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2 Pin configuration
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2 Pin configuration

2.2 5| BIRE X FIThEE
R1 TLE92108-231QX 5|HIECE
Pin Symbol Function
1 GH1 Gate high-side 1
Analog 1/0 pin to turn on/off high-side MOSFET 1. Connect to the gate of high-side
MOSFET 1.
2 SH1 Source high-side 1
Connection to source of high-side MOSFET 1.
3 PWM3 PWM input 3
4 CP Charge Pump Output
5 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 6.3.
11 GHS8 Gate high-side 8
12 SH8 Source high-side 8
13 GH7 Gate high-side 7
14 SH7 Source high-side 7
15 SL Source low-side
Common connection to the source of the low-side MOSFETSs.
16 GL8 Gate low-side 8
17 GL7 Gate low-side 7
18 GL6 Gate low-side 6
19 GL5 Gate low-side 5
20 EN Enable input with internal pull-down
21 SDO Serial Data Output
22 CSN Chip Select Not with internal pull-up
23 GH6 Gate high-side 6
24 SH6 Source high-side 6
25 GH5 Gate high-side 5
26 SH5 Source high-side 5
27 CSIP2 Non-Inverting input of the Current Sense Amplifier 2
(REETA......)
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2 Pin configuration

afineon

=1 (42) TLE92108-231QX 5|HIACE

Pin Symbol Function

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

31 VDD Logic supply

32 GND Ground connection

33 CSO1 Current Sense Amplifier Outputl

34 SDI Serial Data Input with internal pull-down

35 GH4 Gate high-side 4

36 SH4 Source high-side 4

37 GH3 Gate high-side 3

38 SH3 Source high-side 3

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

40 CSIN1 Inverting input of the Current Sense Amplifier 1. This pin can be used as reference
for the high-side MOSFET drain if CSA1 is configured as high-side. Refer to Chapter 6.3

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 GND?,

1) HERINREIEEALBEIPCBEIFIFATLEI2108-231QXH . ARERENBHRAMMEBAIERE, RBEEXARFETH

ot (EEEst) .
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afineon

3 General product characteristics

3 P m—RR

3.1 HITRATE B

+®2 BWRATERY

Tj=-40°C & 150°C; FrEEBESMEN T, ERBRANGIM (FBRIFZHWA)

Parameter Symbol Values Unit |Note or Test Number

Min. Typ. Max. Condition

Voltages

Supply voltage Vs -0.3 - 40 - P_4.11

PWM input voltages (PWMx) Vowwmx -0.3 - Voo + |I|<10 mA P_4.1.2
0.3

Logic input voltages (SDI, SCLK, |Vspis Vsciks |-0.3 - Voo + % |/]< 10 mA P 4.1.3

CSN, EN) Vesn Ven 0.3

Voltage range and SDO Vspo -0.3 - Voo + vV |I|<10 mA P_414
0.3

Voltage range at CSIPx and CSINx | Vcsip, Vesin | -8.0 - 40 - P_4.15

Differential input voltage range Vesipife -8.0 - 8.0 - P_4.1.21

CSIPx - CSINX

Voltage range at DH Vo -0.3 - 40 % - P_4.1.6

Voltage range at SL VsL -8.0 - 6.0 % - P_4.1.7

Voltage range at SHx Vsh -8.0 - 48 v - P_4.1.8

Voltage range at GHx VeH -8.0 - 48 v - P_4.1.9

Voltage range at GLx VeL -8.0 - 24 % - P_4.1.10

Voltage difference between GLx | Vgs s -0.3 - 16 v - P_4.1.11

and SL

Voltage difference between GHx | Vis ps -1.0 - 16 v 2 P_4.1.23

and SHx

Voltage range at charge pump Vep Vs-03 |- Vs+17 |V - P_4.1.12

pins CP

Voltage range at charge pump Vepexp -0.3 - Vs+17 |V - P_4.1.22

pins CPC1P, CPC2P

Voltage range at charge pump Vepexn -0.3 - Vs+03 |V - P_4.1.24

pins CPC1IN, CPC2N

Logic supply voltage Vbp -0.3 - 5.5 - P_4.1.13

Voltage at CSOx Vesox -0.3 - Voo + - P_4.1.14
0.3

Temperatures

Junction temperature T; -40 - 150 °C -

(RE&ETR@......)
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3 General product characteristics

afineon

2 (&) SXNsRABEEY

Tj=-40°C £ 150°C; PREBEMIEX T, ERERBNIE (FRIESHHEA)

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

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

ESD susceptibility

ESD susceptibility all pins VespHBM1 -2 - 2 kv HBM? P_4.1.17

ESD susceptibility of VSand DH | Vesprama -4 - 4 kv HBM? P_4.1.18

pins versus GND

ESD susceptibility all pins Vespcomi -500 - 500 cbm? P_4.1.19

ESD susceptibility pin corner pins | Vespcom2 -750 - 750 cbm? P_4.1.20

1) RESEFMRK, RIGITHEE.

2) AXEEN SHxBUEIRT 4 mABY, Ves.on 7 BTRETE -1.0 = -0.3V Z[d]

3)  ESDSE, EFANSI/ESDA/JEDEC JS001 AIHBMIERY (1.5kQ, 100 pF) o
4)  ESD =M%, ®EEES(FEARI“CDM”, £F& JEDEC JESD22-C101,

b

1. B FFIEI ) ATRES KT ES B AR A 1o KOS BT BRI RABNE (B 1+ T LIFAJGE S 7055

rFy AT ZE

2. ERBIRIPIIGESTERLE IC TEEIEF M AIEZF 1 TR R AIBIE RN FIE L T IEE TIEEE,

RIPDIEET BN T LB EHIERIEMTIR 118

3.2 TESEE

w3 TEEE
Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Supply voltage range for Vs(no) 6.0 - 28 \Y - P_4.2.1
normal operation
Extended supply voltage Vs (ext) 5.5 - 6 \Y 1) Parameter P_4.2.7
range deviations possible
Extended supply voltage Vs (ext) 28 - Vsov orr2 |V 1) Parameter P_4.2.2
range (max) deviations possible
Supply voltage transients dVs/dt  |-10 - 10 Vipus | ¥ P_4.2.3
slew rate
Logic supply voltage Voo 3.0 - 5.5 - P_424
SPI logic input voltage Vspr, 0 - Vop - P_4.25
Vscik
Vesn
Junction temperature T -40 - 150 °C - P_4.2.6
Datasheet 12 Rev.2.0
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TLE92108-231QX Infineon
Multiple MOSFET Driver IC

3 General product characteristics

1) REZFEFNE, BRITHEE.

br EDIEE A TIERER, IC AR BRI E T, Bt EEaxESIFERT+
BERI S 1 THEE HYo
Datasheet 13 Rev.2.0
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TLE92108-231QX Infineon
Multiple MOSFET Driver IC

3 General product characteristics

3.3 #AEH

P AF AR JEDEC JESDS1 Fi/ £ BT, RIE THEE 2158, 1815/5] www.jedec.orgo
R4 #BH
Parameter Symbol Values Unit |Noteor Number
. Test
Min. Typ. Max.
yp Condition
Junction to case Rinic - 4.4 - Kw |Y
Junction to ambient Rihia - 27 - Kw |22

1) RELEENE, |IgHEE.

2) 1BEMIRnAERIRIE Jedec JESD51-2,-5,-7, TEFR42s2p IR EEAXWRE A THHERIN,; R (GH +8HE) #EAE 21K
fiE (2x70mm Cu. 2x35mm Cu) HY76.2x114.3x 1.5 mm R_EFITIEM,. EEANERT, BEFRERETHSHRITLIES
5% —RHEEm.

Datasheet 14 Rev. 2.0
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TLE92108-231QX Infineon
Multiple MOSFET Driver IC

4 General description

4 Bk
4.1 =2

ZMOSFETIKENICTREMR IR VsHlVoo o

Voo /9 1/0 828 (B23E SPISIR) FIZAEEBERHIANERIRERS MR, Voo 2455 3.3V EL 5.0 V EHEREOMN R IEIEE,
Vs ZIMOSFETHIR IXThBSHRIEFE A Ro Vs 5 IATUEIS B RIZRIPIEZE I H i,

M BIRES R, EtHVsREEREER, ZiEREPFENERMEEFRNTE,

Voo M1 Vs N2 127 B R st T E M AP B B A 1T 5.

4.2 TR

Sleep Mode
EN = Low

Low current
consumption
Gate Drivers OFF

Normal Mode

EN = High '

Watchdog continuously
retriggered

EN = Low

Watchdog Error

Fail Safe Mode

EN = High
FS=1
External MOSFETs

are turned OFF

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

E 4 REHE
2 ZRX B ENGET FVs F Voo L F R T IEEENHTIE R B Vs FVoo BHENEEE, 15752 %

6.7TEME 4225,
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TLE92108-231QX Infineon
Multiple MOSFET Driver IC

4 General description

4.2.1 IEERI

BT EN 5N B NS BT HEFR SPIRE I [E)teer s, TLE2108-231QX BIEIHNIEEE, EEEERAT,
MOSFETHRIXBhe84b FEARE, HA@ISPHEOARITECE, AIIREMIMNTE VetV ERRBEFEILIEERN.
NTRFEBERN, BHNEREFMEAEH (BUF69E) o

4.2.2 EEARIR T

BT EN SIBNEE KB T, ZMOSFETIRGNICIH NIRRT, IR EIMERIEXSIERIDSLEEPY (BIR¥FH
BIERAtCCP+3us) , LUEEEHRFAINGE MOSFET, TEULIEINT, AEIATSIMAZIBRERZER, SPHEESR=E
filo Voo BYEBIRHFERE{RZE IDD_Q, VsBIYEBRBFEFE{EKZE 1SQ 3 1SQ + ISQ_BRAKE,

ARV, 1T NBERAE TS MR T VSLEEP_SET, M Vs BYERFEFEN 1SQo

VsEBAUEFES 1ISQ +1SQ_BRAKE, N8R Vs B MIKT VSLEEP_SET BIEB/EIME. (BD Vs EMIKT VSLEEP_SET RYEE
ELEFH) , 3HE Vs EFEZE{RTF VSLEEP_SET) o

GHx/GLx5GNDZ [8]FN A ZR BB PR ReanoBUBIE ,  LATERRRIMNEBMOSFETHIMAR EB o

b 4 TR EN BT LB FHIFFEEAT A/ F (tENL_FILT, =A8us) , #HEN BAEMNEGEFE, N
HFREHANMIERR, HAZFHEEFEE, 4 EN NEBFA, FURIEEF7E8EEH
oo

4.2.3 HEZEER

MRBMEIHEIR (BBRAE 69 &) , REHERFHENKERZLER, FS IHEN (BBREBREFEN) ,
HMER MOSFET 1 fR ABRE tHBXxCCP BMETEIAN (F6.4.15) LUBESHKEER (£52%F) EMRE. AGH
XS BEATRIER (BRRERFWEE, 5 5.4 ZF, FFEYMNBE MOSFET ik, HEBRREEA)
EMEEBER, BITMITUTFESN:

1.  5B& GENSTAT H7F2:,

2. &I VAEEARIBWDTRIG L5 9 1 (GENCTRLL ),

3. THEAIMNAAERE WDTRIG iIE N 07,

EHELLER T, R TWDTRIG. CCSO. CSALL. CSA2LZYM, ITHISESRWERLENBINE, FHIEXT, £
IS NES (WDTRIG(IFRYN) ZiERRES (GENSTATRRIN) #GWEZR, HIZEBE SPIEN (2BRESET) o

FHRFEL 2RI T RGENSTATA LIRS S A R BB RS F FS IR SHIEAEERS,
R FFIEET, THEIRESPIEAL, PMAIMELR T REUEHRNSEFFES,.

4.3 S4i17hH
N FE4aE FEBE i

1 FEtDSLEEPHAIE] SPI MUK 4 2 BE.

2 MAREBRRENEAEEFHRELT RN, NRFNTRETZEYIRSPIN, MizHEREFHELT2RN, HERMITE
BUNTEHBHENTFAEEHNEEER,

3 EHERSENAT, REREEA, BCPuviRigE. FAlt, MEELZLRLIMER, GENSTAT MMEHMIER LRI FILRAY
BRERR, UEMBEMRIRRIZS.
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TLE92108-231QX Infineon
Multiple MOSFET Driver IC

4 General description

Voo RIES 1L :

MR Voo<Voororir, WENFIEIREWEZER, BRHEHERF. —B Voo> Vovrors HFIRIREE (L, NPORL (BXRHY
EBEL(, 8l £BREFH) wEMN, UIRSEMRS.

EN 5|BIZ (i :

WNER EN SIMRHLIE, NIZEARTBREE, S[EHAKEER, —BSEHAEEER (tSET_SPIZfE, HEN
== 8 Vor>Vooror BY, NPORIEE N0, LUIREENMIRSE,
L4 GENSTAT #EFRES, NPOREBIN 1.

Datasheet 17 Rev. 2.0
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TLE92108-231QX Infineon
Multiple MOSFET Driver IC

4 General description

4.4 1T IR

WK BB AT 3R A =i FEEi MOSFET itk IRches (B, EFE7E CPCIN 1 CPC1P. CPC2N 1 CPC2P. VS CP Z (8]
BEIE=MINFE S,

Cep 2470 nF
Il

]
Cerr Cer2

VS

A
Lt

e— Single/dual stage
charge pump

§‘ Precharge

Logic

Es FEER

LCPSTGA=0 (ZRIAME, BIGENCTRL2) , I RAWLBRRI.

YNSR CPSTGA=1(GENCTRL2), 23fFBEhIHREBLEINKBRR

v WIRVs>Versons: TLE92108-231QX MINER FETRI R IR B B 4 FATRI R

¢« YN Vs<Vepsoso s TLE92108-231QX MEBR BRI ENRBAR. BRBARISIT
KRR VS 51 BIRY R UE .

4.5 SRR

B LUBOE BB R AV R A S PR RIS ERRN . TEBEEBRRMINIRER, AILURIBIEENZEA DR TRERE
TEHISMEE B GENCTRLIAAEYIEHI{IFMODEIR B

»  FMODE=0: FiAHl,

»  FMODE=1: E#ISAE =156 kHz (BRIAE) -

Datasheet 18 Rev. 2.0
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TLE92108-231QX Infineon
Multiple MOSFET Driver IC

4 General description

4.6 S

4.6.1 B BIR

&5 BESIFY: B8R

YRVSOVTH=0, MIvs=6.0VE 18V, AR VSOVTH=1, M VS=6.0VE28V; VDD=3.0VES55V, Tj=-40°CE
150°C, FrERBEMEY i, EMERANIE (rIESHIREA)

Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Current consumption, EN = LOW)
Supply quiescent current Isq - 2 5 pA T;<85°C,Vs=13.5V |P_55.1
Supply quiescent current Isq2 - 5 7 HA T;<85°C, Vs<25V P_5.5.61
Additional supply quiescent | /sq grake - 5 7.5 pA T;<85°C, P_5.5.60
current, brake enabled Ve=13.5V Y
Logic Supply quiescent Iop_q - 1 3 pA T;<85°C P_5.5.3
current
Total quiescent current Ibp_qt/sq - 3 8 HA T;<85°C,Vs=13.5V |P_5.55
EN Low filter time tosLEEP - - Max. HS 2)3)BD_PASS =0 P_5.5.49
tCCP +
3us
EN Low filter time teNL FILT 1 - 8 s 2 P_5.5.51
VS for LS1-4 setting Vsieep seT |- - 5.5 Vv P 5.5.63
Current consumption, EN = HIGH
Supply current Is - 45 55 mA HBxVDSTH=001s, |P_5.5.6
BD_PASS =0,
lce=0 mMA
Supply current Isy - 83 100 mA 8V<Vs<28V P_5.5.7
HBxVDSTH =001,
BD_PASS =0,
lcp=-12 MA,
dual stage CP
Supply current Is3 - 55 70 mA 18V <Vs<28V P_5.5.56
HBxVDSTH = 0015,
BD_PASS =0,
lep=-12 mA? |
single stage CP
(BEETFA......)
Datasheet 19 Rev.2.0
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TLE92108-231QX Infineon
Multiple MOSFET Driver IC

4 General description

&5 (8) =B BiF

YRVSOVTH=0, Mvs=6.0VE 18V; R VSOVTH=1, MVS=6.0VE28V; VDD=3.0VE55V, Tj=-40°CE
150°C, FRERBEAEN T, EMEMRANGIH PRIEZHIHER)

Parameter Symbol Values Unit |Note or Test Number
Condition

Min. Typ. Max.

Supply current Isa - 55 70 mA Vs=6V, P_5.5.57
HBXVDSTH = 001,
BD_PASS =0,
Icp=-6 mA?
Supply current Is Bb_pass - 10 20 mA HBxMODE=00s, P_5.5.54
BD_PASS=1

Logic supply current Ipp1 - 3 4 mA SPI not active, P_5.5.8
CSAl and CSA2
off, all leppiag Off,
BD_PASS=0

Logic supply current Ibp2 - 3 3.8 mA 4 Additional VDD P_5.5.52
current per CSA on,
VCSOx=4.5V,

LS shunt,
CCsO=1

CSAXL =0,

Ipppiag Off

Logic supply current Ipp3 - 2 2.8 mA 4 Additional VDD P_5.5.55
current per CSA on,
CCSO =0,
VCSOx=4.5V,

LS shunt,

CSAxL =

0,

Ipppiag Off

Logic supply current Ibp4 - 6 7 mA % Additional VDD P_5.5.58
current per CSA on,
VCSOx=4.5V,

HS shunt,
VSOVTH=1

CSAXL =1,

Ipppiag Off

(REETR......)
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TLE92108-231QX Infineon
Multiple MOSFET Driver IC

4 General description

x5 (%) HBSKEHE: BiR

ANERVSOVTH=0, MVS=6.0VE 18V; IR VSOVTH=1, MIVS=6.0VZE28V; VDD=3.0VES55V, Tj=-40°CE
150°C, FREEREAENFH, EMBERANGIE (RIESEIRA)

Parameter Symbol Values Unit |Note or Test Number
Min. Typ. | Max. Condition
Logic supply current Ibps - 42 5.2 mA % Additional VDD P_5.5.59
current per CSA on,
VSOVTH =0,
VCSOx=4.5V,
HS shunt,
CSAxL =1,
Ipppiag OFf
Additional logic supply Ipb_popiag - 15 2 mA Additional VDD P_5.5.53
current pull-down current when all
Ipppiagare on
VS with active bridge driver ( BD_PASS =0)
UV switch ON voltage Vsuvon - - 5.5 Y Vsincreasing P_5.5.11
UV switch OFF voltage Vsuv orr 4.0 4.5 5.0 v Vsdecreasing P_5.5.12
UV ON/OFF hysteresis Vsuv Hy - 0.5 - v Vsuvon - Vsuv orr? P_5.5.13
OV switch OFF voltage Vsov oFF1 19 - 21 \Y Vsincreasing P_5.5.14
VSOVTH=0
OV switch ON voltage Vsov ont 18 - 20 v Vsdecreasing P_5.5.15
VSOVTH=0
OV switch OFF voltage Vsov oFr2 29 - 31 \Y Vsincreasing P_5.5.16
VSOVTH=1
OV switch ON voltage Vsov onz 28 - 30 v Vsdecreasing P_5.5.17
VSOVTH=1
OV ON/OFF hysteresis Vsov Hy - 1 - Vv Vswon-Vswvorr?  |P_5.5.18
VS undervoltage filter time tysuv_FILT 7 10 13 us 1) P_5.5.47
VS overvoltage filter time tysov FILT 7 10 13 us 2 P_5.5.48
CP turn-off delay after VS to_cpusov 12.8 16 19.2 Us 2 P_5.5.50
overvoltage detection
VDD
Voo Power-On-Reset Vbppor 2.40 2.60 2.80 v Vopincreasing P_5.5.19
Voo Power-Off-Reset Vbp pofir 2.30 2.50 2.70 Y Voo decreasing P_5.5.20
Voo Power-On-Reset VopporHy |- 0.1 - Vv Voo por- Voo posir? | P_5.5.21
Hysteresis

1) SR VSFRZEVSLEEP_SETLLTF, MESF4EIMIERSHT,
2)  RETEFMRK, BHIHEE.
3) IREIEFHRAR X ERFFETE.
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TLE92108-231QX Infineon
Multiple MOSFET Driver IC

4 General description

4) BRI TF VSOVTH,
5  BEINIIF CCSO,

4.6.2 BSIFHE: FEMAPWMx. EN

&6 BSHE: PWMx. EN

WRVSOVTH=0, MIvs=6.0VE 18V, AR VSOVTH=1, M VS=6.0VE28V; VDD=3.0VES55V, Tj=-40°CE
150°C, FRERBEMEY T, EMBRANIE (rIESHIREA)

Parameter Symbol Values Unit |Note or Test Number
Min Typ Max Condition
EN high voltage Venn 0.7 x - - \Y - P_5.5.22
Voo
EN low voltage VenL - - 0.3x \ - P_5.5.23
Vb
EN hysteresis Venny - 012x |- Vv 1) P_5.5.24
Voo
EN pull-down resistor Rpp_en 30 40 50 kQ - P_5.5.25
PWMx high voltage VowMH 0.7 x - - v - P_5.5.26
Voo
PWMx low voltage VewmL - - 0.3x v - P_5.5.27
Voo
PWMx hysteresis VowmHy - 0.12x |- Vv 1) P_5.5.28
Voo
PWMx pull-down resistor Rpp_pwmx 30 40 50 kQ - P_5.5.29

1) REZFEFNE, BIRITHEE.

4.6.3 FBEREBSENE

R BSRHE: BER

WRVSOVTH=0, MIvs=6.0VE 18V, AR VSOVTH=1, M VS=6.0VE28V; VDD=3.0VE55V, Tj=-40°CE
150°C, FRERBEMEY i, EMERANIE (RIESHIREA)

Parameter Symbol Values Unit Note or Test Number
Min. Typ. Max. Condition
Charge Pump Frequency fep - 250 - kHz  |¥ P_5.5.30
Output Voltage VCP vs. VS Vepmin 8.5 - - v Vs=6V, P_55.31
lep=-6 MA
Regulated output voltage VCP| V¢p; 11 15 17 Y 8V<Vs<28V, P_5.5.32
vs. VS, CPSTGA=0 lep=-12 mA
Regulated output voltage VCP| V¢p, 12 15 17 v 18V <Vs<28YV, P_5.5.41
vs. VS, CPSTGA=1 lcp=-12mMA

(REETR......)
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TLE92108-231QX

Multiple MOSFET Driver IC

infineon

4 General description

w7

(%) BSEMY: BER

ANERVSOVTH=0, MVS=6.0VE 18V; IR VSOVTH=1, MIVS=6.0VE28V; VDD=3.0VES55V, Tj=-40°CE
150°C, FREEREAEXN T, ERBERANGIE (RIESHIEA)

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

Turn-on time, CPSTGA=0 ton_vep1 10 40 80 ys 8V<Vs<28V P_5.5.34
(25%)1)2)3)4)

Rise time, CPSTGA=0 tRlSE_VCPl 10 60 100 us 8V<Vs<28V P_5.5.35
(25%_75%)1) 2)3)4)

Turn-on time, CPSTGA=1 ton_vep2 10 40 80 ys 18V <Vs<28V P_5.5.36
(25%)1)2) 3) 5)

Rise time, CPSTGA=1 tRISE_VCPZ 10 60 100 Hus 18V<Vs<28V P_5.5.37
(25%-75%) 2 3)5)

Charge Pump Undervoltage Vepuvi 55 6 6.5 \Y CPUVTH=0, P_5.5.38

(referred to VS) VCP falling

Charge Pump Undervoltage Vepuva 7 7.5 8 \Y CPUVTH=1, P_5.5.42

(referred to VS) VCP falling

Automatic switch over dualto | Vcpsops 16 17 18 \Y CPSTGA=1 P_5.5.43

single stage charge pump

Automatic switch oversingle | Vcpso sp 15.5 16.5 17.5 \Y CPSTGA=1 P_5.5.44

to dual stage charge pump

Charge pump switch Vepso Hy - 0.5 - Vv 3 CPSTGA=1, P_5.5.45

over hysteresis Vepso bs - Vepso sp

Charge Pump Undervoltage |tcpyy 51 64 77 us 3 P_5.5.39

Filter Time

Charge pump minimum lepoct - - -12 mA 2349 Vs=13.5V,

output current CPSTGA=0

Charge pump minimum lcpoca - - -12 mA 239 Vs=18V,

output current CPSTGA=1

1)  BSHEEURTBA Coo

2) Ccpc1= Cepc2=220 nF, Ccp= 470 nF, Icp= 0 mA.

3) REIEFUR, BIRIHEE,

4) WREBER.

5) BRIREBAEIR.
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5 Floating gate drivers

5 B tRIX EhER

TLE92108-231QX & Al T +73 etk IR ah2s, AEGSIEHIZ M n /38 MOSFET, ERE I/ \MEilflfEi, #/\
N

T BMRIKENEZ XY MOSFET RYIEH!,

EHBENGE, HIEESTEELTRIELR (BD_PASS FIEAIA{E =1 BFfE HBXMODE=00s) o BEHE 54F ME 5.5
=,

IR 388K BD_PASS BB N 0 ENESNER. F515. F52FE UK FES3IENET EoER THIE

SIEHIA PWM =5,

ZE EFBEINTFIGE BD_PASS ¥ 0.251#8F7%E HBXMODE {/13& 47 00: 8L 115 LB E BRI [FEE =i,

rRs MR IXEhes TEIR T
EN BD_PASS |HBxMODE[1:0] Gate driver Comment Chapter
High 0 X Active Chapter 5.1
Chapter 5.2
Chapter 5.3
High 1 One HBXxMODE =01z |Active ¥ Equivalent to EN=High and Chapter 5.1
or 10s BD_PASS=0 Chapter 5.2
Chapter 5.3
High 1 AllHBXMODE=00gor |Passive Chapter 5.5
11g
Low X X Passive Chapter 5.5

1) gl ARMME| VS B E. VSRE. CPREFLEMPE, FHH TLE92108-231QX KA FHEZLIE,
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5 Floating gate drivers

B4 g

DH/

|_:| CSIN1

N\

= | A

Highside

Gate-Driver
-
/, Ll
VbsmonTH

Current-Steering /

A

oYiand
<+

Q)
A

H~=1¢

e

Tf
o

SHx

O+
X

DACs T
iy £
o] IV 5
/ L
< \ VSHH
+
High-Speed _l —
o Comparators _I
oo +
< VSHL
3 \ S
—
/
. N\ VCN_
- > ; GLx
Lowside - Iszl ﬁ_-
Gate-Driver 6 el |
oL D
° " VDEI!ONTH _L '_I.l
Current-Steering / SL J:
DACs
S ——— I
= 6 EE - — B IX zh 3%
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Multiple MOSFET Driver IC

5 Floating gate drivers

5.1 FrRnhes b F = shiE X A9 MOSFETIESI (BD_PASS=0HEN=18)
BURFEZE i HBXMODE[1:0] (HBMODE, &M T 11) , SN EBFMEIL MOSFET I LLRE:

o =H

o BUE (B4, TPwMm)

o TEPWMIERTREUE (5 5.3%, PWMSET)

&9 P ETRE

HBXMODE[1:0]” Configuration of HSx/LSx?”

00s LSx and HSx MOSFETs 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
11; Reserved - LSx and HSx MOSFETSs are actively kept OFF

1) x=1..8

5.2 FrIRRhEE A F ERRTERSEE (BD_PASS=0)

RTIE BT x WS IOFERIAMOSFETHIRE S EUEE T, x=1...8, 80K 11 BFEFSHPWMITHI P EIHE
HHNEE.

R HBx & B MET BHEFIBUERIPWMIEE, NiEE 5 5i%E HBXMODE[1:0] 7 (0,1) 8% (1,0), HBx B{EAT S
IIMOSFETHERSECE (FPWM) o

OB A3 X BB TR AT x BOSRJET PR BT 1A A thisxcep Active™ thexaLank active (BILEE 6.4 ) o

FEND R BRI HI 477 x FUFTEBFNARER BB FRIE /9 ICHGSTX (ST_ICHG),

IHARDOFF 2tk IX=has Al AR URBI B Ao EXI R F IDCHGxX[4:0] = 31,BRIREB A (B0 PWM_IDCHG_ACT) o
HE—FRIIHMBIMOSFET ST, Z B MA TRIFMOSFETX M, X—Iheedth T HFERXX BRERE,

ICHGSTx ZH MR IXEhes =L HRUHIER, USESA x FEA xo ICHGSTx TEITHIFF23ST_ICHGHERE.,

+&10 HSTINERER
ICHGSTx[3:0]V Nom. charge current Nom. discharge current |Max. deviation to typ.
[mA)? [mA)Y values

0000s 1.0 1.0 +/- 60%
0001s 2.0 2.8 +/-60 %
00108 4.5 5.7 +/-60 %
0011g 8.0 9.4 +/-38%
01008 12.5 14.2 +/-38%
0101s 17.8 19.7 +/-38%
01108 239 26.0 +/-38%
01114 30.0 32.0 +/-28%

(REAKTR......)
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TLE92108-231QX Infineon
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5 Floating gate drivers

& 10 () BEFTHBER
ICHGSTx[3:0]¥ Nom. charge current Nom. discharge current |Max. deviation to typ.
[mA)? [mA]? values

10008 371 395 +/-28%
1001 443 46.8 +/-28 %
1010g 52.3 54.7 +/-28 %
1011 60.2 62.5 +/-28 %
11008 68.3 70.6 +/-28%
1101s 76.8 78.5 +/-28%
11108 86.0 87.0 +/-28%
1111g 96.0 95.0 +/-25%

1)  BEST_ICHG
2)  BEICHGSTx<Tp, V528V B Ves<VGS(ON)1; BEICHGSTX = 8p, Vs=8V H Ves<VGS(ON)2
3) B ICHGSTXx<Tp, Ves=VGS(OFF)1; & ICHGSTX =80, Vas=VGS(OFF)2

IHOLD A Fi&IMEB MOSFET FUMR RIFIEHAEIRESBIRIFE R, 1ZS¥ OB GENCTRL2HRY IHOLDIEHII AL E
WNRIHOLD =0:
»  MOSFETRIFSERE, B Hlce (BLEME 12.5mA)

»  MOSFET RIFRUTIREE, B R Mlbocies (HEEN 14.2 mA) o
WNRIHOLD =1
»  MOSFET RIFSBIRE, BN, (FEE 23.9mA)

*  MOSFET fRFFRBTRE, IR locne. (BLE{E 26.0 mA)

R aies b F XS B R & LU T HFERT, BSieBeaA T <t MOSFET:
v VRIEEE

v TR

v VosiEE

v BERXE

»  OCEN= 1Bt & &5

5.2.1 BEIIMOSFETER S ECE
FiEETAY3E R BRI

MR LSx A FFBIKE (HBXxMODE[1:0]=01g) , £ HSxBiE (HBxMODE[1:0]=105) ZHi, =IIMOSFETRERX
BAFRIPHNEES®E (BEET)
»  TE CSN EABZE B Etrexcer aciveHAIE:

- EIOMOSFETEIE BB -ICHGS Tx fRIFXRITIRT,

- 1K MOSFET BYMREIZ BB -ICHGS T 7R ER
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v TEtuexcer activeZt R BT BLTE tusreiank active+trvos FFERATIEIAA :

- EIAMOSFETHIMAR FH EEAt ICHGSTx 8B

- {RIZMOSFET@id B33 -IHARDOFFRIFXMTIRES  (FEXERFNER)
v TEtrosZERAT :

- EIIMOSFETHYIREhER RFEK ZEIHOLD

- {KIZMOSFETHIIREHERRE L E -IHOLD

SPI Frame accepted

Turn on HSx
CSN
Previous State — New State A
HSx OFF — HSx ON ‘ U
LSx ON — LSx OFF t
VS
1GHx tHBxCCP tHBXBLANK
_ Active Active tFVDS
ICHGSTx T - - -
0 | L
t
HSx internal
drive signal
ICHGSTx L.
IHOLD H—

-ICHGSTx
1GLx

! |
I t

LSx internal
drive signal

. IHOLD [7
-IHOLD -/
-ICHGSTx :
| Hard off

“IHARDOFF o = = = o o o o o o e e e o e e

7 HR R BRERIFEEIAMOSFETSE
br CSN LA BE TS 8 HE BRI, [FUE, SPIFESTECSN LHEZ/GRZAEL 3 s H1To
FHEN TR X BRERE

-
A

WNRIEHSX BUE (HBXMODE[1:0] =10s) Z 81 LSX®FXKFIRZS (HBXMODE[1:0]=00s) , MIEIAOMOSFET EEBR
XERMFPHNELITSE (BRES)

£ CSN EFHAZIE, IFEERTE)A tuswunkactiet tros:

- EIZIMOSFETHIMAR FH B ICHGSTx 568

- {[iZ MOSFET fRIFXBTIRZS, BB/ -IHARDOFF
TE trvos Z5RAY :

- EIAIMOSFETHYIREhER MK E IHOLD

- {KIZMOSFETHIIREHEBRE L E -IHOLD
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SPI Frame accepted
Turn on HSx
CSN
Previous State — New State A
HSx OFF — HSx ON ‘ U
LSx OFF — LSx OFF -
t
IGHx tHBxBLANK
Acti tFVDS
ICHGSTx T LA R
0 | \
t
HSx internal
drive signal
A
Vs ICHGSTx L. F
IHOLD _
-IHOLD t
IGLx
0 -
t
LSx internal
drive signal
3
IHOLD
-IHOLD t
IHARDOFF = Hard off
8 TR X BRI EIAMOSFETSE
2 CSN _LABR RS 25 1HZ 3B/, R, SPIFESTECSN LHEZ/ERZHES 3 us H 7o
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5.2.2

{322 MOSFET MERASEGE

RIS HUERRIRS 5 5.2.1 & BHERTE SRR 5 E Ao

5.2.3

=10 EKZ MOSFET BY Xl
24 TLE92108-231QX #ZUKE! SPI 5 LUK BT H5 x Y
¢ HSX *[I LSX Eg*ﬂﬂ*&EtHBxCCP ActiveEle‘E—IJW ( 9)

=)
BT BB -ICHGS Tx iR

¢ TEtuexcer active ZERBET , HSx 1 LSx BYIXTHERFRFEZE -IHOLD

afineon

JOF0MEKI MOSFET (HBXMODE[1:0] = (0,0) B (1,1)) B:

SPI Frame accepted
Turn off HSx and LSx

\J

0 }
1/ “
-ICHGSTx

HSx internal
drive signal tHBxCCP
—

IHOLD  jrmmey

-ICHGSTx

LSx internal
drive signal

-IHOLD t
-ICHGSTx

B o

b

Datasheet
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5.3 PWM#FIREh 250 T E SN BTAYIR{E (BD_PASS=0)
TLE92108-231QX £ T = NPWMIEE, PWM1. PWM2. PWM35|HIAENPWMIBEEIRHPWMIES,
RIBITHIZT 788 HBMODE 1 PWMSET BUIRE (B & 11) , — MBS REH— pwM iBiE :

»  PWMSET REIPWMXEN , BFHSEF PWM @il x

»  PWMSETHRYEHIGIPWMx_HB[2:0] 47

+  FH PWMx_HB[2:0] iE+F A HFRYIEHI{I HBMODE[ 10] (HBMODE ) ACE PWM R THYEIL S =18 MOSFET
a0 BB AL T EEE HB3 BRI EIPWMIEIE 2 (LIPWMEBEHIRES!)

1. 1% & HB3MODE[1:0] & (0,0): HB3 A FEPES
2. ¥ PWM2_HB[2:0] IREH (0,1,0), FH¥F PWM2ENIREN 1 (HB3 (RIFEMARE, JRIZTF Pwm2 5B LFEFTERY

=5
3. 3% & HB3MODE[1:0] 4 (0,1): PWM2 BRSTF HB3 BY{EiZ

11 PWMIBEIZE

PWMxEN? PWMx_HB[2:0]” | HByMODE[1:0]? PWMx channel setting?

Os don’tcare don’tcare no PWM operation

don’t care don’t care 00s no PWM operation on the selected HB
don’t care don’t care 11g no PWM operation on the selection HB
1s 000s 01s Low-side of HB1 is mapped to PWMx
1s 001s 01s Low-side of HB2 is mapped to PWMx
1s 010s 01s Low-side of HB3 is mapped to PWMx
1s 011s 01s Low-side of HB4 is mapped to PWMx
1s 100g 01s Low-side of HB5 is mapped to PWMx
1s 1015 01s Low-side of HB6 is mapped to PWMx
1s 110s 01s Low-side of HB7 is mapped to PWMx
1s 1115 01s Low-side of HB8 is mapped to PWMx
1s 000s 10s High-side of HB1 is mapped to PWMx
1s 001 10s High-side of HB2 is mapped to PWMx
1s 010s 10g High-side of HB3 is mapped to PWMx
1s 011s 10s High-side of HB4 is mapped to PWMx
1s 100g 10g High-side of HB5 is mapped to PWMx
1s 101s 10s High-side of HB6 is mapped to PWMx
1s 110s 10s High-side of HB7 is mapped to PWMx
1s 111g 10s High-side of HB8 is mapped to PWMx
1) x=1...3

2) ¥y B PWMx_HB[2:0] ik}
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afineon

2 HTR— TP FE G EZ TNEEHIPWMIEE, TISIRE SPIiE iR, FXMIERLT, SEIIFEETHIINE
MOSFET /5485 /7], #HHBVOUT_PWMERR 27228 HIXT AR (7 (HBXPWME) S48 E 17,

5.3.1

FEhFLE7 MOSFET BIHE

HEMEPWMIER FHSUER, SEESKRMEDSIR, LUBADSR (FW) MOSFETRIZHEFER: WNRETH MOSFET

RFXRETRE, NE—FFFRNF—M (525%) MOSFETRHKENSTIE.

Z2E11. B12. B13. B 14

YNEREN_GEN_CHECK=0: PWM MOSFET #4105 & MOSFET, ME—¥4FE93FMIEY MOSFET #1945 MOSFET,

YNSREN_GEN_CHECK=1: E&TMOSFETHIZZ X EE R BY 8] (tHBXCCP Active, tHBXxCCP FW) 53R A (A
MOSFET #RRiZ X F]) , iZER4EH NSRRI SMOSFETE2 B JRMOSFET, M- MMOSFETE FW MOSFET (& 10) »

« YOS VSHx>VSHH . =il MOSFET 04557 MOSFET , ki1 MOSFET &R MOSFET
o N VSHx<VSHL : MI{EKIZ MOSFET 47

¢ ZFHVSHL<VSHx<VSHH : T/ARRHAX 734 RMOSFETS B R MOSFETZ (8], &5

MOSFET , =321 MOSFET A& & MOSFET
SIEHY MOSFET AN ANB IR

MOSFET o
HS and LS are off
Freewheeling through
low-side MOSFET body diode
VSHx Vgy
LSS FW MOSFET
HS=Active MOSFET
. CP = CP
1 comr | cot
Highside o GHx '_\ Highside GHx 11—
Gate-Driver L r__} ) Gate-Driver 2o H}__[}
ﬂﬂ/ L L H i
T SHx iXJ SHx
e ]%HL — Comowsos 1 1 =
Gate-Driver 5 r__} N};
T SL | g SL 1
= 10 FEhMLEFE MOSFET IR EE

~,

Datasheet
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b WL PWM SEHT6]#2F tHBXCCP FW, Tl %M/ E B R MOSFET BE4E 7 MOSFET, BbZ&
IR PWM EHTATIEJAZF tHBXCCP Active (Bl %5355 ) , EXFIERL T, PWMMOSFET #8955
MOSFET, M52, BIZEVIIEN LT EH BT

11. B 12 B REYVEN A EIEIT S RMBIRMOSFETRY R,

[r VS
PWM
A

HS1 : 1

Active I Time
PWM —p MOSFET| A HS2 OFF VOUTlA

LS1: FW
MOSFET i _

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

[N
| =]

“Time

LS2 ON

1
)

LS1 ON
== Current Flow PWM = Low
= 11 HB1 EMETNEER: PWMIEN =1, PWM ZFHF HS1 (HB1MODE[1:0] =10s) o
EBYIERNMEFIETIT: HS1 9B R MOSFET, LS1 9 FW MOSFET,
VS
PWM |
|'7|= _L <—+ .
T HS2 VOUT2 Time
1 AFW  AFW  AFW
HS1 ON iy iy FW MOSFET I_l I_l I_l
VOUT1 K Time
ouT1 M ouT2
LS2 >
Active MOSFET Time
LS1 OFF ~ PWM
- m—> Current Flow PWM = High AFW: Active Free-wheeling
HS2 ON
== Current Flow PWM = Low
& 12 HB2 EMETNEEFR: PWMIEN =1, PWM N FF LS2 (HB2MODE[1:0] = 015)o

BYIERNREIETT: LS2 ABIE MOSFET, HS2 JJ FW MOSFET,
E13 1 B 14 EREBEHER L BNIEITIERMERMOSFETEY RG]
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VS
PWM |,
HS1: FW J_
MOSFET, T 1 Time
PWM A IE HS2 OFF VOUTL |
AFwW| |aFw] |arw
OUT1 ¢ VOouT2 Time
LS1: Active >
MOSFET Time
- m—lp Current Flow PWM = High AFW: Active Free-wheeling
HS1 ON
wee»- Current Flow PWM = Low
=] 13 HB1 EMEEDEEF: PWM1EN=1, PWMAZFEF HS1 (HB1MODE[1:0] =10s). EE#]
ERERBHIETT: LS1 RBIJRMOSFET , HS1 245 fIMOSFET -
S
[ﬁ PWM
A
T HS2 VOUT2 Time
HSl ON Actl\le MOSFET
AFWI_| AFWI_|AFW _l -
VOUT1 ‘ Time
X
M ouT2
LS2 .
FW MOSFET Time
LS1 OFF x PWM
-
=l Current Flow PWM = High AFW: Active Free-wheeling
= Current Flow PWM = Low LS2 ON
= 14 HB2 LMY ETNEEF: PWMIEN=1, PWM RZFEF LS2 (HB2MODE[1:0] = 01s) o

BY{ENZBHETT: HS2 @B J/EMOSFET , LS2 & FW MOSFET

5.3.2 PWMIRT FRYECE
BT E SR T PWMER TR R, S EREBIMRENEEaFRAR (E15) :

Rev. 2.0
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o BENMIRIEE] (AGC[1:0]= (1,0) B¢ (1,1) , GENCTRL2 ) : TEULIERT, FnzcEEEB AT E BN
FPWM MOSFETHIMAR, XLEEBFATRENSBENXMNERIATESENEIRME. BSR $ 5335,
«  TBEERMRITE (AGC[1;0] = (0,0): EUERT, MFTEBMFMBMEINEM, BERE 5.34.1 &
v EBEEMNMRIES] (AGC[1;0]=(0,1)) TELLIEIT:
MR E =
TEFUREBIES, BREYEI PWM IBIE x (x = 1...3) BY PWM MOSFET ifftki& LABC & BB/ IPCHGINIT 1T
FREE (B8 PWM_PCHG_INIT #1 55 5.3.4.2 &)

Synchronized
PWMz
I .
IGS Precharge  Post-charge
PWM MOSFET {PCHGX
e - > Predischarge
ICHGMAXx
IPRECHGx tPDCHGx
— -
ICHGx | I_l \
[ t
- IDCHGX tHBXCPP |
. IPREDCHGX Cross-current tBLANK for PWM MOSFET Symmetrization |
protection delay tHBXCPP
tHBXCPP for symmetry
15 PWM iR B RFIFEA. FUNEEHMSFEEMEL, AGC[1:0]=10:3F 115, POCHGDIS = 1
Datasheet 35 Rev.2.0
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5.3.3

KT
MOSFET #=Hllo

2% 5 5.3.1 E THRIRHE AGC IRE M ETIFILIR

B BiENMHEEHIR pwM TERR
A BENRIEHIER (AGC[1:0]=

(1,0) 3% (1,1),GENCTRL2) BI&EiAs{RiiPwMiZ{ERAIE]8Y

MOSFET BYE Xo fRi&: — I =i a{[KiZ1 MOSFET IR Bh25 4 AR

ﬁ'f | PWMIBiE z, HEFz=1. 283,

2% E 16 TREIA

LAC,

£ PWM MOSFETRVED & SiB 1 KX Wi ZER By 8] H 27728 TDON_OFF1. TDON_OFF2. TDON_OFF3i

PWM BYFF X ERHEIR,
TLE92108-231QX 73 3 AT st B BB RFTNMEB R, UFEBENSELE

2% B 19 T KA PWM BOFF X ERIER
1R (toon) B MK MTHEIR (toors) SECE BB

'f—flﬂﬁo

B 1NEIEMOSFET A M SIBM XM EIR Z MIKESZ 1788 EFF_TDON_OFF1. EFF_TDON_OFF2. EFF_TDON_OFF3 H1

EENAY,

=12 PWMECE 1 BiERN S B X BRIES

Abbreviation Definition

Suffix x Related to the half-bridge x (x=1...8)

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

VGS_HSx Gate-Source voltage of high-side MOSFET x

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

VGS_LSx Gate-Source voltage of low-side MOSFET x

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

tHBxCCP ACTIVE Active cross-current protection time of HBx. See control registers CCP_BLK1,
CCP_BLK2_ACT, PWM_ICHGMAX_CCP_BLK3_ACT and Chapter 6.4.

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 6.4.

tHBxCCP FW Freewheeling cross-current protection time of HBx. See control registers CCP_BLK1,
CCP_BLK2_FW, PWM_ICHGMAX_CCP_BLK3_FW and Chapter 6.4

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 6.4

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.

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)

IPRECHGZz is clamped between Ichgo and ICHGMAXz.

IPCHGINITz Initial value of IPRECHGz. Refer to PWM_PCHG_INIT

(REETH......
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+12 (%) pwMECEH BIERN SEM XM EBNES

Abbreviation Definition

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 Ipcico 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 Vs (Figure 17).

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

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 (tns«ccr ) and
when VSHx decreases to VSHH (Figure 18).

+ forlow-side PWM: time between the end of the symmetrization delay (tusxccr ) and
when VSHx increases to VSHL .

IHOLD Hold current sourced or sunk by the gate driver to keep the MOSFET in the desired state. See
IHOLD control bit in 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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53.3.1 RAEEHENMIHEFNELPWM, BHEARAEET

TENAHEVIITERN, BEPWMESHEIMNEI— N FHEEIAMOSFETRRIRIMOSFETIZ o
BRig&: PWMiBiEz, z=1283, WATF¥F x WEIBIMOSFET, x=1...8

= Current Flow PWMz = High
m—> Current Flow PWMz = Low
MOSFET HSx

PWMz I ” ” | > IGS_HSx N L EH*SYOFF

N
VGS_HSx™~ _ - >

HSx: Active IDS_Hle

SHx 0O SHy
LSx: FW
MOSFET
IGS_LSx LSy ON
\
\\
VGS_LSX  ~=»
-
= 16 PWMIEIE z BRIV EIEIA x, BHIERRRIETT
Datasheet 38 Rev. 2.0
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External A
PWMz
Synchronized !
intern. PWMz‘l {PVWM_SYNCH
Charge t
phase Postcharge Phase
IGS_HSx - > >
A {PCHGY
- ICHGMAXx
'.:,'_J IPRECHGx
2]
o ICHGx
= t
[
2
© - tHBXCCP FW | HBXBLANKActive -~
< - > - >
HSx internal
drive signal tFVDS
—_ A
ICHGMAXx
IPRECHGx _I /
IHOLD
ICHGY deiox_f :
0 -
- IHOLD
VGS_HSx T
/ . l
.
VSHx A tRISEx
B
VSHH
— DO [ VSHH
VSHL + VSHL
> t
IDS_HSDx
IMOTOR ] /
t
IGS_LSx“
- »
w
%
SZ
=< - ICHGFWx
E LSx internal A

drive signal tFVDS
- IHOLD el - )
- IHOLD =IHOLD
- ICHGFWx P
- IHARDOFF Hard off _
.
B 17 Bi&MN Fi&, BiIPWM, AGC[1:0]=(1,0)E% (1,1), BBHERNREHEIT

RS PWMER BB B E R S

EIAMOSFETHI SR MMM &S (BB 17)
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1. X HEBRIPMER: XX ERRF tHBXCCP FW fEREE PWMzIE S HI_EFHSBFFI4Y, 7E tHBXCCP FW
HAjE], 1iZ MOSFET x LARREB BB 37 - ICHGFWx X BT, [EIRY I MOSFET x 1R 4% X i,

2. TAFHE: tHBXxCCPFWidfG, =IMOSFET x BUMitRk = LAEBR IPRECHGZI#{TTIFE B, FEEBIFLLETEIN
tPCHGz, IPRECHGZY)B—1HNEE%EK, EEHENME (WT—H) .

3. FE: tPCHGz ZfG, FEEBEE/AM IPRECHGZ BEE ICHGz, MEBE MY tDONZY , HEHSFREN
tDONzIH{TELER, LIBENEE IPRECHGz (BB BRI BERIZH]) o ZH VSHOXEIVSHH B, 78
BB ERLE R,

4. FERE: ZTEMEGE, HSx TEBEERNIEGIESS 62.5ns (HEE) IEM— P ERMEK. =
ICHGMAXXo

2z BT 1% E POCHGDIS 1 A/ EH/E 7 BLI5E, &2 GENCTRL2 .

FA7E BB BB R AY B i& Rz 4%

BXTMBERNER, 5F$536%,

JNSR AGC[1:0] = (1,0) 3% (1,1) (BIIGENCTRL2) , FAFEESERIR IPRECHGz @— MNEIENS#, E1E tPCHGz #iE]

FEMN (BITPRECHG) o TLE92108-231QX RVE%E IPRECHGz, fEEZItDONz SEEEEILEL,

IPRECHGz # i E/cveo (HRBYME 1 mA) 1 ICHGMAXz Z[8] (B 1 PWM_ICHGMAX_CCP_BLK3_ACT) o

% TLE92108-231QX i@id SPI UK EIE PWMz_EN & BN 1 1938 (B0 PWMSET) BY, IPRECHGz #I#a1bA

min(IPCHGINITz, ICHGMAXz) (&0l PWM_PCHG_INIT) o

B LUAEU AT AE:

AGCFILT =0 (GENCTRL2 ): RIS

+  SNRBEMAEYDONz ELECERY tDONz 1, MFET—Fs BRI EL IPRECHGZ =IE 1M,

v WNRBEMDONz FZFECERY tDONz, MET—MFiFe B L IPRECHGZ IF

v WNRIBHIIIPCHGADTTEIEHIZ 7728 GENCTRLL REAIAFIA 0 1, BB REDFIEMaR L1152
MMM (£53.65),

AGCFILT=1: MRS K28

v NRREFHIPWM BHARERDONZLLELERY tDONz &, MFET— P FFEEBMEL IPRECHGZ =381,

v WIRREFIPWM BREFE R tDONz 52 FECERY tDONz, TTETF—NFFEEE/M L IPRECHGZ RIELs

o WNRITHINIIPCHGADTTEIR HZF 7788 GENCTRLL REM DRI 0F1 1, FMFEEERSS 5L INsR/ 1182
MNERMEK (5553.6%F),
o R XFHEREBRER, WETF—MFEEMER, IPRECHGz (RIFFEE,

4 SNERPWMZIS S 5REREEITHED, SHASLFIPEBPWMZIE S Z 18] TFTELEIR trwm_swcH o
5 IPRECHGZz #R$HI7E ICHGMAXz 1 Jeneo ZI18lo
6 ARENE %KAY tDON, &% EFF_TDON_OFFl. EFF_TDON_OFF2. EFF_TDON_OFF3
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infineon

5 Floating gate drivers

External 4
PWMz |
I t
A tPVWM_SYNCH
Synchronized
intern. PWz fee——
t
IGS_HSx
b Discharge phase
tPDCHGX
= —>—
w t
™S 0 -
8 -
-IDCHGx ||
3 |
2 |-preDCHGX
"'3 tHBxCCP FW for tHBXCCP Active for cross cumrent
< | symmetrisation | protection o
HSx internal I~ T g
drive signal A
IHOLD t
0 L
B9
- X
_I - IDCHGx -IHOLD
- IPREDCHGx
Hard off
- IHARDOFF
VGS_HSx tFVDS
- A —
- "
FALLX
VSHx
Af . IDOFFX,

VSHH
VSHL
» t

IDS_HSDx
IMOTOR \
\ .
/
IGS_LSxA
ICHGFWx
[
w
%z t
=F:
; tHBXxBLANK FW
b LSx internal tFVDS
= drive signal -
ICHGFWx -
IHOLD LDLD
» t
- IHOLD
N
B 18 BiEMN <Hf, EiPWM, AGC[1:0]=(1,0) 5% (1,1), EBHIERHEHIET
=IZPWMHRE]RY B i& R X Bt
=IMOSFETRY XM 2 N ERSERk (B ILE 18):
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5 Floating gate drivers

1. PWM SSXIFRXUTEIRAT[E]): HSXTEREB PWMz {5 S B T REABEIRtHBXCCP FW”, LIAMES @
B 22 X B RIPEY 8] 5 | 2R B,

2.  FUHER: —BEiXRFIRIFRILFRERVATIEItHBXCCP FWEESR, EIAMOSFET xBTS LR - IPREDCHGZ
WITTRREE, $F4RETIE]9tDPCHGZ, IPREDCHGZEESFNES S, ABFRENYE BRI T—) -

3.  JXEB: TEtPREDCHGzZ [T, FRIXFERRRAVZENT{EMIPREDCHGZY BEZEIDCHGZ, MEHBRMAY tDOFFY HRFH
5ECERY tDOFFz #1TELER, LABTHIATEIPREDCHGz (BT E RN BEENITEH]) o WEMRE
tHBXCCP E|HABYEESR, MMSEIMAZX B RIF.

4., XXBEFFRPMER: XXBERRIPSEIOMOSFETHFR BN E R 1T, XX EFFEIPMERE
TR KRR HEIRLE RS B 5h, 54RAT/8] J9tHBXCCP active, TEtHBXCCP activeffia], {KiZZMOSFETx{R
B XBWTIRES, tHBXCCP activeZE R /5, INERMOSFET Vsu<Vou, MMEIAIMOSFET xBYMHR IS @i
ICHGFWz EBiFEER, B EtFVDS 4R,

TR ER BB A BY B & R 4%

EXTRERRNER, 8EE536%,

WNER AGC[1:0] = (1,0) B% (1,1) (BILGENCTRL2) , MIFFAKEEEE IPREDCHGZ B@— M EIEN S, TLE92108-
231QX =1F%8 IPREDCHGz, 1FEM1S8toorr. SHCE BEITLED,

IPREDCHGz #EH (1 locneoe (BAEY(E 1 mA) F ICHGMAXz i8] (&0l PWM_ICHGMAX_CCP_BLK3_ACT) o

% TLE92108-231QX WXEIESPI PWMz_EN & B H 1 B935S (B0 PWMSET) BY, IPREDCHGz #1841k
min(IPDCHGINITz, ICHGMAXz) (&I PWM_PDCHG_INIT)

SNRIZHEIIIPCHGADTIEIZ HIZT 788 GENCTRLL R EIHFIN 0 M 1, FiKEBE RS2 5 IE NI — D HFm

BRMEX (5536 F) o

A LUEERA T AT A S

AGCFILT =0 (GENCTRL2 ): RERIERK

v WERBMDOFFz LEECERY tDOFFz K, MR F—RFNKEEHAE] IPREDCHGZ =IE AN

v WMRBIDOFFz S FECERY tDOFFz, MFET—RFNKFEAAIE] IPREDCHGz =R/

v WNRIEEIIIPCHGADTIEIZHIZT 788 GENCTRLL FEIH RN 0 M 1, BB RS2 FIEMTOR L1152
NEERMER ($£53.65),

AGCFILT=1: NMFISK2S

v MRRBEFANPWM FBRARIE R tDOFFz LLACERY tDOFFz ¥, N IPREDCHGZz £ F—MlZE FEEBN ER =1 I,

MEREFAPWM EIRAR BX tDOFFAE FACE R tDOFFz, M| IPREDCHGZ £ F— M FE M ER =R/

NPXAMEREEH, WET—FAFREME, IPRECHGz (RIFAE,

SNRIZHIGL IPCHGADT B 0 1, MIFNFEEBERR S BIE ISR — S B A ERo

7 IMNEBPWMZIE S 5 RNERRREIHEIL, SHASBFMIMNEBPWMZE S ZIBITETELEIR trwm_syncH o
8 IPREDCHGz #Z$HI £ ICHGMAXz F1 Incho Zi8lo
A LAIEEYE %L tDOFF, &% EFF_TDON_OFF1. EFF_TDON_OFF2. EFF_TDON_OFF3,

©
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TLE92108-231QX Infineon
Multiple MOSFET Driver IC

5 Floating gate drivers

5.3.3.2 BB HENBRESINEZPWM, BYEAREIET
LUITER 18R T & PWM 5 S HEINEI— 4789112 MOSFET BYBY MOSFET =,

Ri&: PWMIBE z, z=1. 233, NAF¥HFx BIEL MOSFET, x=1..8 (& 19) ,

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

HSx: FW MOSFET
N IGS_HSx
-2
/
7
l4 - VvGs_Hsx

—

[N
|7z

0 SHx
l,Ds_LSX LSx: Active MOSFET

LSx

IGS_LSx
P 4— PWMz

-

-~ "VGS_LSx

19 PWM @38 z BRETENEMI x, BHIEAREIEZETT

PWMEHHEHIIERS 55 5.3.3.1 & BEARARE, XEREEIA x FEZL x LA H{E VSHH F1 VSHL o
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Multiple MOSFET Driver IC

5 Floating gate drivers

5.3.3.3 BEE B ENMRIESINELZPWM, BYEREBTET

EZBNER TEIPWMETEIEHIAE (BIE 20) 484 T A8 TARIAMOSFET , EBEIMNIIKERSIBMNG
M52,

S EMOSFETHEMF M E S8, S MR A ja SN F+-F0 TR al,

= Current Flow PWMz = High
== Current Flow PWMz = Low [r VS

| 1
I iy E HSy OFF

0O SHy

HSx: FW IDS_HSx
PWMz MOSFET HSx

SHx @

LSx: Active
MOSFET LSx
IGS

_LSx

N
| 7d

LSy ON

\
N
~

~
VGS_LSx ~—»

-

20 Pk RFEIRN z BRETEI = x, BHFRNRBIET
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TLE92108-231QX
Multiple MOSFET Driver IC

infineon

5 Floating gate drivers

External
PWMz

) tPWM_SYNCH
Synchronized

intern. PWMz

IGS_LSx
4 Y |

Discharge phase

-

tPDCHGx
—>

-IDCHGx

-IPREDCHGx

tHBxCCP FW for
symmetrisation

tHBxCCP Active for cross current
protection

LSx internal
drive signal

Active MOSFET

IHOLD

\/

- IHOLD
-IDCHGx

- IPREDCHGx

- IHARDOFF
VGS_Lsx

-IDCHGx

N

N——

-IHOLD

A\

Hard off

tFVDS

VSHx

:

Vs
VSHH

VSHL

tDOFFx  tFALLx

=t

VSHH
VSHL

IDS_LSDx
A

[

16S_Hsx,

ICHGFWx

FW MOSFET

HSx internal
drive signal

A
ICHGFWx

IHOLD

tHBXBLANK FW

-¢

- IHOLD

Datasheet
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TLE92108-231QX Infineon
Multiple MOSFET Driver IC

5 Floating gate drivers

5.3.3.4 BEB/ENMRIEFINEAEPWM , BYERNRBIIETT
£ EVER TEIIPWMEREEISR (20E 20) BYS FAEEX THRIPWM , EEIMBKEIEEIENSE
e,

SEIJR MOSFETS @, KUTRERBY 8] LA Kz _EF+F0 N FEBY E)# 1T 7 BRETFIN =,

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

VS

HSx: Active MOSFET
HSy ON IGS_HSx

LSx: FW MOSFET

4— | || || | PWMz

-
22 BXE BN z BUNEIMED x, BHFENLBHIET
Datasheet 46 Rev.2.0
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5 Floating gate drivers

External
PWMz
—
Synchronized ‘
intern. PWMz tPWM_SYNCH
Charge t
phase Postcharge Phase
»~  I1GS_LSx - -t .-
A
ICHGMAXx g
IPRECHGX
- ICHGx
i t
@
g e tHBxCCP FW _ IHBxBLANK Active _
[
2
b LSx internal s
< | drive signal
I S
ICHGMAXx
—  IPRECHGx _I /
IHOLD oGy HoLD
ICHGx i Gx__f
° — t
- IHOLD
VGS_LSx T
N .
VSHx tRISEx
t >
vs

= VSHH
VSHH jj
— <N
VSHL —'— VSHL i

IDS_LSDx

-~ i6S_Hsx

- ICHGFWx

| FWMOSFET

HSx internal
drive signal

IHOLD  comsiony B E——

- IHOLD mOoLD

- ICHGFWx

- IHARDOFF Hardoff _

-

& 23 HEIBPWMH BEIEMN X BT, AGC[1:0]=(1,0) 5K (1,1), EBAIEAXRBIIET

Datasheet 47 Rev. 2.0
2024-01-23



o~ _.
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5 Floating gate drivers

5.3.3.5 TR S@EN X ER BB ARSI
=8I TDREGX (GENSTAT) $5 R~ A B iE N #R i1 75 28 (AGC[1:0] = 1055 11s) Y PWM i&3E x HY tDONx F0I
tDOFFx B & 2 F 1A TR,

MBHEUTRMEZ—, WIAK PWMBEL FRETKE:

v BRSEMRIERETE D/ \MNELPWME HAMEL B IR

v ERE 8 PWM ABIRBMERMEE LR Z BIIREEVHRERS

R

5.3.3.6 = EN_DEEP_AD =1 BYRYT 75 82 1 FoU /iR £ B B

S0 EN_DEEP_AD =1, MATEM. BALMEERSHFMZEMTKERRIHERE (BRRSHER) .
&l 24 FRFIFS FRITAZ RO R G A T X — IR, EREVENIE A F TR R R

WNSREN_DEEP_AD=1:

v TAFERMNERTEI S AFEERSY, TELLHREMEI R RIS R EE A B

v FUREEMEREI AT, TELLEAIENEN R EIE TR B FR SRR B

NERFEETS toon F toorr FFETEZFE—F XD TR BIFEINDPR, MB[BFRHRERPTEN . AT, £
Fzc RS BNl — RN ER (B 25) o
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5 Floating gate drivers

TDON adaptation §
with two current  §
| steps (IPCHGADT =
1)
Current i+2
Current i
tPCHG tPCHG
TDON adaptation
I With one current step
i+1
i
No: TDON EFF =
TDON TARGET | “
¢
-——— -+
tPCHG tPCHG
. . i i+1
Precharge phase splitted in 2 i
sub-phases E I _I—
50% 50%
-
tPCHG
TDON EFF = TDON
TARGET
~
Precharge splitted:
75%-25% if TDOM EFF > TDON TARGET i+1 i+1
25%-75% if TDOM EFF < TDON TARGET i B
b ] E or 1
[
§3 25% 75% 75% 25
55 !
20 - - b
g2 < tPCHG tPCHG
6] TDON EFF = TDON
25 TARGET
=
=%
Precharge splitted:
E.g 87.5%-12.5%
.
& 24 Fii7s BB B ER HY TR FE EE EE AT IR, EN_DEEP_AD=1
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TLE92108-231QX im'l eon

Multiple MOSFET Driver IC

5 Floating gate drivers

tPCHG = 250 ns

TDON adaptation

with two current  §
steps (IPCHGADT = §
1)

Current i+2

Currenti

tPCHG tPCHG

TDON adaptation
with one current step

tPCHG tPCHG

Time modulation entered . i+1
Precharge phase splitted in 2 i _I_

sub-phases
................ | 50% 50%|
tPCHG
TDON EFF = TDON

TARGET

Exit the time modulation mode 1)

Precharge splitted:

75%-25% if TDON EFF > TDON TARGET SUVEESEENLS i+1
25%-75% if TDON EFF < TDON TARGET i or i
25% 75% | 75% 25
-+ e
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 IAHIBYARAE, EN_DEEP_AD=1
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5 Floating gate drivers

5.3.4 ¥ B &M R IE IR PwM TERET
405 AGC[1:0] BB H (0,0) T (0,1), MIZAFREERIMARIES], PWM MOSFET O M SHBF ST ER RS 8T, ATl
SEIEFRRIET,

AEBMEPWM MOSFET HYBIRSEFXMTHEIRAT|E] (fETDON_OFF1. TDON_OFF2. TDON_OFF3HfEE) . R
B, RESZTFEEEFF_TDON_OFF1. EFF_TDON_OFF2. EFF_TDON_OFF3 {33R%& PWM MOSFET BYE X S8
> Wi B ia]

53.4.1 ZTBHEEMHREHBPWMI{ERET, AGC[1:0]=(0,0)

=i AGC[1:0] = (0,0) (BIIGENCTRL2) BY, PWM iR\ FHRIRENEEAVIZHIS 56 5.3.3 5, “BHE BIENMRZHIAY
PWM TARIRI BYHEARRE , (RTET TR FUR BB ;N B A9 HI 5 BB PR A E
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5 Floating gate drivers

5.3.4.2 T HENHIRESIANPWMI{E, AGC[1:0]=(0,1)

% AGC[1:0] = (0,1) B (WGENCTRL2) , PWMIRIL FHIMIRIREH2RAVITHIS5E5.3.41 %, “T BIENMRIEE)
2THIBY PWM TIEHRTC, AGC[1:0]=(0,0) 7 BYEHIARRE, ARZMXETFIEINT — M EMER. TE tPDCHGz
HRig), BRETEIPWMIEIE z BIPWM MOSFETRYMAMRIET BT -IPDCHGINITZ ##4THEE (WAPWM_PDCHG_INIT) o

2EE 26 AHPWMIEHIBIEIZPWM MOSFETHY XK,
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5 Floating gate drivers

infineon

Discharge phase

tPDCHGz
———

'd

tHBxCCP for symmetrisation

PWMz A
IGS_HSx
A
0
-IDCHGz
- IPDCHGINITz
HSx internal

drive signal &

tHBxXCCP for cross current protection

>

- IPDCHGINITz

-IDCHGz

- IHARDOFF

VGS_HSx,

Hard off

tFVDS

VSHx

VS*

tFALLz

|

» tDOFFz ¢

VSHH ;l;/
VSHL _l_

VSHH
VSHL

IDS_HSDx
A

IMOTOR

IGS_LSx y
ICHGMAXz

LSx internal
drive signal

A
ICHGMA Xz

IHOLD

tHBXxBLANK

- IHOLD

& 26

Datasheet
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Infineon

TLE92108-231QX
Multiple MOSFET Driver IC

5 Floating gate drivers

G

5.3.5 SHEEMNEBEFLZEHTH PWM TIEER

ATHEARLBHENABH LB ITIEN, ENFLR MOSFETRIRZPWMES . 155l EMEFNE S,
EEERWE .

2 BN FEE BB =R L R ET (tON < tHBXCCP FW BEtOFF < tHBXCCP active) ;&%

EN_GEN_CHECK (##EN_GEN_CHECK &E#0) » fEXLRMLET, T EEHII % BYIED. FUL,
B JEMOSFET FI4E 7iMOSFET BI1E &5 22 Al e 2 IR ¥%,

2z ZESTEE 2N E T EE I E A L FHIAFFATEItDON, tDOFF, tRISE FTtFALL . tON <
tHBXCCP FW Bt tOFF < tHBxCCP activeo

—RIER T, BYIERHEIZIT, tON>tHBXCCP FW H tOFF > tHBXCCP active
27 BR T BB fa 2B PWM MOSFETHISEMMOSFETRI AR ZBIEHIE 5 -

¢+ tON RFEERR X B R1FATE] (tHBXCCP FW)

¢+ tOFF KRFEIR X B RIFET{E] (tHBXCCP Active)

tHBXCCP1 tHBxCCP2 tHBxCCP3
External PWMx signal J FW (sym) active
—BAL»\ tON e |
/ time
Control signal for )
Active MOSFET /
. K g time
Control signal for ___\
free-wheeling MOSFET
time
27 PWM TEEXHIANERSS - —A&1E 5 tON > tHBXCCP FW, tOFF > tHBXCCP active,
BYERARIETT

—RRIER, BYLIENRENIEIT, tOFF>tHBXCCP FW H tON > tHBXCCP active
28 BRENEA L BIBITRPWM MOSFET FSLAMOSFETHIRZRZEHIE S

+  tOFF KF FW XX BB R BYE] (tHBXCCP FW)

¢+ tON KFERNARX BIRIRIFETIE] (tHBXCCP Active)
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5 Floating gate drivers

External PWMx —
signal tOFF
time
tHBXCCP1 tHBxXCCP2 tHBXCCP3
o FW FW (sym) | active
\ \ \
/ / time
Control signal for
Active MOSFET /
time
Control signal for _( &
free-wheeling MOSFET
time
28 PWM TEERHWAIES - —f215 . tOFF>tHBXCCP FW, tON >tHBxCCP

active, HHLEALBHIET

= 5ZEE: tOFF < tHBXCCP active

HINEBPWMIE S YK BETE) A FECE M E TR X BB RIPETIEIEY, BIRMOSFETHILZER MOSFET Z BTG A X 53
Ltt, PWMMOSFET (EHHBXMODE[1:0] PWMIEHE) #IENEIR MOSFET . #AIEN, REBHIFERNAFH I
PWM MOSFETRIZHIE S 5IMEPWMIE SHELL, RTE T —PNEURR X BiARIPEEl, 5PWM MOSFETAEXTHY
MOSFET{R¥FXMT (EHER) - SEE 29

tHBXCCP2
FW (sym)
tHBXCCP1
FW
External PWMx signal \ >
OFF time
Control signal for t
MOSFET
time
Control signal for
MOSFET opposite .
to PWM MOSFET time
29 PWM TEIRNER S LERRINER{SS , tOFF < tHBXCCP active

KB 5Z3EL: tON < tHBXCCP FW

HIMER PWM (5 SV FIERY 858 FEC B RSO X B fRIFET(E]BY, AR MOSFET 4R MOSFET Z BTG X 530
[Zlltt, PWM MOSFET (F HBXMODE[1:0] i&E¥%) #{EEIE MOSFET #H1TiTHl, WaIER, RIGBVIERAAEIE
7o PWM MOSFET BUIZHIE S 598 PWM {5 S18LL, R T — 1R X BARFRIPHE, &0 & 30,
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TLE92108-231QX Infineon
Multiple MOSFET Driver IC

5 Floating gate drivers

tHBXCCP
FW2 (sym)
tHBXCCP
tHBXCCR o Active
FW 1
External PWMx signal |

ON time

Control signal for
MOSFET time

Control signal for T
MOSFET opposite time
to PWM MOSFET

30 L= TFPWM I ERETEIAER(ES , tON < tHBXCCP FW
Datasheet 56 Rev. 2.0

2024-01-23



TLE92108-231QX

Multiple MOSFET Driver IC

afineon

5 Floating gate drivers

5.3.6 1% SR Eh 28 BB
FMRIREHESERAEASRIE AN EAM 1.0 mA B 100 mA BIEER, 999 32 S, S0E 31 FE 32FTo
AR MOSFET F1427% MOSFET B9FE BB BB D BT U T A ACE :

*  REG_BANK{I (GENCTRL1)
v IB5IZF7EESPWM_ICHG_ACT. PWM_IDCHG_ACT. PWM_ICHG_FW

EJE MOSFET MIZs BB EB S EHPWM_ICHG_ACT Bd& (REG_BANK=0)
B E MOSFETHYREE BB EHPWM_IDCHG_ACT E2& (REG_BANK=0)
£33 MOSFET M7z BB A EB BB SR EPWM_ICHG_FW B2& (REG_BANK=1)

100

90

80

Nominal PWM Charge Current
[mA]
un
o

10 15
ICHGx[4:0]dec

20 25 30

31 PWM TFE TR ECE =B EBR
=13 PWM TR FHZ= B

ICHGx[4:0], ICHGXxFWI[4:0],
IPCHGINITX[4:0]

Nom. charge
current [mA]?Y

Max. deviation to nominal values
[%]

000008

1.0

+/-60 %

00001s

15

+/-60 %
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5 Floating gate drivers

+13 () pwM TR TRIZTEREER

ICHGXx[4:0], ICHGXxFW[4:0], Nom. charge current Max. deviation to nominal values
IPCHGINITx[4:0] [mA]Y [%]
00010e 2.0 +/-60 %
00011g 3.2 +/-60 %
00100e 4.5 +/-60 %
00101s 6.3 +/-60 %
00110s 8.0 +/-38%
00111 10.3 +/-38%
01000g 12.5 +/-38%
01001g 15.1 +/-38%
01010e 17.8 +/-38%
01011 20.8 +/-38%
01100s 239 +/-38%
01101g 27.0 +/-38%
01110e 30.0 +/-28 %
01111e 335 +/-28%
10000s 371 +/-28%
10001g 40.7 +/-28%
10010g 443 +/-28 %
10011 48.3 +/-28 %
10100g 523 +/-28 %
10101g 56.2 +/-28%
10110s 60.1 +/-28%
10111g 64.2 +/-28%
11000g 68.3 +/-28 %
11001g 72.5 +/-28%
11010s 76.8 +/-28 %
11011 814 +/-28%
11100s 86.0 +/-28%
11101g 91.0 +/-28%
11110s 96.0 +/-25%
11111g 100 +/-25%

1) Vs28V BVoess VGS(ON)1 (X4 ICHGX/ICHGXFW < 1408%) , Vs>8V B Ves <VGS(ON)2 (2§ ICHGX/ICHGXFW = 15p BY)
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afineon

5 Floating gate drivers

100

*

90

80

30 +

Nominal PWM Discharge Current
[mA]
9]
o

20

10

10 15 20
IDCHGx[4:0]dec

25 30

32 PWMIT{ERR TR A E N EB RN
®R14 PWM T {EE FHUNEE B

IDCHGx[4:0], IDCHGXFW[4:0],

Nom. discharge current

Max. deviation to nominal values

IPDCHGINITx[4:0] [mA]Y [%]
00000 1.0 +/-60%
00001 1.9 +/-60%
000105 2.8 +/-60%
00011g 43 +/-60%
001005 5.7 +/-60%
00101 7.5 +/-60%
00110e 9.4 +/-38%
00111 11.8 +/-38%
010005 14.2 +/-38%
01001s 17.0 +/-38%
(RIEETR......)
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5 Floating gate drivers

K14 () pwM TSN TRIRER BB

IDCHGXx[4:0], IDCHGXFW[4:0], Nom. discharge current Max. deviation to nominal values
IPDCHGINITx[4:0] [mA]Y [%]
01010e 19.7 +/-38 %
01011e 229 +/-38 %
01100e 26.0 +/-38 %
01101g 29.0 +/-38%
01110s 32.0 +/-28 %
01111 358 +/-28 %
10000s 39.5 +/-28 %
10001g 43.1 +/-28 %
10010s 46.8 +/-28 %
10011 50.8 +/-28 %
10100g 54.7 +/-28 %
10101 58.6 +/-28 %
10110s 62.5 +/-28 %
10111 66.6 +/-28 %
11000s 70.6 +/-28 %
11001g 74.6 +/-28 %
11010s 78.5 +/-28 %
11011g 82.8 +/-28 %
11100g 87.0 +/-28 %
11101g 91.0 +/-28 %
11110s 95.0 +/-25%
11111g 100 +/-25%

1) Ves=VGS(OFF)1 (X IDCHGx<14oBY) |, Ves = VGS(OFF)2 (Zf IDCHGXFW = 150H%)

Datasheet 60 Rev. 2.0
2024-01-23



o~ _.
TLE92108-231QX Infineon
Multiple MOSFET Driver IC

5 Floating gate drivers

5.4 HEhER
GHx 5GNDZ 8] AR GLx 5GNDZIBIHIEERE (Roeno) PIFAIRZ EN= KBRS Voo <VoororsBT, YMEE MOSFET &b

IEEE T T EFIBD_PASS i E i (GENCTRL2 ) i, ETHIESHMIRIRcIZHEA, XLLETHIEBRBH XA,
MOSFET @I I B BB 77T IHOLD fR¥FXRIFIRE,

FEBEATR, NRLELESHEMRIRENRER (BERKE. vS REMIE. HXE) , HETRESR
2RILT, Reeno FHBUE, 5 BD_PASS BUIRE TR,

MR IXEh a2+ B

EIEEEN T BT EBD_PASSIEE /) 1 BFfE HBXMODE[1:0]=00 3% 11, MitRIREHEI=HIEA. VS AR HAERR
FEZEIS_BD_PASS # B Reeno #8Eo

5.5 W ENE T T RIB IR Eh 25
HIREh R FARENER .

v EIEEHENXT, S1RBD_PASS =1 BFfiE HBxMODE[1:0]=00s T 1150
o AAFHREEER (EN={RET) .

+ Y05 Vop < VDD POFfR,

PREMOSFETHIR FRFMERT (BRTRKEE) -

v EEEERT

o TEEERRAETVT, RE Vs> VSLEEP_SET

v Y05V <VDD POffR, REVs>VSOV PASS OFF

HAR, EERERXT, MESVPEEVSLEEP_SET , & Vo, < VDD POffR, LS1-LS4 7EVs> VSOV PASS OFF By
BoE (I EHIEh)
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5 Floating gate drivers

5.6 Wi iR IX =h 3% B SR
5 iR IRahEstE < AV BB SUFMETE Ve >Vs + 8.5V IT B Ko

;|15 RS MRIREN2E
WRVSOVTH=0, MvS=6.0VE 18V; WRVSOVTH=1, M VvS=6.0VE 28V; VDD=3.0V E 5.5V, Tj=-40°C & 150°C
Ver> Vs+8.5V, FTEBEMIEN T, bRl i (BRIESHIHEE) , ERBRRANSIMR,

Parameter Symbol Values Unit |Note or Test Number
Min. Typ. | Max. Condition
Comparators
SHx High Threshold Vsun Vs-2.5 |- Vs-2.0 |V P_6.5.1
SHx Low Threshold Vshi 2 - 2.5 v Referred to GND P_6.5.2
SHx comparator delay tshx - 5 30 ns 1) P_6.5.26
MOSFET Driver Output
High Level Output Voltage Vo1 10 - 12.2 V Vs>8V P_6.5.3
GHxvs. SHx and GLx vs. SL, Closa= 10 NF
CPSTGA=0 lo= - 12 mA2
High Level Output Voltage Vohs 7 - - v Vs>6.0V P_6.5.5
GHxvs. SHx and GLx vs. SL, Closg= 10 NF
CPSTGA=0 lep= - 6 MA?
High Level Output Voltage Voha 10 - 12.2 Y Dys>18V, P_6.5.6
GHx vs. SHx and GLx vs. SL, Cloaa= 10 NF lcp=-
CPSTGA=1 12 mA2
Charge current IchGo 0.4 1.0 1.6 mA ICHG=0p P_6.5.30
Cload=10 nF
Ves< VGS(ON)1
Charge current IcHae 5.0 8.0 11.0 mA ICHG=6p P_6.5.31
Cload=10 nF
Ves< VGS(ON)1
Charge current IcHG14 216 30.0 384 mA ICHG =14 P_6.5.33
Cload=10 nF
Ves< VGS(ON)1
Charge current IcHe30 72 96 120 mA ICHG =30p P_6.5.35
Cload=10 nF
Ves< VGS(ON)2
Discharge current IpcHco -1.6 -1.0 -0.4 mA IDCHG =0p P_6.5.36
Ciload= 10 nF
Ves= VGS(OFF)1
(RBLTH......)
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5 Floating gate drivers

;|15 (%) BSISE: MRIEEh2E
WRVSOVTH=0, MvS=6.0VE 18V; WRVSOVTH=1, M VS=6.0VE 28V; VDD=3.0V E 5.5V, Tj=-40°C & 150°C
Ver>Vs+8.5V, FTEBEMIEN T, bRl i (BRIEZHIHEE) , ERBRRANSIHR,

Parameter Symbol Values Unit |Note or Test Number
Min. Typ. | Max. Condition
Discharge current IocHas -13.0 -9.4 -5.8 mA IDCHG = 6p P_6.5.37
Cload=10 nF
Ves= VGS(OFF)1
Discharge current IpcHG14 -41.0 -32.0 -23.0 mA IDCHG = 14 P_6.5.39
Cloaa=10 nF
Ves= VGS(OFF)1
Discharge current IpcHG30 -119 -95 -71 mA IDCHG =30p P_6.5.41
Cloaa=10 nF
Ves= VGS(OFF)2
Passive discharge resistance | Rggnp 10 20 30 kQ 1) P_6.5.11
between GHx/GLx and GND
Resistor between SHx and RsHeND 10 20 30 kQ 1) P_6.5.12
GND
Low RDSON mode Roncep - 22 40 Q Vs=13.5V P_6.5.13
Vep=Vs+14V
lene = Ipcne =31
(max)
Gate Drivers Dynamic Parameters
External MOSFET gate-to- Vesion)1 9 - - Vv Dys=8V P_6.5.50
source voltage - ON ICHGX < 14p
External MOSFET gate-to- Ves(on)2 7 - - Vv Vs =8V P_6.5.51
source voltage - ON ICHGx = 15p
External MOSFET gate-to- Vas(oFF)1 - - 2 Vv 1) IDCHGx < 14 P_6.5.52
source voltage - OFF
External MOSFET gate-to- Vas(orr)2 - - 5 Vv 1) IDCHGx = 15 P_6.5.53
source voltage - OFF
PWM synchronization delay tpwm_syncH |50 - 150 ns 1) P_6.5.46
Pre-charge time tpcHGoo 100 125 150 ns I)TPCHG =00 P_6.5.18
Pre-charge time tpcHGo1 200 250 300 ns TPCHG =01s P_6.5.19
Pre-charge time trcHa10 400 500 600 ns )TPCHG = 10g P_6.5.20
Pre-charge time tpcHG11 800 1000 1200 ns DTPCHG=11g P_6.5.21
Pre-discharge time tbPCHGOO 100 125 150 ns ) TDPCHG = 00g P_6.5.22
Pre-discharge time topcHGO1 200 250 300 ns I)TDPCHG =015 P_6.5.23
(REETH......)
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+ 15 (&) BSHE: MRIEh3E
YNERVSOVTH=0, MIvs=6.0VE 18V; FNRVSOVTH=1, M VS=6.0VE 28V; VDD=3.0V E 5.5V, Tj=-40°C E 150°C
Vep>Vs+ 8.5V, FTEBEIEIN T, Rl it (BRIEZHIHEA) , ERBRMRASIH#,

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

Pre-discharge time topcHGO1 400 500 600 ns )TDPCHG = 10g P_6.5.24

Pre-discharge time topcrGo1 800 1000|1200 |ns  |[YTDPCHG=11s P_6.5.25

1) FESESENR, BRIZIHEE.
2)  ICHGx[4:0]=11111s(E2EY{E 100 mA)
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6 Protections and diagnostics

6 RIFMZH
6.1 AR RIF

BBfR (CP5IMD) AVt BRI AT 9B n JAEMOSFETIEE, MM ESIRRMERIF. SRES0,

6.2 Ze (r]ik)

BER (CP3IM)) mviEEmI BT ARlERIIMNE n JHEMOSFETE, ZMOSFETHR{EL ST X, HIi0, fHizH!
BRLTEBEAEXRARLRETX, LIBFMOSFETRME, Bt EIEII FTLE92108-231QX, BEE] 50,

6.3 FE IR TR R 28 TR B E i i

L EN==ZHBD_PASS=0 ({FIRzh2ebTFEMMER) , BELLIRSIUNEIER MOSFET, LURIFEIA MOSFET Al
1612 MOSFET £ Sl RS HA 8] 72 511 B LE X st A0 Xt BR AT BR

MFEENERIRSE, MBS E BT,

WR HBxD=0, x=1..8(VDS1AIVDS2): IR DH # VSHx Z[BHEBEZE# I AHVDS1 MVvDS2 BEEREERE, N+
B x il (MER16) o

WERHBxD=1, x=1.8 (MVDS1#IVDS2): #IR CSIN1 FI VSHx Z [BIR BB [EZE#EiI FVDS1 1 vDS2 EEERIHERE
£, M4 gt (W& 16) -

1@ WM VSHx F SL Z B]BY BB R ZESRAQMMEIAMOSFET 5 vs Y% (IFR16) o

& 16 RS ERE, EN=F, BD_PASS=0

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

001; 200 mV (default)

0108 250 mV

011s 300 mV

100s 400 mV

101s 500 mV

110s 600 mV

111g 2V

1) x=1...80

2E: HBXVDSTH[2:0]=111s (2V JE) FHFXARE FHIZH. BB NETHETAZ THY
R EEER — 1 RELEEE, &% Vs FBER L EFEE o
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6 Protections and diagnostics

WMRBEHNZMH, SHEBIRSREIEEIR:
o ETAEE
o NRREREENEDAE RENFEE B K FEERERAE (2003 17 #1 GENCTRL2 TFVDS fiI) -

P2 . TEHEERTEIE R Z EIAERZEE, B HUZHIMOSFET ERISMES . MOSFET 7 EESATIE] + tevos
FIEESBT/E] + 2 X teyps Z B
v PWM EZUHHIEIEMOSFET HIBYSMES

X FIEMOSFET © 24L.S MOSFET 7EPWM S8 AT6]4%5 3 A K BHT, 3k E BT E Tk BT
[EETE, RUTEIEALL AT/E01E, BB aTGEre N E R Fo ARG 15 IR &L R+
I,
X7 FEMOSFET © 25 HS MOSFET 7£ PWM S48/ F AT K B7HT, HIE I RE[ES F kT
[EETE, UL IS BETEIE, B aTGEre N E R . A Ia BT RRE2a T N+

T »
)17 TR S R B ]
TFVDS[1:0] Drain-Source overvoltage filter time (typical)
00s 0.5 ps (default)
0ls lus
10s 2 Us
11 3us

R RREE S MEIFTRE |
v ZRIMBEFRBIE,
- TRERERTRARMEST_ICHG BOIREME , FAEFHR MOSFET Z HIMERSBUE— ¥,
v RESEEERDSOV XN E L,
v 2RREFESBPVSE 2 FRREFHEL
INRIMEIE A — MOSFET FERIFIE, NIREHFFERDS0OV BIEIRT BEEH B FAMFEF .

6.4 R X BRI HRREES B

PR R IR 88 40 8 3 X B RPN B AR T FE 5 R B el

AR BRI B S F — AT BRI MOSFET Hi

FESEENEN, FRERMAREE, MBRIEMOSFETHEHAIER £ BiRAFEIE,
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6 Protections and diagnostics

G

1. I BB PWMx_EN (TEIEE1T (x=1...3) BY, XX ETIRIFHITEHITERIRE T 5] LB T8
&,

2. FHFHrx (HBx) S84 (HBXMODE[1:0]=(0,1) Bt (1,0)) B /R [ BT S-S HBx _LAIVDS 1Z/EF2 T4
%, [RUt7EFYEE N TE HBXMODE[1:0]=(0,0) B¢ (1,1) A7 E 24U 1,

6.4.1 XX B FRP

BT IEHIZ 7788 CCP_BLK1 , AJLUBIUNRX B RARIFF=aME ( (tCCPx, tBLANKx) , x=1...4) BEEIEN

e i

B R MOSFETHIZLM MOSFETHI R X BB fRIFEY Bl @I I B /Y.

« BB MOSFET MR X HEARIP BT E) ¥R TCCPX_ACT ( CCP_BLK2_ACT . PWM_ICHGMAX_CCP_BLK3_ACT)
# CCP_BLK1 ECE

o 555 MOSFET HYAZ Y BB SR P AT Bl 1414 TCCPx_FW (CCP_BLK2_FW. PWM_ICHGMAX_CCP_BLK3_FW)
FcCP_BLK1ECE

|18 X BRI AT 8]
TCCPx_ACT[2:0], Cross-current protection time tCCPx_ACT/tCCPx_FW, x = 1...4 (typical)
TCCPx_FW[2:0],x=1...4

000s 375ns

001s 625 ns

010s lus

011s 1.5us

100s 2 us (default)
101s 3us

110s 4 us

111 16 ps?

1) HXPENHE 16 us IR X BRFRIFEEIN, BFZFHNRAEMBRGIKEE 30 mA LT, LOBRFTIERERE M.

6.4.2 R AVEIR N THIREDES B8

ARRETAMNE (BREX19) KERKENATVOSFETHNSERN, FEANER, KRSEEIREERK.

£7% MOSFET #1745 7R MOSFETHYZS BT EIIRITIR & |

+  BIR MOSFET BYHEPRETB] 1= %I TBLANKx_ACT (CCP_BLK2_ACT. PWM_ICHGMAX_CCP_BLK3_ACT) #
CCP_BLK1 &

»  £R% MOSFET BYZS B BY 8] R 1= (L TBLANKx_FW (CCP_BLK2_FW. PWM_ICHGMAX_CCP_BLK3_FW)
CCP_BLKIFZE
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6 Protections and diagnostics

PWM T FRYST

WMNR A BIIRICI N EZE (EN_GEN_CHECK=0):
»  PWM MOSFETBYZ B BYIE]M FW MOSFETHYAZ X B {RIPBYIE] (tHBXCCP FW) £55RBY HF 8. S ILE 33,
*  PWM MOSFETZF] (tHBXCCP Active) B, XX ERIRIFATEISERG, FW MOSFETEZ BBYE)F18, & IE 33,

PWM
IGS_PWM
Post-charge
MOSFET tPCHGz
—>——
ICHGMAXz
IPRECHGz {PDCHGz
-
ICHGz I
o
-IDcHGz \Ll_l
-IPREDCHGZz tBLANK for tHBXCPP for ‘ tHBXCPP
tHBXCPP FW PWM MOSFET isation Active

IGS Freewheeling
MOSFET

ICHGFWz

[\

- ICHGFWz _[

-—
tBLANK for
freewheeling MOSFET

& 33

MR ME) &ZENERXZ2EEM (EN_GEN_CHECK =1):

¢ BE MOSFETHIZ B BFE]MFW MOSFETHIARZ X BB 7R 1PETIE] (tHBXCCP FW) 45

PWMI{EER YT a6tE, RRAKXBIERLN (EN_GEN_CHECK=0)

faFE. BE 34 FE 35,

»  FW MOSFETHYZ E Y] TE AR MOSFETX I A FYARZ X B ARIFBY [BI4E SR [ FF9E  (tHBXCCP Active) o B

& 34 #E 35,

PWM

IGS_Active
MOSFET

ICHGMAXz
IPRECHGZz

ICHGz

Post-charge
tPCHGz
-

tPDCHGz
—>—

-IDCHGz

-IPREDCHGz
tHBXCPP FW

e S —
tBLANK active for
PWM MOSFET

IGS Freewheeling
MOSFET

ICHGFWz

tHBXCPP FW for
]

[—

tHBXCPP Active

[\

- ICHGFWz —[

-
tBLANK for
freewheeling MOSFET

=] 34

PWM T FENHR¥EFH= A atal,

BHEAREETT
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6 Protections and diagnostics

PWM

A
| t
Inverted
PWM
| ¢
IGS_Active
Post-charge
MOSFEF tPCHGz 4—’9.
———
ICHGMAXz
IPRECHGz tPDCHGz
| >
ICHGz.
t
-IDCHGz -— ‘I
tBLANK for
- IPREDCHGz N tHBXCPP FW for ‘
HBXCPP FW Active MOSFET isati

tHBXCPP Active

IGS Freewheeling
MOSFET

ICHGFWz |—\
t

o e —
— ‘ tBLANK for
. freewheeling MOSFET

& 35 PWMI{EEIN A E = BEE], AR BHETE AR (EN_GEN_CHECK=1),
BHEAREHIET

ST FESBENF, TRNEIFET:

v BRI EDRXERFPERN (B7) , MRXMAI MOSFET ZRIE#RECE.

v 1BM2: SPIIELHRIBEILENSIE MOSFET , MIRFFRTFHMES (E8) .

=B BYEI A LUER U TR HI T Fe5 #1700 E . XX T8 R MOSFET, RI{ERZEF28CCP_BLK2_ACT #
PWM_ICHGMAX_CCP_BLK3_ACT ; ¥IF 4% MOSFET, RI{EAZ1F28CCP_BLK2_FW
PWM_ICHGMAX_CCP_BLK3_FW o

|19 R RS B Y E]

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

001g lus

010s 1.25 us

011s 1.5us

100z 2 us (default)

101g 3us

110g 4 us

111; 16 ps?

1) SXSFEFHEN 16 us BUERREERY, BT ZFHIRAREEROGILET 30 mA LT, LUBRFREIEET o

b JE RS AT E]TEMOSFET BY &K B Z AT E 7Y, EEM VS T/ VS ITEME,
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6.4.3 3R X AR A 5 B BY ] HY BR &
RiBR20, BIRESHISFE CCP_BLKI, FIKFH—XI X BRI AIHIS ARSI Bl M AT L

=20 tcCP F1 tBLANK 3 B7H9 Bk 5

HBxCCPBLK[1:0], x =1..8 tCCP and tBLANK applied to HBx
00s (tCCP1,tBLANK1) are mapped to HBx?
01s (tCCP2,tBLANK2) are mapped to HBx
10s (tCCP3,tBLANK3) are mapped to HBx
11 (tCCP4,tBLANK4) are mapped to HBx

1) f51%0: (tHBXCCP, tHBXBLANK)=(tCCP1, tBLANK1), x=1...4.

6.5 Wi B R SIS B
BT LIS, YIRFEATHERSE (BD_PASS=0) , S MOSFET BUMIRIRENSLAE SHx 2 |B_E12
e ERT (450 pA BAEY(E) FITFRIEEZ (1250 pA BAEVE) , 7EXLERMET, FRBFERERN,

2E RELFRzz8ERX (BD_PASS =0) #HHWEWHIF#HF (HBXMODE =00b 5¢11b) HY, F A
LB T2 1280

S R EhERRY T HIER AT HI{L HBXIDIAG ( HBIDIAG F7728) #Ud.

ERIT IR NITEIS IS TIE R HAIE), MEXFHRRRIEREXNIIZE N 2VIcH. BR16e, FIFETRE,
SRZIBIGE RIS EFRERREREE, OB VS BN LRI EFEB R,

B LUK S LA T #PE

+  MOSFETX A28,

+  MOSFETXTERMAZE,

v BT (BRFFRIEN)

HHENBYFEA T XETIRZS (HBxMODE[1:0] = 00 8% 11) BY, ALEIRZS(L HBxVOUT (Z 7728 HBVOUT_PWMERR)
FEEUEHHEBE vouTx (BEfix=1...8) AVIRS.

2 HIEF X FLFEFKZ (HBXMODE[1:0] = (0,1) Bt (1,0)) , ZWHBXVOUT =0,

BEH FIBNAEE, TRXTIREBRMUTEIERINESIZEREXASR,
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6.6 R L
BEE RS ERERMTD, SRE ST EEIG N SRR S % FE A X W RE T EL R,

N=| ==
/o 2% A

R BEERIHAET,, MTWEN (BRGENSTAT) . MRABERMHEL, ZUEDIE, HETER
GENSTAT ;EET_LO EHquIZ)/I\Ex'fE%{%]:#I%&/E’{kID\O /Jl—l.360

2 K B

NRBEERKRIIAE T, NAAEMRIEEESER#BIE, BERMER; SUPE (BFEHEIR(, SR
IREFET) , TSD (FkBrL) #1 CPUV (BBRIER K E) B (BIGENSTAT), FrEWmEFRIFEHARE, HEIEE
KM EAH BGENSTAT BB, £ IE 36,
REBEERIEST_ICHG BNIREME , TR MOSFET Z B SAUE— o

AT IREMRIEBNERINE (ELEFEERNERLT, HWEKERSMATE) , WRdEHIRRER
GENSTAT

T,
A
Tiso
Tiw
W a
Gate Driver x
ON“ )) Gate drivers are switched off i
« Tiso is reached, can be reactivated
. if TSD bit is deared
High Z >t
no emor
TW error bit
High
9 TWis latched, can be
deared via SPI
Low ) >t
(8 »
no ermror
TSD error bit
High
9 TSD s latched, can be
deared via SHi
Low ) >
1§ »
no ermor
36 FRITH
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6.7 Vs 33 [E 1 & [ %< Wi

ANV Moo 3R BV MEHE, UBHERIRKE. Vs BRSREIREMIER TR, M Ve BRISZEIR
ERRB S,

6.7.1 Vs R E
WRVPEEVswwore AT, MIFFEIMEB MOSFET 39 BIlT, FiE, RE Vor> Vooror, ZBHEEEMEFIFTER
REWIF,

SUPE (EBJEEEIR(I, IEBRELBIREFT). VSUVHI CPUV il (B GENSTAT) #HEIHEEIF,
VSUVLIEID ;& FR GENSTAT RE i1, LUEFHE A MOSFET,

WMRFHELUTEM, VSUVEfL:
o VeeVewon (ME37) o

«  TLE92108-231QX #Z U E! GENSTAT BUERRIE<S .

6.7.2 Vs ZES &I TGS

WR Vs Bid X BTEBE (2 VSOVTH=0 BY /I Vsovorr s = VSOVTH=1 B4 Veovorr2) > PREIMER MOSFET 3 BIE A
KUTRES, BEBREAREIER. SUPELl (BRE2BHREFT) . vsovil (VIE(I, &0 GENSTAT) #CPUV
R B HDITF. R VIEE Voo AT, MEBERIGBEIEMBH. BIF VSoVIuENL, AREEHE

FAMOSFET,

MRHEUTRM, VSOVALFUEL:

o Vs<Vsovon (WE37) o

+  TLE92108-231QX $ZULE| GENSTAT RUIERRES,

REBEERBIEST_ICHG BNIKEME , TR MOSFET Z BIHRRR S AUE— o
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Vs A
VSOV OFF VSOV on
\ \
VSUV HY
v
Vsuv ore f Vswon
J J
SPI command: SPI command
VSUV / SUPE errorbit Clear GENSTAT VSOV / SUPE error bit Clear GENSTAT
A 4 A 4
High I High I
Low > t Low » t
MOSFET MOSFET
MOSFET reactivated MOSFET reactivated
A A \ 4
ON ON
OFF >t OFF > t
5 S v 4=
& 37 Vs SEMREFG TRREITH
6.7.3 Voo R IE

MRV BB REERTREREromm » WSPHERTIEABIREER, MFEEREHEN, HEWMK
IXohEst kiAo —B VB ES T RIEBEVwror » RIEE(EIRER

6.7.4 BERRE

BIEEBERAEL (VcP) MEBE, LUMRIEMITHISMB MOSFET,

NR veP R FECERBAER R EEHE:

5B MOSFET i@ BRI ICHGSTx EENX FBHFELATB] )Y tHBXCCP, AIGMRIEENZE X,

* CPUV (GENSTAT) . SUPE{ (£BREFT) UNEBHEIRTE (F7258) #HEEHIIE,

ISR GENSTAT #;&58%, H VCP>VCPUV, M CPuV# SUPE it E I, BMEIEEIE{T, 9

0 MVS RIE/SEMMBRXEIMER, CPUVIRABETE 64 us [5iEFR
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2z

1. LHEEE, LFEDVCP BB B A7 BAT BT tCPUV AT, SIRE BRI EE .

2. TE—XVS K. —XVS ZEM— KAL), BlaRiEH, FHEBERI/ E. At CPUV FISUPE fi7
5VSOV . VSUV BETSD 1Z/aA1 &7 (Z 4 GENSTAT ) »

6.8 PWMIET, FMOSFETRIFF X &

B R MOSFET F9EMIFF XS4 (EN_GEN_CHECK=1) I PWM MOSFET (EN_GEN_CHECK=0) AJLUMERREEH

FEsHiEN:

o SBIERFMXETIEIR (3279 tDON #1tDOFF) HHIRAZEF 7728 EFF_TDON_OFF1, EFF_TDON_OFF2 .
EFF_TDON_OFF33R &,

o EAFTEERTE (G279 tRISE I tFALL) EHIRSE7E88 TRISE_FALLL. TRISE_FALL2. TRISE_FALL3 #&
Ho

S #E5 53 F tDON. tDOFF. tRISE F tFALL BYTE X,

WMREBHAENT, tHBxBLANK active BEI A, MTEMEBEXtDON 27, B/URIRES tHBXBLANK active XJRZ

B9 24 tDON,

Y05 tHBXCCP active B3, [BBYEN_GEN_CHECK =0/7EMEHE XX tDOFF ZHi, 28RS S tHBXCCP active XY[ZHY

B DOFF,

6.9 BeE A

SR BVEBE A TS NRIEE SRBEE RN, B 1WA THEWDPERAIIEE (BMGENCTRLL) o

LBEE, B IRENRED, RITH230NENFEITH| 271728 GENCTRLL FRRY WDTRIG {i#9Z3E{E. WDTRIG

HIZIAEN 0. BIVAERMA S NEER THITHERHTFE T —MER.

MRHIMUTER, BUIREEHHRE:

v EENABRBERARLCEE IEMAN (BIRENEYS) o BIE 382,

v RIEHEIZZE NERBEH#HAWDTRIG . AIEY, WRWDTRIG BN 0 BMIEHIZZSZEEWDTRIG 90, 5
WDTRIG 3 1, MIHITHIZZSEBWDTRIG A1, MIREIIHEIR.

WRKMEIBI TR, WFS{l (BREBREFT) BHEUHEINE, HEEHSTFESFRFENE

FINE. FEt, FREYMEB MOSFET 3# £ 5h% o

RNTMEEETIIE, HIEHIZBHAM: 1. 75BRGENSTAT ., 2. EEI JAEHARIZWDTRIG BN 1. 3. 7T &I JAEHA
AIGWDTRIG B 703

&I P E AR @ SPIAZE F TWDPERL 2 TWDPER2 (B WDPER) o

BEHIRERS

IREAIWDMON [1:0] IREBVAENSZSE AFHRAEN IR, SR% 21 E 38, XAFRNSEI T
BYERARXBVBTERIE . RdzHlZs T LUISIEE 0t Y8 EfEIETT.

1 Y8R EN_GEN_CHECK=1# B tDOFF 7E tHBxCCP &5 R Z g T EME, NMZFH AR EBNIERN KX ENIETT

2 Y wp FEAECE S 50 ms BF, WDMON[1:0] (GENSTAT) 7£ WD BREARSE

B RIS EERENEA B ARERSER, NRANT REFZFFIHISPI i (BIFRERGH<) , MSSGRISFHER
RN, FEMTHBSNEFBSHENNFAERANLEERE.

Datasheet 74 Rev. 2.0
2024-01-23



o~ _.
TLE92108-231QX Infineon
Multiple MOSFET Driver IC

6 Protections and diagnostics

+F21 WRIEE e 28
WDMON]I1:0] 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
108 watchdog timer is between [50%, 75%)] of the watchdog period
11s 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
/
/
0% > t
WDMON[1 0] 008 018 008 01s 108|118 008 018 108 118 008
38 B wENNE IwWERTRG ERE R

RINERT, Bl HEEAN.

Y EIZELT SPIFY IR A S2A

o B 11§UNLOCKT_ij“l”(GENCTRLl)o ARE. UNLOCK £ F—MisERBY BehE (19407
o F—Mi: IREWDDIS 9“1 (GENCTRL2) o

i E WoDISIREB 0", AL BEZREMBHAEI .

6.10 B AR M B K 28
TN EE A A SR AT LS T EE HLEB . 2 S5 NR T EB S ER 46 7 B P MO R P
WASEEAYESS. NS K AR T B R,

6.10.1 B AN FEER

FERAL TR AR 28 (CSA) RT LU EER mIE I A CSA. & IcsD1 FICSD2,
MR IECSDXx=0
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6 Protections and diagnostics

FERMEBED, CSAx (x=1302) £3ifk, FTFTE VCSIPx=VCSINX BY £ i R 7 BB PR AY ER 37

VCSOX = Vier uniair + (VCSIPX - VCSINX + VOS) X Gorr, BiHE = VCSOX TEL ST EIRY 19,

MW EHR{E cShx =1

FEXNARIER, CSAx (x=18F2) MEFRN AR LR IMIE BRI R VCSIPx = VCSINX 3% VCSIPx < VCSINX.
i CSOx TYEEHEIZTRE: VCSOX = Veersiar + (VCSIPX - VCSINX + VOS) XGoire  (BTFRSE VCSOX TELLIMESERIR o

LERNBAZSERY (VSKIE. VSEE. CPREDTE, 3¢ CSAX_OFF=1) , CSOx #H{KEBTF (EH=E
150 mV Z &)

6.10.2 Wil E

BB A M AR 2R A 1 25 B @ AR & (M CSAGX TR B, &K 22 1 GENCTRL1,

xR 22 B MR A SR R ECE

CSAGXx[1:0] Typical current sense amplifier gain Gpir
00s 10V/V

01s 20V/V

10s 40V/V

11s 80V/V

6.10.3 =EAMEAIRE

ERENEEEERN, CSAERIUATFEicE, wallATFRiLEkEE.

¥=HI{I CSALL A CSA2L (HBIDIAG) B B RN 28 48 X CSARI ARV HAZ B[RRI 4L VDD JHFEE R :

v NRORBFALTLNEE (BNEEDE S SOEERIBUEREAaEL) , M CSAXL BTUZE N 0.
v NRRBAXTFESUEE (BNEED Vs ERFIBENELEE) , W CSAXL BIAEEN 1o

pr

1. R FTEAL FEIIE, THCSAL (TIREH0, TTEZHIRCSA B BIIEHIE S,

2. TEMEAFEL FIIIE, THECSAL TREN 1, ULET, FREVDD BYEFERE 77E 7 CSAXL
IRE 0 BIBTHFE BB o

6.10.4 o A

CSOx EAYELER BN AIE R T RBEREE OCTHX (LB TTECE, X TFTEHEERE, BHFK 23 ; XFNEIRE,
SR 24,

14 Y 0.5V=<VCSOx<VDD-0.5VRHM.
15 VCSOx $Hi7E VDD #1 GND Z ],
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6 Protections and diagnostics

infineon

+&23 BEEX TR RN HEE (csbx=0)
OCTHx[1:0] Typical Overcurrent Detection Threshold
005 Vesox> Vo2
01g Vesox> Vopj2*+ Vop /10
10g Vesox> Vopy2 + 2 x Vpp /10
11s Vesox> Vopy2 + 3 x Vpp /10
CSOx unidirectional overcurrent detection threshold
VCSOx
A
VDD ——
OCTHX[1:0]
——————————— VDD/2+3xVDD/10 Voc THa Unidir (1,1)
——————————— VDD/2+2xVDD/10  VoctHsunar  (1,0)
——————————— VDD/2+VDD/ 10 Voctrzunae  (0:1)
VQC’H1 Unidir (00)
VRer unigir = VDD/S  ——
oV —
30 SEIETIRRVEE (csox=0)
K24 NAETE RS RSB (csbx=1)
OCTHx[1:0] Typical Overcurrent Detection Threshold
00s Vesox™> VDD/2 +2X VDD/20 or Vesox< VDD/2 -2 X VDD/20
0ls Vesox™> VDD/2 +4 XVDD/ZO or Vesox< VDD/2 -4x VDD/20
10s Vesox™> Vo /2+ 5 xVpp /20 or Vesox< Vop /2 -5x Voo /20
11 Vesox™> VDD/2+ 6 X VDD/20 or Vesox< VDD/2 -6 X VDD/20
Datasheet 7

Rev. 2.0
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6 Protections and diagnostics

VCSOx CSOx bidirectional overcurrent detection threshold
vDD —4
OCTHX1:0]

——————————— VDD/2 +6 xVDD/ 20 Vocthasiai  (1,1)
——————————— VDD/2 +5xVDD/ 20 VocTH3 BiditH (1,0
——————————— VDD/2 +4 xVDD/ 20 Voctzsam  (0.1)
——————————— VDD /2 +2 x VDD/ 20 Voctwigam  (0,0)

VRer gidgir = VDD /2 ——
___________ VDD/2-2xVDD /20 Voctrisiaie  (0,0)
___________ VDD/2-4xVDD/20 Voctrzeii.  (0,1)
——————————— VDD/2-5xVDD/20 VocTH3 Bidir. (1,0
___________ VDD/2-6xVDD/20 Vocthagair  (1,1)

ov —

40 WS T B9 A B{E (csbx =1)

HIMENT SRR, BTS2 HIT /I THRIZ

+ OCENfiI=0 (B GENCTRLL) : SHURELMEMH (GENSTATHHAIOC. 0C18(0C2, BLF/HIR
MEEIRE) , MRIEshESRIVRERFRAT
- MRIREHEEL o BIARETE, WK BSR4 a5ER.

» OCENfii=1 (BUIGENCTRL1) : 23FIRETREMH (GENSTAT AV OC. OC1 T OC2LUAR 2B IRINE
BAI) HUUBESHEERXFFTFE MOSFET,

- BILUEEERR GENSTAT EHT20E MOSFET SE @I EE OCEN filo

- RUERE AR B AR SISERGENSTATE, SRR IA R fiL,
A R A 8] A @I FE AL OCXFILT (B I0 HBIDIAG) EEE (BM troc) o
troc RIE AL AN L, SRR IEIAREFE CSO BIZETE] (FRA2ps, tser) FRIMERIER (<1
Hs) o

6.10.5 cSO L EBRE

BiEEEE CSOx (CCSOx) FYEE RS ATIE 10 pF #0400 pF 2 i8] (BBHE IE) o

=HI0LI cCSO (2% PWM_IDCHG_ACT . PWM_PDCHG_INIT) $t%4 CCSOx < 100 pF Y CCSOx > 100 pF i1k
VDD EEIERE,
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6 Protections and diagnostics

6.11 BN FRPMZH
5B A SR XA E R R ARG, S RRENESISEEE T VooV 8V

& 25 RS

YR VSOVTH=0, Mvs=6.0VE18V; FIRVSOVTH=1, MvS=6.0Vv E28V; VDD=3.0VE 5.5V, Tj=-40°C & 150°C
Vep>Vs+ 8V
FRE BEIMEXT T, EmBRARNGIM (PRIEFREIWEA)

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

Watchdog

Watchdog period 1 TWoPER1 40 50 60 ms |YWDPER=0 P_7.11.52

Watchdog period 2 TWDPER2 160 200 240 ms J)WDPER=1 P_7.11.53

Off-state Open load diagnosis

Pull-up diagnosis current Ipubiag -630 -450 -270 HA 1 P_7.11.1

Pull-down diagnosis current |/pppiag 900 1250 {1600 HA 1 P_7.11.2

Diagnosis current ratio Ibiag_ratio 2.5 3.0 - Ratio /rppiag/ P_7.11.77
Ipubiag

Drain source monitoring threshold

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

thresholds 000s

Drain-source monitoring WpsmontH1 | 0.16 0.20 0.24 v HBxVDSTH[2:0]= |P_7.11.4

thresholds 001s

Drain-source monitoring WpsmontH2 | 0.20 0.25 0.30 v HBxVDSTH[2:0]= |P_7.11.5

thresholds 010s

Drain-source monitoring WpsmonThz | 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 Wosmonths | 0.40 0.50 0.62 v HBxVDSTH[2:0]= |P_7.11.8

thresholds 101

Drain-source monitoring WpsmonTHs | 048 0.60 0.72 v HBxVDSTH[2:0]= |P_7.11.9

thresholds 110s

Drain-source monitoring WosmonTH? | 1.6 2.0 24 v HBxVDSTH[2:0]= |P_7.11.54

thresholds 111g

Drain-source monitoring blank time

DS monitoring blank time tosmon_BLko | 500 625 850 ns TBLANKXx[2:0] = P_7.11.10
000s %/

DS monitoring blank time tosmon_BLk1 | 0-8 1 1.2 ys TBLANKXx[2:0] = P_7.11.11
0017

(BEETFA......)
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=25 (£8) B!

YN5R VSOVTH=0, MVS=6.0VZE18V; IIRVSOVTH=1, MVS=6.0V E28V; VDD=3.0V E 5.5V, Tj=-40°C & 150°C
Vep>Vs+ 8V
FREBEIEIT T, [EmERANSIH (FRIESEIREA)

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

DS monitoring blank time tosmon_BLk2 |1 1.25 1.5 ys TBLANKXx[2:0] = P_7.11.12
010g %

DS monitoring blank time tpsmon_BLK3 | 1.2 1.5 1.8 Js TBLANKXx[2:0] = P_7.11.13
0115%

DS monitoring blank time tpsmon_BLKa | 1.6 2 24 us TBLANKXx[2:0] = P_7.11.57
10057

DS monitoring blank time tbsMoN_BLK5 | 2.4 3 3.6 ys TBLANKXx[2:0] = P_7.11.58
10157

DS monitoring blank time tbsMoN_BLKe | 3-2 4 4.8 ys TBLANKXx[2:0] = P_7.11.59
110g7

DS monitoring blank time tosmon_BLk7 |12.8 16 19.2 ys TBLANKXx[2:0] = P_7.11.60
11157

Drain-source monitoring filter time

DS monitoring filter time tbsmon_FiLTo |0.4 0.5 0.85 s TFVDS[1:0]=00s% |P_7.11.14

DS monitoring filter time tosmon_FiLT1 | 0.8 1 14 Us TFVDS[1:0] =01g%¥ |P_7.11.15

DS monitoring filter time tosmon_FILT2 | 1.6 2 2.4 Us TFVDS[1:0]=10s% |P_7.11.16

DS monitoring filter time tbsMON_FILT3 | 2.4 3 3.6 Us TFVDS[1:0]=11s% |P_7.11.17

Cross-current protection time

Cross current protection time | typxccro 300 375 450 ns THBxCCP[2:0] = P_7.11.18
000s%

Cross current protection time | typxccp1 500 625 750 ns THBxCCP[2:0] = P_7.11.19
00157

Cross current protection time | tygyccp2 0.8 1 1.2 ys THBxCCP[2:0] = P_7.11.20
010s%

Cross current protection time | tygyccps 1.2 15 1.8 ys THBxCCP[2:0] = P_7.11.21
0115%

Cross current protection time | tygyccpa 1.6 2 2.4 ys THBxCCP[2:0] = P_7.11.22
1005

Cross current protection time | tygyccps 24 3 3.6 ys THBxCCP[2:0] = P_7.11.23
1017

Cross current protection time | tygyccps 3.2 4 4.8 ys THBxCCP[2:0] = P_7.11.24
1107

Cross current protection time | tygyccp7 12.8 16 19.2 ys THBxCCP[2:0] = P_7.11.25
11157

(EBET@.....)
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&25 (£8) B!

YR VSOVTH=0, Mvs=6.0VE18V; IRVSOVTH=1, MvVS=6.0v E28V;, VDD=3.0VE 5.5V, Tj=-40°C & 150°C
Vep>Vs+ 8V
FRE BEIMEX i, EABRANGIE (PRIE5SHFHER)

Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Passive Vsovervoltage Vsovpassorr | 28 315 35 v Vsincreasing P_7.11.66
Current sense amplifier
Operating common mode Vem -2.0 - 28 \Y P_7.11.26
input voltage range referred to
GND (CSIPx - GND) or (CSINx -
GND)
Common Mode Rejection CMRR 69 - - dB CSAG =(0,0) P_7.11.27
Ratio 75 - - CSAG = (0,1)
81 - - CSAG=(1,0)
81 - - CSAG=(1,1)

DC to 50 kHz

Vem=-2...28V

DVesipx= Vesing
Settling time to 98% tseT - 1500 2000 |ns 1) P_7.11.28
Settling time to 98% after gain| tset cain - - 5000 ns 1) After gain P_7.11.65
change change from

CSN rising edge
Input Offset voltage Vos -1.5 0 15 mV P_7.11.29
Current Sense Amplifier DC GpiFF10 9.9 10 10.1 V)V CSAG =(0,0) P_7.11.30
Gain (uncalibrated)
Current Sense Amplifier DC GbiFr20 19.8 20 20.2 V)V CSAG=(0,1) P_7.11.31
Gain (uncalibrated)
Current Sense Amplifier DC GpiFra0 39.6 40 40.4 V/V CSAG =(1,0) P_7.11.32
Gain (uncalibrated)
Current Sense Amplifier DC Gpirrso 79.2 80 80.8 V/V CSAG=(1,1) P_7.11.33
Gain (uncalibrated)
Gain drift GoRiFT -0.5 - 0.5 % 1) Gain drift after | P_7.11.34

calibration
CSOx single ended output Vesox 0.5 - Voo~ v 1 P_7.11.35
voltage range (linear range) 0.5
Reference voltage for VREF Unidir -1% Voo /5 |+1% v CSDx=0 P_7.11.36
unidirectional CSAx Vesipx= Vesing
Reference voltage for VREE Bidir -1% Von/2 |+1% v CSDx=1 P_7.11.37
bidirectional CSAx Vesipx= Vesing

(ERBE&TN....)
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& 25 (82) BEIFM:

YR VSOVTH=0, Mvs=6.0VE18V;, FIRVSOVTH=1, MvVS=6.0v E28V;, VDD=3.0VE 5.5V, Tj=-40°C & 150°C
Vep>Vs+ 8V
FRE BEIMEX i, EABRANGIE (PRIE5SHFHER)

Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Overcurrent detection
Overcurrent filter time troc 4 6 8 ps OCXFILT = P_7.11.38
7 10 13 00 OCXFILT
40 50 60 = 01s
85 100 115 OCXFILT =
105 OCXFILT =
11g
1)2)
OC threshold, unidirectional | Vocthi unidir | -4% Von/2 |+4% v CSDx =0, P_7.11.39
OCTHI[1:0]= 005
OC threshold, unidirectional | Voctha unidgic | -4% Voo /2 + |+4% v CSDx =0, P_7.11.40
Vop /10 OCTHI[1:0]=01s
OC threshold, unidirectional | Vocthz unigic | -4% Voo /2 + |+4% v CSDx =0, P_7.11.41
2X OCTHI[1:0]= 105
Voo /10
OC threshold, unidirectional | Voctha unidic | -4% Voo /2 + |+4% v CSDx =0, P_7.11.42
3x OCTHI[1:0]=11s
Voo /10
ngh ocC threShOId, VOCTHl BidirH -4% VDD/2 + |+4% \" CSDx = 1, P_7.11.43
bidirectional 2X OCTH[1:0]=00s
Voo /20
ngh ocC threshold, VOCTHZ BidirH -4% VDD/2 + | +4% Vv CSDx = 1, P_7.11.44
bidirectional 4x OCTHI[1:0]=01s
Voo /20
ngh ocC threShOId, VOCTH3 BidirH -4% VDD/2 + |+4% \" CSDx = 1, P_7.11.45
bidirectional 5x OCTHI[1:0]=10s
Voo /20
ngh ocC threShOId, VOCTH4 BidirH -4% VDD/2 + |+4% \" CSDx = 1, P_7.11.46
bidirectional 6X OCTHI[1:0]=11s
Voo /20
Low OC threShOId, VOCTHl BidirL -4% VDD/2 - | +4% \" CSDx = 1, P_7.11.61
bidirectional 2X OCTHJ1:0]=00s
Voo /20
Low OC th reShOld, VOCTHZ BidirL -4% VDD/2 - | +4% \" CSDx = 1, P_7.11.62
bidirectional 4x OCTH[1:0]=01s
Voo /20
(REELTI.....)
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=25 (£8) B!

YR VSOVTH=0, Mvs=6.0VE18V;, FIRVSOVTH=1, MvS=6.0v E28V;,; VDD=3.0VE 5.5V, Tj=-40°C & 150°C
Vep>Vs+ 8V
FREBEIMEX i, EABRANGIE (PRIE5SHHER)

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

Low OC VOCTH3 BidirL -4% VDD/2 - | +4% \" CSDx =1, P_7.11.63

threshold, 5x OCTHI[1:0]=10s

bidirectional Voo /20

Low OC VOCTH4 BidirL -4% VDD/2 - | +4% \" CSDx =1, P_7.11.64

threshold, 6X OCTH[1:0]=11s

bidirectional Voo /20

Thermal warning and shutdown

Thermal warning junction Tiw 120 140 160 °C See Figure 36 ¥ P_7.11.48

temperature

Thermal shutdown junction | Tjsp 160 180 200 °C See Figure 36 ¥ P_7.11.49

temperature

Thermal shutdown hysteresis | Tjuys - 10 - °C 1) P_7.11.50

Ratio of Tispto Ty Tisp/ Tiw - 1.20 - - 1) P_7.11.51

Thermal warning filter time Gw_FiLT 7 10 13 S 1 P_7.11.55

Thermal shutdown filter time | {jsp_riLT 7 10 13 Us 1) P_7.11.56

1) REFEFNR, HIRITEE.
2)  troc BISERAMR AR, ERIEKETERZE & CSO BIZATE (K 2us, teer) FEMMERIER (<1ps) o
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7 Serial Peripheral Interface - SPI

7 BITIMZIEDO (SPI)
24 A1 EB1TIMEIED (SPI) AT SLIRAESHI28F] TLE92108-231QX Z[BIHEE. EAFEEMITHI2S M, H
BT IZr B MBR S Z 1788, MOSFET IXEN ICYEASPIMML, MHIEHIZS{EASPIEN.

ZIEROBE— T HTHIERASIM (SD), BTREESREIEM; — M BTHIERESIM (SD0), BT MEEMH
BREERIE; UN— BT (SCLK ), BT ANBmLE SHEZFESIH (CSN) BRNERHT
#Oo

SPI PIIM CSN BYTRBEIGFFI8. 7£ CSN B TFEAHAIE], SCLK A AREBF (BIEhiki4 CPOL=0) . SDI k3%
IWWBYEERETE SCLK FYRFEBTFEN. SDO KIZRIEIETE SCLK I EF 5 E (BY$4ENL CPHA=1) . &E 42,

AN (MSB, {i23) BN/,
B NMERRIELTECSN B EFHEHIT.
SPI Y SZ IR ML RN S0 e HEEC B

7.1 BB MHEERY sP1 Y
BT IR MALIEE, RUTHIZSAT LURIRIE SIS SPIMALEY CSN SR (B 41)
Microcontroller TLE9210x Device2 Device3
SDI SDO SDI2 SDO2 SDI3
—L T — T —L
> _lf > J5 = -
8| 13 8| |3 8
MCSN1
MCSN2 >
MCSN3 >
MCLK >
MOSI >
MISO <
41 =AM BRI M ERF

—NSPIEITLE 24 mizARY, (& 42):
o SDIHE—MNFT, EEREMIBEET
v SDO EHIERBIRFENEBEREET, AREEmMNMNEINET,
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7 Serial Peripheral Interface - SPI

afineon

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

1 :

time

>

I CSN low to high: data from shift register is transferred to output functions

I
ARRRARRNT----RRTRA i
I

SCLK

kil

time

MSB l I Actual data LSB New data
SDI |
time
I ISDI: will accept data on the falling edge of SCLK signal I
| MSB Actual status LSB : New status
°ho O ttten 0.0,0.0. 80 s €
? time
SDO will change state on the rising edge of SCLK signal
42 SPIXKHEE i
M FTTRIMSBAIZE A ‘17,
it FTEE (WE 43):
o BinEESE (A40)
o HRIEREL
- WFEHEER

- RIFEoPfifl9=0’
®E: OPfi="1'

- XWTFREFFS
- R oPfi=
- EEHEZ: 0P =
X F R MBI MAERE, Eﬁﬁi‘milt?rﬂﬁia (LABT) i B 9«17,
1o PRI i 52
SPI MY EE— AN . FUFFERNASEE— SPIMIAA SDO B, X MFRBL T IREUTHIEK

RESFRHAEIRISPIR K A E,

16
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7 Serial Peripheral Interface - SPI

SDI |MSB Address Byte Data High Byte Data Low Byte LSB
232|212 |19]18|17|w6|l15]1al13]12|1]|10lo]ls]|l7]6|l5|als|2]1]0
1 [““BTl a4 | A3 | A2 | A1 | A0 | OP ||D15|D14|D13|D12| D11 |D10| Do | D8 || D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

=1

Response corresponding to the incoming address byte
AL

( 1
SDO |MSB Global Status Byte Response High Byte Response Low Byte LSB

23 |22 | 2 20 | 19 | 18 | 17 | 16 15114 (13 (12|11 10| 9 8 7 6 5 4 3 2 1 0

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

Time

!

MSB is sent first in SPI message

E] 43 BB ek MAATL 52438 9 0o PR Pl 7

7.2 LREIRFE (GEF)

TE CSN FREGFIFE—SCLK EAAZI8)8Y SDO EIREEF/BHEIRINE (GEF) IR BIMPE SR Ak esF K
H_LEBE{I(POR), M GEFEfi, HIt, FTEEFAISPIBTFEK FEIATHITIRIEZZMHIZHT (Bl44) o

CSN ' '

| |

SCLK 0 | [
*—’

| [ ;

I | time

spi O ! :
4*—’
| | time

| :

High | High Impedance
\gh Impedance Global Error Flag J L

SDO | I

: : time
=] 44 GEF - 0 S ¥ @ RAiZ i

7.3 LRREFT

SDO 7Ea1/\ " SCLK AHAABHEBREF T, T 7 7R HERESHEER, ZFHIREUTHEIRER:
v WBPERE (FSMD) »

o EERIR (TEAD) : AEG (Tw) MHAXE (TSD) zZEHEZEHAS.

v ERLEEBEN (NPORI, BEHIIEBMEM)
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TLE92108-231QX
Multiple MOSFET Driver IC

afineon

7 Serial Peripheral Interface - SPI

o BRI (SUPEMND) : VSRIEXET (vsuv) . VSiZEXMET (vsov) FIEBREREAXE (CPUV) Zig

RIZAEEA S
+ VDS I5iFiRE (VDSE fi) :
o W (ocfi)
+  SPITINEEIR (SPIEAL) o

DSOVEFesl 2 [BIfIZIB A S,
: OC1FNOC2REMI 2 B EEHE ( GENSTAT H1F:S) o

p> DI ST XA FE BB 75 TDREGx FEF B (AT Z4EOR 4. GEF = (FS) OR (TE)
OR (NOT(NPOR)) OR (SUPE) OR (VDSE)

OR (0C)

OR (SPIE) OR (NOT(TDREGx) AND (PWMx_EN =1) AND (NOT (MSKTDREG))), x=1 ... 3.

TRERTHNATEEBREFHMHIRTE PIREHRIE:

*® 26 LRREFLTNLBEERTE PR ENHE
Type of Error Failure reported in the Global Global Error Flag
Status Byte
Fail safe FS=1 1
Thermal error TE=1 1
Power ON reset NPOR=0 1
Supply error SUPE=1 1
Drain source voltage monitoring VDSE=1 1
Overcurrent 0C=1 1
SPI protocol error SPIE=1 1
TDREGX, x =1 ... 3% (see GENSTAT) - 1if MSKTDREG = 0?
0 if MSKTDREG = 17
No error and no power ON reset SPIE=0 0
0oC=0
VDSE=0
SUPE=0
NPOR=1
TE=0
FS=0
TDREGx =0,
1)  BIIREFFE GENSTAT,
2)  BRIEHIETFE GENCTRL2,
b NPOR AIEKIA 1B (LEELZ/E) 770, UL GEF AIZAEHT 10

TEHRERERAT, BRT WDTRIG 25, ITHIFESRWEENRINME (BBAE4235) . KERSEKEXT

BEME R (WDTRIG {uBR5h) #ERFWEF, HE SPIE FHE L
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7 Serial Peripheral Interface - SPI

7.4 SPI FH IR
SPI E2BIREF T (SPIE) FIMA— NIRRT RS B AR SIETTEE M. NRTIFE MHAEC N EISPIh
WEEIR, W SPIEALRFEF F—DsPi@iflH,
TETIIRRFZMHT, SPIE AfRETL:
v CSNAMREEFE U EIBISCLKET BhEIORECR  (THNERIR) -
FRE
T 24
BB 24 (B Z 8 HUfE#X
v RIEHISRRSPIE S RIXBIRMAMMAE (YEEIR) -
v RIMFETEAR MR (WE 45 18R 2 MBI 3): 1E CSN EFHUAS TEAHRE, WARMES S
(YEEIR) o
o RENEHNTFNRRE—MIULFT (VIR .
v EFEHET: HIEHSFAsRINEAERE—MIFY, BRRE—MFET IR MUF T ZEE
BFR) o FEXFERT, fESPIM)FISERHAE], SDOESENAN“0”, UMIEEMISEHITEIRNES
(THINEEIR)
o XIHEYE OxIF (2814 ID FFEE, RIS = 0x1F)BYBRRIES
v AN RIS S DBUERIPWMIEIE,
v EREZEEXTRINEFAEANRERESHETETREFY (BEHAE 4238) .

br T RE G TE)Z T PWM BB BT F HISPI 75 S 1518 B

TEHELZ2EXT, BRTSAWDTRIG Z5b, FEEAITIEHIZFFSR, IEXTHERENGLRIZE SPIE i,
AIRSPIEITIES

v CSN TFEBZAET, SCLKMATRFHMEEFED teer; £ CSN TREAZIE, SCLK ATURIFEEFED ticawo
+  CSN EFFAZHT, SCLKBIRFHEEBFED t; £ CSN EFRZIE, SCLKAFURFHRE T ZED toeno

7 FiiRRE SPI MRS EFARIE

Datasheet 88 Rev. 2.0
2024-01-23



o~ _.
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Case 1: Correct SCLK signal
Correct incoming clock signal Correct clock during CSN rising edge
v
CSN
time
tBer ' tiead tiag 1 tBEH
——HK——> XK
[HH === =1t
time
Case 2: Erroneous incoming clock signal
CSN
| time
BCLK is High with CSN falling edge
thHHH ————— [}ttt
NN EEEEE N ——_— e E ! >
time
Case 3: Erroneous clock signal during CSN rising edge
CSN
Clock is High with CSN rising edge! time
M ====—Tt[H[F[}ER R
| I I I N A ! >
! time
45 B $hAR 1 5 1R

SPIE (UMY E I KA BUR T EIRAREA

v EERERERT:
MR—NEFE AL L PWM IBE, FITHIZR 0B HBVOUT_PWMERR .
SIF SPIE IREMEHMEEIR, MITHISIHILIEIERBISPIN,

v WIRSPIEBETFHIEREER, NMSFHHIEHNEERT,

7.5 HIiLHE

EREEEET, TNEE/MEAN (GRi2AMos!) EEZIMML SD. F— M SDO EEEEIFEFRH T —1
MHLSDI, FERERG— 1R SDO EZEIEHIMA/MAEE (BRI MISO) o
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7 Serial Peripheral Interface - SPI

EREERED, HITHIZZH MCSN EIZZIFFE MBI CSN N (B 46) o
AT ZIFHERACE, TLE92108-231QX 1FZ BT 24 {UHY SPI M, RIIREBUIE 8 B, HEEEMIFTT
HIEEH,
E%TEEET, TLE92108-231QX M TEA R T:
1. TLE92108-231QX fEN 8 (Ui FFeaTT, HIEERKIFE—MHF T, F—MEKEIAUEF T
BN E B CRIRUEF T,
2. TLE92108-231QX HiZH sbI EI% spo, HENE &KE—MHIULFT,
. TLE92108-231QX Rttt 534 fZ B9 = il F AR AL F % Ho
4. ARE—THUFTZE, TLE2108-231QX {E/ 16 UTS(UFFERIE1T, HEF SPIMLER,

Microcontroller
TLE9210x_1 TLE9210x_2 TLE9210x_3
SDI1 SDO1 SDI2 SDO2 SDI3 SDO3
MOSI[1—»¢ T T+ +—
ARE ARE ARE
S |3 S 13 S| |3

Y'Y

MCSN j
MCLK
MISO [«

46 =TLE210xB MNP EHERE

EREHEET (& 46), HUTHIZZ AR LA T IR & X i AR 15 (B 47):
1. BEEEtiFEHeIpLx:
v BEAEMITFT 1 FF TLE210x 1) , ABAEMUFT 2 (RFF TLES210x_2) , AFKRIE
HHEFT 3 (FFF TLE9210x_3) o
v R MNHUEFTIR LABT L4417, TFRA Btk LABT L4207,
2. —BERTHNTT, HEFTHRBERNIRE —RAX:
¢ BFTARIXTLE9210x 3 IS {IFTEUE, AFRIXTLEI210x_3 BRI F T18HE,
o FARRRIRTLE9210x 2 IS F TR, B RIXTLEI210x_2 BRI F TI#IE,
o RERIETLER10x_1 NEAIFTHEE, 1HFEKIE TLE210x_1 BRI F TR,
ERFF P RE— 23R SDO BIENIMN/MAIEE (MISO) #EIK:
1. SPIMiFFIREY. CSN TFREAFE— SCLK EFHAZ BTG £ B HEIRITE (GEF) BFUIBE A S,
2 BN TLER10x N2BREFT (RRRAIRF)
v BEBRINTF TLE9210x_3 MEFHIREFT 3 (GSB3), AGIEW GSB2 (XFRZF TLE9210x_2) ,
G GSB1 (XIRZF TLE9210x_1) »
3.  §1 TLE9210x BIMER/3RAE R IR HES :
o BERUREITLE9210x 3 MM S IF T, EEUE TLE9210x_3 BRI F T3
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7 Serial Peripheral Interface - SPI

EEWE TLE9210x_2 BIMRR (R NIF

o SRAIBUREI TLE9210x_2 MIMRRY S i+ T, o
F15, EEWE TLE9210x_1 MmN RAIFT

o RIEUWREI TLE9210x_1 HIMAN =il

SCLK ¢ ,{ 8 CLOCK CYCLES Y 8 CLOCK CYLES X 8 CLOCK CYCLES X 8 CLOCK GYLES X'8 CLOCK CYGLES X 8 CLOCK CYLES X 8 CLOCK CYLES X8 CLOCK CYCLES X 8 CLOCK CYLES )\

)
:
i
CSN o |
1 ®
IMSB=1,LABT=0 MSB=1,LABT=0 !

|
MOSI=SDI o '(ADDRESS BYTE1 X ADDRESS BYTEZX X X X DATA2 High Byte X DATA2 Low Byte X DATA1 High Byte X DATA1 Low Byte
- ‘

)_

SDI2 = SDO', ‘ A y =~
—( GEF1 XGLOBAL STATUTX ADDRESS BYTEZX X RESP.1 High ByteX RESP.1 Low Byte X X X DATA2 High Byte X DATA2 Low Byte )—
)_
)_

------ &7
....... |

\
SDI3 = SDO | 3 o E =
- ﬁ Ggﬁ,zx GLOBAL STATUSZXGLOBAL STATUS1X X RESP.2 High ByteX RESP.2 Low ByteX RESP.1 High ByteX RESP.1 Low Byte X X

[ T Y -~ e .

i | S N T —— T —

! 3 K . — > P -

— GE‘gf/z,_X XcLoeaL sTatus2)GLoBAL sTaTUs1Y X X RESP.2 High Byte X RESP.2 Low Byte X RESP.1 High Byte  RESP.1 Low Byte
Time
® | .t address byte: MSB = 1 and LABT = 1 l SDixis copied o SDOX % gbishiftregister e J6-bit shift register

= 47 = TLE9210x 283435 SEECE Y SP1 i
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TLE92108-231QX
Multiple MOSFET Driver IC

7 Serial Peripheral Interface - SPI

7.6 SPIEES K4 : BIF

G

x27 BSIME: sPigEO

YNRVSOVTH =0, MIvS=6.0V E 18V; UIERVSOVTH =1, NI vS=6.0VE28V; VDD =3.0V & 5.5V, Tj=-40°C & 150°C,
FRE BBESMEXS Fi, ERBRANSIE CRIEZHERAE)

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

SPI frequency

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

Delay from EN rising edge to first SPI frame

SPI interface setup time? tseT_spi - - 150 s 1) P_8.6.32

SPl interface, logic inputs SDI, SCLK, CSN

High input voltage threshold |V, 0.7 x - - Vv P_8.6.2
Vo

Low input voltage threshold |V, - - 0.3x v P_8.6.3

Vbp
Hysteresis of input voltage Viny - 0.12x |- v 1) P_8.6.4
)

Pull up resistor at pin CSN Rpu_csn 20 40 80 kQ Vesn=0.7 X Vop P_8.6.5

Pull down resistor at pin Rpp_spI, 20 40 80 kQ Vspi, Vsak=0.2x | P_8.6.6

SD', SCLK RPD_SCL VDD

K

Input capacitance at pin CSN, | C, - 10 - pF JOV<Vp<55V |P_8.6.7

SDI or SCLK

Input interface, logic outputs SDO

H-output voltage level Vspon 0.8 x - - Y Ispon=-1.6 mA P_8.6.8
)

L-output voltage level VspoL - - 0.2 x v IspoL=1.6 MA P_8.6.9

)
Tri-state Leakage Current IspoLk -10 - 10 HA DVesn=Vop; P_8.6.10
0V <Vspo< Voo

Tri-state input capacitance Cspo - 10 15 pF 1) P_8.6.11

Data input timing. See Figure 41

SCLK Period tpcLk 250 - - ns 1) P_8.6.12

SCLK High Time tscLkH 0.45x |- 0.55x |ns 1) P_8.6.13
tocLk tocLk

SCLK Low Time tscLKL 0.45x |- 0.55x |ns 1) P_8.6.14
tocLk tocLk

SCLK Low before CSN Low | taer 125 - - ns % P_8.6.15

CSN Setup Time ticad 250 - - ns 1) P_8.6.16

(BEETA......)
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Multiple MOSFET Driver IC

7 Serial Peripheral Interface - SPI

G

=27 (82) BSIE: sPiiEO

YNRVSOVTH =0, MvS=6.0V E 18V, WIRVSOVTH =1, Ml vS=6.0VE28V; VDD =3.0V & 5.5V, Tj=-40°C & 150°C,
FRE BEIMEX i, EABRANGIE (PRIE5SHHER)

Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
SCLK Setup Time tiag 250 - - ns 1 P_8.6.17
SCLK Low after CSN High teen 125 - - ns 1) P_8.6.18
SDI Setup Time tspi_setup 100 - - ns 1) P_8.6.19
SDI Hold Time tspi_hold 50 - - ns 1) P_8.6.20
Input Signal Rise Time at pin |ty - - 50 ns 1) P_8.6.21
SDI, SCLK, CSN
Input Signal Fall Time at tan - - 50 ns 1) P_8.6.22
pin SDI, SCLK, CSN
Delay time from EN tDMODE - - 6 Us 1) P_8.6.23
falling edge to standby
mode
Minimum CSN High Time tesnm 3 - - Us 1) P_8.6.24
Data output timing. See Figure 42.
SDO Rise Time tispo - 30 80 ns 1) Cioad= 100 pF P_8.6.25
SDO Fall Time ttspo - 30 80 ns 1) Cioaa= 100 pF P_8.6.26
SDO Enable Time after CSN teNsDO - - 50 ns ) Low Impedance |P_8.6.27
falling edge
SDO Disable Time after CSN | tp;sspo - - 50 ns ) High Impedance |P_8.6.28
rising edge
Duty cycle of incoming dutyscik 45 - 55 % 1) P_8.6.29
clock at SCLK
SDO Valid Time for Vpp =5V tvASDOS - - 50 ns DVspo<0.2xVpp |P_8.6.31
Vspo > 0.8 X Vpp
Cioad=100 pF
1) REIEFNR, RIRIHEE
2)  EN EFORSSHHRIEZSPHES ZEIFRAVER
Datasheet 93 Rev. 2.0
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foas biag tcsnH
tocLk

0.8Vi
CSN oD
N 0.2V

tSCLKH tSCLKL
—

0.8u
SCLK \ / DD
Nt 0.2Voo

tSDI_setup tSDI_hoId
d 4 0.8Voo
SDI P \X
4 ~ 7\ 0.2Voo
tenspo tvaspo foisspo

b N N7 0.8Voo
~ d ’X‘ 'X‘ 0.2Voo

= 48 sPI BN FE&
A |
EN 4T EN |
S
ItSETl
sPl —CQQOUUXOO—— 5Pl ———+——KXXXXOO——
Ly
'

A) SPI message ignored B) SPI message accepted

=] 49 M EN _EFBEIE—sPLEIN AR I (8]
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TLE92108-231QX
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8 Register specification

infineon

8 HiFas g
8.1 EHFFS
=28 FFR MR
Register Short Name Register Long Name Offset Address Reset Value
GENCTRL1 General control register 1 0x00 and REG_BANK=0o0r1 0x0026
GENCTRL2 General control register 2 0x01 and REG_BANK=0o0r1 0x4180
VDS1 Drain-source monitoring HB1-4 0x02 and REG_BANK=0o0r1 0x0249
VDS2 Drain-source monitoring HB5-8 0x03 and REG_BANK=0o0r1 0x0249
CCP_BLK1 Cross current protection and blank |0x04 and REG_BANK=0or1 0x0000
times setting 1
CCP_BLK2_ACT Cross current protection and blank | 0x05 and REG_BANK =0 0x4924
times setting for active MOSFETs ¥
CCP_BLK2_FW Cross current protection and blank |0x05 and REG_BANK =1 0x4924
times setting for FW MOSFETs”
HBMODE Half-bridge mode 0x06 and REG_BANK=0o0r1 0x0000
PWMSET Setting of PWM channels 0x07 and REG_BANK=0o0r1 0x6C60
TPRECHG PWM pre-charge and pre-discharge |0x08 andREG_BANK=0or1 0x0000
time
HBIDIAG Half-bridge diagnostic current 0x09 and REG_BANK=0o0r1 0xC000
control
ST_ICHG Charge current for static half-bridges | 0x0A and REG_BANK =0 0x0044
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 MOSFETs V)
PWM_IDCHG_ACT Discharge current of active 0x0C and REG_BANK =0 Ox1CE7
MOSFETs” in PWM operation
PWM_PDCHG_INIT Predischarge currentinitialization | 0x0C and REG_BANK =1 0x318C
PWM_ICHGMAX_CCP_BLK | Max. pre-charge / pre-discharge 0x0D and REG_BANK =0 0x4900
3_ACT currents for half-bridges in PWM 2/,
tCCP and tBLANK setting for
active MOSFETS”
PWM_ICHGMAX_CCP_BLK | Max. pre-charge / pre-discharge 0x0D and REG_BANK =1 0x4900
3_FwW currents for half-bridges in PWM?
tCCP and tBLANK setting for FW
MOSFETS?
TDON_OFF1 Turn-on and turn-off delays for PWM | OxOE and REG_BANK=0or1 0x0A0A

channell

(REAKTR......)
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%28 () FFRER

Register Short Name Register Long Name Offset Address Reset Value

TDON_OFF2 Turn-on and turn-off delays for PWM | OxOF and REG_BANK=0or1 0x0AO0A
channel2

TDON_OFF3 Turn-on and turn-off delays for PWM | 0x10 and REG_BANK=0or1 0x0AOA
channel3

1) BEE531ZBXTHBEMEAMOSFETHENX, ZEXEURTAGCHIZE
2)  ICHGMAX h2/SHKEEM ERFEINZ) A IR MOSFET BYEE .

8.1.1 BARFFERNRPICE

8.1.1.1 HAEHFFESE1

GENCTRL1 k. 000005
BAEHEESSL SE: 0000 0000 0010 01105
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

REG_ | VSOV | UNL | Reser| FMO |Reser| IPCH WDP | WDT
CSD2| CSAG2 | CSD1) CSAGL pinkl TH | OCK | ved | DE | ved |GaDT|C¢EN| ER | RIG
w w w w w w w r w r w w w w
Field Bits Type Description
CSD2 15 rw Direction of the current sense amplifier 2

0s The current sense is unidirectional (default)
15 The current sense is bidirectional

CSAG2 14:13 rw Gain of the current sense amplifier 2

005 10 V/V (default)

01s20V/V

1040 V/V

11:80V/V

CsSD1 12 rw Direction of the current sense amplifier 1

0s The current sense is unidirectional (default)
15 The current sense is bidirectional

CSAG1 11:10 rw Gain of the current sense amplifier 1
005 10 V/V (default)
01520 V/V
1040 V/V
11:80V/V
(REETA......)
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afineon

8 Register specification

(£2)
Field Bits Type Description
REG_BANK 9 rw Register banking
0s (Default) refer to CCP_BLK2_ACT, PWM_ICHGMAX_CCP_BLK3_ACT,
PWM_ICHG_ACT, ST_ICHG, PWM_IDCHG_ACT
1z 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
08 Vsovorr = Vsovorr: (Min. 19V, default)
1 Vsov ofr = Vsov ofr2 (Min. 29V)
UNLOCK 7 rw Unlock bit to disable the watchdog
0s WDDIS cannot be reset (default)
1sWDDIS (GENCTRL2) can be reset in the following SPI frame
Reserved 6 r Reserved. Always read as ‘0’
FMODE 5 rw Frequency modulation
0s No modulation
1gModulation frequency 15.6 kHz (default)
Reserved 4 r Reserved. Always read as ‘0’
IPCHGADT rw Adaptation of the pre-charge and pre-discharge current
Og 1 current step (default)
152 current steps
OCEN 2 rw Overcurrent shutdown Enable
OgDisabled
1lzEnabled (default)
WDPER 1 rw Watchdog period
05 50 ms
13200 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.
Z2E XUt B 77 25 B9 FE 1] 5 3 (o] 3B/85 0 dH#2 WDTRIG (7, ZRY, #HFHANKEZEER. EEMFE
423%F,
8.1.1.2 BRAEHITESS?2
GENCTRL2 hht: 000015
BT E 1728 2 EuE: 0100 0001 1000 0000s
15 1 13 2 1 10 9 8 7 6 5 4 3 2 1 0
roca[snp[res | aoc Mo W e BT wros | ocrwe | ocrs
w w w w w w w w w w w w

Datasheet

97 Rev. 2.0
2024-01-23



o~ _.
TLE92108-231QX Infineon
Multiple MOSFET Driver IC

8 Register specification

Field Bits Type Description

POCHGDIS 15 rw Postcharge disable bit
0s The postcharge phase is enabled during PWM (default)
1z The postcharge phase is disabled during PWM

BD_PASS 14 rw Bridge driver passive mode
Os Bridge driver is in active mode
1gBridge driver is in 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

0sNo filter applied (default)
1; Filter applied

AGC 12:11 rw Adaptive gate control
00s (default) Adaptive gate control disabled, pre-charge and pre-
discharge disabled

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

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

11; Reserved. Adaptive gate control enabled, IPRECHG

and IPREDCHG are self adapted

IHOLD 10 rw Gate driver hold current IHOLD
Oz (default) Charge: lcues (12.5 mA typ.), discharge locies (14.2 mA
typ.)
1gCharge: Iche12 (23.9 mA typ.), discharge: Iochei2 (26.0 mA typ.)
WDDIS 9 rw Watchdog disable bit

Osthe watchdog is enabled (default)

1gthe watchdog is disabled if the previous SPI frame has set
UNLOCK bit (GENCTRL1)

Once the watchdog is disabled, it is directly re-enabled by resetting
WDDIS

MSKTDREG 8 rw Masking of the turn-on/off delay error in the Global Error Flag
0s Turn-on/off delay error is reported in the GEF
1s Turn-on/off delay error is masked in the GEF (default)

CPUVTH 7 rw Charge pump undervoltage detection threshold

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

15 VCPUV (referred to VS)=7.5 V typ. (default)

CPSTGA 6 rw Automatic switch-over between dual and single charge pump stage
0s Automatic switch over deactivated (default)

1z Automatic switch over activated

(REETR......)
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infineon

8 Register specification

(£2)

Field Bits

Type

Description

TFVDS 54

Filter time of drain-source voltage monitoring
00 0.5 ps (default)

0lglps

1032 us

1153 ps

OCTH2 3:2

Overcurrent detection threshold of CSO2 with CSD2=0
00g Vcsoz2 > Vooy2 (default)

01g Veso2> Vopja + Vpo/10

108 Veso2> Vo2 + 2 X Vp/10

115 Vesoa™> Vo2 + 3 % Vpp/10

Overcurrent detection threshold of CSO2 with CSD2=1
008 Vesoz> Vo + 2 X Voo/20 or Vesoa< Vo2 - 2 X Vop/20 (default)
01g Veso2™> Voot 4 X Vbp/20 or Vesoz < Vopjz - 4 X Vbp/20

108 Veso2> Vooja+ 5 X Vop/20 or Vesoa < VDD/2 - 5 xVop/20

115 Veso2> Vo2t 6 X V20 or Veso2 < Vppy2 - 6 X Vpp/20

OCTH1 1:0

Overcurrent detection threshold of CSO1 with CSD1=0

00g Vcsor > Vooy2 (default)

01g Veso1> Vppya + Voo/10

108 Veso1> Vo2 + 2 X Voo/10

11 Vesor> Vopj2 + 3x Vop/10

Overcurrent detection threshold of CSO1 with CSD1=1

008 Veso1> Viopja+ 2 X Vo /20 or Vesox< Viop2 - 2X Voo/20 (default)
018 Veso1™> Voojz+ 4x Vop/20 or Vesox< Vooy2 - 4x Vop/20

105 Veso1™> Vopj2+ 5 X Vop/20 or Vesox< Vopyz- 5 XVop/20

115 Veso1> Vppyz + 6x Vpp/20 or Vesox < Vopy2 - 6% Vopj2o

8.1.1.3

VDS1
RRGEITE{EHBL-4

15

14

13

12

11

IR EIE I {E HB1-4

10

000108
000000100100 1001s

bz 5] of
EhifE:

9 8 7

4

2 1 0

HB4D

HB3D

HB2D

HB1D

HB4VDSTH

HB3VDSTH

HB2VDSTH

HB1VDSTH

w

w

w

w

w

Field

Bits

Type

Description

HB4D

15

HS4 Drain-source monitoring?
0g Drain-source monitoring: DH - VSH4 (default)
1g Drain-source monitoring: CSIN1 - VSH4

HB3D

14

HS3 Drain-source monitoring?
0g Drain-source monitoring: DH - VSH3 (default)
1g Drain-source monitoring: CSIN1 - VSH3

(RBETR
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8 Register specification

(£2)

Field Bits

Type

Description

HB2D 13

HS2 Drain-source monitoring?
0g Drain-source monitoring: DH - VSH2 (default)
1g Drain-source monitoring: CSIN1 - VSH2

HB1D 12

HS1 Drain-source monitoring?
0g Drain-source monitoring: DH - VSH1 (default)
1g Drain-source monitoring: CSIN1 - VSH1

HB4VDSTH 11:9

HB4 drain-source overvoltage threshold
0005 0.15V

00150.20 V (default)

010s0.25V

01150.30V

10050.40V

10150.50V

11050.60V

11152.0V

HB3VDSTH 8:6

HB3 drain-source overvoltage threshold
0005 0.15V

00150.20 V (default)

0105 0.25V

01150.30V

100s0.40V

10150.50V

11050.60V

11152.0V

HB2VDSTH 53

HB2 drain-source overvoltage threshold
000 0.15V

00150.20 V (default)

0105 0.25V

01150.30V

100s0.40V

10150.50V

110s0.60V

11152.0V

HB1VDSTH 2:0

HB1 drain-source overvoltage threshold
0005 0.15V

00150.20 V (default)

0105 0.25V

011:0.30V

100s0.40V

10150.50V

110s0.60V

11152.0V
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8 Register specification

1) ERATF HSxo LSx BYiRIRE E B iBid 4545 VSHx - VSL K5 Y.

infineon

8.1.14

VDS2

73

R 1T

15

14

IR EIE S {E HB5-8

iF{& HB5-8

13

12

11

10

bz 5] of
EhifE:

9 8 7

4 3

00011s
000000100100 1001s

2 1 0

HB8D

HB7D

HB6D

HBS5D

HBSVDSTH

HB7VDSTH

HB6VDSTH

HB5VDSTH

w

w

w

w

w

Field

Bits

Type

Description

HB8D

15

HS8 Drain-source monitoring?
0g Drain-source monitoring: DH - VSH8 (default)
1g Drain-source monitoring: CSIN1 - VSH8

HB7D

14

HS7 Drain-source monitoring?
0g Drain-source monitoring: DH - VSH7 (default)
1g Drain-source monitoring: CSIN1 - VSH7

HB6D

13

HS6 Drain-source monitoring?
0g Drain-source monitoring: DH - VSH6 (default)
1g Drain-source monitoring: CSIN1 - VSH6

HB5D

12

HS5 Drain-source monitoring?
0g Drain-source monitoring: DH - VSH5 (default)
1g Drain-source monitoring: CSIN1 - VSH5

HB8VDSTH

11:9

HB8 drain-source overvoltage threshold
000s0.15V

00150.20 V (default)

010s0.25V

01150.30V

100s0.40V

10150.50V

11050.60V

11152.0V

HB7VDSTH

8:6

HB7 drain-source overvoltage threshold
0005 0.15V

00150.20 V (default)

010s0.25V

01150.30V

10050.40V

10150.50V

11050.60V

11152.0V

(RIBET ]

Datasheet

101 Rev. 2.0

2024-01-23



TLE92108-

231QX

Multiple MOSFET Driver IC
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8 Register specification

(£2)

Field

Bits

Type

Description

HB6VDSTH

53

HB6 drain-source overvoltage threshold
0005 0.15V

00150.20 V (default)

010s0.25V

01150.30V

10050.40V

10150.50V

11050.60V

11152.0V

HB5VDSTH

2:0

HBS5 drain-source overvoltage threshold
000 0.15V

00150.20 V (default)

0105 0.25V

011:0.30V

100s0.40V

10150.50V

110s0.60V

11152.0V

1) EAT HSx LSxBREIER

1@ MA1E VSHX - VSL SRR

8.1.1.5 RXBRFEIFMETHKIEIRE 1
CCP_BLK1 Motk 00100s
CCP M= HAYIEIRE 1 E1ufE: 0000 0000 0000 0000s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HBS8CCPBLK| HB7CCPBLK| HB6CCPBLK| HB5CCPBLK| HB4CCPBLK| HB3CCPBLK| HB2CCPBLK HB1CCPBLK
w w w w w w w w
Field Bits Type Description
HBSCCPBLK 15:14 rw Cross-current protection and blank times applied to HB8
005 (tHB8CCP, tHB8BLANK) = (tCCP1, tBLANK1) (default)
015 (tHB8CCP, tHB8BLANK) = (tCCP2, tBLANK2)
10g (tHB8CCP, tHB8BLANK) = (tCCP3, tBLANK3)
115 (tHB8CCP, tHB8BLANK) = (tCCP4, tBLANK4)
HB7CCPBLK 13:12 rw Cross-current protection and blank times applied to HB7
005 (tHB7CCP, tHB7BLANK) = (tCCP1, tBLANK1) (default)
015 (tHB7CCP, tHBTBLANK) = (tCCP2, tBLANK2)
10g (tHB7CCP, tHB7BLANK) = (tCCP3, tBLANK3)
115 (tHB7CCP, tHB7BLANK) = (tCCP4, tBLANK4)
(RIBETA.....)
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(£%)
Field Bits Type Description
HB6CCPBLK 11:10 rw Cross-current protection and blank times applied to HB6

00s (tHB6CCP, tHB6BLANK) = (tCCP1, tBLANK1) (default)
01s(tHB6CCP, tHB6BLANK) = (tCCP2, tBLANK2)

10g (tHB6CCP, tHB6BLANK) = (tCCP3, tBLANK3)

115 (tHB6CCP, tHB6BLANK) = (tCCP4, tBLANK4)
HB5CCPBLK 9:8 rw Cross-current protection and blank times applied to HB5
00s (tHB5CCP, tHB5BLANK) = (tCCP1, tBLANK1) (default)
015 (tHB5CCP, tHB5BLANK) = (tCCP2, tBLANK2)

10g (tHB5CCP, tHB5BLANK) = (tCCP3, tBLANK3)

115 (tHB5CCP, tHB5BLANK) = (tCCP4, tBLANK4)
HB4CCPBLK 7:6 rw Cross-current protection and blank times applied to HB4
005 (tHB4CCP, tHB4BLANK) = (tCCP1, tBLANK1) (default)
015 (tHB4CCP, tHB4BLANK) = (tCCP2, tBLANK2)

10g (tHB4CCP, tHB4BLANK) = (tCCP3, tBLANK3)

115 (tHB4CCP, tHB4BLANK) = (tCCP4, tBLANK4)
HB3CCPBLK 5:4 rw Cross-current protection and blank times applied to HB3
005 (tHB3CCP, tHB3BLANK) = (tCCP1, tBLANK1) (default)
015 (tHB3CCP, tHB3BLANK) = (tCCP2, tBLANK2)

10g (tHB3CCP, tHB3BLANK) = (tCCP3, tBLANK3)

115 (tHB3CCP, tHB3BLANK) = (tCCP4, tBLANK4)
HB2CCPBLK 3:2 rw Cross-current protection and blank times applied to HB2
005 (tHB2CCP, tHB2BLANK) = (tCCP1, tBLANK1) (default)
01g(tHB2CCP, tHB2BLANK) = (tCCP2, tBLANK2)

10g (tHB2CCP, tHB2BLANK) = (tCCP3, tBLANK3)

115 (tHB2CCP, tHB2BLANK) = (tCCP4, tBLANK4)
HB1CCPBLK 1:.0 rw Cross-current protection and blank times applied to HB1
00s (tHB1CCP, tHB1BLANK) = (tCCP1, tBLANK1) (default)
01s(tHB1CCP, tHB1BLANK) = (tCCP2, tBLANK2)

10g (tHB1CCP, tHB1BLANK) = (tCCP3, tBLANK3)

115 (tHB1CCP, tHB1BLANK) = (tCCP4, tBLANK4)

=
=

=
=

=
=

=
=

=
=

=
=

B X (tCCPx, tBLANKx) BNIRE (HAix=1...4) , 1EEI% CCP_BLK2_ACT. PWM_ICHGMAX_CCP_BLK3_ACT.
CCP_BLK2_FW A& PWM_ICHGMAX_CCP_BLK3_FW,

8.1.1.6  FJRE MOSFET WX BB R RIFF = 5 ET8)iZE 2

AR Z 7778181 REG_BANK = 0 A ###4F0 0101B 15/5], tCCP FItBLANK &/ F 58 MOSFET,
CCP_BLK2_ACT Huht 00101
BRccP MI=AMEIEE 2 S1iE: 0100 1001 0010 0100s
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8 Register specification

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

R‘f:j’ 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_ACT 11:9 rw Blank time - tBLANK2 Active
Refer to Table 30

Default: 100g: typ. 2000 ns
TCCP2_ACT 8:6 rw Cross-current protection - tCCP2
Active Refer to Table 29

Default: 100g: typ. 2000 ns
TBLANK1_ACT 5:3 rw Blank time - tBLANK1 Active
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 BE MOSFET X X B fRiP ATl
TCCPx_ACT[2:0],x= |Active cross-current protection HBx, x = 1...4 (typical)
1..4

0008 375ns

001g 625 ns

010s 1lus

011g 1.5us

100; 2 us (default)

101s 3us

110s 4 us

111; 16 ps?

1) LXTHEFTHEN 16 ps B X BRRIPESEE, SRARTZEGNIRSERMNIISETE 30 mA LUF, LUBEGEMIRIREhES: ., XT84
SIEHI¥R, BBIRSTESS ST_ICHG; XTFPWMITHIRIFHT, 1EB% PWM_IDCHG_ACT o

30 AR MOSFET BUiRIRE [E= A BYia]

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

000s 625ns
(RIEET@......)
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8 Register specification

30 (42) BIRE MOSFET HiRIREEZ B aYa

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

001s 1lus

010s 1.25us

011s 1.5us

100s 2 us (default)

101s 3us

110s 4 us

111 16 ps?

1) EXEHEN 16 us BRI ET BER, SRARTZFHREMERGIUREE 30 mA T, LUBSEMkIRshgsdH. X T4

ST, 1BBIAS1EES ST_ICHG ; XFPWMITHIBIHT, S8 PWM_ICHG_ACT o

XFHIE MOSFET BY tBLANK4. tCCP4 # tBLANK3 BVI& &, 152 RPWM_ICHGMAX_CCP_BLK3_ACT ; XF ¥
(tCCPx,tBLANKx) BRETE|¥45, 1HZIRICCP_BLK1 o

8.1.1.7 FW MOSFET IR X BRI fRIFAI = H BT EIEE 2

2E ZE 7728 REG_BANK = 1 A4} 00101B 15/4], tCCP FTtBLANK &5 FW MOSFET,
CCP_BLK2_FW bk 00101
£ CCP AT A EHEE 2 SufE: 01001001 0010 01008
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R‘f:j’ TCCP3_FW TBLANK2_FW TCCP2_FW TBLANK1_FW TCCP1_FW
r (40 (AW w w (4
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_FW 11:9 rw Blank time - tBLANK2 Freewheeling

Refer to Table 32

Default: 100g: typ. 2000 ns

TCCP2_FW 8:6 rw Cross-current protection - tCCP2 Freewheeling
Refer to Table 31

Default: 100g: typ. 2000 ns

(REAKTR......)
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(&%)

Field Bits Type Description

TBLANK1_FW 53 rw Blank time - tBLANK1 Freewheeling
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 BY3Z X B3 7t R 1P B8]

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

1..4

0008 375ns

001s 625 ns

010s lus

011g 1.5us

100s 2 us (default)

101s 3us

110s 4 us

111 16 ps?

1)

LSTEFHEI 16 ps B9 X BRRIPEERY, RABRTIZFHHREERNIULETE 30 mA LT, LUBSMIRIEEIES T H. KT8
SERIHEF, 158 RS1EESST_ICHG; X TFPWMITHIFEERT, BSIRPWM_ICHG_FW,

&32 £=37 MOSFET NiRIRE E= B Y a]
TBLANKx_FW[2:0], x = |FW Drain-Source overvoltage blank time tBLANKXx, x = 1...4 (typical)
1..4

0008 625 ns

001s 1lus

010s 1.25pus

011g 1.5us

100; 2 us (default)

101s 3us

110s 4 us

111; 16 ps?

1)

LWXTHEFTHEN 16 ps FRIRS EZE A E, RARTZEFNIRIERNITUSETE 30 mA LUT, LUBEMRIREhES . <F
BSITHI¥EN, 1BBIATF8 STUICHG ; XTFPWMITHIBYHEAT, 1ESH PWM_ICHG_FW,

XFFW MOSFET BY tBLANK4. tCCP4 F tBLANK3 FYIZ &, 1HZERPWM_ICHGMAX_CCP_BLK3_FW,
X T35 (tCCPx,tBLANKxX) BREFEIH45F, 1BSIRCCP_BLKI,
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8 Register specification

afineon

8.1.2 S R Ar

8.1.2.1 ¥ER

HBMODE
FIRRN

15 14

12

11 10

k.
SfE:

9 8 7 6 5 4

3 2

001108
0s

1 0

HB8MODE

HB7MODE

HB6MODE

HB5MODE

HB4MODE HB3MODE

HB2MODE

HB1MODE

w

w

w

w 'w 'w

w

w

Field

Bits

Type

Description

HB8MODE

15:14

Half-bridge output 8 mode selection
00gHB8 is in high impedance (default)
01s LS8 is ON

10gHS8 is ON

11gReserved - HB8 is in high impedance

HB7TMODE

13:12

Half-bridge output 7 mode selection
00gHB7 is in high impedance (default)
01g LS7isON

10sHS7 is ON

11gReserved - HB7 is in high impedance

HB6MODE

11:10

Half-bridge output 6 mode selection
00gHB6 is in high impedance (default)
01s LS6is ON

10gHS6 is ON

11gReserved - HB6 is in high impedance

HB5MODE

9.8

Half-bridge output 5 mode selection
00gHB5 is in high impedance (default)
015 LS5is ON

10gHS5is ON

11gReserved - HB5 is in high impedance

HB4MODE

7:6

Half-bridge output 4 mode selection
00gHB4 is in high impedance (default)
01g LS4 is ON

10gHS4 is ON

11lgReserved - HB4 is in high impedance

HB3MODE

54

Half-bridge output 3 mode selection
00gHB3 is in high impedance (default)
015 LS3is ON

10gHS3is ON

11gReserved - HB3 is in high impedance

(RIBET ]
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(%)

Field Bits Type Description

HB2MODE 32 rw Half-bridge output 2 mode selection
00gHB2 is in high impedance (default)
01g LS2is ON

10gHS2 is ON

11gReserved - HB2 is in high impedance
HB1MODE 1:0 rw Half-bridge output 1 mode selection
00gHB1 is in high impedance (default)
015 LS1is ON

10gHS1is ON

11lgReserved - HBl is in high impedance

8.1.2.2 PWMiBEIZE

PWMSET Mt 00111
PWM IBIEIZE SufE: 01101100 0110 0000

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

R::Sr R::jr Reserved PWM3_HB ;1""5';\']' PWM2_HB ;YYE“N" PWM1_HB m'shNn
r w w w w w w w w
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
Reserved 14 rw Reserved. Default value=1
Reserved 13:12 rw Reserved. Reserved. Default value = 10g
PWM3_HB 11:9 rw Allocation of the PWM channel 3
000z HB1
001gHB2
010sHB3
011sHB4
100sHB5
101z HB6
110 HB7 (default)
111 HB8
PWM3_EN 8 rw PWM channel 3 enable
0s PWM3 is disabled (default)
1 PWM3 is enabled
(RBETR......)
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8 Register specification

(%)

Field Bits Type

Description

PWM2_HB 15 rw

Allocation of the PWM channel 2
000sHB1

001gHB2

010sHB3

0113 HB4 (Default)

100s HB5

101 HB6

110sHB7

111z HB8

PWM2_EN 4 rw

PWM channel 2 enable
0s PWM2 is disabled (default)
1z PWM2 is enabled

PWM1_HB 31 rw

Allocation of the PWM channel 1
000z HB1 (default)

001gHB2

010gHB3

011:HB4

100s HB5

101 HB6

110sHB7

1113 HB8

PWM1_EN 0 rw

PWM channel 1 enable
0s PWM1 is disabled (default)
1z PWM1 is enabled

NRE—DFFRGS B ZDECERT PWM EE, NSRS SPItEIR, FEREMAFHLTEET.

8.1.2.3  PWM fizE BB TR EBEY (8]

TPRECHG hit: 01000z
7 EE AN 75 FE AT EufE: 0s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Reser EN_D Reser EN_G
EEP_ EN_C| TPDCHG3 TPCHG3 TPDCHG2 TPCHG2 TPDCHG1 TPCHG1
ved ved
AD HECK
w w w w w w w w w w
Field Bits Type Description
Reserved 15 rw Reserved. To be programmed as '0'.

(REAKTR......)
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8 Register specification

(&%)
Field Bits Type Description
EN_DEEP_AD 14 rw Deep adaptation enabled
0s Deep adaptation disabled (default)
1z Deep adaptation enabled. Refer to Chapter 5.3.3.6
Reserved 13 rw Reserved. This bits must be set to ‘0’
EN_GEN_CHECK 12 rw Enable generator check
0s Detection of generator mode disabled (default)
15 Detection of generator mode enabled.
TPDCHG3 11:10 rw Pre-discharge time of PWM channel 3
00s 125 ns (default)
015250 ns
105 500 ns
1151000 ns
TPCHG3 9:8 rw Pre-charge time of PWM channel 3
00s 125 ns (default)
015250 ns
105 500 ns
1151000 ns
TPDCHG2 7:6 rw Pre-discharge time of PWM channel 2
00g 125 ns (default)
015250 ns
105 500 ns
1151000 ns
TPCHG2 5:4 rw Pre-charge time of PWM channel 2
00g 125 ns (default)
01250 ns
105 500 ns
1151000 ns
TPDCHG1 32 rw Pre-discharge time of PWM channel 1
00g 125 ns (default)
01250 ns
10g 500 ns
1151000 ns
TPCHG1 1:0 rw Pre-charge time of PWM channel 1
00 125 ns (default)
01250 ns
10g 500 ns
1151000 ns

8.1.2.4  ¥FFFZURERRITH!

HBIDIAG
FImZ R

Datasheet
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afineon

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

CSAl CSA2 | CSAl1 | HBS8I | HB7I | HB6I | HB5I | HB4l | HB3I1 | HB2I | HB1I
L OC2FILT OCIFILT _OFF | _OFF | DIAG | DIAG | DIAG | DIAG | DIAG | DIAG | DIAG | DIAG

CSA2L

w

w

w 'w 'w w w 'w w w

w

Field

Bits

Type

Description

CSA2L

15

Level of CSA2
0sCSA2 is configured as low-side
15 CSA2 is configured as high-side (default)

CSAl1L

14

Level of CSA1
0s CSAlis configured as low-side
15CSALl is configured as high-side (default)

OC2FILT

13:12

Overcurrent filter time for CS02
00z 6 s (default)

01510 ps

10550 ps

115100 ps

OCIFILT

11:10

Overcurrent filter time for CSO1
00z 6 us (default)

01510 ps

10550 ps

115100 ps

CSA2_OFF

Disable of CSA2
05 CSA2 enabled(default)
15 CSA2 disabled

CSA1_OFF

Disable of CSA1
0sCSA1l enabled (default) 15
CSAl disabled

HBS8IDIAG

Control of HB8 off-state current source and current sink
0s Pull-down deactivated (default)
1z Pull-down activated

HBT7IDIAG

Control of HB7 off-state current source and current sink
0s Pull-down deactivated (default)
1z Pull-down activated

HBG6IDIAG

Control of HB6 off-state current source and current sink
0s Pull-down deactivated (default)
1z Pull-down activated

HBS5IDIAG

Control of HB5 off-state current source and current sink
0s Pull-down deactivated (default)
1z Pull-down activated

(RBETR
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€9

Field Bits Type Description

HB4IDIAG 3 rw Control of HB4 off-state current source and current sink
0s Pull-down deactivated (default)
1z Pull-down activated

HB3IDIAG 2 rw Control of HB3 off-state current source and current sink
0s 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)
1z Pull-down activated

HB1IDIAG 0 rw Control of HB1 pull-down for off-state diagnostic
0s Pull-down deactivated (default)
1z Pull-down activated

8.1.2.5 BT B BRI

2E BEFAAE Y REG_BANK = 0 AR BF WA B 4L B 7 BEE/4,

ST_ICHG Mot 010108
BTSN EB BIARE E(ufE: 0000 0000 0100 0100g
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HBSIC HB71| HB61| HB51| HB4l| HB31| HB2l| HB1lI
HGST CHGS| CHGS| CHGS| CHGS| CHGS| CHGS| CHGS| ICHGST2 ICHGST1
T T T T T T T
w w w w w w w w w w

Field Bits Type Description

HB8ICHGST 15 rw HB8 Selection of charge and discharge currents
0s The static charge/discharge current 1 is applied to the half-bridge
8 (default).
15 The static charge/discharge current 2 is applied to the half-bridge
8.

HB7ICHGST 14 rw HB7 Selection of charge and discharge currents
0s The static charge/discharge current 1 is applied to the half-bridge
7 (default).
15 The static charge/discharge current 2 is applied to the half-bridge
7.

HB6ICHGST 13 rw HB6 Selection of charge and discharge currents
0s The static charge/discharge current 1 is applied to the half-bridge
6 (default).
15 The static charge/discharge current 2 is applied to the half-bridge
6.
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Field Bits Type Description

HB5ICHGST 12 rw HB5 Selection of charge and discharge currents

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

15 The static charge/discharge current 2 is applied to the half-bridge
5.

HB4ICHGST 11 rw HB4 Selection of charge and discharge currents

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

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

HB3ICHGST 10 rw HB3 Selection of charge and discharge currents

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

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

HB2ICHGST 9 rw HB2 Selection of charge and discharge currents

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

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

HB1ICHGST 8 rw HB1 Selection of charge and discharge currents

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

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

ICHGST2 T4 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: 0100s- charge 12.5 mA typ., discharge 14.2 mA typ.

8.1.2.6 PWM & JE MOSFET 13t BB B #1441k

2B BH AR E Y REG_BANK = 1 AAEE VAT w4l BT 7 BE15 18],

PWM_PCHG_INIT it 01010s
FIRPWMTR 75 BB BB TR R EfE: 0001 1000 1100 0110g
5 ” 1 " n 10 ; s 7 6 5 ] ; ) . 0
R::Sr PCHGINIT3 PCHGINIT2 PCHGINIT1
r W W W
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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: 00110s: 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: 00110s: typ. 8.0 mA

8.1.2.7 B R MOSFET BY PWM FEEREE 7

AR 1277581817 REG_BANK = 0 A /#4770 1011B 15/8), 7B B ZHNE/EJFEMOSFET (ICHGI1-3) o

PWM_ICHG_ACT itk 01011s
BIRPWMFEERER R BE: 0001 1000 1100 0110g
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

Reser ICHG3 ICHG2 ICHG1
ved
r w w w
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: 00110s: 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

8.1.2.8  £E MOSFET BY PWM 75 B8 /BB EB 37

ZE ZEHFEEET REG_BANK = 1 A #4770 1011B 15/5), 75 BRI BB N Z/EE 7 MOSFET
(ICHGFW1-3) ,
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PWM_ICHG_FW Stk 01011g
FW PWME 75 B8,/ 58 FE 7 & fiufA: 0001 1000 1100 01105
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R‘f:j’ ICHG3_FW ICHG2_FW ICHG1_FW
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)
Referto Table 13, Table 14
Default: 00110B. Typ. charge 8.0 mA, typ. discharge: 9.4 mA
ICHG2_FW 9:5 rw Gate driver charge and discharge currents of PWM Channel 2 (FW
MOSFET)
Refer to Table 13, Table 14
Default: 00110B. 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)
Referto Table 13, Table 14
Default: 00110B. Typ. charge 8.0 mA, typ. discharge: 9.4 mA
2 BTt B /i FHF FW MOSFET H9-SERIZ Mo
8.1.2.9 B MOSFET HIPWMIK BB BB

AE

BEFAOE Y REG_BANK = 0 AR BT B 4L BT 7 BE15/4],

PWM_IDCHG_ACT Hiht 011008
PWM FXEB BB Eﬁ‘m‘a 0001110011100111;
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ccso IDCHG3 IDCHG2 IDCHG1

w w w w

Field Bits Type Description

CCsoO 15 rw Capacitor connected to the current sense amplifier outputs
0g Capacitor connected to CSO < 100 pF (default)
1g Capacitor connected to CSO <400 pF

IDCHG3 14:10 rw Discharge current for PWM Channel 3 (Active MOSFET)
Refer to Table 14
Default: 001115: typ. 11.8 mA

(RBETR......)
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Field Bits Type Description
IDCHG2 9:5 rw Discharge current for PWM Channel 2 (Active MOSFET)

Refer to Table 14

Default: 001115: typ. 11.8 mA

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

Default: 001115: typ. 11.8 mA

8.1.2.10 PWM B R MOSFET FREB BRI 1L

2E BEFARE L REG_BANK =1 AB BV LA A BE1515],

PWM_PDCHG_INIT Huht- 011008
148 PWM TR B BR AT R S(ifa: 00110001 1000 1100s
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Cccso PDCHGINIT3 PDCHGINIT2 PDCHGINIT1

w w w w
Field Bits Type Description
CCsoO 15 rw Capacitor connected to the current sense amplifier outputs

0g Capacitor connected to CSO < 100 pF (default)
1g Capacitor connected to CSO <400 pF
PDCHGINIT3 14:10 rw Initial predischarge current of PWM Channel 3
Refer to Table 14

Default: 01100B: typ. 26.0 mA

PDCHGINIT2 9:5 rw Initial predischarge current of PWM Channel 2
Refer to Table 14

Default: 01100B: typ. 26.0 mA

PDCHGINIT1 4:0 rw Initial predischarge current of PWM Channel 1
Refer to Table 14

Default: 01100B: typ. 26.0 mA

8.1.2.11 PWMRAKEKEIERRIEIFEZF IR tCCP4. tBLANK 3/4

ZE Z A7 2EET REG_BANK = 0 A &40 1101 25/5], tCCP AItBLANK i&/5F 5 8 MOSFET,
PWM_ICHGMAX_CCP_BLK3_ACT k- 01101;
PWM g K IXEHER IR Sifa: 0100 1001 0000 0000
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R‘f:jr TBLANK4_ACT TCCP4_ACT TBLANK3_ACT | ICHGMAX3 | ICHGMAX2 | ICHGMAX1
r 14 14 [\ I'VV [ 14

Field Bits Type Description

Reserved 15 r Reserved. Always read as ‘0’

TBLANK4_ACT 14:12 rw Blank time? - tBLANK4 Active

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_ACT 8:6 rw Blank time? - tBLANK3 Active

Refer to Table 30

Default: 100g: typ. 2000 ns

ICHGMAX3 5:4 rw Maximum drive current of half-bridge mapped to PWM channel 3
during the pre-charge phase and pre-discharge phases?

00¢ (default) charge: typ. 18.8 mA, discharge: typ. 19.7 mA
0lgcharge: typ. 41mA, discharge: typ. 43 mA

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

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

ICHGMAX2 3:2 rw Maximum drive current of half-bridge mapped to PWM channel 2
during the pre-charge phase and pre-discharge phases?

00¢ (default) charge: typ. 18.8 mA, discharge: typ. 19.7 mA
0lgcharge: typ. 41 mA, discharge: typ. 43 mA

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

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

ICHGMAX1 1:0 rw Maximum drive current of half-bridge mapped to PWM channel 1
during the pre-charge and pre-discharge phases?

00; (default) charge: typ. 18.8 mA, discharge: typ. 19.7 mA
0lgcharge: typ. 41 mA, discharge: typ. 43 mA

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

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

1) XTI (tCCPx,tBLANKxX) BRETE|H 45, 15S17 CCP_BLK1,
2)  ICHGMAX 1@ PWM MOSFET [53s BB ERIEIFEMNEY R TR, 1BBIAR 12,

8.1.2.12 PWMERAIRENEBFIEF LT tCCP4. tBLANK 3/4

ZE ZEFEEEIT REG_BANK =1 A& #4F0 1101B 15/5], tCCP FItBLANK &5 F FW MOSFET,

PWM_ICHGMAX_CCP_BLK3_FW Hohk 01101
PWM f KIRGHER A S {E: 0100 1001 0000 0000
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R‘f:jr TBLANK4_FW TCCP4_FW TBLANK3_FW | ICHGMAX3 | ICHGMAX2 | ICHGMAX1
r w w w w w w

Field Bits Type Description

Reserved 15 r Reserved. Always read as ‘0’

TBLANK4_FW 14:12 rw Blank time? - tBLANK4 Freewheeling

Refer to Table 32
Default: 100B: typ. 2000 ns

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

TBLANK3_FW 8:6 rw Blank time? - tBLANK3 Freewheeling

Refer to Table 32

Default: 100B: typ. 2000 ns

ICHGMAX3 5:4 rw Maximum drive current of half-bridge mapped to PWM channel 3
during the pre-charge phase and pre-discharge phases?

00¢ (default) charge: typ. 19 mA, discharge: typ. 19 mA
0lgcharge: typ. 41mA, discharge: typ. 43 mA

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

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

ICHGMAX2 3:2 rw Maximum drive current of half-bridge mapped to PWM channel 2
during the pre-charge phase and pre-discharge phases?

00¢ (default) charge: typ. 19 mA, discharge: typ. 19 mA
0lgcharge: typ. 41mA, discharge: typ. 43 mA

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

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

ICHGMAX1 1:0 rw Maximum drive current of half-bridge mapped to PWM channel 1
during the pre-charge and pre-discharge phases?

00s (default) charge: typ. 19 mA, discharge: typ. 19 mA
Olgcharge: typ. 41mA, discharge: typ. 43 mA

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

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

1) XTI (tCCPx,tBLANKxX) BRETE|H 45, 15S17 CCP_BLK1,

2)  ICHGMAX t2:2 PWM MOSFET [53s FEBERIEIFENNAY R, 1BEIRR 12,

8.1.2.13 PWM@EiE1 MOSFETS @M XM i B AY%#F

TDON_OFF1 gk 01110s
PWMiBiE1 MOSFET S8 A0 X BT kiR S (IfE: 000010100000 10108
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15 14 13 12 11 10

afineon

TDOFF1 TDON1
w w

Field Bits Type Description

TDOFF1 15:8 rw Turn-off delay time of PWM Channel 1.
Typical TDOFF1 =62.5 x TDOFF1[7:0]p ns
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 1010g: 625 ns typ.

8.1.2.14 PWMiEi&2 MOSFETSiEM XM iERAYIERE
TDON_OFF2 Hhtik 01111
PWMiEiE 2 MOSFET S8/ > W ZERY SE: 0000 1010 0000 10105
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TDOFF2 TDON2
w w

Field Bits Type Description
TDOFF2 15:8 rw Turn-off delay time of PWM Channel 2.

Typical TDOFF2 =62.5 x TDOFF2[7:0]p ns

Default: 0000 1010g: 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.
8.1.2.15 PWME)E3 MOSFETSEMN XUriE R AYiEF
TDON_OFF3 Hhtik 10000g
PWM i&B1E 3 MOSFET S8/ X B iEiR SiE: 0000 1010 0000 10105

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TDOFF3 TDONS3
rw rw

Field Bits Type Description
TDOFF3 15:8 rw Turn-off delay time of PWM Channel 3.

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

(REAKTR......)
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Field Bits Type Description
TDON3 7:0 rw Turn-on delay time of PWM Channel 3.

Typical TDON3 =62.5 x TDON3[7:0]pns
Default: 0000 1010g: 625 ns typ.
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8.2 REFESS
+33 BFEREN
Register Short Name Register Long Name Offset Address |ResetValue
GENSTAT General status register 114 On
DSOV Drain-source overvoltage 124 On
HBVOUT_PWMERR Half-Bridge output voltage 134 On
EFF_TDON_OFF1 Effective MOSFET turn-on and turn-off delays for 144 Ox
PWM Channel 1
EFF_TDON_OFF2 Effective MOSFET turn-on and turn-off delays for 154 Ox
PWM Channel 2
EFF_TDON_OFF3 Effective MOSFET turn-on and turn-off delays for 164 Ox
PWM Channel 3
TRISE_FALL1 Effective MOSFET rise and fall times for PWM 174 Ox
Channel 1
TRISE_FALL2 Effective MOSFET rise and fall times for PWM 184 Ox
Channel 2
TRISE_FALL3 Effective MOSFET rise and fall times for PWM 19 Ox
Channel 3
DEVID Device identifier 1F, 034
8.2.1 BRARSEFSE
GENSTAT k. 10001
BRARKSEESS SE: 0s
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
PWM | PWM | PWM
Reser| \ypmoN | 3sTA | 2sTA | 1sTA | TDRE| TDRE/TDRE| or | 1w | oc2 | oc1 |vsov|vsuv|cpuv
ved T T T G3 G2 G1
r r r r r rc rc rc rc rc rc rc rc rc
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
WDMON 14:13 r Watchdog Monitoring
005 WD Timer is between [0%;25%][ of the WD period (default)
01 WD Timer is between [25%;50%| of the WD period
10s WD Timer is between [50%;75%[ of the WD period
11 WD Timer is between [75%);100 %[ of the WD period
PWM3STAT 12 r Status of PWM3 input
0s PWM3 is low (default)
1s PWM3is high
(RBETRH......)
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Field Bits Type Description
PWM2STAT 11 r Status of PWM2 input

0s PWM2 is low (default)

1s PWM2 is high

PWM1STAT 10 r Status of PWM1 input

0s PWM1 is low (default)

1 PWMLlis high

TDREG3 9 rc PWM channel 3 - Regulation of turn-on and turn-off delays

0 the turn-on delay or the turn-off delay are not in regulation
(default)

1gthe turn-on and turn-off delays are in regulation
TDREG2 8 rc PWM channel 2 - Regulation of turn-on and turn-off delays

0s the turn-on delay or the turn-off delay are not in regulation
(default)

1gthe turn-on and turn-off delays are in regulation
TDREG1 7 rc PWM channel 1 - Regulation of turn-on and turn-off delays

0g the turn-on delay or the turn-off delay are not in regulation
(default)

1gthe turn-on and turn-off delays are in regulation
TSD 6 rc Thermal Shutdown

0s No thermal shutdown is detected (default)

1s A thermal shutdown is detected ¥

W 5 rc Thermal Warning

0sNo thermal warning is detected (default)

1g A thermal warning is detected

0C2 4 rc Overcurrent detection of CS02

0s No overcurrent detection on CSO2 (default)
1 Overcurrent detected on CS02?

0C1 3 rc Overcurrent detection of CSO1

0s No overcurrent detection on CSO1 (default)
1 Overcurrent detected on CS01?

VSOV 2 rc VS Overvoltage

0s No overvoltage on Vs detected (default value)
15 Overvoltage on Vs detected?

VSUV 1 rc VS Undervoltage

0sNo undervoltage on Vsdetected (default value)
1s Undervoltage on Vs detected?

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

1) SBIRESITEFFBIMEE MOSFET X,
2)  YMEB MOSFET BUIRZSEURT OCEN IRV E (B GENCTRLL) o
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8.2.2 RIREE 1
DSOV it 10010s
RS EufE: Oe
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LS8D | HS8D | LS7D | HS7D | LS6D | HS6D | LS5D | HS5D | LS4D | HS4D | LS3D | HS3D | LS2D | HS2D | LS1D | HS1D
SOV | SOV | SOV | SOV | SOV | SOV | SOV | SOV | SOV | SOV | SOV | SOV | SOV | SOV | SOV | soV
rc rc rc rc rc rc rc rc rc rc rc rc rc rc rc rc
Field Bits Type Description
LS8DSOV 15 rc Drain-Source overvoltage on low-side 8
0s No overvoltage on drain-source of low-side 8 (default)
1s Overvoltage on drain-source of low-side 8 detected.
HS8DSOV 14 rc Drain-Source overvoltage on high-side 8
0s No overvoltage on drain-source of high-side 8 (default)
1s Overvoltage on drain-source of high-side 8 detected.
LS7TDSOV 13 rc Drain-Source overvoltage on low-side 7
0s No overvoltage on drain-source of low-side 7(default)
1gOvervoltage on drain-source of low-side 7 detected.
HS7DSOV 12 rc Drain-Source overvoltage on high-side 7
0s No overvoltage on drain-source of high-side 7 (default)
1s Overvoltage on drain-source of high-side 7 detected.
LS6DSOV 11 rc Drain-Source overvoltage on low-side 6
0s No overvoltage on drain-source of low-side 6 (default)
15 Overvoltage on drain-source of low-side 6 detected.
HS6DSOV 10 rc Drain-Source overvoltage on high-side 6
0s No overvoltage on drain-source of high-side 6 (default)
1s Overvoltage on drain-source of high-side 6 detected.
LS5DSOV 9 rc Drain-Source overvoltage on low-side 5
0s No overvoltage on drain-source of low-side 5 (default)
1s Overvoltage on drain-source of low-side 5 detected.
HS5DSOV 8 rc Drain-Source overvoltage on high-side 5
0s No overvoltage on drain-source of high-side 5 (default)
1s Overvoltage on drain-source of high-side 5 detected.
LS4DSOV 7 rc Drain-Source overvoltage on low-side 4
0s No overvoltage on drain-source of low-side 4 (default)
1s Overvoltage on drain-source of low-side 4 detected.
HS4DSOV 6 rc Drain-Source overvoltage on high-side 4
0s No overvoltage on drain-source of high-side 4 (default)
1s Overvoltage on drain-source of high-side 4 detected.
(JIELETFA......
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Field Bits Type Description
LS3DSOV 5 rc Drain-Source overvoltage on low-side 3
0s No overvoltage on drain-source of low-side 3 (default)
15 Overvoltage on drain-source of low-side 3 detected.
HS3DSOV 4 rc Drain-Source overvoltage on high-side 3
0s No overvoltage on drain-source of high-side 3 (default)
1s Overvoltage on drain-source of high-side 3 detected.
LS2DSOV 3 rc Drain-Source overvoltage on low-side 2
0s No overvoltage on drain-source of low-side 2 (default)
1s Overvoltage on drain-source of low-side 2 detected.
HS2DSOV 2 rc Drain-Source overvoltage on high-side 2
0s No overvoltage on drain-source of high-side 2 (default)
1s Overvoltage on drain-source of high-side 2 detected.
LS1DSOV 1 rc Drain-Source overvoltage on low-side 1
0s No overvoltage on drain-source of low-side 1 (default)
15 Overvoltage on drain-source of low-side 1 detected.
HS1DSOV 0 rc Drain-Source overvoltage on high-side 1
0s No overvoltage on drain-source of high-side 1 (default)
1s Overvoltage on drain-source of high-side 1 detected.
2 R E R T E, ZrAIHMOSFET FF 4 i
8.2.3 F it BERE
HBVOUT_PWMERR Stk 10011
F AR5 H BB EMPWMERIR E1iufE: 0s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HB8P | HB7P| HB6P | HB5P | HB4P | HB3P | HB2P | HB1P| HB8V | HB7V | HB6V | HB5V | HB4V | HB3V | HB2V | HB1V
WME | WME | WME | WME | WME | WME | WME | WME | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT
r r r r r r r r r r r r r r r r
Field Bits Type Description
HB8PWME 15 r PWM Error on HB8
0s No PWM error (default)
1sMore than one activated PWM channels is mapped to HB8%
HB7PWME 14 r PWM Error on HB7
0s No PWM error (default)
1z More than one activated PWM channels is mapped to HB7Y
HB6PWME 13 r PWM Error on HB6
0s No PWM error (default)
1sMore than one activated PWM channels is mapped to HB6%
(RBLTH......)

Datasheet

124 Rev. 2.0
2024-01-23



TLE92108-231QX
Multiple MOSFET Driver IC

infineon

8 Register specification

(£%)

Field Bits Type Description
HB5PWME 12 r PWM Error on HB5

0s No PWM error (default)

1sMore than one activated PWM channels is mapped to HB5%
HB4PWME 11 r PWM Error on HB4

0s No PWM error (default)

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

0s No PWM error (default)

1sMore than one activated PWM channels is mapped to HB3%
HB2PWME 9 r PWM Error on HB2

0s No PWM error (default)

1sMore than one activated PWM channels is mapped to HB2%
HB1PWME 8 r PWM Error on HB1

0s No PWM error (default)

1sMore than one activated PWM channels is mapped to HB1%
HB8VOUT 7 r Voltage level at SH8 when HBSMODE[1:0] = (0,0) or (1,1):

05 Low: |VDH - VSH8| >Vypsuonti 2 if HB8D = 0 [VCSIN1 - VSHS|

>Vvpsmonthx if HB8D = 1

15 High: |VDH - VSH8| <Vypswontix if HB8D = 0; [VCSIN1 - VSH8| <

VypsmonThx if HB8D =1

Note: HB8VOUT =0 if HBSMODE[1:0]= (0,1) or (1,0)
HB7VOUT 6 r Voltage level at SH7 when HB7MODE[1:0] = (0,0) or (1,1):

05 Low: [VDH - VSH7| >Vypsuonti 2 if HB7D = 0 [VCSIN1 - VSH7|

>Vlvpsmonthx if HB7D = 1

1s High: [VDH - VSHT| <Vypswontrxif HB7D = 0; [VCSINI - VSH7| <

VypsmonTHx if HB7D = 1

Note: HB7VOUT =0 if HBTMODE[1:0]=(0,1) or (1,0)
HB6VOUT 5 r Voltage level at SH6 when HB6MODE[1:0] = (0,0) or (1,1):

Og Low: |VDH - VSH6| >Vypswontrx 2 if HB6D = 0 |VCSIN1 - VSH6|

>Vypsmonthx if HB6D =1

15 High: [VDH - VSH6| <Vypswontxif HBED = 0; [VCSINI - VSH6| <

VypsmonTHx if HB6D = 1

Note: HB6VOUT = 0 if HBGMODE[1:0]= (0,1) or (1,0)

(REETR......)
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(%)

Field Bits Type Description

HB5VOUT 4 r Voltage level at SH5 when HB5MODE[1:0] = (0,0) or (1,1):

OB Low: |VDH - VSH5| >VVDSMONTHx2) if HB5D =0 |VCS|N1 - VSH5|
>\/\DSMONTHx ifHB5D =1

1gHigh: [VDH - VSH5| <Viypswonthx if HB5D = 0; [VCSIN1 - VSH5| <
VypsmonTHx if HB5SD = 1

Note: HB5VOUT =0 if HB5SMODE[1:0]= (0,1) or (1,0)

HB4VOUT 3 r Voltage level at SH4 when HB4MODE[1:0] = (0,0) or (1,1):
0s Low: [VDH - VSH4| >Vypswonri? if HB4D =0

[VCSIN1 - VSH4| >Vipswontrxif HB4D = 1

1gHigh: |VDH - VSH4| <Vypsuontixif HB4D = 0;

[VCSINI - VSH4| < Viypsmonrix if 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| >Vypsuonti 2 if HB3D = 0

[VCSIN1 - VSH3| >Vypswonriif HB3D = 1

1g High: [VDH - VSH3| <Vyoswontixif HB3D = 0;

IVCSIN1 - VSH3| < Vypsuontaxif HB3D = 1

Note: HB3VOUT =0 if HB3MODE[1:0]= (0,1) or (1,0)

HB2VOUT 1 r Voltage level at SH2 when HB2MODE[1:0] = (0,0) or (1,1):
0s Low: [VDH - VSH2| >Vypsuonti 2 if HB2D = 0

|VCSIN1 - VSH2| >Vypsmonthx if HB2D = 1

1gHigh: |VDH - VSH2| <Vpsmonthx if HB2D = 0;

[VCSINI - VSH2| < Vypsmonthxif HB2D = 1

Note: HB2VOUT =0 if HB2MODE[1:0]= (0,1) or (1,0)

HB1VOUT 0 r Voltage level at SH1 when HB1IMODE[1:0] = (0,0) or (1,1):
0s Low: [VDH - VSH1| >Vypswonric? if HB1D = 0;

[VCSIN1 - VSH1| >Vipsuontiif HB1D = 1

1gHigh: [VDH - VSH1| <Vypswonrix if HB1D = 0;

[VCSINL - VSH1| < Vipsmonri if HB1D = 1

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

1) XEBE—PPWMEEDREPWMEEM ST Z R0, ZUA S (BW PWMSET) o
2)  Vvoswontrx JIXT R EHHERIRIRISITRES,

8.2.4 PWM1 Y3 MOSFET i@ X ZER
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afineon

EFF_TDON_OFF1 Huhh- 101005
BEMHIMOSFET S8/ X MTHEIR PWM1 SE: Os
15 14 13 12 1 10 9 8 7 6 4 3 2 1 0
TDOFF1EFF TDONI1EFF
r r

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]D ns
Default: 0g
TDON1EFF 7:0 r Effective MOSFET turn-on delay of PWM Channel 1
Effective turn-on delay = 62.5 x TDON1EFF[7:0]D ns
Default: 0g
8.2.5 PWM2 I 3IMOSFET @M X BT 7ER
EFF_TDON_OFF2 Hirhk 10101,
B HIMOSFET S8/ X BT HER PWM2 = (ifE: Os
15 14 13 12 1 10 9 8 7 6 4 3 2 1 0
TDOFF2EFF TDON2EFF
r r
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]D 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]D ns
Default: 0s
8.2.6 PWM3 I IMOSFET SiEM XM 7ER
EFF_TDON_OFF3 Hirhk 10110s
BMBIMOSFET S8/ X BIHER PWM3 B (ifE: Os

15 14 13 12 11 10

7

6

4 3

TDOFF3EFF

TDON3EFF

r
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Field Bits Type Description

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

TDON3EFF 7:0 r Effective MOSFET turn-on delay of PWM Channel 3
Effective turn-on delay = 62.5 x TDON3EFF[7:0]D ns
Default: 0s

8.2.7 PWM i&EiE 1 B3 MOSFET L HF1 T B&ES|a]

TRISE_FALL1 k. 10111
PWM1 B9 % PWM MOSFET _FHF0 T B& A ja] S1ifaE: 0s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TFALL1 TRISE1
r r

Field Bits Type Description

TFALL1 15:8 r MOSFET fall time of PWM Channel 1
MOSFET fall time =62.5 x TFALL1[7:0]p 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

8.2.8 PWM &8 2 B3 MOSFET L HF1 T B&ES|a]

TRISE_FALL2 Hhik: 11000g
PWM2 BYE % PWM MOSFET _ FH#1 T P& A E] S(ifaE: Os
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TFALL2 TRISE2
r r

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: Og

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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8.2.9 PWM & 3 BB MOSFET _E A T BEBF|E]

TRISE_FALL3 k. 11001
PWM3 BYE X PWM MOSFET = FH#1 7 F&ATE] SIfaE: 0s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TFALL3 TRISE3
r r

Field Bits Type Description

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

TRISE3 7:0 r MOSFET rise time of PWM Channel 3
MOSFET rise time =62.5 x TRISE3[7:0]p ns
Default: Os

8.2.10 SRFARIRRT

DEVID Husik: 11111,
BATIRTE EfifE: 000000114
15 1 13 2 1 10 9 8 7 6 5 . 3 2 1 0
R::jr Reserved R:es(elr Reserved Reserved DEV_ID
r r r r r r

Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
Reserved 14:8 r Reserved. Always read as ‘0’
Reserved 7 r Reserved. Always read as ‘0’.
Reserved 6:5 r Reserved.
Reserved 4:3 r Reserved.
DEV_ID 2:0 r Device derivative identifier
000; Reserved
0015 TLE92108-232
010gReserved
0115 TLE92108-231
1005 Reserved
101g Reserved
110g Reserved
111z Reserved
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11 Revision History

11 BiTieR
Revision |Date Changes
2.0 2024-01-23 ¢+ Additional package drawing in Chapter 10, with compatible footprint with the

original package.
+  Chapter 6.3. Modified note for drain-source voltage monitoring in static activation
»  Chapter 6.3. Note added drain-source voltage monitoring in PWM operation
¢ P_4.1.12. Absolute maximum rating of CP pin increased fromVS +15VtoVS+ 17V

¢ P_4.1.22,P_4.1.24. Absolute maximum rating of CPC1N, CPC2N, CPC1P, CPC2P is
modified

+ P_6.5.3and P_6.5.6 - Max. gate-source high threshold value increased from 12 to
122V

¢+ Chapter5.3.5 Deleted from the description for operation at low duty cycles: “The
MOSFET opposite to the PWM MOSFET stays off(passive FW)”

»  Package outline of Figure 52 updated
»  Register bitmap template updated
1.0 2019-08-29 First release
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