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Pin Symbol Function
1 GH1 Gate high-side 1
Analog 1/0 pin to turn on/off high-side MOSFET 1. Connect to the gate of high-
side MOSFET 1.
2 SH1 Source high-side 1
Connection to source of high-side MOSFET 1.
PWM3 PWM input 3
CpP Charge Pump Output
VS Supply Voltage
Device supply voltage. Connect this pin to the supply (battery) voltage with a
reverse battery protection circuit.
6 CPCIN Negative connection to Charge Pump Capacitor 1
7 CPC1P Positive connection to Charge Pump Capacitor 1
8 CPC2P Positive connection to Charge Pump Capacitor 2
9 CPC2N Negative connection to Charge Pump Capacitor 2
10 DH Drain input for high-sides
Input for the drains of high-side MOSFETSs. Refer to Chapter 7.3.
11 N.C. Not connected
12 N.C. Not connected
13 N.C. Not connected
14 N.C. Not connected
15 SL Source low-side
Common connection to the source of the low-side MOSFETs.
16 N.C. Not connected
17 N.C. Not connected
18 N.C. Not connected
19 N.C. Not connected
20 EN Enable input with internal pull-down
21 SDO Serial Data Output
22 CSN Chip Select Not with internal pull-up
23 N.C. Not connected
24 N.C. Not connected
25 N.C. Not connected
26 N.C. Not connected
27 CSIP2 Non-Inverting input of the Current Sense Amplifier 2
28 CSIN2 Inverting input of the Current Sense Amplifier 2
29 SCLK Serial Clock Input with internal pull-down
30 CS02 Current Sense Amplifier Output 2
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Pin Symbol Function

31 VDD Logic supply

32 GND Ground connection

33 Ccso1 Current Sense Amplifier Outputl

34 SDI Serial Data Input with internal pull-down

35 GH4 Gate high-side 4

36 SH4 Source high-side 4

37 GH3 Gate high-side 3

38 SH3 Source high-side 3

39 CSIP1 Non-inverting input of the Current Sense Amplifier 1

40 CSIN1 Inverting input of the Current Sense Amplifier 1. This pin can be used as
reference for the high-side MOSFET drain if CSA1 is configured as high-side.
Refer to Chapter 7.3

41 PWM2 PWM input 2

42 GL4 Gate low-side 4

43 GL3 Gate low-side 3

44 GL2 Gate low-side 2

45 GL1 Gate low-side 1

46 PWM1 PWM input 1

47 GH2 Gate high-side 2

48 SH2 Source high-side 2

E.P. Exposed pad

For cooling purpose only, do not use as electrical GNDY.

1) HERINREIFEENEIPCBEIFSICLEI2104-2328 . NRIGRENBHFRSMHMABIAMLRE, REIER
DIRFFRTE R (WEEM) .
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4.1 BRARLENFEE

rR2 BRALITENE B
T=-40°C E +150°C, FREREMBEN T, RANSIHBERNERER CRERZEME) -

Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition

Voltages

Supply voltage Vs -0.3 - 40 v - P_4.1.1

PWM input voltages (PWMx) Vowmx -0.3 - Voot |V |I|< 10 mA P 412
0.3

Logic input voltages (SD, Voo Vs |-0.3 |- Voot |V /< 10 mA P_4.1.3

SCLK, CSN, EN) Vesns Ven 0.3

Voltage range and SDO Vopo -0.3 - Voot |V |I]<10 mA P 414
0.3

Voltage range at CSIPx and Veaips Vesy 8.0 - 40 \% - P_4.15

CSINXx

Differential input voltage range | Vcspir -8.0 - 8.0 % - P_4.1.21

CSIPx - CSINX

Voltage range at DH Vou 03 |- 40 Vv - P_4.16

Voltage range at SL VoL 80 |- 6.0 Vv - P_4.1.7

Voltage range at SHx Vs 80 |- 40 Vv - P_4.18

Voltage range at GHx Ve 80 |- 40 Vv - P_4.19

Voltage range at GLx Vel 80 |- 24 Vv - P_4.1.10

Voltage difference between GLx | Vs |5 -0.3 - 16 % - P_4.1.11

and SL

Voltage difference between GHx| Vs s -1.0 - 16 % 2 P_4.1.23

and SHx

Voltage range at charge pump | Vep Vs-0.3 |- Vst17 |V - P_4.1.12

pins CP

Voltage range at charge pump | Vepeyp -0.3 - Vstl7 |V - P_4.1.22

pins CPC1P, CPC2P

Voltage range at charge pump | Vepeen -0.3 - Vs+0.3 |V - P_4.1.24

pins CPC1N, CPC2N

Logic supply voltage Voo 0.3 - 5.5 Vv - P_4.1.13

Voltage at CSOx Vesox -0.3 - Voot |V - P_4.1.14
0.3

Temperatures

Junction temperature T -40 - 150 °C -

Datasheet 10 Rev. 1.0
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Table 2 Absolute maximum ratings (cont’d)

T=-40°C = +150°C, FRrEREMEXNTH, FANSIMERAERRR (FESEME) -

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Storage temperature Tsig -55 - 150 °C - P_4.1.16

ESD susceptibility

ESD susceptibility all pins Vesprem1 -2 - 2 kv HBM? P_4.1.17

ESD susceptibility of VS and DH| Vespuauy -4 - 4 kV HBM? P_4.1.18

pins versus GND

ESD susceptibility all pins Vespeomi -500 |- 500 Vv CDM? P_4.1.19

ESD susceptibility pin corner | Vespcpma -750 |- 750 \% CDM? P_4.1.20

pins

1) RESFEFMK, BIGITIEE.
2) NEEN SHx BIBEIRT 4 mABY, Ves on A BTRETE -1.0 E -0.3V 2]
3) ESD M54, HBM EFANSI/ESDA/JEDEC JS-001 (1.5kQ, 100 pF)

4) ESD TS, HEIBEEE“CDM”, FFEIEDEC JESD22-C101

E:

1. BILUELLBTEYIE T ATEERXT 5 I8 R R I FR I (BT 1E] BB TEZEXTRABUE B 514 T A5
SRR AT E I,

2. BEERTIRIFTIEE STERGLEIC TESIEF AT HIESR 1 TR BIEIE UL TIEE TIER
Bl tRIPTIEEH FEAELEE BB TR o

4.2 T{EEE

xR3 T{ESEE

Parameter Symbol Values Unit |Noteor Number
Min. Typ. Max. Test Condition

Supply voltage rangefor | Vg0 [6.0 - 28 v - P_421
normal operation
Extended supply voltage | Vgiexy |55 - 6 v Y Parameter P_4.2.7
range deviations

possible
Extended supply voltage | Vg |28 - Vsov orr2 |V Y parameter P_4.22
range (max) deviations

possible
Supply voltage transients |dVs/dt |-10 - 10 Vips | Y P_4.2.3
slew rate
Logic supply voltage Voo 3.0 - 5.5 ' - P 4.2.4
Datasheet 11 Rev. 1.0
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w3 TEEE (80

Parameter Symbol Values Unit |Noteor Number
Min. Typ. Max. Test Condition
SPllogicinputvoltage  |Vsor |0 - Voo v - P_4.2.5
VSCLK’
VCSN
Junction temperature T -40 - 150 °C - P_4.2.6

1) BREIEFNE, HIRIHEE,

P ELIERER, ICHIREBREWIIFRIERETT, BAtFIEEEE TIF R EIEEIF1E 15
EHTo
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4.3 By

AR U ZEHEEIRIEIEDEC JESD51 Br/EE /X HT. A THEE 2156, 15h/E www.jedec.org o

&~R4 #APFH

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Junction to case Rinac - 7.1 - Kw |

Junction to ambient Ripia - 31 - K/w |2

1) REIEFMIR, HIZITEE.

2) FEEMIR, A ERIRIE Jedec JESD51-2,-5,-7 7£ FR4 2s2p IR E B ARG HAY; =5 (SH+HE) &
76.2x 114.3x 1.5 mm FYBBE& AR _EHITIRIN, ZEBERIREA 2 MAEPEAZE (2x70mmCu, 2x35mm ) -
FERBERT, BBEETANSHIILIESSE— M REREEE,

Datasheet 13 Rev. 1.0
2020-09-21


http://www.jedec.org/

CLE92104-232 —
£ MOSFETIEAIC < |nf| neon

R

5 B
5.1 ==

ZMOSFETIRGHICEZEMMEIR: VsV o
Voo 9 1/0 %Ripas (B335 SPISIR) AZIBERERAIAIERIZEZRME, Voo 327 3.3V 3 5.0 VIBEEONRTIE

iy 28
Vs JIMOSFETHIRIKBhZRIR I FE A TR Vs 5| Bl SIUIE IS B fe e R IF IR B BBt o

M EREDAR , Etvs BETERN, FAEEEEFIEEMARRKRITTE. Voo MV NBTEE
BRI T EMHER R B A HITE M.

5.2 BERR

Sleep Mode
EN = Low

Low current
consumption
Gate Drivers OFF

Normal Mode

EN = High l

Watchdog continuously
retriggered

EN = Low

Watchdog Error

Fail Safe Mode
EN = High

FS=1
External MOSFETs

are turned OFF

1. GENSTAT register is cleared
2. WDTRIG bit set to 1
3. WDTRIG bit set to 0 within the watchdog period

B 4 IREHE

AR KBS EIXT F AT LI EEEIHI Vs Fl oo B Ao X FRELHEESELEFI Vs Filvoos IEHFIZIE

785 f1 F5.2.2 &,

5.2.1 IEEEI
CLE92104-232 38335 EN S|HI& E NS B FHFFSPUEIN AT Bt s HEANEREER . FEEERT,
MOSFETHtRIREhEZ BB, Fh@ISPHZEO#HITARE.

Datasheet 14 Rev. 1.0
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AR RN T Voo MV-RYBBEETIEEE N, B S MERERBRA T EFRFEESER (218710

5) .

5.2.2 KRERHR U

BT EN 51 EARET, ZMOSFETIRENCH NIRRT, HIREAKRER SE R tosieer” (BIRHF
HHYER K tCCP + 3 ps) , LAEERNXFIMNGE MOSFET, ELLEXN T, AIBAT ISR EHA,
SPIFFERSEL

VooBUSHFE BB Moo oo Vs HYHFE BRI Hlsq §E|5Q+ISQ_BRAKE°

Vsiﬁ%%%iﬁyglsq WNR:

v TEHENRERE VBT PASS_MOD = 00:F1PASS_VDS =05

4 Ei&)\%ﬁ&*ﬁﬂ% ) VS}‘A*1E\E3:VSLEEP_SET ’

Ve HEEFRM AN sq Hlsq_srake WNR:

o EHE NIRRT BIPASS_MOD =015, 10s. 11:5{PASS_VDS =15

o HEVSEMETF Vsieer serFIFBEFIRE  (BIVsE MR TF Vsieer_ser PV EBBIE_EF VS EFEZE V sieep ser LAT)

GHx/GLx5GNDZ [B]FN A ZB BB PR Reano R BUE ,  LATRRRIMEBMOSFETHIMAAR FB Ao

pr N HIBEN E (7 71 B-FHIFFEERT5]42 F (tENL_FILT) &=A8 pS) , HEEN BXEW 75 EF,
%ﬁg_%?}ﬁg HaEED, HASFFESET=E M, HEN SHBFH, FHRELE S 7S
VI8 EER A Fo

523 HERERN

MRHMETVHEIR (B2HE 7.10 E) , SHEEEANKELZSER, FSUREN (BSRSBERE
F) FIMEE MOSFET R ARASKERR (% 6.2 ) HlEIEShNE, BE tHBxCCP B (F 7.5.1
E) . AGMEREHREUELRNER (ERNKEBRERBE, ET 6.4 F, FIEIHIE
MOSFET ¥9#Biltr, HERZIRWEH) . EMELEEERR, XTHITUTET?:

1. 7EPRGENSTATE 22,

2. EEIHAERRIFEWDTRIG IS/ 1 (GENCTRL1 ),

3. &I WERAYE WDTRIG LB X 0%

EHELLER T, BRTWDTRIG. CCSO. PASS VDS. PASS_MOD. CSA1lL. CSA2LZ%h, ITHIZF
FHRWESERARINME,. EHERXT, ERE NS (WDTRIGRRIN) ZEMTSS (GENSTATERSM)
HIFEWER, HIEGESPIEN (2BRREFEY) .

EHFELR 2RI T MGENSTATR LRSS AR E B RS FEFHIRS N ERHKETS,

1) TEtps cepHRiE] SPI BUGHE R,

2) WIS ERENFAREEHARELZSEN. MRAFNTABFZFYISPIN, Nz FRERELZ2EN, H8
AR MEFBHENNF A BEH NEER,

3) EHELRLERT, BEREM, CPUVATFEMRS. FEitt, NEERSRKAIMENT, GENSTAT AREHNELEIRE
FAERNBRER, A aeEHRERMIRENES.

Datasheet 15 Rev. 1.0
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TERHBIFFIART, THRIRESPIEM, MAUEMRN T IREUEHEFRSEESR.

5.3 EMTH
U TEHMA FBEN:

Voo RIEEE i :

GNBRVoo<Voo rore, NEXFINEERWFA BB KFo —BEVoo>Voo ror X FINEER M E (L. FE/F,
NPORfiI (EXz LEBEfibit, ZNE/REFT) L[N0, MUREEMIRT.

EN S|BI& 1L :

SNR EN SIEMEHME, MFEABTRKRES, BHEHENKERER, —ESHFHNEBRTE (terse Z2F
% EN= _I%_E_VDD>VDD pORET_]-, NPOR 1ﬁ§§ﬂg 0, LX?E%E{TL)Ik?LS\O

L GENSTAT #5488, NPOREIN 1,

Datasheet 16 Rev. 1.0
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5.4 B3R

Wk BT IR A =i M MOSFET MitkIKEhBSMHEEE, ©FEETE CPCIN ] CPC1P. CPC2N #1 CPC2P. VS
1 CP ZEEE=INFE R,

Es5 HBfER

HCPSTGA=0 (ZRIAME, BMGENCTRL2) , B¥HRAWNEERR I/,
9N%R CPSTGA =1 (GENCTRL2), 23fFBEh)IRE BRI HBRR

v WIRVe>Versons: CLE92104-232 MINK BB SRR R SR 4% BB 3R

p. WERVs<Vepsosp: CLE92104-232 MERLREBTRT IR ETIREIINR BT Ro
BIREBRRIGITRMEE VS 51 IR IEFE

5.5 S3 2R 1
] LURGE B TR BRI AP RIS AR SY. 1RSI ARA, AT LURIRISERIIRH D

TAFISAZEHGENCTRLIFRYITHIIFMODEIR B
+ FMODE=0: TiAHl,

+ FMODE=1: AGIIME =156 kHz (BRIAE) o
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5.6 BSR4

5.6.1 BSYE: BF

+*®5

ST BIR

AR VSOVTH=0, M Vs=6.0VE18V; TR VSOVTH=1, M V=6.0VE28V; Vop=3.0VES55V, T;=-40°C
ZF 150°C, FREBEAENTFM, BERERBNGIH (FRIESHIHEA)

Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition
HFERM, EN=LOW
Supply quiescent current Isq - 2 5 MA T;<85°C,Vs=13.5V |P_5.5.1
PASS_MOD=00s,
PASS_VDS=0g
Supply quiescent current Isq2 - 5 7 MA T;<85°C,Vs<25V |P_5.5.61
PASS_MOD=00g,P
ASS_VDS=0;
Additional supply quiescent |/sq prae - 5 7.5 pA Tj< 85°C, P_5.5.60
current, brake enabled Vs=13.5VY
PASS_MOD=01zor
10gor 11gor
PASS_VDS=1;
Logic Supply quiescent Iop_o - 1 3 MA T;<85°C P_5.5.3
current
Total quiescent current Ip qtlsq |- 3 8 HA Tj<85°C, Vs=13.5V [P_5.5.5
PASS_MOD=00g,
PASS_VDS
EN Low filter time tosieep - - Max. |pus |*®BD_PASS=0 |P_55.49
tCCP +
3us
EN Low filter time Cene FiLT 1 - 8 us 2 P _5.5.51
VS for LS1-4 setting Vsieer ser |- - 5.5 v P_5.5.63
JHFERR, EN=HIGH
Supply current lsy - 45 55 mA HBxVDSTH =001s, |P_5.5.6
BD_PASS =0,
lcp=0 MmA
Supply current ls, - 83 100 mA |8V <Vs<28V P_55.7
HBxVDSTH = 0015,
BD_PASS =0,
/CP: -12 mA,
dual stage CP
Datasheet 18 Rev. 1.0
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R5 SR BR (80
YR VSOVTH=0, M Vs=6.0VE 18V; IR VSOVTH=1, M Vs=6.0VE 28V; Vpp=3.0VES55V,
Ti=-40°C & 150°C, FREBEMEXIF#, BMERMASIH (PFRIEFHFIHEA)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. [Max. Test Condition

Supply current I3 - 55 70 mA 18V<Vs<28V P_5.5.56
HBXVDSTH = 001s,
BD_PASS =0,
lep=-12 mA?),
single stage CP
Supply current lsa - 55 70 mA Vs=6V,HBxVDSTH |P_5.5.57
=001z, BD_PASS =
0,

Ip=- 6 mA?
Supply current Is gp pass |- 10 20 mA | HBXxMODE=00g, P_5.5.54
BD_PASS=1
Logic supply current Iop1 - 3 4 mA | SPI not active, P_5.5.8
CSA1 and CSA2 off,
all IppDiag off,
BD_PASS=0

Logic supply current Iooo - 3 3.8 |mA |“AdditionalvDD  |P_5.5.52
current per CSA on,
VCSOx=4.5V,

LS shunt, CCSO =1
CSAxL =0,
Ipppiag Off

Logic supply current Iooa - 2 28 |mA |YAdditionalVDD  |P_5.5.55
current per CSA on,
CCS0 =0,
VCSOx=4.5V,

LS shunt,
CSAxL=0,

Ipppiag Off

Logic supply current Iooa - 6 7 mA  |?AdditionalVDD  |P_5.5.58
current per CSA on,
VCSOx=4.5V,

HS shunt,
VSOVTH =1
CSAxL=1,

Ioppiag off

Logic supply current Ioos - 4.2 52 |mA |?AdditionalVDD  |P_5.5.59
current per CSA on,
VSOVTH =0, VCSOx
=45V,

HS shunt,

CSAXL=1,
Ioppiag off

Datasheet 19 Rev. 1.0
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R VSOVTH=0, M Vs=6.0VE 18V; R VSOVTH=1, M Vs=6.0VE28V; Vpp=3.0VE5.5V,

Ti=-40°C £ 150°C, FREEBEAXTH, BAREMRANSIM (FrIFZHREE)

Parameter Symbol Values Unit |Noteor Number

Min. |[Typ. |Max. Test Condition
Additional logic supply Inb_poiag - 1.5 2 mA  |Additional VDD P_5.5.53
current pull-down current when all

Ipppiag are on

vs TEMR IR 5h a3 fEERETE R T (BD_PASS = 0)
UV switch ON voltage Vsuvon - - 5.5 Vv Vsincreasing P_5.5.11
UV switch OFF voltage Vsuvorr 4.0 4.5 5.0 v Vsdecreasing P_5.5.12
UV ON/OFF hysteresis Vsuvhy - 0.5 - Vv Vsuvon = Ysuvorr 2 P 5.5.13
OV switch OFF voltage Vsovorr1 19 - 21 v Vsincreasing P_5.5.14
VSOVTH=0
OV switch ON voltage Vsovont 18 - 20 v Vsdecreasing P_5.5.15
VSOVTH=0
OV switch OFF voltage Vsovorr 29 - 31 v Vsincreasing P_5.5.16
VSOVTH=1
OV switch ON voltage Vsovonz 28 - 30 v Vsdecreasing P_5.5.17
VSOVTH=1
OV ON/OFF hysteresis Vsovhy - 1 - v Vsuvon = Ysuv orr 2 P_5.5.18
VS undervoltage filter time | tysuv_piLt 7 10 13 us b P_5.5.47
VS overvoltage filtertime  |tysov.rr |7 10 13 s |? P_5.5.48
CP turn-off delay after VS to_cpysov 12.8 16 19.2 us 2 P_5.5.50
overvoltage detection
VDD
Voo Power-On-Reset Voo por 240 2.60 2.80 v Vopincreasing P_5.5.19
Voo Power-Off-Reset Voo otk 2.30 2.50 2.70 Y Vopdecreasing P_5.5.20
Voo Power-On-Reset Vopporny |- 0.1 - ' Voopor- Yoorore 2 | P_5.5.21
Hysteresis
1) SR VSPEEVg e e AT, MEF=EZRINIFERSE TR
2) REIEFMK, HIIHER.
3) REhFEHRAR X BRFRIPHIE,
4) BEIHILFVSOVTH,
5) S¥IRIZFCCSOo,
Datasheet 20 Rev. 1.0
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5.6.2 BSYFE: ZEBKAPWMx, EN

*6 EBSIFME: PWMx. EN

WR VSOVTH=0, M Vs=6.0VE 18V; IR VSOVTH=1, M Vs=6.0VE28V; Vor=3.0VES5.5V,
T,=-40°C & 150°C, FRERBEMEF T, BERERMASIE (FRIESHEIA)

Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition
EN high voltage Venn 0.7x |- - v - P_5.5.22
VDD
EN low voltage Ven - - 03x |V - P_5.5.23
VDD
EN hysteresis Venny - 0.12x |- Vv b P_5.5.24
VDD
EN pull-down resistor Rep_en 30 40 50 kQ |- P_5.5.25
PWMx high voltage Vewmu 0.7x |- - v - P_5.5.26
VDD
PWMx low voltage VowmL - - 03x |V - P_5.5.27
VDD
PWMx hysteresis Vowmy - 0.12x |- v 2 P_5.5.28
VDD
PWMx pull-down resistor ~ |Rep_pwmx |30 40 50 ko |- P_5.5.29

1) EBETEEMR, BigHER,
5.6.3 BERBSEHE

R RS BER

WR VSOVTH=0, M Vs=6.0VE 18V; IR VSOVTH=1, M Vs=6.0VE28V; Vor=3.0VES5.5V,
7,=-40°C £ 150°C, FrEBREMHENTFH, BRERBASIE (RIEFSEIRA)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Charge Pump Frequency  |fcp - 250 |- kHz |? P_5.5.30

Output Voltage VCPvs.VS | Veprmin 8.5 - - Vv Vs=6V, P_5.5.31
lcp=-6 mMA

Regulated output voltage  |Vip; 11 15 17 v 8V<Vs<28V, P_5.5.32

VCP vs. VS, CPSTGA=0 lep=-12mA

Regulated output voltage  |Vip, 12 15 17 % 18V <Vs<28YV, P_5.5.41

VCP vs. VS, CPSTGA=1 lep=-12mA

Turn-on time, CPSTGA=0 | toy ycpy 10 40 80 ps 8V<Vs<28V P_5.5.34
(25%)1)2)3)4)

Rise time, CPSTGA =0 tase vepr |10 60 100  |us 8V<Vs<28V P_5.5.35

i (25%-75%) V22

Turn-ontime, CPSTGA=1  |toy ycp2 10 40 80 us 18V <Vs<28V P_5.5.36
(25%)1)2)3)5)

Datasheet 21 Rev. 1.0
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W VSOVTH=0, M Vs=6.0VE 18V; IR VSOVTH=1, M V=6.0VE28V; Vp=3.0VES55V,

T;=-40°C £ 150°C, FrEBEMAX T, BREMBANGIM (FRIEXZHA)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Rise time, CPSTGA =1 tase vepz | 10 60 100 |ps 18V<Vs<28V  |P_55.37

(25%-75%)1233)

Charge Pump Undervoltage |Vipy1 5.5 6 6.5 v CPUVTH =0, P_5.5.38

(referred to VS) VCP falling

Charge Pump Undervoltage |Vcpyys 7 7.5 8 \% CPUVTH =1, P_5.5.42

(referred to VS) VCP falling

Automatic switch over dual | Vipso ps 16 17 18 % CPSTGA=1 P_5.5.43

to single stage charge

pump

Automatic switch over single|Vepso sp 15.5 16.5 17.5 Y CPSTGA=1 P_5.5.44

to dual stage charge pump

Charge pump switch over | Vipsony - 0.5 - Y JCPSTGA=1, P_5.5.45

hysteresis Vepsops = Vepso so

Charge Pump Undervoltage| t.p 51 64 7 us 3 P_5.5.39

Filter Time

Charge pump minimum  |/cpocy - - -12 mA | y=135Y;

output current CPSTGA =0

Charge pump minimum | /pocs - - -12 mA  |2¥y=18YV;

output current CPSTGA=1

1) SHEURTFEBE Cro

2) Ceper= Ceper =220 NF, Ccp=470 nF, 1,=0 mMA.

3) REIEFMR, HIRITERE.

4) WREBARo

5) BREMER.
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Fehif iR X =h 2%

6 Z o IR Eh 23S
CLE92104-232 £ T I\ EohifitkIREhEs, BESSITHIZF n A8 MOSFET, ELE NN =LKL,

HOPNH

BN B IREH2EXT MOSFET BYIEHl,
THENGE, HERIRBTEESER (BD_PASSHIZAIA{E=1BFfE HBXMODE=00:) , BZ%6.4E
ME 655,

1812 & EBD_PASSHOEFIESSIKa2s b FEMER, ETe6.1, ET 6.2 1 E T 6.3 R E R
THUF SR HIE PWMITE,

HE: BIIBINTEIZEBD_PASS 0.2 Fi#Fr& HBXMODE (/18 & #s s BE 11, LB G RIFI EEIZK
IS

&8 iR X =h 28 TERRZ
EN BD_PASS |HBxMODE[1:0] Gate driver Comment Chapter
High 0 X Active? Chapter 6.1
Chapter 6.2
Chapter 6.3
High 1 One HBXMODE = |Active? Equivalent to EN=Highand |Chapter 6.1
0lgor10s BD_PASS=0 Chapter 6.2
Chapter 6.3
High 1 AllHBXMODE=00; |Passive Chapter 6.5
orlls
Low X X Passive Chapter 6.5

1) AR ARME| vS T E. VSRIE. CP RESIEHFE, FHEHCLEI2104-232 R A FHPELZ SEL,

Datasheet 23 Rev. 1.0
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= ehif iR I zh 2%

2]
T

X

| Fa

R —-
(=)
T

N

Sl

Highside
Gate-Driver

H

Current-Steering /

DACs

rF
9]
@
z

oviand
-—

~
A 4

ol
>t/

i B

VDSIIDNTH

~O1

B’VIGOHI

0

[ Y
/\
<
w
I
I

1o Ly

High-Speed
Comparators

Logic

F 3

I 3

AN | 4X

E [ \J'C [ ]
g P 4[\
) GLx |_
Lowside - 5‘( f—
Gate-Driver 1 T |_}S
i >\ | _I Qa’ [] ; )
___i_,t____p, .1:(I> / " v -I: rjj
E DSMONTH X ——_—
: E CurreS:(S:tSeering / T sL
Ee EE - — M FE R IR R 28
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6.1 MOSFETEUEIER T EIHTIREhE3#EH] (BD_PASS=0HEN=)

BURFBZE i HBXMODE[1:0] (HBMODE, % 9 /1% 11) , & MN&18F{KiZ1 MOSFET AJLAZ :
v =8

o ECE (%4, TPwMm)

o EPWMIRXTECE (56 6.3E. PWMSET)

R9 FHIRIERE

HBxXMODE[1:0]" |Configuration of HSx/LSx"

00s LSx and HSx MOSFETSs are actively kept OFF (default)

01s LSx MOSFET is ON (static or PWM, refer to Table 11), HSx MOSFET is actively kept OFF
10s HSx MOSFET is ON (static or PWM, refer to Table 11), LSx MOSFET is actively kept OFF
11g Reserved - LSx and HSx MOSFETSs are actively kept OFF

1) x=1...4.

6.2 FriRzh 2%k F E shR RS F4EA0E ( BD_PASS = 0)
AT E R x B AAMRAMOSFETRRFSRBUEE L, x=1..4, &IR11 ATFHREIEPWMERIFSEIT
SRLIRE,

NER HBx ;& A MEY EEIECERIPWMIEE, N3Eid 455! E HBXMODE[1:0] /3 (0,1) 8% (1,0), HBx BY{EiZ
5 S IMOSFETHIFSEEECE (BPWM)

EEEE@;&R EEJ?IH%?F*H ﬂﬁﬁ X E"Jfﬁfﬁﬁﬁiﬁﬁ%ﬁﬁl‘ﬂjiaﬁg tHBxCCPActive*n tHBxBLANKActive (%m% 7.5 E) (<]
HEANBFF A HI 447 x BUZT AR BB R 12 /9 ICHGSTX (ST_ICHG),

IHARDOFF Mtk IXches o] IR R KB EX M F IDCHGx[4:0] = 3L,BMMEBER (B8R
PWM_IDCHG_ACT) , HE—¥HFHIXTMAIMOSFETS @AY, ZE A TIRIFMOSFETX ], X—INREE:
BT FERXXERERE,

ICHGSTx = HMRIREI2S =L HRWEIERTR, USFESIL x KA xo ICHGSTx EIEHFF:S
ST_ICHGHERE,

®10 RS FE I BB B A

ICHGSTx[3:0]Y Nom. charge current | Nom. discharge current| Max. deviation to typ.
[mA]? [mA)? values

0000s 1.0 1.0 +/-60%

0001s 2.0 2.8 +/-60 %

0010s 4.5 5.7 +/-60 %

0011g 8.0 9.4 +/-38%

0100s 12.5 14.2 +/-38%

0101g 17.8 19.7 +/-38%
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10 s R B

ICHGSTx[3:0]Y Nom. charge current | Nom. discharge current| Max. deviation to typ.
[mA)? [mA)? values
0110g 239 26.0 +/-38%
0111g 30.0 32.0 +/-28 %
1000s 371 39.5 +/-28 %
1001s 443 46.8 +/-28%
1010g 52.3 54.7 +/-28%
1011g 60.2 62.5 +/-28%
1100g 68.3 70.6 +/-28%
1101s 76.8 78.5 +/-28 %
1110s 86.0 87.0 +/-28 %
1111s 96.0 95.0 +/-25%

1) BEST_ICHG
2) BICHGSTX<Tp, MBZE Ve>8VHNVes<Vason ;B ICHGSTX280, NIEBZE Ve8VHIVos<Vesion:
3) EICHGSTX<Ty, MBZEV >Vosom; BICHGSTX28y, MBEV >Vigorm,

IHOLD 2. FATFIE9MEB MOSFET FUMIR RISTE RIS HIRIFE R, ZB A @d GENCTRL2FHY
IHOLDIZHI I EC &

WNEIHOLD=0:
+  MOSFET fRIFZBIRTE, RN (BEEME 12.5mA)

»  MOSFET fRIFRBDIRES, BNl (FEEEN 142mA) o
WNERIHOLD =1
¢ MOSFET RIFSBIRE, BN, (BE{E 23.9mA)

+  MOSFET BFYEBR{RIFE ocrer, (FREY{E 26.0 mA)

S Rahes b FRUERN B R E LI THRFER, <F4Lm e B AF <M MOSFET:
' VsAE/l‘_E

v TR

v Vs E

v BERXE

v OCEN = 1Rt &4ER

6.2.1 EiMOSFETHRF & EE
B B3ZX BRI

MR LSx A FFHBIRE (HBXMODE[1:0]=01s) , £ HSxEUE (HBXMODE[1:0]1=10s) ZHi, =iZIMOSFET
SEXX B RFIFNEESE (BZET7)

. Y_CSN J:ﬂiELZ):E.?_tHBxCCPAct|veHH|‘E—|.|'
- EIOMOSFETIE B3R -ICMOSFETIRIF X BTIRE,
- {3 MOSFET BYMRRET BB IR -ICHGS Tx JREE
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4 E tH BxCCP Activeé:élz % ET.]-E- E tH BXBLANK Activet tFVDS 1:% 253 ETJ [Ej |7§| .

- =IZMOSFETHIMAR FH BRI ICHGSTx 38 BB

- {RKIZMOSFETI®IT B33 -IHARDOFF{RIF X FIRES  (REXHABNER)

4 Etwoséﬁgﬁﬂj:
- BEIAMOSFETHIIRTHER PR ZEIHOLD

- {KIZMOSFETHYIRTHEE RE L= -IHOLD

(infineon

SPI Frame accepted

Turn gn HSx
CSN
Previous State > New State 4

HSx OFF > HSx ON | U

LSx ON > LSx OFF

Active
ICHGSTx T ‘—’r\
0

1GHx tHBXCCP tHBXBLANK

Active

tFVDS
-

HSx internal
drive signal

ICHGSTx L

IHOLD

-IHOLD _l—
-ICHGSTx

-ICHGSTx <= L[

LSx internal
drive signal

. IHOLD

-IHOLD

-ICHGSTx =T

-IHARDOFF ==

Hard off

BE7 R X ERERIFPHNEIIMOSFETSEE

b CSN LA BT S #8142 15/6]%, [FUE, SPIFESTECSN LHEZ/EERZANR 3 us #4170
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FHERER X BRI

INRFEHSx #E (HBXMODE[1:0]=10s) Z &) LSXF XA (HBXMODE[1:0]=00s) , MEIZAMOSFET
EEERXXBRFPHNERTSE (BHES)
v TECSN EFHBZIE, FFEEBTEI A tuseiank activet thos:
- =IZMOSFETHIMAAR B EE AT ICHGSTX FEER
— KM MOSFET fR¥FXBTIRZS, EBMIA -IHARDOFF
v TEtrosZERAT
- =IIMOSFETHIIR TN ERFRFEIR ZEIHOLD

- {KIAIMOSFETRYIRBHEEFRE L ZE -IHOLD

SPI Frame accepted

Turn gn HSx
CSN
Previous State > New State A
HSx OFF > HSx ON | u
LSx OFF > LSx OFF ¢
IGHx tHBxB.LANK
Active tFVDS
ICHGSTx ,‘, R‘—"“—"
0
t
HS5x internal
drive signal
VS ICHGSTx L I
IHOLD
-IHOLD t

F: N
IGHX

IGLx
0
t
LSx

GLx 2
ﬂ q LSx internal
(] drive signal

vl

IHOLD
-IHOLD t
-IHARDOFF == Hard off
Els TR X BRI B AMOSFETSE

pr CSN LB TS BB B, [FU, SPIFESTE CSN AL Z/ERZBHER 3 us H7o
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6.2.2 {31 MOSFET 545 855
{8 3 FEEBUERIE R 586 6.2.1 E AV IR E =1 0xF RO E ARG

6.23  FHrEIOMKL MOSFET BY X i

3 CLE92104-232 #2UREISPILUK I RY =8 A {122 MOSFET (HBXMODE([1:0] = (0,0) 8% (1,1))
B :

o HSx F0 LSx AUMAER, TEtuscccr aciveBITEIR (B 9) 3BT BRI -ICHGSTX X ER

4 EtHBxCCPActive éEI:EEETI ’ HSX *ﬂ LSX EI'\JEEfJJ Eaililﬂ}%é? ‘lHOLD

SPI Frame accepted
Turn off HSx and LSx
CSN

IGHx

0

-ICHGSTx

HSx internal
drive signal tHBXCCP
.|

IHOLD oy
IHOLD I t
-ICHGSTx

IGLx

LSx internal
drive signal

-IHOLD t
-ICHGSTX

Elo ¥ EIOFEIAMOSFETH X BT

E CSN LA BTG #8142 55/6]%, [FE, SPIESTE CSN LHEZ/EERZLL 3 us 7o
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6.3 PWMFHIE N8R T E s iR TUBT RV {E (BD_PASS =0)

CLE92104-2325 K T = N"PWMIEE, PWM1. PWM2. PWM33|HIAZNPWMEEIRHEPWMES,

RIBIEHIFESRINLE, —MF5E LBRST— 1 PWMIBE
HBMODE FIPWMSET (I3 11):

«  PWMSET FAIPWMXEN , BN PWM i&Bi# x
¢ PWMSETHRYITHINIPWMX_HB[2:0] iER 17
o @1 PWMx_HB[2:0] 3%E3%154!{i1 HBMODE[1:0] (HBMODE ) EZE PWM &R FHRILEE 4

FIgn: B LA BERE HB3 FYRIAZBRET EIPWMIEIE 2 (LIPWMEBSBHFS!)

1. &= HB3MODE[1:0] E (0,0): HB3 A FHFES

2. ¥ PWM2HB[2:0] IRE A (x,1,0), F& PWM2ENIKE N 1 (HB3 RIFZPLIRTE, IR F pwm2 5L
EFENES)

3. 1% & HB3MODE[1:0] /7 (0,1): PWM2 BRESF HB3 BY{ERIL

Fz11 PWMBIE & &
PWMxENY P)WMx_HB[Z:O] HByMODE[1:0]? |PWMx channel setting?

1
0s don’t care don’t care no PWM operation
don’tcares |don’tcares 00s no PWM operation on the selected HB
don’tcares |don’tcares 11 no PWM operation on the selection HB
1s 0005 0r 100g 01s Low-side of HB1 is mapped to PWMx
1s 001g0r 1015 01s Low-side of HB2 is mapped to PWMx
1s 010g0r 110s 01s Low-side of HB3 is mapped to PWMx
1s 0llgorllls 01s Low-side of HB4 is mapped to PWMx
1s 0005 0r 100g 10 High-side of HB1 is mapped to PWMx
1s 001sor 101s 10g High-side of HB2 is mapped to PWMx
1s 010s0r 1105 10g High-side of HB3 is mapped to PWMx
1s 0llsor1lls 10g High-side of HB4 is mapped to PWMx
1) x=1...3.

2) #¥y B PWMx_HB[2:0] {3

P YWIE—TEGTRGT 2% TN EEFPWMAEE, TISIRESPIE IR, EXFIERT, SENHFIF
IFHIIMZMOSFET 15 #8517, . EHBVOUT_PWMERR FHIHBXPWME) 2 E (7,

6.3.1 EEIFNLEF MOSFET FFATE

EPWMIER T, HAFEREBEN, SEIBBAEEMINEE, LR RS MMOSFETMITIRGFE: HELh
MOSFETX BT, E—3¥AFEIERAIXIMN (£257%) MOSFETEEXmSiE. 2IE 11 12. 13. B4,
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YNSREN_GEN_CHECK =0: PWM MOSFET ##10H & MOSFET, MiE—3¥HR9FIMIAT MOSFET #4470
MOSFET,

YNSREN_GEN_CHECK = 1. 7E&"MOSFETHYAZ X FB 7T {R$FAYIE] (tHBXCCP Active, tHBXCCP FW) £55RBY (/&
A MOSFET &N iZKXH]) , Z2RE K N3ATRI-NMOSFET 2B JBMOSFET , MENMOSFETE FW MOSFET
(B 10) .

o UN5R VSHX >Vsun: EIHIMOSFETALEMMOSFET , {EKIIMOSFET A EEIMOSFET
o WNER VSHX <Vsu: MMEEIAMOSFETALERMOSFET , =IZIMOSFET N ETIMOSFET

¢ BEVsu<VSHX <Vsun: ToERHERE X ZEMMOSFETS EEIMOSFETZ [BIMNX 5, EESFIBAIMOSFETAKIA
HEFEEIMOSFET o

HS and LS are off
Freewheeling through
low-side MOSFET body diode
VSHx < Vg,

LS = FW MOSFET
HS = Active MOSFET

—oF T
High-Spesd High-Speed

Comparators Comparators

!

ﬁ

Gate-Driver Gate-Driver E
—~_H L H ;
g/ !
)
i SL

SL

L5

B10 EEIEEFMOSFETHY IR R

PN PWM 15 7 /HF HBXMODE[1:0] 2E/EHIMOSFET , S4L 7/ EZIMOSFET B,
b IR PWM S8 HT/8]42 F tHBXCCP FW , BEZPWM FEBFHT8]42F tHBXCCP Active , JUTE ZH,EF

ZIMOSFETBL4E7FMOSFET (iS58 6.3.55), LAY, PWM MOSFET #4172 ) MOSFET »
BaNEW, BIREBYIENTEiET T,

11, B 12 BRBYEA G I TS RM EEIMOSFETEY /R o
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= ahi ik X zh 2%
VS
PW M .
HS1 s J_
Active i I Time
PWM —p MOSFE A A EMFF vouT1,
OUT1 4 VOUT2 4 AFW AFW AFW Time
|
LS1: FW .
M FET 1 Time
0sl x
L *— Current Flow PWM = H|gh AFW: Active FFEE'Wheeling
= Current Flow PWM = Low LS1ON
B 11 HB1 FAERIET: PWMIEN=1, PWM ZF3F HS1 (HB1MODE[1:0] =10s) o

B ERNMEIZIT: HS1 AERI MOSFET, LS1 AL MOSFET,

PWM

[ HS2 Time
VOUT2
Hsm 5 = s rwmosrer  VOURy amw o arw arw

g VOUT1 Time
ouT1 »—LU ouT2
LS2
Active MOSFET Time
o [ 1

- =P Current Flow PWM = High AFW: Active Free-wheeling

=1

== Current Flow PWM = Low H52 ON
& 12 HB2 EMERIEEF: PWMIEN =1, PWM [ F8F LS2 (HB2MODE[1:0] = 01¢)o

BYIERRAEHIEIT: LS2 IZEERN MOSFET, HS2 JI4E7E MOSFET.

E13 f1E14 ERBYEA L ESSZITHRERABEIEMOSFETAIRA,
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'S
PWM

I Time
i\ HS2 OFF VO ut1,

AFW] |AFW AFW

OUT1 .’_u/l_" OouT2 VOUTZA[ Time
1

LS1: Active
MOSFET

PWM —»

Time

LS2 ON

-_ === Current Flow PWM = High AFW: Active Free-wheeling
HS1 ON
== Current Flow PWM = Low

& 13 HB1 FAYFERISEM: PWM1IEN=1, PWMLAZAF HS1 (HB1IMODE[1:0] =10:)o FB
MIERN K ESRIZIT: LS1 ZEIRMOSFET, HS1 2 FWMOSFET,
PWM
HS2 Time
AFWI_ AFWI_IAFW|—|
VOUT1 Time
ouT2
LS2 )
FW MOSFET Time
LS1 OFF < PWM
== Current Flow PWM = High AFW: Active Free-wheeling
wel- Current Flow PWM = Low LS2 ON
& 14 HB2 LML . PWM1EN =1, PWM 8 F LS2 (HB2MODE[1:0] = 01:).

EBH{EREBYIEIT: HS2 BEEIMOSFET , LS2 B4 MOSFET -

6.3.2 PWMIRT, TRVECE

UTEDHEARTPWMIRR THREIREFIS R, ENEMEEMNMEMEErRrFRE (B1s) :
o BIANIEES] (AGC[1:0]= (1,0) 8% (1,1) , GENCTRL2) : TEUAER T, FizsEREERANTRAREEE
;@E%?PWM MOSFETEIMitR, XL AT REBENS BN XMERATEZSBNBINE, BEH
6.3.3 %,
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v TRIANIRIZE (AGC[1;0]=(0,0)): TEULAERT, FFEBAFAMEBMEIIEA. BEHET 6.3.4.1
v TANAIIRIES] (AGC[1;0]=(0,1)0 TELLARIT:
- FiEBMEEEH
- TETORRCEERNER, PRETEIPWMIBIE x (x=1...3) BIPWM MOSFETHRIE LABCE BBI7 IPCHGINIT #1T
HREE (BEPWM_PCHG_INIT F1ET 6.3.4.2)

Synchronized
PWMz

1GS Precharge  Post-charge

PWM MOSFET
tPCHGx -— .
g Predischarge

ICHGMAXx
IPRECHGX PDCHGx
———
ICHGx ‘
0 t
- IDCHGx tHBXCPP I
Cross-current tBLANK for PWM MOSFET Symmetrization

- IPREDCHGX !
protection delay tHBXCPP

tHBxCPP for symmetry

& 15 PWMETR B RFizcEE. FINEBMEFTBME, AGC[1:0]=10,3% 11;, POCHGDIS=1;
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6.3.3

AlAMEZESIE PWM TEREZ

PWMZATIfT4E 5 BiEN R i HIE MBS (AGC[1:0] = (1,0) 5% (1,1),GENCTRL2) BIEiASK{RAEIERAEIR]

MOSFET =4 o

2%E F 6.3.1 = IRIEAGCHIIR B K E X FEEhFILERMOSFET o

Ri&: L EIBMOSFETIRG)ZZIRES BIPWMIBE 2, z=1,28 3,
£ZE 16 W F=iAPWMAIE 19 X FEIAPWMFF X AHHTHER,
CLE92104-232 3 R AZETNFE BB RANTAREBER, UEFIBIUER (toon) FIKMTHER (toorr) SECE EMEILAD,

ZAPWM MOSFET Be B S @B XM iR ZE 72318 ETDON_OFF1, TDON_OFF2, TDON_OFF3.

BN EGIMOSFET B S@ M X MTIER 2 MRS 7Z25EFF_TDON_OFF1. EFF_TDON_OFF2.

EFF_TDON_OFF37EYHY,

£12 PWMECE AT A EMXEMEBENGES

Abbreviation Definition

Suffix x Related to the half-bridge x (x=1...4)

Suffix z Related to the PWM channelz (z=1,2 or 3)

VGS_HSx Gate-Source voltage of high-side MOSFET x

IGS_HSx Gate current of high-side MOSFET x
IGS_HSx is positive when the current flows out of GHx.

VGS_LSx Gate-Source voltage of low-side MOSFET x

IGS_LSx Gate current of low-side MOSFET x
IGS_LSx is positive when the current flows out of GLx.

tHBXxCCP ACTIVE Active cross-current protection time of HBx. See control registers CCP_BLK1,
CCP_BLK2_ACT, PWM_ICHGMAX_CCP_BLK3_ACT and Chapter 7.5.

tHBXBLANK ACTIVE |Active Drain-source overvoltage blank time of HBx. See control registers CCP_BLK1,
CCP_BLK2_ACT, PWM_ICHGMAX_CCP_BLK3_ACT and Chapter 7.5.

tHBxCCP FW Freewheeling cross-current protection time of HBx. See control registers CCP_BLK1,
CCP_BLK2_FW, PWM_ICHGMAX_CCP_BLK3_FW and Chapter 7.5

tHBXBLANK FW Freewheeling drain-source overvoltage blank time of HBx. See control registers
CCP_BLK1, CCP_BLK2_FW, PWM_ICHGMAX_CCP_BLK3_FW and Chapter 7.5

PWMz External PWM signal applied to the input pin PWMz.

ICHGMAXz Maximum drive current of the half-bridge mapped to PWM channel z during the pre-

charge and pre-discharge phases. See control registers
PWM_ICHGMAX_CCP_BLK3_ACT and PWM_ICHGMAX_CCP_BLK3_FW
ICHGMAXz is also the drive current for the post-charge phase

IPRECHGz and IPREDCHGz are limited to ICHGMAXz.
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+F12 PWMECE AR AR S EMXE M EBENGES

Abbreviation Definition
IPRECHGz Pre-charge current sourced by the gate driver mapped to the PWM channel z during
tPCHGz.

Internal and self-adaptive parameter (if AGC = (1,0) or (1,1), GENCTRL2)
IPRECHGz is clamped between /cugo and ICHGMAXz.

IPCHGINITZ Initial value of IPRECHGz. Refer to PWM_PCHG_INIT
IPREDCHGz Pre-discharge-current sunk by the gate driver mapped to the PWM channel z during
tPDCHGz.

Internal and self-adaptive parameter. (AGC =(1,0) or (1,1),
GENCTRL2) IPREDCHGz is clamped between Ipcreo and IDCHGMAXz.

IPDCHGINITzZ Initial value of IPREDCHGz. Refer to PWM_PDCHG_INIT

ICHGz Current sourced by the gate driver mapped to the PWM channel z during the charge
phase. See control register PWM_ICHG_ACT.

IDCHGz Current sunk by the gate driver mapped to the PWM channel z during the discharge
phase. See control register PWM_IDCHG_ACT.

ICHGFWz Current source or sunk by the gate driver to turn on / turn off the freewheeling
MOSFET of the half-bridge mapped to the PWM channel z. See PWM_ICHG_ACT.

tPCHGz Duration of the pre-charge phase of PWM channel z.

tPCHGz is configurable by SPI. See control register TPRECHG, configuration bits

TPCHGZz[1:0].

tPDCHGz Duration of the pre-discharge phase of PWM channel z.

tPDCHGz is configurable by SPI. See control register TPRECHG, configuration bits

TPDCHGZ[1:0].

tDONz Turn-on delay of the PWM MOSFET mapped to the PWM channel z:

+ for high-side PWM: time between the end of the cross-current protection and
when VSHx increases to Vs, (Figure 17).

¢+ for low-side PWM: time between the end of the cross-current protection and
when VSHx decreases to Vsun.

tDOFFz Turn-off delay of the PWM MOSFET mapped to the PWM channel z:

¢+ for high-side PWM: time between the end of the symmetrization delay (texcce)
and when VSHx decreases to Vsuu (Figure 18).

+ for low-side PWM: time between the end of the symmetrization delay (tuexccr) and
when VSHx increases to Vsu..

IHOLD Hold current sourced or sunk by the gate driver to keep the MOSFET in the desired
state. See IHOLD control bitin GENCTRL2.

IHARDOFF IHARDOFF is the maximum current that the gate drivers can sink. It corresponds to
the discharge current when IDCHGx[4:0] = 31, (100 mA typ.).

TFVDS Drain-Source overvoltage filter time. See GENCTRL2.
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6331 AETRISHNELPWM, BAENRERET
BN AL TR, BPWMIS SHEMEI— D $ARA9 B IMOSFETRYAIMOSFETHE il

Ri&: PWMIBEz, z=1,28(3, NATFTH¥FHFxBEILMOSFET, x=1...40

= Current Flow PWMz = High
V
mee>- Current Flow PWMz = Low lﬁ S

HSx: Active IDS_HSx l l
MOSFET HSx I
PWMz | “ ” | > IGS_HSx N i\ Eﬂow
\
VGS_HS;(\\__
-
SHx o U 0 SHy
LSx: FW | !

MOSFET LSx
IGS_LSx 3 yiN LSy ON

\

VGS_LS\X\ -~ .T.*
E16 PWMEE zBR 53 BIEix, HBYERAEHIEIT
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External A
PWMz

Synchronized t
intern. PWMzA tPWM_SYNCH

.
L

Charge t
__ phase Postcharge Phase

-l
% !

IGS_HSx
A tPCHGx
ICHGMAXx

IPRECHGx

ICHGx

- tHBxCCP FW tHBXBLANK Active

Active MOSFET

\ )
A
\

HSx internal
drive signal tFVDS

ICHGMAXx

IPRECHGx 1 ’
IHOLD IHOLD

ICHGx AlCHGx_j

-— 1\ -

- IHOLD

VGS_HSx

VSHx tRISEx

't_DON : VSHH
VSHL t

Vs
VSHH

VSHL

Hi

IDS_HSDx

IMOTOR

A\

IGS_LSx

- ICHGFWx

FW MOSFET
AFW

LSx internal A
drive signal tFVDS

- IHOLD N

- IHOLD allOLD

- ICHGFWx

A

- IHARDOFF Hard off

N

B 17 AIiEASIE, BiIPWM, AGC[1:0]=(1,0) 5K (1,1), EBYEANARIET
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BiZPwWMAR BRI AT A S8

SIAMOSFETHIRB A U M ERSER (BB 17)

1. XX EBTFRIPMER : XX EFFIFtHBXCCP FW TERZRPWMz (E 2V 1Y EFHEFF . 1E tHBXCCP
Fw HBig], 1EIIMOSFET x KB EE R /9- ICHGFWx, [BIBY&EIZIMOSFET x{RiF X,

2. FAZEE: tHBxCCP FWZfG, BIIMOSFET x B9tk = LB IPRECHGZI#{TTZE B, FEEBIFEEATEIA
tPCHGz, IPRECHGZR— 1M HNE&E, AEEEN Y (WT—T) »

3. 3£H: tPCHGz 2[5, FEEBEERM IPRECHGz P&ZE ICHGz, MEBMHI tDONZY , HEESHEE
B tDONz#1TELER, LABEIEN 28 IPRECHGz (BN B EBERNBEENESR]) o H VadXE
Vsun BY, FEEBPNERLE R,

4. FTABIG: FTEMEGE, HSXx TRERMEGIESSE 62.5 ns (HEE) 1B IN—NERMEK. =
ICHGMAXXo

pr N BT IR EPOCHGDIS £ 1 ALY 25 7 BLI5E. ZZGENCTRL2 ,
¥ zE B BB R R AR

BXFMEBEANES, SEET 6.3.6,

WNER AGC[1:0]=(1,0) 3% (1,1) (BIGENCTRL2) , FiZcEEEE/R IPRECHGz @— " HIEBENEZ#, B
tPCHGz BAIBIHEND (B TPRECHG) . CLE92104-23241E%& IPRECHGz, {H3LFT tDONz S5HERE {EITED,

IPRECHGZ 41T /cneo (BREY(E 1 mA) F1 ICHGMAXz Z[8] (ZJPWM_ICHGMAX_CCP_BLK3_ACT) o

4 CLE92104-232 SPI #ZUREE PWMz_EN IS E N 1 8935S (BIIPWMSET) BY , IPRECHGz 4381k
min(IPCHGINITz, ICHGMAXz) (ZJPWM_PCHG_INIT)

ISz =3V W S TR Y E-5

AGCFILT =0 (GENCTRL2 ): RERIER
o WIERBEMHY tDONz LLECERY tDONz &, MTETF—FFEEBMER IPRECHGZz =1E M,
o R BEWDONz SZFECERY tDONz, MET— iz EBMER IPRECHGz /s

o WNRIFHINIIPCHGADTIEIZHI Z1288GENCTRLIFE I 5N 0 F1 1, FFEE RS BIIEINsE 1
DNER2NERMEE (BT 6.3.6)0

AGCFILT=1: NFAIEKES
¢ NRBEFHEAPWM EHINEKDONZELERE R tDONZ £, MET— P FizEMESR IPRECHGZ &I,

1) SMEBPWMzIES SHNERHITFEIY , SHASFIMNBPWMZE S Z 81 7FTE IR trwm_svncHo
2) IPRECHGz #H I TE ICHGMAXz Fl/cueoZ IBlo

3) TFIEEVEHY tDON, SZEFF_TDON_OFF1. EFF_TDON_OFF2. EFF_TDON_OFF3
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¢ NREFEHEIPWM B HARNE X tDONz 52 FECERY tDONz, MTETF—FFEEEMER IPRECHGZ AL
o WNRIFHINIIPCHGADTIEIZHI Z1288GENCTRLIFNE I 5N 0 F1 1, FFEE RS BIIEINsE 1
N2 ERME (BT 6.3.6),

v NRXFWIEREER, WET—PFFTEME, IPRECHGZ (RIFFAZE,
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External 4

PWMz ‘ﬁ

A tPWM_SYNCH
Synchronized

intern. PWMz 1_—|

IGS_HSx
A

Discharge phase

tPDCHGxX
—>—

-IDCHGx

- IPREDCHGx

Active MOSFET

A

—

tHBXCCP Active for cross current
protection

tHBxCCP FW for
symmetrisation

HSx internal
drive signal &

IHOLD

\J
A

>

- IHOLD
- IDCHGx

- IPREDCHGx

- IHARDOFF
VGS_HSx

v

-IDCHGx

N—

-IHOLD

Hard off

tFVDS

N
VSHx

+

tFALLX
P

> 1DOFFX, ¢

vs
VSHH —

-
VSHL _l_

VSHH
VSHL

IDS_HSDx
A

IMOTOR

\

-
IGS_LSx
ICHGFWx ’

AFW

FW MOSFET

LSx internal
drive signal

ICHGFWx

tHBxBLANK FW

IHOLD }

- IHOLD |

& 18

/=i PWMHR (8] Y AT A < bt
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ZMOSFETIREDIC < |nﬁneon

Fehif iR X =h 2%

SIAMOSFETEY XM MM ER SRk (BB 18):

PWM {5 S X3 R K RTZERETE) © HSXTERER PWMz {5 S B TFBEH REERtHBXCCP FW Y, LIAMESE

BY 32 X BB AR P AT i8] 5 2 AV R B,

PR : — BRI FRLER B IR EltHBXCCP FWEESR, SIZIMOSFET xAUMR:I& LA 7R IPREDCHGZ

HITIRREE, $F4EAT/8]9tDPCHGz, IPREDCHGZZ 28RS %N, EFRENYE BN T—T) »

3. JHER: tPREDCHGz 2[5, FIIREBERMAVLENT{EM IPREDCHGZ ?F&E IDCHGz, MEHBKHY tDOFF?,
HIEHS IPREDCHGz BCERY tDOFFz #1TEEIR (BTN EBERBHEENIES]) . KMEBMERTE
tHBxCCP EIRARYEER, MMSEIMARZ X BRI

4, XREBHRFRIPMEE: TXBERRIPSSIOMOSFETHFK BB E R #1T. XX EFFEIFM

ERTEXS R R MR 45 SRBY /B, $F42AT(E] /9tHBXCCP activeo {EtHBxCCP activeffia]l, {fiZ1

MOSFETxfRIFHXETIKAS. tHBXCCP activeZERfG, WRMOSFET Vsu<V s, NMEIAMOSFET xaIAH

RRBId ICHGFWz BBRZE R, EHEtFVDS &R,

=

N

U B BB T B9 AT R
BXTHMEBRRNER, 25T 6.3.6,

N8R AGC[1:0] = (1,0) B (1,1), FAMEEERA IPREDCHGz @— MNHIENZSH (I GENCTRL2) , CLE92104-
2322 A%E IPREDCHGz, fEMEMtoor, SECEEILAS, IPREDCHGZ W HHITE ocneo (EREY{E 1 mA) #
ICHGMAXzZ (8] (& PWM_ICHGMAX_CCP_BLK3_ACT) o

% CLE92104- 232 SPHEUREIE PWMz_EN IR E 1 1 FU3ES (B NPWMSET)EY , IPREDCHGz ¥1381LA
min(IPDCHGINITz, ICHGMAXz) (&1 PWM_PDCHG_INIT)

WNRIFFLIPCHGADTIEIEHI B F28GENCTRLL FE ISR 08 1, FFTEBERS D 5 —
PRI DERMEK (BT 6.3.6)

LU AT A

AGCFILT =0 (GENCTRL2 ): R{ERIER

o WRBERDOFFz LLEEERY tDOFFz £, MITET— /X Tk EEHAIE] IPREDCHGZ =1E 10
v WIRBHDOFFz 2 FECERY tDOFFz, NITET— RN EBHAIE] IPREDCHGZz =8/

v WNRIFHINIIPCHGADTIEIR I FZ2RGENCTRLIF B DB N 0 1 1, Tz E RS S I MR 1
N2 EFRME (BT 6.3.6),

AGCFILT=1: RZFEIEK28

1) SMEBPWMzIES SHNERHITFEIY , SHASFIMNBPWMZE S Z 81 7FTE IR trwm_svncHo
2) IPREDCHGz #REHI7E ICHGMAXz Fll/occoZ iBlo
3) EJLURENAE® tDOFF, £ZEFF_TDON_OFF1. EFF_TDON_OFF2. EFF_TDON_OFF3,
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o MNBRREHEANPWM BRI E X tDOFFz LLECERY tDOFFz K, NI IPREDCHGz 1 F— M lFs BB R
1,

¢ MRBEFAPWM FRAN B DOFFAZ FECER tDOFFz, M IPREDCHGz 7 F—M7EE
M EE =R N

v MRXFHEMHERBAER, WET—RFTEME, IPRECHGZ (REFALE,

v SNRIEHML IPCHGADT B A 0 F1 1, MIFRFTEEEBRS B INTR L — DR Ko
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6.3.3.2 EBEATIRAMRIEFIRNELZPWM, BY{ERNAFHIETT
PITEB 18R T & PWM (5 S HEMN R — N FH789{EK12 MOSFET BYBY MOSFET =i,

BRi&: PWMBE z, z=1. 233, NATFH x B9EZ MOSFET, x=1...4 (B19) ,

=P Current Flow PWM = High
=P Current Flow PWM = Low

HSx: FW MOSFET
HSy ON IGS_HSx

SHy o

O SHx
l IDS_LSx LSx: Active MOSFET

LSx

IGS_LSx |—| I—l I—l
-—

e—— VGS_LSx

B 19 PWM & z BRETEIMEM x, BHIFALEIET

PWMFHHZHIBIHER 5 55 6.3.3. 1B R R E R TSR x FUEL x LAKZIBIEV sun FVsuio
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6333 RATEMERENELPWM, BHIEREBHET

ZBHEA TELPWMESHIEHIS R (SIE 20) 85 F AR HEN TARIAMOSFET , BB IMNBRK
BRFRANERME S
XY ETIMOSFETTIE. KEFERAS[E] AR £ F+F0 R Bl 1T 7 RSN &

=—l> Current Flow PWMz = High
wel>- Current Flow PWMz = Low % VS

HSx: FW IDS_Hle
PWMz MOSFET HSx

I || ” | IGS_HSx

\

~
VGS_HSX™~
-y
SHx O LU O SHy
LSx: Active | :

MOSFET LSx
IGS_LSx
—

Sl
=1

N N LSy ON

~
~

~
VGS_LSx ~—»

-

& 20 BXBERFIRN z MR BIEIL x, BYIERNEZBHIEIT
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External
PWMz

| t

tPWM_SYNCH
Synchronized —>—

intern. PWMz

IGS_LSx
7~ = A

Discharge phase

tPDCHGX
-

- IDCHGX “

- IPREDCHGXx .

tHBxCCP FW for tHBxCCP Active for cross current
symmetrisation protection

LSx internal -

drive signal A

A
\J

\J

Active MOSFET

IHOLD

- IHOLD
-IDCHGx

-IPREDCHGx J

-IDCHGx

Hard off

- IHARDOFF
VGS_LSx ) tFVDS

N A
VSHx

tDOFFx = tFALLx
VS:ﬁ i VSHH
VSHL i VSHL / 1
IDS_LSDx

A

\

IGS_HSx |

ICHGFWx

FW MOSFET

tHBXBLANK FW )

HSx internal
drive signal
A

tFVDS

ICHGFWx

IHOLD
IHOLD —

- IHOLD

B 21 BiER S8, =iIPWM, AGC[1:0]=(1,0) % (1,1), EBBHLERRBIIETT
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6334 BBELBNRBSEIMEMNPWM, BHENEBIES

RENER TEIIPWMETAIEHIAZER (Z0E 20) BYTFHRHEER FTREZPWM , BEINEBBKEEIAE
FIRABNEAME S,

XY ETIMOSFETTIE. KEFERAS[E] AR £ FF0 TR Bl 1T 7 RSN Eo

== Current Flow PWM = High
= Current Flow PWM = Low

HSx: Active MOSFET
HSy ON IGS_HSx
/
rd
! le _ .~ VGS_HSx

-—

0 SHx

LSx
LSVOLEI IGS LSx
I || || | PW Mz
- VGS _LSx

& 22 BXEERBIRN z BRI BRI x, EBYIEARBYIETT
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ok IX =h 2%

External 4
PWMz
—
Synchronized“ .
intern. PWMz] tPWM_SYNCH
__r_
Charge t
phase Postcharge Phase
7 IGS_LSx .
4 tPCHGE
ICHGMAXx
IPRECHGX
ICHGx
tu ’ t
L
w .
o - tHBxCCP FW __ tHBxBLANK Active _
= I >
o
=
| LSxinternal .
< drive signal
‘ -
ICHGMAXx
~4  IPRECHGx _I /
IHOLD
IHOLD
ICHGx LicHex i t
‘ Lt
- IHOLD
VGS_LSx
b t
VSHx tRISEX
—-——-—

Vs
VSHH

,j/ 0o = VSHH
VSHL + VSHL

IDS_LSDx

| \ t

~  1GS_HSx \
A

- t
- ICHGFWx U

HSx internal §
drive signal

| FWMOSFET

tFVDS
IHOLD iy -

- IHOLD =IHOLD

- ICHGFWx

- IHARDOFF ngd off

N~

B 23 HEHPWMBY BT XM, AGC[1:0] =(1,0) 5§ (1,1), EBHLERREBHIEIT
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6.3.3.5 FATFIHT SEM XU IER B RIRZS L

=i TDREGx (GENSTAT) 357~ {8 BB vl E M AR I %175 2 (AGC[1:0] = 105K 115) BY PWM 183 x BY tDONx 1
tDOFFx @ B FIRATHIRE,

MRFEUTEMGEZ—, MIAK PWM IBELA T BTIRE:
¢ BUSEMXMIERETE D) \MESPWMEEAMNEL B IEIR

v EEfE 81 PWM BEIRERGERME EIE R Z BMNIREEDRERFS =R

6.3.3.6 Tzt BTN B TEX EN_DEEP_AD=1
WIS EN_DEEP_AD =1, MZAETER. BRALLINEESS3FN7s BBF0FHATER IR 72 R 1K,
BEl24 iz BB IZRRANREE T X—RIE . [EFERERNHE B F T EE M ERo

YNSREN_DEEP_AD=1:
o FFEEMERA S ATEAERS, 1ELCEREIMEINARRIRITNFE BB BB ER
o FUREMERRT 2 AFEANERSY, TELCERBIAEIN A REIBIFIAK BB B AR ER

NRFTEZE T toonMtoorr FETFE—T RN TAFTTEN BN DR, NBFRHRERTHERN . A,
EFRFE BRI — N RN ER (B25) o
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ok IX =h 2%
TDON adaptation
with two current
steps (IPCHGADT =
1)
Current i+2
Currenti
-t -
tPCHG tPCHG
TDOM adaptation
Eummmm— With one current step
i+1
i
No: TDON EFF =
TDON TARGET | ‘ “
-+ -+
tPCHG tPCHG
N i+1
Precharge phase splitted in 2 . |
sub-phases |
______ 50% 50%)
-+
tPCHG
TDON EFF = TDON
TARGET
/"'
Precharge splitted:
75%-25% if TDON EFF > TDON TARGET i+1 i+1
25%-75% if TDON EFF < TDON TARGET i :
= or 1
5%
52 25% 75% | | 75% 25
ERS
T @ —
g2 < tPCHG “tPCHG
U]
I
4+ | ]
3
Precharge splitted:
E.g 87.5%-12.5%
N
EIC... +

B 24 FFE R TN FE BB BB RIA T =B, EN_DEEP_AD=1
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tPCHG = 250 ns

TDON adaptation
with two current
- steps (IPCHGADT =

1)

Current i+2
Current i

“tecHG tPCHG

TDOM adaptation
EEmm—_ With one current step

-
tPCHG tPCHG
= : ) .
W Time modulation entered i+1 _l_
'8 Precharge phase splitted in 2 i
£ sub-phases
c 50% 50%
o
4+
o
=1 -
2 tPCHG
£ TDON EFF = TDON
[0} TARGET
E
=
[0}
=
4+
i
=
Ll
Precharge splitted:
75%-25% if TDON EFF > TDON TARGET 89 i+1 i+1
25%-75% if TDON EFF < TDON TARGET i or i
25% 75% 75% 25
N |
- B I—
tPCHG tPCHG

TDON EFF = TDON TARGET

1) Exit time modulation: the resolution of
tPCHG cannot be further divided: one
single current is applied during tPCHG

B 25 iB B (a] A% A94R 4, EN_DEEP_AD=1
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6.3.4 T el A IRIESIRY PWM TERT

R AGC[1:0] IRE M (0,0) T (0,1), MIEFATEIILKITH], PWM MOSFET B9A M B KB iEIR A2
o HLUEERMIEI,

ABMEPWM MOSFET B BArF@F X KrEIREY 8] (fTETDON_OFF1. TDON_OFF2. TDON_OFF3/
BiE) . REMILE, IRESZF1F22EFF_TDON_OFF1. EFF_TDON_OFF2 . EFF_TDON_OFF3 {[}iR&PWM
MOSFETHYE %4 S8 X KT BT &,

6.3.4.1 FTTAAMFRIEHEINPWMIE, AGC[1:0]=(0,0)

% AGC[1:0] = (0,0) (ZBILGENCTRL2) B, PwWM R THitRIREh2ERVIEHIS & 6.3.38, “HiEMNH
WRIEHIE PWM IR(E” BOHEIRTRE , (NETF BT EM ERRIGI 5 E B Fr ARG,
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6.3.4.2 FTrAMFRIEHEINPWMIE, AGC[1:0]=(0,1)

3 AGC[1:0]=(0,1) B (JMGENCTRL2) , PWMIRT THIMRIREHEEAVITH]56.3.4.1 WA ARE, BP
T el AR IR DB = I PWM I (EEN, AGC[1:0] = (0,0), REZAMIETFIEINT —MFKEBMER,
£ tPDCHGz HAiE], BRETEIPWMIEE z BIPWM MOSFETHIMHR IR Bh2s BIMA AR IR h 288 BB 37 -IPDCHGINITZ
HITHE (IPWM_PDCHG_INIT) ,

SEE 26 EEPWMITHIBIEILPWM MOSFETHY K T,
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ok IX =h 2%

Infineon

PWMz A

IGS_HSx
A

Discharge phase
tPDCHGz
—>—-—

A\

- IDCHGz

- IPDCHGINITZ

-~

HSx internal
drive signal 4

IHOLD

tHBxCCP for symmetrisation

tHBxCCP for cross current protection

F

- IHOLD
-IDCHGz

- IPDCHGINITz

-IDCHGz

- IHARDOFF
VGS_HSx,

N—

Y

Hard off

tFVDS

tFALLZ
e

> tDOFFz ¢

VSHH
VSHL

IDS_HSDx

IMOTOR

\

\J

IGS_Lsx |
ICHGMAXz

LSx internal
drive signal
A
ICHGMAXz

IHOLD

-

tFVDS

| IHOLD

- IHOLD

& 26 BiAPWMIRR - TRIA RIZHIRIKET, AGC[1:0]=(0,1)
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6.3.5 B BEMNEEFE ST TRPWMIET

TR S EBAE N A RE R BT (RRY, EEhAEHA MOSFETHIREIPWME S, 3B ERETHS
B ZSEERY, EIEUREEA,

P I EFREN_GEN_CHECK (EN_GEN_CHECK 20) = IFESatIFEEFLEH . tON <
tHBXCCP FW ZE tOFF < tHBXCCP active, TEXLERFT, T ZIEGIN X EBYIIED. FUL,
FZIMOSFET FUI4E 7iMOSFET BI1E#1 F S2 al e A R #2,

2 ZES I 2N E T E B IEE I EBF LT FRIAFEATIEItDON, tDOFF. tRISE FTtFALL .
tON < tHBxCCP FW BEtOFF < tHBXCCP ;Z 7,

—RIERT, BHERAEIEIT, tON>tHBXCCP FW E tOFF > tHBXCCP active
E27 BEYH A EHRPWM MOSFETHMIZE RMMOSFETHIR S EHIES
¢+ tON AT 4557 XX B IRIPETIE] (tHBXCCP FW)

+  tOFF LbEHR X B IRIPBYIE] (tHBXCCP Active) 1<

tHBXCCP1 tHBxCCP2 tHBXCCP3
External PWMx signal FW FW (sym)__ active
L : tON _Y_.h.\
/ time
Control signal for {
Active MOSFET /
: ‘ time
Control signal for
free-wheeling MOSFET
time
& 27 PWM IR A SRS S - —A%1E T tON > tHBXCCP FW, tOFF > tHBxCCP B3,

AR R EIETT

—ARTER, BHIENRBYIEIT, tOFF>tHBXxCCP FW H tON > tHBXCCP B3{
El28 EREVIEAN LBV IZITIPWM MOSFET FI4EMOSFETIIRESFIZHIE S
+  tOFF Eb FW 32X EEFRIPETIE] (tHBXCCP FW) £

¢« tON KFEDIR X B RIPATIE] (tHBXCCP Active)
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External PWMXx —
signal tOFF
time
tHBXCCP1 tHEXCCP2  tHBXCCP3
<+ FW FW, (sym) | active
N N\
/ / time
Control signal for
Active MOSFET f .
:
Control signal for Q me
free-wheeling MOSFET
time
& 28 PWMIRERNAZBES - —f&1E R : tOFF>tHBXCCP FW, tON >tHBXxCCP H3¥,
BYEARBIEIT
Datasheet 56 Rev. 1.0
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B2 : tOFF <tHBXCCP active

HIMBPWMIE S B X BT BT B8 FECE MY Ech3E X B IRIFBYIEIRY, ERNMOSFETHIZER MOSFETZIBIE
EX 5. HELk, PWM MOSFET (FHHBXMODE[1:0 PWMIE$E) #{EN A EGIMOSFET » RAIEY, RER
MAERAE I, PWM MOSFETHIEHIE S S55MBPWMIESABLL, R T — MR X BARFIFETIEL,
5PWM MOSFETAESTRIMOSFETIRIFRIT (THELR) - SEE29,

tHBXCCP2
FW (sym)
tHBXCCP1
FW
External PWMx signal | \)
tOFF L time
Control signal for
MOSFET
time
Control signal for
MOSFET opposite _
to PWM MOSFET time

29 PWMIEER S TLLETBIAER{=S , tOFF < tHBXCCP active

{XEBE 5%5Eb: tON <tHBXCCP FW

HIMERPWMIE S RB AT )58 T AL E SRR X B R IFBYE]BY, FRIMOSFETHILZEM MOSFETZ B TC/A
X%, &k, PWM MOSFET (EHHBxMODE[1:013%#) #{ERN A EEIMOSFET » #AIEIR, RIKENIIER
A#HIE1T, PWM MOSFETRIIEHIE S 55 EPWMIESHELL, RIE T — 1R X EBRFIFEE . S IE30,

tHBXCCP
FW2 (sym)
\tHBxCCP
tHBXCCP 4| Active
FW 1
External PWMx signal [ |
ON time
Control signal for
MOSFET time
Control signal for o]
MOSFET opposite time
to PWM MOSFET

B 30 K 5= EE FPWMIZERIAEB{SS , tON <tHBxCCP FW
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6.3.6  HRIKENER B

SR IRshES ERAEBE IR M 1.0 mA Ell 100 mA BYERR, 93932 ME{IE 31 F1E 32,
F &) MOSFET # £257% MOSFET ZE BB BB R D A @I U T AECE |

* REG_BANKfii (GENCTRL1)

o BEIZTZ2EPWM_ICHG_ACT. PWM_IDCHG_ACT. PWM_ICHG_FW

5 MOSFET FYFEEE BB ;R EHPWM_ICHG_ACT BCE ( REG_BANK =0)
FEIMOSFETHIRN EB B2 EHPWM_IDCHG_ACT EZE& (REG_BANK =0)

4257 MOSFET BZE EB AN EE R/ FHPWM_ICHG_FW it E (REG_BANK=1)

100 .
.
90 [ *
H *
. 80 ¢
_ .
c
E [ *
:5 70 —+ .
& .
8o 60 *
_t=u H .
s E .
= | ¢
a 40 - *
— F *
e ; .
= 30 + *
E 0 .
2 L
20 - *
R *
10 ; * ¢
F *
- *
L Py L 3
0o ¢*t ;
0 5 10 15 20 25 30
ICHGx[4:0]dec

& 31 PWMERX A EEE BB
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+13 PWM IR FEIFZEEBR

ICHGX[4:0], ICHGXxFWI[4:0], Nom. charge current Max. deviation to nominal
IPCHGINITx[4:0] [mA]Y values [%]
00000g 1.0 +/-60 %
00001g 1.5 +/-60 %
000108 2.0 +/-60 %
00011g 3.2 +/-60 %
00100g 4.5 +/-60 %
00101e 6.3 +/-60 %
00110g 8.0 +/-38 %
00111 10.3 +/-38%
010008 12.5 +/-38%
01001g 15.1 +/-38%
01010s 17.8 +/-38%
01011 20.8 +/-38%
011008 23.9 +/-38 %
01101g 27.0 +/-38%
011108 30.0 +/-28%
01111 335 +/-28%
10000s 37.1 +/-28 %
10001s 40.7 +/-28 %
10010g 443 +/-28 %
10011g 48.3 +/-28%
10100g 523 +/-28%
10101s 56.2 +/-28%
10110g 60.1 +/-28 %
10111 64.2 +/-28%
11000s 68.3 +/-28 %
11001s 72.5 +/-28%
11010s 76.8 +/-28%
11011g 814 +/-28%
11100g 86.0 +/-28%
11101g 91.0 +/-28 %
11110g 96.0 +/-25%
11111 100 +/-25%

1) Vs> 8V and Vs < Vs(ons 2 ICHGX/ICHGXFW < 14y, Vs> 8V and Vgs < Vsony2 2 ICHGX/ICHGXFW 2 15,
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100

*

90 + *

80

Nominal PWM Discharge Current
[mA]
o
o
L 2
|

10 *

0 i i 1 1 f ! 1 1 i
0 5 10 15 20 25 30

IDCHGx[4:0]dec

B 32 PWM RN T ECE BB BB
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+14 PWM X TR EB R

IDCHGx[4:0], Nom. discharge current Max. deviation to nominal
IDCHGXFW[4:0], [mA]Y values [%]
IPDCHGINITX[4:0]

000008 1.0 +/-60 %
00001: 1.9 +/-60 %
00010g 2.8 +/-60 %
00011g 4.3 +/-60 %
00100g 5.7 +/-60 %
00101 7.5 +/-60 %
001108 9.4 +/-38%
00111 11.8 +/-38%
010008 14.2 +/-38%
01001g 17.0 +/-38 %
01010s 19.7 +/-38 %
01011 22.9 +/-38 %
011008 26.0 +/-38%
01101g 29.0 +/-38%
011108 32.0 +/-28%
01111 35.8 +/-28%
10000s 395 +/-28 %
10001s 43.1 +/-28 %
10010s 46.8 +/-28 %
10011g 50.8 +/-28%
10100g 54.7 +/-28%
10101s 58.6 +/-28%
10110g 62.5 +/-28 %
10111 66.6 +/-28 %
11000s 70.6 +/-28 %
11001s 74.6 +/-28%
11010g 78.5 +/-28%
11011g 82.8 +/-28%
11100g 87.0 +/-28%
11101g 91.0 +/-28 %
11110g 95.0 +/-25%
11111 100 +/-25%
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6.4 BTN ER
GHx 5GNDZ [8]LAKZ GLx 5SGNDZIBIFVEBPE  (Reono) FIFATRE EN={EREBF T Voo <VoorormBY, JMEB MOSFET
R F KBRS -

IEE B T{EFIBD_PASS {I£ 1l (GENCTRL2) BY, ETHIESEMNIKEIZZ A, XLETHBRERBFEX
7o MOSFET @33 i B8 25t IHOLD 1RFF R AR

FEBENF, MRLZEHRESEMREDEER (BEARRE. vS REMIE. HAXE) , REE
BEEREIRIVT, Roew FWALE, 5 BD_PASS BIIRETLX o

MR IXEh2S H 58

FIEEER Ti®ZIEBD_PASSIZE /1 1 H FfE HBxMODE[1:0]=00 5% 11, HMtRIREHEESIREH. VS AN
B HFEERRPE E Is_so_pass FF B Roono IS

6.5 #HEhIE RIS

UK FESE BT, Bl LS HI{KiZ MOSFET LS1. LS2. LS3 #1LS4, FiEEHth MOSFET ¥E#EhIK
X

BriZas I nhas b FARshE = :

¢ EIEEEIT, SNEBD_PASS =1 BFfE HBXMODE[1:0]=00 53} 11 5.

o REFAREERT EN={EEBFE) .

v TRV 5 <V pppotm

LR FHENE LAY, {2 MOSFET LS1-LS4 BPIRSH FRECE: PASS_MOD .V
+ 305 PASS_MOD[1:0] =00g: LS1. LS2. LS3#1LS4 XA (EHKE) o

+ WIS PASS_MOD[1:0]=01s: LS1. LS2. LS3F0LS4FHBRE (FLEHIEh) o

+  YN5R PASS_MOD[1:0]=105 : W0ZRVs>Vsoveassrorr> M LS1. LS2. LS3FLS4FTH (GREHIEN) -
PWM3 5| i1iE: 3 R EBFFR (Rewms_on) N Hilo
+ Y0 PASS_MOD[1:0] =115 : UNR PWM1=75H Vs>Vsoveassorr» M LS1. LS2. LS3F0 LS4 FTF
G ESIENE PWML 551) » PWM3 BIBIEEREEFFR (Rewmsop) Mo
LS1. LS2. LS3#1LS4 MOSFET HINEEA28=X 10 nF, Tt on_eo_pass AT

*E*Eﬂ@ﬁ&*EﬁTPASS_MOD XjLSl-LS4i§§, EETRVDD < Vpp POffRE.VS%?VSLEEP_SETET.]-E&-\SZO HD%VS KFv
steep ser > W LS1-LS4 99T 0%0[E PASS_MOD—#¥ = 105 , BIfETEVs IMERMEEE—MEE. #&
FEMAEN BN,

1) 4NERBD_PASS =0, PASS_MODI[1:0]AYi& & {XFEEN= 0XVDD < VDD POffRETHE 2K
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ZMOSFETIREhIC

(infineon

Fehif iR X =h 2%

6.6

MR IX Zh 2% BB S 1

Sk IReh2s 8 X BB SIFIETE Ve >Vs + 8.5 VBB,

&®15 RS MRIREEE
tIED%VSOVTH =0, MVs=6.0VE18V; FNRVSOVTH=1, M Vs=6.0VE28V; Vpp=3.0VES5.5V, T,=-40°C
% 150°C
Vep>Vst 8.5V, PR EBEIMEN T, 1EMEFRMAR cudllcnZ SMY5 IFIBRIER B FE
Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition
308
SHx High Threshold Vsiin Vs-2.5 |- Vs-2.0 |V P_6.5.1
SHx Low Threshold Vs 2 - 2.5 v Referredto GND  |P_6.5.2
SHx comparator delay Eshix - 5 30 ns b P_6.5.26
MOSFETIR &) 2% ¥
High Level Output Voltage |V, 10 - 12 v Vs>8V P_6.5.3
GHx vs. SHx and GLx vs. SL, Cload=10 NF
CPSTGA=0 lep=-12 mA?
High Level Output Voltage |Vg3 7 - - v Vs>6.0V P_6.5.5
GHx vs. SHx and GLx vs. SL, Cloaa=10nF
CPSTGA=0 Icp=-6 MA?
High Level Output Voltage |Vg, 10 - 12 v Vys>18V, P_6.5.6
GHx vs. SHx and GLx vs. SL, Cload=10NF Icp=-
CPSTGA=1 12 mA?
Charge current lenco 0.4 1.0 1.6 mA  |ICHG=0p P_6.5.30
Cload= 10 nF
Vas< VGS(ON)I
Charge current lchce 5.0 8.0 11.0 mA  [ICHG=6p P_6.5.31
CLoad =10 nF
Vs < Ves(onn
Charge current lchcia 21.6 30.0 384 mA  |ICHG=14p P_6.5.33
Cload= 10 nF
Ves< Vasiony
Charge current leneso 72 96 120 mA ICHG =30o P_6.5.35
CLoad =10 nF
Vs < Ves(on)2
Discharge current Iochco -1.6 -1.0 -0.4 mA IDCHG =0p P_6.5.36
Cload= 10 nF
Vas2 VGS(OFF)I
Discharge current lochcs -13.0 |-94 -5.8 mA  |IDCHG=6p P_6.5.37
CLoad =10 nF
Vs 2 Ves(orr)1
Discharge current Ibchcia -41.0 |-32.0 |[-23.0 |mA |IDCHG=14p P_6.5.39
Cload= 10 nF
Vas2 VGS(OFF)I
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Fehif iR X =h 2%

+15 ST MRkIEENEE (52)

ANRVSOVTH=0, M=6.0VE18V; IR VSOVTH=1, M Vs=6.0VE 28V; Vop=3.0VES55V, T;=-40°C

£ 150°C
Vee>Vs+ 8.5V, FREBEIGHEN T, ERBRMBNR LFianmZ INISIIBRIESEIE
Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition
Discharge current Ichcso -119 |95 -71 mA  |IDCHG =30p P_6.5.41
Cioad=10 nF
Vas2 Vas(orr)2
Passive discharge Reenn 10 20 30 ko | P_6.5.11
resistance between
GHx/GLx and GND
Resistor between SHxand  |Rguenpn 10 20 30 ko | P_6.5.12
GND
Low RDSON mode Roncep - 22 40 Q Vs=13.5V P_6.5.13
Vep=Vs+ 14V
lene = Ipcre =31
(max)
MR IR EhAE = &S
External MOSFET gate-to- | Vgsiony: 9 - - v Vs> 8v P_6.5.50
source voltage - ON ICHGx £ 14p
External MOSFET gate-to- | Vgson2 7 - - v Vys2 8v P_6.5.51
source voltage - ON ICHGx = 15p
External MOSFET gate-to- | Vgsopp: - - 2 v VIDCHGx < 145 P_6.5.53
source voltage - OFF
External MOSFET gate-to- | Vgs(orp - - 5 Vv YIDCHGx > 15, P_6.5.53
source voltage - OFF
PWM synchronization delay |fpwm_swei |50 - 150 ns b P_6.5.46
Pre-charge time tpcHgoo 100 125 150 ns Y TPCHG =008 P_6.5.18
Pre-charge time techcor 200 250  |300 ns |YTPCHG=01s P_6.5.19
Pre-charge time tochaio 400 500 600 ns U TPCHG =105 P_6.5.20
Pre-charge time tocro1 800  [1000 (1200 |ns |YTPCHG=11s P_6.5.21
Pre-discharge time topcHG0o 100 125 150 ns UTDPCHG=00s [P_6.5.22
Pre-discharge time tbpcHGoL 200 250  |300 ns |YTDPCHG=01s |P_6.5.23
Pre-discharge time tbpcHGoL 400  |500 600 ns |YTDPCHG=10s |P_6.5.24
Pre-discharge time topcHeo1 800 1000 1200 |ns U TDPCHG =115 P_6.5.25
1) REIEFMIK, HIIHER,
2) ICHGX[4:0]=111115 (E2EY{E100 mA)
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RiFMIZ T

7 =IFMiZzHR
7.1 BRI
iR (CP3IIH) M RAFRINE n /ABMOSFETREE, MMEILEIRIRERFRF. 2ES50,

7.2 e (Fi%)

AR (CP3IH) MBI AT ARIERIIMNE n AEMOSFETHEE, ZMOSFETRIERZ X, HIi0,
BIEHR LB BRI EIRAALRETFX, UKFMOSFETRYME, HIitkig{Eihir FCLE92104-232,
£EHE 50,

7.3 FEERX TR RRBEK

Y EN == HEBD_PASS = 0 (FiIRzh23b FEBhEL) , BELLIRS[ENBCES MOSFET, LURIFEIA
MOSFET #1110 MOSFET 1E S8 XS HRA 8] 93 B BA LEXT 3t AN X BB A AT B&
WRMERFIE, NABR A S BT,

UNER HBxD =0, x=1..4 (VDS1): %05 DH 1 VSHx Z[BIRYEE[EEFETHVDS1ECERFERE, NFH x
wpiky (Wk1e) .

MR HBXD =1, x=1.4 (JAvDS1): ¥ CSIN1 FIVSHx Z[a]lEBEEBIIHVDSIEEN REBE, M3
Mix #9ikr (WER16) o
18 WM VSHx # SL Z BB BB IEZE R A MEKIZIMOSFET 5 vs B9%ER% (MkKFi16) o

x1e6 BB ERE, EN=5, BD_PASS=0

HBxVDSTHY[2:0] Drain-Source overvoltage threshold for HSx and LSx? (typical)
000s 150 mV

001; 200 mV (default)

010s 250 mV

011g 300 mv

100s 400 mV

101s 500 mV

1108 600 mV

111g 2V

1) x=1...4¢

A HBXVDSTH[2:0]=111, (V F18) FHFXHAKE FHIZH, EFIBINETEXTAKE FHIZ
IR FE S — TR B EEE, LIEEVS HIBER LTI EFEBR
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RIFMZ U

MRFHEMNEY, SHERBIRESREIESEIR:

¢ EFEAEE

o R RRBESNEIAE S RENFENEK FERENIE R E (BR#F17 FIGENCTRL2 TFVDA) -

o PWM #3325 MOSFET A1 A& I -
S TARIIMOSFET = 241S MOSFETZEPWM S5 I 1145 S i S TIN5 URE 0 FhL U i T Ut T BRAET, U YA A o T BT, 05T o 35
VIR ARG IR TR AR5 20 S M R I

- X T IIMOSFET :  24HS fEMOSFET PWM-G:d I (R G5 SRR ST, i SRR AL I i TRV TR BRAEL, DIV AUl TR e, T AL I B
PR AR5 IR s A i 40 B2 M AR

=17 R IS R B )

TFVDS[1:0] Drain-Source overvoltage filter time (typical)
005 0.5 ps (default)

01 lus

10s 2 Us

11g 3 us

LIES SR a Ry op Elv sl
v REMEVETRBE.

- JTXEBEERIEST_ICHG BUIREE , WUFIR MOSFET Z RIRIFELEUE—1%o
v KEFFEDSOV AN WAL E L,

¢ 2RRESFERP VDSE2BRREFEY B
NRMB)E A — MOSFET FIERBEE, NPRESSTEEEDSOV HITUE KA REE #E B HFE ¥ 1.

7.4 HEE TSR RIEBREK

LUIFIREhER FHREER RS, LS1 E LS4 A UEE (BRET 6.5) »
N PASS_VDS EUNIZ A LS1. LS2. LS3 LS4 MOSFET BYRIRITE 4%,

SFTF tok sorass (ZEEBFE]) , TELS1. LS2. LS3# LS4 MOSFET FHARUEZ I, RIRMKIE (VSHx-
VSL, x=1ZF 4) #ZE,

TR A3 TS BT 18] J9 tosmon_riut_so_pass VDS BB JIVvosmon_eo_rass  (BETEU{E 370 Z1K) »
MRECNEREILE, T:

¢+ LS1. LS2. LS3#0 LS4 MOSFET #% .

+  PASS_VDSOV LA KzDSOV H 3 i/ FYIRZS AL 2 B filo

LS1-4 A] LB ;B PRDSOVEFTEE. BFRDSOV 15k T PASS_VDSOV,
7.5 X B RIPFARIRE EH B E]
FrB )R IRahesEs B A X X B ARIP A B RRE £ = B itE,

R X B R E R E— 3 R =AM {RIA MOSFET Hilo
FEZAREA, FRIEQNRER, LUB%RIEMOSFETAUERRIELAR & FHIRAIEFEN,
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RiFMIZ T

p=

1. [REFFBEPWMX_EN (73IEZ 7 (x=1...3) BT, ERFPFALESATEIRIRES A LOBT HIE#725E
X

2. FMFIx (HBx) SRS (HBXMODE[1:0]=(0,1) EE (1,0)) AT BIT/E BIGE =S 2 HBx _EAIVDS 1Z/E12
e, [FUtEFE N ZF HBXMODE[1:0]=(0,0) BE (1,1) A7 E UL EG1E,

7.5.1 R X BiRRP

BT IR BT 778% CCP_BLK1 , AJLUSIURS R X HRARIPFIHEAYE) ( (tCCPx, tBLANKX) , x=1...4)

RS EI BN F

FERPIMOSFETFILE R MOSFETHI R X BB RIFBY Bl @I I E Y.

+  EEH MOSFET IR X BB R BT [B] HIZHIML TCCPx_ACT (CCP_BLK2_ACT .
PWM_ICHGMAX_CCP_BLK3_ACT) #1ccP_BLK1EZE

» 7% MOSFET IR X BB/ RIPBY ) HIZHI{L TCCPx_FW ( CCP_BLK2_FW .
PWM_ICHGMAX_CCP_BLK3_FW ) #FIcCP_BLK1EZE

+18 R X BRI Etia]

TCCPx_ACT[2:0], Cross-current protection time tCCPx_ACT/tCCPx_FW, x = 1...4 (typical)
TCCPx_FW[2:0],x=1...4

000s 375ns

001s 625 ns

010g lus

011 15pus

100s 2 us (default)

101s 3us

1108 4 us

111 16 ps?

1) HXFFFHEIN 16 us IR X BRFIFISE, &AE. BT ZFHHEEROIUKEE 30 mA LU, LUBSG
Izhasd o

7.5.2 R E BrIREhES AR T = B g
ARET AKRE (BE19) KEYNENEAFMOSFETHS @, EEAMEIR, KBRS EE IR
4357 MOSFET F1ESIMOSFETHY B PR B [ R 1% &

« T MOSFET RYSE BT [B1 3T Hl{il TBLANKX_ACT (CCP_BLK2_ACT.
PWM_ICHGMAX_CCP_BLK3_ACT) #ICCP_BLK1

» 457 MOSFET BY7HF2RY [B] R HIMiI TBLANKx_FW (CCP_BLK2_FW.
PWM_ICHGMAX_CCP_BLK3_FW) flccP_BLK1EZE

PWM IR TR
AR & EBVIRIN N ZE (EN_GEN_CHECK =0):
»  PWM MOSFETHY HPB2BETB] M FW MOSFETEYAZ X BB A fR1FBT(E] (tHBXCCP FW) £55R A FHi8, SWE 33,
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RiFMIZ T

*  PWM MOSFETZXF] (tHBXCCP Active) BY, XX EERIRIPETIEIZESR/G, FW MOSFETRYEBRBY[E1 A, &

WE 33,

PWM
| .
1GS_PWM
Post-charge
MOSFET {PCHGzZ rg
-
ICHGMAXz
IPRECHGz tPDCHGz
————
ICHGz
0 t
-IDCHGz -——————» IJ_I
- IPREDCHGz tBLANK for tHBXCPP for tHBxCPP

tHBXCPP FW PWM MOSFET

- > Active

IGS Freewheeling
MOSFET

ICHGFWz |—\
t
‘ tBLANK for

- ICHGFWz

freewheeling MOSFET

& 33 PWMIRN ¥ HME, BAZBHIENLN (EN_GEN_CHECK=0)

WNREMEZEVIEXNEEAE (EN_GEN_CHECK = 1):
+  FEEIMOSFETHYEFRBY[E] MIERIMOSFETHYAZ X BB RIFATIE] (tHBXCCP FW) Z5RfG5 iR, SNE34
FE3s,

«  FEIMOSFETBYHBEBY|B]7E E EIMOSFET X A BT BYZZ X BB RIPATIE145 R 5 FF4A  (tHBXCCP Active) o
201 E34 f1E35 .

PWM
| \
IGS_Active
Posl-ch:
MOSFET {PCHGZ 'ost-charge

-

ICHGMAXz
IPRECHGZ tPDCHGz
-
ICHGz |
0 t
-IDCHGz -—————— ‘I
BLANK active for
- IPREDCHGz t active fo tHBXCPP FW for ‘

HBXCPP FW PWM MOSFET v on tHBXCPP Active

IGS Freewheeling

MOSFET
ICHGFWz |—\
t
-——
‘ tBLANK for
- ICHGFWz

freewheeling MOSFET

& 34 PWMIER R¥EFTHS B BYiE], #MN%& B/ A8 (EN_GEN_CHECK=1),
BHERAREET
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RIPHIZ R
PWM
/
/ | t
Inverted
PWM
| .
IGS_Active
MOSFET PCHG2 Post-charge

-

ICHGMAXz
IPRECHGz tPDCHGz
———
ICHGz |

-IDCHGz -—————» L’_I
-IPREDCHGz tBLANK for tHBXCPP FW for

tHBXCPP FW Active MOSFET tHBXCPP Active

IGS Freewheeling
MOSFET

ICHGFWz |—\
t
B e —
‘ tBLANK for
- ICHGFWz

freewheeling MOSFET

B 35 PWMIER REFTH B BYiE], #MN%& B/ A8 (EN_GEN_CHECK=1),
EBHLEARBINIET

ST FIFEECEN G, TAREFET:
o BRL EEIRXERFPEERN (B7) , WNEIHMAY MOSFET Z HIEHIECE.
o BR2: SPHESHRIBSIIENSEMOSFET , MREFMF =S (B8) »

B LUfE R4 ZF 7 28CCP_BLK2_ACT fd & %= H B8] F1PWM_ICHGMAX_CCP_BLK3_ACT AT Ezh
MOSFET #1CCP_BLK2_FW FIPWM_ICHGMAX_CCP_BLK3_FW AT 4E3% MOSFET,
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+&19 R E B EtiE

TBLANKx[2:0],x=1...4 |Drain-Source overvoltage blank time tBLANKX, x = 1...4 (typical)
000s 625 ns

001e lus

010z 1.25pus

011s 15us

100s 2 us (default)

101s 3us

1108 4 us

111 16 ps?

1) HXFEFBEI 16 ps I ARSER, RAE. BT ZFHHREIERBIIZETE 30 mA LUF, LUBRTIKE)ER
PUE 7L

SAFE B HATEIHEMOSFET HIEE KB Z AT 11HAT, EFZM VS T/E. VS TEWE,
7.5.3 R X BiifRiP = 20 E p9BR 5
—X R X R RIPFE A B RS BTN 4T, 1RIER 20, B EEHEMCCP_BLKL

20 tCCP F1 tBLANK ZI| 3 K789 BR 5

HBXCCPBLK[1:0],x =1..4 tCCP and tBLANK applied to HBx
00g (tCCP1,tBLANK1) are mapped to HBx"
01g (tCCP2,tBLANK2) are mapped to HBx
10 (tCCP3,tBLANK3) are mapped to HBx
11 (tCCP4,tBLANK4) are mapped to HBx

1) 90 (tHBxCCP, tHBXBLANK)= (tCCP1, tBLANK1), x=1...40

7.6 T RS2 B

NT ZHEHAAIZHT, HIREhER T EIRASEIMOSFET (BD_PASS IXGN28=0) . & MOSFET BV JZ&IK
GHESTE SHx SIRI B3R BT (450 uA BEEME) A TR (1250 pA BABY(E) , EXERET, EhHB
TR ERE,

B AEETRIE#EEIX (BD_PASS =0) HHIEWAIFHFxF (HBXMODE=00b 2£11b)
BY, F BTLURTTHAS 12

TR shEF0Y T RIEB AR IE S HBXIDIAG ( HBIDIAG BUE) o

ARSI HITEISIZERIZF AR, MXFEHNRESEREOITIREN 2V I5H. SR 16, I
ESEfE, BB RRIESRERRERIRE, LUBSR VS MNTETINGEFEE .

B LUK TR LA TR -
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¢+ MOSFETXTHI%EER,
«  MOSFETXYEB %G B,
o TAEFREE (BRFAFRYEEAL) o

HIHEBEVOUTXBIIRES (x=1...4) BJLUBEIRZSAL HBXVOUT (F1F28 SN FE AT XMTRES
(HBxMODE[1:0] =00 8% 11) A, =HIHBVOUT_PWMERR,

pryN WIBFE 17X FhFZFKZ (HBXMODE[1:0] = (0,1) B (1,0)) , FWHBXVOUT =0,

BESHE 10BN AEE SRBAMTBEIEREN, BTS2,
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7.7 proy R anl

mEERBENTESRAT. REREBERGNENREESXTHEHITHER.

AEES

WRBEEEREHREI T, MTW BN (BIGENSTAT) . ZAIEPITE, FHiBdEPRGENSTAT KE I
MRAEEZMHEL. BHMERNARIFEERS. 8EE36,

8 B o< By

NEBEEREIADT o, NFAERNIREHSREWBUE, BERBER,; SUPENL (HAZHFEAL,
S2NLBREFET) , TSD XN CPUV (BRERXE ) BN (B GENSTAT), Fhaimb R
ERRE, BEEREXZ M HALFHBGENSTAT BEEk%. & IE 36,

B ERIRIRIEST_ICHG BYIZEME , FUIFIR MOSFET Z BUMIFEEUE— 1+,

AT MERNIEsIESMIIE BINEE (B ERHHEEANBRT, RIEHFERTIAEFE) , MNNES,
S {IGENSTAT .
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ZMOSFETIREHIC |nf|neon
EXiab b
T
A
Tjsn
Tiw
al o
Gate Driver x
ON A 1) Gate drivers are switched off if
« Tispis reached, can be reactivated
. if TSD bit is cleared
High Z > t
no error
TW error bit
Hi
'gh TWis latched, can be
L ) cleared via SPI
ow » t
(8 =
no error
TSD error bit
High
9 TSD is latched, can be
deared via SPI
Low ) » t
« =
no error
B 36 2RITH
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7.8 Vs i3 EF R E < MR

BEREVS M Voo IR B STE, UBRIFREN. Vs BIRSREIXEMIEE RIS, M Voo BIRENZZE
RIEB/RBEE,

7.8.1 Vs RE

WNRVPEEVeuore AT, MIFFEFMEB MOSFET 39#E BT, ik, RE Vo> VoorordZ S B SR EF5T
BEEHASWIRIR o

SUPE (N #PE(I, BEERELBHAIFT), vSuv F cPuv ii (B0l GENSTAT ) #HENIHEEITE.

1B SEPRGENSTATHRRY VSUV i3k E (i E#/B F MOSFET,

WMNRHEBLUTRM, vsuv E1i:
¢ VelVouwon (B 37) o

+  CLE92104-232 $ZUsZl GENSTAT HBEE, E1i5<,

7.8.2 Vs IS E R T HETIREhES

NR Vs EFABIXBBEMUE (G0R VSOVTH=0, WAV sovorr 5 SAR VSOVTH=1, WA Vsovorr2) > TIFR
BIMEB MOSFET EB=#EBilT, FHEBRERIEHER. SUPE (B £RKREFH) , vsov (VsidE
i, &0 GENSTAT) , CPUVIItRBEUHBIF. R Vs FEE Vsovon AT, MEBRERBENEFBE.
VSOV LA ZRE (U7 BEE B A MOSFET,

MR HEBLUATRM, vsov E1i:
v Vs<Vsovon (JHL:E 37) o
+  CLE92104-232 ZUsZl GENSTAT HBEE, E1i5<,

TR EAIRIEST_ICHG BYIKEME , FLIFER MOSFET ZRI#HFELEUE— 1.
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A
EXiab b
V.
SA
VSUV HY
VSDV OFF. *
* VSDV ON
A\ N
Vuy v
¥
Msuv orr * Vsuv on
! ! a
SP1 command: SP| command
VSUV / SUPE errorbit Clear GENSTAT  ysov/SUPE errorbit Clear GENSTAT
¥ L 4
High T High T
Low >t Low » t
MOSFET MOSFET
MOSFET reactivated MOSFET reactivated
A A A v
ON ON
OFF >t OFF > t

B 37 Vo EERIREFRA TRVEAEITA

7.8.3 Vs IES W EhiE I T IR Eh3S

LARIRChZR b T ENEREY (BILET 6.5):
«  YN5R PASS_MOD[1:0]=105 : WER VS>Vsoveassorr GEEFITN) MILS1. LS2. LS3 LS4 ¥TFH. PWM3
5| BB N EBFFR (Rewms.o0) TFHLo

v Y05 PASS_MODI[1:0]=115: {15 VS > Vsoveassorr  GEEHITALL PWML AZMH) M LS. LS2. LS3
LS4 $TFFE PWM1=2, PWM3 3|BIEIRZRFFR (Rewms_oo) Flo
R VS BT Veoveassorr » WIFFB 1K1 MOSFET %B%E%ijﬂss RNEE,

7.8.4 Voo RIE

RV 0B B IREEMR T RIEBE Ve o » MISPHECGABIE(ER, BFINEEREREN, FHE
MJRIEEDREW K o —BVorBBES T RIEEEVooror » RIEHPERIE L

7.8.5 BERXIE

BT AEREE (veP) BIBE, UMRRIEHRITHIIMNEE MOSFET,
MR VCP R TFEREMERRE R ERE:
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RiFMIZ T

+  9MEB MOSFET i@ BB ICHGSTx EBh i BB FF4RAT 8] 0 tHBxCCP, AEMRIRENES X F,
+ CPUV(GENSTAT), SUPE i (ZBWRE&EFT) MeBFEiRrE (FEY 8.2) EUHBIE,

YN cPUV 1 SUPE 4 E1iI, GENSTAT #5k%, FH VCP>VCPUV, MMEIEEIETIT, V

=
1. _FEEWE, HEETVCP BB BRI 7 BT teon T, SREBERIIEFEL

2. HE—XVS KE. —XVS TEM—KRAX e, BlaR#EIEH, SHEBERI/E XU CPUV ]
SUPE {75 VSOV . VSUV /EA7E 7 BETSD 17 (Z% GENSTAT ) »

7.9 PWMIEIX FMOSFETHIFF &%
BIFE MOSFET N BMFFXE%# (EN_GEN_CHECK =1) Z{PWM MOSFET (EN_GEN_CHECK =0) 7] LAi
BNERRSTFS:
o SEMEBTIER, 279 tDON F tDOFF, RS EHERIRE
EFF_TDON_OFF1, EFF_TDON_OFF2, EFF_TDON_OFF3,

o EAFTFPERE] (3E79 tRISE # tFALL) BIIRASZ/F2ETRISE_FALL1. TRISE_FALL2.
TRISE_FALL31R %,

2#EE%Y 6.3 tDON. tDOFF. tRISE F tFALL BYTE Mo

WNRTE KBEHEXT, tHBXBLANK active BT %, MTENEERIDON 25, ssFSiRES
tHBXBLANK active %I N A9 X tDON,

NS tHBXCCP BUERTE 252, FIBTEN_GEN_CHECK =0 21EIIEHE %L tDOFF Z /i, 2R4IRES tHBXCCP
active Xt AYE 2K tDOFF,

7.10 B wkE

SERVERE RS ERNTESEEN. &I AR HWDPER(L I8 (SEGENCTRLL)
tEEfE, BIAENSEEH, HEXKTNSWDTRIC BZIEERBIEHIZFF2IGENCTRLL
WDTRIG BUERIAEN 0, B VHIEMBRLSIAEER HHEHFRT—NMER.

MREIMUTER, BHBREEHHEE:
v BIERAMUEEVERBEARFERE (BNEERESG) . SHE 382

o RHAMESRE NMERIEVEF AWDTRIG . R4A)1EN, WERWDTRIG E 0 H FHGIEZSEEWDTRIG /50,
SYWDTRIG J7 1, M| 43228 EEWDTRIG A1, NIREI IR,

1) MVS KIEASEFMFAFBIRER, CPUV IREETE 64 us BBk
2) YNSREN_GEN_CHECK =1 7 B tDOFF 7E tHBxCCP &R Z BT &M E, MBFHIAREBENIRIEN LB

3) Y wD EIHBEZE 59 50 ms B, WDMON[1:0] (GENSTAT) 7 WD BBRGAESE I
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RiFMIZ T

MRMENEAEEE, W FS i (BR2BREFED) BREMHEDE, HEEHFESER
HERNEHEAME, Et, FRESMNB MOSFET I EahX .

RNTMEERETE, %A 1.75F, ENIGENSTAT , 2. BEUWDTRIG E&I JHABHRLT N 1, 3. BII
WDTRIG £ & JAEERT A0V

EI AR @I SPIECE T worers ZUT worer:  JEZSRIWDPER ) o

BiIEARNRERSS

KZSIWDMON [1:0] IREBITHENRSEI VARARRAENIE. &0k 21 f1E 38, XA FRNS
B VOB IEXRBTESPE . ZimsO R LURIEE | IRt 28 EEIET.

£2 BHAENSNGE

WDMON][1:0] Position of the watchdog timer

00s watchdog timer is between [0%, 25%)] of the watchdog period
01s watchdog timer is between [25%, 50%)] of the watchdog period
10s watchdog timer is between [50%, 75%] of the watchdog period
115 watchdog timer is between [75%, 100%| of the watchdog period
WD Timer / WD Period
A WD trigger WD trigger WD timeout
100%
Y
75%
50% v
25%
V4
/7
/
0% p
WDMONI[1:0] 00s | 018 00s 01s 10s [11d 008 01s 108 11e | 008

& 38 B R EENE EEBRR

1) ZHREREBHNFAEEAMERSER. MRFMT RABTZF7IBIsPim (B k<L) , WBHRERL
ELeEN, HERAHNERBHENRFAEHEFNEBR
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RiFMIZ T

BHEIA

RINMERT, Bl TREBHAN,

NYRIELUT SPI FFIRA 22

o B 'LREUNLOCKﬁLjﬂ“l”(GENCTRLl)o AR UNLOCK £ F—MiZEREY B E 19407
o TF—mMi: i XEWDDIS {i9“1” (GENCTRL2) ,

B R WoDIS IREH“0”, RILERENBREEI 1.

7.11 B A M K 28
AR MR A S A LUSTIEBHEBR. E N NZ=INEERAIEBEAYERE,
BMNTEIRSCE A FESIL. KD E o BB AEFFH T E RS,

7.11.1 BEMANEER
ALK 28 (CSA) BT AR EER ML IR CSA. &NlcsD1 #csb2,

EAE$R1E cSDx=0

EEMEIRER, CSAx (x=118%2) Kidfitk, FTFTE VCSIPx2VCSINX B E 5 Rd Sh SRR A BB PR AV BB o
VCSOX = Vier unidir + (VCSIPX - VCSINX + Vos) X Gorrr, BidErE VCSOX TE£R M SEEY 2R,

W FEIR1E csbx=1

TENEIRIER, CSAx (x=1T2) MEFEN A M LERITINEEREBERIER: VCSIPx > VCSINX B¢
VCSIPx < VCSINXo

Hith cSox TEEFEFETEE: VCSOX =Veer siairt (VCSIPx - VCSINX +Vos) xGoire  (BliFEE VCSOX TELR ST
ER? .

LR ASSEE (VSKE. vSi>E. CPRESTE, T CSAXx_OFF=1) , CSOx #H{EKEF
(3= 150 mv Z{8))

7.11.2 IEIERE
B M A 2R A 25 @ AR B (L CSAGXILH{TER B, &3 22 1GENCTRL1,

r22 R AN R 2R e s RV EC B

CSAGXx[1:0] Typical current sense amplifier gain Goie
00s 10V/NV
01g 20 V)V

1) ¥0.5V<VCSox<VDD-0.5VETH K,

2) VCSOx $H{I7E VDD FiEM = 2 8],
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RiFMIZ T

=22 R RS E A E

CSAGXx[1:0] Typical current sense amplifier gain Gpi
10s 40V/V
11g 80V/V

7.11.3 SANEAEE

EHEENHEEER, CSAERRUATERESR, BT RBLEE,

$EHIL CSALL A CSA2L (HBIDIAG) :@1Z @A 28 {4 B K CSAMIN R HER BB ESR L 1K VDD JEAER .

v IRXFEMELTENEE (B EEI IR sERIIRENRENEL) -

v UIRXHFEEXTFEINEE (BIEED vs SUERFIRENSHREE) , W CSALBILEENR 1o

pE
1. HERFEBEL FELAIE, T1HCSAXL ([TEH0, T FHRCSA LA ERE S,

2. RHBIATHEL FIELEE, TECSAK (TREN 1, LAY, FEVDD HMFER— AT CSAXL
REN 0 B BFELT

7.11.4 SEFEEM

CSOx _EHILL iR B80T SFRIE o S REERNE T OCTHXNLHITEL B, SR 23 T2 EIRENR
248] H 1T I IR {Eo

& 23 B ENH RN EE (CSbx=0)

OCTHx[1:0] Typical Overcurrent Detection Threshold

00s Vesox™ Voop

01s Vesox™ Vopja+ Vop/10

108 Vesox™ Vopja+ 2 X Vpp/10

11s Vesox™ Vopja 3 X Vpp/10
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CSOx unidirectional overcurrent detection threshold

VCSOx

VDD ———
OCTHX[1:0]

___________ VDD/2+3xVDD/10 VoCTH4 Unidir (1,1)

___________ VDD/2+2xVDD/10  VocTH3 Unidir (1,0)
——————————— VDD/2 + VDD/ 10 Voczumar @1
VOSTH\ Unidir (OO)

Vrer unigir = VDD/S  ——

ov —

& 39 PREXTHERLMEBE (CcSDx=0)
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RiFMIZ T

rR24 AR B RN BE (cspbx=1)

OCTHx[1:0] Typical Overcurrent Detection Threshold
00s Vesox™> VDD/2 +2X VDD/20 or Vesox< VDD/2 -2X VDD/ZO
01s Vesox™> VDD/2 +4 XVDD/ZO or Vesox< VDD/2 -4x VDD/ZO
10s Vesox™> VDD/2+ 5 XVDD/ZO or Vesox< VDD/2 -5x VDD/ZO
11 Vesox™> VDD/2+ 6 X VDD/ZO or Vesox< VDD/2 -6X VDD/2O
VCSOx CSOx bidirectional overcurrent detection threshold
vDD
OCTHX[1:0]
——————————— VDD/2 +6 xVDD/20 VoctHapiam  (1,1)
——————————— VDD/2 +5 x VDD/ 20 Vocrussam (1,0
——————————— VDD/2 +4 xVDD/ 20 Vocrzsam  (0.1)
——————————— VDD /2 +2 x VDD / 20 Vocrhigam  (0,0)
Vrer gigir = VDD /2 ——
___________ VDD/2-2xVDD/ 20 Vocriisan  (0,0)
___________ VDD/2-4xVDD/20 Vocthzein  (0,1)
——————————— VDD/2-5xVDD/20 Voctissiai.  (1,0)
___________ VDD/2-6xVDD/20 Vocthasiain  (1,1)
v ——

& 40 AR T R B AL N B E (csbx = 1)

LRMBLS RE AT, AT 2T AHITRIZ:
+ OCEN{iI=0 (BWGENCTRL1) : Z33H{UREIMEMH (GENSTATHHJ OC. 0OC13L0C2)
HNeBRERFEENM) , MiJRENIRESEEEAEL

- WRIRFHEBES tro BT BIARTETE, WTRRSOIF BRI B E0ER.

+ OCENfii=1 (BMWGENCTRL1) : 2HIREIREMN (GENSTAT RV OC. OC13 0C2) MLeF/iEiz
IEENLD) HXHFIFTE MOSFET REBSREBER,

- A LUEE Bk GENSTAT EHTAUE MOSFET 3 & 183 EE OCEN filo
- NEYEEAREZFEARBEEHBESBRRGENSTATH, RS UASE N

o AR A B AT @ 3 E ML OCXFILT (B IHBIDIAG)ECE (B tFOC) o
troc ZE?EI EE,/m, /Wﬂﬁﬂlj(%%E’J?rﬁutHo /)IL//U/&E—J-IE—IJZ_%EE\ CSO L_LETIEH (H_j( 2 US, tSET) *ﬂ*ﬁﬂM’?iﬁuL R
(<1ps) o

7.11.5 CSOMMHEBAES

BiEEEE CSOx (CCSOx) BB A S HATIE 10 pF 1 400 pF zid] (IEEIFEE 10F) ,

Datasheet 81 Rev. 1.0
2020-09-21



CLE92104-232

ZMOSFETIREHIC < inﬁneon

RiFMIZ T

=HIiIccso (355i% PWM_IDCHG_ACT . PWM_PDCHG_INIT) $+X3 CCSOx< 100 pF or CCSOx > 100 pF
{4t vDD EBRIEFE.
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7.12 BSFERIPMIZE

58BRMNMAREERESNSEE. SREENEBIFEER T Ve>Vs+ 8V

x5 BSRE

WERVSOVTH=0, MVs=6.0VE 18V; UIER VSOVTH=1, M Vs=6.0VE28V; Vpp=3.0VES5.5V, T;=-40°C

ZF 150°C Vep> Vs+ 8V

FREBEIEN T, BREREASIHE (RIE5SHEA)

Parameter Symbol Values Unit |Noteor Number

L)

Watchdog period 1 Twopers 40 50 60 ms |YWDPER=0 P_7.11.52

Watchdog period 2 Twopero 160 200 240 ms |YWDPER=1 P_7.11.53

BT 5 £ L T BRI R

Pull-up diagnosis current | /pupiag 630 |-450 [-270 [pA [P P_7.11.1

Pull-down diagnosis Ieppiag 900  [1250 (1600 [pA |V P_7.11.2

current

Diagnosis current ratio Ipiag_ratio 2.5 3.0 - Ratio P_7.11.77
IPDDiag/IPUDiag

MRS E{E

Drain-source monitoring Wosmontho | 0-12 0.15 0.18 v HBxVDSTH[2:0] = |P_7.11.3

thresholds 000s

Drain-source monitoring VipsmonTra | 0-16 0.20 024 |V HBxVDSTH([2:0] = |P_7.11.4

thresholds 001s

Drain-source monitoring Wosmonthz | 0-20 0.25 0.30 v HBxVDSTH[2:0] = |P_7.11.5

thresholds 010s

Drain-source monitoring Wosvonthz | 0-24 0.30 0.36 v HBxVDSTH[2:0] = |P_7.11.6

thresholds 011

Drain-source monitoring Wosmontha | 0-32 0.40 0.48 v HBXVDSTH[2:0] = |P_7.11.7

thresholds 100s

Drain-source monitoring VipsmonThs | 0-40 0.50 062 |V HBxVDSTH[2:0]= |P_7.11.8

thresholds 101

Drain-source monitoring Wosmonthe | 0-48 0.60 0.72 v HBxVDSTH[2:0] = |P_7.11.9

thresholds 110g

Drain-source monitoring Wosmonth7 | 1.6 2.0 24 v HBXVDSTH[2:0] = |P_7.11.54

thresholds 111g

MRS B BT iE

DS monitoring blank time | tpsmon gke | 500 625 850 ns TBLANKx[2:0] = |P_7.11.10
000s"

DS monitoring blank time | tpsmon gy | 0-8 1 12 us TBLANKx[2:0] = |P_7.11.11
001gY

DS monitoring blank time | tpsuon g2 |1 1.25 15 us TBLANKx[2:0] = |P_7.11.12
010gY
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FRPMZ

xR 25 BSSME: (&)
WNERVSOVTH=0, MVs=6.0VE 18V; IR VSOVTH=1, M Vs=6.0VE28V; Ver=3.0VES55V,
Tj =-40°C & 150°C Ver>Vs+ 8V
FRrE BRI T, BRERBNSIH (BRIESHIHEE)

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
DS monitoring blank time | tpeyon Bks | 1-2 15 1.8 ps TBLANKx[2:0]= |P_7.11.13
i 011"
DS monitoring blank time | tpeyon BLke | 1-6 2 24 ps TBLANKx[2:0] = |P_7.11.57
i 100;"
DS monitoring blank time | tpsvon piks |24 3 3.6 ps TBLANKx[2:0] = |P_7.11.58
101gY
DS monitoring blank time | tpsvon pks |32 4 4.8 ps TBLANKx[2:0] = |P_7.11.59
110gY
DS monitoring blank time | tpeyon sk | 12-8 16 19.2 ps TBLANKx[2:0]= |P_7.11.60
i 111"
R T e 5 S R B )
DS monitoring filter time tosmon_FiLTo | 0-4 0.5 0.85 us TFVDS[1:0] = P_7.11.14
005
DS monitoring filter time tosmon FiLt1 | 0-8 1 14 us TFVDS[1:0] = P_7.11.15
015Y
DS monitoring filter time tosmon_FiLT2 | 1-6 2 24 us TFVDS[1:0] = P_7.11.16
105
DS monitoring filter time tosmon_FiLT3 | 2-4 3 3.6 us TFVDS[1:0] = P_7.11.17
1159
X B RIFESiE
Cross current protection thexccro 300 375 450 ns THBxCCP[2:0]= |P_7.11.18
time 0005
Cross current protection thexcep1 500 625 750 ns THBXCCP[2:0] = |P_7.11.19
time 001"
Cross current protection thexceps 0.8 1 12 ps THBXCCP[2:0] = |P_7.11.20
time 010"
Cross current protection thexceps 1.2 15 1.8 us THBXCCP[2:0] = |P_7.11.21
time 011gY
Cross current protection thexccpa 16 2 2.4 us THBXCCP[2:0] = |P_7.11.22
time 100g"
Cross current protection thexceps 24 3 3.6 ps THBxCCP[2:0]= |P_7.11.23
time 101gY
Cross current protection thexceps 3.2 4 4.8 us THBXCCP[2:0] = |P_7.11.24
time 110g"
Cross current protection thexcepT 12.8 16 19.2 us THBXCCP[2:0] = |P_7.11.25
time 111gY
BiREN 2 W ENIET: BD_PASS = 1 ELFfS HBXMODE([1:0] = 0055k 115, 5K EN = fEEBFERVoo<V oo ror
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FRPMZ
+25 BSSME: (&)

WNERVSOVTH=0, MVs=6.0VE 18V; IR VSOVTH=1, M Vs=6.0VE28V; Ver=3.0VES55V,
Tj =-40°C § 150°C Vep>Vs+ 8V
FrEEBESEISTFHM, BRERBANSIH (FRIESHEIRA)

Parameter Symbol Values Unit |Noteor Number
Min. Typ. |Max. Test Condition
Passive Vsovervoltage Vsovpass oFr |28 315 35 v Vsincreasing |P_7.11.66
PASS_MOD=10s
Passive Vsovervoltage Vsovpasshy |1 2.5 4 v 1) P_7.11.67
hysteresis
PWM3 open drain resistance |Rewms.oo |4 55 |7 kQ P_7.11.68
Passive turn-on time ton_BD_Pass |- 45 10 us UCap=10nF, |P_7.11.69
VCap =5V,
VS>8V
Passive Turn-off time torr_BD_Pass |- 0.7 2 us UCap=10nF, |pP_7.11.70
VCap down to
1.5V,VS>8V
Passive LS gate voltage VoL Brake |5 - 10 v VGLx - VSL, P_7.11.71
x=1 to 4,
VS >8V
Passive turn-on blank time | taLk_so_pass |2 6 10 s ) P_7.11.72
PWM1 high voltage, bridge Vewwmin_so_p | 0.5 13 2.0 v P_7.11.73
driver passive ASS
Passive VDS filter time tosmon_FILT_B| 0.5 1 2 ks 1) P_7.11.74
D_PASS
Passive drain-source Yosmon_ep_ {0.30 0.37 0.44 v PASS_VDS=1; |P_7.11.75
monitoring
thresholds PASS
BT T A 22
Operating common mode Vem -2.0 - 28 \Y P_7.11.26
input voltage range referred
to GND (CSIPx - GND) or
(CSINX - GND)
Common Mode Rejection CMRR 69 - - dB CSAG =(0,0) P_7.11.27
Ratio 75 - - CSAG=(0,1)
81 - - CSAG = (1,0)
81 - - CSAG=(1,1)
DC to 50 kHz
:KCM: -2...28V
Vesipx= Vesing
Settling time to 98% tser - 1500 |2000 |ns ) P_7.11.28
Settling time to 98% after | Iser_cam - - 5000 |ns U After gain P_7.11.65
gain change change from
CSNrising
edge
Input Offset voltage Vos -1.5 0 15 mV P_7.11.29
Current Sense Amplifier DC Goirr1o 9.9 10 10.1 VIV CSAG =(0,0) P_7.11.30
Gain (uncalibrated)
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xR 25 BSSME: (&)
WNERVSOVTH=0, MVs=6.0VE 18V; IR VSOVTH=1, M Vs=6.0VE28V; Ver=3.0VES55V,
Tj =-40°C & 150°C Ver>Vs+ 8V
FRrE BRI T, BRERBNSIH (BRIESHIHEE)

Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition
Current Sense Amplifier DC | Gperp 19.8 20 202 |V/V  |CSAG=(0,1) P_7.11.31
Gain (uncalibrated)
Current Sense Amplifier DC | Gpjerao 39.6 40 404 |V |[CSAG=(1,0) P_7.11.32
Gain (uncalibrated)
Current Sense Amplifier DC | Gpyergo 79.2 80 80.8 |V/V |[CSAG=(1,1) P_7.11.33
Gain (uncalibrated)
Gain drift Gorifr 05 |- 0.5 %  |YGaindriftafter |P_7.11.34
calibration
CSOx single ended output | Veso, 0.5 - Voo- |V b P_7.11.35
voltage range (linear range) 0.5
Reference voltage for VREF Unidir -1% Voo/5  |+1% |V CSDx=0 P_7.11.36
unidirectional CSAx Vesiex= Vesing
Reference voltage for Vrer Bidir -1% Voo/2  |+1% |V CSDx=1 P_7.11.37
bidirectional CSAx Vesiex= Vesing
o 1% sl
Overcurrent filter time teoc 4 6 8 s OCXFILT=00g P_7.11.38
7 10 13 OCXFILT= 01s
40 50 60 OCXFILT= 108
85 100 115 OCxFILT=11g
12)
OC threshold, unidirectional | Vocrns unigir | -4% Voo/2 [+4% |V CSDx=0, P_7.11.39
OCTHI1:0]=00g
OC threshold, unidirectional [ Vocrio unigir | -4%  |[Voo/2+ [+4% |V CSDx =0, P_7.11.40
Voo/10 OCTH[1:0]=01s
OC threshold, unidirectional | Vocrps unigir | -4% Voo/2+ |+4% |V CSDx=0, P_7.11.41
2X OCTH[1:0]=10s
Voo/10
OC threshold, unidirectional | Vocriauniair |-4%  |Voo/2+ |+4% |V CSDx =0, P_7.11.42
3X OCTH[1:0]=11;
Voo/10
High OC threshold, Voctrigidin | 4% | Voo/2+ |+4% |V CSDx=1, P_7.11.43
bidirectional 2X OCTHJ1:0]=00s
Von/20
High OC threshold, Voctra gidirn | 4% Voo/2+ |+4% |V CSDx=1, P_7.11.44
bidirectional 4x OCTHI[1:0]=01s
Voo/20
High OC threshold, Vocthzgidin |-4%  |Voo/2+ |+4% |V CSDx=1, P_7.11.45
bidirectional 5x OCTHJ[1:0]=10s
Von/20
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xR 25 BSSME: (&)
WNERVSOVTH=0, MVs=6.0VE 18V; IR VSOVTH=1, M Vs=6.0VE28V; Ver=3.0VES55V,
Tj =-40°C & 150°C Ver>Vs+ 8V
FRrE BRI T, BRERBNSIH (BRIESHIHEE)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

High OC threshold, Vocthagidien | -4% Voo/2+ |+4% |V CSDx =1, P_7.11.46
bidirectional 6X OCTH[1:0]= 115

Voo/20
Low OC Voctmisigin. | 4%  |Voo/2- [+4% |V CSDx=1, P_7.11.61
threshold, 2X OCTHI1:0]=00s
bidirectional Voo/20
Low OC Voctrogian | -4%  |Voo/2- |+4% |V CSDx=1, P_7.11.62
threshold, 4x OCTHI[1:0]=01s
bidirectional Vbo/20
Low OC Voctiasigin. | 4%  |Voo/2- [+4% |V CSDx=1, P_7.11.63
threshold, 5x OCTH[1:0]=10s
bidirectional Voo/20
Low OC Voctnasigi. | 4%  |Voo/2- [+4% |V CSDx=1, P_7.11.64
threshold, 6X OCTHI[1:0]=11s
bidirectional Voo/20
AESHNXI
Thermal warning junction | T, 120 140 160 °C See Figure 36! |P_7.11.48
temperature
Thermal shutdown junction| T;gp, 160 180 200 °C See Figure 36" |P_7.11.49
temperature
Thermal Tivs - 10 - c Y P_7.11.50
shutdown
hysteresis
Ratio of Tisoto T Tiso/ T |- 120 |- - ) P_7.11.51
Thermal warning filter time | Gw_pit 7 10 13 Ms Y P_7.11.55
Thermal shutdown filter tisp_FLT 7 10 13 TR P_7.11.56
time

1) REFEFMER, BHIZIHEE.
2) troc RIEERTALMMAZEN L. TIREMIARTEIRZE S CSO BIZAE (RA2us, tyr) FEIMMER
ﬂiE\. (<ll.1$) o
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BRITIMEHEED (SPI)

8 BITIMZIEO (SPI)

24 A1 EB1TINMEIED (SPI) Al LA SSFICLES2104-232 Z [BIHN@(E, T A iFEcE ITHI2e 4,
FHIEEAE T2 B BIR S F88. MOSFET JREH ICYERSPIMAL, Mt IEesERSPIEN.

ZEOEE— M HEITEERASIH (SDI), BFEHIREmEIgs s, — N RTEERESIM (spo), BT
MEBEIEEEIE; UR— RTINS ( SCLK ), BT IR EFRAEERMAMNGE HIRMAR, %
5|8 (CSN) BRZEZASRTEO,

SPI MIIM CSN BV RBEIGFFI8. 7 CSN BYTBEAHAIE], SCLK A AEEF (BEikiE cPOL=0) »
SDI _EIZUNRIEURETE SCLK BYTRREGFNo SDO RIXRIEURETE SCLK B EFH A H  (B$#4841L CPHA =
1) . BIHE 42,

AR (BFN/ESEXU EEFRAM) , (23) KBN/BH.
SEANMBEE, EMELECSN B EAEHIT.
SPI MY SZ IR ML RN S e i EC B

8.1 BB MHLIERERT sP1PRY
T BIRMAERE, RiTHISE R AR IRiEHE S D SPIMYLIRI CSN S (B 41) o

Microcontroller CLE9210x Device2 Device3

sDI SDO  SDR sDO2 SDRB SDO3
— T — 1 — —

CSN
SCLK
CSN
SCLK
CSN
SCLK

MCSN1
MCSN2
MCSN3

MCLK

MOQOSI
MISO

& 41 =NMIGERBEIEMIERE

—/NSPIEITLE 24 AR (B 42):
o SDIEWR—PHIIEFT, ERENMENEET,
v SDO LB EIRIFEME/ERESET, AEEHRNINET,
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BRITIMEHEED (SPI)

CSN high to low: SDO is enabled . Status information transferred to output shift register

|
] :

| f time
l CSN low to high: data from shift register is transferred to output functions I
LK _————
x| HHHHHHH LY o (i
I I time
| MS Actual data LSB | New data
o (0 @@9@@@@ bt 0.0,0,0.8 14V W 28
| time
| LDI will accept data on the falling edge of SCLK signal I
I MSB Actual status LSB : New status
Sbo

SDO will change state on the rising edge of SCLK signal

& 42 SPIFIRE R

HWHFTHEFH/EEAENAU (WEFRAL) HRMISEH17,
watFEE (WE 43):
« BinEESE (Al4:0])
D -4 ¢ =T
v XFITHIE RS
- Rk oPbit!=‘0’
- #E: op="1'
v WFREEFFS
- R opfi="0'

EEVHES, Ef:0oPfi="1
iTﬂzigEEE'JMMﬁE%, B At FHIRIC (LABT) ARG E H«1”, MR

SPI N EE—TMAMA . FUFEFHRABTER— SPI MIAE SDO FiH. X MFRRLD T IE
BRI SRS F 722 B RISPIE L fa Ho

1) OP Bz MU F RSB, SNE 43
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P A >
BRITIMZIED (SPI)
SDI (MsSB Address Byte Data High Byte Data Low Byte LSB
23 | 22| 21|20 |19 ]| 18| 17 | 16 514131211 |10 9 | 8 7|16 |5|4|3]21]0
1 L:?T At | A3 | A2 | A1 | Ao | oP ||[D15|D14|D13| D12 | D11|D10| Do | D8 || b7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Response corresponding to the incoming address byte
A
( )
SDO |MSB Global Status Byte Response High Byte Response Low Byte LSB

23 22 21 20 19 18 17 16 15 | 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

0 FS | TE |NPOR[SUPE|VDSE| OC [SPIE| [R15|R14 | R13|R12| R11|R10| R9 | R8 R7| R6 | R5| R4 | R3| R2 [ R1 [ RO

'I]me

?

MSB is sent first in SPI message

B 43 Ba 5 M AL 4R A ol PR A 52

8.2 LREIENE (GEF)

1 CSN FREBFE—NSCLK EFHAZIE]RY SDO EIRE £/ HBIRIFE (GEF). R MEMPES AL
%%(ﬁaza)t%;%mm ( POR ), M| GEF Efil. AL, TTEEMSPIESEFhK HENA]HITIRIERSFHFIZUT
E 44)

CSN | I
: : time
| |
SCLK 0 | |
[ ] 1 »
I | g
I | time
soi O ! !
L] L] =
| | time
| |
High | d | | High | d
SR Global Error Flag St L
SDO H |
: | time

& 44 GEF - 0 B #h B HAiZ By

8.3 2RNREFT
SDO FEHI/\ D SCLK BIMARB HERREF T, EFFHERMT HPRESHER. RFTRSU TR

1BR:

o WRERE (FSMI) o

v REREIR (TEqD . RESE (Tw) AKX (Tsp) ZEIHNEEHAS.
o IR EBEf (NPORfI, BEF 538 BEMEH) o
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BRITIMEHEED (SPI)

v EBJRERIR (SUPEI) : VSKEXMT (vsuv) . vsidExH#r (vsov) FMEBERRE (CPUV)
ZBIEEEA S

+ VDS USITIRZE (VDSE{) : DSOVEESRMIZEMIZERAS.

o R (Ocfin) : OCIMOCPRAEMIZBIHIEEDLHE ( GENSTAT FHFER) o

«  SPIMNEEIR (SPIEfI) o

AR /GRS e XA F TIHI TDREGx HIEF TMUAZ B E . GEF = (FS) OR (TE) OR (NOT(NPOR))

OR (SUPE) OR (VDSE) OR (OC) OR (SPIE) OR(NOT(TDREGx) AND (PWMx_EN =1) AND (NOT
(MSKTDREG))), x=1... 30

TRER TR B RS T BHNERIT SRS 50E:

26 2RRTFTHN /B RMEPRSHIRE

Type of Error Failure reported in the Global Error Flag
Global Status Byte
Fail safe FS=1 1
Thermal error TE=1 1
Power ON reset NPOR=0 1
Supply error SUPE=1 1
Drain source voltage monitoring VDSE=1 1
Overcurrent 0C=1 1
SPI protocol error SPIE=1 1
TDREGx, x=1... 3" (see GENSTAT) |- 1if MSKTDREG = 0?
0 if MSKTDREG =12
No error and no power ON reset SPIE=0 0
0C=0
VDSE =0
SUPE=0
NPOR=1
TE=0
FS=0
TDREGx =0,
1) BRIREZTF2GENSTAT,
2) ZIEHIFFEGENCTRL2 .
pr 5 NPOR AIEKIA 1B (LEELT/E) 770, U GEF AIZAET 10

EHEZ 2T, BT WDTRIG iz, IZHIFESRREALEANMIAME (FEHE 5.23 F) . HER
RATHERTHA (WDTRIG IfR5M) EBIFWEF, H A SPIE IRFKE L
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BRITIMEHEED (SPI)

8.4 SPISE iR &

SPITEEBIREFET (SPIE) FIIA— B IRITE RIS B4 LUETEM, REREMER B MEISPI
hiXEEiR, N SPIE G EF T—1sPi@iflA,

TETHIEIREMHET, SPIEMBAEN:

»  CSNAMREE TR EIRISCLKET ShEk RSy (NEEIR) -
- ®RT
- mAF24
- i 24 B2 8 HEEK

v HAIEBRRSPHE L KIEFIRFEAMAL (HNEEIR) -

o RMEIBT R EIR (B 451505 2 FIEN 3): 7£ CSN _EFEAT TRSAHAE, MANIES
A (hiEEIR) -

v KRNI F T REE—MIILEFT (IR .

o EREEP: RRESRAERINF ZEFE— I MUFET, BERRE—MIFET (BRI it
ZEER) . EXMERT, ESPIYSPIRIREISHEAE, SDOESEM 07, LUBFIEEMIE
FHATEIRNIES (XEEIR) o

o XYHUAE Ox1F (2314 ID FTEES, (RIBHIL = ox1F)RYERRIES,

v AN ERDERA S NEUERNPWMIBE,

¢ ERERZEEA TRENERBEARES, Ef15<, HETETRERY| (BESHET 5.2.3) o

SR BT RETEZ T PWM BB I E T HISPI 78 S 1548 B

EBELZ2ERNT, BRTSANWDTRIG Z9h, REEHRIEHIFFSR. EXTHEREANGSSIRE
SPIE {io

FNHRSPIEINIES

+ TECSN FPREAZHEI, SCLKATRIFHEEBFED teer, F7E CSN TEEIBZE REF ticado
+  SCLK AZMTECSN _EFHAZ BIBYERFE t ATIBIR LA CSN _EFE Z FEEY teen BT [B] RIRIF(R BB,

1) fRig SPI MAE EHBIRIE
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B1TIMKIZO (sPI)
Case1: Correct SCLK signal
Correct incoming clock signal Correct clock during CSN rising edge
k4
CSN
time
teer | tiead tiag | tBEH
—X—— K—x—
[HH = ——— =1t
time
Case 2: Erroneous incoming clock signal
CSN
| time
CLK is High with CSN falling edge
oo [HAHHY === ——JH [}
[ I I I I I s B N R >
time
Case 3: Erroneous clock signal during CSN rising edge
CSN
Clock is High with CSN rising edge ! time
HH—————-HHHHHHHm
! time

& 45 B b8 iR

SPIE IV E UK HEUR FHIRMERER:

¢ EIEEEXT:
- MBR—PMEFEO L ZIPWMIBEE, MCIEESHNE (IHBVOUT_PWMERR
- XFF SPIEIREMEMEIR, MR HITULIXIEFAISPIML,

v WNERSPIEEETHIEREER, MBGHHMITHANEEERER,

8.5 HEpE

ARTHERED, ENEE/MIEN GFRIZAMOSI ) EZEZIM SDIe E—PMMAL SDO HEZEE5ETH
T—1MWL SDI, FERERE—1H SDO EEZENMBN/ ML (FRIEAMISO ) . EHEERED,
AL IEIRAIMCSN EIZBIFRE MVICSN N (Ela6) o
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BRITIMEHEED (SPI)

;72 %g%ﬁ TESEACE , CLE92104-232 ¥E2EE1d 24 (Y SPI M, RileE(I%E 8 FUfE%L, HEEFEMILF
TEYEats)e

IR, CLE92104-232 TEARMT:

1. CLE92104-232 1N 8 NI H 1285517, BEEICERKEIE— I FET, F—MNEKIItFH
FREM AT B SHIHILF T,

2. CLE92104-232 Hi#%¥%5 sDI E#1F) sDo, HEWMNFIFRE— N HutF,

3. CLE92104-2323§HtF Ry MmN S F AR F T H.

4, ERE—HIEFT 2, CLE92104-232 fEA 16 U (U B 7281517, EE SPI LR,

Microcontroller
CLE9210x_1 CLE9210x_2 CLE9210x_3
SDI SDO1 SDI2 SDO2 SDI3 SDO3
MOSI [1—»f o T —
2l % ARE ARE
8| |3 81 |3 8 3
MCSN > )i :
MCLK >
MISO [«
E46 =NCLE9210x23 I FH TEHEACE

TEREERETR (B 46), M TR TR & X RUEFIEEF T (B 47):
1. BABHMIFTHEEAE:

o BEAEMIEFT 1 (FTF CLE9210x_1) , REZFMUFT 2 (RFF CLE9210x_2) , AFAIX
HHtFT 3 (IFF CLE9210x_3) ©

o RE—IHIEF T LABT L0817, A EihtitF T8 LABT LA 99407
2. —BRETHITT, HIEFTHSKRBHERNIRFE —RAIE:

v SERIXRCLE210x 3 S FTHEIE, AEAIXCLE210x_3 FURAIFTEIE, -

o AERIECLE9210x 2 IS FTEIE, ARBKRIXCLEI210x_2 HRAIFT#IR, -

o AR IE CLE9Q210x_1 IS UFTEUE, JAR&IX CLE9210x_1 BYRAIF T #iE.

EIEFHEETRRE— D4R SDO BENEN/ MY L (MISO) 1R :
1. SPIMiFFHARS. €S EFHAME— SCLK EFHAZBIMFIE £ B EIRIFE (GEF) RIZEEA AR,
2. 81 CLER210x IR MAREETEH (ERBIRF)
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BRITIMEHEED (SPI)

o BEEEITNTF CLE9210x_3 NERIREET 3 (GSB3), AE#EUR 6SB2 (XMF CLE9210x_2) ,
REEW GSB1 (XIRF CLE9210x_1) -

3. &1 CLE9210x HNE N 3% R IR HES -
o BEUREI CLE9210x_3 MM EIF T, SAFUREI CLE9210x_3 BYMMAZ (i T5CLE9210x_3,
o FRAIFUREI CLE9210x_2 BYMH R & 1L AR R CLE9210x_2 BYME {1 F TICLE9210X_20

¥,
o RBRUWEI CLE9210x_1 MM SIF T, ABFUEI CLE9210x_1 BRI T5CLE9210x_1o
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ZMOSFETIREHIC

ER{TIMEEED (SPI)

. g = Bl= :a1kg ssaippe 15
T —— "= .......I........l....-.. 1=s1Ba1 Yys 1g-g \ *0Qs o pados 8 X0s % L= lgy pue | =gsi el ppe 1se7 ®
UL
l o0fig Mo | dsT K ofig ybiH 1 ds3y x_. 0fg Mo 7 ds3Y | g YK m.n_,tw_x x x.,.,.:.q.,... W80 _w.x..ﬁm_:q.,m WE0 Ex i asn u.l
e —— i T » m
T — I..x .,.r. H

l x x apfig Mo |'dsay J ®AE UBH 1'dS _zx alg Mo Z' ST x afgubiH z' 53 x x.,...:.q..... TWE0 Exmm:._q._m TWEOTD

[AEES]
M Ll uwon_m"m_n_m

[i]

LIOS = |SOW

)

e ! . I- H

=, ! ..l-.-....r.ln!...l ' [

-l..lllo!!l_. —— \ i
—{ =swtawor zvava X evia ubiH zvava X X .&’.:.E mo7 1 as Y, whaubi b as3u X X zaia ssauvoav i snuvis waoio ) 10 u.ma, e
S ey 1 [ 1 = <

- ——— 1

-l!.llrt-l..l..-l ...Ilrtl-....lrl...-l m

X zaLie ssavaav X + 3Laa ss3wnay

]
.. 0= 18Y7 'L =28 0= 18%7 | = 851

1
|
—{ siawo1 1vava X =via ubib iviva X euia mon zvava ¥ evia ubiH zviva X X X
1
1
1
|
| !
'
1
1
'
1

-A SFIAINDIOD & x mm._u.ru_vnuo.nu_ux SIAINIOTD 8 x SINAD HIOTD 8 x mm.nu_.ruv_uO._u_m.x SINAD HOOTD 8 xmm._u_.;u poalegal m..x SANADIHIONDE xmm.ﬂ..ru HIOWD

mw.c

SPI Frame in daisy chain configuration with three CLE9210x devices

Figure 47
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BRITIMEEED (SPI)

8.6 SPIRS 44 :NFF
=27 SIS sPiEO

YR VSOVTH=0, M Vs=6.0VE 18V; FARVSOVTH=1, M Ve=6.0VE28V; Vp=3.0VE55V, T;=-40°C
E 150°C, FrERBEAEXN T, BRERMBASIE (RIEZHIREA)

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition

SPI SZR

Maximum SPI frequency fopi,max - - 4 MHz |V P_86.1

M EN EFSBBIE— sP1pYEER

SPlinterface setup time? et spi - - 150 us b P _8.6.32

SPI#E[], B384\ SDI. SCLK. CSN

High input voltage threshold |V 0.7x |- - v P_8.6.2
VDD
Low input voltage threshold |V, - - 0.3x |V P_8.6.3
VDD
Hysteresis of input voltage |V, - 0.12x |- Y b P_8.6.4
VDD
Pull up resistor at pin CSN | Rpy_csn 20 40 80 kQ  |Vesn=0.7X Voo P_8.6.5
Pull down resistor at pin | Rep_spi, 20 40 80 kQ  |Vep, Vsak=0.2x |P_8.6.6
SDI, SCLK Rep_scik Voo
Input capacitance at pin G - 10 - pF Y0V < Vop<5.5V |P_8.6.7

CSN, SDI or SCLK
WAEO, ZiE%Hd miso

H-output voltage level Vspon 08x |- - v Ispon=-1.6 mA P_8.6.8
VDD

L-output voltage level VspoL - - 02x |V Ispo.=1.6 mA P_8.6.9

VDD
Tri-state Leakage Current | /spo -10 - 10 HA Y Vesn=Voos P_8.6.10
0V < Vspo< Voo

Tri-state input capacitance | Cspo - 10 15 pF Y P_8.6.11

HEBANEFE. 1Ea

SCLK Period tocik 250 - - ns |V P_8.6.12

SCLK High Time tocLkr 0.45x |- 0.55x |ns |Y P_8.6.13
tpCLK tpCLK

SCLK Low Time teciuL 0.45x |- 0.55x |ns |Y P_8.6.14
tpCLK tpCLK

SCLK Low before CSN Low | tger 125 |- - ns | P_8.6.15

CSN Setup Time ticad 250 - - ns |V P_8.6.16

SCLK Setup Time tiag 250 |- - ns |V P_8.6.17

SCLK Low after CSN High | taen 125 |- - ns |V P_8.6.18

SDI Setup Time tspi_setup 100 - - ns Y P_8.6.19
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BRITIMEEED (SPI)

& 27 SIS sP1iE0 (80

INR VSOVTH=0, M Vs=6.0VE18V; TR VSOVTH=1, M V=6.0VE28V; Vop=3.0VES55V, T;=-40°C
ZF 150°C, FREBEAENTFM, BERERRNGIH (FRIESHEIHEA)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
SDI Hold Time tspi_hold 50 - - ns |V P_8.6.20
Input Signal Rise Time at |t - - 50 ns |Y P_8.6.21
pin SDI, SCLK, CSN
Input Signal Fall Time at |t - - 50 ns | P_8.6.22
pin SDI, SCLK, CSN
Delay time from EN falling | toyope - - 6 us Y P_8.6.23
edge to standby mode
Minimum CSN High Time | tcsnw 3 - - pus |V P_8.6.24
HiEhHRF. TWE 42,
SDO Rise Time tspo - 30 80 ns  |YCow=100pF |P_8.6.25
SDO Fall Time tispo - 30 80 ns  |YCow=100pF |P_8.6.26
SDO Enable Time after CSN | teyspo - - 50 ns |YLow P_8.6.27
falling edge Impedance
SDO Disable Time after CSN | tp,5sp0 - - 50 ns YHigh P_8.6.28
rising edge Impedance
Duty cycle of incoming clock | dutyscik 45 - 55 % Y P_8.6.29
at SCLK
SDO Valid Time for Vop=5V | tasp0s - - 50 ns  [YVpo<0.2xVpp |P_8.6.31
Vspo > 0.8 x Vo
Ciload =100 pF

1) REIEFMR, BIRITEE.
2) EN EFASSRAIERSPHEL ZEIFMERNER
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ZMOSFETIREhIC
B1TIMEIEO (SPI)
ticad fiag fcsnh
tpCLK O.8VDD
CSN
\O.szD
tSCLKH tSCLKL
/ N 0.8Vbo
SCLK AN / 0.2V
N— -— -£Vpp
fsoi_sew fspi_hold
N S/ 0.8V
DI / ’X‘ 0.2Voo
fenspo fvaspo tpisspo
<—
2 4 V. N 0.8Vpp
SDO _/ X\ ,X\ 0.2V,
B 48 SPI Y& %K
T A
EN | EN |
Ly
[ tser |
by
I
A) SPI message ignored B) SPI message accepted
& 49 M EN EFEEIZE— sPHEIA R LB ia)
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ZMOSFETIRENIC
FiF g
9 FFas g
9.1 RHTF e
=28 HFF SR
Register Short Name |Register Long Name Offset Address Reset Value
GENCTRL1 General control register 1 0x00 and REG_BANK=0o0r1 |0x0026
GENCTRL2 General control register 2 0x01 and REG_BANK=0o0r1 |0x4180
VDS1 Drain-source monitoring HB1-4 0x02 and REG_BANK=0o0r1 |0x0249
CCP_BLK1 Cross current protection and 0x04 and REG_BANK=0or 1 |0x0000
blank times setting 1
CCP_BLK2_ACT Cross current protection and 0x05 and REG_BANK =0 0x4924
blank times setting for active
MOSFETSs"
CCP_BLK2_Fw Cross current protection and 0x05 and REG_BANK =1 0x4924
blank times setting for FW
MOSFETs"
HBMODE Half-bridge mode 0x06 and REG_BANK=0or 1 |0x0000
PWMSET Setting of PWM channels 0x07 and REG_BANK =0 0x6420
TPRECHG PWM pre-charge and pre- 0x08 andREG_BANK=0o0r1 |0x0000
discharge time
HBIDIAG Half-bridge diagnostic current 0x09 and REG_BANK=0or 1 | 0xC000
control
ST_ICHG Charge current for static half- 0x0A and REG_BANK =0 0x0044
bridges
PWM_PCHG_INIT Precharge current initialization 0x0A and REG_BANK =1 0x18C6
PWM_ICHG_ACT Charge current for half-bridges in |0x0B and REG_BANK =0 0x18C6
PWM (active MOSFETsY)
PWM_ICHG_FW Charge current for half-bridges in |0x0B and REG_BANK =1 0x18C6
PWM (FW MOSFETsY)
PWM_IDCHG_ACT Discharge current of active 0x0C and REG_BANK =0 0x1CE7
MOSFETs" in PWM operation
PWM_PDCHG_INIT Predischarge current initialization | 0x0C and REG_BANK =1 0x318C
PWM_ICHGMAX_CCP_ |Max. pre-charge / pre-discharge |0x0D and REG_BANK =0 0x4900
BLK3_ACT currents for half-bridges in
PWM?, tCCP and tBLANK
setting for active MOSFETS"
PWM_ICHGMAX_CCP_ |Max. pre-charge / pre-discharge |0x0D and REG_BANK =1 0x4900
BLK3_FW currents for half-bridges in
PWM?, tCCP and tBLANK
setting for FW MOSFETS?
TDON_OFF1 Turn-on and turn-off delays for O0XOE and REG_BANK =0 or 1 | 0XOAOA
PWM channell
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T F IS

=28 FEHEHR ()

Register Short Name |Register Long Name Offset Address Reset Value
TDON_OFF2 Turn-on and turn-off delays for 0xOF and REG_BANK =0 o0r1 | 0xOAOA

PWM channel2
TDON_OFF3 Turn-on and turn-off delays for 0x10 and REG_BANK =0 or 1 | 0XOAOA

PWM channel3

1) BEEY 6.3.1 T EIFNLRMOSFETHENX , BURTFAGC
2) ICHGMAX t2 @M EBSHEINZEI ERIMOSFET BYEETRo

Datasheet 101 Rev. 1.0
2020-09-21



CLE92104-232

(infineon

ZMOSFETIRENIC
BiF s g
9.1.1 EAERFERARPISE
BAEEIFFEL
GENCTRL1
BRENFES1 (0 00005)E {iI{&: 0000 0000 0010 01105
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RE VSOV |UNLO |R r | FMOD | Reser |IPCH WDPE (WDTR
CSD2| CSAG2 |CSD1| CSAGL | ASR i: v CKO :es: E° ::: A%TG oceN| " [T e
r'w I’\IN rw I’\‘N r'w rw rw r r'w r r'w rw rw r'w
Field Bits Type Description
CSD2 15 rw Direction of the current sense amplifier 2
0z  The current sense is unidirectional (default)
1z Thecurrent senseis bidirectional
CSAG2 14:13 rw Gain of the current sense amplifier 2
00z 10V/V (default)
01z 20V/V
10s 40V/V
11; 80V/V
CsD1 12 rw Direction of the current sense amplifier 1
0z  The current sense is unidirectional (default)
1z Thecurrent senseis bidirectional
CSAG1 11:10 rw Gain of the current sense amplifier 1
00z 10V/V (default)
0l 20V/V
10s 40V/V
11z 80V/V
REG_BANK |9 rw Register banking
0z  (Default) refer to CCP_BLK2_ACT,
PWM_ICHGMAX_CCP_BLK3_ACT, PWM_ICHG_ACT,
ST_ICHG, PWM_IDCHG_ACT , PWMSET
15 Refer to CCP_BLK2_FW, PWM_ICHGMAX_CCP_BLK3_FW,
PWM_ICHG_FW,PWM_PDCHG_INIT,PWM_PCHG_INIT
VSOVTH 8 rw VS Overvoltage threshold
0s  Vsovorr= Vsovorri (min. 19V, default)
1g  Vsovorr= Vsovorr (MiN. 29V)
UNLOCK 7 rw Unlock bit to disable the watchdog
0z WDDIS cannot be reset (default)
1lg  WDDIS (GENCTRL2) can be reset in the following SPI frame
Reserved 6 r Reserved. Always read as ‘0’
FMODE rw Frequency modulation
0z  No modulation
1z Modulation frequency 15.6 kHz (default)
Reserved 4 r Reserved. Always read as ‘0’
Datasheet 102 Rev. 1.0
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BiF s g
Field Bits Type Description
IPCHGADT |3 rw Adaptation of the pre-charge and pre-discharge current
0z  1currentstep (default)
1 2 currentsteps
OCEN 2 rw Overcurrent shutdown Enable
0z Disabled
1z Enabled (default)
WDPER 1 rw Watchdog period
0 50ms
1z 200 ms (default)
WDTRIG 0 rw Watchdog trigger bit
This bit must be inverted within a watchdog period. After power
on reset, the default value is 0.

B USRI T 1G5 &B 5 5 WDTRIG [WHER. T, SEHEENKELLET, 15
BFE523 5,
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BREGITFES 2
GENCTRL2
BREHSFESE2 (00001 5 ) E {1I{E: 0100 0001 1000 0000 &
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POCH| BD_P |AGCFI WDDI | MSKT | CPUV | CPST
GDIS | ASS LT AGC :)HOL s DREG | TH GA TFVDS OCTH2 OCTH1
w 'w 'w w w w 'w 'w 'w 'w w w
Field Bits Type Description
POCHGDIS |15 rw Postcharge disable bit
0s The postcharge phase is enabled during PWM (default)
lg  The postcharge phase is disabled during PWM
BD_PASS 14 rw Bridge driver passive mode
0  Bridgedriverisin active mode
lg  Bridge driverisin passive mode (Default)
AGCFILT 13 rw Filter for adaptive gate control

Note: Refer to Adaptive control of pre-charge current
and Adaptive control of pre-discharge current

0s  Nofilter applied (default)

lg  Filter applied

AGC 12:11 rw Adaptive gate control

00z (default) Adaptive gate control disabled, pre-charge and
pre- discharge disabled

01g Adaptive gate control disabled, precharge is disabled,
predischarge is enabled with IPREDCHG = IPDCHGINIT
(Refer to PWM_PCHG_INIT)

10z Adaptive gate control enabled, IPRECHG and IPREDCHG
are self adapted

11z Reserved. Adaptive gate control enabled, IPRECHG and
IPREDCHG are self adapted

IHOLD 10 rw Gate driver hold current IHOLD

0z (default) Charge: lches (12.5 mA typ.), discharge Iocrcs (14.2
mA typ.)

1le  Charge: lcheiz (23.9 mA typ.), discharge: Ipchei2 (26.0 mA

typ.)

WDDIS 9 rw Watchdog disable bit

0z the watchdogis enabled (default)

1l thewatchdogis disabled if the previous SPI frame has set
UNLOCK bit (GENCTRL1)

Once the watchdog is disabled, it is directly re-enabled by
resetting WDDIS
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Field Bits Type Description
MSKTDREG |8 rw Masking of the turn-on/off delay error in the Global Error

Flag

0s  Turn-on/off delay erroris reported in the GEF

1z Turn-on/off delay erroris masked in the GEF (default)
CPUVTH 7 rw Charge pump undervoltage detection threshold

0s  Vepuv(referred to VS) =6.0V typ.

ls  Vepuy(referred to VS)=7.5V typ. (default)

CPSTGA 6 rw Automatic switch-over between dual and single charge
pump stage

0z  Automatic switch over deactivated (default)

1z Automatic switch over activated

TFVDS 5:4 rw Filter time of drain-source voltage monitoring

00s 0.5 ps (default)

0l 1lus

10 2yus

11g 3ps

OCTH2 32 rw Overcurrent detection threshold of CSO2 with CSD2=0
005 Veso2™> Vopp(default)

01 Veso2™ Voot Voo/10

105 Veso2™ Vot 2 X Vop/10

11g  Veso2> Voo + 3 x Vop/10

Overcurrent detection threshold of CS02 with CSD2=1
008 Veso2> Vopja+ 2 X Vip/20 or Veso2 < Vopj2- 2 X Vop/20 (default)
01z Veso2™> Voot 4 X Von/20 of Vesoz < Vooyz- 4 X Voo/20

10s  Veso2™ Voot 5 X Vop/20 or Vesoa < Vopjz - 5 XVop/20

11g  Vesoo™ VDD/2+ 6 X VDD/20 or Vesoz < VDD/z -6X VDD/2O

OCTH1 1.0 rw Overcurrent detection threshold of CSO1 with CSD1=0
005  Vesor™> Voop (default)

018 Veso1™ Voot Voo/10

105 Vesor™> Voot 2 x Vip/10

11g  Veso1™ Voo + 3x Vop/10

Overcurrent detection threshold of CSO1 withCSD1=1
008 Vesor™> Vopa+2 X Vop/20 or Vesox< Vopyz - 2X Vop/20 (default)
01z Veso1™ Vopjat 4% Vop/20 or Vesox< Vopyz - 4x Vip/20

108 Vesor™ Voot 5 X Vop/20 or Vesox< Vopyz - 5 xVon/20

115 Veso1™ Voot 6X Vop/20 or Vesox< Vopy2 - 6 Vop/20
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Rk ) {E HB1-4

VDS1
TR s £ {8 HB1-4(0 0010 ;) & {iI{§:0000 0010 0100 1001 &

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HB4D HB3D | HB2D | HE1D HB4VDSTH HB3VDSTH HB2VDSTH HB1VDSTH
rw rw rw rw ‘I’W‘ IFW‘ ‘I’W‘ Irw‘

Field Bits Type Description
HB4D 15 rw HS4 Drain-source monitoring?
0z  Drain-source monitoring: DH - VSH4 (default)
1z Drain-source monitoring: CSIN1 - VSH4
HB3D 14 rw HS3 Drain-source monitoring?
0s  Drain-source monitoring: DH - VSH3 (default)
1z  Drain-source monitoring: CSIN1 - VSH3
HB2D 13 rw HS2 Drain-source monitoring®
0z  Drain-source monitoring: DH - VSH2 (default)
1z Drain-source monitoring: CSIN1 - VSH2
HB1D 12 rw HS1 Drain-source monitoring?
0s  Drain-source monitoring: DH - VSH1 (default)
1z  Drain-source monitoring: CSIN1 - VSH1
HB4VDSTH |11:9 rw HB4 drain-source overvoltage threshold
000s0.15V
00150.20 V (default)
010s0.25V
01150.30V
100s0.40V
10150.50V
11050.60V
11152.0V
HB3VDSTH |8:6 rw HB3 drain-source overvoltage threshold
000s0.15V
00150.20 V (default)
01050.25V
01150.30V
10050.40V
10150.50V
11050.60V
11152.0V
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Field Bits

Type

Description

HB2VDSTH |5:3

HB2 drain-source overvoltage threshold
00050.15V

00150.20 V (default)

01050.25V

01150.30V

100s0.40V

10150.50V

1100.60 V

11152.0V

HB1VDSTH |2:0

HB1 drain-source overvoltage threshold
0000.15V

00150.20 V (default)

010s0.25V

01150.30V

100s0.40V

10150.50V

1100.60 V

11152.0V

1) &R TF HSxo LSx BYRIRIE E 28T 1537 VSHx - VSL S5 AT,
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XX BRI RERHIEIRE 1

CCP_BLK1
cCPHIZ= B B E]i& E 1(0 0100:) % fiL{E: 0000 0000 0000 0000
15 14 13 12 11 10 9 8 T 6 5 4 3 2 1 0
Reserved Reserved Reserved Reserved | HB4CCPBLK | HB3CCPBLK | HB2CCPBLK | HB1CCPBLK
r r r r w rw W w
Field Bits Type Description
Reserved 15:14 r Reserved. Always read as ‘0’
Reserved 13:12 r Reserved. Always read as ‘0’
Reserved 11:10 r Reserved. Always read as ‘0’
Reserved 9:8 r Reserved. Always read as ‘0’
HB4CCPBLK |7:6 rw Cross-current protection and blank times applied to HB4
00s (tHB4CCP, tHB4BLANK) = (tCCP1, tBLANK1) (default)
01z (tHB4CCP, tHB4BLANK) = (tCCP2, tBLANK2)
105 (tHB4CCP, tHB4BLANK) = (tCCP3, tBLANK3)
11z (tHB4CCP, tHB4BLANK) = (tCCP4, tBLANK4)
HB3CCPBLK |54 rw Cross-current protection and blank times applied to HB3
00s (tHB3CCP, tHB3BLANK) = (tCCP1, tBLANK1) (default)
01z (tHB3CCP, tHB3BLANK) = (tCCP2, tBLANK2)
105 (tHB3CCP, tHB3BLANK) = (tCCP3, tBLANK3)
11z (tHB3CCP, tHB3BLANK) = (tCCP4, tBLANK4)
HB2CCPBLK (3:2 rw Cross-current protection and blank times applied to HB2
00s (tHB2CCP, tHB2BLANK) = (tCCP1, tBLANK1) (default)
01 (tHB2CCP,tHB2BLANK) = (tCCP2, tBLANK2)
10z  (tHB2CCP, tHB2BLANK) = (tCCP3, tBLANK3)
11z (tHB2CCP, tHB2BLANK) = (tCCP4, tBLANK4)
HB1CCPBLK |10 rw Cross-current protection and blank times applied to HB1
00s (tHB1CCP,tHB1BLANK) = (tCCP1, tBLANK1) (default)
01 (tHB1CCP,tHB1BLANK) = (tCCP2,tBLANK2)
10z (tHB1CCP, tHB1BLANK) = (tCCP3, tBLANK3)
11z (tHB1CCP, tHB1BLANK) = (tCCP4, tBLANK4)

152 (% CCP_BLK2_ACT,

PWM_ICHGMAX_CCP_BLK3_ACT,

CCP_BLK2_FW #

PWM_ICHGMAX_CCP_BLK3_FW XJF (tCCPx, tBLANKx) FUI& &, x=1...4
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FEHMOSFETHIZRZ X BBt fRIFHAIH R BT ialig B 2

2B 1257550810 REG_BANK 15/6]= 0 A #F#&E#%f 0 0101 » tCCP F tBLANK 1Z /5 F.Z ) MOSFET,
CCP_BLK2_ACT

Active CCP 1% H B E]3& & 2(0 0101:)E {iI{E: 0100 1001 0010 0100;

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reser
ved TCCP3_ACT TBLANK2_ACT TCCP2_ACT TBLANK1_ACT TCCP1_ACT
r I w w w w w
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
TCCP3_ACT |14:12 rw Cross-current protection - tCCP3 Active
Refer to Table 29
Default: 100g: typ. 2000 ns
TBLANK2_A |11:9 rw Blank time - tBLANK2 Active
CT Refer to Table 30
Default: 100g: typ. 2000 ns
TCCP2_ACT |86 rw Cross-current protection - tCCP2 Active
Refer to Table 29
Default: 100g: typ. 2000 ns
TBLANK1_A |53 rw Blank time - tBLANK1 Active
CT Refer to Table 30
Default: 100g: typ. 2000 ns
TCCP1_ACT |2:0 rw Cross-current protection - tCCP1 Active
Refer to Table 29
Default: 100g: typ. 2000 ns

+*29 FEEIMOSFET B93Z X B RIF BT (8]

TCCPx_ACT[2:0],x=1...4 |Active cross-current protection HBx, x = 1...4 (typical)
000g 375ns

001; 625 ns

010 lus

011 15pus

100 2 us (default)

101 3us

110 4 us

111 16 ps?

1) HIFFAAHENN 16 ps R X BRFRIFISERY, RARTZFAFRIIEEEROIILETE 30 mA LUT, LUBESJR
REpERd Ao IBSIIEICST_ICHG B TH4Ua K+ AN PWM_IDCHG_ACT AT PWMIZHIBYF 4750
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=30 = &h MOSFET BB TR i E= 5B (8]

TBLANKX_ACT[2:0],x = Active drain-Source overvoltage blank time tBLANKXx, x =1...4 (typical)
1..4

000s 625 ns

001s 1lus

010s 1.25 s

011s 15us

100s 2 us (default)

101s 3us

1108 4 us

111 16 ps?

1) HXFEAFHENN 16 ps BURITRE EHFEITEIRY, AR FZEGRIREIERMIURETE 30 mA LUT, LUBSRI IR
Ropesid A, BESREICST_ICHG AT HSUTHIF A PWM_ICHG_ACT FI FPWMITHIBI 47

2 ZEPWM_ICHGMAX_CCP_BLK3_ACT FHFi&E £ 55 MOSFET BY tBLANK4. tCCP4 # tBLANK3,

£ZCCP_BLK1 AT 5 (tCCPx,tBLANKx) BREY B H- 455,
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4557 MOSFET X X BBt fRIFAIH R BT EiZ B 2

B BT ASEIIREG_BANK 1F/4]= 1 B #F#E#54f 001015 » tCCP FItBLANK 1Z/HF FW

MOSFET,
CCP_BLK2_FW
FW ccp M1Zs B AY{a]i& & 2(0 0101 : ) S {i{E: 0100 1001 0010 0100 5

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reser
ved TCCP3_FW TBLANK2_FW TCCP2_FW TBLANK1_FW TCCP1_FW
r w w w w w
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
TCCP3_FW |14:12 rw Cross-current protection - tCCP3 Freewheeling
Refer to Table 31
Default: 100g: typ. 2000 ns
TBLANK2_F |11:9 rw Blank time - tBLANK2 Freewheeling
w Refer to Table 32
Default: 100g: typ. 2000 ns
TCCP2_FW |86 rw Cross-current protection - tCCP2 Freewheeling
Refer to Table 31
Default: 100g: typ. 2000 ns
TBLANK1_F |5:3 rw Blank time - tBLANK1 Freewheeling
w Refer to Table 32
Default: 100g: typ. 2000 ns
TCCP1_FW |(2:0 rw Cross-current protection - tCCP1 Freewheeling
Refer to Table 31
Default: 100g: typ. 2000 ns

&31 £R37t MOSFET BY3Z X BB i R1F B i)

TCCPx_FWI[2:0],x=1...4 |FW cross-current protection HBx, x = 1...4 (typical)
000e 375ns

001s 625 ns

010 1lus

011 15us

100 2 us (default)

101 3us

110 4 us

11 16 ps?

1) HXFEAFHEN 16 us BIR X EBIRARIFETIEIRY, AR FZEGRIRIERDIURETE 30 mA LUT, LB SRR
Ropesid A, BFSIREICST_ICHG B FHEUTHIF 5 PWM_ICHG_FW BB FPWMITHIBIF K.
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*32 FW MOSFET BRI EZ B gl

TBLANKx_FWI[2:0], x = FW Drain-Source overvoltage blank time tBLANKXx, x = 1...4 (typical)
1...4

000g 625 ns

001e lus

010s 1.25us

011 15pus

100s 2 us (default)

101s 3us

1108 4 us

111 16 ps?

1) HXFEAFHE 16 ps R ITRE EHFEATEIRY, AR FZEGRIREIERMIURETE 30 mA LUT, LUBSRI IR
RopesidH, BESIREICST_ICHG BT HEUTHIFE AT PWM_ICHG_FW B FPWMITHIBIH .

S ZPWM_ICHGMAX_CCP_BLK3_FW &% FW MOSFET HJ tBLANK4. tCCP4 F tBLANK3 HUIRE, EEH

CCP_BLK1 FAF 3% (tCCPx,tBLANKx) BRET B 4475,
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R
HBMODE
AT (00110,) HfIfE: 0,
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved Reserved Reserved Reserved HB4MODE HB3MODE HB2MODE HB1MODE
r r r r rw rw W rw
Field Bits Type Description
Reserved 15:14 r Reserved. Always read as ‘0’
Reserved 13:12 r Reserved. Always read as ‘0’
Reserved 11:10 r Reserved. Always read as ‘0’
Reserved 9:8 r Reserved. Always read as ‘0’
HB4MODE |7:6 rw Half-bridge output 4 mode selection
00s HB4isin high impedance (default)
0l LS4isON
10s HS4is ON
11z Reserved - HB4 is in high impedance
HB3MODE |54 rw Half-bridge output 3 mode selection
00s HB3isin high impedance (default)
0l LS3isON
10s HS3isON
11z Reserved - HB3is in high impedance
HB2MODE |3:2 rw Half-bridge output 2 mode selection
00s HB2isin high impedance (default)
0l LS2isON
10s HS2is ON
11z Reserved - HB2 s in high impedance
HB1MODE |1:.0 rw Half-bridge output 1 mode selection
00s HB1isin high impedance (default)
0l LS1isON
10s HS1lisON
11z Reserved - HB1 s in high impedance
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PWMIBEIGE

by -8 REZREG_BANK =0 SHE ATl B AL, %35 7758 AT LA 3515,

PWMSET
PWMIBE IR E (001115)5 {iIf&: 0110 0100 0010 0000;

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reser|PASS PWM3 PWM2 PWM1
ved | _ PASS_MOD PWM3_HB EN PWM2_HB EN PWM1_HB EN

VDS ! | 1
r w w w w w w w w
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
PASS_VDS |14 rw Drain-Source monitoring in bridge passive mode

0g DS monitoring in bridge passive mode disabled
1z DS monitoringin bridge passive mode enabled (Default)

PASS_MOD |13:12 rw Settings for bridge driver passive mode

00 LS1-4 are always off
Note: Changing PASS_MOD from 00s to any other value

requires to clear DSOV” first before writing PASS_MOD,

01z LS1-4 are always on (static brake)

10s LS1-4 are activated if passive VS OV is detected
(overvoltage brake) (Default)

11z LS1-4 are activated if passive VS OV is detected and PWM1
= High (overvoltage brake conditioned by PWM1)

PWM3_HB |[11:9 rw Allocation of the PWM channel 3
000gHB1

001gHB2

010sHB3 (Default)

011zHB4

100sHB1

101gHB2

110sHB3

111;HB4

PWM3_EN |8 rw PWM channel 3 enable

0z PWM3isdisabled (default)
1z PWM3isenabled

PWM2_HB |75 rw Allocation of the PWM channel 2
000gHB1

001 HB2 (Default)

010sHB3

011;HB4

100z HB1

101sHB2

110sHB3

111z HB4
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Field Bits

Type

Description

PWM2_EN |4

PWM channel 2 enable
0z PWM2isdisabled (default)
1z PWM2isenabled

PWM1_HB |3:1

Allocation of the PWM channel 1
0005 HB1 (default)

001z HB2

010gHB3

011zHB4

100sHB1

101gHB2

110sHB3

111;HB4

PWM1_EN (O

PWM channel 1 enable
0z PWM1isdisabled (default)
1z PWM1lisenabled

1) SNERDSoV k5ciEFR, PASS_MOD HI{EIRIFTE 005

NRFE—NFARRG B ZNBUERY PWMBE, NSRS SPITEIR, HE
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PWMTR 78 EB A1 70 1 BB B (8]
TPRECHG
BT FE BB EY {a] (01000:) EfifH: 05
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reser |[EN_D | Reser EN_G
ved lE | ved |E TPDCHG3 | TPCHG3 | TPDCHG2 | TPCHG2 | TPDCHG1l | TPCHG1
EP_A N_CH
D - ECK . .
r'w rw rw rw rw rw r'w rw r'w r'w
Field Bits Type Description
Reserved 15 rw Reserved. To be programmed as ‘0’.
EN_DEEP_A |14 rw Deep adaptation enabled
D 0s  Deep adaptation disabled (default)
1z Deep adaptation enabled. Refer to Chapter 6.3.3.6.
Reserved 13 rw Reserved. This bits must be set to ‘0’
EN_GEN_C |12 rw Enable generator check
HECK 0z  Detection of generator mode disabled (default)
1z Detection of generator mode enabled.
TPDCHG3 |11:10 rw Pre-discharge time of PWM channel 3
00z 125 ns (default)
01y 250ns
10 500ns
11z 1000 ns
TPCHG3 9:8 rw Pre-charge time of PWM channel 3
005 125 ns (default)
01y 250ns
10z 500ns
11 1000 ns
TPDCHG2 |76 rw Pre-discharge time of PWM channel 2
00z 125 ns (default)
0lg 250ns
10z 500ns
11 1000 ns
TPCHG2 5:4 rw Pre-charge time of PWM channel 2
00z 125 ns (default)
01y 250ns
10 500ns
11z 1000 ns
TPDCHG1 (322 rw Pre-discharge time of PWM channel 1
00z 125 ns (default)
01y 250ns
10 500ns
11z 1000 ns
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Field Bits Type Description

TPCHG1 1.0 rw Pre-charge time of PWM channel 1

00z 125 ns (default)
0lg 250ns

10 500ns

11 1000 ns
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F 2t BB R R

HBIDIAG

F B2 W B AIEH(0 1001 5 )& {iI{E: 1100 0000 0000 0000 5

(infineon

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CSA2 [CSAl | Reser|Reser|Reser| Reser HB4ID | HB3ID | HB2ID HB1ID
ESAz CSA1L OC2FILT OCIFILT _ _ ved | ved | ved | ved | IAG IAG IAG IAG
! | OFF | OFF
r'w r'w r'w rw r'w rw r r r r r'w rw rw rw
Field Bits Type Description
CSA2L 15 rw Level of CSA2
0s CSA2is configured as low-side
1lg  CSA2is configured as high-side (default)
CSAlL 14 rw Level of CSA1
0g CSAlis configured as low-side
1lg  CSAlis configured as high-side (default)
OC2FILT 13:12 rw Overcurrent filter time for CSO2
00 6 ps (default)
01 10ps
10 50pus
11 100 pus
OCIFILT 11:10 rw Overcurrent filter time for CSO1
00 6 ps (default)
01 10ps
10 50pus
11 100 pus
CSA2_OFF |9 rw Disable of CSA2
0z  CSA2 enabled(default)
1l CSA2disabled
CSA1_OFF |8 rw Disable of CSAl
0g CSAlenabled (default)
1l CSAldisabled
Reserved 7 r Reserved. Always read as ‘0’
Reserved 6 r Reserved. Always read as ‘0’
Reserved 5 r Reserved. Always read as ‘0’
Reserved 4 r Reserved. Always read as ‘0’
HB4IDIAG |3 rw Control of HB4 off-state current source and current sink
0z Pull-down deactivated (default)
1z Pull-down activated
HB3IDIAG |2 rw Control of HB3 off-state current source and current sink
0z Pull-down deactivated (default)
1z Pull-down activated
HB2IDIAG |1 rw Control of HB2 off-state current source and current sink
0z Pull-down deactivated (default)
1z Pull-down activated
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Field Bits Type Description
HB1IDIAG |0 rw Control of HB1 pull-down for off-state diagnostic
0g  Pull-down deactivated
(default) 1z~ Pull-down activated
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R FTT E BAESRR

by -8 REZREG_BANK =0 SHE ATl B AL, %35 7758 AT LA 3515,

ST_ICHG
RS FS I EB BB 37T +% (0 1010:) = i1 {E: 0000 0000 0100 0100 &
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Reser| Reser | Reser| Reser| HB4IC|HB3IC|HB2IC |HB1IC

ved | ved | ved | ved | HGST| HGST | HGST | HGST ICHGST2 ICHGST1
r r r r w w w w | I’\;V I’\‘N |

Field Bits Type Description

Reserved 15 r Reserved. Always read as ‘0’

Reserved 14 r Reserved. Always read as ‘0’

Reserved 13 r Reserved. Always read as ‘0’

Reserved 12 r Reserved. Always read as ‘0’

HB4ICHGST |11 rw HB4 Selection of charge and discharge currents

0  The static charge/discharge current 1 is applied to the
half- bridge 4 (default).

1l The static charge/discharge current 2 is applied to the
half- bridge 4.

HB3ICHGST |10 rw HB3 Selection of charge and discharge currents

0  The static charge/discharge current 1 is applied to the
half- bridge 3 (default).

1l The static charge/discharge current 2 is applied to the
half- bridge 3.

HB2ICHGST |9 rw HB2 Selection of charge and discharge currents

0  The static charge/discharge current 1 is applied to the
half- bridge 2 (default).

lg  Thestatic charge/discharge current 2 is applied to the
half- bridge 2.

HB1ICHGST |8 rw HB1 Selection of charge and discharge currents

0g  Thestatic charge/discharge current 1 is applied to the
half- bridge 1 (default).

lg  Thestatic charge/discharge current 2 is applied to the
half- bridge 1.

ICHGST2 |74 rw Static gate driver charge and discharge currents 2

Refer to Table 10

Default: 0100s- Charge 12.5 mA typ., discharge 14.2 mA typ.

ICHGST1 3:0 rw Static gate driver charge and discharge currents 1

Refer to Table 10

Default: 0100 - charge 12.5 mA typ., discharge 14.2 mA typ.
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PWM Z 5 MOSFET T 75 BB BB 74034810

2E: HEREG_BANK =1 SHE[VAI G4, ZZFr7a8a L{1E/a],

PWM_PCHG_INIT
¥1EaPWMTH 75 BB B 5755542 (0 1010 5 ) S {3 {E: 0001 1000 1100 0110 5

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R:::r PCHGINIT3 PCHGINIT2 PCHGINIT1
r | w | w | | w
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
PCHGINIT3 |14:10 rw Initial precharge current of PWM Channel 3
Refer to Table 13
Default: 00110g: typ. 8.0 mA
PCHGINIT2 |9:5 rw Initial precharge current of PWM Channel 2
Refer to Table 13
Default: 00110s: typ. 8.0 mA
PCHGINIT1 |4:0 rw Initial precharge current of PWM Channel 1
Refer to Table 13
Default: 00110g: typ. 8.0 mA
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T F IS

FEIMOSFETHYPWMZS EB EB 7T

2B ZE5F5E T REG_BANK 15/8]=0 #4470 1011, ., F7TE B RHNEZ I MOSFET
(ICHG1-3) ,

PWM_ICHG_ACT

BH¥PWMFE BB (01011:)E {i1{8:0001 1000 1100 0110
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
i ICHG3 ICHG2 ICHG1
r 1 1 rvv 1 1 rvv 1 1 1 rvv 1

Field Bits Type Description

Reserved 15 r Reserved. Always read as ‘0’

ICHG3 14:10 rw Gate driver charge current of PWM Channel 3 (Active
MOSFET)
Refer to Table 13
Default: 00110g: typ. 8.0 mA

ICHG2 9:5 rw Gate driver charge current of PWM Channel 2 (Active
MOSFET)
Refer to Table 13
Default: 00110g: typ. 8.0 mA

ICHG1 4:0 rw Gate driver charge current of PWM Channel 1 (Active
MOSFET)
Refer to Table 13
Default: 00110g: typ. 8.0 mA
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FW MOSFET BY PWM 75 E8 /I EB BB 37

B ZE7EASET REG_BANK 15/8]= 1 B4 F701011, » F5EB I EE B N 2 4E 7
MOSFET (ICHGFW1-3) ,

PWM_ICHG_FW
FW PWM F5EB/FEBER R (01011:) E{i{E: 00011000 1100 0110:

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reser ICHG3_FW ICHG2_FW ICHG1_FW

ved

r w w w
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
ICHG3_FW |14:10 rw Gate driver charge and discharge currents of PWM Channel
3 (FW MOSFET)

Refer to Table 13, Table 14
Default: 00110s. Typ. charge 8.0 mA, typ. discharge: 9.4 mA

ICHG2_FW (95 rw Gate driver charge and discharge currents of PWM Channel
2 (FW MOSFET)

Refer to Table 13, Table 14

Default: 00110s. Typ. charge 8.0 mA, typ. discharge: 9.4 mA
ICHG1_FW |4:0 rw Gate driver charge and discharge currents of PWM Channel
1 (FW MOSFET)

Refer to Table 13, Table 14

Default: 00110s. Typ. charge 8.0 mA, typ. discharge: 9.4 mA

SRR Bt BB B FW MOSFET HI- S8 AT B,
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ZF &b MOSFET BIPWMIK B8 EE 377

by -8 REZREG_BANK =0 SHE ATl B AL, %35 7758 AT LA 3515,

PWM_IDCHG_ACT
PWMEBEB 7 (0 1100:) & {1I{8: 0001 1100 1110 0111,

15 14 13 12 11 10 9 8 T 6 5 4 3 2 1 0
CCso IDCHG3 IDCHG2 IDCHG1

rw I rw rw I rw I

Field Bits Type Description

CcCso 15 rw Capacitor connected to the current sense amplifier outputs

0z  Capacitor connected to CSO < 100 pF (default)

lg  Capacitor connected to CSO <400 pF

IDCHG3 14:10 rw Discharge current for PWM Channel 3 (Active MOSFET)
Refer to Table 14

Default: 00111g: typ. 11.8 mA

IDCHG2 9:5 rw Discharge current for PWM Channel 2 (Active MOSFET)
Refer to Table 14

Default: 00111g: typ. 11.8 mA

IDCHG1 4:0 rw Discharge current of PWM Channel 1 (Active MOSFET)
Refer to Table 14

Default: 00111g: typ. 11.8 mA
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PWM Z&h MOSFET Tl EB BB 574441k

by -8 REZREG_BANK =1 S1E ATl AL, %35 7758 AT LA 515,

PWM_PDCHG_INIT
158 PWMTH i BB BB 57852 4E (0 1100:) = {11{E: 0011 0001 1000 1100:

15 14 13 12 11 10 9 8 T 6 5 4 3 2 1 0
CCso PDCHGINIT3 PDCHGINIT2 PDCHGINIT1
rw | rw | I | rw | | rw |
Field Bits Type Description
CcCso 15 rw Capacitor connected to the current sense amplifier outputs

0z  Capacitor connected to CSO < 100 pF (default)
lg  Capacitor connected to CSO <400 pF

PDCHGINIT |14:10 rw Initial predischarge current of PWM Channel 3
3 Refer to Table 14

Default: 01100s: typ. 26.0 mA
PDCHGINIT |9:5 rw Initial predischarge current of PWM Channel 2
2 Refer to Table 14

Default: 01100g: typ. 26.0 mA
PDCHGINIT |4:0 rw Initial predischarge current of PWM Channel 1
1 Refer to Table 14

Default: 01100s: typ. 26.0 mA
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PWMER K IR =D EB R EFE R A tCCP4. tBLANK 3/4

EE ZE 77580 REG_BANK 15/4]= 0 A #F#E#04F 011015, tCCP FItBLANK 1E/HFZ4)

MOSFET,
PWM_ICHGMAX_CCP_BLK3_ACT
PWMER A X5} BB 7t (01101,)E {ii{&: 0100 1001 0000 0000;
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R:::r TBLANKA4_ACT TCCPA_ACT TBLANK3_ACT | ICHGMAX3 | ICHGMAX2 | ICHGMAX1
r | w | w w | I’\‘N I'\IN r\}v
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
TBLANK4_A |14:12 rw Blank time V- tBLANK4 Active
CcT Refer to Table 30
Default: 100g: typ. 2000 ns
TCCP4_ACT [11:9 rw Cross-current protection? - tCCP4 Active
Refer to Table 29
Default: 100g: typ. 2000 ns
TBLANK3_A |8:6 rw Blank time" - tBLANK3 Active
CcT Refer to Table 30
Default: 100g: typ. 2000 ns
ICHGMAX3 |54 rw Maximum drive current of half-bridge mapped to PWM
channel 3 during the pre-charge phase and pre-discharge
phases?
00z (default) charge: typ. 18.8 mA, discharge: typ. 19.7 mA
01z charge: typ. 41mA, discharge: typ. 43 mA
10z charge: typ. 77 mA, discharge: typ. 79 mA
115 charge: typ. 100 mA, discharge: typ. 100 mA
ICHGMAX2 |3:2 rw Maximum drive current of half-bridge mapped to PWM
channel 2 during the pre-charge phase and pre-discharge
phases?
00; (default) charge: typ. 18.8 mA, discharge: typ. 19.7 mA
01z charge: typ. 41 mA, discharge: typ. 43 mA
10z charge: typ. 77 mA, discharge: typ. 79 mA
115 charge: typ. 100 mA, discharge: typ. 100 mA
ICHGMAX1 |1:.0 rw Maximum drive current of half-bridge mapped to PWM
channel 1 during the pre-charge and pre-discharge phases?
00z (default) charge: typ. 18.8 mA, discharge: typ. 19.7 mA
01z charge: typ. 41 mA, discharge: typ. 43 mA
10s charge: typ. 77 mA, discharge: typ. 79 mA
115 charge: typ. 100 mA, discharge: typ. 100 mA

1) BZCCP_BLK1 AT 5 (tCCPx,tBLANKx) BRET R 4445,
2) ICHGMAX ;2 PWM MOSFET f53s EEEAB]FENNRYERIR, BB IRRI2,
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FF IR

PWMER K IR Eh BB ZEFEFMFW tCCP4. tBLANK 3/4

EE ZE7rs5ET REG_BANK 15/5]= 1 B #F#8#0%f 011015, tCCP AItBLANK 15 /5 F FW

MOSFET,
PWM_ICHGMAX_CCP_BLK3_FW
PWMER KIR ) B 7 (01101:)E {iI{&: 0100 1001 0000 00005

15 14 13 ' 12 11 10 9 8§ ' T ' 6 5 4 3 2 1 0

Reser

ved TBLANK4_FW TCCP4_FW TBLANK3_FW ICHGMAX3 ICHGMAX2 ICHGMAX1

r w w w w w w

Field Bits Type Description

Reserved 15 r Reserved. Always read as ‘0’

TBLANK4_F |14:12 rw Blank time ! - tBLANK4 Freewheeling
W Refer to Table 32
Default: 100g: typ. 2000 ns

TCCP4_FW |11:9 rw Cross-current protection® - tCCP4 Freewheeling
Refer to Table 31
Default: 100g: typ. 2000 ns

TBLANK3_F |8:6 rw Blank time? - tBLANK3 Freewheeling
w Refer to Table 32
Default: 100g: typ. 2000 ns

ICHGMAX3 |54 rw Maximum drive current of half-bridge mapped to PWM
channel 3 during the pre-charge phase and pre-discharge
phases?

00; (default) charge: typ. 19 mA, discharge: typ. 19 mA

01z charge: typ. 41mA, discharge: typ. 43 mA

10z charge: typ. 77 mA, discharge: typ. 79 mA

115 charge: typ. 100 mA, discharge: typ. 100 mA

ICHGMAX2 |3:2 rw Maximum drive current of half-bridge mapped to PWM
channel 2 during the pre-charge phase and pre-discharge
phases?
00; (default) charge: typ. 19 mA, discharge: typ. 19 mA
01z charge: typ. 41mA, discharge: typ. 43 mA
10z charge: typ. 77 mA, discharge: typ. 79 mA 11;

charge: typ. 100 mA, discharge: typ. 100 mA

ICHGMAX1 |1:.0 rw Maximum drive current of half-bridge mapped to PWM
channel 1 during the pre-charge and pre-discharge phases?
00z (default) charge: typ. 19 mA, discharge: typ. 19 mA
01z charge: typ. 41mA, discharge: typ. 43 mA
10s charge: typ. 77 mA, discharge: typ. 79 mA 11;
charge: typ. 100 mA, discharge: typ. 100 mA
1) BECCP_BLK1 BT (tCCPx,tBLANKx) BRETZ H 45,
2) ICHGMAX 12 PWM MOSFET /e 7s EBERIBIFEINAVER R, IBSIHR12 .
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PWMiE &1 TDON_OFF1 MOSFET @M X MR ZE R A93E#:F
PWMEE 1 MOSFETSE/ X MTZERY (0 1110:) S {i {5: 0000 1010 0000 1010,

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TDOFF TDON
1 rW 1 rW 1
Field Bits Type Description
TDOFF1 15:8 rw Turn-off delay time of PWM Channel 1.

Typical TDOFF1=62.5x TDOFF1[7:0]pns
Default: 0000 1010z: 625 ns typ.

TDON1 7:0 rw Turn-on delay time of PWM Channel 1.
Typical TDON1=62.5x TDON1[7:0]pns
Default: 0000 1010g: 625 ns typ.
Datasheet 128 Rev. 1.0
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PWMiE &2 TDON_OFF2 MOSFET @M X B ZE R A93E =
PWMEE 2 MOSFETSE/ X MTZERY (0 1111:) E{i{E: 00001010 0000 10105

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TDOFF TDON
1 rW 1 rW 1
Field Bits Type Description
TDOFF2 15:8 rw Turn-off delay time of PWM Channel 2.

Typical TDOFF2 =62.5 x TDOFF2[7:0]pns
Default: 0000 1010z: 625 ns typ.

TDON2

7:0

Turn-on delay time of PWM Channel 2.
Typical TDON2 =62.5 x TDON2[7:0]p ns
Default: 0000 1010g: 625 ns typ.
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FF IR

PWMiE & 3 MOSFETS B XM iE R AYEIF

TDON_OFF3
PWM JEiE 3 MOSFET 3/ X BTXEIR (1 0000:)E fii{E: 0000 1010 0000 1010
15 “ 13 1 U 10 S 8 T 6 5 4 3 2 1 0
TDOFF TDON
Field Bits Type Description
TDOFF3 15:8 rw Turn-off delay time of PWM Channel 3.

Typical TDOFF3 =62.5 x TDOFF3[7:0]pns
Default: 0000 1010z: 625 ns typ.

TDON3 7:0 rw Turn-on delay time of PWM Channel 3.
Typical TDON3 =62.5 x TDON3[7:0]p ns
Default: 0000 1010g: 625 ns typ.
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9.2 REFESE

Table33 FFRIEY

Register Short Name |Register Long Name Offset Address |Reset Value
GENSTAT General status register 114 O+
DSOV Drain-source overvoltage 124 O
HBVOUT_PWMERR Half-Bridge output voltage 134 Ox
EFF_TDON_OFF1 Effective MOSFET turn-on and turn-off delays for| 14y Ox
PWM Channel 1
EFF_TDON_OFF2 Effective MOSFET turn-on and turn-off delays for| 154 Ox
PWM Channel 2
EFF_TDON_OFF3 Effective MOSFET turn-on and turn-off delays for| 164 Oy
PWM Channel 3
TRISE_FALL1 Effective MOSFET rise and fall times for PWM 17, Oy
Channel 1
TRISE_FALL2 Effective MOSFET rise and fall times for PWM 184 Ox
Channel 2
TRISE_FALL3 Effective MOSFET rise and fall times for PWM 19y On
Channel 3
DEVID Device identifier 1Fy 814
Datasheet 131 Rev. 1.0
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FF IR

9.2.1 BRARESTFE

BEARSHTES
GENSTAT
BRARETESS (10001:) EfIfE: 0s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PASS_

PWM3 |PWM2 |PWM1 | TDRE | TDRE | TDRE
VDSO| WDMON STAT | STAT | STAT | &3 G2 G1 TSD | TW | OC2 | OC1 | VSOV | VSUV | CPUV

\'}

r r r r r rc rc rc rc rc rc rc rc rc c
Field Bits Type Description
PASS_VDSO |15 r DS overvoltage while the bridge driver is in passive mode
Vv 0z Noovervoltage on drain-source of any low-sides (default)

lg  Overvoltage on drain-source of one of the low-side is
detected.

WDMON 14:13 r Watchdog Monitoring

0%;25%| of the WD period (default)
25%;50%| of the WD period
50%;75%| of the WD period
75%;100 %[ of the WD period

00: WD Timer is between
01z WD Timer is between
105 WD Timer is between
11 WD Timeris between
PWM3STAT |12 r Status of PWM3 input
0g  PWM3is low (default)
1z  PWM3is high
PWM2STAT |11 r Status of PWM2 input
0z PWM2is low (default)
1ls  PWM2is high
PWM1STAT |10 r Status of PWM1 input
0g  PWM1is low (default)
1z  PWMLlis high
TDREG3 9 rc PWM channel 3 - Regulation of turn-on and turn-off
delays
0 theturn-on delay or the turn-off delay are not in

regulation (default)
1z theturn-on and turn-off delays are in regulation
TDREG2 8 rc PWM channel 2 - Regulation of turn-on and turn-off
delays
0 theturn-on delay or the turn-off delay are not in

regulation (default)
1z theturn-on and turn-off delays are in regulation
TDREG1 7 rc PWM channel 1 - Regulation of turn-on and turn-off delays
0z theturn-on delay or the turn-off delay are not in

regulation (default)
1l theturn-on and turn-off delays are in regulation
TSD 6 rc Thermal Shutdown
0z  Nothermal shutdown is detected (default)
1z Athermal shutdown is detected ?
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BFEAE
Field Bits Type Description
TW 5 rc Thermal Warning

0s  Nothermal warning is detected (default)

1z Athermal warningis detected

0cC2 4 rc Overcurrent detection of CSO2

0z Noovercurrent detection on CSO2 (default)
1z Overcurrent detected on CSO2Y

0oC1 3 rc Overcurrent detection of CSO1

0z No overcurrent detection on CSO1 (default)
1z Overcurrent detected on CSO1Y

VSOV 2 rc VS Overvoltage

0s Noovervoltage on Vs detected (default value)
1l Overvoltage on Vs detected?

VSuUv 1 rc VS Undervoltage

0s  Noundervoltage on Vs detected (default value)
1le  Undervoltage on Vs detected?

CPUV 0 rc Charge Pump Undervoltage
0z Nocharge pump undervoltage (default)
1z Acharge pump undervoltage is detected®

1) YMEB MOSFET BURSEURTF OCEN iAYIEE (ZMGENCTRLL) o
2) IR BIFEFH HIMEB MOSFET #8% o
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FEERIE
JWIREE 1 psov
DSOV
iR E (10010:)ZE il {E: 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Reser| Reser | Reser| Reser| Reser| Reser| Reser| Reser|LS4D | HS4D |[LS3D | HS3D |[LS2D | HS2D |LS1D | HS1D
ved | ved | ved | ved | ved | ved | ved | ved S SOV | SOV sov | S SOV | S SOV

ov ov ov
r r r r r r r r rc rc rc rc rc rc rc c

Field Bits Type Description

Reserved 15 r Reserved. Always read as ‘0’

Reserved 14 r Reserved. Always read as ‘0’

Reserved 13 r Reserved. Always read as ‘0’

Reserved 12 r Reserved. Always read as ‘0’

Reserved 11 r Reserved. Always read as ‘0’

Reserved 10 r Reserved. Always read as ‘0’

Reserved 9 r Reserved. Always read as ‘0’

Reserved 8 r Reserved. Always read as ‘0’

LS4DSOV 7 rc Drain-Source overvoltage on low-side 4

0z Noovervoltage on drain-source of low-side 4 (default)
1ls  Overvoltage on drain-source of low-side 4 detected.

HS4DSOV |6 rc Drain-Source overvoltage on high-side 4
0z  Noovervoltage on drain-source of high-side 4 (default)
1ls  Overvoltage on drain-source of high-side 4 detected.

LS3DSOV 5 rc Drain-Source overvoltage on low-side 3
0z Noovervoltage on drain-source of low-side 3 (default)
1ls  Overvoltage on drain-source of low-side 3 detected.

HS3DSOV |4 rc Drain-Source overvoltage on high-side 3
0s  Noovervoltage on drain-source of high-side 3 (default)
1ls  Overvoltage on drain-source of high-side 3 detected.

LS2DSOV 3 rc Drain-Source overvoltage on low-side 2
0z Noovervoltage on drain-source of low-side 2 (default)
1ls  Overvoltage on drain-source of low-side 2 detected.

HS2DSOV |2 rc Drain-Source overvoltage on high-side 2
0s  Noovervoltage on drain-source of high-side 2 (default)
1ls  Overvoltage on drain-source of high-side 2 detected.

LS1DSOV |1 rc Drain-Source overvoltage on low-side 1
0s  Noovervoltage on drain-source of low-side 1 (default)
1z Overvoltage on drain-source of low-side 1 detected.

HS1DSOV |0 rc Drain-Source overvoltage on high-side 1

0z  Noovervoltage on drain-source of high-side

1 (default)

1z Overvoltage on drain-source of high-side 1 detected.

ARE IR E TR E, LRMTHIMOSFET JF 8 1o
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FF IR
FHatBERS

HBVOUT_PWMERR
e B EMPWMEE IR (1 0011:) S (iI{H: 0.

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

Reser| Reser | Reser| Reser| HB4 | HB3 |HB2 | HB1 | Reser| Reser| Reser| Reser| HB4V | HB3V | HB2V | HB1V
ved | ved | ved | ved | P P P P ved | ved | ved | ved | OUT | OUT | OUT | OUT
WME | WME | WME | WME
r r r r r r r r r r r r r r r r

Field Bits Type Description

Reserved 15 r Reserved. Always read as ‘0’
Reserved 14 r Reserved. Always read as ‘0’
Reserved 13 r Reserved. Always read as ‘0’
Reserved 12 r Reserved. Always read as ‘0’
HB4PWME |11 r PWM Error on HB4

0z NoPWM error (default)

1z More than one activated PWM channels is mapped to HB4Y
HB3PWME |10 r PWM Error on HB3

0z NoPWM error (default)

1z More than one activated PWM channels is mapped to HB3"
HB2PWME |9 r PWM Error on HB2

0z NoPWM error (default)

1z More than one activated PWM channels is mapped to HB2"
HB1PWME |8 r PWM Error on HB1

0g  NoPWM error (default)

1z More than one activated PWM channels is mapped to HB1"

Reserved |7 r Reserved
Reserved 6 r Reserved
Reserved |5 r Reserved
Reserved |4 r Reserved
HB4VOUT |3 r Voltage level at SH4 when HB4MODE[1:0] = (0,0) or (1,1):

Os  Low: [VDH - VSH4| >Vinsuonri 2if HB4D =0
[VCSINI - VSH4| >Vypsuontiif HB4D = 1

1o High: |VDH - VSH4| <Vipswontixif HBAD = 0;
[VCSINI - VSH4| < Wpsvontixif HB4D = 1

Note: HB4VOUT =0 if HB4MODE[1:0]=(0,1) or (1,0)
HB3VOUT |2 r Voltage level at SH3 when HB3MODE[1:0] =(0,0) or (1,1):
Os Low: |VDH - VSH3| >Vipsmontix 2if HB3D =0
IVCSIN1 - VSH3| >Vypsmonrrif HB3D = 1
1s  High: |VDH - VSH3| <Wosuontixif HB3D = 0;
IVCSIN1 - VSH3)| < Vipsuontixif HB3D = 1

Note: HB3VOUT =0 if HB3MODE[1:0]= (0,1) or (1,0)
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Field Bits Type Description
HB2VOUT |1 r Voltage level at SH2 when HB2MODE[1:0] = (0,0) or (1,1):
OB Low: |VDH - VSH2| >VVDSMONTH z)xlf HB2D =0
|VCS|N1 - VSH2| >VVDSMONTHxif HB2D =1
1g ngh |VDH - VSH2| <VVDSMONTHxif HB2D = 0,
|VCS|N1 - VSH2| < VVDSMONTHxif HB2D=1
Note: HB2VOUT =0 if HB2MODE[1:0]=(0,1) or (1,0)
HB1VOUT |0 r Voltage level at SH1 when HB1IMODE[1:0] = (0,0) or (1,1):

Os Low: |VDH - VSH1| >/vpsmonTH z)xlf HB1D =0;

|VCS|N1 - VSHll >VVDSMONTHxif HB1D=1
1g ngh |VDH - VSH1| <WpsmonThxif HB1D = 0;
|VCS|N1 - VSH1| < VVDSMONTHxif HB1D=1

Note: HBIVOUT =0 if HBIMODE[1:0]= (0,1) or (1,0)

1) XHE—IPPWMBEZ B PWMIBEM ST IR, ZUAEM (BIPWMSET) o

2) Vypswont X N FHE R B IRIR ST H(E
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RS

B XHIMOSFET BN PWM1X BT ZER

EFF_TDON_OFF1
B MOSFET 558/ X MTHER PWM1(1 0100 5) E i {H: 0s

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TDOFF1EF TDONI1EF
1 R 1 \R 1

Field Bits Type Description

TDOFF1EFF|15:8 r Effective MOSFET turn-off delay of PWM Channel 1
Effective turn-off delay = 62.5 x TDOFF1EFF[7:0]p ns
Default: 0g

TDONI1EFF (7:0 r Effective MOSFET turn-on delay of PWM Channel
1 Effective turn-on delay = 62.5 x TDON1EFF[7:0]p ns
Default: 0s
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RS

BHIMOSFETS B PWM2 X BT ZER

EFF_TDON_OFF2

B MOSFET 558/ X T HER PWM2(1 0101 5 ) Ei{E: 05

(infineon

15 14 13 12 11 10 9 8 7 4 3 2 1 0
TDOFF2EF TDON2EF
1 \R \R 1

Field Bits Type Description

TDOFF2EFF | 15:8 r Effective MOSFET turn-off delay of PWM Channel 2
Effective turn-off delay = 62.5 x TDOFF2EFF[7:0]p ns
Default: 0g

TDON2EFF |7:0 r Effective MOSFET turn-on delay of PWM Channel
2 Effective turn-on delay = 62.5 x TDON2EFF[7:0]p ns
Default: 0s
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Field Bits Type Description

TDOFF3EFF | 15:8 r Effective MOSFET turn-off delay of PWM Channel 3
Effective turn-off delay = 62.5 x TDOFF3EFF[7:0]p ns
Default: 0g

TDON3EFF |7:0 r Effective MOSFET turn-on delay of PWM Channel
3 Effective turn-on delay = 62.5 x TDON3EFF[7:0]p ns
Default: 0s
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PWM @38 1 9B X MOSFET EFHF1 T B&EF|a]
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BZPWM MOSFET_ EAF TREESElPWML (101115) SIfE: 0.

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

Field Bits Type Description

TFALL1 15:8 r MOSFET fall time of PWM Channel 1
MOSFET fall time =62.5 x TFALL1[7:0], ns
Default: Os

TRISE1 7:0 r MOSFET rise time of PWM Channel 1
MOSFET rise time =62.5 x TRISE1[7:0]p ns
Default: Og
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BERME
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TRISE_FALL2
BPWM MOSFET_ EAFI TREESEIPWM2 (11000:) EfiI{E: 0.

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

Field Bits Type Description

TFALL2 15:8 r MOSFET fall time of PWM Channel 2
MOSFET fall time =62.5 x TFALL2[7:0], ns
Default: Og

TRISE2 7:0 r MOSFET rise time of PWM Channel 2
MOSFET rise time =62.5 x TRISE2[7:0]p ns
Default: Os
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TFALL TRISE
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Field Bits Type Description

TFALL3 15:8 r MOSFET fall time of PWM Channel 3
MOSFET fall time =62.5 x TFALL3[7:0], ns
Default: Os

TRISE3 7:0 r MOSFET rise time of PWM Channel 3
MOSFET rise time =62.5 x TRISE3[7:0]p ns
Default: Og
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FFI M
22 4RIRFF DEVID
SRFARIRRT (11111:)E {iI Value: 1000 0001 5
15 14 13 11 9 8 7 6 5 4 3 1 0
Reser Reserved Reser Reserved Reserved DEV_ID
ved ved
r r r r r r
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
Reserved 14:8 r Reserved. Always read as ‘0’
Reserved 7 r Reserved. Always read as ‘1’
Reserved 6:5 r Reserved.
Reserved 4:3 r Reserved.
DEV_ID 2:0 r Device derivative identifier
000z Reserved
0015cCLE92104-232
010z Reserved
011z Reserved
100 Reserved
101z Reserved
110z Reserved
111pcLE92104-131
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