRAZIEIREE, NEREFZESSIEXA, sFHFFHN STOP RS,

+ VSENSE_READ. CS_GAIN_READ - & iEF MM (A]4RF2) M VSENSE #1 CS_GAIN 5|,

L ERFRIZENESE, MNRAIAIE CS_GAIN_ANAISE I bo, MBI M ASSIE SIEHSFSS
CS_GAINIEE. TN, R CS_GAIN_ANAIEE AN bl, MEBIEINEE.

» DVDD_START - lbBY, —BREFZEFHBISE, DVDD A MR ERFESIRIBBShIE R IR E 5hRIE
TS, TEMIRSEESREY, DVDD ARIBIrBEEHRE. Eit, ISRFNBEINIETR, HENSSF
RE, BIIREHMITHIEEISE M EN_DRV E5 3K, XEBTHFNEESH.

*  CHARGE_PUMP_START - BRI REBEH., MNRAXFNBIFBE, &ERKFFHN DEV_ACTIVE K.

+ DEV_ACTIVE (8% ACTIVE IR) - FEILRET, WapssBEEmeE, rIftER. PwM BEESH, R
EN_DRV S STEECEHAEIZ AEETF, MIGERXAWNBRER, HFENFIIRESLUER PWM B&E,

+ DVDD_STOP-DVDD B &H H DVDD BB/FM A EHIZES, RFIFHNIKS, 1KFELIETT, FECEL]
ek R EIA A BEEHT B o, PEERRIRESH ADC REFEIIIRTS

o (ELIE- NRBAMRES, NRREEEIEE DVDD BiiEM™ERIE, BEBLTEIIE, EEBIREIF
EN_DRV U &4, TEUIRE T TIEFER SP

3.14 {RIPFI P b I8
6EDL7151 B & KERIFIEI. DIIZ:
o IERRIP (OCP)
DVDD£E 4122
P& EFLIR23
TR 537728 OCP
o RIEBIE (UVLO) fRIF:
= MIFNEMIIR shas e Mtk IR ohEs BRI
FEJREB[EPVDD
DVDDZ 42 [E2S I B E
PRIERIRES M EBRE
+  DVDD M2 E2SHIEBIE (OVLO) R
« VDS {ER%23F0 OFF IR 12 MR
o BFERERSZWANEFRIER
o OERENEINE
o LB XBR (0TS) AT REEE (0TW)
o PRIERIRESH LDO RUIT K I
«  OTP 7=fi&23HKIE
PERSHIZRBCR B EHERFAIEBER N, HEZMERNAE (B—N#EH) ERT, RAE
N EFEMELIE, —BWERRIA, RFGKEUNR 12FRERRKEE. FEIEXEL, BERIBE
BbRe KEWH AT EEBVINIL PR S :
«  HFE#HFE (BOEB4) , BOARSMTE.
o HMERE (FOEF7) . AENBEMINIE, EMHMEEIRZA, EEZNEER. MNRFENLZE
ZANPE, ML IBRARARSHBE, FO NREMER.
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MRS BYLS RIZELE nFAULT 518 LT 358, ﬁD%EﬁZI‘aﬂifw}E, N EIRSR R, BIHESR
PHARIRETIRERZLE. BRT KA PWM (S SSFRTRERVIRIEZ O, RS BATIRZS AL LUER MCU (T & kAl
BIERE, FTiehidkand, ltl:?féf’lfiijﬂ?'cﬁﬁ #E_%’nﬁﬂlﬂﬁ’ﬂgﬂzﬁﬂ%_ﬂ—x BT SPI 6 RBUX RS,

2R EIIEINET KB S TR T HIE R, HIEKEL LA TELEIRAIE, LIEHARTHIMEFE 5
TSPl #E[ 5\ EF77ZEFAULTS _CLR AJLLEIFHLE,

UTHEFSREE X EHEREHER:

. FEI'\%%?;}*' REAXZHSINEME XIS, WMEAENELE—RIIKESHETSME. RESIAD
1 l:lIL:\O

»  TEMP_ST . It EEZEEIEEIEHNAE SRS,

*  SUPPLY_ST: iﬁiﬁﬁﬁ%,}‘ UVLO/OVLO #1 OCP BPIR7&,

*  FUNCT_ST . EERMRMMASIIVE RS, ERERIZIIRE. BIRNEREXIIRE LU VDSE
m%%EIJ)IkIL:\O
OTP_ST : ‘RIZFNIEENOTPAE XM E,

E,ﬁrf%mﬁa, FB P 24705853 SPIIEAIE CLR_FLTS 5 N\ FAULTS_CLR 12280, 7R, ESMRIGEHRIE, &
EE N\ CLR_LATCH fifiis,

IR “EBHIBES T OCP HMIEMRIZ N BIE, NIZHIET A ER, HE:
o WIR7E ocP itEET (8. 16 NEHA) T, B—1 R PwM FEIRBE AL oCP B, MHENFIIRE.
o WRTFIUEMEET, NE]UERIEERGER.

=12 HENGRIPR - RERBFHE, AELES
Name |Description |Program |Latched [nFAULT |Active Prio Action(s)
mability report state
VCCL |Charge - N Y DEV_ACTI |F1&2 Gate signals (GHx, GLx) pulled
S pump low- VE (shared) | down according to configured
UVLO |side UVLO gate driver slew rate. After that,
fault gate signals are pulling down
according to Res_pp_weak and
Res_pp_sTronG as shown in Figure
76
VCCHS |Charge - N Y DEV_ACTI |F1&2 Gate signals (GHx, GLx) pulled
UVLO | pump high- VE (shared) | down according to configured
side UVLO gate driver slew rate. After that,
fault gate signals are pulling down
according to Res_pp_weak and
Res_pp_strRONG as shown in Figure
76
DvDD |(DVDDOVLO |- N Y STANDBY |B1 No action. MCU to perform action
OVLO |[fault and
DEV_ACTI
VE
DVDD |DVDDOCP Threshold [N Y STANDBY |B3 No action. MCU to perform action
OCP fault level and
DEV_ACTI
VE

(REAKTR......)
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3 IhEBIHEA
+&12 () WPEFRIPR - Prio T HE, RERHES
Name |Description |Program |Latched [nFAULT |Active Prio Action(s)
mability report state
DVDD |DVDDUVLO |- N(requires|Y All states |BOand |Gate signals (GHx, GLx) pulled down
UVLO |fault power (however | after FO according to configured gate driver
cycle-CE |nFAULTis |BUCK_ST slew rate. Note: the behavior can be
toggle) supplied |ART h interrupted depending on DVDD as
by DVDD) logic is supplied by it.
After that, gate signals are pulling
down according to Rgs_po_weakand
Ras_pp_strong @S shown in Figure 76.
These are always active.
Waits for power cycle (CE pin low and
high).
Buck converter continues operation.
When DVDD UVLO happens the
functional state machine changes from
DEV_ACTIVE to DVDD_STOP. Refer to
Chapter 3.13 for details.
From the application perspective, this
fault is the highest priority.
Requires a power cycle (CE toggle)
BUCK |Buck - N Y All states |B2 No action. MCU to perform action.
OCP converter after Protection is blanked during start-
overcurrent DVDD ok up of charge pumps
protection (after
Standby) -
fault
blanked
during
charge
pump
start
Motor |Currentsense | Threshold | Program |Y DEV_ACTI |F4 PWM truncation if configured.
leg amplifier level, mable - VE If fault is configured as “Latched”
shunt |overcurrent |counton |latched if then: gate signals (GHx, GLx) pulled
ocP protection for | number of | brake on down according to configured gate
[2:0] each phase |trips, OCPis driver slew rate. After that, gate
reaction, |active signals are pulling down according to
PWM Res_po_weak and Res_pp_strong @S shown
truncatio n in Figure 76.
Brake as defined in PWM_CFG
register when CS_OCP_BRAKE
register enabled. Fault latched if
braking active
(RBELTH......)
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x12 (48) WERRINR - Prio MFHIE, RERES
Name |Description |Program |Latched [nFAULT |Activ Prio Action(s)
mability report e
state
VDS VDS sensot| Threshold|Y Y DEV_ACTI |F5 Gate signals (GHx, GLx) pulled
Sensor |comparator |, VE down according to configured
protection blanking, gate driver slew rate. After that,
deglitch gate signals are pulling down
filter according to Res_pp_weak and
Res_pp_strRONG as shown in Figure
76
Locked | Locked rotor |Timing Y Y, DEV_ACTI |F6 Gate signals (GHx, GLx) pulled
rotor |watchdog Program |VE down according to configured
overflow mable gate driver slew rate. After that,
gate signals are pulling down
according to Res_pp_weak and
Res_pp_sTronG as shown in Figure
76. Requires toggle of EN_DRV to
re-start normal operation again
Watch |Watchdog Timing, |Program |Y (with Dependin |F7 Ifinput:
dog timer reaction. | mable - input goninput, - EN_DRV: gate signals (GHx, GLx)
timers | overflow. Dependin |latched if |[EN_DRV |either pulled down according to configured
Several inputs|gon input | brake on |only, START UP gate driver slew rate. After that, gate
programmabl watchdog | otherwise |or signals are pulling down according to
e faultis not) DEV_ACTI Res_po_weak and Rgs_pp_strong @S shown
enabled VE in Figure 76.
- Buck input: no action required from
user or device.
- Charge pump input: nFAULT
reported. Driver won’t start-up.
- Others: brake as defined in PWM_CFG
register when WD_BRAKE register
enabled. Always latched if braked
enabled
OTS Overtempera |- Y Y DEV_ACTI |F3 Gate signals (GHx, GLx) pulled down
ture shutdown VE according to configured gate driver
slew rate. After that, gate signals are
pulling down according to
RGS_PD_WEAK and
RGS_PD_STRONG as shown in Figure
76
OTW  |Overtempera |- N N (only DEV_ACTI |F9 No action. MCU to perform action
ture warning status VE
register
report)
(JIELETFA......
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12 () WPEFRIPIR - Prio HFHIE, NELES
Name |Description |Program |Latched |nFAULT |Activ Prio Action(s)
mability report e
state
OTP OTP read - Y Y All states |F8 Gate signals (GHx, GLx) pulled
Fault |[faultorOTP down according to configured
user gate driver slew rate. After that,
programmin gate signals are pulling down
g error according to Res_pp_weak and
Res_pp_sTronG as shown in Figure
76

3.15 BERIE—OTPHISPIEO

6EDL7151 B —LERTHA P RIZRE RETIAE. XETNREMECE (BHEMRARME. MIRIKENBIREhEBES
BIER ) FigEl T ERSHEFEETESET. XEDENEE T UEEITIIED SPI s #HITENR.
XEFEFREZRIEEFERT, B, EXREMBRAEGEEMEER,

[Elitt, 6EDL7151 EEAT OTPNVM (—RIEAIRIZIEZ KIEFiERS) , BIfETEER R tbREF e EBIRAIAEC
B, =¥, BMHER % 3.16 T RREMRINGESRREHTHRIZ. ERMRHNEK (B E 47 FRPRSHR
1ZEE) , oTP PNEEWRERSNRGIZRETESRER, XEHFEFHREFERENEFITN. NE 48 FIT -

Hardware modules
(gate driver, buck converter,
charge pumps, and so on)
@
58
="} 2 L
s EF
o 3
= w
Reglstfars Copy default values OTP NVM
Readstatus | (volatile {at stert-up) memory
L— memory)
Transmit and SPI
MCuU R
receive data module e
/ ontigure . Registers
features Registers OTP program (once) h ar%- copy
a8 YRIZME T

MR OTP PEEMSEHIINRE (‘B BE”) HIFEERE, ISt ARIUNENBAEREMEE, H
BETITIREMEETE OTP Zfifash (BE#ED]) , iBBIHE3.15.1 ZiIFAREESBIFIULAL, HRIENATHIT
—Ro TEBRENOTP, A3, 1 EFMAR, BoiEuLUIEE SPI S BEZ KT Fes LHRE,

B LAER I F OTP_PROG H1Z2SHBYERF ID fii13 USER_ID RERIRHE P E,

2R BZNXT6EDLT15] RIS as B TR TN IRIEIZALE I TH A, GRS f7as BTN FIEEREI
HEOLED, MITTH A e FELE o
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3ThEEHEA

3.15.1 OTPRIF mIEMRIE:. MBBENXEIAE

6EDL7151 OTP AT AP ECEFfiE, OTP {RIRTERIZATSIINE FHIRIRIE, IMN—REIMNIEEIRIC,

OTP RIZN TR EZITIFE FH T, XERAF HIRRIZTERAEREE Fi#1T, Bl PVDD>PVDD
otr_rroc o LEIN, TREMITUET Torr rroc o XM NEBHEAIZIKGTE., XEKE, IREZHXEXILESHZ
INEITRIZ, RIZEWMELE, MR LREXMIER, MMI{IE OTP_PROG_BLOCKIRE A bl, UiEnEHA—
NEHBHTEKRSER, PIAME (U0 5 3.16.2 Z FMAFR) EXMERT, BoiEiEFER 3.16.2 H89
HEE, BILUHITH —FTHIRIERIR. OTP_PROG_BLOCK &EERIEKINCHREEEEEES,
EFERISTERES N OTP, NHUITUTHIESE:

1. B HiHENEFVE (Ven_prv < V En_DRV.TH )o

2. GBI SPIBEAGMSREEFERENTENRIAME

3.  {#H OTP_PROG filld X LE{ELRIZE OTP AR,

o WNRBESTFT o rrocE PVDD < PVDD o1p proc » MIZRIZARZEDN, B OTP_PROG_BLOCKIEE N bl,
ZHA LB, ARTUBRERER. NREEEWFER, SIERBHEBIE, 5579 0TP_USED
=b1 F1 OTP_PASS = b0,

o WIEREF PVvDD EIEEEA, NREEZEFIR, BFER[/SHEFT oTP FiESEP. XREEM—NR,

4. () @Dl OTP_USED 1 OTP_PASS 5{ OTP_PROG_FAIL ¥0Z OTP fRiZ =2 S AIH:

o MR OTPRIELRM, NMISHFWBIE, BEIHITHREIA (CESIITRAMLERD) . H
OTP_USED =b1 1 OTP_PASS = b0 {882 AY OTP_PROG_FAIL=bl XH1ES. FT;EXT OTP #H1TiH
— P RIE. NERABHRIANEHRIF, RN EFIZID.

o WNRRIEMTN, NIEEITHRELRLE, XZEH OTP_USED =bl 1 OTP_PASS = b1 i & 22 Ay
OTP_PROG_FAIL =b0 FTRl. BINTERINEZEHRITEIEREIR (CESIMR MM _EhI) LUERH

BEEK.
BEANBHIE OTP WEIH B RBEE, OTP REBLEHE R 137,
%13 OTP RIZRZ
Device status OTP_USED |OTP_PASS |OTP_PROG_ |OTP_PROG_ |Status description
BLOCK FAIL
Non-programmed |0 0 0 0 Default values used
device
Successful 1 1 X X User programming was
programming of successful. Upon start-up, the
OTP newly programmed default
values are loaded into registers
for custom configuration
Programming 0 0 1 0 Part can be reprogrammed once
blocked due to condition are within limits
PVDD
or temperature
conditions
(RBETH......)
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+F13

(£8)

OTP RIS

Device status

OTP_USED

OTP_PASS

OTP_PROG_
BLOCK

OTP_PROG_
FAIL

Status description

Programming

1

1

Part must be discarded

started but failed
during operation
due to PVDD

or temperature
conditions

Programming 1 0 0 1 Part must be discarded

started but failed
due to OTP issue

OTP RIZENM (BHFFEIRMETHZ oTP FiEssH) SEBMIRFEIRHIREPHRANELERES (WE47)
EXMIERT, MESTE nFAULT I LIRS, FUITHIZS—BIRERPE, BIel@idi5ER{iIis OTP_USED.
OTP_PASS 8¢ OTP_PROG_FAIL LAz OTP_PROG_BLOCK ¥i&3K 6EDL7151 1272 (& 28 KT,

MR AP IERERIT IR BRI OTP #1T4RIZE, NEBRRIZZRIESNIQZE OTP_USED=bl, FNATEESR
H I IRBI RIS,

SPIES
6EDL7151 S9MER ISR > Bl P B (S ER BT B SPHE 1T, Z A TR B SEIHITHIE, M
£918%, BN, BHLBEHHIE OTP NTF.

SPIRIRET 4 $HECE, HIERIFLRETE SPIRMESHTEG. FIEBEHALETE 24 IKENBUFTE
25+

o T{bhE

o 16U EIEFTS

3.15.2

OO VA=

EX TR <!

v 1-FEH/BA

v 0-FFERIREN

BUBELIMSBIL I A BN El49 FIE50 2251 BRSPIEROMNE NFIREUZ(E,
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6EDL7151 Infineon
3 Thaki e
Falling edge sampling
/" nscs A : [
01 2 3 4 5 6 7 8:9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
(—”’U SCLK | | | | | | | | | | | | | | I | | | | |
& _| >le NP >
» Command Address ! H Data !
£ ¥
e SDI ] ClAalAslAqlABIAZHmIAu ImslnﬂmslmzlnﬂnﬂmXD&ID?IDEID{;ID4IDBIDZID1 IDUI
1 ]
j ] I
\\ SDO HihZ| ; ;
1 ]
[%:] Valld } Valid address il
© address :
c
S v
“ Valid data [ ]
; )
E En\:l?i‘l: \é:!.ct’:ga\.ﬁne register /—\
=49 SPIT#/E
Falling edge sampling
7 nscs |\ |
i 0 1 2 3 4 5 6 7 8:9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
o sk THUUHUUU U UU UL UL
g ! erle >t »
% — ECzl.;mmland Address ! i Data I
c H 1
o SDI H KCKAEIASI.M]ASIMHMIAOI i
i : : I
\ SDO Hi@ E;‘wslmlmlulﬂlmlgIBITI6I5I4I3I2H1IoIngh-z
Pl
Pl
% Valid ‘lr: Valid address I
5 address :
2 v
< Read enable ] \
@
= Read data X Valid data X
=50 SPIEIR(E

3.15.2.1 SPIE{ERH

a0, FAFAREHFHETDRIVEL=50ns (0x01) . TDRIVE2=2540ns (OxFE) B ANZFTZ2ETDRIVE_SRC_CFG (bt
0x19) , NMIFEBETEIBTDORIVE2ATORIVEIME, FEFFESSHANBNOXFE0L, Ak, —B nSCSES#HIE, MCU
FEESPIEE (SDIfES) FEANUTHS:

Zi#%l: b1001100111111110 0000 0001

+7%sEl: 0x99 FE 01

ENG, MNRFEEE, N MCUBTINEB UL TFY, @25 N SDI {55 3i%=EX TDRIVE_SRC_CFG ZH1F2s:

—i#l: booo11001
“+753#% . ox19 -- --

HEFM
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3.16 B 7 es st

* 14 BR0EE SPIE2O15(8)M 6EDL7151 R F 2R 7EETIR,

afineon

+R14 HF SRS HER

Register name Short description Offset address
FAULT_ST Faults status 004
TEMP_ST Temperature status 014
SUPPLY_ST Power supply status 024
FUNCT_ST Functional status 03w
OTP_ST OTP status 044
ADC_ST ADC status 054
CP_ST Charge pump status 064
DEVICE_ID Device ID 07w
VDS_SENSE_CFG VDS sensors configuration OF
FAULTS_CLR Faults clear 104
SUPPLY_CFG Power supply configuration 114
ADC_CFG ADC configuration 124
PWM_CFG PWM configuration 134
SENSOR_CFG Sensor configuration 14
WD_CFG Watchdog configuration 154
WD_CFG2 Watchdog configuration 2 164
IDRIVE_CFG Gate driver current configuration 17y
IDRIVE_PRE_CFG Gate driver precharge current configuration 184
TDRIVE_SRC_CFG TDRIVE source configuration 19y
TDRIVE_SINK_CFG TDRIVE sink configuration 1A4
DT_CFG Dead time configuration 1By
CP_CFG Charge pump configuration 1Cy
CSAMP_CFG Current sense amplifier configuration 1Dy
CSAMP_CFG2 Current sense amplifier configuration 2 1E,
OTP_PROG OTP program 1Fy

3.16.1 R A RIEE
6EDL7151 B RIS B 7798 5] LU7E SPHEMECEEHE A E#THIE, B2, FElEREEERtEty

RIASFEMR, XN THLEHERITASBRIRERHIEE EXT

1R A]YRIZ . ERGNERRSEST, WXEMIHHITRIZHNIIMNEN. EELERRT, ZBRAUS PWwM

e e

2. fF U AI4RIE . {X3H EN_DRV BB AMEEY, XTXLEUFHITHRIZA G WRTE EN_DRV ASBHHITERIZ,
HFERIEETHE, BEEF EN_DRV ISR ASEN,

YHEFH
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R T XBATHIERFAKIE, FILEINTERB EN_DRV ZBiXT XL F s H1THRIZ.

3.1YPR OTP . XUE(IHAVRIZ(NIE OTP RN 1T, B1E3M4# LB (PVDD) EASEN, XLEIRERT
Nn2SERYE5h, BITE DVDD LA Z IR BEELEMMNIE, EtHFUSHIRRE) OTP A EEE A L B4
Mo a0, WRTEACTIVE RETENEFVE, MZESHEE N, MiRENZFFeasNSREIS A\NWE, B
2, EFIBMEIRSHIFHN STANDBY RS, ZEAS

FF) FREIERENETFR.
& 15 NIGENENEE ('rw' 3 'w BRAALY) R#RHD %,

xR 15 FERIREEN
Register name Bitfield name Programmability
VDS_HS_TH Always
VDS_LS_TH Always
VDS_BLANK Always
VDS_SENSE_CFG VDS_FILTER Always
VDS_FLT_CFG Always
VDS_SENSE_EN Always
PVCC_SETPT Standby
CS_REF_CFG Standby
DVDD_OCP_CFG Always
DVDD_SFTSTRT OTP only
SUPPLY_CFG DVDD_SETPT OTP only
BK_FREQ Standby
DVDD_TON_DELAY OTP only
CP_PRECHARGE_EN Standby
ADC_OD_REQ Always - no OTP field, just register
ADC_OD_INSEL Always - no OTP field, just register
ADC_CFG ADC_EN_FILT Always - no OTP field, just register
ADC_FILT_CFG Always
ADC_FILT_CFG_PVDD Always
PWM_MODE Standby
PWM_FREEW_CFG Always
PWM_CFG BRAKE_CFG Always
PWM_RECIRC Standby
HALL_DEGLITCH Always
OTS_DIS Always
SENSOR_CFG CS_TMODE Always
VDS_OFF_DIAG_EN Standby

(REETR......)

YHEFH
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+&15 (&) FESFUREEGE
Register name Bitfield name Programmability
WD_EN Standby
WD_INSEL Standby
WD_CFG
WD_FLTCFG Standby
WD_TIMER_T Standby
WD_BRAKE Standby
WD_EN_LATCH Standby
WD_DVDD_RSTRT_ATT Standby
WD_CFG2 WD_DVDD_RSTRT_DLY Standby
WD_RLOCK_EN Always
WD_RLOCK_T Always
WD_BK_DIS OTP only
IHS_SRC Always
IHS_SINK Always
IDRIVE_CFG
ILS_SRC Always
ILS_SINK Always
I_PRE_SRC Always
I_PRE_SINK Always
IDRIVE_PRE_CFG |_PRE_SRC_DIS Always
I_PRE_SNK_DIS Always
|_CLAMP_DIS Always
TDRIVE1 Always
TDRIVE_SRC_CFG
TDRIVE2 Always
TDRIVE3 Always
TDRIVE_SINK_CFG
TDRIVE4 Always
DT_RISE Always
DT_CFG
DT_FALL Always
CP_CLK_CFG Always
CP_CFG
CP_CLK_SS_DIS Always
CS_GAIN Always - recommended to stop PWM first
Standby (change to digital mode)- change to analog
CS_GAIN_ANA mode only possible if written in OTP followed by
CS_EN Always
CS_BLANK Always - recommended to stop PWM first
(RBLT;......)
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+&15 (&) FERUREES

Register name Bitfield name Programmability

CS_EN_DCCAL Standby
CS_OCP_DEGLITCH Standby
CS_OCPFLT_CFG Standby
CS_OCP_PTHR Always
CS_OCP_NTHR Always
CS_OCP_LATCH Standby
CS_MODE Standby

CSAMP_CFG2

- CS_OCP_BRAKE Standby

CS_TRUNC_DIS Always
CS_NEG_OCP_DIS Always
CS_AZ_CFG Always
OTP_PROG Standby (programming of OTP only in Standby)

OTP_PROG yIPros & Y y
USER_ID Always

&R16 FER XSRS ER

Code Access type Description

RES No access Reserved

r Read Read only. A write produces no action

h Read Hardware Reac_j only, the bitfield is n?oFilfled by hardware

(typical example: status bitfields)

Read/Write Read or write by user

w Write Write only. A read returns 0

AR B frés (AT 1B LR E o

3.16.2

HEFM

B FEaRaY
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3.16.2.1 HEREFFEH
MRER—MIBPRE TR AE b, WEAEMENKE/ LS, BERKE, 15EA FAULTS_CLR F7ZE23H B /ERREFE L
FAULT_ST Rt : 00
WPERS T 728 AsyncReset{& : 0000 4
15 14 13 12 11 9 8 7 6 5 4 3 2 1 0
RLOC BK_O | DVDD | DVDD | DVDD
RES OI;I'LI:'_ WE.ITF K_FL 0:1\;:.! OI;E.‘ CP:F _OV_|_UuUv_|_ocCpP CIE.FF CS_OCP_FLT
- LT FLT FLT | _FLT
r rh rh rh rh rh rh rh rh rh rh
Field Bits Type Description
CS_OCP_FLT |2:0 rh Current sense amplifier OCP fault status
Current sense amplifier OCP fault status
bxx0: No fault on phase A
bxx1: Fault on phase A
bx0x: No fault on phase B
bx1x: Fault on phase B
b0xx: No fault on phase C
b1xx: Fault on phase C
CP_FLT 3 rh Charge pumps fault status
Charge pump low-side and high-side combined fault status
b0: No fault has occurred
b1: Afault has occurred
DVDD_OCP_FL |4 rh DVDD OCP (Over-Current Protection) fault status
T DVDD linear voltage regulator Over-Current Protection fault status
b0: No fault has occurred
b1: Afault has occurred
DVDD_UV_FLT |5 rh DVDD UVLO (Under-Voltage Lock-Out) fault status
DVDD UVLO fault status
b0: No fault has occurred
b1: Afault has occurred
DVDD_OV_FLT |6 rh DVDD OVLO (Over-Voltage Lock-Out) fault status
DVDD OVLO fault status
b0: No fault has occurred
b1: Afault has occurred
BK_OCP_FLT |7 rh Buck OCP fault status
Buck Over-Current Protection fault status
b0: No fault has occurred
b1: Afault has occurred
(RIBETA.....)
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(£%)
Field Bits Type Description
OTS_FLT 8 rh Overtemperature shutdown fault status
Overtemperature shutdown event status
b0: No fault has occurred
b1: Afault has occurred
OTW_FLT 9 rh Overtemperature warning status

Overtemperature warning signal status

b0: No warning signal has occurred

b1: A warning signal has occurred
RLOCK_FLT 10 rh Locked rotor fault status

Locked rotor fault status using Hall sensors

b0: No fault has occurred

b1: Afault has occurred

WD_FLT 11 rh Watchdog fault status

Watchdog status

b0: No fault has occurred

b1: Afault has occurred

OTP_FLT 12 rh OTP status

OTP (One Time Programmable) memory fault status

b0: No fault has occurred
b1: Afault has occurred
RES 15:13 r Reserved

Aread always returns 0
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3.16.2.2 BERSFTEFE

BEFREEMCUIREAVEEE

TEMP_ST RSl 0ly
mERSEHESS AsyncResetf& : 0000 4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RES TEMP_VAL
r rh
Field Bits Type Description
TEMP_VAL 6:0 rh Temperature reading

Temperature value in steps of 2 degrees Celsius
b000000: -94 degrees Celsius

..... every 2 degrees Celsius

b1111111: 160 degrees Celsius

RES 15:7 r Reserved

Aread always returns 0

MR F AR 80 Rev. 1.0
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3.16.2.3 HREREFTFE

ZH RS RFERRIRE

SUPPLY_ST

HIRRSE 7

15 14

13

12 11

10

Rzt 02 4

AsyncReset{& : 0000 4

9 8 7 6 5 4 3 2 1 0

RES

VDDB | VDDB | DVDD | DVDD | VCCH | VCCL
_OVS | _UVS | _OVS | _UVS | S_UV|S_uv
T T T T ST ST

PVDD_VAL

rh rh rh rh rh rh rh

Field

Bits

Type

Description

VCCLS_UVST

rh

Charge pump low-side UVLO status

b0: Below threshold
b1: Above threshold

VCCHS_UVST

rh

Charge pump high-side UVLO status

b0: Below threshold
bl: Above threshold

DVDD_UVST

rh

DVDD UVLO status
b0: Below threshold
b1: Above threshold

DVDD_OVST

rh

DVDD OVLO (Over-Voltage Lock-Out) status
b0: Below threshold
b1: Above threshold

VDDB_UVST

rh

VDDB UVLO status

b0: Below threshold
b1: Above threshold

VDDB_OVST

rh

VDDB OVLO status

b0: Below threshold
b1: Above threshold

PVDD_VAL

12:6

rh

PVDD ADC result reading value
Holds the analog to digital conversions value for PVDD input voltage

RES

15:13

Reserved

Aread always returns 0

HEFM
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3.16.2.4 IHEERESHFFR
SIS SRS

FUNCT_ST fRis it : 034
e RESEH =88 AsyncResetf& : 0000 4
15 14 13 12 11 10 9 8 T [ 5 4 3 2 1 0
VDS_ | VDS_ | VDS_ | VDS_ | VDS_ | VDS_ DVDD HALL
RES LSC_ |HSC_ | LSB_ |HSB_ | LSA_ | HSA_ CS_GAIN_ST ST POL_ HALLIN_ST
ST ST ST ST ST ST - ST
r rh rh rh rh rh rh rh rh rh rh
Field Bits Type Description
HALLIN_ST 2:0 rh Hall sensor inputs status

Hall sensor input status for each phase
b0: signal is low

b1l:signalis high

bit 0: Phase A

bit 1: Phase B

bit 2: Phase C

HALLPOL_ST |3 rh Hall sensor polarity equal indicator

Status bit that indicate if all phases of the Hall sensors have the same polarity
at the same time

b0: Hall sensors have different polarity
b1: Hall sensors have the same polarity

DVDD_ST 4 rh DVDD set point status

DVDD set point read value. The reading is independent of whether DVDD is analog
or digitally programmed

b0:3.3V
bl:5V

CS_GAIN_ST |75 rh Status of the current sense amplifier gain

Shows the value of the current sense amplifier gain independently of whether
programmed digitally or via external resistor

b000: 4 V/V

b001: 8 V/V

b010: 12 V/V
b011: 16 V/V
b100: 20 V/V
b101: 24 V)V
b110: 32 V/V
b111: 64 V/V

VDS_HSA_ST |8 rh VDS high-side A sensor status

Indicates the comparator status for high-side phase A
b0: No fault has occurred

b1: Afault has occurred

(REAKTR......)
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Field Bits Type Description
VDS_LSA_ST 9 rh VDS low-side A sensor status

Indicates the comparator status for low-side phase A
b0: No fault has occurred

b1: Afault has occurred

VDS_HSB_ST |10 rh VDS high-side B sensor status

Indicates the comparator status for high-side phase B
b0: No fault has occurred

b1: Afault has occurred

VDS_LSB_ST |11 rh VDS low-side B sensor status

Indicates the comparator status for low-side phase B
b0: No fault has occurred

b1: Afault has occurred

VDS_HSC_ST |12 rh VDS high-side C sensor status

Indicates the comparator status for high-side phase C
b0: No fault has occurred

b1: Afault has occurred

VDS_LSC_ST |13 rh VDS low-side C sensor status

Indicates the comparator status for low-side phase C
b0: No fault has occurred

b1: Afault has occurred

RES 15:14 r Reserved

Aread always returns 0
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3.16.2.5 OTPIREFER
OTP 7L AS 1S B AT S 1788 2

OTP_ST Rt : 04
OTPIREF =R AsyncReset{& : 0000 4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

OTP_ | OTP_
RES PRO | PRO | OTP_ | OTP_
G_FA | G_BL | PASS | USED
IL OCK
r rh rh rh rh
Field Bits Type Description
OTP_USED 0 rh OTP used
Shows if OTP memory has been written by user or still holds factory
defaults

b0: OTP memory is not used: factory defaults
b1: OTP memory is used: new custom values loaded

OTP_PASS 1 rh User OTP programming passed

Is setif USER OTP programming has passed without error
b0: Not programmed or not passed

b1: Programming passed without error

OTP_PROG_BL |2 rh User OTP programming blocked

OCK Signals if OTP programming has been attempted when voltage or
temperature outside range

b0: Programming was not blocked
b1: Programming blocked

OTP_PROG_FAI |3 rh OTP programming fail

L If set, indicates that the programming of the OTP has failed
b0: No failure
bl: Programming failed

RES 15:4 r Reserved

Aread always returns 0
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3.16.2.6 ADCIRRAEFTFSE

ADCIREE 1728
ADC_ST Rt : 05
ADCIREFERS AsyncReset{H : 0000 4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADC_
RES ADC_OD_VAL OD_R
DY
r rh rh
Field Bits Type Description
ADC_OD_RDY |0 rh ADC on demand conversion result ready
Indicates if ADC result for one of the extended conversions is ready to be
read
b0: Not ready
b1: Ready
ADC_OD_VAL |71 rh ADC on demand result value
ADC result value for on demand conversions
RES 15:8 r Reserved
Aread always returns 0

MR F AR 85 Rev. 1.0
2024-05-28



6EDL7151 infineon

3 ThREHLEA

3.16.2.7 HBERRSHTEFR

BARRE
CP_ST [t E 2k 06w
BERRKST 78 AsyncResetf& : 0000 4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| RES | VCCLS_VAL VCCHS_VAL
r rh rh
Field Bits Type Description
VCCHS_VAL 6:0 rh VCCHS ADC result reading value
Holds the analog to digital conversions value for VCCHS voltage
VCCLS_VAL 13:7 rh VCCLS ADC result reading value
Holds the analog to digital conversions value for VCCLS voltage
RES 15:14 r Reserved
Aread always returns 0
IR 86 Rev. 1.0
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a0
DEVICE_ID Rzt 07w
REIDEFEs AsyncReset{& : 0011 4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RES DEV_ID
r rh

Field Bits Type Description
DEV_ID 7:0 rh Device ID

Device identifier for user version control
RES 15:8 r Reserved

Aread always returns 0
MR F AR 87 Rev. 1.0
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3.16.2.9 VDSERBIEESTESS
BB I8 & BIVDSIL LSS

VDS_SENSE_CFG Rzt OF 4

VDSIE RRESAC B & 28 AsyncReset{& : 3FFF 4

15 14 13 12 11 10 9 8 7 [ 5 4 3 2 1 0

VDS_ | VDS_
SENS | FLT_ VDS_FILTER VDS_BLANK VDS_LS_TH VDS_HS_TH
E_EN | CFG

rw rw rw rw rw rw

Field Bits Type Description

VDS_HS_TH 3:0 rw VDS high-side comparator threshold

Configures the threshold of the high-side comparators in the VDS sensor
block

b0000: 0.1V
b0001:0.15V
b0010:0.2V
b0011:0.25V
b0100: 0.3V
b0101:0.35V
b0110:0.4V
b0111:0.45V
b1000: 0.5V
b1001:0.55V
b1010: 0.6 V
b1011:0.65V
b1100:0.8V
b1101:1.0V
b1110:1.5V
b1111:2.0V

(REAKTR......)
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Field Bits Type Description

VDS_LS_TH 7:4 rw VDS low-side comparator threshold

Configures the threshold of the low-side comparators in the VDS sensor
block

b0000:0.1V

b0001:0.15V

b0010:0.2V

b0011:0.25V

b0100:0.3V

b0101:0.35V

b0110:0.4V

b0111:0.45V

b1000:0.5V

b1001:0.55V

b1010: 0.6V

b1011:0.65V

b1100:0.8V

b1101:1.0V

b1110:1.5V

b1111:2.0V

VDS_BLANK 10:8 rw VDS sensor blanking time
Configures the VDS sensor blanking period during switching transitions
b000: 1.0 us

b001: 1.5 us

b010:2.0 us

b011:2.5us

b100: 3.0 us

b101:3.5us

b110:4.0 us

b111:5.0 us

VDS_FILTER 13:11 rw VDS sensor filter time

Configures the VDS sensor filter time
b000: 1.0 us

b001: 1.5 us

b010:2.0 us

b011:2.5us

b100: 3.0 us

b101:3.5us

b110:4.0 us

b111:5.0us

VDS_FLT_CFG |14 rw VDS sensor fault configuration
Defines the behavior of the device after a VDS fault has occurred
b0: Register reporting only

b1: Register reporting and nFAULT signal reporting

(REETR......)
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Field Bits Type Description
VDS_SENSE_EN| 15 rw VDS sensor enable

Setting this bitfield will enable the VDS sensor module
b0: VDS sensor disabled
b1: VDS sensor enabled

HEFM
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3.16.2.10 HIEBRTFR

BRI ERTE
FAULTS_CLR fRisHit 104
NSy AsyncReset {& 0000 4
15 14 13 12 11 10 9 8 7 [ 5 4 3 2 1 0
CLR
~ | CLR_
RES LATC ELTS
H
r W W
Field Bits Type Description
CLR_FLTS 0 w Clear all faults
Setting this bitfield will clear all faults of the device excluding latched faults.
Areading always returns 0
b0: No action
b1: Clear all fault status bits except latched ones
CLR_LATCH 1 w Clear all latched faults
Setting this bitfield will clear all (and only) latched faults in the device. A
reading always returns 0
b0: No action
b1: Clear latched fault status bits
RES 15:2 r Reserved
Aread always returns 0
IR 91 Rev. 1.0

2024-05-28



6EDL7151 infineon

3 ThREHLEA

3.16.2.11 HBFEEZTFR
EE RS ATREMNESHSE BRI

SUPPLY_CFG Rzt 114

BRI ET 7S AsyncResetf& : F000 &

15 14 13 12 11 10 9 8 7 [ 5 4 3 2 1 0

CP_P
RECH | DVDD_TON_ | BK_F | DVDD_SETP
ARGE | DELAY | REQ T

_EN

DVDD_OCP_
CFG

PVCC_SETP

DVDD_SFTSTRT T

CS_REF_CFG

rw r'w rw rw rw rw rw rw

Field Bits Type Description

PVCC_SETPT |1:0 rw PVCC set point

Configures the target PVCC (gate driving voltage) voltage level
b00: 12V

b01:15V

b10:10V

b11:7V

CS_REF_CFG |3:2 rw Current sense reference configuration
Selects the VREF voltage that is applied as offset in all three current sense
amplifiers

b00: 1/2 DVDD

b01:5/12 DVDD

b10:1/3 DVDD

b11:1/4 DVDD

DVDD_OCP_CF |5:4 rw DVDD OCP threshold configuration

G DVDD OCP threshold selection

b00: 450 mA

b01:300 mA

b10: 150 mA

b11:50 mA

DVDD_SFTSTRT|9:6 rw DVDD soft start configuration

DVDD linear regulator soft start programming 100 us, stepping 100 us up to
1.6 ms

b0000: 100 us
b0001: 200 us

b1111:1.6 ms

(REETR......)
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Field Bits Type Description
DVDD_SETPT |11:10 rw DVDD set point configuration

Configures DVDD output voltage

bOx: use VSENSE pin for analog programming

b10: DVDD = 3.3V - digitally programmed

b11: DVDD =5V - digitally programmed

BK_FREQ 12 rw Buck converter switching frequency selection
Configures the switching frequency of the buck converter
b0: Low frequency (500 kHz)

b1: High frequency (1 MHz)

DVDD_TON_DE |14:13 rw DVDD turn on delay configuration

LAY The device will wait for the configured time before turning on the
DVDD starting counting from VDDB UVLO during start-up of the device

b00: 200us

b01: 400us

b10: 600us

b11: 800 us

CP_PRECHARG |15 rw Charge pump precharge configuration

E_EN Enables the precharge of the VCCLS charge pump during start-up
b0: Precharge disabled

b1: Precharge enabled

IR 93 Rev. 1.0
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3.16.2.12 ADCHIEFEFS

AR UIM—REBATERNTEAST (RBAER-EAN) o —XREA—MIASBAERMIIRIRE NRINE,
ADCHEXINRERVECE

ADC_CFG Ri% Lt : 124
ADCECE F 1728 AsyncReset{& : 0000 4

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ADC ADC
= | ADC_OD_IN 5
EN_F SEL OD_R

ILT EQ

ADC_FILT_C | ADC_FILT_C

RES FG_PVDD FG

r rw rw W rw w

Field Bits Type Description

ADC_OD_REQ |0 w ADC on demand conversion request

Setting this bitfield will inject an additional measurementin the
standard sequence. This additional measurement is selected in
ADC_IN_SEL bitfield.

Aread always returns 0

b0: No action
b1: Request the conversion of the signal selected in ADC_IN_SEL

ADC_OD_INSEL|2:1 rw ADC input selection for on demand conversions
Configures the input to the ADC

b00: IDIGITAL: device digital area current consumption
b01: DVDD

b10:VDDB

b11: Reserved

ADC_EN_FILT |3 w Enable filtering for on demand ADC measurement

Enables the moving average filter for on demand ADC measurements. A
read always returns 0

b0: No action
bl: Enable filtering
ADC_FILT_CFG |54 rw ADC generic filtering configuration

Selects the moving average filter characteristic for ADC measurements
except PVDD measurement

b00: 8 samples averaging filter
b01: 16 samples averaging filter
b10: 32 samples averaging filter
b11: 64 samples averaging filter

ADC_FILT_CFG_|T:6 rw PVDD ADC measurement result filtering configuration
PVDD Selects the moving average filter characteristic for PYDD measurement
b00: 32 samples

b01: 16 samples
b10: 8 samples
b11:1sample

(REETR......)
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Field Bits Type Description
RES 15:8 r Reserved
Aread always returns 0
IR 95 Rev. 1.0
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3.16.2.13 PWMEIEH7EFSS

PWMAEXECE
PWM_CFG fRisHit 134
PWMACE FE2S AsyncReset{& : 0000 4
15 14 13 12 11 10 9 8 7 [ 5 4 3 2 1 0
PWM P:;“::g
RES _REC | BRAKE_CFG | -, PWM_MODE
IRC EW_C
FG
r rw rw rw rw
Field Bits Type Description
PWM_MODE 2:0 rw PWM commutation mode selection
PWM mode selection
b000: 6PWM mode
b001: 3PWM mode
b010: 1PWM mode
b011: 1PWM with Hall sensors
b100: b111: Reserved
PWM_FREEW_C |3 rw PWM freewheeling configuration
FG Selects which rectification or freewheeling is desired (only for 1 PWM input

modes)
b0: Active freewheeling
b1: Diode freewheeling

BRAKE_CFG 5:4 rw Brake configuration
Brake scheme configuration
b00: Low-side

b01: High-side

b10: High-Z (non-power)

b11: Brake toggle - alternates between low- and high-side braking on every
braking event

PWM_RECIRC |6 rw PWM recirculation selection (for PWM_MODE = b011 only)

Setting this bitfield will activate the alternating recirculation feature of the
1PWM with Hall sensors and alternating recirculation PWM mode. For
PWM_MODE =b011 only

b0: Disable alternating recirculation mode
b1: Enable alternating recirculation mode

RES 15:7 r Reserved

Aread always returns 0

MR F AR 96 Rev. 1.0
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3.16.2.14 ERIFBEEFFR
et i

SENSOR_CFG Rzt 14 4

RSB T Fes AsyncResetf& : 0001 4

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VDS_
OFF_
DIAG

EN

OTS_

RES DIS

CS_TMODE HALL_DEGLITCH

Field Bits Type Description

HALL_DEGLIT |3:0 rw Hall sensor deglitch

CH Deglitch time configuration for Hall sensor inputs in steps of 640 ns
b0000: 0 ns

b0001: 640 ns

... in steps of 640 ns

b1111: 9600 ns

OTS_DIS 4 rw Overtemperature shutdown disable

This bitfield allows to disable the shutdown feature due to overtemperature
in the device

b0: Enable shutdown protection
b1: Disable shutdown protection

CS_TMODE 6:5 rw Current sense amplifier timing mode

Configures how the current sense amplifier operates regarding the timing
related to the PWM signals

b00: Current sense amplifier outputs are active when GLx signalis high
b01: Current sense amplifier outputs are active when GHx signal is low

b1x: Current sense amplifier outputs are always active

VDS_OFF_DIAG |7 rw VDS OFF state diagnostics enable

_EN Controls the activation of the OFF state diagnostics mode of the VDS sensor
b0: Disable OFF state diagnostics mode

b1: Enable OFF state diagnostics mode

RES 15:8 r Reserved

Aread always returns 0

MR F AR 97 Rev. 1.0
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3.16.2.15 Fi JHIEEFESS
B IHEE

WD_CFG

Bl VHRES TS

15 14 13 12 11 10 9 8 7 6

RS :

AsyncReset{&:

5 4

afineon

154

0000 4

RES WD_TIMER_T

WD_F
LTCF

WD_INSEL

WD
EN

G

w w w w

Field

Bits

Type

Description

WD_EN

Watchdog enable

Watchdog timer enable

b0: Watchdog timer is disabled
b1: Watchdog timer is enabled

WD_INSEL

31

Watchdog input selection

Selects the input to the watchdog timer

b000: EN_DRV pin (measure input signal frequency)
b001: Reserved

b010: DVDD (linear regulator)

b011: VCCLS and VCCHS (charge pumps)

b100: Status register read

b101: Reserved

b110: Reserved

b111: Reserved

WD_FLTCFG

Watchdog fault configuration

Controls the reaction to a watchdog fault event

b00: Report to status register only

b01: Report to status register and pull down the nFAULT pin

WD_TIMER_T

14:5

Watchdog timer period value

Configures the period of the watchdog timer. After this time is elapsed with
no re-start of the timer by the watchdog input, a watchdog fault is
triggered. In 100 us steps. Not applicable for VDDB (buck) and EN_DRV
watchdog input

b0000000000: 100 us
b0000000001: 200 us

b1111111111:102.4 ms

RES

15

Reserved
Aread always returns 0

HEFM
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3.16.2.16 EFi JHilEFFss2

B ORETESTE
WD_CFG2 fR& it 164
B INRESFEFESR AsyncResetf& : 0000 4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WD_ WD_ WD_ | WD_
RES BK_D WD_RLOCK_T RLOC WD_DVDD_RSTRT_DLY WSI?I.-RI?I.VI:#?R EN_L | BRAK
IS K_EN = ATCH E
r rw rw rw w rw rw rw
Field Bits Type Description
WD_BRAKE 0 rw Brake on watchdog timer overflow

Provides the option to configure a braking event when the
watchdog overflow occurs

b0: Normal reaction to fault

b1: Brake on watchdog fault (automatically latched). The braking mode is
configured in PWM_CFG register. Status register is updated accordingly

WD_EN_LATCH |1 rw Enable latching of the watchdog
fault Enable latching of the watchdog
fault bO: Fault not latched

b1: Fault latched

WD_DVDD_RST |3:2 rw Restart delay for DVDD

RT_ATT Number of restart attempts for DVDD WD
b00: 0 attempts

b01: 1 attempt

b10: 2 attempts

b11: 3 attempts

WD_DVDD_RST |7:4 rw DVDD restart delay

RT_DLY Time after WD trigger signal until restart is attempted again for DVDD. In
steps of 0.5 ms

b0000: 0.5 ms
b0001: 1 ms

b1110: 7.5 ms

b1111:8 ms

WD_RLOCK_EN |8 rw Enable rotor locked detection

Enable rotor lock dedicated watchdog timer input
b0: Disabled

bl: Enabled

(REETR......)
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Field Bits Type Description
WD_RLOCK_T |11:9 rw Rotor locked watchdog timeout
Watchdog timer period value (overflow value). In steps of 1 s
b000:1s
b001:2s
b111:8s
WD_BK_DIS 12 rw Buck watchdog disable
Buck watchdog (start-up) disable
b0: Buck watchdog enabled
b1: Buck watchdog disabled
RES 15:13 r Reserved
Aread always returns 0

BIEF 100 Rev. 1.0
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3.16.2.17 MtRIREH2S B RITHI T 1725
BT R R MR IR T SR F IR B

IDRIVE_CFG Rzt 17 4

MR IR 5hES BB A= H B 17 28 AsyncReset {&: BBBB 4

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ILS_SINK ILS_SRC IHS_SINK IHS_SRC

w w w w

Field Bits Type Description

IHS_SRC 3:0 rw High-side source current

High-side gate driver rise or pull-up gate current applied during period
TDRIVE2

b0000: 10 mA
b0001: 20 mA
b0010: 30 mA
b0011:40 mA
b0100: 50 mA
b0101: 60 mA
b0110: 80 mA
b0111: 100 mA
b1000: 125 mA
b1001: 150 mA
b1010: 175 mA
b1011: 200 mA
b1100: 250 mA
b1101:300 mA
b1110:400 mA
b1111:500 mA
IHS_SINK 74 rw High-side sink current

High-side gate driver fall or pull-down gate current applied during period
TDRIVE4

Same coding as IHS_SRC
ILS_SRC 11:8 rw Low-side source current

Low-side gate driver rise or pull-up gate current applied during period
TDRIVE2

Same coding as IHS_SRC
ILS_SINK 15:12 rw Low-side sink current

Low-side gate driver fall or pull-down gate current applied during period
TDRIVE4

ame coding as IHS_SRC

BIEF 101 Rev. 1.0
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3.16.2.18 MR IREHEE T 75 BB R SR h B 1728
P R A AR IR Bh S8 TR s PR iR B

IDRIVE_PRE_CFG Rt : 18 4
MR IRCh2S T 7E BB R IT R B 7 2% AsyncReset {&: 00BB 4
15 14 13 12 11 10 9 8 7 [ 5 4 3 2 1 0

LCLA oy | ElsR
RES MP_ | - I_PRE_SINK I_PRE_SRC
DIS K_DI | C_DI
S S
r rw r'w rw rw rw
Field Bits Type Description
I_PRE_SRC 3:0 rw Precharge source current setting (TDRIVE1)

Rise or pull-up gate current applied during precharge phase
(TDRIVE1) b0000: 10 mA

b0001: 20 mA

b0010: 30 mA

b0011: 40 mA

b0100: 50 mA

b0101: 60 mA

b0110: 80 mA

b0111: 100 mA

b1000: 125 mA

b1001: 150 mA

b1010: 175 mA

b1011: 200 mA

b1100: 250 mA

b1101:300 mA

b1110:400 mA

b1111:500 mA

I_PRE_SINK T4 rw Precharge sink current setting (TDRIVE3)

Fall or pull-down current during precharge phase (TDRIVE3)
Same coding as |_PRE_SRC

I_PRE_SRC_DIS|8 rw Gate driver precharge mode disable for sourcing

Enables extra precharge current configurations for source condition. In case
of disabled, 1.5 A are applied during TDRIVE1 period

b0: Precharge sourcing current enabled. Value selected I_PRE_SRC is
applied during TDRIVE1 period

b1: Precharge mode disabled. 1.5 A applied during TDRIVE1 period

(REAKTR......)
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Field Bits Type Description
I_PRE_SNK_DI |9 rw Gate driver precharge mode disable for sinking
S

Enables extra precharge current configurations for sinking condition. In
case of disabled, 1.5 A are applied during TDRIVE3 period

b0: Precharge current enabled. Value selected in I_PRE_SINK is
applied during TDRIVE3 period

b1: Precharge mode disabled. 1.5 A applied during TDRIVE3 period
I_CLAMP_DIS |10 rw Gate driver clamp function disable

Disables the gate clamp feature that applies maximum current setting
during complementary switch turn on period (TDRIVE1 + TDRIVE2)

b0: Gate clamp feature enabled
b1: Gate clamp feature disabled
RES 15:11 r Reserved

Aread always returns 0
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3.16.2.19 TDRIVEJRIZHIZF1FE8
BT %I shas A& A9 TDRIVEL #] TDRIVE2 BC B 1725

TDRIVE_SRC_CFG fRis il 194
TDRIVEJRITH EF 1728 AsyncResetf& : FFOO 4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TDRIVE2 TDRIVE1
w w

Field Bits Type Description
TDRIVE1L 7:0 rw TDRIVE1L timing

TDRIVEL value for high- and low-side. First turn on or precharge period
b00000000: 0 ns

b00000001: 50 ns (values between 0 ns and 50 ns not allowed)
10 ns steps

b11111111:2590 ns

TDRIVE2 15:8 rw TDRIVE2 timing

TDRIVE2 value for high- and low-side

b00000000: 0 ns

b00000001: 10 ns

10 ns steps

b11111111: 2550 ns

BIEF 104 Rev. 1.0
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3.16.2.20 TDRIVE EBREHIFT1FES
BT ik IR 5has 7 B RAR VB TDRIVE3 #1 TDRIVE4 BR & & 1728

TDRIVE_SINK_CFG RSl 1A,
TDRIVE JEBRITHIZ 728 AsyncReset {& FFOO 4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TDRIVE4 TDRIVE3
w w

Field Bits Type Description
TDRIVE3 7:0 rw TDRIVE3 timing
TDRIVE3 value for high- and low-side. First turn off or pre-discharge period
b00000000: O ns
b00000001: 50 ns (values between 0 ns and 50 ns not allowed)
10 ns steps
b11111111:2590 ns
TDRIVE4 15:8 rw TDRIVE4 timing
TDRIVE4 value for high- and low-side
b00000000: 0 ns
b00000001: 10 ns
10 ns steps
b11111111: 2550 ns

BIEF 105 Rev. 1.0
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ZEXBYEACE
DT_CFG{R Ttk 1By
X EYEE7EaS AsyncResetf& : 31314
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DT_FALL DT_RISE
w w
Field Bits Type Description
DT_RISE 7:0 rw Dead time rise (of phase node voltage)
Dead time rise (of phase node voltage)
value b00000000: 120 ns
b00000001: 200 ns
In steps of 80 ns
b00110001: 4040 ns
b10010101: 12040 ns
b10010110: b11111111: Unused (defaults to 120 ns)
DT_FALL 15:8 rw Dead time fall (of phase node voltage)
Dead time fall (of phase node voltage)
value b00000000: 120 ns
b00000001: 200 ns
In steps of 80 ns
b00110001: 4040 ns
b10010101: 12040 ns
b10010110: b11111111: Unused (defaults to 120 ns)
106 Rev. 1.0
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3.16.2.22 HEEFRIEIEFFE

BR AT SRAB K I
CP_CFG RSt : 1Cx
BERICETFES AsyncResetf& : 0000 4
15 14 13 12 11 10 9 8 7 [ 5 4 3 2 1 0
CP_C
LK_S | CP_CLK_CF
RES $_DI G
S
r rw rw

Field Bits Type Description
CP_CLK_CFG |10 rw Charge pump clock frequency

configuration Charge pump clock frequency

configuration b00: 781.25 kHz

b01:390.625 kHz

b10:195.3125 kHz

b11:1.5625 MHz
CP_CLK_SS_DI |2 rw Charge pump clock spread spectrum
S disable Charge pump clock spread spectrum

disable b0: Spread spectrum is enabled

b1l: Spread spectrum disabled
RES 15:3 r Reserved

Aread always returns 0
MR F AR 107 Rev. 1.0
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3.16.2.23 HRKNBKFBEETFE

BRKNBRAZSEEE
CSAMP_CFG Ri% Lt : 1Dy
BN ASEEE S E2S AsyncResetf& : 2028 4
15 14 13 12 11 10 9 8 7 [ 5 4 3 2 1 0
CS_E CS_G
CS_(():(IZ:F(’;FLT_ CSEEIEI:'EFIDE N_DC CS_BLANK CS_EN AIN_ CS_GAIN
CAL ANA
rw rw rw rw rw rw rw
Field Bits Type Description
CS_GAIN 2:0 rw Gain of current sense amplifiers
Selects the gain of the current sense amplifier when digitally programmed
b000: 4 V/V
b001:8V/V
b010: 12V/V
b011:16V/V
b100: 20 V/V
b101: 24 V/V
b110:32V/V
b111:64V/V
CS_GAIN_ANA |3 rw Current sense amplifier gain analog programming enable

Current sense amplifier gain analog programming enable

b0: Gain is selected via register configuration (CS_GAIN bitfield)
b1: Gain is defined by CS_GAIN pin resistor

CS_EN 6:4 rw Enable of each current sense

amplifier Enable of each current sense

amplifier bit 0: phase A

bit 1: phase B

bit 2: phase C

b0: Amplifier disabled

b1: Amplifier enabled

(REETR......)
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Field Bits Type Description

CS_BLANK 10:7 rw Current sense amplifier blanking time
Current sense amplifier blanking time
b0000: 0 ns

b0001: 50 ns

b0010: 100 ns

b0011:200 ns

b0100: 300 ns

b0101: 400 ns

b0110: 500 ns

b0111: 600 ns

b1000: 700 ns

b1001: 800 ns

b1010:900 ns

b1011:1us

b1100: 2 us

b1101:4 us

b1110:6us

b1111:8us

CS_EN_DCCAL |11 rw DC calibration of current sense amplifier

DC calibration of current sense amplifier

b0: No calibration is executed

b1: DC calibration mode executed, all power stages in high-Z (powered but
not driving)

CS_OCP_DEGLI|13:12 rw Current sense amplifier OCP deglitch

TCH OCP deglitch timing configuration of the OCP on current sense amplifiers -
deglitch disabled if CS_TRUNC_DIS = b0 (PWM truncation disabled in
register CSAMP_CFG2)

b00: 0 us

b01:2 us

b10: 4 us

b11:8us

CS_OCPFLT_C |15:14 rw Current sense amplifier OCP fault trigger configuration
FG OCP fault trigger configuration

b00: Count 8 OCP events

b01: Count 16 OCP events

b10: Trigger on all OCP events

b11: No fault trigger (PWM truncation continues as defined in bitfield
CS_TRUNC_DIS in register CSAMP_CFG2)

BIEF 109 Rev. 1.0
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CSAMP_CFG2 RSt : 1E 4
BN A S E FF2:2 AsyncResetf& : 0833 4
15 14 13 12 11 10 9 8 6 5 4 2 1 0
:g_g g%r]- €505 m|C5-0
CS_AZ_CFG - RES CP_B — | CP_L CS_OCP_NTHR CS_OCP_PTHR
CP_D C_DI ODE
RAKE ATCH
IS S
rw rw r rw rw rw rw rw rw
Field Bits Type Description
CS_OCP_PTHR |3:0 rw Current sense amplifier OCP positive

b0001:250 mV
b0010: 225 mV
b0011: 200 mV
b0100: 175 mV
b0101: 150 mV
b0110: 125 mV
b0111:100 mV
b1000: 90 mV
b1001: 80 mV
b1010: 70 mV
b1011: 60 mV
b1100: 50 mV
b1101:40 mV
b1110:30 mV
b1111:20 mV

thresholds Configures the threshold level for the
positive OCP b0000: 300 mV

(REAKTR......)
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Field Bits Type Description
CS_OCP_NTHR | 7:4 rw Current sense amplifier OCP negative thresholds
Configures the threshold level for the negative OCP

b0000: -300 mA

b0001:-250 mA

b0010: -225 mA

b0011:-200 mV

b0100:-175 mA

b0101:-150 mA

b0110:-125 mA

b0111:-100 mA

b1000: -90 mA

b1001:-80 mA

b1010:-70 mA

b1011:-60 mA

b1100:-50 mA

b1101:-40 mA

b1110:-30 mA

b1111:-20 mA

CS_OCP_LAT |8 rw OCP latch choice

CH OCP fault can be selected with this bitfield to be a latched
b0: Unlatched

bl: Latched

CS_MODE 9 rw Current sense amplifier sensing mode

Select between shunt resistor and RDSON sensing modes
b0: Shunt resistor sensing

b1: RDSON sensing - CS_TMODE forced to be GL ON only
CS_OCP_BRAK |10 rw Current sense amplifier brake on OCP configuration
E Brake on OCP

b0: No braking upon OCP fault

b1: Brake on OCP fault (fault set to latched). The braking mode is
configured in PWM_CFG register

CS_TRUNC_DIS|11 rw PWM truncation disable

Disables the PWM truncation when an OCP occurs. This does not affect fault
triggering

b0: PWM truncation enabled

b1: PWM truncation disabled

RES 12 r Reserved

Aread always returns 0

(REAKTR......)

BIEF 111 Rev. 1.0
2024-05-28



6EDL7151 infineon

3 ThEEEA
(£8)
Field Bits Type Description
CS_NEG_OCP_ |13 rw Current sense negative OCP disable
DIS Disables the negative Over Current Protection in the current
sense amplifiers including both the PWM truncation and fault
reporting

b0: Negative OCP fault is enabled

bl: Negative OCP fault is disabled

CS_AZ_CFG 15:14 rw Current sense auto-zero configuration

Configures the auto-zero feature

b00: Auto-zero enabled with internal synchronization
b01: Auto-zero disabled

b10: Auto-zero enabled with external synchronization

b11: Auto-zero enabled with external synchronization and charge pump
clock gating

BIEF 112 Rev. 1.0
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3.16.2.25 OTPIEFZ77E

OTP 4wiZean<HAF ID

OTP_PROG Rz L 1F 4
OTP B & 1728 AsyncReset {&: 0000 4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

OTP_
RES USER_ID PRO
G
r rw W
Field Bits Type Description
OTP_PROG 0 w Program OTP
Setting this bitfield starts programming the OTP
USER_ID 4:1 rw User ID
Space for user to enter an ID into OTP for version control
RES 15:5 r Reserved
Aread always returns 0
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PRAESHIREE, FREBEYUMAEE (FFELHRES. BERMMRIEEIZEEXSHL PGND AEE, HRS
LA DGND NEHE) . ENEREMIEE, WEEETEY. B 51 iAT A BERPERNBENERS
HHITE Mo

+|
—_— +lpin [
C : PIN
= []]+v +Ven DUT
j_ r GND
I
51 FEEFMBEREX
4.1 HI R ATEE

2R BRIEF BRIE, BXTRABEEIIEEEEET,=-40°C £T,=150°C Ho

2R BT L FFHH BB B GE S SRS 1ER X NPT TELEXTRABE R TR B — T8 A 5= FN48
ERIETSEN, BABEE XTI FEE, BT XL E I — 1 2B 5] GEXT ES & LT AL HT#7 1T

2R LI RABE B Z LRI, iR 1175E,

*x17 B RATMEE
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Supply voltage | PYDD -0.3 |- 80 v -
Supply voltage | SRpypp_sTarT |~ - 2 V/us During start-up
slew rate, UP
start-up
Supply voltage | SRpypp_acTivE | - - 0.25 |V/us During active mode
slew rate,
active
CE pin voltage |Vce -0.3 |- 7 v -
Power ground |PGND - -0.3 |- 0.3 v -
to digital DGND
ground
voltage
Low-side gate |VCCLS -03 |- 165 |V This is the same as PVCC
driver supply
voltage
(RBLT;......)
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Parameter

Symbol Values

Unit

Min. | Typ.

Max.

Note or condition

VCCHS voltage

PVDD |-
-0.3

VCCHS

86.5

VCCHS =PVDD + PVCC

VCCHS - VSHx
voltage

VCCHS - - -
Vshx

86.5

VCCHS - VGHx
voltage

VCCHS - - -
ViHx

86.5

Source high-
side voltage,
DC voltage

Vshx_pc -8 -

80

DC voltage

Source high-
side voltage,
500 ns pulse

Vstx_soons -10 -

80

500 ns pulse max

Source low-
side voltage /
amplifier
positive input
voltage, DC
voltage

Vsix_pc

DC voltage

Source low-
side voltage /
amplifier
positive input
voltage, 500 ns
pulse

Vsix_s00ns

10

500 ns pulse max

Gate high-side
voltage, DC
voltage

VGHx_pc -8 -

VCCH
5S+0.3

DC voltage

Gate high-side
voltage, 500 ns
pulse

VGHx_500ns

VCCH
S+0.3

500 ns pulse max

Gate low-side
voltage, DC
voltage

VeLx_pc

VCCLS
+0.3

DC voltage

Gate low-side
voltage, 500 ns
pulse

VGLx_s00ns -10 -

VCCLS
+0.3

500 ns pulse max

Gate to source
high-side
voltage, DC
voltage

(VGHx -
Vshx)pc

16

DC voltage, T,=25°C

(RIBET ;...

HEFM

115

Rev. 1.0
2024-05-28



infineon

6EDL7151
4 BRI
w®R17 ()X RATEE
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Gatetosource | (Voux- -2 - 16 v 500 ns pulse max, T,=25°C
high-side Vshx)s00ns
voltage, 500 ns
pulse
Gate to source (Vorx- -0.3 - 16 v DC voltage, T,=25°C
low-side voltage, |Vsi,)pc
DC voltage
Gate to source (Vorx- -2 - 16 v 500 ns pulse max, T,=25°C
low-side voltage, | Vs 4)s500ns
500 ns pulse
VDRAIN voltage | VDRAIN -0.3 - 80 -
Amplifier Vesn -0.3 - DvDD |V -
negative input +0.3
voltage
Flying capacitor | Vepiy-Veprl |-0.3 |- 9 \ -
1lvoltage
CP1L pinvoltage |Vcpy. -0.3 |- 9 v -
CP1H pin voltage | Vipiy -03 |- 165 |V -
Flying capacitor |Vepop- Vepa |-0.3 |- 80 \ -
2 voltage
CP2L pinvoltage | Vcpy. -03 |- l65 |V -
CP2H pln Voltage VCPZH -0.3 - 86.5 Vv -
Buck converter |VDDB -0.3 - 9 \Y -
output voltage
Buck converter | Vpy pc -0.3 |- 80 v DC condition
phase voltage, DC
condition
Buck converter | Vpy 50ns -5 - 80 v Less than 20 ns pulse
phase voltage,
less than 20 ns
pulse
DVDD regulator | DVDD -0.3 - 6 v -
output voltage
(RBELTR......)
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Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Input/output ViNrxs Vinw [-0.3 |- DVDD |V -
pin voltage VarauLT, +0.3
Vsciks
Viscss Vsol,
Vspos Vesox
Maximum IDIG_IN_MAX -1 - 1 mA -
current for
digital pins
Analog input Ven_prvs -0.3 |- 7 v Analog, or analog and digital pins
pin voltage WseNse/
NBRAKE>
Ves_cain/az
Maximum IAN_|N_MAX -1 - 10 mA -
current for
analog inputs
Maximum sink IOD_SlNK_MAX - - 7 mA -
current for
open-drain pin
Junction T, -40 - 150 °C -
temperature
Storage Ts -55 - 150 °C -
temperature
Case Tcase - - 145 °C -
temperature
4.2 ESD #2214
2R ESD FS 1B T Z L/~ HIFM, BRI 75/ Eo
18 ESD fa {14
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
ESD robustness ||Vesp_ngwl - - 2000 |V HBM ¥
all pins, HBM
ESD robustness ||Vesp com 1| |- - 500 |V cbm?
all pins, CDM
ESD robustness ||Vesp com 2| |- - 750 |V CDM 2 for corner pins only
corner pins,
CDM

1) ESDIRfEME, AKHEE (HBM)

HEFM
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2)  ESD#afEM, 54 ANSI/ESDA/JEDEC JS-002 BY7=EEI8&1EE! (CDM),

4.3 Y

2R UEFEIERRHE JEDEC JESDS1 P/t ko EZ15E, 1815/EWww.jedec.orgo
2R AHIET ZE I, IR 1175 E o

19 HESH

Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

Junction-to- RihJa - 33.72 |- °C/W Ta=25°C, FR4 PCB, size: 60.0 mm x40.0 mm x 1.5
ambient mm, stack 2S2P

thermal
resistance

Junction-to- Rthic(top) - 23.66 |- °C/W Ta=25°C
case (top)
thermal

resistance

Junction-to- Rthic(bot) - 472 |- °C/W Ta=25°C
case (bottom)
thermal
resistance

4.4 T{EFH
TRERT IECE, ER T —EMRMNESEFEHEERG

2R HEIIEBER, ICKEBEENBFRAERET. BTEMRFEBSEERF TR FEL,
& 20 TFSEE

Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

Supply voltage |PVDD 5.5 - 70 v -
Supply voltage | SRpypp_sTarT |~ - 2 V/us During start-up
slew rate, start-| p
up
Supply voltage | SRpypp acTive |- - 0.25 |V/us During active mode
slew rate, active
CE pin voltage |Vce 0 - 6 % -
(RBLTH......)
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Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.

Buck converter | Vpy pc 0 - 70 v DC condition
phase voltage,
DC condition
Buck converter | Vpy 20ns 0 - 70 v Less than 20 ns pulse
phase voltage,
less than 20 ns
pulse
Inverter phase | Vguy -8 - 70 v -
voltage
VDRAIN voltage |VDRAIN 5.5 - 70 Vv -
Gate driver fowM_GD 0 - 200 kHz -
maximum
operating
frequency
Digital pin 1/0 | Vinwx Vinwe V | O - DVDD |V When CS_GAIN/AZ pin works as digital input
voltage range |nFAULT

Ves_cain/azs

VEN_brvs VscL

ks Vnscs Vspl,

Vspo
Analog pins Vesox, Wsens |0 - DVDD |V When CS_GAIN/AZ and VSENSE/nBRAKE pins
voltagerange |g work as analog pins

nBRAKE> Vcs_a

AIN/AZ
Amplifierinput | Vs, Vesnx -0.3 |- 0.3 v Current sense amplifier configured for shunt
voltage range resistor sensing
Junction T, -40 - 125 °C -
temperature
4.5 R
B REEE BREENERCERNSHNEETE, FRIERAIRA, HEEARTA=25CH B PE,
xR S
Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.
B 7T
PVDD current,  |/pypp active |20 - 50 mA Ven_prv> VEN_prv_THs Ve > Vee_tH_r, PYDD =401V,
active mode typical application run
(RBLTH......)
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Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

PVDD current, | /pypp_sTanpBY |3 - 8 mA Ven_orv < Ven_prv_tH» Vce™ Vee_tH_r, PYDD =40V
standby mode
PVDD current, | /pypp_oFF 25 - 40 HA Ven_orv < Ven_prv_tH» Ve < Vee_tH_r, PVDD =40V
OFF mode
VDRAIN current, | lyprain_acTIvE |~ - 200 |nA Ven_orv> Ven_orv_H Ve > Vee_tH_gr, VDRAIN = PVDD
active mode =40V, typical application run
VDRAIN current, | lyprain_sTanp |~ - 200 |nA Ven_orv < Ven_orv_H Ve > Vce_tH_gr, VDRAIN = PVDD
standby mode | gy =40V
VDRAIN current, | lyprain_oFF |~ - 200 |nA Ven_orv < Ven_prv_H; Vce < Vce_th_r, VDRAIN = PVDD
OFF mode =40V
MR I =h 2%
Low-side VCCLS 7 - 15 v Generated from charge pump. Gate driver supply
gate driver voltage programmable via SPI
supply
voltage
target
High-side VCCHS 108 |- 843 |V Generated from charge pump. Gate driver
gate driver supply voltage programmable via SPI
supply according to VCCLS
voltage target
High-side Vhx - Vshix - - VCCLS|V More details in Chapter 4.6
gate driver -0.7
output
Low-side Viix - Vsix - - VCCLS|V More details in Chapter 4.6
gate driver
output
Peak source l6p_src_PEAK |~ 15 - A Current flowing from pin. Gate driver current
current (high- programmable via SPI
side and low-
side drivers)
Peak sink l6D_SNK_PEAK |~ 15 - A Currentinto the pin. Gate driver current
current (high- programmable via SPI
side and low-
side drivers)
Hold gate lhoLp._Ls - 250 |- mA 1) Low-side gate driver
current, low-
side
Hold gate lhoLp_Hs - 50 - mA I High-side gate driver
current,
high- side
Source and Aicp -20 20 % With respect to gate driver current mean value.
sink current Mean value for the different programmed settings
accuracy can deviate from target value

(RBET!......)
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Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Charge pump |fcp cik 190 - 1600 |kHz Programmable via SPI
clock
frequency
Charge pump  |Acp cik -5 - 5 % -
clock accuracy
Chargepump |fep clk.ss |0 - 30 % 1
clock
frequency
spread
spectrum
High'Side gate IGD_VCCHS_PVD - - 60 mA PVDD=9.5V Operation
driver average |psgsy
current, PVDD =
9.5V
High'Side gate IGD_VCCHS_PVD - - 30 mA PVDD<9.5V Operation
driver average |p<gsy
current, PVDD <
9.5V
Low-side gate IGD_VCCLS_PVD - - 60 mA PVDD=9.5V Operation
driver average |psgsy
current, PVDD =
9.5V
Low-side gate IGD_VCCLS_PVD - - 30 mA PVDD<9.5V Operation
driver average |p<gsy
current, PVDD <
9.5V
Charge pump tCP_START_PVD - - 250 Us 1) PVDD=10V. Ccpx: 220 nF, Cvchs: 1 MF, ILOAD<
ramp up time, |psiov 50 pA, PVCC =12 V. Depends on capacitance values
PVDD =10V and features like charge pump precharge for VCCLS
Charge pump | tcp sTarT PVD |- - 1 ms PVDD < 10 V. Cepx= 220 nF, Cyccrs= 1 pF, liopp <
ramp up time, |p<ov 50 pA, PVCC =12 V. Depends on capacitance values
PVDD <10V and features like charge pump precharge for VCCLS
Gate driver fowm_cD - - 200 |kHz 1)
PWM frequency
Input pin pulse |ty pw 80 - - ns Applies to INHx and INLx pins. Precharge current
width disabled, current settingto 1.5 A
Dead time DT RISEs 120 - 12040 |ns 1) Programmable via SPI. This is the minimum
toT FALL dead time value possible. If input PWM signals
have dead time lower than this, this value
applies otherwise PWM signal dead time is
used.
(JIELETFA......
HUEFM 121 Rev. 1.0

2024-05-28



6EDL7151

afineon

4 B
+&21

(%) BSHE

Parameter

Symbol

Values

Unit

Min.

Typ.

Max.

Note or condition

Dead time
matching,
channel-to-
channel

Atpr ch cn

10

ns

1)

Gate to source
passive weak
pull-down
resistor

Res_pp_weak

70

100

130

kQ

Always active

Gate to source
active strong
pull-down
resistor

RGs_pp_sTrON
G

0.25

kQ

Pull-down resistor enabled when EN_DRV or PVDD
are off and Ve - Vsy= 2 V. Both high-side and low-
side drivers

Propagation
delay INHx to
GHx

tpROP_HS

80

250

ns

Dead time not considered. From 50% input to 50%
output

Propagation
delay INLx to
GLx

tproOP_LS

80

250

ns

Dead time not considered. From 50% input to 50%
output

Propagation
delay
matching, high-
low side

Atprop Hs_Ls

25

ns

1)

Propagation
delay
matching,
channel-to-
channel

Atprop cH_cH

10

ns

1)

Gate to source
comparator
threshold

Ves_cmp_TH

250

mV

Threshold voltage referred to: For pull down GHx
- SHx (resp. GLx - SLx for low-side driver). For pull
up VCCHS - GHx (resp. VCCLS - GLx for low-side
driver)

Gate to source
comparator
deglitch time

tvgs_cMP_DEGL
ITCH

500

ns

1)

R B e e a8

Buck converter
output target
voltage,
PVCC_SETPT =
b1l

VDDByowm_b11

6.5

PVCC_SETPT=b11,PVDD =8V, hops=0A

(REETR....
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Parameter

Symbol

Values

Unit

Min.

Typ.

Max.

Note or condition

Buck converter
output target
voltage,
PVCC_SETPT =
b10

VDDByoMm_b1o

7.0

PVCC_SETPT=b10, PVDD=8.5V, \pps=0A

Buck converter
output target
voltage,
PVCC_SETPT =
bOx

VDDBnom_box

8.0

PVCC_SETPT =b0x, PYDD 29.5V, lypps=0 A

Buck regulator
output voltage
at low input
voltage (PVDD),
PVCC_SETPT =
b1l

VDDByowm_Lv_
b1l

4.6

6.5

6.65

PVCC_SETPT=b11, 5.5V <PVDD < 8V. Buck with
fixed duty cycle. VDDB dependent on lypps. Min
value defined at /pps = 200 mA condition

Buck regulator
output voltage
at low input
voltage (PVDD),
PVCC_SETPT =
b10

VDDByowm_Lv_
b10

4.6

7.0

7.15

PVCC_SETPT=b10, 5.5V <PVDD <8.5V. Buck with
fixed duty cycle. VDDB dependent on lypps. Min
value defined at /pps = 200 mA condition

Buck regulator
output voltage
at low input
voltage (PVDD),
PVCC_SETPT =
bOx

VDDByowm_v_
b0x

4.6

8.0

8.21

PVCC_SETPT =b0x, 5.5V <PVDD <9.5V. Buck with
fixed duty cycle. VDDB dependent on lypps. Min
value defined at /pps = 200 mA condition

Buck converter
output voltage
load
regulation, 500
kHz

A
VDDB | 0ap 50
OkHz

-10

%

1) PVDD > VDDBuow_pxt 2.5 V, lvops transient from 60
mA to 540 mA (10% to 90% load transient), Cypps =
47 WF, Legyck = 22 pH, fauck_sw = 500 kHz

Buck converter
output voltage
load
regulation,
1000 kHz

A
VDDB, 0ap_10

00kHz

%

1) PVDD > VDDByowm_ b+ 2.5 V, lvops transient from 60
mA to 540 mA (10% to 90% load transient), Cypps =
47 uF, Lgyck = 10 puH, fBUCK_sw =1000 kHz

Buck converter
maximum
average
current, PVDD =
9.5V

lppB_MAX_PVD
D29.5V

600

mA

PVDD =9.5 V. VDDB supplies charge pumps, DVDD
linear regulator and VDDB pin

(RIBET ;...
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Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.
Buck converter | lyppg_max_pvp |- - 200 mA PVDD at low input voltage range so VDDB =
maximum D_LOW VDDBnowm_v_bx- VDDB supplies charge pumps,
average DVDD linear regulator and VDDB pin
current, PVDD
at low voltage
Buck converter | Dgyck_max - 95 - % -
maximum duty
cycle
Buck converter | Rpson_suck_H | 0.7 14 2.2 Q -
high-side s
switch RDSON
Buck converter | Rpson guck_L|0-3 045 |1.0 Q -
low-side switch | 5
RDSON
Buck switching | fayck_sw_sook |450 500 590 kHz 1) Configurable via OTP write. May vary during load
frequency, 500 |4, steps. Valid for the recommended component
kHz values Lgyck = 22 pH and Cypps = 47 UF. See Table
22
Buck switching | fayck_sw_1000 | 850 1000 |1150 |kHz 1) Configurable via OTP write. May vary during load
frequency, KHz steps. Valid for the recommended component
1000 kHz values Lgyck = 10 pH and Cypps = 47 UF. See Table
22

Buck converter | typpg srr sTa |- - 1500 |us 1) Actual value depends on buck output filter
soft start RT
timing
£ T2 E=% DVDD
Regulator DVDDs 3y - 3.3 - v Programmable via SPI or external pull down
target output resistor on VSENSE pin: Rsense< 3.3 kQ => DVDD =
voltage, 3.3V
3.3V
Regulator target | DVDDsy - 5 - v Programmable via SPI or external pull down
output voltage, resistor on VSENSE pin: Rsense= 10 kQ => DVDD =
5V 5V
Output voltage |Apvpp 25 |- 2.5 % -
accuracy
Load current of |/pypp - - 300 mA -
DVDD
Static line ADVDDune |- - 10 mV VDDB =6.5Vto 8V, lovop= 300 mA
regulation
Static load ADVDDono |- - 40 mV VDDB =DVDD + 1.5V, Ipvop=1 mA to 300 mA step
regulation

(RBELTH......)
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Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Analog tan_T - 25 - Us ) Each VSENSE and/or CS_GAIN
programming
pins period
DVDD turn on tovop_Ton_peL | 200 - 800 Us ) Programmable via SPI. Delay between VDDB
delay AY UVLO until DVDD ramp up start
DVDD softstart |tpypp sprstrRr [100 |- 1600 |ps 1) Configurable via SPI. Current limited by
timing Iovoo_i_um. If programmed timing is not achievable
due to large CovopVvalue, start-up time is defined
by
tovop_sk1_sART = (Cpvop * DVDD) / Ipypp_i_Lim
P Rl oy
Closed loop gain | G¢g 4 - 64 V/V Configured via either external resistor or SPI
Gain error AGcs err -1 - 1 % ) Measured at Vsix- Vesnx= 0.025V
Offset input Ves_ os -600 (200 |600 [V 1) Gain = 32, inputs shorted
referred
Offset AVCs_os/AT - 5 - uv/°c 1)
temperature drift
Current sense tcs BLANK 0 - 8 us ) Programmable via SPI
blanking time
Amplifier output | tcso seTTLING | - 600 |- ns ) Time from input signal step to output within 1%
settlingtime, low | | of final output voltage. Input voltage step of 0.2 V.
gain Gain=4to024
Amplifier output |tcso seTTLING |- 1000 |- ns ) Time from input signal step to output within 1%
settling time, _HIGH of final output voltage. Input voltage step of 0.2 V.
high gain Gain=32to0 64
Unity gain GBW 5 8 - MHz 9
bandwidth
Commonmode |CMRR 60 80 - dB %) Gain =8, fowfrom 0 Hz to 80 kHz
rejection ratio
Power supply PSRRuwi; |60 - - dB ) Gain=8,f<1MHz
rejection ratio, 1
MHz
Power supply PSRRiomnz |40 - - dB ) Gain =8, f<10 MHz
rejection ratio, 10
MHz
Input bias Igias - - 50 pA Current drawn into pin
current
(RBETXI......)
HUEFH 125 Rev. 1.0
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Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

Common mode | Vcs com 03 |- 03 |V 1)
input range
Differential VCS_DlFF -0.3 - 0.3 \" -
mode input
range

Currentsense |Vcso 0.3 - DVDD |V -
output voltage -0.3
range
Output voltage |SRcso -10 - 10 V/us 1) Gain=8,R.=470 Q, C.= 330 pF. Ve, =+/- 250 mV
slew rate

Propagation tcsamp_PrROP. |~ 130 - ns 1) Shunt resistor sensing
delay from gate | syunT
driver (Gxy)
transition to
CSOx
activation,
shunt resistor
sensing

Propagation tcsaMP_PROP. |~ 400 |- ns Y Rpson sensing
delay from gate | rpson
driver (Gxy)
transition to
CSOx
activation,
RDSON sensing

Outputtarget | Vcs grer 1/4x |- 1/2x |V Depending on DVDD selected value: DVDD =3.3V or
voltage DVDD DVDD DVDD=5V

reference
(offset) - VREF

Accuracy of Acs_REF -2 - 2 % 1) Current sense amplifier internal offset voltage
output voltage error. DVDD error excluded

reference
(offset) - VREF

Output short e - 20 - mA Pin CSOx shorted to ground
circuit limit

Auto-zero active | tayto_zero s |~ 1.7 - ps 1) Shunt resistor sensing
time, shunt HUNT
resistor sensing

Auto-zero active tAUTO_ZERO_R - 2 - Us 1) Rbson Sensing
time, RDSON DSON
sensing

(REAKTR......)
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Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Auto-zero cycle |tauto zero cv |- - 100 Us 1) GHx is switching
time, GHx CLE_SWITCHING
switching
Auto-zero cycle |tauto zero cv |- - 200 Us ) GHx is not switching
time, GHxnot | cLe_no_swiTcH
switching ING
CS_GAIN/AZ fAZ_CPCLK_OFF 5 - 100 kHz 1)
external auto-
zero signal
frequency
CS_GAIN/AZ taz ext pw |01 |- 35 |us 1
external auto-
zero signal
pulse width
B4 M TR K 8853 T AR 1P LE AR 28 A DAC
Currentsense | Vcs oc_nvs - - 5 mV -
over-current
comparator
hysteresis
Overcurrent VCS_OCP_OFFS -12 - 12 mV VCS_OCP_PTHR =200mV, VCS_OCP_NTHR =-200 mV
comparator
input offset
Overcurrent tcs_ocp pecLr |0 - 8 Js 1) Programmable via SPI
deglitchtime | tch
Currentsense | Vcs ocp ptHr |20 - 300 mV Programmable via SPI
input referred
OCP threshold
positive target
level
Currentsense | Vcs ocp nTHr [-300 |- -20 mV Programmable via SPI
input referred
OCP threshold
negative target
level
VDSTZRkE%
VDS comparator | Wps_ns TH bo |0.071 [0.10 |0.129 |V VDS_HS_TH =b0000, VDS_LS_TH =b0000
threshold target | 000, Wps_ s T
voltage, H_b0000
VDS_xS_TH=
b0000
(RBLTH......)
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Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

VDS comparator | ps_ns TH bo |0.122 |0.15 |0.178 |V 1)VDS_HS_TH =b0001, VDS_LS_TH = b0001
threshold target | 001, Wps_ s T
voltage, H_b0001
VDS_xS_TH =
b0001
VDS comparator | Wps_ns TH bo |0.171 |0.20 |0.229 |V 1)VDS_HS_TH =b0010,VDS_LS_TH =b0010
threshold target | 010, Wps_Ls_ T
voltage, H_b0010
VDS_xS_TH =
b0010
VDS comparator | Wps_ns_TH bo | 0.219 {025 |0.281 |V I)VDS_HS_TH =b0011, VDS_LS_TH = b0011
threshold target | 011, Wos_ s 1
voltage, H_b0011
VDS_xS_TH =

b0011
VDS comparator | Vyps Hs TH bo | 0.268 |0.30 |0.332 |V I)VDS_HS_TH = b0100, VDS_LS_TH = b0100
threshold target | 100, Wps_Ls_ T
voltage, H_b0100
VDS_xS_TH =

b0100
VDS comparator | Wps Hs TH bo | 0.310 |0.35 [0.390 |V VDS_HS_TH=b0101,VDS_LS_TH=b0101
threshold target | 101, Wos_ s T
voltage, H_b0101
VDS_XS_TH =

b0101
VDS comparator | Wps_Hs_TH_bo | 0.364 |0.40 0.436 |V 1)VDS_HS_TH =b0110, VDS_LS_TH =b0110
threshold target 1105 VVDS_LS_T
voltage, H_b0110
VDS_XS_TH =

b0110
VDS comparator | Wps_ns TH bo | 0.412 [0.45 |0.488 |V 1J)VYDS_HS_TH=b0111,VDS_LS_TH=b0111
threshold target 111> VVDS_LS_T
voltage, H_b0111
VDS_XS_TH =

b0111
VDS comparator | Vips Hs TH b1 |0.460 |0.50 |0.540 |V 1)VDS_HS_TH =b1000, VDS_LS_TH =b1000

threshold target

000> Ywps_Ls_T

voltage, H_b1000
VDS_XS_TH =
b1000
(REELTm......)
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Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

VDS comparator | Wps ns tH b1 |0.508 |0.55 [0.592 |V 1)VDS_HS_TH=b1001,VDS_LS_TH =b1001
threshold target | ,;, Wps Ls. T
voltage, H_b1001
VDS_xS_TH = -
b1001
VDS comparator | Wps Hs TH b1 |0.556 |0.60 |0.644 |V 1)VDS_HS_TH=b1010,VDS_LS_TH =b1010
threshold target | ., Wps Ls. T
voltage, H_b1010
VDS_xS_TH = -
b1010
VDS comparator | Wps Hs tH b1 |0.605 |0.65 [0.695 |V 1)VDS_HS_TH=b1011,VDS_LS_TH=b1011
threshold target |, Wps Ls. T
voltage, H_b1011
VDS_xS_TH = -
b1011
VDS comparator VVDS_HS_TH_bl 0.744 |0.80 0.856 |V VDS_HS_TH = b1100, VDS_LS_TH =b1100
threshold target | ;... Wps Ls. T
voltage, H_b1100
VDS_xS_TH = -
b1100
VDS comparator | Wps ns TH b1|0.937 [1.00 |1.063 |V VDS_HS_TH=b1101,VDS_LS_TH=b1101
threshold target | ,,,, Wps Ls. T
voltage, H_b1101
VDS_xS_TH = -
b1101
VDS comparator | Wps ns TH b1 |1.415 [1.50 |1.585 |V I)VDS_HS_TH=b1110,VDS_LS_TH=b1110
threshold target | ,,,, Wps Ls. T
voltage, H_b1110
VDS_xS_TH = -
b1110
VDS comparator VVDS_HS_TH_bl 1.890 |2.00 2.110 |V VDS_HS_TH= bllll, VDS_LS_TH= b1111
threshold target | ,,;, Wps Ls. T
voltage, H_b1111
VDS_xS_TH = -
b1111
VDS comparator | typs cmp pro |- - 250 |ns I Vips_xs_t= 200 mV and overdrive 100 mV at
propagation P comparator input
delay
Digital blanking | typs giank |10 |- 50 |ps ) Programmable via SPI
time target
Digital blanking AtVDS_BLANK - 10 - ns 1)
time accuracy

(RBLT;......)
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Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Dlgltal filter tVDS_FILTER 1.0 - 5.0 us 1) Programmable via SPI
time target
Dlgltal filter AtVDS_FILTER - 10 - ns 1)
time accuracy
Filter timer tFLT RESET OF |~ 100 - ns 1) Comparator must be low for this time for filter to
reset off time F reset and therefore fault not to trigger. 1V
threshold, 1V overdrive (highly dependent on
overdrive)
SHx maximum | SRsx - - 5 V/ns 1)
slew rate
SHXx pin current | /spx -600 |- 500 |upA 1) See Chapter 4.6
EHELREE (ADC)
ADC resolution |ADCxges - 7 - bits -
ADC gain error |&€apc_caN_ErRrR [-1.05 |- 105 |% -
ADC offset error | Eapc_oFFs_ERR | -2 - 2 LSB -
ADC conversion |tcony - 128 |- ps -
time
HFHAN (INHx. INLx. SCLK. nSCS)
Input logic low | VinpuT 1L 33v |- - 0.8 v DVDD =3.3V. Applies also to nBRAKE function in
voltage, DVDD = VSENSE/nBRAKE pin
3.3V
Input logiclow |Vinput iLsv |- - 1.8 v DVDD =5 V. Applies also to nBRAKE function in
voltage, DVDD = VSENSE/nBRAKE pin
5V
Input logic high | Vinput 11 3.3v [1.8 - - - DVDD = 3.3 V. Applies also to nBRAKE function in
voltage, DVDD = VSENSE/nBRAKE pin
3.3V
Input logic high | Vixput 11 sy [3.0 - - v DVDD =5 V. Applies also to nBRAKE function in
voltage, DVDD VSENSE/nBRAKE pin
=5V
Internal pull- Rpb pIG - 200 - kQ Applies to INHx, INLx and SCLK pins
down resistor to
GND
Internal pull- Rpy_nscs - 200 - kQ -
up resistor to
DVDD, nSCS
(RBLTH......)
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Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.

HFHAN (CE. EN_DRV)

Internal pull- | Rpp cE 350 625 850 kQ -

down resistor

to GND, CE

Internal pull- RPD_EN_DRV - 500 - kQ -

down resistor to

GND, EN_DRV

CE threshold Vee TH R 2.7 - - Y Ta=-40°C to 125°C. This is the minimum CE pin

voltage rising voltage above which, any device (operated
within operating conditions) will activate the
device operation.

CE threshold VeE TH F - - 0.6 v Ta=-40°C to 125°C. This is the maximum CE pin

voltage falling voltage below which, any device (operated
within operating conditions) will stop the device
operation.

CE pinsink IcE_snk - - 10 MA Current flowing into CE pin

current

EN_DRV VEN_DRV_TH - 0.5x - \" -

threshold DVDD

voltage

EN_D RV VEN_DRV_WD_T - 0.8x - Vv -

watchdog HH DVDD

function

threshold

voltage high

EN_D RV VEN_DRV_WD_T - 0.2x - \" -

watchdog signal| . DVDD

threshold

voltage low

EN_DRV VEN DRV.TH.H |- 4 - % Applies to Ven_prv THs Ven_prv wp_tHHanNd

threshold YS VEN_DRV_WD_THLthresholds

voltage

hysteresis

¥FHH (nFAULT)

Output logic VoL - - 0.6 v lo=5mA

low voltage

Internal pull- Rpu nrauLt |- 200 - kQ Pull up resistor for nFAULT

up resistor to

DVDD, nFAULT

(FHEETR......)
HUEFM 131 Rev. 1.0
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Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

HFHHE (spo)

Output logic low |V 33y - - 0.7 v DVDD=3.3V,/,=5mA
voltage, DVDD =
3.3V

Output logic low | Vg sy - - 0.9 \ DVDD =5V, l,=5mA
voltage, DVDD =5
\

Output logic high | Voy 33y 24 - - v DVDD=3.3V,l,=5mA
voltage, DVDD =
3.3V

Output logic high | Vo sy 4.1 - - v DVDD =5V, l,=5mA
voltage, DVDD =5
\Y

Internal pull- Rep_spo - 200 |- kQ When nSCS is high
down resistor to
GND, SDO

OTP4RIE

OTP PVDD 13 - - v 1) Below this value an OTP blocking will occur

programming OTP_PROG
supply voltage

OTP ToTpP_PROG - - 150 |°C 1) Above this value an OTP blocking will occur
programming
temperature

arlm

Watchdog twp BUCK T |~ 1.5 - ms Not configurable
period for buck
converter

watchdog timer

Watchdog EN_DRV| fyp gy pry  |450  |500  |550  |Hz 1
frequency

T ERIP - AR IXEhEE

threshold rising

PVDD UVLO Vevoo_uvioF |4-85 |5.0 515 |V -
threshold falling

VCCHS UVLO VHS_UVLO_R_7V 5.6 5.85 6.1 \" PVCC=7V
threshold rising,
PVCC=7V

BIEF 132 Rev. 1.0
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Parameter

Symbol

Values

Unit

Min.

Typ.

Max.

Note or condition

VCCHS UVLO
threshold falling,
PVCC=T7V

Vhs_uvLo_F_7v

4.60

4.85

5.10

PVCC=TV

VCCLS UVLO
threshold rising,
PVCC=T7V

Vis_uvio r 7v | 6.1

6.45

6.7

PVCC=TV

VCCLS UVLO
threshold falling,
PVCC=T7V

Vis_uvio_F v

4.60

4.85

5.1

PVCC=TV

VCCHS UVLO
threshold rising,
PVCC=10V, 12
VorlsVv

Vhs_uvio R 10| 70

TO15V

7.25

1.5

PVCC=10V,12Vorl5V

VCCHS UVLO
threshold falling,
PVCC=10V,12V
orl5V

Vhs_uvio_F_10 | 6.0

TO15V

6.25

6.5

PVCC=10V,12Vorl5V

VCCLS UVLO
threshold rising,
PVCC=10V, 12
VorlsVv

Vis_uvLo R 10
TO15V

7.70

7.95

8.2

PVCC=10V,12Vorl5V

VCCLS UVLO
threshold falling,
PVCC=10V,12V
orl5V

Vis_uvLo_F 10
TO15V

6.60

6.85

7.10

PVCC=10V,12Vorl5V

A ERP - B

A4t

VDDB UVLO
rising threshold

WppB uvio R |42

4.3

4.4

VDDB UVLO
falling
threshold

Wpope_uvio F |41

4.2

4.3

VDDB OVLO
rising threshold

Wpbs_ovio_r |105

108

111

%

Percentage of target output value

VDDB OVLO
falling
threshold

Wpbe_ovio F | 101

105

107

%

Percentage of target output value

Buck OCP
(inductor
current)
threshold, 500
kHz

Isuck_ocp_TH_ |-
500kHz

1.0

fBUCK_SW =500 kHz

(RBKTA...
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Parameter

Symbol

Values

Unit

Min.

Typ.

Max.

Note or condition

Buck OCP
(inductor
current)
threshold, 1000
kHz

Isuck_ocp_TH_
1000kHz

1.3

fBUCK?SW =1000 kHz

Buck OCP
hysteresis

IBuck_ocp_Hvs

50

mA

DVDD UVLO
rising threshold

Vbvbp_uvio_R

85

%

Percentage of target output value

DVDD UVLO
falling
threshold

Vbvbp_uvio_F

75

%

Percentage of target output value

DVDD OVLO
rising threshold

Vbvbp_ovio_Rr

110

%

Percentage of target output value

DVDD OVLO
falling
threshold

Vbvbp_ovio_F

105

%

Percentage of target output value

DVDD target
output current
limit

Ipvop_1_Lim

50

450

mA

Programmable via SPI

DVDD target
output current
limit accuracy,
50 mA

Apvpp_|_LIM_5
0mA

10

%

T,=-40°C to 125°C, limit setting to 50 mA

DVDD target
output current
limit accuracy,
150 mA, 300 mA
or 450 mA

Apvbp_I_LIM_1
50TO450mA

-18

10

%

T,=-40°C to 125°C, limit setting to 150 mA, 300 mA
or450 mA

SRR

Overtemperatur
ewarning
threshold

Totw_TH

125

°C

Measured via internal ADC

Overtemperatur
ewarning
hysteresis

ToTW_TH_HYS

10

°C

Overtemperatur
e shut-down
threshold

Tots_TH

150

°C

Overtemperatur
e shut-down
hysteresis

ToTs_TH_HYS

10

°C

(RBKTA...

HEFM
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Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

B IR R

Locked rotor tLock 1 - 8 s 1) Programmable via SPI
detect time
SPIEfFF &K Y
Clock period telk 77 - - ns _
Clock high time | tcikn 20 - - ns -
Clock low time | fcikL 20 - - ns -
SDlinputdata |tser spy 10 - - ns -
setup time
SDlinputdata |typ sp 10 - - ns -
hold time
SDO OUtpUt tDLY_SDO 0 - 20 ns SCLK hlgh to SDO valid
data delay time
SDOrrise and fall| tgr spo - - 10 ns -
time
nSCS enable teEN_nscs - - 50 ns nSCS low to SDO transition
time
nSCSdisable  |tps nscs - - 50 ns nSCS high to SDO high impedance
time
nSCS hold time | thp_nscs 50 - - ns Falling SCLK to rising nSCS
nSCS setup tsET_nscs 50 - - ns Falling nSCS to rising SCLK
time
nSCS tseq nscs 450 - - ns Rising nSCS to falling nSCS
sequential
delay time
NERELEF= Mo
HUEFM 135 Rev. 1.0
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nscs tseT_nscs tHD_nscs tseq_nscs
\ il » < » < Ll
\
AN yr
v
. toLk °
SCLK T foLkn foke
undefir?ed\
_/
fseT_sDI fHD_sDI
SDI > € > S/
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, \ /4 \\V/ .\\Y//
undefined MSB b LSB undefined
""" \\ F//A\\Y yr A/ A\ /)
V'
SDO Zamy
) /A R\//A V4 I -
High-Z { ndefine MSB LSB High-Z
\Y 1 F//A\\N //// ﬂ\\ flj
fen_nBcs tory_sbo trF_spo I
R —p i— — i ‘_ H tDIS_nSCS
E52 SPIEENEHN TR FE
LA [
4.6 FHIE

TERHETHGHEFCAFRGTHITAER. EEREESNIR. FBFIERERAE, T,.=25°C. FRIEZHIREA,
FREBESSEM (FRERIRE. BERMMRIENSEEXSHSEPGND, HRSHEEDGND)

IPVDD vs. PVDD during STOP state (CE = low)

L% (=2} ~ (=]
(=] o (=] (=]

IPVDD (MA)

30

20

10

0
55 & 12 16 20 24 28 32 36 40
PVDD (V)

a4

48 52

56

64

68

—a—Temp 125C
——Temp 25C
Temp -40C

& 53

HEFM

STOP A& pvDD 5|BIZh3ES PvDD EBEAIX A - CE M EN_DRV R TFERRE
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IPVDD vs. PVDD during STANDBY state (CE = high, EN_DRV = low)
14
12
10
T s
§ ——Temp 125C -
E 6 —l—Temp 25C -
Temp -40C -
a
2
0
5.5 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68
PVDD (V)
& 54 HURET pvDD L IHFES PVDD BB ERIX & - CE & FE&ISM{E, EN_DRV{EF
EER{E
IPVDD vs. PVDD during ACTIVE mode (CE = high and EN_DRV = high)
80
70
60
-<— 50
£
g 40 ——Temp 125C -
i . —@—Temp 25C -
Temp -40C -
20
10
0
55 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68
PVDD (V)
& 55 BRI R ACTIVE KT PVDD BYIH#E5S PVDD EB[EHI>XF - CE #1 EN_DRV
WaeFE=RE
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VCCLS vs. VCCLS load at Temp 25C and PVDD 18V
16
14 j\o\‘
2= —— o— =
_10
2
ﬂ . —e—PVCC 15V
8 —m—PVCC 12V
= 6 PVCC 10V
PVCC 7V
a
2
0
0 20 40 60
VCCHS load (mA)
=] 56 f£pPvDD18VEY, KRR PVvCCEZE BYvccLs FIgHBES vecLs fFH <R , B
BIN N Ccprz) =220 nNFF] Cvcas=1 pF, VCCHS faZ g 20 mA
VCCLS vs. VCCLS load over at Temp 25C and PVDD 10V
16
14 +
12 ® = = —
s ——PVCC 15V
§ 8 —s— PVCC 12V
= PVCC 10V
© PVCC 7V
4
2
0
0 20 40 60
VCCLS load (mA)
& 57 fEpPvDD10VES, R[E PvccHE BRI veeLs FFHBES vecLs BRIXR , #H
BIRI A Ceprz) =220 NnF ] Cvcas=1 pF, VCCHS Ay 20 mA
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VCCLS vs. VCCLS load over at Temp 25C and PVDD 5.5V
16
14
12
g oo - ——PVCC 15V
0 s T & —e—PVCC1V
&)
= PVCC 10V
& PVCC 7V
4
2
0
0 10 20 30
VCCLS load (mA)
E| 58 £ PvDD5.5VES, A[EPvCcCEIE Y VvCcCLS FEIJHBELS veeLs TAfipXzR , B
BIN AN Ceprz) =220 nFF] Cycas=1 pF, VCCHS faZ9 20 mA
(VCCHS - PVDD) vs VCCHS load at Temp 25C and PVDD 18V
16
14
12
F
E10 —
g ——PVCC 15V
> —#—PVCC 12V
& 3
! PVCC 10V
(7]
S 6 PVCC 7V
o
=
4
2
0
0 20 40 60
VCCHS load (mA)
Bl 59 = (A% 3X zh 2% BB IR (VCCHS - PVDD) 3y BB ES FREPvcc BB ERY VCCHS faE A x

HEFM

%, PVDD 518V, BHIAEYW FHJYC cpi) =220 nF MICvccus=1pF, VCCLS Fa#Ei M 20 mA
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(VCCHS-PVDD) vs. VCCHS load at Temp 25C and PVDD 10V
16

—_—

12 —
—_— = 4.-_
Z 19 -
9 ——PVCC 15V
2 4 —=— PVCC 12V
» PVCC 10V
I
S 6 PVCC 7V
>
4
2
0
0 20 40 60
VCCHS load (mA)
B 60 = MR IX &h33 BB IR (VCCHS - PVDD) I EBESRFEPVCC EDE R VCCHS fAaF X

%, PVvDD A 10V, BHABIWFANC cp1s) =220 NF MICvccus=1pF, VCCLS A% 20 mA

(VCCHS-PVDD) vs. VCCHS load at Temp 25C and PVDD 5.5V

16
14

12

g 10
8 —p—P\/CC 15V
i . o —#— PVCC 12V
2 — _— PVCC 10V
I
8 ) PVCC 7V
-
4
2
0
i . 20 30
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DVDD 3.3V vs. DVDD load

DVDD (V)

33 e === Temp 125C
296 Temp -40C
3.24
3.22
3.2
0 50 100 150 200 250 300
DVDD load (mA)
& 62 RERE T pvDD 3.3 Vi BBES DVDD fAFHHX R
DVDD 5V vs. DVDD load
5.1
5.08
5.06
5.04
— 5.02
>
ey ﬁ: -
8 s . o e —®—125C
a 108 —8—25C
-40C
4.95
4.94
4.92
4.9
0 50 100 150 200 250 300
DVDD load (mA)
= 63 AEBET pvob 5 Vit BBES pvob faE X R
BIEF 141 Rev. 1.0

2024-05-28



6EDL7151 iﬁ eon

4 B
Average VDDB vs. PVDD
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SHx current vs. SHx voltage at Temp 25C
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SHx current vs. SHx voltage
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5 MARER
2 WU T IEEEN TEER T HISLIZS 1, TITEXTZFHIIIEE. HRESLIAE ML 1585 3L (R IF
5.1 HERSMNETTH
6EDL7151 TR E—LEIMERTTH A REIE B TIE, HWFEMTHMETITFR 227,
+=22 WERISMBITH
Element |Pinl Pin2 Recommended Rating Note
value
Cpvbp PVDD PGND 4.7 pF According to PVDD -
Covbp DVDD DGND 10 uF and 0.1 uF 16V According to MCU or
other ICs' specifications
CvccHs VCCHS PVDD 1 uF < Cyccns<2.2 uF |25Vifconnectedto |Dependingon
PVDD or according VCCHS ripple and
to (PVDD + PVCC) if start-up
connected to PGND | requirements
Cyvcels VCCLS PGND 1 pF<Cucas<4.7TpF |25V Depending on
VCCLS ripple and
start-up
requirements
Cep1 CP1H CP1L 220NnF<Cep<1pF |25V 0.47 uF recommended
Cep2 CP2H CP2L 220 nF <Ccp<1puF  |Accordingto PVDD 0.47 uF recommended
Leuck PH VDDB 22 uH According to max 500 kHz configuration
10 pH expected pea!& 1 MHz configuration
current - (device
limit
Isuck_ocp_TH)
CyppB VDDB PGND 47 uF 16V 500 kHz configuration
47 uF 1 MHz configuration
RsenSE VSENSE/nBRAKE | DGND Rsense=3.3 kQ => - Selects DVDD 3.3V or5
DVDD=3.3V V respectively. Tolerance
Rsense = 10 kQ => 5% or better
DVDD =5V
Diode for nBRAKE
(see Chapter 5.3)
Rcs_caiN CS_GAIN/AZ DGND See Table9for - 1% toleranceis
gain programming recommended
Raz CS_GAIN/AZ DVDD 1kQ-10kQ - Pull up to DVDD.
Diode may be required
(see Chapter 3.10.3)
RarauLt nFAULT DVDD  [1kQ-10kQ - -
Rorain PVDD VDRAIN |2kQ - -
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