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®1 5| HECE TLE92104-232QX
Pin Symbol Function
1 GH1 Gate high-side 1
Analog /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
CP 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 MOSFETSs.
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 CSAL 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) HERINREIFEANEIPCBEIFMIITLEI2104-2328, NRGRENBHERSIEMEAME, REIER
DIRFFRTE R (WEEM) .
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4 = m— R
4.1 BITRATEE

r2 S RATEEY
T= -40°C = +150°C, FrERREAX T, RSB ERAERER FRIEZEME)

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

Voltages

Supply voltage Vs -0.3 - 40 % - P 411

PWM input voltages (PWMx) | Ve 03 |- Voot |V lI]< 10 mA P_4.12
0.3

Logic input voltages (SDI, Vson Vs |-0.3 - Voot |V |I|< 10 mA P 413

SCLK, CSN, EN) Vesns Ven 0.3

Voltage range and SDO Veno -0.3 - Voot |V |I|< 10 mA P 4.14
0.3

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

CSINX

Differential input voltage range | Vigpiss -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 Vs, -8.0 - 6.0 Y - P_4.1.7

Voltage range at SHx Vsh 80 |- 40 Vv - P 418

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 |- Vstl7 |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 | Vepeey -0.3 - Vs+0.3 |V - P_4.1.24

pins CPC1IN, 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

2020-09-21



o~ _.
TLE92104-232 |nf| neon
Multiple MOSFET Driver IC

P m—RAEE

r2 SN RARTEE" (52)
T= -40°C E +150°C, FrARREMEX T, RASIHNERAEDRR (REZERE)

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| Vesppauz -4 - 4 kv HBM? P_4.1.18

pins versus GND

ESD susceptibility all pins Vespeomr -500 |- 500 v CDM? P 4.1.19

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

pins

1) REIJEFMIR, HIZITEE.
2) XEEN SHx FUEESTRIRT 4 mA B, Ves on 4 FTRETE -1.0 E -0.3V 28]
3) ESD M5 4%,HBM B FANSI/ESDA/JEDEC JS-001 (1.5kQ, 100 pF) o

4) ESD TS, HEHEIB[EEEI“CDM”, FFEIEDEC JESD22-C101,

Pt =

1. ﬁﬂﬁgﬁ?gﬁg@@g BIGERXT EEEEHRA (£ 170 BT BITELEXTRABE (G F 1 F LIEAGE
é E_?///ﬂ g/ YH ﬁ 1#o

2. EEHIRIFIIEE S TERTLEIC TEEHEF AT E S 1 F iR MBI SR 9B TIEE TIEE
Bl RIFIEETEN TIELLEL IR TEMTIR T Yo

4.2 T{ESEE

®3 T {EBE

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

Supply voltage range for | Vs,oy [6.0 - 28 v - P_4.2.1
normal operation
Extended supply voltage  |Vseq |5.5 - 6 % Y Parameter P 427
range deviations

possible
Extended supply voltage | Vgiexy |28 - Vsov orr2 |V Y parameter P_4.2.2
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 Vv - P_4.2.4
Datasheet 11 Rev. 1.0
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o — R

K3 TEEE (%)

Parameter Symbol Values Unit |Noteor Numbe

Min. Typ. Max. Test Condition |r

SPI logic input voltage Vspis 0 - Voo Vv - P_4.25
VSCLK’
VCSN

Junction temperature T -40 - 150 °C - P_4.2.6

1) REFEFNE, BIRITHERE.

AR TEILIEERER, ICRIBE TR ETT. B EE B T F 2R 5t 75
o
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TLE92104-232 |nf| neon
Multiple MOSFET Driver IC

P m— R
4.3 #pE$T

AFE: IR FHHEEIRIEIEDEC JESD51 Fr/EE/EHY. B THEE 2156, 1815/5]

www.jedec.org o

R4 FABRHT

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

Junction to case Rinsc - 7.1 - Kw Y

Junction to ambient Rina - 31 - K/w Y2

1) REFEFM, BIRIHERE,

2) IEEMIR, L EZIEIE Jedec JESD51-2,-5,-7 7£ FR4 2s2p R E BAASHABSIEHM; =@ (SH+HE) 71
76.2x 114.3x 1.5 mm BYRBE& IR _L3#HITIRIN, ZBERE 2 THRETE (2x 70 mm Cu,
2x35mmCu) » FEEABERT, RENBRER T HNSHI TS E—RNER R,
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BR
5 BER
5.1 =z

ZMOSFETIRGHICEERM MR VsfllVio o
Vo9 1/0 %&pas (8235 SPISIR) FIZIEFRERAIAERIREERMEE, Voo 2HF 3.3V K 5.0 VIBEEONRIE

iy =8
Vs ZIMOSFETHItRIKBhZR IR I B TR o Vs 5IBITUEIT B I B R IPIE 1 B it

RN EREDR, Rty BETEN, FHEEEZEPRESNARRSTE. Voo Mvs BT
BRA T EMhE e R B A HITE M.

5.2 BRI

Sleep Mode
EN = Low

Low current

consumption
Gate Drivers OFF

Normal Mode

EN = High I

Watchdog continuously
retriggered

EN = Low

Watchdog Error

ail Safe Mode
EN = High

FS=1
External MOSFETs

are tumed OFF

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

4 REE

ERE KB EXT F I L IEEEIRIAI Vs Filo B Ko X FRELEEBEIFIVs Voo » 1BZFIZHE

7.8E M $E5.22 &,

5.2.1 EEER

TLE92104-232 @134 EN SIHNRE NS B FEHEFFSPIEILNEter i NEBERRN. EIEEERT,
MOSFETHtRIREHES BB, Fh@ISPiIEO#ITARE,
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R

FIR BT Voo Vs WEBEEIFECERN, BIIHMNEHREFMATERIFELEERR (BUE
710FE)

5.2.2 KRERIR X

WL EN SN E AEEF, ZMOSFETIRENICH NRERIE, FZIEIRERIER SR tosiesr? (BIR¥E
HIER A tCCP + 3 pus) , LUEETHXFIMIE MOSFET, EHERT, RNEZPIETERMASFERISEH,
SPIFFSR=E

Voo BN JHFE BB //I\ﬂgIDD_Q o Vs B HFERTR Dﬂglscz EEISQ + IsQ_BRAKE®

ALBLUUTFIER, VoHFERER NI :

v TEHNRERIE BT PASS_MOD = 00,F1PASS_VDS = 05

o TEHNKERERE, VsMARIETF Vsieer_ser

WIBLUTIERS, VoBFERR M Ise +lsq srake

o TEHNRERIZE BT PASS_MOD = 015, 10s. 11:3{PASS_VDS = 1;

v HBVEMBETF Voieer serVRBEFIRE  (BIVE MIETF Vsceer serBIEBE LA T Vs EFEE Vsieer ser AT)

GHx/GLx5GNDZ [B]FY A ZB BB PR Reano R BE ,  LATRRRIMNEBMOSFETHI MR FB 1A o

SRR WL EN E1771E B FRIFFLEEAT a5 T (tENL_FILT) =A8 pS) , HHEN BXET 75 EF,
TBHEFSHANKEIZT, HAFGFS T =Ell. HEN NEEBFHT, FHRIER IE 7
BIR B EHT S

5.2.3 HERZESER

MRHMEVBEIR (BBHAE 7.10 ) , SHBEEANBBELZLIER, FS UFEN (BBR2ERE
F) FIMEE MOSFET ERABSHEEAR (F 6.2 F) HAEE&IME, BE tHBxCCP B (8 7.5.1
) ., AEHERSREVUELTRENER (TRENMBREWECE, BT 6.4 1, FiESME MOSFET 13
waitr, FEEFRBER) . EMEEREN, BARITUTEI?:

1. 75P% GENSTAT F1F85,

2. EEIAFERNIEWDTRIG LE 4 1 (GENCTRLL ),

3. EEI JMAEHARYE WDTRIG fiLE X 0%,

EHELZLER T, PR TWDTRIG. CCSO. PASS_VDS. PASS_MOD. CSAlL. CSA2LZYb, iTHIZ
ERWELENRINE, EIERXT, ERIBANGS (WDTRIGHIPRSN) ZERRSS (GENSTATERIM)
EHIBWEE, HiGE SPIEN (2BREFEY) .

EHPELZ RN T EGENSTAT A HIVERHfIE S AR E B LR ST FEHR IR G AEBIEIR S,

1) TEtosiecriia] SPI LS RZH,

2) BATREERENFAREESHRELZSIEN. MRHFNTABTZFETIMSPIT, NZ3tRRisgiELeEN, #8
RITHIBRMEF BB F A REHENEEE,

3) EBMERESIEXT, BERER, cPUVRATEMRS. Eitt, MERSERXMERN, GENSTAT HAEMIEL IR LA
FREERBYERERR, A aeEFECERMREIZS.
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R

TERHBIFFIART, THRIRESPIEM, MAUEMRN T IREUEHEFRSEESR.

5.3 EMTRH
U TEHMA FBEN:

Voo XESE il :

GNBRVoo<Voo rore, NIEXFINEERWFA BB KFo — B Vor>Voo rord X FINEER MM E (L. FE/T,
NPORfI (EXk LEBEfibit, ZRNE/HIREFT) ZEMN 0, LUREEMRT.

EN S|BI&E i :

SNR EN SIFMRHIME, MPEABTRKRES, BEHENKEER, —ESHFHNEBRE (terse 27
% EN= %EVDD>VDDPORETI, NPOR 1ﬁ§§ﬂg 0, LX?E%E{TL)Iin‘&O

L GENSTAT #5488, NPOREIN 1,
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R

5.4 BT IR

(infineon

WK BB a1 3R A =il FMEE IS MOSFET Mt IR chER it FB, EFETE CPCIN 1 CPC1P. CPC2N #1 CPC2P. VS #1

CP ZEEE=IMNEER,

Ccp 2470 nF
_”_

CCPl CCPZ

CPC1IN
CPC1P
cpPC2p

VS

r
- |

T T:]—

o— Single/dual stage
charge pump

% Precharge

Logic

o

Els FAEIR

HCPSTGA=0 (ZRIAME, BMGENCTRL2) , F¥HRAWNEERRI/E,
9N%R CPSTGA =1 (GENCTRL2), 23fFBEh)IRE BRI BRR

v WRVe>Vepsoos: TLE92104-232 MR BRI SR IR EI R BB TR

v WRVs<Vepsosp: TLE92104-232 MERLREBTR SR IR B AN BB 3R o

BIRBAERBITRMERE VS 5 IR EFE .

5.5 MR &

B] LUBCE BB SR AR A F PR RIEERSY . EREFRANINIRES, JLUREERERTZSFND P

RH AR RIIRZR,

VSRR R GENCTRLIF YT HI{IFMODEIR B
+ FMODE=0: TiAHl,

+ FMODE=1: AGIIME =156 kHz (BRIAE) o
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Multiple MOSFET Driver IC

(infineon

BR

5.6 SIS

5.6.1 B BIR
&5 BESIFY: B8R

INR 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
Current consumption, EN = LOW)
Supply quiescent current Isq - 2 5 MA T;<85°C,Vs=13.5V |P_5.5.1
PASS_MOD=00g,
PASS_VDS=0;
Supply quiescent current lsoa - 5 7 MA T;<85°C,Vs<25V |P_5.5.61
PASS_MOD=00s,P
ASS_VDS=0;
Additional supply quiescent |/sq prae - 5 7.5 HA Tj< 85°C, P_5.5.60
current, brake enabled Vs=13.5VY
PASS_MOD=01gor
10gor 11go0r
PASS_VDS=1g
Logic Supply quiescent Ioo_q - 1 3 MA T;<85°C P_55.3
current
Total quiescent current Ip qtlsq |- 3 8 HA T;<85°C, Vs=13.5V [P_5.5.5
PASS_MOD=00s,
PASS_VDS
EN Low filter time tosieep - - Max. |pus  |?®BD_PASS=0 |P_55.49
tCCP +
3us
EN Low filter time tene FiLT 1 - 8 us 2 P_5.5.51
VS for LS1-4 setting Vsieep ser |- - 5.5 ' P_5.5.63
Current consumption, EN = HIGH
Supply current ls; - 45 55 mA HBxVDSTH =001s, |P_5.5.6
BD_PASS =0,
Icr=0 mA
Supply current ls, - 83 100 mA |8V <Vs<28V P_55.7
HBXVDSTH =001,
BD_PASS =0,
lep=-12 MA,
dual stage CP
Datasheet 18 Rev. 1.0
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BiR

)5 BSIFE: BIR (%)

AR VSOVTH=0, M Vs=6.0VE18V; IR VSOVIH=1, M Vs=6.0VE28V; Vor=3.0VES55V, T;=-
40°C £ 150°C, FrERREAEXT i, BIRERGNGIMH (PRIESHIHER)

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

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

Icp=- 6 mA?
Supply current Is o pass |- 10 20 mA | HBxMODE=00s, 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 IpoDiag 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,
lPDDiagOff

Logic supply current Iooa - 2 2.8 mA |*AdditionalVDD  |P_5.5.55
current per CSA on,
CCsS0 =0,
VCSOx=4.5V,

LS shunt,

CSAxL =0,
lPDDiagOff

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,
lPDDiagOff

Logic supply current Ioos - 4.2 5.2 mA |? AdditionalVDD  |P_5.5.59
current per CSA on,
VSOVTH =0,
VCSOx=4.5V,

HS shunt,

CSAxL =1,
loppiag off

Datasheet 19 Rev. 1.0
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BiR
)5 BSIFE: BIR (%)
AR VSOVTH=0, M Vs=6.0VE18V; IR VSOVIH=1, M Vs=6.0VE28V; Vor=3.0VES55V, T;=-

40°C E150°C, FRERREAEXN T, BIRERBNSIE (RESEIRA)

Parameter Symbol Values Unit |Noteor Number
Additional logic supply Inb_poDiag - 1.5 2 mA  |Additional VDD P_5.5.53
current pull-down current when all

Ipppiag are on
VS with active bridge driver (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 Vv Vsdecreasing P_5.5.12
UV ON/OFF hysteresis Vsuvhy - 0.5 - v Vsowon~Vsuvore” P_5.5.13
OV switch OFF voltage Vsovorri 19 - 21 Vv 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 Vsovore 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 - Vv Vsuvon = Ysuv orr 2 P 5.5.18
VS undervoltage filter time | tysuv_rit 7 10 13 us Y P_5.5.47
VS overvoltage filter time | tysov Fit 7 10 13 us 2 P _5.5.48
CP turn-off delay after VS |ty cpysoy 128 |16 192 |ps |? P_5.5.50
overvoltage detection
VDD
Voo Power-On-Reset Voo por 2.40 2.60 2.80 v Vopincreasing P_5.5.19
Voo Power-Off-Reset Voo porr 2.30 2.50 2.70 v Voodecreasing P_5.5.20
Voo Power-On-Reset Voororiy |- 0.1 - Vv Voo por~ Voo pore 2 | P_5.5.21
Hysteresis
1) SR VSBEEVgeep ser AT, WEFEZRINVFHSERo
2) REZEFMR, HIRIHEE.
3) EEIFMRAR X BIRFRIFEE,
4) BEIHIITFVSOVTH,
5) SR TFCCso,
Datasheet 20 Rev. 1.0
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R

5.6.2 ST ZHEMAPWMx, EN

+*e6 S PWMx. EN

IR VSOVTH=0, M Vs=6.0VE18V; IR VSOVTH=1, M V=6.0VE28V; Vop=3.0VES55V, T;=-40°C
ZF 150°C, FREBEANTFM, BERERABANGIH (FRIESHEIHEA)

Parameter Symbol Values Unit |Note or Number
Min. |[Typ. |Max. Test Condition
EN high voltage Venn 07x |- - v - P_5.5.22
VDD
EN low voltage Venl - - 03x |V - P_5.5.23
VDD
EN hysteresis Venmy - 0.12% |- Vv b P_5.5.24
VDD
EN pull-down resistor Rep en 30 40 50 ka |- P 5.5.25
PWMx high voltage VowMn 0.7x |- - v - P_5.5.26
VDD
PWMx low voltage VowmL - - 03x |V - P_5.5.27
VDD
PWMx hysteresis Vowmry - 0.12x |- v b P_5.5.28
VDD
PWMx pull-down resistor ~ |Rpp_pwmx |30 40 50 ko |- P_5.5.29

1) REFEFNE, BIRITHEE.

5.6.3 BERBSEY

R BSRHE: BER

AR VSOVTH=0, M Vs=6.0VE18V; HNERVSOVTH=1, M Ve=6.0VE28V; Vopr=3.0VES55V, T;=-40°C
ZF 150°C, FREBEAENTFM, BERERMBNGIRH (FFRIESHEIHEA)

Parameter Symbol Values Unit |Noteor Number

Charge Pump Frequency fep - 250 - kHz 3 P_5.5.30

Output Voltage VCP vs. VS | Vepmin 8.5 - - \% Vs=6V, P_55.31
lcp=-6 MA

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 | Vp, 12 15 17 % 18V <Vs<28YV, P_5.5.41

VCPvs. VS, CPSTGA=1 lecp=-12 mA

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

Rise time, CPSTGA=0 trise vep1 10 60 100 s 8V<Vs<28V P_5.5.35
(25%-75%)1234

Turn-on time, CPSTGA=1 |ty vep2 10 40 80 ps 18V <Vs<28V P_5.5.36
(25%)1)2)3)5)

Datasheet 21 Rev. 1.0
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(infineon

R

®7

B BER

AR VSOVTH=0, M Vs=6.0VE18V; TR VSOVTH=1, M Ve=6.0VE28V; Vop=3.0VES55V, T;=-40°C
ZF 150°C, FREBEANTFM, EEBFRANSIR (FFRIESHIHEA)

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

Rise time, CPSTGA =1 tasever2 | 10 60 100 |ps 18V<Vs<28V  |P_5537

(25%-75%)%239)

Charge Pump Undervoltage |Vepyu1 5.5 6 6.5 \% CPUVTH =0, P_5.5.38

(referred to VS) VCP falling

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

(referred to VS) VCP falling

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

to single stage charge pump

Automatic switch over single | Vepso sp 155 16.5 17.5 v CPSTGA=1 P_5.5.44

to dual stage charge pump

Charge pump switch over Vepso ny - 0.5 - \% S CPSTGA=1, P_5.5.45

hysteresis Vepsops ™ Vepso so

Charge Pump Undervoltage |t.p,y 51 64 77 Us 3 P_5.5.39

Filter Time

Charge pump minimum lepocy - - -12 mA | P s=135V;

output current CPSTGA=0

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

output current CPSTGA=1

1) SHEURTFEBACro

2) Ceper= Cepey =220 nF, Cp =470 NF, 1p=0 MAs

3) REIEFNIK, HIRITERE,

4) WEREBAFRo

5) BRREMER.

Datasheet 22 Rev. 1.0
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F ik X zhas

6 Z ot IX ch2%

TLE92104-232 5 T I\ EohifitkIREhES, BESSITHIZ M n B8 MOSFET, ECE N =LKL,

HOPHF

BN B IREH2EXT MOSFET BIFEH,
TEBENGE, MR TEESHSIER (BD_PASS RIZAIA{E=1 HFfH HBXMODE=00:) » &£ 6.4
ME 655,

BT & EBD_PASS HOEM RS FESER, ET6.1. =T 6.2 M1ET 6. 3R ENEX THIF
R HI S PWMIT Sl

ZE I INTEIGEBD_PASS 0.2 E1 1§ F7A HBXMODE i/ 18& 400, B¥ 11, L{EEF 15 /T [ SE 1Rk T,

=8 MR IREha% T EE=
EN BD_PASS |HBXxMODE[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 AllHBXxMODE=00gs |Passive Chapter 6.5
orllg
Low X X Passive Chapter 6.5

1) AR ARME| vsS EE. VSRIE. CP RESTLEHE, FHH TLE92104-232 R FHIELZ 2R,

Datasheet 23 Rev. 1.0
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F iR X zhaR

SHx

Yo

)

VbsmonTH

F

llllllllllllllllllll

L,

Highside
Gate-Driver

]

4—
o
S

VSHH

High-Speed
Comparators

+
]
AL
VSHL
o)
Ny
—>

NS

O~
Current-Steering
DACs

.T._”TI(I_
)
_ =
E
3
=
a
>
o
O
>
C o2 I
B 0O
g0
-1 @©
A (O] A
A o
=
4 4 3.
[HN®)]
w_ @_ 55
5
o

EE - — ¥R IR Eh 2%

BEe
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F ik X zhas

6.1 MOSFETEUERT T @I AR EN281E%] (BD_PASS=0 HEN=F)
BURFECE (il HBXxMODE[1:0] (HBMODE, R 9 f1R 11) , & NEiA{EiZ MOSFET RAILLZE:

v 28

v BUE (F4R, TPWM)

o EPWMIERTECE (5F 6.3, PWMSET)

w9 FHMREE

HBxMODE[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 Frikzhes b T EBIRFURTFEAGE (BD_PASS =0)
AT E AT x B AARAMOSFETRIRISRAUER N, x=1..40 EHR11 BTFHREEPWMERIFEA
SRR E,

YNER HBx ;& A MEY EERIEBCERIPWMIEE, N3Eid 453511 E HBXMODE[1:0] /3 (0,1) 8% (1,0), HBx BY{EiZ
5 S IMOSFETHEFFEEECE (BPWM)

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

IHARDOFF Mtk IXches o] IR B KB EX M F IDCHGx[4:0] = 3L,BHMEBER (B8R
PWM_IDCHG_ACT) , HE—HFHIXTMAIMOSFETS @AY, ZEE A TIRIFEMOSFET XM, X—INREE:
BT FERXXERERE,

ICHGSTx =HMRIRshes=EHIRUWEIER, USESIL x KA xo ICHGSTx EIEHFFES
ST_ICHGHERE,

®10 R FEIRCE FEOA

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%

Datasheet 25 Rev. 1.0
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e IX=hEE
&10 FFEFEI R R
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<To, MIBEVe28VHIVos<Voson B ICHGSTX280, MEZE Ve28VHI Vos<Vesion)2
3) EICHGSTx<Ty, MIBEVe2Vegorrns BICHGSTX28y, MBE Ve2Vesorry2

IHOLD @R F #4528 MOSFET BUMR RIFIERR RS HIRIFE R 2SI AHEE GENCTRL2AHY
IHOLDIZHI I EL &

WNEIHOLD=0:

»  MOSFET fRIFZBIRE, BNl (BREME 12.5mA)

¢+ MOSFET fRIFXBTIRE, B R Nlbce: (BREUEN 142 mA) o
WNERIHOLD =1
+  MOSFETRIZFSEBIRE, BER N, (BEEE 23.9mA)

»  MOSFET BB RIRIFE e (FREY(E 26.0 mA)

HFREhR G T RCEEN B RS LU EPERY, ReEEmeE BB B T <M MOSFET:
v VSRIEEE

o TR

v VoslE

v BEREXE

+ OCEN= 1By & 435

6.2.1 EIIMOSFETIRFEEHE
HFERNPRZX BREP

WNR LSx A TFFiBIRZE (HBXMODE[1:0] =015) , TE HSXBUE (HBXMODE[1:0]=10s) ZHl, f=IMOSFET
KEXXERFRIPREESE (BEET)
o TECSN EFRZFE B E tuexcer acive2AIE] :

- =IZIMOSFETI@ET BT -ICHGSTxfRIF R BTIRES

— {32 MOSFET BIMARIEIT BRI -ICHGS T LS
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F ik X zhas

v TEtusccer active 2 SR BT BLTE tsxsiank active+ trvos FFEEETIB] A

- =IAMOSFETHIMAR B B3t ICHGSTX FEER

~ {EIZIMOSFETI®ID B3 -IHARDOFFIRIF X MTIRZS  (FEXBRFNER)
v TEtrosZERAT

- BEIOMOSFETRYIREHEEFRFER{KZEIHOLD

- {KIZMOSFETHYIRTHEE FRE L= -IHOLD

SP| Frame accepted

Turn gn HSx

CSN
Previous State > New State 4
HSx OFF > HSx ON | I_l
LSx ON > LSx OFF ¢

V5
1GHx tHBxCCP tHBxBLANK
Active Active tFVDS
ICHGSTX <‘. l_\
0

ICHGSTX o=

IHOLD H—
A B ‘
-ICHGSTx

_
(]
T
Q
<

A

[

-

, HOWD  f
-HOLD 1 R
-ICHGSTx =+ I— .

Hard off

-IHARDOFF =

=7 R X BRARIPEIAMOSFETS A

AFE: CSN LA BB TISaZEEY, R, SPIIESTEE CSN LHAZ/ERZBHER 3 us H1T.
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FHER TR X BRI

INRFEHSX #E (HBXMODE[1:0]=105) Z AT LSXTFXFIRE (HBxMODE[1:0]=00s) , NEIAMOSFET
EEERXXBRFPHNERTSE (B ES)
v TECSN EFHBZIE, FFEEBTEI A tuseiank activet thos:
- =IAMOSFETHIMAAR B EE AT ICHGSTX FEER
— KM MOSFET fR¥FXMTIRZS, EBM/ -IHARDOFF
v TEtrosZERAT
- =IIMOSFETHIIR TN ER PR ZEIHOLD

- {KIIMOSFETRYIRBHEEFRE L ZE -IHOLD

SP| Frame accepted

Turn gn HSx
CSN
Previous State - MNew State [
HSx OFF - HSx ON | U
LSx OFF > LSx OFF
t
IGHx tHBxBLAMNK
Active tFVDS
ICHGSTx T R
0
t
VS ICHGSTx 4L
IHOLD
-IHOLD t
1GLx
0
t
LSx internal
drive signa
IHOLD
-IHOLD t
Hard off
-IHARDOFF ==
%= D =2 B
=8 TR X BRI EIAMOSFETSE

AFE: CSN LB TS ZEEY, R, SPIIESTE CSN LHAZ/ERZBHER 3 us H1T.
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6.2.2 {32 MOSFET 548 3805E
{RIOxIFEEBUERIEIAR S 55 6.2.1 BRI IR (V1T = 10X FEIAX A A E A,

6.2.3 i M MOSFET BY <
Y TLE92104-232 1ZUNEISPILA K ] FH89=140 #0132 MOSFET (HBXxMODE[1:0] = (0,0) 3% (1,1)) A :
o HSx # LSx BIMARTE trercce acine BT IBIAA (B 9) 3BITEBIR -ICHGSTX JHER

¢ TEtuscer active Z5 R BT , HSx F LSx BYIRGHEEFRFEZE -IHOLD

5Pl Frame a coapted
Tumn off HSx and LSx

CsN l'

-ICHGS5Tx

tHBxCCP

IHOLD _

JHOLD I t
-ICHGSTx

IGLx

JHOLD t
-ICHGSTx

Elo X B E L MEIAMOSFETRY X B

AFE:  CSN LA BB TISaZEEY, R, SPIIESTEE CSN LHAZ/ERZBHER 3 us H1T.
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6.3 PWMHFHIREh 2840 F E BhiR B R9$R1E (BD_PASS =0)

TLE92104-2328 M T = "PWMEE, PWM1. PWM2. PWM35|HIAENPWMIEERHEPWMIES,
RAEIZHIZZ23HBMODE MIPWMSETENIRE, — M LIRS — I PwmidiE (TR 11):

«  PWMSET FHIPWMXEN , BAHEZA PWM &EiE x

¢« PWMSETHHJZHINIPWMx_HB[2:0] iEZFE 47

@i PWMx_HB[2:0] 3ER$EHII HBMODE[1:0] (HBMODE ) EZ& PWM R\ FHYRLE &8

fFlan: MBI TAIABEE HB3 BUEBBRET ZIPWMIEE 2 (LAPWMBEIFES!)

1. 1%E HB3MODE[1:0] E (0,0): HB3 A TFEES

2. ¥ PWM2HB[2:0] 18BN (x,1,0), FIF PWM2ENIEE N 1 (HB3 RIFEPEIRTE, JRIZF pwm2 5HIE
EENGES)

3. 1&E HB3MODE[1:0] /3 (0,1): PWM2 BRESF HB3 BRI

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

1
Os don’tcare 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 000z 0r 100g 01s Low-side of HB1 is mapped to PWMx
1s 001g0r 1015 01s Low-side of HB2 is mapped to PWMx
1s 010s0r 1105 01s Low-side of HB3 is mapped to PWMx
1s 0llsor1lls 01s Low-side of HB4 is mapped to PWMx
1s 000s0r 100s 10g High-side of HB1 is mapped to PWMx
1s 001g0r 1015 10 High-side of HB2 is mapped to PWMx
1s 010g0r 110s 10 High-side of HB3 is mapped to PWMx
1s 0llgorllls 10 High-side of HB4 is mapped to PWMx
1) x=1..3

2) ¥y H PWMx_HB[2:0] il %

R YTR— T E TG EZ 1N EHPWMEE, TSIRESPI#EIR, EXMIERLT, SN F
FFHISFEMOSFET 1548 /7], # HHBVOUT_PWMERR FHJHBXPWME) 248 &1/,

6.3.1 FEEHFLE7 MOSFET I E

EPWMIER T, ¥R EEN, SEHIBREERINEE, UIRREAMOSFETHTHERGRE: X6
MOSFETXFIET, F—EFEBEIRAIXIMN (4557%) MOSFETEIEmhSE. &iE 11. 12. B 13. E\14.
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YNSREN_GEN_CHECK =0. PWM MOSFET #f185& MOSFET, MiE—3¥Fa9%IMIAY MOSFET #1470

MOSFET,

SNSREN_GEN_CHECK =1: TE&"MOSFETRIZ X BB/ fRIF B8] (tHBXCCP Active, tHBXCCP FW) £53RBY (7%

A~ MOSFET #BRiZ% ) , Zas il F4589H-MMOSFETR B /EMOSFET , HiNMOSFET/E FW MOSFET

(B 10) .

o IR VSHX>Vsuw: EIZMOSFETALURMOSFET , {KIAAMOSFET /I ETHMOSFET

© YNSR VSHx <Vsu: NHEAMOSFETALLMMOSFET , =IAMOSFET /Y ETIMOSFET

v UNSRVsu< VSHx <Vsun: FCRAMAE XERRMOSFETS ERIMOSFETZ [BIVX 5], FEFIEHIMOSFETA #
INA B ETIMOSFET 6

HS and LS are off
Freewheeling through
low-side MOSFET body diode
VSHX < Vsy
LS = FW MOSFET
HS = Active MOSFET

CP CP

DHor | ] DHor
é CSIN1 : CSIN1
L -
Highsida GHX {f: } Hughside , GHx ﬁ@
Gate-Driver T % Gate-Diriver ol
e £

J

\LoH/

T SHx SHx
'
HighSpeed | ] High-Speed "l | S
Dn?mafu—s +_] Camparalors +_] +
- ySHL — il
Adi| ]
Ve VeGP
Lowside 5 GLx ﬁ Lewsside Ll /I':
Galgﬂmrd/ %: c;au-.nmerd/ 4 -{’:
- | E
sL i sL

=10 FRhEEFRMOSFETH I B I8

SRR PWM 15 5[5 F HBXMODE[1:0] ZEERHIMOSFET , S4E 7] E ZMOSFET £

SRR HIEPWM S8BT /8]#Z F tHBXCCP FW, ZEZPWM S BAT/a]4Z2 FtHBXCCP Active , TUE; 2T E
ZIMOSFETBE4EAMOSFET (1825545 6.3.558), LAY, PWM MOSFET#8#1 7 Z#ZMOSFET » #
aEw, BIREYIIEA L ZETT,

B 11, B 12 B REBENEAGEETIRERA ETIMOSFETEI RG],
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Z etk IX 5h 2%
VS
PWM \
HS1 . J_
Active 1 i 1 ='I'ime
PWM » MOSFE iy Vi HS2 OFF VOUT1 X
ouT1 "I=HJ:|< VOUT2 AFW  AFW  AFW Time
LS1: FW .
MOSFET 4 Time
M
- m—f~ Current Flow PWM = High AFW: Active Free-wheeling
LS1 ON
== Current Flow PWM = Low
B 11 HB1 FMETRIEER: PWMIEN=1, PWM ZFF HS1 (HB1MODE[1:0]=10:) o

BNIERNAEE{T: HS1 9FEE) MOSFET, LS1JJ FW MOSFET,

PWM

HS2 ime
L FW MOSFET vout2 AFW  AFW  AFW

el - B R

VOUT1 Time
ouT1 »—LU ouT2
LS2 .
Active MOSFET Time
LS1 OFF
iy <« PWM

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

HS2 ON
== Current Flow PWM = Low
=] 12 HB2 FMIERILEFA: PWMIEN=1, PWM [ZFHF LS2 (HB2MODE[1:0] = 01¢).

BIIERNRMEEIT: LS2 AL MOSFET, HS2 9 FW MOSFET,

E13 fE14 BREBHEALBENIEITSSRF EIMOSFETRYRA,
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VS
PWM

HS1: FW

MOSFET, -
PWM —b N HS2 OFF vouT1

AFW AFW AFW
VOuT2 Time

P——

Il

OUT1 ¢

ouT2

LS1: Active
MOSFET

Time

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

=] 13 HB1 EMERILEF: PWMLIEN=1, PWMEZFF HS1 (HB1MODE[1:0] = 10s).
BAERREBYEIT: LS1 2EEIMOSFET, HS1 2@ FW MOSFET,
PWM
HS2 ime
Hsﬂﬁl A Active MosFeT  VOUT2
AFWI_| AFWI_|AFWI_|
) VOUT1 Time
ouT1 »—m ouT2
LS2 -
FW MOSFET fime
LS1 OFF A . PWM
RS
- Current Flow PWM = High AFW: Active Free-wheeling
= Current Flow PWM = Low L52 ON
& 14 HB2 LM ERIEEFR: PWMIEN=1, PWM M FBF LS2 (HB2MODE[1:0] = 01:),

EBYIERN A EBNIEIT: HS2 2FEIMOSFET , LS2 2 FW MOSFET,

6.3.2 PWMIRT, FRVECE
UTEDHERTPWMIEX THRBEIZEHIS R, Sl ETBMIREMERERRRE (B15) :
o EAMMRIESI (AGC[1:0]= (1,0) ¢ (1,1) , GENCTRL2) : TELLRILT, FiFcEBEERAMFMEE
}%‘tﬁ%?PWM MOSFETHIMR., XLEBMATFRERNFEMNXMIER AT EZENBINE, BSH
6.3.3%,
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(infineon

o TENAMRIES (AGC[1;0]=(0,0)): TEURNT, MFTBMFKEMKZIIEM, BSHAER

6.3.4.1,

o+ TREAMMRITH] (AGC[1;0]=(0,1))o TELLARTT:

- MrEMEREER

- TETRRREERNER, BRETRIPWMIEE x (x=1...3) BYPWM MOSFETHRARISG LAERE B2 37 IPCHGINIT i#1T
e (BEPWM_PCHG_INIT F1&EY5 6.3.4.2)

Synchronized
PWMz
! .
IGS Precharge  Post-charge
PWM MOSFET PoHEx - P .
-l redischarge
ICHGMAXx
IPRECHGx POCHGE
ICHGx ”-l—,-\ -
[ + t
- IDCHGx IHEXCPP | I
. IPREDCHGx Cross-current BLANK for PWM MOSFET Symmetri;ation
protection delay HERCPP
tHERCPP for symmetry
15 PWMETR B RFAFTERE. FUREMSFEBMEL, AGC[1:0] = 10:5( 115, POCHGDIS = 15
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6.3.3

A ARSI PwM TERZC

AT AL AEMRERIERA (AGC[1:0] = (1,0) 3 (1,1),GENCTRL2) EIEIASRIAPWMIRIERAIEIAY

MOSFET £,

2E $ 6.3.1 E IRIEAGCHNIS B R E X EEHF L FRMOSFET 6

Ri&: SLEIBMOSFETIRGZZRES BIPWMIBE 2z, z=1,28 3,
2ZE 16 X F=iAPWMATE 19 X FRiIAPWMFF X BIFEXIE IR,
TLE92104-232 435\ EAEEFN s B B RAN TR BRI, LUESIBIER (toon) FIKMTIER (toorr) SECE BEMHILEL

ZAPWM MOSFET Be B S @M XU IR Z723TDON_OFF1. TDON_OFF2. TDON_OFF31&E&E,

FZ N ESHMOSFET B F@ M R MR @ MRS ZF 172SEFF_TDON_OFF1. EFF_TDON_OFF2.

EFF_TDON_OFF3HRixEXfY,

12 PWMECE AT E S B XM EBRNSES

Abbreviation Definition

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

Suffix z Related to the PWM channel z (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.

tHBXCCP 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.

Datasheet
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F12 PWMECE T A S B X BRNES

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 Ilpcigo and IDCHGMAXz.

IPDCHGINITZ 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

TPDCHGZz[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 Vsy (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 (tusxcce) 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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6.3.3.1 EBEAAAMEESNEZPWM, BYERAEFEIETT
TENEBHBEVIER, EPWMESHEMNEI— N FHEEIAMOSFETRIFIMOSFETIZE Sl

Ri&: PWMiBEz, z=1,28(3, NATFTHFHFxBEILIMOSFET, x=1...40

=l Current Flow PWMz = High
m—~ Current Flow PWMz = Low

HSx: Active IDS_HSx l .

MOSFET HSx %
PWMz | ” ” | —_— 'GS_?_S{ A ESE HSy OFF

~ 8
VGS_HSX S

SHx O
LSx: FW
MOSFET LSx
IGS_LSx
—-
\
S
‘\"-.
VGS LSx ~~r
=16 PWMIEEzBR S B Eiax, EBHERRBIET
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External y
PWMz

-

\J

Synchronized
intern. PWMZ“ tPWM_SYNCH

-
-

\J

Charge t
phase Postcharge Phase

lPCHGE

\i
A
/

IGS_HSx
A

ICHGMAXx
IPRECHGx

ICHGx

tHBxCCP FW tHBxBLANK Active

A

Active MOSFET

HSx internal
drive signal tFVDS

- A -~
ICHGMAXx

IPRECHGx -I /
IHOLD IHOLD

ICHGx sCHCx y

- IHOLD

VGS_HSx

VSHx

vs
VSHH

P
:
W

VSHL

IDS_HSDx

IMOTOR

\

IGS_LSx

—»
\

- ICHGFWx

FW MOSFET
AFW

LSx internal A
drive signal tFVDS
- IHOLD B E—

- IHOLD slHOLD

- ICHGFWx

A

- IHARDOFF Hard off

s
B 17 AIASE, =iLPWM, AGC[1:0]=(1,0)EK (1,1), EBHIERHEHIET
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=iPWMHER B AT A S8

SIAIMOSFETIV S B MM RS (BB 17)

1. X ERFIFMER : XX EFFIFtHBXCCP FW TERZRPWMZ E SV B EFHEFFIS. 1E tHBXCCP FW
BR8], 1EIZIMOSFET x XUAFEBEERN - ICHGFWx, [REIBYTEIAIMOSFET x{RFXHo

2. FE: tHBxCCP FW i[5, SIZIMOSFET x BYMtRk = LAEE R IPRECHGZH# TN ZR BB, ZEEBFF4EATIEIA
tPCHGz, IPRECHGAR— 1M ARZE&%k, BERENYN (WT—T) .

3. FE: tPCHGz Zf5, FEEBEERM IPRECHGz f&ZE ICHGZ, MEBMHItDONZY , HREHEHSHEE
B9 tDONZI#ITELER, LABIEN % IPRECHGz (BRUFMFHEEMIAIAIES]D) o 2 VendAEVsun
By, FEEBRNELZESR,

4. TG ZTBMERGE, HSx TEBERNIZHIESE 62.5 ns (HEUE) 1IZIN— D EIRMEXE ICHGMAXX,

R BT IR EPOCHGDIS £ 1 A/ 12 /5/5 7 BLI5E, ZZGENCTRL2 o

o 75 B8 BB TR B T IR £
BEXTHERERNER, 2EET 6.3.6,

R AGC[1:0] = (1,0) T (1,1) (BMWGENCTRL2 ) , FIFEEBHE L IPRECHGz @— NHENSH, BHE
tPCHGz ERjE)ENN (B TPRECHG ) » TLE92104-2324 %8 IPRECHGz, {#32FF tDONz S5EZEEITAD,

IPRECHGz #EH (V[ E/cnco (BREY{E 1 mA) F1ICHGMAXz i8] (ZPWM_ICHGMAX_CCP_BLK3_ACT) o

% TLE92104-232 SPI #ZEWEIE PWMz_EN iIEE AN 1 B9IES (ZPWMSET ) BY , IPRECHGz #1%&{kA
min(IPCHGINITz, ICHGMAXz) (ZJPWM_PCHG_INIT) o

BILUERLA NI AE:

AGCFILT =0 (GENCTRL2 ): RERIER
o WIERBEMHY tDONz LLECERY tDONz &, MTETF—FiFEEBMER IPRECHGZz =1E M,
o R BEWDONz SZFECERY tDONz, MET— Mz EBMEL IPRECHGz &=/

v WNRIFHINIIPCHGADTIEIR I FZ2RGENCTRLIF B DB N 01 1, Tz E RS S BN 1
N2 EFRME (BT 6.3.6),

AGCFILT=1: NMAIEKS
¢ NREEFEIPWM BRI EKDONZELECERY tDONz £, MET— N EMEE IPRECHGZ =10,

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

3) AJIREVERMHI tDON, SZEFF_TDON_OFF1. EFF_TDON_OFF2. EFF_TDON_OFF3
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v NREEFEIPWM BIHARERL tDONz FEFECERY tDONz, NMITE TF—MFEEMES IPRECHGZ 2=F L
o WNRIFHIMIIPCHGADTIEIZHI Z1288GENCTRLIFE I 5N 0 1 1, FFEE RS BIEINskE 1

NER2NERMER (F 6.3.6),

v NRXFWIEREER, WET—PFFTEME, IPRECHGZ (RIFFAZE,
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infineon

External 4

A tPWM_SYNCH
Synchronized

intern. PWMz 1_—|

IGS_HSx
A

Discharge phase
tPDCHGx
———

-IDCHGx

- IPREDCHGXx

Active MOSFET

—

tHBxCCP Active for cross current
protection

tHBXCCP FW for
symmetrisation

HSx internal
drive signal &

IHOLD

\j
A

- IHOLD
-IDCHGXx

-IPREDCHGXx

- IHARDOFF
VGS_HSX,

J -IDCHGx

-lHOLD

Hard off

A

tFVDS

N
VSHx

tFALLX
-

» IDOFFx,

vs
VSHH —

/
VSHL _|_

VSHH
VSHL

IDS_HSDx
A

IMOTOR

\

’
IGS_LSx )
ICHGFWx

LSx internal
drive signal

FW MOSFET
AFW

ICHGFWx

IHOLD

tHBXBLANK FW

tFVDS

| IHOLD

- IHOLD

E 18

RIIPWMHATEIHY A i3 < By

Datasheet
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EIAMOSFETHY XU AN ERSERE (B ILE 18):

1. PWM 5 SXIFREMFIERATE : HSXTERIER PWMz {5 S B FRESBEHERIHBXCCP FW Y, LIME S @R
R X BRRIPEY 852K E,

2. TMER: —BEARFRILFTERIBTEItHBXCCP FWEESR, =iZMOSFET xBUMIARIS LA - IPREDCHGZ
AT, FF4RETIEI9tDPCHGZ, IPREDCHGZEZRFINEEEK, BERENM (BRT—T) -

3. HXE8: tPREDCHGz Zf5, FlMEBERRBVLEIT{EM IPREDCHGZ ?BEZE IDCHGz, MIEH A tDOFFY,
HIEHS IPREDCHGz BECERY tDOFFz #1TELER (BRI EBEMRNAIAER]) . HEMERE
tHBxCCP FHABSLESR, MMSEMRZ X B IRIF,

4. AXERFIPMER: XX ERFRIPS S IAMOSFETHITRR BB B B i#1T. XX ERIRIFM
ESTEXI PRI R B AEIRE RV B, 1F4EATF8] JItHBXCCP active, 7EtHBXCCP activeff|a], 1Kz
MOSFETxfRIFRUTIRZS. tHBXCCP activeZER/G, ANRMOSFET Vsu<V su, NMEIZIMOSFET xBIHH
W8I ICHGFWz BERFE R, EZEtFVDS &R,

o £8 B8 AR B R A 2
BXTHNEBRRNER, S2EET 6.3.6,

N5 AGC[1:0]=(1,0) 5% (1,1) (BIGENCTRL2) , NIFHAEEEE R IPREDCHGz 2— 1 BiENE .
TLE92104-232 =1A%& IPREDCHGz, {EM1EMtror-, SECE EITED,

IPREDCHGZ #EH L Elocnco (BRTY(E 1 mA) F ICHGMAXz 28] (ZJIPWM_ICHGMAX_CCP_BLK3_ACT) o

L TLE92104- 232 SPHEUREIE PWMz_EN IS BN 1 193§S (B DIPWMSET)BY , IPREDCHGz #1381
min(IPDCHGINITz, ICHGMAXz) (£ 0l PWM_PDCHG_INIT)

YN RITHIIIPCHGADTTEIE H B 1E2SGENCTRLL FEM DR 0F1 1, FMFEEERSD BIEINSR D —
DI DEBME (BT 6.3.6)

A LU AT A

AGCFILT =0 (GENCTRL2 ): R{ERIER

o WRBERDOFFz LLEEERY tDOFFz £, MITET— /X Tk EEHAIE] IPREDCHGz =1E 10
v WIRBDOFFz 3 FECERY tDOFFz, NTET—RFNKEBHAIE] IPREDCHGZz =8/

v WNRIFHINIIPCHGADTIEIZ I FZ2RGENCTRLIF B DB N 0 F1 1, T E RS S I MR 1
N2 EFRME (BT 6.3.6),

AGCFILT=1: RZFHERK28

1) SMEBPWMZIES SHNEESHEIHEIY , SEAEFIMBPWMIE S Z BITZTE HEIR tewm_svncHo
2) IPREDCHGz #HI7E ICHGMAXz FlloceoZ 18lo

3) ALURERE R tDOFF, &ZEFF_TDON_OFF1. EFF_TDON_OFF2. EFF_TDON_OFF3,
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v NREEFEIPWM B A X tDOFFz LLECERY tDOFFz &, NI IPREDCHGZ 1 F— Ml B RS
1,

o NRBREFEAPWM BEHIN B3 tDOFFE FECERY tDOFFz, NI IPREDCHGZ 7 F— N ZE B ER SR
g

o NRXFEHERERER, WET—1FFEEMER, IPRECHGZ fRIFAZ,

o WNRIFFHUL IPCHGADT B 0 F1 1, MIFAFEEEE RS 5 INSR D — A BB Ko
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6.3.3.2 EBAAAMKIEHINEZAPWM, BYENBEIETT
LUTFEB AR T & PWM 5 SHEINEI— N FH78918K2 MOSFET BYBY MOSFET =1,

BRi&: PWMBE z, z=1. 283, MAFFH x B MOSFET, x=1...4 (B19) ,

=l Current Flow PWM = High
weel-  Cyrrent Flow PWM = Low

HSx: FW MOSFET
HSy ON IGS_HSx
/
-~
_ -7 VGS_HSx

SHy o O SHx
1IDS_LSx LSx: Active MOSFET
LSx
LSy OFF IGS_LSx
. - PWMz
’/
—="VGS_LSx

19 PWM @38 z BRETENEMI x, BHLIEAREIEZETT

PWMFHHEHIBIHER 5 5 6.3.3. 1B VAR E F REFEZIREA x FEA x LUREEV sun FVsuo
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6.3.3.3 EBEAARAMREFHNELZPwWM, BYERNZBHIEZET

BRI TEBPWMERIEHIA R (ZRE 20) B FHHER TRVEIAMOSFET , BB IMBARK
BRFRMANERME S
XY ETIMOSFETSIEB. KEFERAS[E] AR _EF+F0 TR Bl 1T 1 RSN Eo

=l Current Flow PWMz = High
==l Current Flow PWMz = Low ? Vs

HSx: FW IDS_HSx

PWMz MOSFET HSx l
IGS_HSx 7 N HSy OFF
[Tl — = Ef
VGS_HSx ™~
—py

SHx O I y I 0 SHy
LSx: Active

MOSFET LSx
IGS

_LSx

P

1%}
[

VGS_LSx  ~=w

20 BB IRHEIAAN z RESEIEA x, HBAERNREBHIETT
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Infineon

etk IX zhas

Active MOSFET

FW MOSFET

External
PWMz

A
Synchronized
intern. PWMz

tPWM_SYNCH

-

IGS_LSx

Discharge phase

-

tPDCHGx
————

\J

- IDCHGx

-IPREDCHGx

LSx internal
drive signal "

tHBxCCP FW for
symm etrisation

tHBxCCP Active for cross current
protection

A

IHOLD

Y

[]
- IHOLD
-IDCHGx

-IPREDCHGx

- IHARDOFF
VGS_LSx

- IDCHGx

N

- IHOLD

Hard off

\

tFVDS

VSHx

Vs
VSHH

VSHL i

tDOFFx  tFALLx

VSHH
WSHL

IDS_LSDx
Iy

/

~ IGS_Hsx

ICHGFWx

[\

HSx internal
drive signal

A
ICHGFWx

IHOLD

tHBxBLANK FW

tFVDS

loceo

- IHOLD

=

B 21

Datasheet
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6.3.3.4 EAEAAMRIESRELPWM , BHIFANEZBIIETT

ZBHNEXTSUPWMETRIZERIS R (BE 20) B FABERX TRIELPWM , BBEIMNBIKER
RN EME S,
XY ETIMOSFETFIEB. KEFZERAS[E] AR £ F+F0 TR Bl 1T 1 RSN Eo

==l Current Flow PWM = High
= Cyrrent Flow PWM = Low

HSx: Active MOSFET
IGS_HSx
-—
’
”
l¢ _ .~ VGS_Hsx

-—

1=}

SHy © ) M O SHx
lIDS—LSX LSx: FW MOSFET
LSx
Lsyiﬁl iy IGS_LSx |_IJ_IJ_L
-, 3 PWMz
L* . —="VGS_LSx

22 BB IRHEISAIN z BRESENEID x, HAERNRBHIETT
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etk IX zhas

External
PWMz

Synchronized .
intern. PWMz| tPWM_SYNCH

L

IGS_LSx
4 - A

t
i::?: Pestcharge Phase

IPCHG‘S
ICHGMAXx
IPRECHGx
ICHGx
0 t

tHBXCCP FW. tHBXBLANK Active

LSx internal
drive signal

ICHGMAXx

IPRECHGX 1
IHOLD / oL

ICHGX wlCHGx__y

0 t

Active MOSFET

- IHOLD

VGS_LSx

™ _

VSHx

) sty

vs
A VSHH
VSHH i
= JOONg
VSHL + VSHL t

IDS_LSDx

IGS_HSx

- ICHGFWx U

HSx internal
drive signal

| FWMOSFET

tFVDS
IHOLD s R A——

- IHOLD A=lHOLD

- ICHGFWx

- IHARDOFF Hard off _

N~

—_
=

& 23 HWEIHPWMBYETEXET, AGC[1:0]=(1,0) 5% (1,1), EBHIIERNRBHIET
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6.3.3.5 FATIAT BN XETIEREY B FIR AL

=i TDREGx (GENSTAT) 357~ {8 BB vl F M AR I %175 28 (AGC[1:0] = 105K 115) BY PWM 183& x B 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 TNFEEEBMTANEBMEX EN_DEEP_AD =1
Y15 EN_DEEP_AD =1, NMZETER., BRI ST 7 B FITH A B 72 #EERFE 1Ko
E24 fFzm BT EPARGNIREE T X—RE, EHERRNWIERF LM EX.

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

MNRTEB T toonFtoorr FHFETEH—T RSP FRFTBESEINS PR, MNBRHRHREFETRL . AfE,
TEFR s BRI — N RN ER (B25) o
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TLE92104-232
Multiple MOSFET Driver IC
Zohii ik Ik zh2
TDON adaptation
with two current
steps (IPCHGADT =
1)
Current i+2
Currenti
tPCHG tPCHG
TDON adaptation
EEmmm—— \ith ONe current step
i+1
i
No: TDON EFF =
TDON TARGET ‘ ‘ “

tPCHG tPCHG
Precharge phase splitted in 2 H:]' |
sub-phases |
----------------- 50% 50%
N
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 .
...5 = g or |
g .g ................ 25% 759% B 75% 254
©° @ — >
o 2 tPCHG tPCHG
; (U] TDON EFF = TDON
=35 TARGET
)
e
Precharge splitted:
E.g 87.5%-12.5%
ETC... *
= 24 7 B BT FE BB AT 5l, EN_DEEP_AD=1
Datasheet 50 Rev. 1.0
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tPCHG = 250 ns

TDON adaptation
with two current

steps (IPCHGADT =
1)

Current i+2

Currenti

tPCHG tPCHG

B

TDON adaptation
EEmm— \Vith ONe current step

i+1

«

>
tPCHG tPCHG

]

Time modulation entered i+1 —|
Precharge phase splitted in 2 i
sub-phases

>
tPCHG
TDON EFF = TDON
TARGET

Exit the time modulation mode 1)

Precharge splitted:

75%-25% if TDON EFF > TDON TARGET i+1 i+1
25%-75% if TDON EFF < TDON TARGET i .
or 1
SanrEs - manaE e T mrnns s e 25% 75% = 75% 25 4
:4—.» -
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

25 iR B Bl iASIBYAR A, EN_DEEP_AD=1
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6.3.4 T Al ARSI PWM TEET

SR AGC[1:0] IZE A (0,0) 3% (0,1), MZEBRIIAMRIZHI, PWM MOSFET BB M SBA XM EIR A=A
To A LUEERMMED

ABMEPWM MOSFET BYBArF@F X KriEiREY 8] (TETDON_OFF1. TDON_OFF2. TDON_OFF3H
fE) . REMILE, IRESZF1F22EFF_TDON_OFF1. EFF_TDON_OFF2 . EFF_TDON_OFF3 {[}iR&PWM
MOSFETEYE % S8 F0 X KT BT a],

6.3.4.1 TrIAMIIEHEIBNPWM T {E4EN, AGC[1:0]=(0,0)

% AGC[1:0] = (0,0) (BIIGENCTRL2) B, PWM & FHIRIREHESHIITHI S £ 6.3.3E “F Al AR
BEHEIE pwM TR B9ERTRE , NETF 7 BTN EMERAYING] A BB FrARE.
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6.3.4.2 TrIAMIIEHEIBNPWMIT{E4&EN, AGC[1:0]=(0,1)

3 AGC[1:0]=(0,1) B (JLGENCTRL2) , PWMIRT\ FAUMRIRENZEHIITHI56.3.4.1 TTRIEARBIARRE, B
T e AR FE I R PWM T /FIR TV, AGC[1:0] = (0,0), FRZMRETEMT — MK EMER.
tPDCHGz HAiE], BRETEIPWMIEIE z BIPWM MOSFETRIMATR IR Th28 B MR IXTh 28832 BRI -IPDCHGINITZ 2
17H%E8 (JLPWM_PDCHG_INIT) ©

2EE 26 EEPWMITHIBIEIIPWM MOSFETHEY X K,
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PWMz A
1ﬁ
t
IGS_HSx
4 Discharge phase
tPDCHGz
——-
° t

-IDCHGz f B

-IPDCHGINITz

tHBxCCP for symmetrisation tHBXCCP for cross current protection

- -

A

HSx internal
drive signal 4

IHOLD

\

0

- IHOLD p—
-IDCHGz - IHOLD

-IDCHGz
- IPDCHGINITz

Hard off

- IHARDOFF
VGS_HSx tFVDS
| -~

N

tFALLZ

* _ g DOFFz

VSHH j; VSHH
/
VSHL + VSHL .

IDS_HSDx

IMOTOR \
t

IGS_LSx A
ICHGMAXz

< tHBXBLANK »

LSx internal tFVDS
drive signal -

A
ICHGMAXz

| IHOLD
IHOLD

- IHOLD

& 26 B=id pwMm TRRT - TR AR ZHIRXE, AGC[1:0]=(0,1)
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6.3.5 EBEFHEBFELIZLETH PWM TERR

TR S A E N A RE R BT (REY, EEHAEHA MOSFETHIREPWMIE S, 153 REREFHNS
S LR, ERhEUREEA,

AR ZIEFREN_GEN_CHECK (EN_GEN_CHECK 20) , EXLERMET, FEEIEHIRN%EY]
Zt, R, FZMOSFETFIZEAMOSFET BYE#7R AIGE= R 3%,

EFE ZEs TP A NE T B BN EF ST FHIFFHATEtDON tDOFF. tRISE FITtFALL .
tON < tHBXCCP FW BEtOFF < tHBXCCP activeo

—RIERT, BHIERAESIETIT, tON>tHBXCCP FW H tOFF > tHBXCCP active
E27 B T BYE R EETPWM MOSFETHIZAAMOSFETRI R ZRIE4IE = :
¢ tON KRFEMR X BRRIFEIE] (tHBXCCP FW)

+  tOFF tb EBHR X BB IRIFBY(E] (tHBXCCP Active) 1

tHBXCCP1 tHBXCCP2 tHBxCCP3
External PWMx signal I FW tON FW (sym) _ active
\
) / time
Control signal for
Active MOSFET |
: k time
Control signal for
free-wheeling MOSFET
time
27 PWM TRENIAERSS - — 15 tON > tHBXCCP FW, tOFF > tHBXCCP

active, EBHIEAREFHIET

—f&tER, BYERNEBHIEIT, tOFF>tHBXCCP FW E tON > tHBXCCP active
E28 S EVERLBNIEITEPWM MOSFET FI4EAMOSFETHIRERIEHIE S
+  tOFF tb FW XX BB fRIPBYIE] (tHBXCCP FW)

¢« tON KFEDIR X B RIPATIE] (tHBXCCP Active)
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ZFohtR IX5h3%
External PWMx - .
signal tOFF .
time
tHBXCCP1 tHBXxCCP2  tHBXCCP3
i FW \ FW (sym) | active
N \
/ / time
Control signal for
Active MOSFET /
. K l 'time
Control signal for ___§
free-wheeling MOSFET
time
28 PWM TEERXNAEES - —R&1E . tOFF > tHBXCCP FW, tON >tHBXCCP
active, BBYFARBIIETT
Datasheet 56 Rev. 1.0
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B2 tOFF < tHBXCCP active

HIMBPWMIE S B X BT BT B8 FECE MY Esh3E X B IRIFBYIEIRY, ERNMOSFETHIZER MOSFETZIBIE
EX%. Eitk, PWM MOSFET (EHHBXMODE[1:0] PWMIEHE) #{E/EBIMOSFET o EAIEN, BRE
BYERNBETIE. PWM MOSFETHIEHIE S 55MBPWMIE SHELL, RIET —MEURR X BRRIFTIE,
5PWM MOSFETAESTRIMOSFETIRIFRIT (THELR) - SEE29,

tHBXCCP2
FW (sym)
tHBXCCP1
FwW
External PWMx signal \ )
OFE ! time
Control signal for t
MOSFET
" time
Control signal for
MOSFET opposite '
to PWM MOSFET tme

29 PWMI{EERESLZTHLRBIAERES , tOFF < tHBxCCP active

KB 5Z3EL: tON < tHBXCCP FW

LHNEPWMIE S B SE AT a8 FECE VAU R X BB RIPEY(EIAY, EEIMOSFETFILLR MOSFETZ[B)F
EXS, Eitk, PWM MOSFET (FHHBXMODE[1:013%#8) #{EAEEIMOSFET » #aA1E, RIKENIEN
1 #HIZ1T. PWM MOSFETHIEHIE S 5IMEBPWMIESHELL, R T — MR X BERAFRIFEE, £ IE30,

tHBXCCP

FW2 (sym)

tHBXCQP
tHBXCCP o[ Active

FW 1
External PWMx signal [ |

ON time

Control signal for

MOSFET

time

Control signal for
MOSFET opposite
to PWM MOSFET

time

30 HEETLETFTPWMI{FEBIAERES , tON <tHBXCCP FW
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6.3.6  HRRIXENIZEFA

SR IREhES ERAETE IR M 1.0 mA Ell 100 mA BYERR, 9932 MEMIE 31 FIE 32,
F &) MOSFET ML MOSFET RYZE BRI R BB 3 al@d LU F A NECE

* REG_BANK {ii (GENCTRL1)

o BEIZTZ2EPWM_ICHG_ACT. PWM_IDCHG_ACT. PWM_ICHG_FW

F 5 MOSFET FIZEEE BB ;A EHPWM_ICHG_ACT BCE ( REG_BANK =0)
FEIMOSFETHYRX EB B2 EHPWM_IDCHG_ACT EZE& (REG_BANK =0)

4757 MOSFET RS FB AR EE BB A FHPWM_ICHG_FW ECE  (REG_BANK=1)

100 *
- .
90 *
H *
. 80 - ®
.
c
E [ *
:5 70 —+ +
o .
o0 60 *
g ’
O Lso ¢
s E i *
*
E 40 — *
= r
c L *
= 30 *
£ i .
2 L 2
20 - *
R *
10 ; * ¢
F S
- *
L Py &
0ose® . . |
0 5 10 15 20 25 30
ICHGx[4:0]dec

31 PWM TFERX TR ECE =B EBR
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13 PWM T{FE TR FE B

ICHGXx[4:0], ICHGXxFWI[4:0], Nom. charge current Max. deviation to nominal
IPCHGINITxX[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 B Vis< Vgsony (2 ICHGX/ICHGXFW < 14pB9) , V528V B Vgs< Vgsionz (2 ICHGX/ICHGXFW > 15,B%)
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100

*

90 - .

80

30 - .

Nominal PWM Discharge Current
[mA]
U
o
*

20 + L 4

10 - -

o
OI%I\\
U+
=
o

15 20 25 30
IDCHGX[4:0]dec

=] 32 PWM TR TR ERE B BRI
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K14 PWM T BT TR B ER T

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%

1) Vos2Vesorrn (2 IDCHGX € 14pBY) |, Vs> Vasiorrz (24 IDCHGXFW > 15,8Y)
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6.4 M ThHER

GHx 5GNDZ 8] ARz GLx 5GNDZ [B]BYEBBE  (Reeno) FIHATRZE EN={REBTEK Voo <VoororsBY, JMEB MOSFET
IEEE T{EFBD_PASS {iZ1{i ( GENCTRL2 ) BY, ELHIESHMRIRTIZHEA, XL THIBEEH
XA, MOSFET J&id BB EE 7T IHOLD fR¥F X AR TS

FEBERTD, MRELEHESHMIRIRENIER (BRERXIE. VS KEFMSE. HXxbr) , EE
HIELZ W T, Roow BHEUE, 5 BD_PASS FNIRE T X,

iR IX =h 38 F= B8

EEEER FiETEBD_PASSIEE N 1 H FiE HBXxMODE[1:0]=00 8% 11, MRIREhEE =RIEH. VS AN
E’gi‘ﬁ%% EE;)?LB%:ZEIS_BD_PASS #E. Rceno %EZ/%SISEO

6.5 #EhIE TSR Eh 28

LI Eh2 b FREShiE BT, BT LUSHI{EI MOSFET LS1. LS2. LS3 #1 LS4, FREEfth MOSFET ¥E#EEh
GBS ZIR

IR Ehas b FAREnE T :

v EERRKT, WEBD_PASS =1 HFfE HBxMODE[1:0]=00sZ% 1150

o REFARERRTC (EN={EEEFE) .

v TRVpp < Vop potin

YR Eh2R A FHEEhiE AT, {FKiZ1 MOSFET LS1-LS4 FOIRZSEIPASS_MODEC &, ¥
+ W05 PASS_MOD[1:0] =00g: LS1. LS2. LS3#0 LS4 X<iF (MEEHHLER) o

+ YN8 PASS_MOD[1:0]=01s: LS1. LS2. LS3FILS4FF/E (FEFIEN) o

+  YN5R PASS_MOD[1:0]=10s : &Vs>Vsovpasseorr > NI LS1. LS2. LS3F0 LS4 B GIEHIEN) o PWM3
5| B N EBFF R (Rewms_on) T Lo

+ Y13 PASS_MOD[1:0]=115: # PWM1 =758 Vs> Vsoveassorr > NI LS1. LS2. LS3FI LS4 F/E (IEHIEH
H PWM13ZH]) o PWM3 S|BIEMEBFFR ( Rewms_oo) FHio

LS1. LS2. LS3#0 LS4 MOSFET fiINEBA23=X 10 nF, TEton_so_rass N FiHo

IRIEARBRAZTIC FPASS_MOD XFLS1-LS4IKE, THIXVoo < Voo rosr B Vst F Vsieer serBI B 8ORVs KF
Vsieep_seT » M LS1-LS4 B917 840E PASS_MOD = 10g _ﬁé; Eﬂﬁ&\/s MmERNEREE—MEE., i
SERMEMNAET,

1) 4NERBD_PASS =0, PASS_MODI[1:0]AYi& & {XFEEN= 08XVDD < VDD POffRETHEZK
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TLE92104-232

Multiple MOSFET Driver IC

(infineon

F ik X zhas

6.6

MR JX zh 2% FB S I

Sk IRehestE X B EB S IETE Ve >Vs + 8.5 VI B,

*1s5 SN MRIEENEE
yzE%VSOVTH =0, Mvs=6.0VE18V; URVSOVTH=1, M Vs=6.0VE 28V; Vpp=3.0VE 5.5V, T;=-40°C
% 150°C
Ver>Vst+ 8.5V, PR EBEIHEN T, ERBERRNR M IS I CRIEBEIME) o
Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition
Comparators
SHx High Threshold Vsin Vs-2.5 |- Vs-2.0 |V P_6.5.1
SHx Low Threshold VL 2 - 2.5 v ReferredtoGND  |P_6.5.2
SHx comparator delay Eshx - 5 30 ns b P_6.5.26
MOSFET Driver Output
High Level Output Voltage |V, 10 - 12 v Vs>8V P_6.5.3
GHx vs. SHx and GLx vs. SL, Cloada=10 NF
CPSTGA=0 Iep=-12 mA?
High Level Output Voltage |Vg3 7 - - v Vs>6.0V P_6.5.5
GHx vs. SHx and GLx vs. SL, Cloada=10nNF
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
VGSs 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
Datasheet 63 Rev. 1.0
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Multiple MOSFET Driver IC

F ik X zhas

&15 RS HREzEE (50

ANRVSOVTH=0, M=6.0VE18V; IR VSOVTH=1, M Vs=6.0VE28V; Vop=3.0VES55V, T,=-40°C

£ 150°C
Ver>Vs+ 8.5V, PR BEIHEN T, EREFRNR M2 IS PFRIEBEIME) o
Parameter Symbol Values Unit |Note or Number
Min. |[Typ. |Max. Test Condition
Discharge current Ichcso -119 -95 -71 mA  |IDCHG =30p P_6.5.41
Cload= 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 | Rguenp 10 20 30 ko | P_6.5.12
GND
Low RDSON mode Roncce - 22 40 0 Vs=13.5V P_6.5.13
Vep=Vs+ 14V
lens=Iocn =31
(max)
Gate Drivers Dynamic Parameters
External MOSFET gate-to-  |Vgsion 9 - - v Vs> gy P_6.5.50
source voltage - ON ICHGx < 14p
External MOSFET gate-to- | Vgsionp2 7 - - v Vs> 8v P_6.5.51
source voltage - ON ICHGx > 15p
External MOSFET gate-to- | Vs orp: - - 2 v VIDCHGx < 14, P_6.5.53
source voltage - OFF
External MOSFET gate-to- | Vgsiory2 - - 5 v YIDCHGx > 155 P_6.5.53
source voltage - OFF
PWM synchronization delay |tpwm_swei |50 - 150 ns b P_6.5.46
Pre-charge time tochoo 100 125 150 ns Y TPCHG =005 P_6.5.18
Pre-charge time techcor 200 250  |300 ns |YTPCHG=01s P_6.5.19
Pre-charge time techcio 400  |500 600 ns |YTPCHG=10s P_6.5.20
Pre-charge time techoit 800 1000 {1200 |ns  |YTPCHG=11s P_6.5.21
Pre-discharge time topchcoo 100 125 150 ns |YTDPCHG=00s |P_6.5.22
Pre-discharge time topcrcor 200 [250 (300 |ns |YTDPCHG=01s |P_6.5.23
Pre-discharge time topcHco: 400  [500  |600 ns |YTDPCHG=10s |P_6.5.24
Pre-discharge time topcrcor 800 1000 [1200 |ns UTDPCHG=11s |P_6.5.25
1) REIEFMIK, HIIHER,
2) ICHGX[4:0]=11111; (E&EY(E100 mA)
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Multiple MOSFET Driver IC

RIPATISH
7 RiPMIZER

7.1 R RIP
iR (CP3IH) MM eI AT IMNE n YABMOSFETREE, MMEILEIRIREFRF. 2IE50,

7.2 T (7i%)

EBER (CP 3B mMHBeIAFNRNEMSIMNE n JABEMOSFETEE, ZMOSFETRIER ST <. I
M, BIEHIgsLeBEAEIXALTEFR, LUBFAMOSFETRIEE, HItiR{/EHRIZIFTLEI2104-
232, BEHE 50,

7.3 EHER THHRIFEREBEELK

Y EN == HBD_PASS = 0 (FiiRzh2sabFEshETL) , BELLIRB[ENBCES MOSFET, LURIFEIZ
MOSFET #1112 MOSFET 1£ S8 IKZSHA (8] 53 51 BA LE X sthFO ¥ BB A AT B& o

WNRCNERREE, WAERBYFEH Bk,

WNR HBxD =0, x=1..4 (VDS1): %05 DH # VSHx Z B/ EBEEE T HVDSIECEMRERE, M7 x
Wiy (W3R1e) .

MR HBXD =1, x=1.4 (JAVvDS1): ¥ CSIN1 FIVSHx Z[a|lEBEEBIIHVDSIEEN REBE, M
B x #Bidr (m&k16) o

18 M VSHx # SL Z [B]RY BB E ZE A MEKIAMOSFET 5 vs B%EEE (lFR16) o

& 16 RIS ERME, EN=S, BD_PASS=0
HBXxVDSTHY[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

110s 600 mV

111g 2V

1) x=1...4

2R HBXVDSTH[2:0]=111; 2V JB) FHFXAKE FHIZEH., EFIEBIRTFTZHXTARE
TR B R/ F B RS — T B [EEE, LUBEE VS HIBETR LTI EFEDB 7o
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RIPRIIZ R

WRBEMNEZM, SHEBIRSREIEREIR:
¢ ETEBER.
o RRRBESNE SRS RENFFSMEHKTFEERIEKTE (BR1%F17 F1GENCTRL2 TFVDS

i) o

&R17 RS 8 R B a]

TFVDS[1:0] Drain-Source overvoltage filter time (typical)
00s 0.5 ps (default)

01g 1lus

10s 2 s

11g 3us

NS IRIRERE SRR ATES -
v ZRMBFFEBIE,
- TREBEBTRIRIEST_ICHG BV EMRE , FASTFR MOSFET Z RI#IFEUEUE—1¥,
v RS FFEEEDSOV X M B M1,
v 2FREFEFRTD VWSE 2RREFHE L

SNRAMEIE AR — MOSFET FERIFIE, MWIREFFEDS0OV UIUERRA BEE B ABFEF

7.4 #MEnE TSR RBELS
YUIREhEE A FARGHIRTUET, LS1 & LS4 el LIECE (BEY 6.5) o
WNERPASS_VDS BEIMIE A LS1. LS2. LS3# LS4 MOSFET HYRIRE & Mi%,

IFTF terk sopass (EEBTE]) , 7 LS1. LS2. LS3 LS4 MOSFET FFARCEZ G, RIRMIE (VSHx-
VSL, x=1ZF 4) HZB&,

TRIRME IR TS R BT 18] S tosmon_riut_so_pass Bl VDS BB /IVuosmon_eo_pass  (BRZ{E 370 Z1K) ©
MREMERELE, W:

» LS1. LS2. LS3#0 LS4 MOSFET #%

*  PASS_VDSOV LU KDSOV Fr 3 7 FOARZS L4 & fiLo

LS1-4 A LUEIT ;5 PRDSOVEFTEE, jEBRDSOV ;5% T PASS_VDSOV,

7.5 R X BRARPHIRFREESE BB E

P AR IR B 28 4R B 22 X BRI ARIP B BN R RS FE == 1 B Al

R R BRI [F — A AR MOSFET Eil.

EEARERN, FRIEQNHRA, LBREMOSFETHEIEL £ #IRMHFER .
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RIPRIIZ R
Pt =

1. [REFFBEPWMX_EN (73IEZ 7 (x=1...3) B, ERFPFIZTEAERIRET A LOBT HIE#75E
X

2. FMFIx (HBx) S KA (HBXMODE[1:0]=(0,1) EE(1,0)) HI G BIT/E BTG =S 2 HBx _LAIVDS 1Z/E12
12, AUt EEF I 7F HBXMODE[1:0]=(0,0) BY (1,1) AT &M I /F1E,

7.5.1 XX BRI

BT HIZFFSS CCP_BLK1 , AJLUIUXT IR B RIFAIZ= EAY/E] ( (tCCPx, tBLANKx) , x=1...4)

ENESESaE S i

FEHIMOSFETHISL MOSFETHIAR X FE R IPBY (8] @I IR E /Y.

»  EP MOSFET IR X BB fRIFBY B]FRIZHIML TCCPX_ACT ( CCP_BLK2_ACT .
PWM_ICHGMAX_CCP_BLK3_ACT) #1CCP_BLK1EtE&

» £ MOSFET BYAZ X BB R P AT E] RIZ M TCCPx_FW (CCP_BLK2_FW .
PWM_ICHGMAX_CCP_BLK3_FW) FlccP _BLK1fiE

w18 R X B RIFETE

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

000e 375ns

001s 625ns

010g lus

011s 1.5pus

100s 2 us (default)

101s 3us

1108 4 us

111 16 ps?

1) HXFEFFEIN 16 ps BIRX X BARRIPESEIRY, BFZFHRRAREERGIIZETE 30 mA LUF, LUBRTIKE
VR

7.5.2 Brikeha2 AUE R T RIRE E= 5 B iE]
ARETANE (BlF19) RKEYIENAFMOSFETNSEN, T ANEIA, fmRdELEIRERE
457 MOSFET 1 ESIMOSFETHI T BT I 1S S :

+  EGH MOSFET BY= B BEY[B] 3= 5l i TBLANKX_ACT (CCP_BLK2_ACT.
PWM_ICHGMAX_CCP_BLK3_ACT) F1CCP_BLK1EZE

« 4557 MOSFET Y= B BY (B8] R HIMiL TBLANKx_FW (CCP_BLK2_FW.
PWM_ICHGMAX_CCP_BLK3_FW) FIccP_BLK1E(E

PWM IR T RYHHF
AR & EBVIEN N ZAE (EN_GEN_CHECK =0):

+  PWM MOSFETHYZ B AYjE] M FW MOSFETEYAZ X BB A fR1F BT[] (tHBXCCP FW) 455k AT FF iR, SE 33,
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Multiple MOSFET Driver IC

(infineon

RIPRIIZ R

*  PWM MOSFETZXF] (tHBXCCP Active) BY, XX EERIRIPETIEIZE RS, FW MOSFETHIZE BEY[E1 I8, &

£33
D 33,
PWM
| .
IGS_PWM
)S Post-ch:
MOSFET tPCHGz osteharge
———-—
ICHGMAXz
IPRECHGz tPDCHGz
| ———
ICHGz
0 t
-IbCHGz \L'_l
- IPREDCHGz tBLANK for tHBxXCPP for ‘ tHBxCPP
tHBXCPP FW PWM MOSFET i Active

IGS Freewheeling

- ICHGFWz —/ tBLANK for
) freewheeling MOSFET
E] 33 PWMIEFRAPHFHT A E, BRALXENERET (EN_GEN_CHECK = 0)

INRENE L BNERNZEAR (EN_GEN_CHECK=1):

+  ERIMOSFETRYZ B BYE] MFW MOSFETRYAZ X B A IRIFATIE] (tHBXCCP FW) ZERfEFHI8. SILE34
ME3s,

+ FW MOSFETHYZS HEY{E]{E E & MOSFETRIFIR I R B IRIFETIB]EEREFF A (tHBXCCP Active) o

2 JLE 34 FE35,
PWM
/ I t
IGS_Active
MOSFET PCHG2 Post-charge

>

-IDCHGz
-IPREDCHGz

tHBXCPP FW

. E—
tBLANK active for
PWM MOSFET

IGS Freewheeling
MOSFET

ICHGFWz

tHBXCPP Active

ICHGMAXz
IPRECHGz tPDCHGz
—
ICHGz
' [— '

tHBXCPP FW for

.

- ICHGFWz —[

-—>
tBLANK for
freewheeling MOSFET

& 34

Datasheet

PWMI{EEX P H= AE, #N%BYEZ AR (EN_GEN_CHECK=1),
BYERRAEHIET
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SO
Z
RIFAIZ BT
PWM
| t
Inverted,
PWM
l .
IGS_Active
Post-ch:
MOSFET PCHG2 ost-charge

-

ICHGMAXz
IPRECHGz tPDCHGz
—>—-—
ICHGz
0 t
-IDCHGz -— » “
tBLANK for \

-IPREDCHGz tHBXCPP FW for
isati tHBxCPP Active

. tHBXCPP FW Active MOSFET

IGS Freewheeling

. e
35 PWMTRMrREfmS B, % A8t AR (EN_GEN_CHECK= 1),
BH{ER R ENE1T

ST REEBUER AT, TEEIFET:

o BERL EERXERFPERN (B7) , MRIIMAY MOSFET Z I EHEIE.

o EN2: SPHERHERS/GILEISIBMOSFET , MNRFHAFEES (E8) -
FHEEAUER U T ERISFRHITEE . XY T E5) MOSFET, FAIfEAEFF28CCP_BLK2_ACT Al
PWM_ICHGMAX_CCP_BLK3_ACT ; Xf F £’ MOSFET, ®] ff F§ & 77 8% CCP_BLK2_FW

PWM_ICHGMAX_CCP_BLK3_FW,
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RIPRIIZ R

&19 IR ES B E

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) HIPHEHHEN 16 ps WEEBEN, ATFZFHNRARDERSIIRET 30 mA IUTF, LUBSFIREHRE R,
SERE SEHBTIE[TEMOSFET AT&E KA E AT 1167, BIZMVS KIE. VS STEIE,

7.53  RXHERFRPHZE HESERIBRSY
RIER 20, BIEEEHFFECCP_BLKL, —WRX BRIRIFH T BB EIRIRG B & D44

& 20 tCCP F1 tBLANK B 3245509 Bk &5

HBXCCPBLK[1:0],x =1..4 tCCP and tBLANK applied to HBx
00g (tCCP1,tBLANK1) are mapped to HBx"
01s (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 i R IZ B

RNT ZEHMSIZHT, YIRoh2RA T8 ERSH (BD_PASS = 0) o &1 MOSFET BIMIRIRENSETE SHx 3|
B EIRM ERT (450 pA BREVE) FITHIEESR (1250 pA BAME) , EXLERMET, HHRBHRSERMN,

AR RELFPza85%¢ (BD_PASS =0) HHWEMWEIFEX/F (HBXMODE=00b 3£11b) AY,
T AL BT TR 128

FMRIREN2H9 T R B S ER 15 HI{iL HBXIDIAG ( HBIDIAG Z7788) #UE.

R H S RITESIZETIE R AR, BXFMNRESERELITLKEN 2 VIFTT. 20L& 16,
E5EfE, BB RRIERERRERIRE, LUBSR VS BMNTETINGEFEE .

B LU TR LA TR -
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RIPRIIZ R

¢« MOSFETXH#I%EER,
¢+ MOSFETXYEE AT ER,
o TAEFREE (BRFAFRYEEAL) o

I EEE VOUTX BURES (x=1...4) BILUBTIRAL HBXVOUT (ZF1Z25HBVOUT_PWMERR) i[O (X448
N7 B9 0 F X BTIRZAS  (HBXMODE[1:0] =00 8% 11) BY)

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

BFEZHAE 0 ENARE, TRXTHRERMUTEVEFIESIZEIEXAS,
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RIPMZ
7.7 a2 B W

mEFRBENTESRAT. BERTEBERENENRES XETHEHTHR.

REEE
HNE SRR SRR Ty , TTW B (BIIGENSTAT) o MIBRREERMNL, ZAEPTE, Hil
T EFRGENSTAT SRE (i, HMEMDAREEEERTS. S NE36,

Pl

NRBEERRIREE T, NWAAEMRIERISEBMWUE, BERMBEH; SUPEfL (BIREHR{L,
SHERREFT) , TSD FRXUFf)FICPUV ( BBREIRXAE ) Bfi (BILGENSTAT), FiERILRIF
FARE, BRREXMEZFMHEHKRIHEGENSTAT E5kk. SIE 36,

B ERIRIRIEST_ICHG BYIZEME , FUIFIR MOSFET Z BUMIFEEUE—+,

AT mEMIRIESIIINERINEE (ELBRMHEENIBERT, RRIEKERTINAEE) , NRTHIss
N EFRGENSTAT o
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Infineon

RiFMiZl
T
A
Tjsn
Tiw
W "
Gate Driver x
ON A )) Gate drivers are switched off if
« Tisois reached, can be reactivated
. if TSD bit is cleared
High Z »
no error
TW error bit
High ,
TWis latched, can be
cleared via SPI
Low ) »
« =
no emor
TSD error bit
High
9 TSD s latched, can be
ceared via SPI
Low ) »
« -
no error
=] 36 BRI
Datasheet 73 Rev. 1.0
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RIPRIIZ R

7.8 Vs T EM R E X<

BREAVS M Voo IR B STE, UBRIFREN. Vs BIRSRIIXEMIEE RIS, M Vo BIRENZZE
RIERBRBEE,

7.8.1 Vs RIE
WNRVPEE Voo ore AT, NMIFFEFMEB MOSFET 39# BT, ik, RZE Voo> Voveor, ZIE1E RIS HRET
SR E AW,

SUPE (EEJREEIR(I, BEERRLBIRAEFT). VSUVAHI CPUVfii (BN GENSTAT) #HENMHHEEITE.

VSUVLIEIT EFRGENSTAT R EiI, LUEFHSFH MOSFET,

WMNRHEBLUT R, Vvsuv E1i:
¢ VelVouwon (ME37) »

¢« TLE92104-232 #ZULZE| GENSTAT HUEE, E1i5S,

7.8.2 Vs 35S EEN TRSTIR S

NR Vs EARIXKMTEEMUE (W15 VSOVTH= 0, MH Vsovorrs 5 ISR VSOVTH= 1, MH Vsovorra) > MIFR
BIMEB MOSFET ik, HEBEREWEM. SUPE il (BRLBREFT) . vsov (/s FE
fii, &0 GENSTAT ) URCPUVII#BIHHITF. MR Vs BEE Vsovon AT, NEBRRBNEHBE,
VSOV i 7N E (7 AEE /5 A MOSFET,

MNEFHELUTEM, VSOVAIIFLLEN:
¢ Vs<Vsovon (Jr'u 37) °
¢« TLE92104-232 ZU5%) GENSTAT BU;ESE, EiES,

B ERIRIRIEST_ICHG BYIZEME , FUIFIR MOSFET Z BUMIFEEUE—+,
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RIPRIIZ R

\
‘A

VSOV ON

N
Vsuv ny /
v

f

Vsuv o Vsuv on

v ! a
SP| command: SP| command
VSUV / SUPE errorbit Clear GENSTAT  vsov/SUPE errorbit Clear GENSTAT
A4 Y
High T High I
Low >t Low > t
MOSFET MOSFET
MOSFET reactivated MOSFET reactivated
A A A \ 4
ON ON
OFF > t OFF > t

37 Vad ERIRER G TRRLTA

7.8.3 Vs IES#EIMETN TSR Eh 28
LITIREh b FREERES (BET 6.5):

+ N5 PASS_MOD[1:0]=10s : & VS>Vsoveassore CGIEFITN) , MILSI. LS2. LS3F0LS4¥TFH. PWM3
S| RET R EBFFIR ( Rewms on) FHLo

+ Y05 PASS_MOD[1:0] = 115: & VS > Vsoveassorr  GEEFITILL PWM1 JEAHF) JULS1. LS2. LS3#0
LS4 ¥TFFH PWM1 ==, PWM3 5|HIEIRIERFF IR ( Rewms_oo) FHilo
R VS BT Veoveassorr » WIFFB1EIZ MOSFET BB TE ton_so_pass N FiBo

7.8.4 Voo RIE

MRVl ZEBRIREERTRERED ror » WSPHEORABEER. HFERBEHEN, HE
*ﬂﬂ*&ggﬁb%g%&*lﬂo _EVDD%E%:_FTE@HEVDDPOR, T\EE’SZBETILETEO

7.8.5 RIR R E
BiTHAEREE (veP) WEBE, UMRFERIEMRITHISME MOSFET,

YR VPR FEENBERXEHE:
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RIPRIIZ R

¢« SMEE MOSFET 3@31d B35 ICHGSTx ERh B HF42AY 18] 0 tHBxCCP, SAMEMtRIERThES X IF.,
+ CPUV(GENSTAT). SUPE il (2RRREFT) MeBEBEIENE (BTN s.2) ENFHBIE,

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

Pt =

1. FEEME, HEETVCP BB BRI 7 BTG TtewlT, S/REEBERIIEEM.
2. HF—RVS KfE. —KVS TEH— KRR, BEREIEH, FHEBETRI/ E FECPUV 7]
SUPE {75VSOV . VSUV BETSD (7/aA7E (7 (£ GENSTAT) »

7.9 PWMIET, FMOSFETHIFF XS ¥
BIR MOSFET IERFF XS4 (EN_GEN_CHECK =1) Z{PWM MOSFET (EN_GEN_CHECK =0) AJ LLi$
NERARSEHESS:

o SEMXMTIEIR, 12/ tDON # tDOFF, HIRSZHFF2SEFF_TDON_OFF1. EFF_TDON_OFF2.
EFF_TDON_OFF3 iR%,

o _EAFTREESE] (3279 tRISE #1 tFALL) EHIRZSEF28TRISE_FALL1. TRISE_FALL2.
TRISE_FALL331B %,

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

WREBEYVIIEINT, tHBXBLANK active BT A, MTENEHEZDON ZH], 234 IRES tHBXBLANK
active XY AYE XK tDON,

N5 tHBXCCP active B33, [FBTEN_GEN_CHECK =027E;NI£HB %X tDOFF Z 8, 28HIRE S tHBXCCP active
X5 B9 %4 tDOFF,

7.10 el E =T k)

ERMNEREIHENREHSNEETEMKEN, Fi 1WA THWDPER IiRE (B8R
GENCTRL1) o

rEBENG, BiWENSSE, HTHI2SHNISEWDTRIG (IfVZIEEKRBITEH|ZEF281IGENCTRLL
WDTRIG BIFKINEN 0, B JWIEMit A= BEER AT HH A BT —MER,

NREIMLUATRR, SHIWEERVHHE:
o BINERRUTEITARAPRRFIRE EINEENEN) . ERE38Y

v RUTHIZZE NERBIEF AWDTRIG » ##4)iE1H, WSRWDTRIG B 0 BREHIZSESWDTRIG /3 0,
ZYWDTRIG /7 1, MHITHIZSESWDTRIG 1, NIREI TR

1) MVS KIEASEFMFARFBIRER, CPUV IREETE 64 us BBk
2) YNSREN_GEN_CHECK =1 7 B tDOFF 7E tHBxCCP &5 Z R TS &M E, MBFHIA R EBENIRIEN LB

3) HwD AHAERE S 50 ms Bf, WDMON[1:0] (GENSTAT) 7£ WD BRIEASE L
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NRCMBIEVEHE, W Fs i (BRE/HREFTH) BREMUHKNE, HEEHFEIIBTNR
HRERNEENIAME. A, FRrBESMEE MOSFET IR EEDRK o

RNTMEIEETIE, HITHISRA: 1. 5FRGENSTAT » 2. E&I JEHERIEWDTRIG BN 1, 3. 7F
E1 1 EHRISEWDTRIG B0V

B )0 EER A @I SPIEC E B Tworer:s FTworers (B TLWDPER) o

HEE I HER S
RZSIWDMON [1:0] IREEHENSRSE VWEAHNENUIE, SR&K 21 ME 38 . XAFRNS
BN EESAXBBERIE . UEHIES A URIER I IY 88 IETEIE 1T,

&2 SR IER S

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%
7/
7/
/7
0% > t
WDMON[1:0] 00s 018 00s 018 108 [11d 008 018 108 11g 00g

E 38 BNREENE N 1RENTG

1) ZHRREREBHNFAEEAMERESER. MRFMTRAEBTZF7IBI P (BFRIGS) , MR HRETR
EReRN, HEMTHIROAEMEHNE N FAREHNEERN
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RIPRIIZ R

BHREIN

RINMERT, Bl TREBAN,

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 A A 2%
W/I\EE/ML*_L/WUM*%%_JLX"# JHJEE:ﬂ-LEE/}ILo %ﬁiau)\%‘wmz%“ﬁﬁmEEBHEI’Jl_szo
WA CEATFESD. KA ESBYAERHITEREE N,

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

B E#E1E CSDx=0

EEREMEIRIER, CSAx (x =1 3% 2) FiIdfiifk, FAFTE VCSIPx2VCSINX BY =T S ERG 7T FE R AY BB 7o
VCSOX = Vier unidir + (VCSIPX - VCSINX + Vos) X Gorrr, BidErE VCSOX TE£R M SEEY 2R,

W EHEIE cSDx =1

TEMNMEIRIEFR, CSAx (x=132) MEFE NS R LR IMEBIREEERIER: VCSIPx > VCSINX 3%
VCSIPx £ VCSINXo

Hith csox TEEFEFEEE: VCSOX =Veer iairt (VCSIPx - VCSINX +Vos) xGoire  (BiiFEE VCSOX TELR ST
ER? .

YE RN AREHN (VSRE. VSIEE. CPREZTE, 3 CSAX_OFF=1) , CSOx #HI{REF
(3= 150 mv Z{8))

7.11.2 HFEE
B A M A 2R RO 25 m @ AL B (U CSAGXILHTECE ., &I13% 22f1GENCTRL1,

& 22 B A 2518 AL B

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

1) % 0.5V<VCSOx<VDD-0.5 VAt ARK,
2) VCSOx $HI7E VDD FiFEM =2 2 i8],
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*22 B A 2518 AL B

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

7.11.3 SEMERILE

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 IIRAREBRMEATENEE (BEET S S S RRIBUENRnmE L) -

v IRHEREBMELTFEINEE (BIEED vs SUERFIRENSNREE) , W CSAXL BIUZER 1o

AR

1. MR TEMAL FELEE, TR CSAL TEMA0, JTEAGRCSAR HHIIERIE o

2. B ATREL FITDACE, TTH CSAXL [IRE T 1, ULET, FE VDD B HFEE ik 7 CSAXL
IRE N 0 BIHTEFEE o

7.11.4  SIEEE

CSOx ERYELARZRALNIT AIE . M E @Y OCTHX iL#ITEE., XTRMIEME, STk 23;
KFRERIE, ZENR 24,

xR 23 BEER TR RRNEFEE (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 ——

OCTHxX[1:0]
___________ VDD/2+3xVDD/10  VocrHaunar  (1,1)

——————————— VDD/2+2xVDD/10  VoctHs unidi (1,0)
——————————— VDD/ 2+ VDD/ 10 Vootroumar (0 1)
VC‘DTH'\ Unidi (OO)

VRer unigir = VDD/5 —1—

ov —

E] 39 BREREX TS RENEE (csbx=0)
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RiFMiZl
x24 WA TR MEE (csbx=1)
OCTHXx[1:0] Typical Overcurrent Detection Threshold
00s Vesox™> VDD/2 +2X VDD/20 or Vesox< VDD/2 -2 X VDD/2O
01s Vesox™> VDD/2 +4 XVDD/20 or Vesox< VDD/2 -4X VDD/2O
10s Vesox™> VDD/2+ 5 XVDD/20 or Vesox< VDD/2 -5x VDD/2O
11s Vesox™> VDD/2+ 6 X VDD/ZO or Vesox< VDD/2 -6 X VDD/ZO
VCSOx CSOx bidirectional overcurrent detection threshold
vDD 4
OCTHX{1:0]
——————————— VDD/2 +6 xVDD/ 20 VoctHagiain  (1,1)
——————————— VDD/ 2 +5 x VDD / 20 Vocrussam (1,0
——————————— VDD/ 2 +4 x VDD / 20 Vocrwzsam  (0.1)
——————————— VDD/2 +2 xVDD/ 20 Voctuigam (0,0
Vrer gigir = VDD /2 ——
___________ VDD/2-2xVDD/ 20 Voctrisai  (0,0)
___________ VDD/2-4xVDD/20 Voctrzgiai  (0,1)
——————————— VDD/2-5xVDD/20 Voctussiait  (1,0)
___________ VDD/2-6xVDD/20 Voctrasiain  (1,1)
ov —

40 WAED TR N RE (CShbx=1)

LRMESD R, AU B EITRHHITRIZ:
+ OCENfii=0 (BIWGENCTRL1) : Z3HF{UREIMEH (GENSTATHHY OC. OC1Z o2 EFiE
SAREE) , TR A G T AT

- WMRIARFHEBE S tro B BIARTEE, W FRSOIF BRI B E0ER.

+ OCENfii=1 (BIWGENCTRL1) : 23MFiREIREMN (GENSTAT AV OC. OC1 T oC2iM = /iEiz
FREBL) HXHAFFE MOSFET R B IS4 R BT,

- A LB B GENSTAT EHTAUE MOSFET 3 & @3 E & OCEN il
- YT REHABEEFBRETHIZSBERGENSTATE, TSN ASEN

SRR AT (8] AT @it L OCXFILT (ZIJIHBIDIAG) FEE (B troc) o
tF(Zc IEI'E?E') M AL, TRIERET A ARZE B CSO EAIAYE] (BRAR2us, tsr) FMEIMERIER
<1l USs) o

7.11.5 CSOMMHHEAR
B CSOx (CCSOx) B A28 MAIMIE 10 pF #1400 pF zia ((BZIFEEY 10) o
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=Hfiiccso (35S0 PWM_IDCHG_ACT . PWM_PDCHG_INIT) £t%¥ CCSOx< 100 pF ¢ CCSOx > 100 pF
fiLfk VDD FEIEHE,
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(infineon

RIFAIZ BT

7.12 BRI HIZE

S58ERENRABEXNECKRENEE. SRBEMBSIFEEHEF VeVt 8V

&25 S

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

£ 150°C

Vep>Vs+ 8V

PR BEMEN T, BREMRANSIE (FRIESZHEHER)

Parameter Symbol Values Unit |[Note or Number

Min. |Typ. |Max. Test Condition

Watchdog

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

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

Off-state Open load diagnosis

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

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

current

Diagnosis current ratio Ipiag_ratio 25 3.0 - Ratio P_7.11.77
IPDDiag/IPUDiag

Drain source monitoring threshold

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

thresholds 000g

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 011g

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

thresholds 100s

Drain-source monitoring VipsmonTrs | 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 110e

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

thresholds 111g

Drain-source monitoring blank time

DS monitoring blank time | tpsyon_ piko | 500 625 850 ns TBLANKx[2:0] = |P_7.11.10
000z

DS monitoring blank time | tpsuon pk1 | 0-8 1 12 us TBLANKx[2:0] = |P_7.11.11
001gY

DS monitoring blank time | tpsvon g2 |1 1.25 15 us TBLANKx[2:0] = |P_7.11.12
010s"
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Infineon

WERVSOVTH=0, MVe=6.0VE18V; AR VSOVIH=1, M Vs=6.0VE28V; Vop=3.0VES55V, T,=-40°C

ZF 150°C
Vep>Vs+ 8V

FREBESEN T, EmBERANIE (FRIFxHIRA)

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

DS monitoring blank time | tysyon ks | 1-2 1.5 1.8 us TBLANKx[2:0] = |P_7.11.13
011,

DS monitoring blank time | tysuon gika | 1.6 2 2.4 S TBLANKx[2:0]= | P_7.11.57
100,Y

DS monitoring blank time | tpsyon ks |24 3 3.6 us TBLANKx[2:0] = |P_7.11.58
101,Y

DS monitoring blank time | tysyon siks | 3-2 4 4.8 Ks TBLANKx[2:0] = |P_7.11.59
110,

DS monitoring blank time | tysyon skr | 12.8 16 19.2 us TBLANKx[2:0]= |P_7.11.60
1119

Drain-source monitoring filter time

DS monitoring filter time tosmon_Fito | 0-4 0.5 0.85 us TFVDS[1:0] = P_7.11.14
00,Y

DS monitoring filter time tosmon_Fit1 | 0-8 1 1.4 S TFVDS[1:0] = P_7.11.15
01,

DS monitoring filter time tosmon_FiLT2 | 1.6 2 2.4 s TFVDS[1:0] = P_7.11.16
105"

DS monitoring filter time tosmon_FiLTs | 2-4 3 36 s TFVDS[1:0] = P_7.11.17
11,9

Cross-current protection time

Cross current protection tBxccro 300 375 450 ns THBxCCP[2:0]= |P_7.11.18

time 0005

Cross current protection tBxcert 500 625 750 ns THBxCCP[2:0]= |P_7.11.19

time 001"

Cross current protection tuexcer2 0.8 1 1.2 us THBxCCP[2:0]= |P_7.11.20

time 0105

Cross current protection thBxcers 1.2 1.5 1.8 s THBXCCP[2:0]= |P_7.11.21

time 011"

Cross current protection tBxcepa 1.6 2 24 ks THBxCCP[2:0]= |P_7.11.22

time 100,

Cross current protection tuBxcers 24 3 3.6 s THBxCCP[2:0]= |P_7.11.23

time 1017

Cross current protection tusxcere 3.2 4 4.8 s THBXCCP[2:0]= |P_7.11.24

time 110,

Cross current protection tuBxcept 12.8 16 19.2 s THBxCCP[2:0]= |P_7.11.25

time

1119

Bridge driver passive mode: BD_PASS =1 and all HBXMODE[1:0] = 00, or 115, or EN = Low or V< Vpp por
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Infineon

WERVSOVTH=0, MVe=6.0VE18V; AR VSOVIH=1, M Vs=6.0VE28V; Vop=3.0VES55V, T,=-40°C

ZF 150°C
Vep>Vs+ 8V

FREBESEN T, EmBERANIE (FRIFxHIRA)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Passive Vg overvoltage Veov pass orr | 28 31.5 35 \Y Vsincreasing P_7.11.66
PASS_MOD=10j
Passive Vsovervoltage Veovpassy |1 2.5 4 \Y Y P_7.11.67
hysteresis
PWM3 open drain resistance | Royus op 4 5.5 7 kQ P_7.11.68
Passive turn-on time ton_BD_Pass 4.5 10 s Y Cap=10nF, P_7.11.69
VCap=5V,
VS>8YV
Passive Turn-off time torr eo_pass 0.7 2 us  |YCap=10nF, |P_7.11.70
VCap down to
1.5V,VS>8V
Passive LS gate voltage Vo Brake |9 - 10 \Y VGLx - VSL, P_7.11.71
Xx=1t04,VS>8V
Passive turn-on blank time | tg .« gp pass |2 6 10 us Y P_7.11.72
PWM1 high voltage, bridge | Veyun o p | 0-5 1.3 2.0 v P_7.11.73
driver passive ASS
Passive VDS filter time tosmon_riLt 5 | 0-5 1 2 pus |V P_7.11.74
D_PASS
Passive drain-source Wosmon_go_ | 0-30 0.37 0.44 \Y PASS_VDS=1, P_7.11.75
monitoring thresholds PASS
Current sense amplifier
Operating common mode |V -2.0 - 28 v 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
\l/CMz-z .28V
MVesin = Vesin
Settling time to 98% teer - 1500 12000 |ns |V P_7.11.28
Settlingtime to 98% after | teer gan - - 5000 |ns | Y Aftergain P_7.11.65
gain change change from CSN
rising edge
Input Offset voltage Vos -1.5 0 1.5 mV P_7.11.29
Current Sense Amplifier DC | Gpyeryg 9.9 10 10.1  |V/V |CSAG=(0,0) P_7.11.30
Gain (uncalibrated)
Datasheet 85

Rev. 1.0
2020-09-21



TLE92104-232

Multiple MOSFET Driver IC

RIPFIIZ U

;25 S

)

Infineon

WERVSOVTH=0, MVe=6.0VE18V; AR VSOVIH=1, M Vs=6.0VE28V; Vop=3.0VES55V, T,=-40°C

ZF 150°C
Vep>Vs+ 8V

FREBESEN T, EmBERANIE (FRIFxHIRA)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Current Sense Amplifier DC | Gpera 19.8 20 20.2  |V/V |CSAG=(0,1) P_7.11.31
Gain (uncalibrated)
Current Sense Amplifier DC | Gpjerag 39.6 |40 404 |V/N |CSAG=(1,0) P_7.11.32
Gain (uncalibrated)
Current Sense Amplifier DC | Gpeego 79.2 80 80.8 |V/V |CSAG=(1,1) P_7.11.33
Gain (uncalibrated)
Gain drift Gorirr 05 |- 0.5 % Y Gain drift after |P_7.11.34
calibration
CSOx single ended output | Vegp, 0.5 - Vop- |V 2 P_7.11.35
voltage range (linear range) 0.5
Reference voltage for VRer Unidir -1% Vpp/5 |+1% |V CSDx=0 P_7.11.36
unidirectional CSAx Vesiex = Vesing
Reference voltage for Ve sidir -1% Vop/2 | +1% |V CSDx=1 P_7.11.37
bidirectional CSAx Vesipx = Vesin
Overcurrent detection
Overcurrent filter time troc 4 6 8 HS OCXFILT = 00g P_7.11.38
7 10 13 OCXFILT = 01,
40 50 60 OCXFILT = 10,
85 100 115 OCxFILT =114
1)2)
OC threshold, unidirectional | Vocryy ynigir | -4% Vop/2 |+4% |V CSDx =0, P_7.11.39
OCTHI[1:0]= 00,
OC threshold, unidirectional | Vocryg unigir | -4% Vop/2+ [+4% |V CSDx =0, P_7.11.40
Vpp/10 OCTH[1:0]= 01,
OC threshold, unidirectional | Vocris unigir | -4% Voo/2+ | +4% |V CSDx =0, P_7.11.41
2x OCTHI[1:0]= 104
Vyo/10
OC threshold, unidirectional | Voerps ynigir | -4% Vpp/2+ [+4% |V CSDx =0, P_7.11.42
3x OCTH[1:0]= 11,
Vpp/10
High OC threshold, Voctht sigin | 4% Vpp/2+ [+4% |V CSDx=1, P_7.11.43
bidirectional 2X OCTH[1:0]= 00,
Vpo/20
High OC threshold, Voo sigin | 4% |Vop/2+ |+4% |V CSDx =1, P_7.11.44
bidirectional 4x OCTH[1:0]=01,
Vpo/20
High OC threshold, Vocrmagidion | 4% | Vop/2+ |+4% |V CSDx=1, P_7.11.45
bidirectional 5x OCTH[1:0]= 104
Vyo/20
Datasheet 86

Rev. 1.0
2020-09-21



o~ _.
TLE92104-232 |nf| neon
Multiple MOSFET Driver IC

RIPFIIZ U
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WERVSOVTH=0, MVe=6.0VE18V; AR VSOVIH=1, M Vs=6.0VE28V; Vop=3.0VES55V, T,=-40°C

ZF 150°C
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FREBEIEXTFH#, EmBFARNGIR (BRIEFSHEIHER)

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

High OC threshold, Vocthagidirn | 4% Vop/2+ |+4% |V CSDx=1, P_7.11.46
bidirectional 6X OCTH[1:0]=114

Vpo/20
Low OC threshold, Voctri sigin. | 4% Vop/2- [+4% |V CSDx =1, P_7.11.61
bidirectional 2X OCTH([1:0]= 004

Vpp/20
LOW OC th FEShOId, VOCTHZ BidirL _40/0 VDD/2 - +40/0 \ CSDX = l, P_7.ll.62
bidirectional 4x OCTH[1:0]= 01,4
Low OC threshold, Voctnz gidir. | 4% Vop/2- |+4% |V CSDx=1, P_7.11.63
bidirectional 5% OCTHI[1:0]= 10g

Vpp/20
LOW OC th reShOId, VOCTH4 BidirL ‘40/0 VDD/2 - +40/0 V CSDX = l, P_7.ll.64
bidirectional 6X OCTHI[1:0]=114

Vpp/20
Thermal warning and shutdown
Thermal warning junction | Ty 120 140 160 °C See Figure36Y |P_7.11.48
temperature
Thermal shutdown junction | T;sp 160 180 200 °C See Figure36Y |P_7.11.49
temperature
Thermal shutdown Tivs - 10 - °C Y P_7.11.50
hysteresis
Ratio of Tygpto Ty, Too/Tw |- 1.20 |- - 2 P_7.11.51
Thermal warning filter time | rir 7 10 13 us 2 P_7.11.55
Thermal shutdown filter tisp_ FiLT 7 10 13 TR P_7.11.56
time

1) REFEFEME, HIGIHEE.
2) troc RISEBTALMMAZEN L. SRIEEIEIREE CSO BIATE (FRA2us, tyr) MIEPMERIE
iE\. (<l IJ.S) o
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EBITIMEIEO (SPI)

8 BITIMZERO (SPI)

24 AL EBITIMEIZED (SPI) B LIRS IS8R TLES2104-232 Z[BIMN@ (S, T A FECBMIEHI2S M, FHifEY
AT 12 BRIRSZ 1788, MOSFET IREH ICHEASPIMAL, mtEEI2sfESPIEN.

ZEOBE— M HETEERASIE (SDI), BFEEEEmRISM, — M ETEdERmE5 (M (sDo), BF
MEHIEEEIE, UR—DBRTERSIE ( SCLK ), AFBEURMANEHEHE, S IEZRSIB (CSN)
BRRZASRITEO,

SPI MiM CSN BYTFREGFF IR, TE CSN BYTFREGHAIE], SCLK AR (BYEhik!% CPOL=10) o
SDI H1ZUREYEETE SCLK BYTFREAFEN. SDO KIXFIEUETE SCLK B EF A Y (BYFh4EML CPHA=
1) » BIlE 42,

BB (MSB, {i23) SN/,
B NNBRIELTECSN B LA EHIT,
SPI Y SZHRHRIL ML S et EC B

8.1 BB MHLERER sPI Y
BT R MAIESR, T HI2S R LU IRIT IS NSPIMVIEY CSN SR (B 41)

Microcontroller TLE9210x Device2 Device3

SDI SDO SDI2 SDO2 SDI3 SDO3
— T — 1 — —

CSN
SCLK
CSN
SCLK ]
CSN
SCLK

MCSN1
MCSN2
MCSN3

MCLK

MOSI
MISO

41 =AML SR B9 B TR Mk E

—ANSPIEIT A 24 mizERY (B 42):
o SDIEWR— LT, EREINIEFET,
¢ SDO fEHEREIRMISEMERREET, REEHHNMEET,
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EBITIMEIEO (SPI)

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

4 time

| :SDI: will accept data on the falling edge of SCLK signal I

I MSB Actual status LSB I New status

SDO

SDO will change state on the rising edge of SCLK signal

=] 42 SPIFIEfE

i F P EIMSBRATIZE <17,
HHtFHIEE (WE 43):
« BirEEeSs (A4:0])
o REIEEY:
¢ XFIEHIEESS:
- Q% opfiv=‘0’
- &5 oPfiu="1'
¢ WFRESFESS:
- BiE: oPfiu='0
FEEHES:OPfiI="1"

T B RE M, BT ARIT (LABT) ASUEE N “17

1T PR3 Pl 2

SPI Wi B E— T MAMNIL . FUFEFIRFINBER— SPI MIAEA SDO B, X MFRBL T %
BRI SRS F FERHAE8ISPIE LA FH.

1) OP Rz F HHIRIEBENAL, SRE 43
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— \
B1T5MgEA (SPI)
SDI [(MSB Address Byte Data High Byte Data Low Byte LSB
23 | 2|21 |2 |19 | 18|17 [ 16 || 15|14 |13 |12|11|(10]|] 9 | 8 (|7 ]| 6|5]|a|3]2]1]0
1 L:?T At | a3 | A2 | a1 | Ao | op ||D15|D14|D13|D12|D11|D10| D9 | D8 || D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Response corresponding to the incoming address byte
A
f )
SDO |MSB Global Status Byte Response High Byte Response Low Byte LSB
23 | 2 | 21|20 | 19|18 |17 |16 ||15|14 |13 12|11 ]10]| 9|8 || 7|e6]|5|a|3|[2]1]o0
0 FS | TE |NPOR|SUPE|VDSE| OC |SPIE| |R15| R14 | R13|[R12|R11|R10| R9 | R8 R7|R6 |R5| R4 | R3| R2| R1| RO
Time
MSB is sent first in SPI message

43 Bk M AL 525 432 B9 b P i) B2

8.2 LREIRIEE (GEF)

7E CSN FREBFE—NSCLK EFAZI8]8Y SDO EIRE BB IRINE (GEF)o IR EIMPER 4l
2B REB EBEN (POR), M GEF Efil. Ftt, FTFEEAISPIBTEFREKHEI R #HITIRIRSHF 12T (B
44)

CSN I I
: : time
I |
SCLK 0 I |
*—’
I | :
| | time
soi O : !
L] L) =
I | time
I |
High | d | | High | d
. Global Error Flag SLRULESEC
SDO B |
: : time

= 44 GEF - 0 BY #h B HAIZ R

8.3 RREFD
SDO 1£8I/\ SCLK FEIN B H e RREET, X5 Fasiedt 7S RESHEAR, ZFTIRGUTHEIR

1BR:

v BELRE (FSfD o
o REHIR (TEMD) © AES (Tw) MPAKET (TsD) ZiERIZAEEAS.
+ MREBEM (NPORML, BEET 5.3 EUFH) -
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(infineon

EBITIMEIEO (SPI)

BIREIR (SUPE i)

o &3 (ocfu)

SPI Y EEi=R (SPIE fiI) o

C VSRIEXKT (vsuv) . VSIEEXET (vsov) FMEBREFRAXE
(cpuv) ZiElMIZiESNAEES

¢« VDS U51FiRE (VDSE fiI) : DSOVE7EEiz BpviBigsd S,

. OC1FIOC2RENMI 2 BIRYIZEEE S ( GENSTAT &7F88) o

SR P E IR S /G F T TDREGx HIEFTMIAIEIETVAHE . 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 T AES B RS T BHNERIT SRS 50E:

&R26 2RREFTNLE

BRSSP IR G R EE

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 0oC=1 1
SPI protocol error SPIE=1 1
TDREGx, x=1...3Y(see GENSTAT) |- 1if MSKTDREG = 0?
0 if MSKTDREG =1?
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) BIVRESZEFEZZIGENSTAT .

2) BT H|ZFF23GENCTRL2 o

\

AR NPOR HI#LIA1E (LEBELL/E) 770, KL GEF BIZAEN 1o

EHERERAT, FRT WDTRIG [Uzsh, ERIFERWEENRIME (FEHE 5.23 ) . #KER
RN THERSHR (WDTRIG IfR5M) #HRWEF, HE SPIE IRRENL
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EBITIMEIEO (SPI)

8.4 SPISE IR

SPI TE2BIREFET (SPIE) RIIAN— N B IRIRE RIS B M IP R RN, NREREERERIMEISPI
hiXEai=, W SPIE LGEF T— 1 SPL@iflA.

£ FHEEIRFMHT, SPIE{UKRETL:

v CSNAREBFEHEWEIFISCLKBTFB R EN (IYEEIR) -
- *ARE
- T4
- BT 24 BFRZE 8 HUEER

o UTHIZRESPHEC RIXFIREAMUE (HYEEIR) -

o KNEIBT R MEEEIR (B 451505 2 F11E)5T 3): 72 CSN LFHASI TREAHAE], MARSES
AE EER) o

o RENEMNEFTERE—MLFT  (HIGER) o

¢ EFEED: WIEHSARRINELEE—MLFY, BERE—MLFT (IR M HLEFT
ZIEEER) o EXMERT, ESPIVRIFERSIHRE), SDOESENM 0", LAMLEEMERHHR
ITHIRRVIES (INEEIR) -

o XYHBYUE OXIF (B3fF ID FFEE, WISHIUL = 0x1F)RYBRRIE D,

o A—TMHFRDERS S BUERIPWMEE,

v EHERERATWEINERASASBRESHETE T REFY (BEHET 5.2.3) -
AR B TFREBRGTEZ T PWM BB BT F THISPI & S 153 B

EHPELZERT, BRTBEANWDTRIG Zh, REEFIAIEHIFESS, EXTHEREANGSRKE
SPIE il

HNHFERSPIEIRIES

. rlf CSN FREBZHI, SCLKATRIFREBFEE D taer; 7ECSN FHGZE, SCLK AMRIFREBTFE
l/\tleado

. rlf CSN EFBZHEI, SCLKAMRIFHMEBFEED t,e; TECSN EFBZE, SCLK AIRFHEEFE
l/\tBEHo

1) fRig SPI MAE EHBIRIE
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EBITIMEIEO (SPI)

Case1: Correct SCLK signal

Correct incoming clock signal Correct clock during CSN rising edge
hJ A 4
CSN
lim'e
teer ! tiead tiag 1 teEn
K —HK—>
sour [ = === =Tt [F[}}E
time
Case 2: Erroneous incoming clock signal
CSN
| time

KCLK is High with CSN falling edge

cx NARAR-——-— A -

time
Case 3: Erroneous clock signal during CSN rising edge
CSN
Clock is High with CSN rising edge ! time
soux [t ————- RaRdRaRaRdRakil
! time

a5 B $hAR 1 5 1R

SPIE I E K HEUR THIRIRE:

v FEEEART:
- WR—MFEFED AL IPWMIBE, HITHISS S (IHBVOUT_PWMERR ,
- X3F SPIE IREMEMEEIR, MITHIFH A IEIEFAISPINL

v MNRSPEEETFHERSER, MNBHHAMITHNEEERER,

8.5 HiEEE

AEHRTHERED, ENEE/MIEN GFRIZAMOSI ) EZEZIMA SDIe E— MM SDO HEERHEFH
T—MWL SDI, #EFERE—1EY SDO EZEEIENMAN/ MY iaH FRi2AMISO ) » EREHEET,
I HI28AY MCSN ZEIZEIFRE MAL CSN N (Bl46) o
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EBITIMEIEO (SPI)

NTZIFHEHEACE, TLE92104-232 Z 81T 24 iRV SPI 1, HIiEE{IEE 8 BIfE%k, HEEFEMIF
TRIZE,

EREHED, TLE92104-232 TEARIT:

1. TLE92104-232 {EA 8 eI F 1281517, HEICHEKIIE—MIFT, F—MEKRFIAIEFT
WA E B 2 RMIEF T,

2. TLE92104-232 Hi%% sDI E#IEI spo, BEMEIRE—MUEFT,

3. TLE92104-232f3th3it F Xt N B9 R i i F P AR AL F g Ho

4. ERfe—HUFTZE, TLE92104-232 £/ 16 (UfBiFF2E1T, EHE SPIMILER,

Microcontroller

TLE9210x_1 TLE921(x_2 TLE9210x_3

SDI SDO1 SDI2 SDO2 SDI3

MOSI C — o

CSN
SCLK
CSN
SCLK

CSN

YY
q
q

MCSN 3
MCLK
MISO [l

Elae =ATLE9210x 23S TE D E

EHEEEETR (B 46), MUTHIZRL % LU T IR F & it A $3E 715 (B 47):
1. BB FT e8!

o BEAEMAFT 1 (WFF TLE9210x_1) , ABRKEMALFTI 2 (3FF TLE9210x_2) , ABRKIE
HHt=F T3 (XIFF TLE9210x_3) o

v ERE—IHBEFTHRY LABT AL, MATE Bt F589 LABT ii4 9407,
2. —BERHT T, HEFTHRBERNIRE —RAX:

o BERIXTLE210x 3 IS FTI8E, AFARIXTLEI210x_3 BRI F T R,

o RAIRRIXTLE210x 2 BUSNIFTI8E, & RIXTLEI210x_2 BRI F T 8UE,

v AIERIXTLES210x_1 IS FTIEIE, 840X TLE9210x_1 BRI F T 4#E,

EEREEPRE— 1284 SDO BN N/ MG L (MISO) Uk
1. SPIMiFFHARS. €S EFHBEFIE— SCLK EFHBEZ BRI E £ B EIRIFE (GEF) RUIBEEEA A,
2. BN TLER210x R EREETH (ERAIRF)
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EBITIMEIEO (SPI)

o BEEEITN T TLE9210x_3 MEFIREFT 3 (GSB3), AE#EU 6SB2 (XFRF TLE9210x_2) ,
REEW GSB1 (XIRF TLE9210x_1) o

3. & TLE9210x BINALZ 34 R IR HES -
o BEUWE| TLE9210x_3 MMN S{UF TS, HEWEITLE9210x_3 BN {RAIF T
o SAIFUREI TLE9210x 2 MmN S fiiF T, EEUEI TLE9210x_2 MIMaN (I F T

o SAFUREI TLE9210x_1 MM S iF T, EEUEI TLE9210x_1 MIMaN (I F T
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Infineon

Multiple MOSFET Driver IC

TLE92104-232
BR{TIMZIRO (SPI)

NSO

1

- » .
seysiBel Yus 1g-g L = 18V PUE | = GSI :2}q SSaIppe 1se
1oys1Ba1 WIUS 1G-91 .. 1siDal 1Iys 119-8 ..., xQQds 0} paidoo si x|gs * ®
iy
—{auamon v'asau X euka ubiH 1'ds3u X eika mo1 z-as3u X euta uBH zasau X X Xt snivis 1vao1o Xz snivis wao1a X B m
~ - i ..., Y LY ! |
e 1 e ) N 1 !
el . \ ', " |
3
— X X eia mo1 1'asau X eva ubi 1-as3u X evka mo1 z-aszu X ke ubik z-asan X X1 snivis wao19)z snivis wao1o %,Noom -
e, e, / » m m )
S — T —— b 1 |
- al L p) 1 ]
—( s mo1 zvava X evsg ubi zvava X X osia mon vaszu X evka ub 1as3u X X z aaa ssauaav i snuvis wao1o X430 vqn_w .
Rt T i A i i R
. . | "
I|A sifg mo LyLva X sifg ybiH Lviva X eikg mo1 Zv1iva M a)g ublH Zv.lva x x X x Z 31Ad $S3MAAY x } 3149 SSFHAAY % 0 m:n_m = ISO
1 I
_ 0=18v1'L=8SW 0= lav1'l =8I ,
m ® ”
“ !
1
1
1
1

o

X s310x00108 X s30A0x00108 X 3140300108 X s3moxoow e X s31or0x00108 X 53140300108 X s31040x00108 X s3100%00108 X s30A0M00108) O >10S
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BITIMEIZEDO (SPI)
8.6 SPIBRS it N

&27 BSSE: sP1iEO

AR VSOVTH=0, M Vs=6.0VE 18V; AR VSOVTH=1, M V=6.0VE 28V; Vop=3.0VES55V, T;=-40°C
E 150°C, FrEBEMEX T, ERBRANSIHE (RIESHEIRA)

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

SPI frequency

Maximum SPI frequency fspi max - - 4 MHz |V P_8.6.1

Delay from EN rising edge to first SPI frame

SPlinterface setup time? | tsr spy - - 150 |ps Y P_8.6.32

SPl interface, logic inputs SDI, SCLK, CSN

High input voltage threshold |V, 0.7x |- - vV P_8.6.2
VDD

Low input voltage threshold |V, - - 03x |V P_8.6.3

VDD
Hysteresis of input voltage |V, - 0.12x |- \% 2 P_8.6.4
VDD

Pullup resistor at pin CSN | Rpy sy 20 40 80 kQ Vesn=0.7x Vo, |P_8.6.5

Pull down resistor at pin SDI, | Rpp sp), 20 40 80 kQ Vepp Vsak=0.2x |P_8.6.6

SCLK RPD_SCLK IVDD

Input capacitance at pin G - 10 - pF Vov< Vop<5.5V |P_8.6.7

CSN, SDI or SCLK

Input interface, logic outputs SDO

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

L-output voltage level VspoL - - 02x |V IspoL=1.6 MA P_8.6.9

VDD
Tri-state Leakage Current  |/spo.« -10 - 10 uA [P Vesn=Vops P_8.6.10
0V < Vspo< Vo

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

Data input timing. See Figure 41

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

SCLK High Time tocLkn 0.45x |- 0.55x |ns |V P_8.6.13
tpCLK tpCLK

SCLK Low Time tsciuL 0.45x |- 055x |ns | P_8.6.14
tpCLK tpCLK

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

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

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

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

SDI Setup Time tspi_setup 100 - - ns |V P_8.6.19

Datasheet 97 Rev. 1.0
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BITIMEIEO (SPI)

&27 B sPIiEO (4))
AR VSOVTH=0, M Vs=6.0VE18V; TR VSOVTH=1, M V=6.0VE28V; Vop=3.0VES55V, T;=-40°C
ZF 150°C, FREREMETM, BRIERRNASIE (FRIESHFIRER)

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
Data output timing. See Figure 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 | t:yspo - - 50 ns [YLow P_8.6.27
falling edge Impedance
SDO Disable Time after CSN | tysspo - - 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 | tyaspos - - 50 ns | YVepo<0.2xVpp [P_8.6.31
Vspo > 0.8 x Vop
Cioad= 100 pF

1) REIEFMR, BIRITEE.
2) EN EFAS3MAERSPIHEL ZBIFTERIER
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Multiple MOSFET Driver IC

(infineon

B1T5M&HEEO (SPI)
ticad fiag fcsnH
tocLk
O.SVDD
CSN "o 0-2Voo
fscLin tscin
/f \ 0.8Voo
SCLK \\_ _,/ 0.2V
tsni_sewq tspi_notd
v AN 0.8V
SDI / \ ,X 0.2Vpp
fenspo fvaspo foisspo
N\ N/ 0.8Vpp
SDO » IX‘ 0.2V
= 48 SPI RS2 #K
4? A |
EN | EN |
-
| tser |
spl < RAXR>—— =P AR
l
|
A) SPI message ignored B) SPI message accepted
& 49 M EN EFAEEIE— sPiE BV 1L B ia]
Rev. 1.0
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Multiple MOSFET Driver IC

(infineon

BERE
9 F e Ag
9.1 EHISFEE
28 B8R
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=0o0r 1 |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
MOSFETs"
CCP_BLK2_FW Cross current protection and 0x05 and REG_BANK =1 0x4924
blank times setting for FW
MOSFETs?Y
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 MOSFETs")
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 Ox1CE7
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?Y
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 MOSFETSY
TDON_OFF1 Turn-on and turn-off delays for O0XOE and REG_BANK =0 or 1 | 0XOAOA
PWM channell
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BF1F2R MG
28 TFaEER (40)
Register Short Name |Register Long Name Offset Address Reset Value
TDON_OFF2 Turn-on and turn-off delays for 0xOF and REG_BANK =0 or1 | 0xOAOA
PWM channel2
TDON_OFF3 Turn-on and turn-off delays for 0x10 and REG_BANK =0 or 1 | 0XxOAOA
PWM channel3

1) BEEY 6.3.1 X T EHIMLERMOSFETHENX,, 1ZEXBURTFAGC
2) ICHGMAX 12 EBEHENNEI EEIMOSFET BYEB .
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BEAE
9.1.1 BREHFEFESRAFRPIRE
BRERNFFEL
GENCTRL1
BREHIFFRL (0 0000;)E i{E: 0000 0000 0010 0110,
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
csD2| CSAG2 |CSD1| CSAGl BRI-EIE:R V?flv ug;o R:::’ FMEO D R:::r ";%".:_G OCEN W';PE W'I)GT R
r'w I’\IN rw I’\‘N r'w rw rw r r'w r r'w r'w r'w 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 sense is bidirectional
CSAG2 14:13 rw Gain of the current sense amplifier 2
00z 10V/V(default)
0l 20V/V
10s 40V/V
11z 80V/V
CsD1 12 rw Direction of the current sense amplifier 1
0z  The current sense is unidirectional (default)
1z Thecurrent sense is bidirectional
CSAG1 11:10 rw Gain of the current sense amplifier 1
00z 10V/V (default)
01z 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

1s 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

Os Vsov orr = Vsov orr1 (mln 19V, default)

1g  Vsovorr= Vsovorr, (Min. 29V)

UNLOCK 7 rw Unlock bit to disable the watchdog
0z  WDDIS cannot be reset (default)
1z WDDIS (GENCTRL2) can be reset in the following SPI frame

Reserved 6 r Reserved. Always read as ‘0’

FMODE 5 rw Frequency modulation
0z  No modulation
1z Modulation frequency 15.6 kHz (default)

Reserved 4 r Reserved. Always read as ‘0’
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BERE
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
0s 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.

2E Xl 77 2RI 151 5 15 e/ 384505 WDTRIG (Z#5/R. ZWY, ZEHHFNHKEZLHE DL,
BEIE5.2.3 5,
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(infineon

BERE
BAEHFFSE2
GENCTRL2
BREREFFSE2 (0 0001 )E {iIE: 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 IHOLD s DREG| TH GA TFVDS OCTH2 OCTH1
rw rw rw r\IN rw r'w rw r'w rw I’\IN I’\IN r\IN
Field Bits Type Description
POCHGDIS |15 rw Postcharge disable bit
0z The postcharge phase is enabled during PWM (default)
lg  The postcharge phase is disabled during PWM
BD_PASS 14 rw Bridge driver passive mode
0g  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
0z Nofilter applied (default)
1z  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.)
1z Charge: lcneiz (23.9 mA typ.), discharge: Ipchei2 (26.0 mA typ.)
WDDIS 9 rw Watchdog disable bit
0z the watchdogis enabled (default)
1z 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
Datasheet 104 Rev. 1.0
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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  Vcruv(referred to VS) =6.0V typ.

s Vepuv(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 us (default)

0l 1luyus

10 2us

11g 3ps

OCTH2 32 rw Overcurrent detection threshold of CSO2 with CSD2=0
005 Vcso2> Voppo(default)

01 Veso2™ Voot Voo/10

108 Veso2™> Vo2t 2 X Vop/10

11 Vesor™ Vot 3 X Vop/10

Overcurrent detection threshold of CS02 with CSD2=1
008 Veso2> Voppa+ 2 X Vip/20 Or Vesoa < Vo2 - 2 X Vop/20 (default)
01 Veso2> Voppt 4 x Voo/20 or Veso2 < Vbpj2- 4 X Von/20

108 Veso2™ Vopjat 5 X Vop/20 or Veso2 < Vopj2- 5 XVop/20

11g  Veso2™> Voot 6 X Vop/20 or Vesoa < Vopja- 6 X Vop/20

OCTH1 1:.0 rw Overcurrent detection threshold of CSO1 with CSD1=0
005  Veso1> Vopy (default)

016 Veso1™ Voot Voo/10

106 Vesor™ Voot 2 X Vop/10

11s  Vesor™ Voo + 3x Vop/10

Overcurrent detection threshold of CSO1 with CSD1=1
008 Veso1> Vopja+2 X Von/20 or Vesox< Vopyz - 2X Vop/20 (default)
01y Vesor> VDD/2+ 4x VDD/20 or Vesox< VDD/z- 4x VDD/20

105 Vesor™ Vbppt 5% Vop/20 or Vesox< Vooj2- 5 xVbn/20

11s  Vesor™ VDD/2+ 6Xx VDD/20 or Vesox< VDD/z- 6X VDD/20

Datasheet 105 Rev. 1.0
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H1FRAE
RS IT S {E HB1-4

(infineon

VDS1
imIR Y5 B {E HB1-4(0 0010; ) & {i{§:0000 0010 0100 1001;
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HB4D | HB3D | HB2D | HB1D HB4VDSTH HB3VDSTH HB2VDSTH HB1VDSTH
rw rw rw rw IrWI II’WI II’WI II’WI
Field Bits Type Description
HB4D 15 rw HS4 Drain-source monitoring”
0s Drain-source monitoring: DH - VSH4 (default)
1lg  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”
0s Drain-source monitoring: DH - VSH2 (default)
1lg  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
0000.15V
00150.20 V (default)
01050.25V
011;0.30V
100s0.40V
10150.50V
110s0.60 V
11152.0V
HB3VDSTH |8:6 rw HB3 drain-source overvoltage threshold
0000.15V
00150.20 V (default)
0100.25V
01150.30V
1005 0.40V
10150.50V
110s0.60 V
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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ZXRBRFEIFREAREZE 1

CCP_BLK1
cCPFIZ HEY[a)IZE 1(0 0100:)E {iI{H: 0000 0000 0000 0000;

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved Reserved Reserved Reserved | HB4CCPBLK | HB3CCPBLK | HB2CCPBLK | HB1CCPBLK
r r r r rw w 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
005 (tHB3CCP, tHB3BLANK) = (tCCP1, tBLANK1) (default)
01z (tHB3CCP, tHB3BLANK) = (tCCP2, tBLANK2)
10 (tHB3CCP, tHB3BLANK) = (tCCP3, tBLANK3)
11z (tHB3CCP, tHB3BLANK) = (tCCP4, tBLANK4)
HB2CCPBLK |3:2 rw Cross-current protection and blank times applied to HB2
005 (tHB2CCP, tHB2BLANK) = (tCCP1, tBLANK1) (default)
01z (tHB2CCP, tHB2BLANK) = (tCCP2, tBLANK2)
10 (tHB2CCP, tHB2BLANK) = (tCCP3, tBLANK3)
11 (tHB2CCP, tHB2BLANK) = (tCCP4, tBLANK4)
HB1CCPBLK |1:0 rw Cross-current protection and blank times applied to HB1
00s (tHB1CCP,tHB1BLANK) = (tCCP1, tBLANK1) (default)
01z (tHB1CCP,tHB1BLANK) = (tCCP2,tBLANK2)
10z (tHB1CCP, tHB1BLANK) = (tCCP3, tBLANK3)
11 (tHB1CCP,tHB1BLANK) = (tCCP4, tBLANK4)

J52I%CCP_BLK2_ACT. PWM_ICHGMAX_CCP_BLK3_ACT. CCP_BLK2_FW#

PWM_ICHGMAX_CCP_BLK3_FW XJF (tCCPx, tBLANKx) BII& &, x=1...4

Datasheet
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FESIE

EEIMOSFETHIR X B fRIFA = BT EIZ B2
2B 1ZE772UE REG_BANK = 0 A ##7/ /40 01015 15/8], tCCP MItBLANK 15/ F 25/ MOSFET,

CCP_BLK2_ACT
&) ccp M1 HEEIIEE 2(0 0101:)E {iI{E: 0100 1001 0010 01005

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 | 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
CcT 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
CcT 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 ZF &) MOSFET 32 X BB/ fRIF BT E]

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

001; 625 ns

010 1lus

011 15pus

100 2 us (default)

101 3us

110 4 us

111 16 ps?

1) HXFEAFHEN 16 us BIR X EBIRARIFETIEIRY, AR FZEGRIREIERDIURETE 30 mA LUT, LB SRR
IRGHESE M, K FIFEISHIENT, BBIRTEEESTICHG ; XFPWMITHIAIHELT, iESIEPWM_IDCHG_ACT ,
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&30 Frh MOSFET BUREE E= BT a]

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) HXFEAFHEN 16 us BRI ET BIEIRY, AR FZFEFHIRIERDIURETE 30 mA LUT, LUBSEMRR
IRTHEIT M, X TFIHEE T, IBSIRST1EEEST_ICHG ; XFPWMIBHIIHAS, EZIFPWM_ICHG_ACT .

X FiGE X5 MOSFET BY tBLANK4. tCCP4 F tBLANK3, &5 #PWM_ICHGMAX_CCP_BLK3_ACT ,

XTI (tCCPx,tBLANKx) BRET E 4475, 15SIRCCP_BLK1 ,
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H1FRAE
FW MOSFET WA X BB fRIFF = AT aiR E 2

2E BEFEUEIREG_BANK = 1 A7 H4f 0 0101:15/5], tCCP FT tBLANK iZ/HF FW MOSFET,

CCP_BLK2_FW
FW CCP 1% BB E)i& & 2(0 0101 5 )= {iIfE: 0100 1001 0010 0100
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R:::r TCCP3_FW TBLANK2_FW TCCP2_FW TBLANKL_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 FW MOSFET B X B3RP B8]

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

001s 625 ns

010 lus

011 15pus

100 2 us (default)

101 3us

110 4 us

111 16 ps?

1) HXTEFFHEN 16 ps IR X B RIFESE]EY, SRAREFIZFFRIREIE AU ETE 30 mA LT, LUB Gk
IRTHESIE P, X FIHEIE N, ESIRET1EEEST_ICHG ; X FPWMITHIREN, ESIFPWM_ICHG_FW ,
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+32 FW MOSFET BB IR £ BB [a]
TBLANKx_FWI[2:0], x = FW Drain-Source overvoltage blank time tBLANKXx, x = 1...4 (typical)
1...4

000s 625 ns

001e lus

010z 1.25pus

011g 15pus

100s 2 us (default)

101s 3us

1108 4 us

111 16 ps?

1) HXFEAFHEN 16 us BRI ET BIEIRY, AR FZFEFHIRIERDIURETE 30 mA LUT, LUBSEMRR
IRTHEIT M, X TFIHEREH, IESRT1ZEEST_ICHG ; XFPWMEBEHIEIEN, ESIFPWM_ICHG_FW

XFFW MOSFET BY tBLANK4. tCCP4 F tBLANK3 BVIZ &, 15Z%PWM_ICHGMAX_CCP_BLK3_FW ; XF¥

(tCCPx,tBLANKx) BRETEI445, J5BI7CCP_BLK1,
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(infineon

9.1.2 F izl
FHERN
HBMODE
¥R (00110:) EMUfE: 0:
15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
Reserved Reserved Reserved Reserved HB4MODE HB3MODE HB2MODE HB1MODE
r r r r W W 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’
HB4MODE |7:6 rw Half-bridge output 4 mode selection
00s HB4isin high impedance (default)
0l LS4isON
10z HS4is ON
11z Reserved - HB4is in high impedance
HB3MODE |54 rw Half-bridge output 3 mode selection
00s HB3isin highimpedance (default)
0l LS3isON
10z HS3isON
11z Reserved - HB3is in high impedance
HB2MODE |3:2 rw Half-bridge output 2 mode selection
00s HB2isin high impedance (default)
0l LS2isON
10z HS2is ON
11z Reserved - HB2 s in high impedance
HB1MODE |1:.0 rw Half-bridge output 1 mode selection
00s HB1lisin highimpedance (default)
0lg LS1isON
10z HS1lisON
11z Reserved - HB1isin high impedance
Datasheet 113 Rev. 1.0
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BERE
PWMEE IR E PP
A B A 745 N5 SREG_BANK = 0 HR G/ e B A AL B BE V7 18]
PWMSET
PWMEEIZE (00111:)E {1I{H: 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 | VDS PASS_MOD PWM3_HB "EN PWM2_HB "EN PWM1_HB "EN
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 monitoringin bridge passive mode disabled
1z DS monitoring in 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 005 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)

011z:HB4

100sHB1

101sHB2

110sHB3

111z HB4

PWM3_EN |8 rw PWM channel 3 enable

0z PWM3isdisabled (default)
1z PWM3isenabled

PWM2_HB |75 rw Allocation of the PWM channel 2
000sHB1

001 HB2 (Default)

010sHB3

011sHB4

100sHB1

101gHB2

1105HB3

111;HB4
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Field Bits Type Description

PWM2_EN |4 rw PWM channel 2 enable
0z PWM2isdisabled (default)
1z PWM2isenabled

PWM1_HB [3:1 rw Allocation of the PWM channel 1
000s HB1 (default)

001gHB2

010sHB3

011zHB4

100sHB1

101sHB2

110sHB3

111z HB4

PWM1_EN |O rw PWM channel 1 enable

0z PWM1isdisabled (default)
1z PWMlisenabled

1) ANRDSOV KR FCERR, PASS_MOD FIERIFIE 005

NRE—TFFRES I ZDNACERT PWMIBE, NZRIREG SPITHIR, HEREMBFHLTEMEH.
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PWMTR 75 EB F1 X EBEY [B]TPRECHG

F& B T 75 FE Y e

15 14 13

12

11 10

(010005 ) E i {H: 0:

9 8 7 6 5 4 3 2 1 0

Reser
ved

Reser
ved

EN_DE
EP_AD

EN_GE
N_CH
ECK

TPDCHG3

TPCHG3 TPDCHG2 TPCHG2 TPDCHG1 TPCHG1

Field Bits

Type

Description

Reserved 15

Reserved. To be programmed as ‘0’.

EN_DEEP_A
D

14

Deep adaptation enabled
0z  Deep adaptation disabled (default)
1z Deep adaptation enabled. Refer to Chapter 6.3.3.6.

Reserved 13

2

Reserved. This bits must be set to ‘0’

EN_GEN_C
H ECK

12

2

Enable generator check
0s Detection of generator mode disabled (default)
1z Detection of generator mode enabled.

TPDCHG3 [11:10

Pre-discharge time of PWM channel 3
00z 125 ns (default)

01z 250ns

10 500ns

11z 1000 ns

TPCHG3 9:8

Pre-charge time of PWM channel 3
00z 125 ns (default)

01g 250ns

10 500ns

11z 1000 ns

TPDCHG2 |76

Pre-discharge time of PWM channel 2
00z 125 ns (default)

0l 250ns

10s 500ns

11z 1000 ns

TPCHG2 5:4

Pre-charge time of PWM channel 2
00z 125 ns (default)

0lg 250ns

10s 500ns

11z 1000 ns

TPDCHG1 (32

Pre-discharge time of PWM channel 1
00z 125 ns (default)

0lg 250ns

10s 500ns

11z 1000 ns

Datasheet
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g
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

Datasheet
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BEAE
2RI
HBIDIAG
HEFFIZ T BB AIE (0 10015 ) E {iL{E: 1100 0000 0000 0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CSA2_|CSA1_| Reser | Reser | Reser | Reser |HB4ID [HB3ID HB2ID HB1ID
CSAZL|CSALL|  OC2FILT | OCIFILT |\ "™ 6re | ved | ved | ved | ved | IAG | IAG | IAG | IAG
rw rw r\IN r\IN rw rw r r r r rw rw rw rw
Field Bits Type Description
CSA2L 15 rw Level of CSA2
0g  CSA2is configured as low-side
1lg  CSA2is configured as high-side (default)
CSA1L 14 rw Level of CSA1
0s CSAlis configured as low-side
lg  CSAlis configured as high-side (default)
OC2FILT 13:12 rw Overcurrent filter time for CSO2
00s 6 ps (default)
0l 10ups
10 50ps
11 100 pus
OCIFILT 11:10 rw Overcurrent filter time for CSO1
005 6 ps (default)
0l 10ups
10 50ps
11 100 pus
CSA2_OFF |9 rw Disable of CSA2
0z CSA2 enabled(default)
1l CSA2disabled
CSA1_OFF |8 rw Disable of CSAl
0z CSAl enabled (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
0g  Pull-down deactivated (default)
1z Pull-down activated
HB3IDIAG |2 rw Control of HB3 off-state current source and current sink
0g  Pull-down deactivated (default)
1z  Pull-down activated
HB2IDIAG |1 rw Control of HB2 off-state current source and current sink
0s  Pull-down deactivated (default)
1l Pull-down activated
Datasheet 118 Rev. 1.0
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BERE
Field Bits Type Description
HB1IDIAG |0 rw Control of HB1 pull-down for off-state diagnostic
0z Pull-down deactivated (default)
1z Pull-down activated
Datasheet 119 Rev. 1.0
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AT B ERIEE

AE Z S 7ras H B 2REG_BANK = 0 A A B 16 [7FI a0 A 05 7 BEv5 1],

ST_ICHG
B4 7RI EE BB 3R (0 1010:) E {iI{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 Z5h MOSFET Fii 75 B8 B R #13A 10

2E: E 7R E 4REG_BANK = 1 A BB a0 7 BEv5 14,

PWM_PCHG_INIT
FHEPWMTR 78 EE B 3755564 (0 1010: ) E I E: 0001 1000 1100 01105

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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H1FRAE
FEIMOSFETEYPWMZE EB BB 7R
2ZE: B 7581 REG_BANK = 0 BB #4L70 1011, 3578, 75 H B HHNEZ 5 MOSFET

(ICHG1-3)

PWM_ICHG_ACT

EEIPWMFTEER (01011,;)E i f&:0001 1000 1100 0110,
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reser ICHG3 ICHG2 ICHG1
ved
r 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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BiFas g

FW MOSFET BY PWM 75 B8 /BB BB 7%

2E Z 7781 REG_BANK = 1 BB H#4L770 1011, 15/8], 75 BRI E BN EEE
JTMOSFET (ICHGFW1-3) .

PWM_ICHG_FW
FW PWM F5EB/IXEBEE7 (01011:) E{ifE: 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,

Datasheet 123 Rev. 1.0
2020-09-21



o~ _.
TLE92104-232 In f| neon
Multiple MOSFET Driver IC

BiFas g

&) MOSFET BIPWMIR EB EB

AE Z S 7ras H B 2REG_BANK = 0 A A B 16 [7FI a0 A 05 7 BEv5 1],

PWM_IDCHG_ACT

PWMIKEBEB 7 (0 1100:) 2 {iI{E: 0001 1100 1110 01115
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CCso IDCHG3 IDCHG2 IDCHG1
rW 1 1 rW 1 1 1 1 rW 1 1 1 1 rW 1 1
Field Bits Type Description
CcCso 15 rw Capacitor connected to the current sense amplifier outputs

0  Capacitor connected to CSO < 100 pF (default)
1z  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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BiFas g

PWM E5h MOSFET TR BB BB #0481k

AE Z S 7ras H B 2HREG_BANK = 1 A B G ATt AL 0 7 66351,

PWM_PDCHG_INIT
A PWMTR B BE 375356 4% (0 1100:) E i fE: 0011 0001 1000 11005

15 14 13 12 11 10 9 8 7 6 5 4

3 2 1 0

CCSO PDCHGINIT3 PDCHGINIT2 PDCHGINIT1

rW 1 1 rW 1 1 1 1 rW 1 1 1 1 rW 1 1
Field Bits Type Description
Cccso 15 rw Capacitor connected to the current sense amplifier outputs

0  Capacitor connected to CSO < 100 pF (default)
1z  Capacitor connected to CSO <400 pF

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

Default: 01100g: 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: 01100g: typ. 26.0 mA
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H1FRAE
PWMER KIREHEE 7T iEIE R B ZtCCP4. tBLANK 3/4

AE B EFAEEIT REG_BANK = 0 A #57EH040 11015 75/8], tCCP AItBLANK iZ/HFZ50
MOSFET,

PWM_ICHGMAX_CCP_BLK3_ACT

PWMER K IXE) 7R (01101;)E {iIf&: 0100 1001 0000 0000;
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R:::r TBLANK4_ACT TCCP4_ACT TBLANK3_ACT | ICHGMAX3 | ICHGMAX2 | ICHGMAX1
r | w | w w | M r\;v r\)v
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
TBLANK4_A |14:12 rw Blank time ¥ - 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 |86 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

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

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

11z 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?

00z (default) charge: typ. 18.8 mA, discharge: typ. 19.7 mA

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

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

11z 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?
00; (default) charge: typ. 18.8 mA, discharge: typ. 19.7 mA

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

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

11z charge: typ. 100 mA, discharge: typ. 100 mA

1) XF¥& (tCCPx,tBLANKx) BREFEIH KT, 1HBIRCCP_BLK1

2) ICHGMAX t2:2 PWM MOSFET [57c BRER[B)MENNRYER R, BB IRRI12,
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PWMER KIREN B 7Tk 3 E M FW tCCP4. tBLANK 3/4

2B BEFZUET REG_BANK = 1 B 1F##4F 0 1101, 15/5], tCCP fJtBLANK iZ/HF FW MOSFET,

PWM_ICHGMAX_CCP_BLK3_FW

PWMER K IR E) BB 7% (01101,)E {iZf&: 0100 1001 0000 0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R:::r TBLANK4_FW TCCP4_FW TBLANK3_FW | ICHGMAX3 | ICHGMAX2 | ICHGMAX1
r I rw I I rw I I rw I r\'/v r\'/v r\'/v
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?

00z (default) charge: typ. 19 mA, discharge: typ. 19 mA
01g charge: typ. 41mA, discharge: typ. 43 mA

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

11z 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?

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

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

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

11z 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

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

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

11z charge: typ. 100 mA, discharge: typ. 100 mA

1) XT3 (tCCPx,tBLANKx) BRETE| 45, 1EZSIRCCP_BLK1
2) ICHGMAX 12 PWM MOSFET [5 3 EBRRIBIFENIRVERTR, BB T2,
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H1FRAE
PWMJE)E 1 MOSFET S B M X Wi R Y& 1F

TDON_OFF1
PWM3EiE 1 MOSFETS /X BT RERT (0 1110:)E iI{E: 00001010 0000 10105

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TDOFF1 TDON1
1 1 1 r-\Il\’ 1 1 1 1 1 1 r\I,\I 1 1 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 1010g: 625 ns typ.

TDON1 7:0 rw Turn-on delay time of PWM Channel 1.
Typical TDON1=62.5x TDON1[7:0]p ns
Default: 0000 1010z: 625 ns typ.
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TN
PWMJE)E 2 MOSFET S B M X B iR Y& 1F

TDON_OFF2
PWMEiE 2 MOSFETS /X BT RERT (0 1111:)E I : 00001010 0000 10105

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

TDOFF2 TDON2
1 1 1 r-‘I/\I 1 1 1 1 1 1 r\I/\’ 1 1 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 rw 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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F1ERIE
PWMJE)E 3 MOSFET S B M X MR Y& 1F

TDON_OFF3
PWM i) 3 MOSFET 58/ X BZEiR (1 00005)E fiI{E: 0000 1010 0000 1010,

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

TDOFF3 TDON3
1 1 1 r\I/\I 1 1 1 1 1 1 r\I,\’ 1 1 1
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 1010g: 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 1010z: 625 ns typ.
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Hiras g

9.2 RESESR

xR 33 FEH/EN

Register Short Name |Register Long Name Offset Address |Reset Value
GENSTAT General status register 114 On
DSOV Drain-source overvoltage 124 On
HBVOUT_PWMERR Half-Bridge output voltage 134 Ox
EFF_TDON_OFF1 Effective MOSFET turn-on and turn-off delays for| 14y On
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 On
PWM Channel 3
TRISE_FALL1 Effective MOSFET rise and fall times for PWM 17, On
Channel 1
TRISE_FALL2 Effective MOSFET rise and fall times for PWM 184 On
Channel 2
TRISE_FALL3 Effective MOSFET rise and fall times for PWM 19y On
Channel 3
DEVID Device identifier 1F4 814
Datasheet 131 Rev. 1.0
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FERNE
9.2.1 BRARSETESR
BERARESEESE
GENSTAT
BERARESTESE (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

Vv

r ; r r r rc rc rc rc rc rc rc rc rc rc
Field Bits Type Description
PASS_VDSO |15 r DS overvoltage while the bridge driver is in passive mode
\' 0z No overvoltage on drain-source of any low-sides (default)

1z Overvoltage on drain-source of one of the low-side is
detected.

WDMON 14:13 r Watchdog Monitoring

00s WD Timer is between
01z WD Timer is between
10 WD Timer is between
11z WD Timeris between

PWM3STAT |12 r Status of PWM3 input
0z PWM3is low (default)
1lz  PWM3is high
PWM2STAT |11 r Status of PWM2 input
0z PWM2is low (default)
1z  PWM2is high
PWM1STAT |10 r Status of PWM1 input
0z 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)
1l  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)
1l  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 ?

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

— — —
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BFRNE
Field Bits Type Description
TW 5 rc Thermal Warning

0s  Nothermalwarning is detected (default)

lg  Athermal warningis detected

0C2 4 rc Overcurrent detection of CSO2

0z No overcurrent detection on CSO2 (default)
1z Overcurrent detected on CSO2Y

0ocC1 3 rc Overcurrent detection of CSO1

0z  Noovercurrent detection on CSO1 (default)
1z Overcurrent detected on CSO1Y

Vsov 2 rc VS Overvoltage

0z Noovervoltage on Vs detected (default value)
1ls  Overvoltage on Vs detected?

VSuUv 1 rc VS Undervoltage

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

CPUV 0 rc Charge Pump Undervoltage
0z No charge pump undervoltage (default)
1z Acharge pump undervoltage is detected?

1) MR MOSFET HPIRSHURTF OCEN IfVi&E (B IGENCTRLL)
2) SEIRPIEH B YN MOSFET #<H,
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FERNE
IR E 1

DSOV
iR E (10010:)E {iI{H: 0s

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

Reser | Reser | Reser | Reser | Reser | Reser | Reser | Reser (LS4DS| HS4D |LS3DS| HS3D |LS2DS| HS2D |[LS1DS| HS1D
ved | ved | ved | ved | ved | ved | ved | ved OV | SOV | OV | SOV | OV | SOV | OV | SOV

r r r r r r r r rc rc rc rc rc rc rc rc

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

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

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

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

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

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

ERE HIRIZINE TR E, LRAIHIMOSFET JF 8 i
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FHaLBERE

HBVOUT_PWMERR
EHHLBEEMPWMEEIR(10011:)E I fE: 06

(infineon

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reser | Reser | Reser | Reser | HB4P | HB3P | HB2P | HB1P | Reser | Reser | Reser | Reser | HB4V | HB3V | HB2V | HB1V
ved | ved | ved | ved | WME | WME | WME | WME | ved | ved | ved | ved | OUT | OUT | OUT | OUT
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
0z NoPWM error (default)
1z More than one activated PWM channels is mapped to HB1Y
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):
0z Low: |VDH - VSH4| >Wpswonri?if HB4D =0
[VCSIN1 - VSH4| >Wpsmontxif HB4D = 1
1s  High: |VDH - VSH4| <Vioswonthxif HB4D = 0;
|VCSIN1 - VSH4| < Wpswontrxif 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):
0s Low: |VDH - VSH3| >Apsmonthx 2if HB3D =0
[VCSIN1 - VSH3| >Viosuonruxif HB3D = 1
1z High: |VDH - VSH3| <Wpsmonthxif HB3D =0;
[VCSIN1 - VSH3| < Vpsmonixif HB3D = 1
Note: HB3VOUT = 0 if HB3MODE[1:0]= (0,1) or (1,0)
Datasheet 135 Rev. 1.0
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FEHENE
Field Bits Type Description
HB2VOUT |1 r Voltage level at SH2 when HB2MODE[1:0] = (0,0) or (1,1):
Os Low: |VDH - VSH2| >VVDSMONTHx2) ifHB2D =0
|VCS|N1 - VSH2| >Wpsmonthxif HB2D =1
1g ngh |VDH - VSH2| <VVDSMONTHxif HB2D = 0,
|VCS|N1 - VSH2| < Wpsmontikif HB2D =1
Note: HB2VOUT =0 if HB2MODE[1:0]= (0,1) or (1,0)
HB1VOUT |0 r Voltage level at SH1 when HB1MODE[1:0] = (0,0) or (1,1):

Os Low: |VDH - VSH1| >VVDSMONTHx2) ifHB1D = 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—IPPWMIBEZ B PWMIBEM ST EI AR, ZAUAEM (BIPWMSET) o
2) Vipsmonti XS R FE R RIR 3% ) (E.
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TN
BXHBIMOSFETS B PWM1X BT HER

EFF_TDON_OFF1
B MOSFET S8 /X MZER PWM1(1 0100;)E {iI{H: 0:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TDOFF1EFF TDON1EFF
1 1 1 |L 1 1 1 1 1 1 'I, 1 1 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
Datasheet 137 Rev. 1.0
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BFRARE
BXMEIMOSFETSEMPWM2X BT ZER

EFF_TDON_OFF2
B MOSFET 558/ X MT7ER PWM2(1 0101, ) S {iI{E: 0.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TDOFF2EFF TDON2EFF
1 1 1 lL 1 1 1 1 1 1 II' 1 1 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: 0s
TDON2EFF |7:0 r Effective MOSFET turn-on delay of PWM Channel 2
Effective turn-on delay = 62.5 x TDON2EFF[7:0], ns
Default: 0g
Datasheet 138 Rev. 1.0
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FEFRME
BXHBIMOSFETS B PWM3XHTHER

EFF_TDON_OFF3
B MOSFET 558/ X MT7ER PWM3(1 0110: ) S i {H: 0.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TDOFF3EFF TDON3EFF
1 1 1 II’ 1 1 1 1 1 1 II’ 1 1 1
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
Datasheet 139 Rev. 1.0
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PWM i&EiE 1 9B X MOSFET L T &g

TRISE_FALL1

BZPWM MOSFET_ EAHFITFBERTEIPWML (1 0111:) EfUfE: 0s

(infineon

15 14 13 12 11 10 9 8 7 4 3 2 1 0
TFALL1 TRISE1
1 1 1 IL 1 1 IL 1 1 1
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: Og
TRISE1 7:0 r MOSFET rise time of PWM Channel 1
MOSFET rise time =62.5 x TRISE1[7:0]p ns
Default: Os
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F1ERIE
PWM &8 2 9B X MOSFET _EFHH T F&RJ|a]

TRISE_FALL2
B¥PWM MOSFET EHAFI T BB EIPWM2 (11000:) EfUE: 05

(infineon

15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
TFALL2 TRISE2
1 1 1 |L 1 1 1 1 'I’ 1 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]p ns
Default: Os
TRISE2 7:0 r MOSFET rise time of PWM Channel 2
MOSFET rise time =62.5 x TRISE2[7:0]p ns
Default: Og
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BERIRE
PWM i&iE 3 9B X MOSFET L T F&RF|a]

TRISE_FALL3
BZPWM MOSFET_EHFI T BERTE]IPWM3 (11001:) EfUfE: 0s

(infineon

15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
TFALL3 TRISE3
1 1 1 |L 1 1 1 1 II’ 1 1 1
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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BF1F2R MG
BFARIRTT
DEVID
BHIRRR (11111:)E 11l Value: 1000 0001,
15 14 12 11 10 9 8 7 6 5 4 3 2 1 0
Reser Reserved Reser Reserved Reserved DEV_ID
ved ved
r 1 1 r 1 1 1 r IL 'L 1 r 1
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
000g Reserved
0015 TLE92104-232
010z Reserved
011z Reserved
100 Reserved
101z Reserved
110gReserved
1115 TLE92104-131
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