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2. SIHEE
2.2 5| B E X MIhak
®1 TLE92108-232QX 5|HIE &
Pin Symbol Function
1 GH1 Gate high-side 1
Analog 1/0O 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 GH8 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 SHé 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
(BEETFA......)
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2. SIHEE
®1 (48) TLE92108-232QX 5|fIfcE
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) HERRIHREIEZANET PCB EIFih/y TLEI2108-232Q0X B, NRATBRENBHFRA MM, REERELIREET
sty (EFEM) .

2.0
2024-01-23
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3. Rt

3 = m— R

3.1 BN RATEE

®R2 B RATEE

TJ=-40°C E +150°C; FRABEIEXN T, EMBFRANGIM (FRIESHIHER)

Parameter Symbol Values Unit | Noteor Test Number

Min. Typ. Max. Condition

Voltages

Supply voltage Vs -0.3 - 40 \Y - P_41.1

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

Logic input voltages (SDI, SCLK, | Vsbi, Vscik, |-0.3 - Voo + \ |I'|<10 mA P_4.13

CSN, EN) Vesn, VeN 0.3

Voltage range and SDO Vspo -0.3 - Voo + v |I'|<10 mA P_4.1.4
0.3

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

Differential input voltage range Vesipift -8.0 - 8.0 v - P_4.121

CSIPx - CSINX

Voltage range at DH VoH -0.3 - 40 Y - P_4.16

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

Voltage range at SHx VsH -8.0 - 48 Y - P_4.1.8

Voltage range at GHx VeH -8.0 - 48 v - P_4.19

Voltage range at GLx VL -8.0 - 24 \Y - P_4.1.10

Voltage difference between GLx | VGs_Ls -0.3 - 16 \ - P_4.1.11

and SL

Voltage difference between GHx | VGs_Hs -1.0 - 16 \ 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 Vcpexp -0.3 - Vs+17 |V - P_4.1.22

pins CPC1P, CPC2P

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

pins CPC1N, CPC2N

Logic supply voltage Vop -0.3 - 5.5 v - P_4.1.13

Voltage at CSOx Vcsox -0.3 - Voo + v - P_4.1.14
0.3

Temperatures

Junction temperature T; -40 - 150 °C -

(RIELT ...
Datasheet 1 20
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3. Fm—RESY

&2 (&) ENERTEE"
TJ=-40°C E +150°C; FREREIEN T, EMBFRRNGIE FRIEHH A

Parameter Symbol Values Unit |Note or Test Number
Condition

Min. Typ. Max.
Storage temperature Tstg -55 - 150 °C - P_4.1.16
ESD susceptibility

ESD susceptibility all pins VESDHBM1 -2 - 2 kv HBM3) P_4.1.17
ESD susceptibility of VS and DH VESDHBM2 -4 - 4 kv HBM3) P_4.1.18
pins versus GND

ESD susceptibility all pins VESDCDM1 -500 - 500 v CDMy) P_4.1.19
ESD susceptibility pin corner pins | Vespcom2 -750 - 750 v CDMg) P_4.1.20

1) RESEFMK, RIGITHEE.

2)  AXNEEN SHx BUEEMETF 4 mA B, Ves on A FIBETE -1.0 F -0.3V Z[8]

3)  ESDT=tE, HBMIER! (1.5kQ, 100pF) , ~F& ANSI/ESDA/JEDEC JS001,

4)  ESD =M%, HEESSMHEEI“CDM”, & JEDEC JESD22-C101,

2

1. BT UL BT FYBIET 7] BT GES KT 25 1B R A 17t FCHTIEITFEXT R A BE ER 1 T L IERTRES 05
VeI T

2. R RIRIPIIEES TERTLE IC TEHIEF TR KIER A TR T HIEIE LN L T iE E L 1EEE,
RIPDIEET BN T ZE LB S HIEREMiZ i1 HY,

3.2 TESEE
R3 TEEE
Parameter Symbol Values Unit |Noteor Test Number
Min. Typ. Max. Condition
Supply voltage range for Vs(nor) 6.0 - 28 v - P_4.2.1
normal operation
Extended supply voltage Vs(ext) 5.5 - 6 V 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 | Y P_4.2.3
slew rate
Logic supply voltage Vop 3.0 - 5.5 v - P_4.2.4
SPIlogic input voltage Vsor, 0 - Vob v - P_4.25
Vscik,
VcsN
Junction temperature T; -40 - 150 °C - P_4.2.6
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3. Fm—RESY

1) REFEFWE, BIRITHEE.

b 4 TELIEEER, ICKAREBE IS T, B UL EHEIEXETIFIE AT ZHIF T
FEEHo
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% MOSFET JEaHEE IC Infineon

3. Fm—RESY

3.3 Frali=k )

b AF I EMRYE JEDEC JESD51 1/ bR, WIFETHEE 2156, 181h/5www.jedec.orgo
=4 FABEHT
Parameter Symbol Values Unit |Noteor Number
. Test
Min. Typ. Max.
yp Condition
Junction to case RthJc - 4.4 - Kw |V
Junction to ambient RthJA - 27 - Kw |2

1) RESEFNR, HIRITEE.
2)  1BERIRnERIRYE JEDEC JESD51-2,-5,-7, TEFR42s2p iR EBANAFATHHEREIN; ~m (SHAMHE) TRAE2 1M RIERE
(2x70 mm Cu, 2x35mmCu) BY76.2x114.3x 1.5 mm* iR LTI, EERIERT, REBEEZTHNSAIETISE—RE

E &,

2.0
2024-01-23
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TLE92108-232QX
% MOSFET IX%Zh28 IC In ineon

4. B
4 R
4.1 =2

ZMOSFETIRGHZSICEEMMNEIE: VsFlVovo
Voo /9 1/0 28028 (E3E SPIS|RD) FZIEBERINEPRESFME, Voo 245 3.3V 3 5.0 VIBIEIE O R JEIEFR,
Vs IMOSFETHIRIREhERIR BRI Ro Vs 5| I TUEIT B I RIPIEZ R B,

XD BN, B vi KEERER, ZEBRPFERNEESINEERTTE. VoM Vs ZIENERMEER
BHITER, ARBXEBERERTRREMMENL,

4.2 TR

Sleep Mode
EN = Low

Low current
consumption
Gate Drivers OFF

Normal Mode

EN = High I

Watchdog continuously
retriggered

EN = Low

Watchdog Error

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

External MOSFETs
are turned OFF

& 4 REHE
Z ZX S EINGEHTF Vs H Voo TR L IEEERIAIE, E Vs F Voo BBHEEESEE, 15857555 5E 6.8
BAEE 4225,

Datasheet 15 20
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QT
TLE92108-232QX

% MOSFET IX%Zh28 IC In ineon
4. R

4.2.1 IEEEL

TLE92108-232QX i@id 4% EN 5 |HIS B A E B FHERT SPIISER(E] teer sp RIBANIEERR. ELEEERILT,
MOSFET MitkIREhEs b F B AR, Hel@E SPEOHITEE, FilReMINTE Voo fl Vs EREBEETIECER.
MIUEREFMAERI I, TEFRFERSER (BRE610E) ,

4.2.2 KRIRIET

BT R EN SIIEENREBT, 25 MOSFET IRGNZS IC FENKEEE, HIREAIRIENSIEIR tDSLEEPY (B

TREFIRACCP+3 pus) , LUEERNXKETINE MOSFET, 7EUIERN T, AEZPFIRESSFMAZPERIGWZEE, SPI

BiEa B E L, Voo ERHFEFRZE IDD_Qo VsHIERAHAEEZE 1SQ 3% ISQ + 1SQ_BRAKE,

Vs SHAEERTR I ISQ W R :

o TEHNKRERIEZUET PASS_MOD = 005 B PASS_VDS =05

o TEBRANKRERERNG, Vs ER{EF VSLEEP_SET, W@ TIEH,

Vs BYEESAEFE 1SQ +1SQ_BRAKE, WISR:

o TEHNKERIERE PASS_MOD =01g. 108 1158 PASS_VDS =1z

v HE Vs EMIETF VSLEEP_SET BNEBEARRE (BP Vs EMIETF VSLEEP_SET BIEBEEF S vs BEREE
VSLEEP_SET LAF)

GHx/GLx5 GNDZ [B|FN A ER BB PR Reano R BE ,  LATRINIMEBMOSFETHIMAR BB AT o

2 HIEEN B 1T E-FHIFFEEATa4ZF (ENL_FILT, &=ASus) , #HAEN BAXEEEF, N
HFREHNMFIRETL, HASEBTFEE N, 24 EN EEFR, RIS &S EE
HoZo

4.2.3 WERSRI

WREEERIWEIR (BRFE610E) , SR FEANKELZLEN, FSUKEN (BR2BREFH) , HIU
SRR (555.2%) HABIETIXTINE MOSFET #H1TIRER, 1F4:EYiEI N ARBCERY tHBXCCP JERhATIE] (55
6.5.1%) . BEfE, HIRBIEAWIEIL (EohKEBIEREWAIE, $£54 5, FREIMNB MOSFET I BIRE /9 X B
RE, BEARKER) . EMEEBERER, HIEHISLIHRITUTES !

1.  5B& GENSTAT 178,

2. 7EEAAEARBEWDTRIG iIE A 1 (GENCTRLL ),

3. TEAINAAHRE WDTRIG {iIE N 03)6

EHEREERAT, BR7T: WDTRIG. CCSO. PASS_VDS. PASS_MOD. CSAlL. CSA2L Z4b, ITHIZFIZESMRE
HERINE. FIERXT, ERIENGHS (WDTRIG {iUfRID) AR <S (GENSTATBRIM) EIGHEFR, HILE
SPIEfiI (£RNKEFT) o

EHER IR T EGENSTATA HHVFAIRIE S A E B MRS T ER IR ENEAHPER S,
FEIRENFFSAE, TFIZESPIE[, MAIMELER TIRBTHIFRESTFS.

1 tDSLEEP i8] SPI Mii& 4% 288,

2 WEEBERHNFAEEABER SRR, NRFNT ABTZFTIN SPiml, NiZREEHRISHETSEN, FAREH
BNNEFHBENNEASEHNEERER,

3 ERELLERT, BERER, B CPuvAFEMRKRS. FLtt, MBELZLEXREE, GENSTAT SAEHEREREFTILE
RETERER, 7 EEEMECEMIRIREDE3,

2.0
2024-01-23
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TLE92108-232QX
% MOSFET JEAp38 IC Infineon

4. R

4.3 S6Th
DU bE FEB S

Voo XEE I :

R Vo< Voororr, MIEFIEIRFEHER, BiHEH KT —8B Voo> Vovror, HFIERIERE L, BES, NPOR i
(RBERLEBEML, SNE2EREFT) REMN, LUREEMKE.

ENS|HIS (i :

W EN SIHIRHIE, NZEABTEWHER, REFHNKERER, —BIHFHANEBEX (tSET_SPIZ/EH EN
=5 B Voo > Vooror BY, NPOR{UEI N0, MUIREFEMIKRE,

Y GENSTAT #75F&0F, NPOREB{I AN 1,

2.0
2024-01-23
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TLE92108-232QX
% MOSFET IX%Zh28 IC In ineon

4. R

4.4 B IR

WK BB AT 3R A =i F1{EEi MOSFET iRk IRches B, ©FEE7E CPCIN #1 CPC1IP. CPC2N #1 CPC2P. VSHICP Z
EEIZE= NI E R,

VS

i
L

e— Single/dual stage
charge pump

1 Precharge

Logic

5 BER

L CPSTGA=0 (ZRINE, BMGENCTRL2) , 23FRANKBREERTE,

gN2R CPSTGA=1(GENCTRL2), 23 BEEIHREBRIINLEBRER:

v WIRVs>Vepsons: TLE92108-232QX MINER FETRI R IR Bl B 4 FATRI R

v WNRVe<Vepsoso: TLE92108-232QX & MR AINR BB IR. RRBRARIZITRIFEM VS 5IRIBVEFIHFE,

4.5 SRR E
A LUSGE BB T R AR IS LU R RIS E1EST . ERREANREEh, LRI A S5 PR 5 sk

S SRZE B GENCTRLIF AT HI{IFMODEIR &
+  FMODE=0: FiEl,

+  FMODE=1: JF#ISIZE =15.6 kHz (BRIAE) -

2.0
2024-01-23
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TLE92108-232QX

afineon

% MOSFET JXZh2R IC

4. R

4.6 SIS

4.6.1 B BR
&S5 BSE: BIR

YN5R VSOVTH=0, M VS=6.0VE 18V; TR VSOVTH=1, MIVS=6.0VZE28V; VDD=3.0VE55V, Tj=-40°CE
150°C, FREEREAENFH, EMBRARASIME (PRIESHEWHEA)

Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Current consumption, EN = LOW)
Supply quiescent current IsQ - 2 5 UA T;<85°C,Vs=13.5V |P_55.1
PASS_MOD=00g,
PASS_VDS=0g
Supply quiescent current IsQ2 - 5 7 UA T;<85°C, Vs<25V P_5.5.61
PASS_MOD=00g,
PASS_VDS=0g
Additional supply quiescent  |/sQ_BRAKE - 5 7.5 pA T;<85°C, P_5.5.60
current, brake enabled Vs=13.5V 1)
PASS_MOD=01so0r
10gor 11go0r
PASS_VDS=1g
Logic Supply quiescent Iop_Q - 1 3 pA T;<85°C P_5.5.3
current
Total quiescent current Ipb_Q + /sQ - 3 8 MA T;<85°C,Vs=13.5V |P_5.5.5
PASS_MOD=00,
PASS_VDS
EN Low filter time tDSLEEP - - Max. Us 2)3)BD_PASS =0 P_5.5.49
tCCP +
3us
EN Low filter time tENL_FILT 1 - 8 Hs 2) P_5.5.51
VS for LS1-4 setting VSLEEP_SET - - 5.5 Vv P 5.5.63
Current consumption, EN = HIGH
Supply current Is1 - 45 55 mA HBxVDSTH=001s, |P_5.5.6
BD_PASS =0,
lece=0mA
Supply current Is2 - 83 100 mA 8V<Vs<28V P_5.5.7
HBXVDSTH = 0015,
BD_PASS =0,
lep=-12 mMA,
dual stage CP

(REAKTR......)
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TLE92108-232QX
% MOSFET JEAp38 IC Infineon

4. R

&5 (%) BREYE: B8R

1SR VSOVTH=0, MVS=6.0VZE 18V; AR VSOVTH=1, M VS=6.0VZE28V; VDD=3.0VES55V, Tj=-40°CE
150°C, FREEREAE T, EMERMASIH (PRIESEWEA)

Parameter Symbol Values Unit |Note or Test Number
Condition

Min. Typ. Max.

Supply current Is3 - 55 70 mA 18V<Vs<28V P_5.5.56
HBXVDSTH = 0015,
BD_PASS =0,
lep=-12 mA2),
single stage CP
Supply current Is4 - 55 70 mA Vs=6V, P_5.5.57
HBXxVDSTH = 0015,
BD_PASS =0,
lep=-6 MA2)
Supply current Is_BD_PASS - 10 20 mA HBxMODE=00g, P_5.5.54
BD_PASS=1

Logic supply current Ipb1 - 3 4 mA SPI not active, P_5.5.8
CSA1 and CSA2
off, all Ipppiag Off,
BD_PASS=0

Logic supply current IpD2 - 3 3.8 mA 4)Additional VDD P_5.5.52
current per CSA on,
VCSOx=4.5V,

LS shunt,

CCso=1
CSAxL=0,

IpDDiag Off

Logic supply current Ibp3 - 2 2.8 mA 4)Additional VDD P_5.5.55
current per CSA on,
CCSO=0,
VCSOx=4.5V,

LS shunt,
CSAxL=0,

IpDDiag Off

(REAKTR......)

2.0
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TLE92108-232QX

% MOSFET JEAp38 IC Infineon
4. R

&S () BSHYE: =R

YR VSOVTH=0, Mvs=6.0VE 18V; AR VSOVTH=1, M VS=6.0VE28V; VDD=3.0VE55V, Tj=-40°CE
150°C, FRERBEMEX T, EMERANIE (FFIE5ZHIHEA)

Parameter Symbol Values Unit |Note or Test Number
Condition

Min. Typ. Max.

Logic supply current IpD4 - 6 7 mA 5)Additional VDD P_5.5.58
current per CSA on,
VCSOx=4.5V,

HS shunt,

VSOVTH =

1

CSAxL =1,

IpDDiag Off

Logic supply current IpDs - 4.2 5.2 mA 5)Additional VDD P_5.5.59
current per CSA on,
VSOVTH =0,
VCSOx=4.5V,

HS shunt,

CSAxL =1,

IpDDiag Off
Additional logic supply current | /pb_pbpiag - 1.5 2 mA Additional VDD P_5.5.53
pull-down current when all

IpDDiag are on

VS with active bridge driver (BD_PASS =0)

UV switch ON voltage VsuvoN - - 5.5 v Vsincreasing P_5.5.11
UV switch OFF voltage Vsuv oFF 4.0 4.5 5.0 Y Vsdecreasing P_5.5.12
UV ON/OFF hysteresis Vsuv HY - 0.5 - v V/suv ON - V/suv OFF 2) P_5.5.13
OV switch OFF voltage Vsov oFF1 19 - 21 v Vsincreasing P_5.5.14
VSOVTH=0
OV switch ON voltage Vsovon1 18 - 20 \% Vsdecreasing P_5.5.15
VSOVTH=0
OV switch OFF voltage Vsov oFF2 29 - 31 \% Vsincreasing P_5.5.16
VSOVTH=1
OV switch ON voltage V/sov on2 28 - 30 v Vsdecreasing P_5.5.17
VSOVTH=1
OV ON/OFF hysteresis Vsov HY - 1 - Vv Vsuvon- Vsuvorr2) | P_5.5.18
VS undervoltage filter time tvsuv_FILT 7 10 13 us 1) P_5.5.47
VS overvoltage filter time tVSov_FILT 7 10 13 Hs 2) P_5.5.48
CP turn-off delay after VS tD_cpvsov 12.8 16 19.2 Hs 2 P_5.5.50
overvoltage detection

(RBLTH......)
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TLE92108-232QX
% MOSFET JEAp38 IC Infineon

4. R

&5 (%) BREYE: B8R

1SR VSOVTH=0, MVS=6.0VZE 18V; AR VSOVTH=1, M VS=6.0VZE28V; VDD=3.0VES55V, Tj=-40°CE
150°C, FREEREAE T, EMERMASIH (PRIESEWEA)

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

VDD

Voo Power-On-Reset /oD POR 2.40 2.60 2.80 \Y Vopincreasing P_5.5.19

Voo Power-Off-Reset VDD POffR 2.30 2.50 2.70 Y Voo decreasing P_5.5.20

Voo Power-On-Reset VDD POR HY - 0.1 - v VbpPor- VoD POffR2) | P_5.5.21

Hysteresis

1) AR VSPEZE VSLEEP_SET AR, MEF=4EIMIESETR.
2)  REZEFMER, BHiIIHEE.

3) REIFHFHRARXERFPRE,

4)  BEINIF VSOVTH.

5 BRI TF CCSO.

4.6.2 BSYFYE . BB APWMX, EN

K6 BSIS14: PWMx, EN

YR VSOVTH=0, Mvs=6.0VE 18V; AR VSOVTH=1, M VS=6.0VE28V; VDD=3.0VE55V, Tj=-40°CE
150°C, FRERBEMEX T, EMERANIHE (FRIE5SHIHEA)

Parameter Symbol Values Unit |Note or Test Number
Min Typ Max Condition
EN high voltage VENH 0.7 x - - v - P_5.5.22
7)D)
EN low voltage VENL - - 0.3x v - P_5.5.23
7)D)
EN hysteresis VENHY - 0.12x |- Vv 1) P_5.5.24
Vbp
EN pull-down resistor RPD_EN 30 40 50 kQ - P_5.5.25
PWMx high voltage VPWMH 0.7 x - - v - P_5.5.26
Vbp
PWMx low voltage VPwML - - 0.3x v - P_5.5.27
Vbp
PWMx hysteresis VPWMHY - 0.12x |- Vv 1) P_5.5.28
Vbp
PWMx pull-down resistor RPD_PWMx 30 40 50 kQ - P_5.5.29

1) REZFEFWE, BIRITHEE.

2.0
2024-01-23
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TLE92108-232QX

afineon

% MOSFET IX%Zh28 IC

4. B

4.6.3 BERBSEY
)7 BSEY: BER

Y15 VSOVTH=0, MVS=6.0VZE 18V; AR VSOVTH=1, M VS=6.0VZE28V; VDD=3.0VE55V, Tj=-40°CE
150°C, FREEREAEN T, EMBRARAGIE (PRIESHEWHEA)

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

Charge Pump Frequency fcp - 250 - kHz 3) P_5.5.30

Output Voltage VCP vs. VS Vcpmin 8.5 - - \Y Vs=6V, P_5.5.31
/CP: -6 mA

Regulated output Vcp1 11 15 17 Vv 8V<Vs<28V, P_5.5.32

voltage VCP vs. VS, lep=-12mA

CPSTGA=0

Regulated output \Vcp2 12 15 17 Vv 18V <Vs<28V, P_5.5.41

voltage VCP vs. VS, lep=-12mA

CPSTGA=1

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

Rise time, CPSTGA=0 tRISE_VCP1 10 60 100 us 8V<ls<28V P_5.5.35
(25%-75%)1)2) 3)4)

Turn-on time, CPSTGA=1 toN_vcp2 10 40 80 us 18V <Vs<28V P_5.5.36
(25%)1)2) 3) 5)

Rise time, CPSTGA=1 tRISE_VCP2 10 60 100 us 18V <Vs<28V P_5.5.37
(25%-75%)1)2) 3) 5)

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

(referred to VS) VCP falling

Charge Pump Undervoltage Vcpuv2 7 7.5 8 v CPUVTH=1, P_5.5.42

(referred to VS) VCP falling

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

single stage charge pump

Automatic switch over single | Vcpsosp 15.5 16.5 17.5 \Y CPSTGA=1 P_5.5.44

to dual stage charge pump

Charge pump switch over Vcpso HY - 0.5 - \ 3)CPSTGA=1, P_5.5.45

hysteresis V/cpso bs - Vcpso b

Charge Pump Undervoltage  |tcpuv 51 64 77 Hs 3) P_5.5.39

Filter Time

Charge pump minimum IcPoci - - -12 mA 234 Vs=13.5V,

output current CPSTGA=0

Charge pump minimum IcPoc2 - - -12 mA 2)3)5)Vs=18V;

output current CPSTGA=1

1) SEEVRTER Cero

2) Cepc1= Cepc2=220 nF, Ccp=470 nF, Icp=0 mA.

3)  REIEFME, RIIHERE.

4) WREBHER.

5)  BRBHER.

Datasheet 23 20
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TLE92108-232QX
% MOSFET IREh2R IC In Ineon

5. FEiRIERNEE

5 oM IXEh23E

TLE92108-232QX EE R T + 7512 BhiitkIRBh2s, BEFSIEHISZFH n YO58 MOSFET, ECEN/\ =il flfgiz, )\
MM

TN BMRRIREH2EXT MOSFET BYFEHl,

THBENE, HFIRIEs TIEEMIMEL (BD_PASS FIERIA{E= 1 BFfE HBXMODE=00s) » BEE 5.4FME 5.5
=,

RN EER IR 23S BD_PASSIEEBE N0, F£5.15., F52FLUNESIENET EoER THFLESE
H1F0 PWM 541,

ZE: EIEBINTEIGE BD_PASS 70 ZEi{FFr%& HBXMODE (/iGE 7 00: BE 11, LB IR [ 5E iRt W,

xs W% IX zh 28 THEIR T
EN BD_PASS |HBxMODE[1:0] Gate driver Comment Chapter
High 0 X Active 1) Chapter5.1
Chapter5.2
Chapter5.3
High 1 One HBXMODE =01 |Active 1) Equivalent to EN=High and Chapter5.1
or 10s BD_PASS=0 Chapter 5.2
Chapter5.3
High 1 AllHBXMODE=00gor |Passive Chapter5.5
11s
Low X X Passive Chapter 5.5

1) FIREBARKMEIVSEE. VSKE. CP REFTEMIE, HE TLE92108-232QX R FHFER IR,

2.0
2024-01-23
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Infineon

TLE92108-232QX
% MOSFET JRZh2R IC

5. FEiRIERNEE

)

_1_u DIAG

fosw

4]

I

h—y
VSHH
+
_|
7
VSHL
()
L
—

High-Speed
Comparators

A

VCP ™\

Lowside \
VbsmonTh

Highside
Gate-Driver
Gate-Driver

n
Ll

CP
——————————————————————————— -{Z| ——————————
/l
'u_
$—> N\ §
=7 g
=
VDSMONTH
Current-Steering
DACs
0=
O
Current-Steering
DACs

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

EE - — R IR RD 2%

2.0
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TLE92108-232QX
% MOSFET IREh2R IC In Ineon

5. FEiRIERNEE

5.1 MOSFET EEIE T@ S IR Ehe=H (BD_PASS=0 HEN=7)
BURTFECE il HBXMODE[1:0] (HBMODE, R 9 M1 &R 11) , & NEF{KIZ MOSFET BI LA

v =H

v EUE (R, TPwWM)

v EPWMIRTECE (85535, PWMSET)

®Ro FHRTERE

HBxMODE[1:0]1) Configuration of HSx/LSxi)

005 LSx and HSx MOSFETSs are actively kept OFF (default)

01s LSx MOSFET is ON (static or PWM, refer to Table 11 ), HSx MOSFET is actively kept OFF
10g 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 IR Eh 23 F ERREFFEHGE (BD_PASS=0)

AT EEFH x EBFEIA MOSFET BHFEUEUERN, x=1...8, B0 & 11 BFHFEI PWM IR S0
WEIRE,

W3R HBx & B MY BHEFIBUERIPWMIEE, M@ 5 5% E HBXMODE[1:0] 7 (0,1) 8% (1,0), HBx B{EAT =14
MOSFETHIFEEE (TTPWM) o

Ao B FY3Z X BB ARIP A1 4T x BYIRIRID £ = 2 BYE)1E A trexcc Active FlI tHexaLANK Active (BILEE 6.5 F) o
FENDE I B 457 x FUFT BB FNARER BB RIE /9 ICHGSTx (ST_ICHG).

IHARDOFF 2 itk IR zhas ml AR URBY ER AR BBt 'EXT N F IDCHGxX[4:0] = 3L.BYRYEBERIE (B
PWM_IDCHG_ACT) o H[E—¥HHIIMIBIMOSFETSIERY, ZEB M FRIFMOSFETXMT, X—IhEEEIR T &FE
R X BB,

ICHGSTx ‘MR IRTh2S == S IRURBVERT, UAS@EIA x XA xo ICHGSTX TEIEHIFFL8ST_ICHGHERE,

F10 FREEFE IR R B AR
ICHGSTx[3:0]y) Nom. charge current Nom. discharge current Max. deviation to typ.
[mA]2) [mA]3) values

0000g 1.0 1.0 +/-60%
0001g 2.0 2.8 +/-60 %
00108 4.5 5.7 +/-60 %
0011g 8.0 9.4 +/-38%
01008 12.5 14.2 +/-38%
0101g 17.8 19.7 +/-38%
01108 23.9 26.0 +/-38%
0111 30.0 32.0 +/-28%

(REAKTR......)
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TLE92108-232QX
% MOSFET IREh2R IC In Ineon

5. FERIMRIREEE
+ 10 (&) FEFTKEBBR
ICHGSTx[3:0]y) Nom. charge current Nom. discharge current Max. deviation to typ.
[mA]2) [mA]3) values
1000g 37.1 39.5 +/-28%
1001g 44.3 46.8 +/-28%
1010g 52.3 54.7 +/-28%
1011g 60.2 62.5 +/-28%
1100s 68.3 70.6 +/-28%
1101g 76.8 78.5 +/-28%
1110g 86.0 87.0 +/-28%
1111g 96.0 95.0 +/-25%

1)  BZEST_ICHG
2)  HICHGSTx = 7olVs=8V B Vos <VGS(ON)1; X ICHGSTx = 8p BT Vs =8V B Ves < VGS(ON)2
3) X ICHGSTx < 7o BY, Ves=VGS(OFF)1; & ICHGSTx=8p B, Ves=VGS(OFF)2

IHOLD A Fi&MEB MOSFET FUMR RIFTERA RS BIRIFE M. Z S ¥ AL GENCTRL2HRY IHOLDIZHIUACE
WNRIHOLD =0:
' MOSFET 1%1%-v_rk_>|kn_,\a RN lcnes (BAEY{E 12.5mA)

»  MOSFET REFRMTIRE, B Nlboie (HEEN142mA) o
WNRIHOLD =1:
»  MOSFET REFSERE, BRMNlwe: (HEME23.9mA)

»  MOSFET BYRRRIRIFIE locher: (BRELE 26.0 mA)
HERzhER A FRCEREN B R E LU TR, R4 m B AT <8 MOSFET:
v VSRIEEE

v TR

v Vs E

v BRERXE

»  OCEN= 1Bt &R &E 5

5.2.1 =iIMOSFETHRFEEEE

FIBRBRZ X BRI
AR LSx W FSBIRZE (HBXMODE[1:0] =01s) , 7E HSx & (HBXMODE[1:0]=10s) Z 8, =iZIMOSFETRTER
XERFRIFHEESE (BEET) .
v TECSN EAAZIE B tiexccr acieRIE]
- EIAMOSFETIEID BB -ICHGSTx fREFFRMTRT,
- {12 MOSFET BIMAARIEIDL BRI -ICHGS T LS

2.0
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TLE92108-232QX
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5. FEiRIERNEE

v TEtuscccr aciveZB SR BT BLTE theseiank active+ trvos FFERBY (B

- EIAIMOSFETHIMAR FH Bt ICHGSTx FEER

- {RIZMOSFET@id B 37 -IHARDOFFRIFRMTIRES  (FEXERFNER)
o TEtrosZSRET :

- EIAIMOSFETHYIREHER MK E IHOLD

- {RIAMOSFETHYIRBHEE R E L ZE -IHOLD

SPI Frame accepted
Turn on HSx
CSN
Previous State — New State + v
HSx OFF — HSx ON ‘
LSx ON — LSx OFF

IGHx tHBxCCP tHBxBLANK
Active Active | tFVDS

ICHGSTx % - >
0 | \

HSx internal
drive signal

ICHGSTx L.

IHOLD H—
S *
-ICHGSTx

=

-ICHGSTx =

LSx internal
drive signal

. HOLD

-IHOLD t
-ICHGSTx ==
Hard off

-IHARDOFF =

=7 B X B RARIPNSIAMOSFETSEE
P CSN B TS BHEZIE/E4, [Ft, SPIFESTECSN LB Z/ERZBHEE 3 us HiTo

FHBR IR A RIF

WREHSX BUE (HBXMODE[1:0] =10s) Z AT LSXAbFXFIRE (HBXMODE[1:0]=00s) , NIEIAMOSFET 1E&
XX ERFRIPHERTSE (B ES)
J £ CSN EFHBZIE, 41879 thexiank active + trvos -
- =IAMOSFETAYMRR ER EBIE ICHGSTx FEE8
- {K3Z MOSFET {RFFXHMTIRE, EEMJ -IHARDOFF
i T:EtFVDSéEEEHTI .
- EIAMOSFETHYIREHER PR ZE IHOLD
- {RIAOMOSFETBYIRBHERRE (I ZE -IHOLD

2.0
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infineon

5. FaithIRzhaE
SPI Frame accepted
Turn on HSx
CSN
Previous State — New State A
HSx OFF — HSx ON U
LSx OFF — LSx OFF t
IGHx tHBXBLANK FVDS
Acti t
ICHGSTx T e "
0
t
HSx internal
drive signal
VS ICHGSTX &
IHOLD
-IHOLD t
IGLx
0
t
LSx internal
drive signal
IHOLD
-IHOLD t
-IHARDQOFF == Hard off
Els TR X BRI HNELIMOSFETSE
P CSN LA BT S 1B m%, [FUE, SPIFESTECSN AR ZERZHER 3 us H17o
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5. FEiRIERNEE

5.2.2 {31 MOSFET US4 HGE
(B3 x BECERIRIR 5 5 5.2.1 ERTHERNIED A x AR x SR A E AR,

5.2.3 A EnAF{E MOSFET BY < B

afineon

2 TLE92108-232QX $EUKE| SPI LAX A ¥ 1BV = 1870410 MOSFET (HBXMODE([1:0] = (0,0) 8% (1,1)) B :

o HSx F0 LSx BIMIRTE tsxcer acene BT IBIA (B 9) BT B -ICHGSTX FER

¢ TEtusxcer active Z5RBT , HSx F LSx BYIRTHER7BE ZE -IHOLD

SPI Frame accepted
Turn off HSx and LSx

Vs CSN J
y

0 ‘
g *
-ICHGSTx

HSx internal
drive signal tHBXCCP
—

IHOLD ey

-IHOLD _,_ t
-ICHGSTx

LSx internal

drive signal
-IHOLD ‘ t
-ICHGSTx Wh—li
Elo ¥ B M{EIIMOSFETHY X BT
b CSN LA BB TS 8814538/, [FUt, SPIFESTECSN _FAEZ/ERZHER 3 us 7o
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5. FEiRIERNEE

5.3 PWM Fikzh23 b F E RN RYIEIE (BD_PASS=0)

TLE92108-232QX EEM T =1 PWM i@, PWM1. PWM2. PWM3 5|HIAEA PWM BiBIR M PWM 155,
IRIEITHIZT 788 HBMODE 1 PWMSET RYIRE, — ¥ LIRSNE—P PWMBE (BIHK11)

v PWMSET HEJPWMXEN , /EFSEZH PWM i@iE x

»  PWMSETHRYEHIGIPWMx_HB[2:0] 47

BT PWMx_HB[2:0] iE$F$EHI{i HBMODE[1:0] (HBMODE) E&E PWM R FHIRAZ &z

BN BB NG T IA B8R HB3 BRI EIPWMIEIE 2 (IPWMEBTHFS!)

{n]

1.  J&E HB3MODE[1:0] E (0,0): HB3FEPES

2. 3§ PWM2_HB[2:0]IRE 9 (0,1,0), FHF PWM2ENIZRE A 1 (HB3 RIFEMIRES, MiLF pwMm2 51 E=FTE
HiES)

3.  I&E HB3MODE[1:0] /3 (0,1): PWM2 BREFF HB3 BV

11 PWMIBE IR E

PWMXxXEN) PWMx_HB[2:0]:) | HByMODE[1:0]>) PWMXx channel setting;)

0Os don’tcare don’t care no PWM operation

don’tcare don’tcare 00g no PWM operation on the selected HB
don’t care don’tcare 11s no PWM operation on the selection HB
1s 000s 01 Low-side of HB1 is mapped to PWMx
1s 001s 01 Low-side of HB2 is mapped to PWMx
1s 010s 01 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 101s 01s Low-side of HB6 is mapped to PWMx
1s 110g 01 Low-side of HB7 is mapped to PWMx
1s 111g 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 10 High-side of HB3 is mapped to PWMx
1s 011s 10s High-side of HB4 is mapped to PWMx
1s 100s 10s High-side of HB5 is mapped to PWMx
1s 101 10s High-side of HB6 is mapped to PWMx
1s 110g 10s High-side of HB7 is mapped to PWMx
1s 111 10s High-side of HB8 is mapped to PWMx
1) x=1.3

2) ¥y B PWMx_HB[2:0] ik}

2.0
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5. FEiRIERNEE

b TR — T E TG EZ 1B EHIPWM 818, TISIRE SPI iR, HEXFIERL T, ZEMHIEERII
ZEMOSFET 154/, A HBVOUT PWMERR 772807 A&/ (HBXPWME) 24 E 1/,

5.3.1 FEHFEETE MOSFET VHITE

LT PWM RS FHUBUERY, S BIEMERNER, LUBDER (FW) MOSFETHITHERFER: LI
MOSFET X F18%, BE—HFEBEEREIIHM (4555) MOSFETEXHHS@. &2E 11. B 12. B 13. B 14,
YNSREN_GEN_CHECK=0: PWM MOSFET ##1 A8 & MOSFET, ME—FFFAIXTMIAT MOSFET AN NEEA
MOSFET,

WNSREN_GEN_CHECK =1: E&E1"MOSFETHIZZ X BB/ 1RIPBY(E] (tHBXCCP Active, tHBxCCP FW) £55RAY (F
MOSFET #BRZiZEA) , %2R ARE MM MOSFET2 A JEMOSFET , B> MOSFETE 4237 MOSFET (&
10) o

o YOS VSHx>VSHH: =21 MOSFET 04555 MOSFET, i1 MOSFET J9FEGH MOSFET

o YOS VSHx<VSHL: {11 MOSFET J94277 MOSFET, =i MOSFET /95 MOSFET

o WNER VSHL <VSHx <VSHH: %E7 MOSFET 5FE5H MOSFET Z 8] CEBfX 47, EESIERI MOSFET #HIANEE
) MOSFET,

HS and LS are off
Freewheeling through
low-side MOSFET body diode
VSHx VgL
LS=FW MOSFET
HS=Active MOSFET

cP cP
X i DHor X} { DH or
i CSIN1 i CSIN1
D =4
—LH N\ +H
Highside < GHx ﬂ Highside s GHx L_—
Gale-DrivelI':|l/ Lo % ) Gate-Driver b =
+H 7 —H
L

SHx SHx

< :l—;‘@r
VSHH
igh-Speed High-Speed

Comparators Comparators

|
A
|

¥

B Lowside o, GLx F) GLx t@
Gate-Driver - | [ —
T b |
; SL 1 E SsL 1
& 10 F RS MOSFETHS I R
b PWM 155/ F HBXMODE[1:0] ZEFEHIMOSFET, S4E7 /1 Z#IMOSFET %0
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5. FEiRIERNEE

p L PWM S8BT /E]4Z F tHBXCCP FW, ZEZ& PWM BATI8]#2F tHBXCCP Active , T xHEE 2L 5]
MOSFET 247 MOSFET (24186 5358 ) » UEHAT, PWM MOSFET ##1Z5IMOSFET, 5.2,
BEBYIEH 13 Z 15770

11. B 12 BRENERAEEITIREE R ESIMOSFETAY R,

VS
PWM
HS1 l
Active 1 1 1 ime
OUT1 ¢ s louT2 VOUT2 AFW  AFW  AFW Time
LS1: FW .
MOSFET LS2 ON Time

- m—fP- Current Flow PWM = High AFW: Active Free-wheeling
LS1ON
=== Current Flow PWM = Low

= 11 HB1 ERYFERHEEFR: PWMIEN=1, PWM X FAF HS1 (HB1MODE[1:0]=10B) .
EBERAETIT: HS1AELN MOSFET, LS1 9 423 MOSFET,

PWM
A
HS2 TI'ime
VOUT2
1 1 AFW  AFW  AFW
HS1 ON iy T A FW MOSFET _l r _l
vouT1 Time
ouT1 0—Ll\u OouT2
LS2 .
| Active MOSFET Time
sore IR & H R
-_ mee- Current Flow PWM = High AFW: Active Free-wheeling
HS2 ON
> Current Flow PWM = Low
& 12 HB2 EMIEENEEF: PWMLIEN=1, PWM iZfF LS2 (HB2MODE[1:0] = 01B),

B ERAEHIEIT: LS2 IEERI MOSFET, HS2 /9 455/ MOSFET,
13 F1E 14 EREBYEN R BHNIEITIRESRMESRD MOSFET BYR G,

2.0
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(infineon

5. FERhHRIRENEE
VS
PWM N
HS1: FW l
MOSFET i 1 =Time
PWM > Y\ HS2 OFF VOUT1 s
AFW AFW AFW -
OUT1 ¢ » louT2 vouT2 Time
LS1: Active >
-~
MOSFET LS2 ON ime
melp- Current Flow PWM = High AFW: Active Free-wheeling
HS1 ON
m==> Current Flow PWM = Low
& 13 HB1 EMIEEHEEF: PWMLEN=1, PWMZFTF HS1 (HB1IMODE[1:0] = 10¢).
ENERRENIEIT: LS1 BEEIMOSFET , HS1 B 457 MOSFET,
VS
PWM
A
_L HS2 >Time
VOUT2
AFW|_| AFWI_IAFW _l -
VOUT1 \ Time
OuUT1 ouT2
LS2 .
FW MOSFET Time
LS1 OFF YN E PWM
-
=l Current Flow PWM = High AFW: Active Free-wheeling
mee> Current Flow PWM = Low LS2ON
& 14 HB2 EMIEThEEF: PWMLEN =1, PWMA AT LS2 (HB2MODE[1:0] = 015)o

BHENRBIIEIT: HS2 2XEEIMOSFET, LS2 2 453 MOSFET

5.3.2 PWMIER, THIEC B
U TFEWHR T PWMER THRRESIAR, SIVERE BT EMEERAR (E15)
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5. FEiRIERNEE

(infineon

o ATAMIRIESE] (AGC[1:00= (1,0) 3¢ (1,1) , GENCTRL2) :@ TELLIERT, FFEERERAMFAMERRA AT
PWM MOSFETRI#itR. XL RATHAENSEMXENERFTESBHNBEME. B5H%E 5335,
o TEIAMMRIES] (AGC[1;0]= (0,0): TELLEINT, FAFREBMFREMERIIER, BSHA%E 53415,
o TEAMRIES] (AGC[1;0]=(0,1))o TELLARTUT:
MR EFA

TETRRREERNER, BRETEI PWM @& x (x=1...3) F9 PWM MOSFET #iA%I& LABRE B253% IPCHGINIT 1 THEE

(5% PWM_PCHG_INIT 1% 5.3.4.2 &)

Synchronized
PWMz
| .
1GS Precharge  Post-charge
PWM MOSFET (PCHGX )
e - ul Predischarge
ICHGMAXx
IPRECHGx tPDCHGx
ICHGX l M .
o
. IDCHGX tHBXCPP \|
. IPREDCHGX Cross-current tBLANK for PWM MOSFET Symmetrization |
protection delay tHBXCPP
tHBXCPP for symmetry
R E = . — —_
& 15 PWM HER B RTAFE . FUREN/SFEEMEL, AGC[1:0]1=1055{ 115, POCHGDIS = 15,
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5. SEERMMRIRENES

5.3.3 ARAMEEHI pWwM TEER

AT N BYaAMRIESIERA (AGC[1:0] = (1,0) 2% (1,1),GENCTRL2) B Eiasi{KiiPwMiZ/ERRIEIAY MOSFET #5451,
1E2RE 5.3.1 Z RIE AGC IR BRI ETHFNSER MOSFET FUE X . R1%: — NEiA T {EIZ MOSFET JXTh28 4% A g

Bl PWMiEBE z, HEFz=1233,
FBIRE 16 THRXTEAPWMAIMEXEAR, SiFE 19 TH#EBPWMA XBIHEXTER,

TLE92108-232QX 93 A AZEFN FE BB BB AN TN EB BB, LAfES @I

1R (toon) FAKBTIEIR (toorr) SECE{EHEILAC

& PWM MOSFET By S3@ 1 x Wi ZE R BY [B) FH 27 728 TDON_OFF1. TDON_OFF2. TDON_OFF3 iR &,
KA EEIMOSFET BY S @ XM IE R 2 MIRAS ZF22EFF_TDON_OFF1. EFF_TDON_OFF2. EFF_TDON_OFF3HRis

BYRY,

®12 PWMECE F A S B XEMEBNES

Abbreviation Definition

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

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

VGS_HSx Gate-Source voltage of high-side MOSFET x

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

VGS_LSx Gate-Source voltage of low-side MOSFET x

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

tHBxCCP ACTIVE Active cross-current protection time of HBx. See control registers CCP_BLK1,
CCP_BLK2_ACT, PWM_ICHGMAX_CCP_BLK3_ACT and Chapter 6.5.

tHBXBLANK ACTIVE Active Drain-source overvoltage blank time of HBx. See control registers CCP_BLK1,
CCP_BLK2_ACT, PWM_ICHGMAX_CCP_BLK3_ACT and Chapter 6.5.

tHBxCCP FW Freewheeling cross-current protection time of HBx. See control registers CCP_BLK1,
CCP_BLK2_FW, PWM_ICHGMAX_CCP_BLK3_FW and Chapter 6.5

tHBxBLANK FW Freewheeling drain-source overvoltage blank time of HBx. See control registers CCP_BLK1,
CCP_BLK2_FW, PWM_ICHGMAX_CCP_BLK3_FW and Chapter 6.5

PWMz External PWM signal applied to the input pin PWMz.

ICHGMAXz Maximum drive current of the half-bridge mapped to PWM channel z during the pre-charge
and pre-discharge phases. See control registers PWM_ICHGMAX_CCP_BLK3_ACT and
PWM_ICHGMAX_CCP_BLK3_FW
ICHGMAXz is also the drive current for the post-charge phase
IPRECHGz and IPREDCHGz are limited to ICHGMAXz.

IPRECHGz Pre-charge current sourced by the gate driver mapped to the PWM channel z during tPCHGz.
Internal and self-adaptive parameter (if AGC = (1,0) or (1,1), GENCTRL2)

IPRECHGz is clamped between /cugoand ICHGMAXz.

IPCHGINITz Initial value of IPRECHGz. Refer to PWM_PCHG_INIT

(RIBET;......
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5. Fapk IRz

®12 (%) pwMEEFAIRBASENXEMBNES

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 Vsu (Figure 17).

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

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

¢+ for high-side PWM: time between the end of the symmetrization delay (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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5. FEiRIERNEE

5.3.3.1 BEFREMTHINELPWM, BHERBEHET
ENAHENITIERN, BEPWMESHEINE— 1 FHIEIIMOSFETEFAIMOSFETIE S,

BRig&: PWMBiEz, z=1283, WAF¥HFxESIHIMOSFET, x=1...8

=l Current Flow PWMz = High

Vi
=P Current Flow PWMz = Low S

HSx: Active IDS_HSx l
MOSFET HSx

PWMz | | I | I | IGS_HSx
\\

VGS_HSX™~ _ _

HSy OFF

gl
7

SHx O SHy

LSx: FW
MOSFET LSx
IGS_L

LSy ON

~
VGS LSx ~=»

E16 PWMIEEZBR B =ilx, EBAENRAEIETT
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5. FEiRIERNEE

infineon

FW MOSFET

Active MOSFET

AFW

External
PWMz

A

Synchronized
intern. PWMZ

-

Y

A (PWM_SYNCH

-

IGS_HSx

ICHGMAXx
IPRECHGx

ICHGx

tPCH

__ phase |

Charge

Postcharge Phase

>

nJ\

tHEXCCP FW

Py

tHBxBLANK Active

HSx internal
drive signal
A
ICHGMAXx
IPRECHGx

IHOLD
ICHGx

'

tFVDS

IHOLD
——

- IHOLD

VGS_HSx

VSHx

T
+

VSHL

tRISEx

JDON, VSHH
VSHL

IDS_HSDx

/

IGS_LSx

wors ]
!

- ICHGFWx ‘ ‘U

LSx internal
drive signal
IHOLD

tFVDS

- ICHGFWx

- [HOLD
- IHARDOFF

.

Hard off
S —

B 17

=4 pwM BB ETE Sl

SIIMOSFETHY S8 5 1N ER
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5. FEiRIERNEE

1. RXHEREIPME: XXERFP tHBXCCP FW EAEE PWMz 55 B EFAYFF A, 7 tHBxCCP FW HAja],
{EKiZ1 MOSFET x X<ifr, XETAEEEEAA - ICHGFWx, [EIAYEIZ MOSFET x fRIFX o

2. TFHE: tHBXCCPFWidfG, =141 MOSFET x BMtR = LAEE R IPRECHGZ #{TTNFE R, ZFEEBIFERATIEIN
tPCHGz, IPRECHGZ/R— 1M HNZEH, BEEEERNE (WT—ME) -

3. FH: 7EtPCHGz ZfG, FEEBEEIM IPRECHGZ ZHTfE{EE ICHGz, MEBHI tDONZ®, HESHALERN
tDONz #1TLEER, LAEIER A% IPRECHGz (BNt EMIAIAIES]) o 3 Ve dXE| VSHHEY, ZEE8
M ERLE TR,

4. FHE: ZTEBEMERE, HSx TRERNEHIESE 62.5 ns (HEME) 1EIN—PERMEX, BZE ICHGMAXX.

2 BT IR E POCHGDIS 1 AT EF/E 7B E. £2Z GENCTRL2,
7= BB AV AT A TS

BXTMERRNER, BEE 5365,

9N5R AGC[1:0]=(1,0) B (1,1) (ZIIGENCTRL2) , FTAFEBEE IPRECHGz @— M BIEN S, E7E tPCHGz HAiE]H#

M (BITPRECHG) o TLE92108-232QX =A% IPRECHGz, fESLFR tDONz SECEEILALD,

IPRECHGZ # i E/cveo (BREYME 1 mA) FICHGMAXz Z[8] (ZJLPWM_ICHGMAX_CCP_BLK3_ACT) o

3 TLE92108-232QX SPI £ EIRE PWMz_EN IR B/ 1 B935S (501 PWMSET) BY, IPRECHGz #1381k

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

AILUEEU T ETAE:

AGCFILT =0 (GENCTRL2): FERIERK

v WNRBIAYtDONz LEECERY tDONz &, MFETF—MFRZE BN EL IPRECHGz =151,

v WIRBRDONz FZFECERY tDONz, MTET—Fize BB ER IPRECHGZ =BV

v SNRIEHIL IPCHGADT 1E15HIZ 7228 GENCTRLL FREMI D51 0F 1, FFsRERSS3IEMa0R L —1 %
R EL (55 5.3.6 &),

AGCFILT =1: NFRIEK2S

v NRBEHEIPWM BB EKDONZELERERY tDONz 1, MIETF— N FRFTEMER IPRECHGZ =110,

v NRREFIPWM EIHARE R tDONz SEFEZERI tDONz, MTETF—PFFEEMER IPRECHGZ =RV

v WNRITEIL IPCHGADT 1E17HIZ 7228 GENCTRLL REMI 251 0f 1, FFcEERS7Z NG MR D —1 5
NN EL (58 5.3.6 F)o

o NRXFAMEREEH, WET—IMFTEMEL, IPRECHGz (REFFAZE,

4 SMEB PWMz 55 5NEReS T FEIS, SRAZBFINEE PWMz 155 ZEITEFEEIR tewm_svncro
5 IPRECHGz #$HIL7E ICHGMAXz F lcneo Z 18lo
6 AIiZEYE %A tDON, &% EFF_TDON_OFF1. EFF_TDON_OFF2. EFF_TDON_OFF3
2.0
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infineon

External 4

PWNz _I
PWM_SYNCH

A
Synchronized —-——

intern. PWMz ‘ﬁ
/

IGS_HSx
A

Discharge phase
tPDCHGx
———

L)

- IDCHGx

- IPREDCHGx

Active MOSFET

HSx internal
drive signal 4

IHOLD

_I!_f

tHEXCCP Adive for cross cument
protection

tHExCCP FW for
symmetrisation

0

- IHOLD
- IDCHGx

-IPREDCHGx

- IHARDOFF
VGS_HSx y

J - IDCHGx

\J

- IHOLD

Hard off

1FVDS

tFALLx
-

{DOFFx, <

VSHH
VSHL

IDS_HSDx

IMOTOR

IGS_Lij

ICHGFWx

o

FW MOSFET
AFW

LSx intemal
drive signal

ICHGFWx

IHOLD

- tHBxBLANK FW

tFVDS

| IHOLD

- IHOLD

& 18
=iZ1PWMAR 8] B9 AT I 5%

AEXHT, EIPWM, AGC[1:0]=(1,0)3% (1,1), EBHIERREET

=IIMOSFETRY XT3 N ERSERY (B ILE 18):
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QT
TLE92108-232QX
% MOSFET IREh2R IC In Ineon

5. FEiRIERNEE

1. PWMESX#RXMEEREE]: HSx ZERER PWMz 5 S BY FFEBGEER tHBXCCP FW 7, LIAMESIBATAIX
B RIFEY 8] 5 [EERV R EL,

2. TIME: —BEXRBIFRCFTEAIETEtHBXCCP FWESER, =iIZIMOSFET xBIMRE LIRS - IPREDCHGZ#AT
FRARER, $F4EBYE]/9tDPCHGZ, IPREDCHGzEZRFAESEK, BEEREN M (BILT—T)

3. JREB: 7EtPREDCHGz ZfG, FiKEREERAVAEST{EMIPREDCHGZY EHfE{EZEIDCHGZ, MEHEKAIDOFF?
HIEHSEER tDOFFz #H1TLLER, LASEHL IPREDCHGz MIBETNHER (BMFMEE R HEIEHEIES)
TR EB B EZFE tHBXCCP active RIHABYEESR, MMSEIMAZ R BRI,

4. TXBERFPMEL: TXERFPS 50 MOSFET M BB R #1T, X ERIRIFMERTEXTFR
X BAIEIRLEE RSB Eh, $54EATE]))9 tHBXCCP active, 7E tHBXCCP active HAia], 1fiZl MOSFET x {R¥F K I
Ko tHBXCCP active £ fE, IR MOSFET Vo< Vs, NIMEIZ MOSFET x BYMAAR 483 ICHGFWz BB %8
B, BEEtFVDSER,

TR EE BB S B AT R R

BEXFREBRRNER, 8E5$53.6%,

N5 AGC[1:0] = (1,0) B% (1,1) (BILGENCTRL2) , MIFAHKEEERSR IPREDCHGZ B@— 1M EIEN S, TLE92108-
232QX =1E%8 IPREDCHGz, 1EM1F8Y toorr, SECEEITAC,

IPREDCHGz 4 (i1 locneoe (BAEY(E 1 mA) F ICHGMAXz i8] (ZILPWM_ICHGMAX_CCP_BLK3_ACT)

% TLE92108-232QX SPI WK% PWMz_EN IEB R 1 B93ES (B0 PWMSET) BY, IPREDCHGz #I%a1k A
min(IPDCHGINITz, ICHGMAXz) (&Il PWM_PDCHG_INIT)

INSRITHINAL IPCHGADT 7EZHIZ5 7288 GENCTRLL REU A FI 00 1, FFB B RS2 5 IEMIR LD — D HFm

BmMEX (58 5.3.6 8)o

Al LUEERUA AT AS:

AGCFILT =0 (GENCTRL2): MERIIER

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

v WMRBIDOFFz S TFECERY tDOFFz, MFET—RFNXFEHAIE] IPREDCHGZz =R/

v WNRIFEIL IPCHGADT 1E17HZ 7228 GENCTRLL REMI 251 0F 1, FFcEERSZ NG MR D —1 5
RN EL (58 5.3.6 F)o

AGCFILT =1: RFRIEK2S

v NRREFEA PWM BRARNE K tDOFFz LLECE R tDOFFz 1, M IPREDCHGZ £ F—MlZE BN ER =1 I,

NRRETA PWM FREAYE X tDOFFz 52 FECERY tDOFFz, NI IPREDCHGz T F— M lZE EEM RSB\

NPXAMEREEH, WET—IFAFEME, IPRECHGz (RIFFE,

SNRIZHINGL IPCHGADT B 00 1, MIFNFEEBERI RS HIIE ISR — SR B A ERo

7 IR PWMz 5B 5 AER 2 FITEEIN , SEARZBFIIMEE PWMz (55 ZB)TETELEIR towm_swcro
IPREDCHGz # $HI7E ICHGMAXz F Increo Z 8o
AT LUERENE R tDOFF, &% EFF_TDON_OFF1. EFF_TDON_OFF2. EFF_TDON_OFF3,

©o o

2.0
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TLE92108-232QX
% MOSFET IREh2R IC In Ineon

5. FEiRIERNEE

5.3.3.2 A5 RAMEREHAELPWM, BYERAERIE!T
LUITER 18R T & PWM 5 S HEINEI— 4789112 MOSFET BYBY MOSFET =,

Rig&: PWMBE z, z=1,23( 3, NMATFHFx BIEL MOSFET, x=1..8 (B 19) »

m—e> Current Flow PWM = Low

T HSx: FW MOSFET
HSﬂEI i 1GS_Hsx
7/

Pd
b~ VGS_Hsx

——

SHy o——— M O SHx
lIDS_LSx LSx: Active MOSFET

LSx

IGS_LSx
-
<+ I—I.I_I.I_I. PWMz

? VS - Current Flow PWM = High

19 PWM B8 z MG EIMID x, EBBHERAEIET

B
PWM HAFERIBVHER 555 5.3.3.1 ERIARE, RFMEA x AR x AR E(E VSHH M VSHL,

Datasheet 43 20
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TLE92108-232QX
% MOSFET IREh2R IC In Ineon

5. FEiRIERNEE

5.3.3.3 BETAMRIEHINEIPWM, BIEREBIET

EHENERTEY PWMRHESISE (B0E20) YT RS THOEL MOSFET, BAIMNBEKERSE
ANHEMES,

FRBIER. FETER N EFHAT TEOARE, 19ERTHMNET 5 MOSFET,

=== Current Flow PWMz = High
w—l- Current Flow PWMz = Low % VS

HSx: FW IDS_HSx l
PWMz MOSFET HSx
I “ ” | | IGS_HSx
\\
VGS_HSx™~ _
~»

1
L

|
|

I

]
<

o

T

T

SHx O 0 SHy
LSx: Active
MOSFET LSx
IGS_LSx | i\ LSy ON

-_
& 20 RREERFIN z R B EA x, BYIERRBHIET

2.0
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TLE92108-232QX
% MOSFET JXzh28 IC

5. FEiRIERNEE

infineon

Extemal
PWMz

Synchronized
intern. PWMz

PWM_SYNCH

- lestsx |

Discharge phase

tPDCHGxX
—-——

- IDCHGx

- IPREDCHGx

LSx internal
drive signal

Active MOSFET

IHOLD

tHBXCCP Active for cross aurrent
protection

tHBXCCP FW for
symmetrisation

A

0

- IHOLD
-IDCHGx

- IPREDCHGx

- IHARDOFF
VGS_Lsx

- IDCHGx

-IHOLD

Hard off

v

\

P

tFVDS

VSHx
Vs

T

VSHL

tDOFFx | tFALLx

=1

VSHH
WSHL

IDS_LSDx
.

/

é IGS_HSx,

ICHGFWx

FW MOSFET

HSx internal
drive signal

ICHGFWx

IHOLD

-
-t

tHBxBLANK FW

Y

- IHOLD

B 21

Datasheet
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TLE92108-232QX
% MOSFET IREh2R IC In Ineon

5. FEiRIERNEE

5.3.3.4 A5 RAMEEHAELD pwM, BEYERRBHIET

HENER TS PWMRHEHIAE (B0E20) AYFASEX TN PWM, BEBEINIRKERSIBNG
M52,

FRBIER. FETER N EFHAT TEOARE, 19ERTHMNET 5 MOSFET,

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

VS

HSx: Active MOSFET
HSy ON N IGS_HSx
/
7
_ -7 VGS_HSx

[ —

SHy O SHx
llDS,LSx LSx: FW MOSFET
LSx
LSy OFF - ~ I(i&‘in
ol — <«—— [T UL rwm
L— . ”/\//G87L8x
—-_—

B 22 BREEIRSIRN 2 BRSTEMED x, MR R BHLIEST
Datasheet % -
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TLE92108-232QX
% MOSFET JXzh28 IC

5. FEiRIERNEE

infineon

Active MOSFET

| FW MOSFET

External
PWMz

Synchronized

intern. PWMZ FWM_SYNCH

L

~~  1GS_LSx ‘

ICHGMAXx
IPRECHGx

ICHGx

Charge
_ phase
- >

Posteharge Phase

tPCHg

THBxBLANK Active

LSx internal
drive signal

ICHGMAXx

IPRECHGx

IHOLD
ICHGx

IHOLD
——

- IHOLD

¢~ 168 _HSx

.

d

P

IRISEx
~—

00 2 VSHH
WSHL

IDS_LSDx
J

- ICHGFWx

HSx intemal &
drive signal

IHOLD sy

- IHOLD

- ICHGFWx

- IHARDOFF

Hard off

=] 23

Datasheet
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TLE92108-232QX
% MOSFET IREh2R IC In Ineon

5. FEiRIERNEE

53.3.5 AFETRENXEERE B KRS
P TOREGX (GENSTAT) $57R {8 A8 FT AR =75 28 (AGC[1:0] = 1053K 115) B9 PWM i8i# x B9 tDONx #] tDOFFx
IRFBRUTHFAZ—, WiAN PWM BEL FRTHRE:

v BNSENXERETELD/\MELPWMAERME BLER

v ARG 8 PWM BHIRBERGERMECBER Z BRIREE D RENS

R

5.3.3.6  TAFEERMFUEPR B EN_DEEP_AD=1

S5 EN_DEEP_AD=1, MIA¥EM. fERAILINEES SBIAEERMTUKEE MM 2 PR,

24 iz FR AR R BB T X — IR, BB NHDIE A F FUREE M R

WNSREN_DEEP_AD=1:

v FFREMBAIS AT, (EIEREEI R RN FRN B

o TREEMEERI D ARRNERS, TELCHEREIMEINR ERYFK B B AR EX

SIRTEETS toon 1 toors H AT EH— S RN TAFBI AN DR, NBEREREATER . RE, W
FEEBHAEIREIN— N EB RPN ER (B 25) o

2.0
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TLE92108-232QX
% MOSFET JXZEh28 IC

5. FEiRIERNEE

infineon

TDON adaptation :
with two current  §

steps (IPCHGADT = |
1) ]

Current i+2

tPCHG tPCHG
TDON adaptation
EEmm— With One current step
i+1
No: TDON EFF =
TDON TARGET !
id—b e e —_
tPCHG tPCHG
Precharge phase splitted in 2 ‘Ht]'
sub-phases [
50% 50%
B pr——
tPCHG
TDON EFF = TDON
TARGET o
/’
Precharge splitted: :
75%-25% if TDON EFF > TDON TARGET § i+1 i+1
25%-75% if TDON EFF < TDON TARGET § i .
qé E : or |
52 25% 75% | | 75% 25%
5% :
= 3 H
o v ——— -
g2 < tPCHG tPCHG
- TDON EFF = TDON
£5 = TARGET
g
Precharge splitted:
E.g 87.5%-12.5%
EtC... *
& 24 R7s B BRI TR T BB BB A TV, EN_DEEP_AD=1
Datasheet 49
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TLE92108-232QX
% MOSFET JX=h28 IC Infineon

5. FEiRIERNEE

tPCHG =250 ns

TDON adaptation

with two current  §
steps (IPCHGADT =
1) :

Current i+2

Current i ’—L

tPCHG tPCHG
TDON adaptation 3
with one current step
i+1
|
- -
tPCHG tPCHG
=y ! ) 3 .
o) Time modulation entered 1 i+1 —\_
- Precharge phase splittedin 2 3 i
O 3
£ sub-phases i
[e] N I
=
o
S B
K tPCHG
= TDON EFF = TDON
] TARGET
E
e
]
=
ey
4=
'
L
Precharge splitted: g
75%-25% if TDON EFF > TDON TARGET Pl i+1 i+1
25%-75% if TDON EFF < TDON TARGET i or i
25% 75% 75% 25%
‘—> -
tPCHG tPCHG

e TDON EFF = TDON TARGET _

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

& 25 1B H B e I B94R/EE, EN_DEEP_AD=1

Datasheet 50 20
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TLE92108-232QX
% MOSFET IREh2R IC In Ineon

5. FEiRIERNEE

5.3.4 To Rl AR IESIR PwM TERET
UNER AGC[1:0] IRE /I (0,0) 5% (0,1), NMIZERIIAMRIZH], PWM MOSFET A M S @M XMIERAZIF T, AL
TR FRFE I,

ABME PWM MOSFET BV B 45 SiBF XM LERAYE] (£ TDON_OFF1. TDON_OFF2. TDON_OFF3 Hft&) ., R
Ett, RESZTF2EEFF_TDON_OFF1. EFF_TDON_OFF2. EFF_TDON_OFF3 {[3#Rk% PWM MOSFET VB S&F0
> WA ia],

53.4.1  ErAAMRERRIPWMIEET, AGC[1:0]=(0,0)

2 AGC[1:0]=(0,0) (BJL GENCTRL2) BY, PwM IR TR IREIZERAVIERI S NS E 5.3.3 & “TLrRIAMMRIZHIAY
PWM TERZV IR, (RTEFAZE FEFIFRAK EBR ER BN 75 A PR AR [E

Datasheet 51 20
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TLE92108-232QX
% MOSFET IREh2R IC In Ineon

5. FEiRIERNEE

5.3.4.2  TAARRIEHEINPWM I EIE, AGC[1:0]=(0,1)

% AGC[1:0] = (0,1) B (Pl GENCTRL2) , PWM HEX FHIMMRIRsIZSHVITHIS S 5.3.4.1 EREANRE, BIFLA]
MRIEHIET PWM TIEHEZL, AGC[1:0]1=(0,0), AREZAMIIEFIEM T — MR EMER, 7E tPDCHGZ #AjE], AR
4] PWM 3@IE z B9 PWM MOSFET BYMAMRIE S BB -IPDCHGINITZ #1THEE (I PWM_PDCHG_INIT) o

2EE 26 EEPWMITHIEYS1APWM MOSFETHY X BT,

Datasheet 52 20
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TLE92108-232QX
% MOSFET JX=h28 IC Infineon

5. FEiRIERNEE

IGS_HSx
A

Discharge phase
- >

tPDCHGz
—-——

- IDCHGz J

-IPDCHGINITZz

tHBxCCP for symm etrisation tHBxCCP for cross current protection
-

-
Lt )

A

HSx internal
drive signal &

IHOLD t

°
IS
-IDCHGz -HOLD

-IPDCHGINITz

Hard off

- IHARDOFF
VGS_HSx tFVDS
i -

AS

tFALLZ
-

f tDOFFz,
—-————

Vel
VSHH —— VSHH
—_
VSHL + VSHL t

IDS_HSDx

IMOTOR \
= 1

IGS_LSx
ICHGMAXz

tHEXBLANK -

LSx internal tFVDS
drive signal [
A

ICHGMA Xz
| IHOLD
IHOLD

- IHOLD

& 26 =i PWM TIRRT - BRI AR = HI R XM, AGC[1:0]=(0,1)

2.0
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TLE92108-232QX
% MOSFET IREh2R IC In Ineon

5. FEiRIERNEE

5.3.5 EEBEFEHEBFE LT TR PWM TEIRL

TR L BYIEN A EE A BN TER, EhFELR MOSFETRREPWMIES,, 3l EREBFNE ST
B, EEIEUREMERA.

2 BN RS R L AT B EN_GEN_CHECK (EN_GEN_CHECK &Z770) . tON <tHBXCCP FW Bt
tOFF < tHBXCCP activeo TEXLERMET, B ZIEFIINL BYIET, KFUE, FEIMOSFET FI4E7%
MOSFET FHZ 41 H A= R #%

Z Zes T AN E IEE S I E B F L FAIAFEATEItDON, tDOFF, tRISE FTtFALL: tON <
tHBXCCP FW 2§ tOFF < tHBXCCP active,

—RRERT, BHIERAEEIT, tON>tHBXCCP FW B tOFF > tHBXCCP active
E27 B T B H 1 2B PWM MOSFETHISEAMOSFETRI R HIE S -

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

+  tOFF Lb ETHR X BB {RIFET{E] (tHBXCCP Active) 1<

tHBXCCP1 tHBXCCP2 tHBXCCP3
External PWMx signal J FW (sym)__ active
. tON J—h\
/ / time
Control signal for
Active MOSFET |
i E “time
Control signal for |
free-wheeling MOSFET E
'time
& 27 PWM TEER A ERIES - —REIE T tON > tHBXCCP FW, tOFF > tHBXCCP active, EBHl{E

NAFIBT

—RIER, HEYIENZEBYIETT, tOFF>tHBXCCP FW E tON > tHBXCCP active
El28 R REHIEN & BHEITERPWM MOSFET 14 RMOSFETHI A ERIEHIE S

+  tOFF Lk FW XX BB 7 fRIFBY 8] (tHBXCCP FW)

¢+ tON KFERNARX BRIRIFETIE] (tHBXCCP Active)

2.0
2024-01-23
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TLE92108-232QX
% MOSFET IXZ2E IC Infineon

5. FaithIRzhaE
External PWMx =
signal tOFF
time
tHBXCCP1 tHBxCCP2 tHBXCCP3
¢ FW FW (sym) active
\ \ \
/ / time
Control signal for :
Active MOSFET /
. g g time
Control signal for
free-wheeling MOSFET
—time
& 28 PWM TR MAPES - —REIE R : tOFF > tHBXCCP FW, tON >tHBXCCP active,

EBALER R EHIETT

SESEE: tOFF < tHBXCCP active

LIMEB PWM (E S BIXERET B AE FECE M E IR X BB RIPETIEIRY, FE &) MOSFET ML MOSFET Z[EITE/EX 73
Fitk, PWM MOSFET (EH HBxMODE[1:0] PWM 3%&3%) #1E}ETN MOSFET, RAIEN, BREBVIENARHIIE,
PWM MOSFET BUIZHI(E S 55MB PWM 5 SHELL, BT — MR X BRARIFETE, 5 PWM MOSFET ABXHY
MOSFET fR¥FRMT (BBHEUR) - BEE 29

tHBXCCP2
FW (sym)
tHBXCCP1
FW
External PWMx signal | >
"tOFF § time
Control signal for
MOSFET
time
Control signal for
MOSFET opposite .
to PWM MOSFET time
29 PWM TEERENER STLEBTRINERES , tOFF < tHBXCCP active

{523 : tON < tHBXCCP FW

HHMNER PWM (S S HSERT B E TR ERESURR X BB RIFET Y, E &) MOSFET A4 MOSFET ZB) /A X 73,
Etk, PWM MOSFET (E3 HBXMODE[1:0] 3%E3%) #{EIETH MOSFET, A5, BRIZENENAEFIEIT. PWM
MOSFET BYiZHI{E S 598 PWM S S48LL, RIE T — 1R X BEARFIFEE, SE 30,

Datasheet 55 20
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TLE92108-232QX
% MOSFET IXZ2E IC Infineon

5. FERIMRIREEE
tHBXCCP
FW2 (sym)
tHBXCCP
tHBXCCP ¢l Active
FW 1
External PWMx signal | |

ON K & time

Control signal for
MOSFET | -

Control signal for ]
MOSFET opposite e
to PWM MOSFET

& 30 KL= TFTPWMIERERIAZE{ES , tON<tHBXCCP FW

2.0
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TLE92108-232QX
% MOSFET JRZh2R IC

afineon

5. FEiRIERNEE

5.3.6 MR IX 5has EB IR

B NMMVRIXEHESREISRIHHAEN 1.0 mA = 100 mA BYEES R, $£32 MY, S0E 31 B 32 Fimo
F 5 MOSFET #1457 MOSFET IZE BB AR D 5@ U T A RECE

»  REG_BANK{I (GENCTRL1)

v IEHIZF1EEIPWM_ICHG_ACT. PWM_IDCHG_ACT. PWM_ICHG_FW
F5h MOSFET BYZEFEBEBREHPWM_ICHG_ACT Big® ( REG_BANK =0)

F5h MOSFET BYIREB BB REEPWM_IDCHG_ACTBCE  (REG_BANK =0)
£ MOSFET RYZE BB I BB EB/REEPWM_ICHG_FW EigE  (REG_BANK=1)

100

90

80

70

60

50

[mA]

40

30

Nominal PWM Charge Current

20

10

10 15 20
ICHGx[4:0]dec

25 30

B 31
13

PWM TEEX TH I EREFTBHER
PWM TEEX TR BB TR

ICHGx[4:0], ICHGxFW[4:0],
IPCHGINITx[4:0]

Nom. charge current
[mA]Y

Max. deviation to nominal values
[%]

00000s

1.0

+/- 60 %

000015

15

+/- 60 %

(REETR......)

Datasheet
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TLE92108-232QX Infineon
% MOSFET JRZh2R IC

5. FERIMRIREEE

®13 (%) pwMm TREX THFTBEBR

ICHGXx[4:0], ICHGXFWI[4:0], Nom. charge current Max. deviation to nominal values
IPCHGINITxX[4:0] [mA]y) [%]
00010s 2.0 +/-60 %
00011s 3.2 +/-60 %
00100s 4.5 +/-60 %
00101g 6.3 +/-60 %
001108 8.0 +/-38%
00111g 10.3 +/-38%
01000s 12.5 +/-38%
01001s 15.1 +/-38%
01010s 17.8 +/-38%
01011g 20.8 +/-38%
01100s 23.9 +/-38%
01101s 27.0 +/-38%
01110g 30.0 +/-28 %
01111s 33.5 +/-28%
10000g 37.1 +/-28%
10001g 40.7 +/-28%
100108 443 +/-28 %
10011g 48.3 +/-28 %
101008 52.3 +/-28 %
10101g 56.2 +/-28%
10110g 60.1 +/-28%
10111g 64.2 +/-28%
11000s 68.3 +/-28 %
11001g 72.5 +/-28%
110108 76.8 +/-28 %
11011g 81.4 +/-28%
11100g 86.0 +/-28%
11101g 91.0 +/-28%
111108 96.0 +/-25%
11111 100 +/-25%

1) Vs28V H Ves<VGS(ON)1 (4 ICHGX/ICHGXFW < 140 BY) , Vs> 8V H Vos <VGS(ON)2 (4 ICHGX/ICHGXFW = 15, BY)

2.0
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TLE92108-232QX
% MOSFET JRZh2R IC

afineon

5. FEiRIERNEE

100 - *
r .
90 - ®
C *
L *
- 80 .
o L .
5 70 - .
(&) C *
[}] L
o0
o 60 -
§ T ¢
A 50 - *
a .g. L *
E r *
S 40 .
o . .
@© C
£ 30 - o
£ s .
o L 2
2 20 —+ L 4
C *
= ‘ ’
10 — *
C .
- .
o0?
0 Il Il 1 i 1 1 i i 1 1 i i 1 1 i
0 5 10 15 20 25 30
IDCHGx[4:0]dec
& 32 PWM TEHE TRYRIEC B I FR BRIt
=14 PWM TR FRYMM B BB
IDCHGx[4:0], IDCHGXxFW[4:0], Nom. discharge current Max. deviation to nominal values
IPDCHGINITX[4:0] [mA]Y [%]
00000s 1.0 +/-60 %
00001 19 +/-60 %
00010 2.8 +/-60 %
00011s 43 +/-60 %
00100g 5.7 +/-60 %
00101s 7.5 +/-60 %
00110s 9.4 +/-38%
00111s 11.8 +/-38%
01000s 14.2 +/-38%
01001; 17.0 +/-38%

(REAKTR......)
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e
TLE92108-232QX Infineon
% MOSFET JRZh2R IC

5. FERIMRIREEE

®14 (%) pwMm TREX TR BB

IDCHGX[4:0], IDCHGXFWI[4:0], Nom. discharge current Max. deviation to nominal values
IPDCHGINITx[4:0] [mA]y) [%]
01010s 19.7 +/-38 %
01011s 22.9 +/-38 %
01100s 26.0 +/-38 %
01101s 29.0 +/-38%
01110g 32.0 +/-28 %
01111g 35.8 +/-28 %
10000g 39.5 +/-28 %
10001g 43.1 +/-28 %
10010g 46.8 +/-28 %
10011g 50.8 +/-28 %
101008 54.7 +/-28 %
10101g 58.6 +/-28 %
10110s 62.5 +/-28 %
10111g 66.6 +/-28 %
11000g 70.6 +/-28 %
11001g 74.6 +/-28 %
110108 78.5 +/-28 %
11011g 82.8 +/-28 %
111008 87.0 +/-28 %
11101g 91.0 +/-28 %
11110g 95.0 +/-25%
11111g 100 +/-25%

1) Ves=VGS(OFF)1 (4 IDCHGX < 140 BY) ,Ves = VGS(OFF)2 (4 IDCHGXFW = 15, )

2.0
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TLE92108-232QX
% MOSFET IREh2R IC In Ineon

5. FEiRIERNEE

5.4 T ER

GHx 5 GND Z 81K GLx 5 GND Z[B]AYEERE (Reono) FIHAFR Z EN={REBFEX Voo < Voorors BY, FMEB MOSFET &b
IEEEIL N ERBD_PASS (U E i (GENCTRL2) BY, BLHKIESEMIRIRcHZER, XLETHIBRGHXA,
MOSFET i@ A B B 77T IHOLD 1RIF X RS,

FEBERF, MREZEKESHMRIRERER (BRERKE. VS REMEE. AXlE) , IBERERS
BT, Reono 4EIE, 5 BD_PASS BIRE L X

MR IX RN 2E = E

FIEEER T®ES)% BD_PASS & E A 1 HFfE HBxMODE[1:0]=00 T, 11, itRIRTHEESHWEE, VS MmN HFE
EERFR R IS_BD_PASS B Reono #EGE

5.5 SR TSR Eh 2%

UARIREHER R T EERAT, BT LUZHME MOSFET LS1. LS2. LS3F1 LS4, FrE Efth MOSFET IR EEM

Xilo

IR ohas b F AR aniE =t

o HFEEEERERT, NEBD_PASS =1 BFfH HBXMODE[1:0]=00:8% 115 o

v RFRIEER (EN=1REBF) .

» Y08 Vip < VDD PoffRs

LARIREhES A T ahETURY, i MOSFET LS1-LS4 BOIRZSH PASS_MOD BRE, 10

» YN8 PASS_MOD[1:0]=00s: LS1. LS2. LS3F0 LS4 X (#EBHAER) o

»  YNER PASS_MOD[1:0]=015: LS1. LS2. LS3FILS4FRE (FEHIEN) o

» Y05 PASS_MOD[1:0]=10s: # Vs>VSOV PASS OFF, M LS1. LS2. LS3FILS4 FE GIEHIEN) -
PWM3 5| ili@Ed AEBFR (RPWM3_0OD) T4,

» Y08 PASS_MOD[1:0] =11 & PWM1==H Vs>VSOV PASS OFF, MJLS1, LS2. LS3FI LS4 FRE GIEHIH
B PWMLIEH) . PWM3 5IRIESAE R (RPWM3_0D) T,

LS1. LS2. LS3#1LS4 MOSFET HINFER28=1A 10 nF, TE tON_BD_PASS RS &,

RIBARIRET T PASS_MOD 3¢ LS1-LS4 18 E, ¥ Voo <VDD POFfR B Vs &7 VSLEEP_SET B3 ER, R Vs T

VSLEEP_SET, Ml LS1-LS4 B91TA%0[E) PASS_MOD =10 —#¥, BIfETE Vs IMERMEREE—MRE. FFSEME

10 AR BD_PASS=0, PASS_MOD[1:0] B9I&E{X7E EN=0 5% VDD < VDD POffR B¥ 3K
2.0
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5. FEiRIERNEE

5.6 S5 MiRIER)2E
S AR IR AN SRR B B S M FE Ve >Vs + 8.5 V B,

®R1s RSRHE: MRIEEDEE

YR VSOVTH=0, MVvS=6.0VE 18V; FNR VSOVTH=1, MVS=6.0VE28V; VDD=3.0VE 55V, Tj=-40°CE
150°C

Vep> Vs + 8.5V, FEBEIAEXNFM, EREFRNER ou 0l IMNISIE BRIEZERER) o

Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Comparators
SHx High Threshold VSHH Vs-2.5 |- Vs-2.0 |V P_6.5.1
SHx Low Threshold VsHL 2 - 2.5 % 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 VeH1 10 - 12.2 \Y Vs>8V P_6.5.3
GHxvs. SHx and GLx vs. SL, Closs= 10 NF
CPSTGA=0 lep=-12 mA2)
High Level Output Voltage VGH3 7 - - \Y Vs>6.0V P_6.5.5
GHxvs. SHx and GLx vs. SL, Closs= 10 NF
CPSTGA=0 lep=-6 MA2)
High Level Output Voltage VGH4 10 - 12.2 v 1)Vs>18V, P_6.5.6
GHxvs. SHx and GLx vs. SL, Crosa=10 NF Icp=-
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 IcHGe 5.0 8.0 11.0 mA ICHG =6p P_6.5.31
Cload= 10 nF
Ves<VGS(ON)1
Charge current ICHG14 21.6 30.0 38.4 mA ICHG =14, P_6.5.33
Cload= 10 nF
Ves<VGS(ON)1
Charge current IcHG30 72 96 120 mA ICHG =30p P_6.5.35
Cload= 10 nF
Ves< VGS(ON)2
Discharge current IDCHGO -1.6 -1.0 -0.4 mA IDCHG =0p P_6.5.36
Cload= 10 nF
Ves= VGS(OFF)1

(REAKTR......)
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5. SERHWEEEHS
+®15 (8) BSRE: MRIRE)E

N5 VSOVTH=0, M VS=6.0VE 18V; SR VSOVTH=1, MIVS=6.0VZE28V; VDD=3.0VE55V, Tj=-40°CE
150°C

Vep>Vs+ 8.5V, FREBEAEN T, ERMBAMNGR oA o IMNISIH BRIEZERER) o

Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Discharge current IpcHGe -13.0 -9.4 -5.8 mA IDCHG =6p P_6.5.37
Cload= 10 nF
Ves= VGS(OFF)1
Discharge current IDCHG14 -41.0 -32.0 -23.0 mA IDCHG =14 P_6.5.39
Cload=10 nF
Ves= VGS(OFF)1
Discharge current IDCHG30 -119 -95 -71 mA IDCHG =30p P_6.5.41
Cload= 10 nF
Ves= VGS(OFF)2
Passive discharge resistance | RGGND 10 20 30 kQ 1) P_6.5.11
between GHx/GLx and GND
Resistor between SHx and RSHGND 10 20 30 kQ 1) P_6.5.12
GND
Low RDSON mode Ronccp - 22 40 Q Vs=13.5V P_6.5.13
Vep=Vs+14V
IcHG = IbcHG =31
(max)

Gate Drivers Dynamic Parameters

External MOSFET gate-to- V/Gs(oN)1 9 - - Vv 1) Vs = 8V ICHGX P_6.5.50

source voltage - ON <14,

External MOSFET gate-to- V/Gs(on)2 7 - - Vv 1) Vs =8V ICHGx P_6.5.51

source voltage - ON >15p

External MOSFET gate-to- V/Gs(oFF)1 - - 2 v 1)IDCHGx < 14y P_6.5.52

source voltage - OFF

External MOSFET gate-to- VGS(OFF)2 - - 5 V 1)IDCHGx = 15p P_6.5.53

source voltage - OFF

PWM synchronization delay tPwMm_SYNCH |50 - 150 ns 1) P_6.5.46

Pre-charge time tPCHGOO 100 125 150 ns 1) TPCHG =00g P_6.5.18

Pre-charge time tPCHGO1 200 250 300 ns 1) TPCHG =01g P_6.5.19

Pre-charge time tPCHG10 400 500 600 ns 1) TPCHG =105 P_6.5.20

Pre-charge time tPCHG11 800 1000 1200 ns 1)TPCHG=11g P_6.5.21

Pre-discharge time tDPCHGO0 100 125 150 ns 1) TDPCHG = 00g P_6.5.22

Pre-discharge time tDPCHGO1 200 250 300 ns 1) TDPCHG =015 P_6.5.23
(RBLT;......)
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5. FEiRIERNEE

®R15 (%) BSEE: MREEEE

N5 VSOVTH=0, M VS=6.0VE 18V; SR VSOVTH=1, MIVS=6.0VZE28V; VDD=3.0VES55V, Tj=-40°CE
150°C

Vee> Vs+ 8.5V, FREBEHAEX T, ERBEFRN o lon NS (BRIESEIRER) o

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

Pre-discharge time tDPCHGO1 400 500 600 ns 1) TDPCHG =105 P_6.5.24

Pre-discharge time tDPCHGO1 800 1000 1200 ns 1) TDPCHG = 11¢ P_6.5.25

1) REFEFMR, BHIZITHEE.
2)  ICHGx[4:0]=11111s (BREY{H 100 mA)

2.0
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6. fRIFHIZHT
6 RIPFIZ BT
6.1 R4 RP

B3R (CP5IMN) RYRILH BT FJ/95MER n /538 MOSFET fHE8, MMEILZFohRIRMERIF. SHE 50,

6.2 T2 (r]ik)

BER (CP3IMD) MM eI AT ARLERIYMNE n /338 MOSFET 8, i%Z MOSFET A{FZ2H X, a0, HizH|
BT EAFIXALTET R, LUK MOSFET BUHEE, BIIR{EIRIIF TLE92108-232QX, &EE 50,

6.3 F iR TR R B EKLE

L EN==HBD_PASS=0 (HfiRoh23FENER) , BELLIRSFIENBCEN MOSFET, LURIFEIH MOSFET Al
1122 MOSFET 7 SiB K S HA E] 72 51 BA LE X3 A0 X BB A X2 BK

MRMERIREE, MAERZ AR BT

08 HBxD =0, x=1..8 (VDS1#1VDS2): %18 DH F VSHx Z BRI EBEEBT A vDS1 # vDS2 BeBEMFERE, N
T x BT (MK 16) o

MR HBXxD =1, x=1..8 (BN vDS1FIVDS2): #ER CSIN1F VSHx Z[BIMEBEEEEIDH vDS1 1 vDs2 EeBEMEE
FBIE, WIS BBk (R 16) o
183 WS VSHx 1 SL Z [B]RY BB [E ZE A0 NI MOSFET 5 vs BAEEE (L3R 16) o

R1e RIESERE, EN=8, BD_PASS=0

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

001s 200 mV (default)

010s 250 mv

011g 300 mv

100g 400 mV

101g 500 mV

110g 600 mV

111g 2V

1) x=1...8

2R HBXVDSTH[2:0]=111s (2V £T1E) F/HFHAE FHILH. HINBIRETHXTAE FHI2HT
B IEEER — 1 B ERE, &% VS FIBITR LTI B FEo

2.0
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6. RIPFIISHT

WMRBERNZM, SEBIRSREIEREIR:
o ETAEE
o NRREREENEDAE RENFENE K TR EREKEE (B3R 17 # GENCTRL2 TFVDS i) .

P . HESEHBTE B Z BTN, FFERZHIMOSFET SETBISMES. MOSFET SELSH
B 18] + tevos 555 EBT(B] + 2 X tevps Z 1B K B
v PWM LA EZIMOSFET BIBISME .

X FIEMOSFET © 24L.S MOSFET 7EPWM S8 AT6]45 3 A K BHT, 30k B B /EE Tk BT
[EETE, RUTEIEALL AT/EI01E, BB aTEre N E R Fo IG5 R [ IR &L RN+
I,
X FEIMOSFET . 2 HS MOSFET 7£ PWM S8 HT 6/25 AT X MY, BRIEEES FREd
[EETE, TRIRETZE)ERETE, taaere e R F. fEE, ZREIERSSE
B Z 0 F ML

R 17 R SR B a]

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

01s lus

10s 2 us

11g 3us

INSRIRIR R E MR 528K ©
v ZEMBYEFEBIE,
- TRERERMARIE ST_ICHG FUIREME, FAIFER MOSFET Z RIS BUE—1E,
v REF1EERDSOV BTN E L,
v ERREFERP VSE LBREFT Bl
NRAQMBNE AP — MOSFET FERBEE, NAKEFEZERDSOV MIAUERRA BEE B RABIEFR

6.4 #ohEN TS RKRIREE S
LAIREHES A FEEIETNET, LS1E LS4 alLIMEsE (BIES55) o
WNRPASS_VDS BEIMIEA LS1. LS2. LS3 1 LS4 MOSFET BYIRIRID & Ma¥%,

FF tBLK_BD_PASS (ZTHBYE]) , 7ELS1. LS2. LS3 LS4 MOSFET FHAECEZ G, IRiRYSTE (VSHx-VSL, x
:1:?:4) %&@mgo

TRIR MR R BYIE) 9 tDSMON_FILT_BD_PASS B VDS [H{&9 VWDSMON_BD_PASS (B2EY(E 370 mV) o
MRENERFRELE, W:

»  LS1. LS2. LS3#ALS4 MOSFET #%,

»  PASS_VDSOV IAKDSOV HR3s 7 PR S L B i,

LS1-4 o] LB EFRDSOVERTAUE. 7BFRDSOV H/EFR T PASS_VDSOV,

2.0
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6. RIPFIISHT

6.5 XX BRRIPHRRDES B iiE
FE Wit IXhas &R B A X X B iR RiF Bt B lRIRE &= B EYE,
R%uuﬁ#‘:&ﬁ’aﬂ F R EIAFKIZ MOSFET Hil,
THREER, FRTENEEZER, B REMOSFETEUERRIE A 4 5 iRAVERFER N,
b
1. INEHATE PWMx_EN [Z29BEW (x=1...3) B, EaRPHITEATERIRET 5] LB i E # a5 B Ao

2. BB 17 x (HBx) S48 (HBXMODE[1:0]=(0,1) B (1,0)) A IEEIT/E BT GES S HBx _LHIVDS 1T /EF2 T35
1%, [KEEFYEE N F HBXMODE[1:0]=(0,0) B¢ (1,1) A7 UL A,

6.5.1 ﬁyﬁ/mﬁ?}h

B 154251788 CCP_BLK1, AILUEIEIR X EBRARIFFIZTABYE ( (tCCPx, tBLANKx) , x=1...4) BREJE|
MOE VTR

FRIMOSFETHILE R MOSFETHI R X BB RIPEY Bl @I IR E Y.

+  EEH MOSFET BYAZX BB AR IP AT [E] RIS HIMIL TCCPx_ACT ( CCP_BLK2_ACT. PWM_ICHGMAX_CCP_BLK3_ACT)
# ccp_BLK1 BCE

o SR MOSFET IR X BB 7R IPET [B) B35 TCCPx_FW ( CCP_BLK2_FW. PWM_ICHGMAX_CCP_BLK3_FW)
FcCP_BLK1ECE

+18 XX B tRiFEtE
TCCPx_ACT[2:0], Cross-current protection time tCCPx_ACT/tCCPx_FW, x = 1...4 (typical)
TCCPx_FW[2:0],x=1...4

000s 375ns

001s 625 ns

010g lus

011s 1.5us

100s 2 us (default)
101g 3us

110g 4 us

111g 16 psi)

1) HXFHEN 16 ps R X EBRAIFESER, AFZFNEARREERBIIRETE 30 mA LUT, LB StRkIEanasd Ao

6.5.2 B AUE R FRRIRE ES B Y E]

AIERETANE (BREK19) KERKENHAT MOSFET lNSFiER, TFAMNEIR, RESEEIRERK.
4237 MOSFET M1 ESIMOSFETH S B i B 18 &

2.0
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6. RIPFIISHT

«  FE5HMOSFET B9Z B BT E] R#EHI{iL TCCPx_ACT (CCP_BLK2_ACT. PWM_ICHGMAX_CCP_BLK3_ACT) #0
CCP_BLK1 EB2E

o ZE7% MOSFET BV B B8] R HIiL TBLANKx_FW (CCP_BLK2_FW. PWM_ICHGMAX_CCP_BLK3_FW) #0
CCP_BLK1EZE

PWM 1 TR

WMNRAZEBEVIRARMIEEZER (EN_GEN_CHECK =0):

»  PWM MOSFET BYZ BT [E] M 4257 MOSFET BYAZ X EB 7 RIFATIE] (tHBXCCP FW) £5SRESFIR, SIE 33,

*  PWM MOSFET %4 (tHBXCCP Active) B, XX ERARIFETEIERE, £/ MOSFET I HBYE/HIE, &0
] 33,

PWM

1GS_PWM

Post-charge
MOSFET tPCHGZ L

R

ICHGMAXz
IPRECHGz tPDCHGz
>
ICHGz
[} t
-IDCHGz -————————— ‘LH
- IPREDCHGz tBLANK for tHBXCPP for ‘ tHBXCPP
symmetrisati Active

tHBXCPP FW PWM MOSFET

IGS Freewheeling
MOSFET

ICHGFWz I—\
t
B S
‘ tBLANK for
- ICHGFWz

freewheeling MOSFET

33 PWMTEIRE M ARYE], BAXBHRIEN (EN_GEN_CHECK=0)
WNRME EZENERNZ2EEE (EN_GEN_CHECK=1):
«  EGHMOSFETHYZ EATE] MELT MOSFETHIRZ X BB IRIPAYIE] (tHBXCCP FW) Z55RfGFFiR. S ME34 FE35,

o 4E7 MOSFETRYZE BB a7 £ 5 MOSFETX FBYRIAZ X B IRIPES BIE R EFFIE (tHBXCCP Active) o« &0
&34 FE35,

PWM

IGS_Active

Post-charge
MOSFET tPCHGz <—g.

—>——

ICHGMAXz
IPRECHGz tPDCHGz
>
ICHGz t

-IDCHGz e — ‘L'_'
-IPREDCHGz tBLANK active for tHBXCPP FW for ‘
v

tHBXCPP FW PWM MOSFET HBXCPP Active

IGS Freewheeling
MOSFET

ICHGFWz I—\
t
‘ tBLANK for
- ICHGFWz

freewheeling MOSFET

= 34 PWM I {EEX PHHRv= AtiE], A BYIE S A/ (EN_GEN_CHECK=1),
BIEA R HIET
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6. RIPFIISHT

PWM

/ ,

Inverted
PWM

IGS_Active

Post-charge
MOSFET tPCHGz ‘—rg’

—>—

ICHGMAXz
IPRECHGz tPDCHGz
———
ICHGz
t
-IDCHGz -———» ‘l
tBLANK for
- IPREDCHGZ tHBXCPP FW for ‘

tHBXCPP FW Active MOSFET tHBXCPP Active
IGS Freewheeling
— _/ tBLANK for
) freewheeling MOSFET
& 35 PWMIRR PN EEE, K% BHEINS AN (EN_GEN_CHECK=1),
EBAEN R EBHIEIT

T FIFLBCERENT, TENBEFBRT:
v BRI ERXEREIPLERE (B 7) , MNEXIMIAY MOSFET Z B EHIEE.
o 1BER2: SPIIESHRILDGIIENS @ MOSFET, MNR¥EHFAF=ES (ES8) »

Z A E AT LUER U M T 6 FFes#ThCE . X FE5) MOSFET, RIfERAZF28CCP_BLK2_ACT #
PWM_ICHGMAX_CCP_BLK3_ACT ; XF 4L MOSFET, RI{ERAZE28CCP_BLK2_FW #l
PWM_ICHGMAX_CCP_BLK3_FW o

F®19 iR = A B E]

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

001s lus

010s 1.25 s

011g 1.5ups

100s 2 us (default)

101s 3us

110g 4 us

111g 16 psi)

1) HXPFFHEN 16 us W ARERY, BT ZFFIRAREERGIKETE 30 mA LT, LUBRMRIKRNEE K,

2 ZFBT/E]TE MOSFET B9 R BZATIHEY, EFZMVS KE. VS TETE,

2.0
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6. RIPFIISHT

6.5.3 XX HBRERIP NS B B 8] RO BR S
HRiER 20, EIEETHISTEE CCP_BLKL, —XIRXEFRI I MR ARG RIS 44

& 20 tCCP F tBLANK 2 3749 B 5

HBxCCPBLK[1:0], x=1..8 tCCP and tBLANK applied to HBx

005 (tCCP1,tBLANK1) are mapped to HBx1)
01 (tCCP2,tBLANK2) are mapped to HBx
10s (tCCP3,tBLANK3) are mapped to HBx
11s (tCCP4,tBLANK4) are mapped to HBx

1) 5140 (tHBXCCP, tHBXBLANK)=(tCCP1, tBLANK1), x=1...40

6.6 W B RS IS
BT LIS, YIRFRATHERSH (BD_PASS=0) o & MOSFET BUMIARIREHIZAE SHx 2| B 124
I (450 pA BBEUE) FITFRIEEZ (1250 pa BBAYE) , EXLERAT, HHBIERERN,

2E: HE LR a)a853¢ (BD_PASS =0) HH#EMWEIFE7F (HBXMODE =00b 3¢ 11b) Ff, Z AT
HITHAS 2o

S R EhERRY T RIS THI{L HBXIDIAG (HBIDIAG Z17288) BUE.

ERIT IR NITIIS I TIE R HAIE), MEXFHNRRIERESITIZEN 2VITHR. B0RK 16, FIETHE,
SRFIBICRRIRE ERERREREE, LUBR VS N EEIMNYEFEERTR,

B AR S LA T #fE

+  MOSFETX A28,

+  MOSFETXTERMAZE,

v BT (BRFFRIEN)

LARRAOEAT AT S MTRA (HBXMODE[1:0] = 00 5% 11) BY, EIEHIRAS{L HBXVOUT (Z7738 HBVOUT PWMERR)
SRV EE VOUTx (x=1...8) BORE.

2 IR FHrx FLUFEFKZ (HBXMODE[1:0] = (0,1) B¢ (1,0)) , ZYHBXVOUT =0,

BERAEIBNARGE, THRXTIRERMTEBEIETNETSIZEHIEXAR,

2.0
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6. RIPFIISHT

6.7 2 FE s M
BEERSRERERMT, BN BEERIG N SHE R S % A R E T LR,

N =] P-4
/m 2% [=]

NFREERERIAE T, WTWEN (B0 GENSTAT) o MIRABSEFMHEK, ZAUKDEF, HiBEDER
GENSTAT RE (i, HHMERMARIEERS. SRE 36,

L B R B

NFREERKRIAE Tiso, FREMHRIECII MBI E N XIRE, BARBER,; SUPE (I (BIREIRN, &
RNeFBREFT) « TSD (FRxMrfi) McrPuv (BERRE) Bl (BI GENSTAT) . FiEmHHREER
RE, BIREXMEHERE GENSTAT #Akk. BIE 36,

TR EBERRARYEST _ICHG RO B ME, FREFHE MOSFET Z BT 4siE—1%,

AT IREMIRIREHZRMIEHEINEE (BT BREMHAMNERT, NRIEMERTMAEE) , WEHISS AR
GENSTAT o

T;
A
Tiso
Tiw
" "
Gate Driver x
ON 4 )) Gate drivers are switched off if
« Tispis reached, can be reactivated
. if TSD bit is cleared
High Z >t
no ermor
TW error bit
High
9 TWis latched, can be
ceared via SPI
Low ) » t
« »
no error
TSD error bit
High TSDs latched, can be
deared via SPI
Low ) » t
« »
no error
& 36 oRITHN
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6. RIPFIISHT

6.8 Vs 32 [EF K < b

BEIRENVs M Voo 3R Elits, LBTEBIRKE. Vs BIRSRBIREMIERE RS, MV BRUSRIIXERS

=
SUBY BRI,

6.8.1 Vs RE

R Vs BEE Vowvore LA, MIFRESMEB MOSFET 394 BillT, Fid, RE Voo > Vooreor » ZHEEEBMESFRIFTERAR
SRR,

SUPE (BJREEIR(I, BNEBRAEFET) . VSUVHICPUV i (Z0l GENSTAT) #EMIHBITE,

VSUV {813 ;5 BR GENSTAT 3KE I, MmEHFEAE MOSFET,

WRHELUTEM, vsuv Efi:
J Ve>Vsowon (EI37) o

»  TLE92108-232QX #ZUKEI GENSTAT HIEE, ENisS,

6.8.2 Vs B ES R THHTIREDES

AR Vs EAFIRMTEBEL L (W0R VSOVTH=0, WA Vsovorr ; FOR VSOVTH=1, MA Vsovorr) » MIFFEIMEB
MOSFET =i giltt, FHEBRRIGHEM. SUPE(L (BRLFHREFT) . vsov (idEfL, &0
GENSTAT) LUKz CPUV it E I HBiTF. AR Vs FEE Veovon AT, NIEBTRIR BEhEFBIE. VSOV (UMME A
BEEHT/=S A MOSFET,

MBRFHBEUTEM, VSOVIIFIUETL:

v Vs<Veovon (ME3T) o

v TLE92108-232QX 1ZULEI GENSTAT BOiEE, E(1E<,

TR B ERARIEST_ICHG BOIREME , MIFER MOSFET Z RIARIFELEIE—HE,

2.0
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6. RIPFIISHT

Vs A
VSOV HY
Vsovorr v Veovon
ﬁ
A\ A\
Vsuv HY /
v
Vsuvore 4 Vsuvon
| !
SPI command: SPI command
VSUV / SUPE errorbit Clear GENSTAT VSOV / SUPE error bit Clear GENSTAT
A 4 A 4
High T High T
Low >t Low > t
MOSFET MOSFET
MOSFET reactivated MOSFET reactivated
A \ 4 A Yy
ON ON
OFF >t OFF > t
. D~ 4=
& 37 Vs EMXIERZR S TRRETN

6.8.3 Vs T ES® IR T BIBTIE R 28
WARIREHSS A FWENE R (BRET55)

+ Y05 PASS_MOD[1:0]=10s: & VS>VSOV PASSOFF GE[EHIEN) , MILS1. LS2. LS3 #1LS43TH. PWM3 5|
Bth3E@ S N ERFF R (R PWM3_0D) T,

« N PASS_MOD[1:0] = 115: % VS > VSOV PASS OFF (I [EHITHA PWM1 %) , M LS1. LS2. LS3F1LS4
FTHEB pwM1=5, PWM3 5|iIEARERF /K (RPWM3_0D) T,

6.8.4 Voo RE

INIR Voo EEEERIRFEER T RIEE(E Vovrorrs W SPIECRABEFER. HFIIREREKEN, HEMRIKEE
WxHAo —B Voo BEBRTRIEBIE Vooror, RIEHFELE L,

6.8.5 BRERRE

B EREE (vep) MEBE, UHRIERTHEIIME MOSFET,

R veP R FERREMNBERERE:

+  5MEB MOSFET i@id BB/ ICHGSTx i BB 34T (8] 9 tHBxCCP, FAMSRIRENES X,

CPUV (GENSTAT) . SUPEfI (£BREET) UKERBIRGE (F72F) BUHDITF. IR CPuv
#0 SUPE U4 E1iI, GENSTAT #EkR, #FH vCcP>vCcPuv, NIMmEIEEET. Y
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6. RIPFIISHT

2

1. LREEE, LEFEETVCP BB A7 BATEFET tCPUV A1, SREBEFRIEZEML,

2. E—XVS K. —RVS ZEM—LRAELE, BlarileH, SHEERI E. Rt CPUV FISUPE fi7
5VSOV. VSUV BETSD Z/FATE 7 (Z 4 GENSTAT) o

6.9 PWMIET, FMOSFETHIFF X &K
iR MOSFET 9B XS4 (EN_GEN_CHECK=1) E{PWM MOSFET (EN_GEN_CHECK=0) BJ LUZEX & BIRE
HiFes:

o BBIERFIKXETIEIR (3279 tDON F1 tDOFF) HIIRZASZ 7728 EFF_TDON_OFF1. EFF_TDON_OFF2.
EFF_TDON_OFF3 iR%,

o EFAFTFFEESE] (3279 tRISE F0 tFALL) EIIRZSE7EEs TRISE_FALLL. TRISE_FALL2. TRISE_FALL3 &%,
£#£ 5 535 tDON. tDOFF. tRISE F tFALL BIE Mo

NREBRNIEILT, tHBXxBLANK active B3R, MIENMEBE X tDON 281, 2FSIRES tHBXxBLANK active Xt
B9 R tDON,

N5 tHBXCCP active B3¥, [FEBYEN_GEN_CHECK = 021EMEHE M tDOFF Z i, 28{FiRE S tHBXCCP active Xt
FYE %4 tDOFF,

6.10 eIl

SRNEBENE TRENSHEHSBRENTE Y., B 1WEAMATHWDPER (IIZE (ZMGENCTRLL) S

TBENRE, BIHENSER, HUTHIRUMSEWDTRIGC IAIBIEERIEIEFZF1ZESIIGENCTRLL, WDTRIG

HRRIAER 0, Bl JMIEMLA S IIBNEER IAITHRHFFBE T —MEF,

MREMUTER, SHREETHKE:

o BlEfAMGEEINRABRREREERE (BIWENEHSH) . S0E 389,

v RITHEIZZE NAERBEH# N WDTRIG, #AIEYL, WR WDTRIG B 0 BRIEHIZSEBEWDTRIG 90, 5
WDTRIG A 1, NMHIEHIZZES WDTRIG A1, NIIREIIEEIR.

MRNEIEI TRHEE, Mrsfl (BR2BREFN) BREBMUHENE, HEEHFFSIFWHRENERIA

B, [Altt, FREIMEE MOSFET 39# EBh% A,

ATMEESTIE, FITHIZZRM: 1.5k GENSTAT, 2. £ &I JHAEHARRE WDTRIG BEfIA 1, 3. &I JAA

HAP¥E WDTRIG B 1A 0%,

&1 A EARET sPI iR & E| TWDPERL 8f TWDPER2 (£ 0J1 WDPER) o

1 MVSKIESEMBHKEIRER, CPUV LR EETE 64 us [5iakR

12 Y05 EN_GEN_CHECK =1} B tDOFF 7 tHBxCCP ER Z Hi &M=, NS ENIRIER K EMN

13 HwD EHAECE S 50 ms B, WDMON[1:0] (GENSTAT) 7 WD BERIEASE(U

14 AAEREERENEAREEAKELZSER. MRRNTABTFZFTIHISPIM (BIFENGS) , WRHRIFHERSE
X, HERTHISSNNETBIENNFEABEHNEER,
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6. RIPFIISHT

BEEIAERSE

ARSI WDMON([1:0]

HREENRERBZSENWEARIENUIE, SH% 21 ME 38, X

afineon

RIFNSE it

SEXABTEKRE: HITHIZ IS 1t BY 88 1EEIET T,
=21 BB AER S
WDMON][1:0] Position of the watchdog timer
00s watchdog timer is between [0%, 25%)] of the watchdog period
01s watchdog timer is between [25%, 50%| of the watchdog period
10 watchdog timer is between [50%, 75%)] of the watchdog period
11; watchdog timer is between [75%, 100%| of the watchdog period
WD Timer / WD Period
A WD trigger WD trigger WD timeout
100%
Yy

75%

50% v

25%

7/
Ve
7/
0% > t
WDMON[1:0] 008 01s 00s 01s 108 [11d 00s 018 108 Me | 00s

& 38 B IENME BN RE ERE 1N

AIANERT, B REEB.

XHZIELLT SPI 5By
12§UNLOCK{L—Ljﬂ“l”(GENCTRLl)o AR UNLOCK f£ F—1hnl

o
o Rt IREW

A*:k
Em

DDIS fiLA“1” (GENCTRL2) o

B3 woDIS iIgE 407, RILEREMEREE 11,

6.11 =2

X )i N
A EIRUBARE MR, SWNRMRN SRR
. (ENEE S AR TR,

WAL CE AT TSR
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6. RIPFIISHT

6.11.1 B EMWNEE
TASMTA 28 (CSA) BT LURBER M E CSA. S HLCsD1 FICSD2,
HE A csbx=0
FEEEIRED, CSAx (x=1382) E3fitk, FTFTE VCSIPx = VCSINX B MEFd 7 2B e 7 BB R AV BB 7o
VCSOX = Vier uniair + (VCSIPX - VCSINX + VOS) X Goire BIFER VCSOX TELRIMESERE 219 Ko
WEHEE csbx=1

EXNEIRIER, CSAx (x=13%2) MEFMN A E LTI IMNEBREEFRAYER: VCSIPX = VCSINX B VCSIPx <
VCSINXo

i CSOx TYETEHEFEBE ;. VCSOX = Vaer siar + (VCSIPX - VCSINX + VOS) X Gorr  (BTHRE VCSOX TEZRIESEEIRN 9,

LERNBARZSERY (VSKE. VSEE. CPREDTE, 3¢ CSAX_OFF=1) , CSOx #H{KEBF (EH=E
150 mV 2 &)

6.11.2 Wi E

BRI MK 28RV IE 2 PIE T B B (1 CSAGX #HITECE . S Ilak 2241 GENCTRLL,

&R22 B MR K 2318 s M ED B

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

01g 20V/V

10s 40V/V

11; 80V/V

6.11.3 BIAMEBIZE

ERENEEEEN, CSABRRUATERkE, Wl AT RLEkEE.

Y=L CSALL A CSA2L (HBIDIAG) B BN 23 45 X CSA M NV HEAR BB [E SR VDD JHFE A

v NRRBAXTLOEE (BNEEIE S aSEERIUERRanEL) , M CSAL BTUEE A 0.
v MNRORBAXTEUEE (BNEED Vs SUERFIBCENEREmE) , W CSAXL BMEEN 1o

by

1. R TEEL FEIIE, 1A CSAL (TIRER0, ML EFHIRCSA L EIIEHE S,

2. TEAEAGEL FIIIE, THECSAL TREN 1, ULET, FREVDD BV EFERE im - CSAXL IRE 70 AT
BIEFERE T

15 H0.5VsVCSOx<VDD-0.5VRHEH,
16 VCSOx H{iu7E vDD FiEHh 5 2 i8],
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6. RIPFIISHT

6.11.4

7 e

CSOx LML IR B KM 1B o A REE R EE OCTHX MDHTER R, X T EMEIR(E, BNK 23; XFN AR

&, BIE 24,

£ 23 BEE THERENSRE (cspx=0)
OCTHXx[1:0] Typical Overcurrent Detection Threshold
00s Vcsox> V/bp/2
01s Vesox> Vop/2+ Vop /10
10s Vesox> Vop/2+2 x Vop /10
11 Vcsox> Vop/2+ 3 x Vop /10
CSOx unidirectional overcurrent detection threshold
VCSOx
A
VDD ——
OCTHx[1:0]
___________ VDD/2+3xVDD/10 VocTH4 Unidir (1,1)
___________ VDD/2+2xVDD/10  Vocthsuniar  (1,0)
___________ VDD/2+VDD/ 10 VOCTHZUmd\r (0’1)
V\'J‘"JWWVH'JH (OO)
Vrer unigir= VDD/5  ——
ov —
& 39 S ERERRE R NEFE (cspx=0)
xR24 WFEHEMER R R MRE (csbx=1)
OCTHXx[1:0] Typical Overcurrent Detection Threshold
00s Vesox™> VDD/Z +2X VDD/ZO or Vesox< VDD/Z -2X VDD/20
01z Vesox™> VDD/Z +4 XVDD/ZO or Vesox< VDD/Z -4x VDD/20
10s Vesox™> Vb /2+ 5 XVDD/20 or Vesox< VDD/2 -5x Voo /20
11s Vesox™> VDD/2+ 6 X VDD/20 or Vesox< VDD/2 -6 X VDD/20
Datasheet 7 20
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6. RIPFIISHT

VCSOx CSOx bidirectional overcurrent detection threshold
vDD 4
OCTHX[1:0]

——————————— VDD/2+6 xVDD/ 20 VoctHasigim  (1,1)
——————————— VDD/ 2 +5 x VDD / 20 Voctussam  (1,0)
——————————— VDD/ 2 +4 xVDD/ 20 Vocrzsam (0.1
——————————— VDD/2 +2 xVDD/ 20 Voctisaim  (0,0)

Vrer gigir = VDD /2 ——
___________ VDD /2-2xVDD/ 20 Vocthieiai  (0,0)
___________ VDD/2-4xVDD/ 20 Voctrzeii  (0,1)
——————————— VDD/2-5xVDD/ 20 Vocthssiait  (1,0)

___________ VDD/2-6xVDD/20 VocTH4 Bidid
ov —
& a0 WAREN TR RN HE (cSDx=1)

HIMENT SR, AR T EITRIZ:

+ OCENfiI=0 (BN GENCTRLL) : S|BHUREIREH (GENSTATHHJ OC. OC18,0C2, BLFHEIRITE
BNI) , MRIREhEAIRSHRIFRE
- IRIRFHEB S tro B BIAREFE, NS FRSALE H 34 BEhERR.

» OCENfii=1 (BUIGENCTRL1) : 23FIRETREMH (GENSTAT AV OC. OC1 T OC2IN LR IRITEE
i) H¥EFERE MOSFET N EIF4E e B3,

- BILUEEERR GENSTAT S¢& & il OCEN iR EHTLE MOSFET,

- XEIRFHABEEHBRITHIZREPRGENSTATE, SRR EMUA SE L,
RIS AT B A R HIL OCXFILT (B0 HBIDIAG) EEE (B trod) o
troc EIE BRI MM ARV RIE . T FRRIEIARE [E CSO BILATIE] (FRA2us, tser) FIEMMERIER (<1
us) o

6.11.5 CSO fitHEE R 23
BiEE1EE CSOx (CCSOx) HYER B2 AT 10 pF #1400 pF 2 j8) (BERE 9 E)

=HIfICCSO (3EZ% PWM_IDCHG_ACT . PWM_PDCHG_INIT) $t3F CCSOx< 100 pF 8 CCSOx > 100 pF 4k VDD
R EFE
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6. RIPFIISHT

6.12

B RIPAISH

5BERNRASEEXNEERFENEE. SREEMEIFIEER T Ve>Vst 8V

+ 25

ST

infineon

YNERVSOVTH=0, M VvS=6.0VE 18V; AR VSOVTH=1, M VS=6.0VZE28V; VDD=3.0VES55V, Tj=-40°CE

150°C, Vep>Vs+8V

PREBESEN Fith, [EME

2532
LI

NI (FRIE5HER)

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

Watchdog

Watchdog period 1 TWDPER1 40 50 60 ms 1)WDPER=0 P_7.11.52

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

Off-state Open load diagnosis

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

Pull-down diagnosis current | /pppiag 900 1250 |1600  |pA 1) P_7.11.2

Diagnosis current ratio IDiag_ratio 2.5 3.0 - Ratio /rppiag/ P_7.11.77
IPUDiag

Drain source monitoring threshold

Drain-source monitoring WbsMONTHo | 0.12 0.15 0.18 v HBxVDSTH[2:0]= |P_7.11.3

thresholds 000s

Drain-source monitoring WbsMoNTH1 | 0.16 0.20 0.24 v HBxVDSTH[2:0]= |P_7.11.4

thresholds 001s

Drain-source monitoring WosmonTH2 [ 0.20 0.25 0.30 v HBxVDSTH[2:0]= |P_7.11.5

thresholds 010s

Drain-source monitoring WpsMoNTH3 | 0.24 0.30 0.36 v HBxVDSTH[2:0]= |P_7.11.6

thresholds 011s

Drain-source monitoring VWbsmoNTH4 | 0.32 0.40 0.48 v HBxVDSTH[2:0]= |P_7.11.7

thresholds 100g

Drain-source monitoring WpsmonTHs | 0.40 0.50 0.62 Vv HBxVDSTH[2:0]= |P_7.11.8

thresholds 101s

Drain-source monitoring VWwpsmonTHe | 0.48 0.60 0.72 v HBxVDSTH[2:0]= |P_7.11.9

thresholds 110g

Drain-source monitoring WDSMONTH? | 1.6 2.0 2.4 v HBxVDSTH[2:0]= |P_7.11.54

thresholds 111

Drain-source monitoring blank time

DS monitoring blank time tpsmoN_BLKko | 500 625 850 ns TBLANKXx[2:0] = P_7.11.10
000g1)

DS monitoring blank time tpsmon_BLK1 | 0.8 1 1.2 Us TBLANKXx[2:0] = P_7.11.11
001s1)

(REAKTR......)
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6. RIPFIISHT

+ 25

150°C, Vep>Vs+8V

PRE BESENS T, EMERR

(%) BSEY
YNERVSOVTH=0, MVvS=6.0VZE 18V; AR VSOVTH=1, M VS=6.0VZE28V; VDD=3.0VES55V, Tj=-40°CE

NI (FRIE5HER)

infineon

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

DS monitoring blank time tbsSMON_BLK2 |1 1.25 15 Us TBLANKXx[2:0] = P_7.11.12
010s1)

DS monitoring blank time tpsMON_BLK3 | 1.2 1.5 1.8 Us TBLANKXx[2:0] = P_7.11.13
OllBH

DS monitoring blank time tDSMON_BLK4 | 1.6 2 2.4 Us TBLANKXx[2:0] = P_7.11.57
100s1)

DS monitoring blank time tDSMON_BLK5 | 2.4 3 3.6 us TBLANKXx[2:0] = P_7.11.58
lOlBH

DS monitoring blank time tbSMON_BLK6 | 3.2 4 4.8 Us TBLANKXx[2:0] = P_7.11.59
llOBH

DS monitoring blank time tbsSMON_BLK7 | 12.8 16 19.2 Us TBLANKXx[2:0] = P_7.11.60
111g1)

Drain-source monitoring filter time

DS monitoring filter time tpsMoN_FiLTo | 0.4 0.5 0.85 s TFVDS[1:0] =00s1) |P_7.11.14

DS monitoring filter time tosmon_FiLT1 |0.8 1 1.4 s TFVDS[1:0] =01g1) |P_7.11.15

DS monitoring filter time tosmoN_FILT2 | 1.6 2 2.4 s TFVDS[1:0] =10s1) |P_7.11.16

DS monitoring filter time tDSMON_FILT3 | 2.4 3 3.6 s TFVDS[1:0] =11g1) |P_7.11.17

Cross-current protection time

Cross current protection time | tHBxccpo 300 375 450 ns THBXCCP[2:0] = P_7.11.18
000g1)

Cross current protection time | tHBxccp1 500 625 750 ns THBXCCP[2:0] = P_7.11.19
001s1)

Cross current protection time | tHexccp2 0.8 1 1.2 Us THBXCCP[2:0] = P_7.11.20
010s1)

Cross current protection time | tHBxccp3 1.2 1.5 1.8 s THBxCCP[2:0] = P_7.11.21
OllBH

Cross current protection time | tHBxccp4 1.6 2 2.4 s THBxCCP[2:0] = P_7.11.22
100s1)

Cross current protection time | tHBxccps 2.4 3 3.6 s THBxCCP[2:0] = P_7.11.23
lOlBH

Cross current protection time | tHBxccps 3.2 4 4.8 s THBxCCP[2:0] = P_7.11.24
11081

Cross current protection time | tHexccp? 12.8 16 19.2 Us THBXCCP[2:0] = P_7.11.25
111s1)

(REAKTR......)
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25

(%) BEEY

WRVSOVTH=0, M vs=6.0VE 18V; AR VSOVTH=1, M VS=6.0VE28V; VDD=3.0VE55V, Tj=-40°CE

1500(:; Vep>Vs+ 8V

FREBESEN T, EmERRNGIE (FRIEXHIRA)

Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
Bridge driver passive mode: BD_PASS =1 and all HBXMODE[1:0] = 00z or 115, or EN = Low or Vpp< Vippor
Passive Vsovervoltage VsovPassoFr |28 315 35 v Vsincreasing P_7.11.66
PASS_MOD=10g
Passive Vsovervoltage VsovpassHy |1 2.5 4 \Y 1) P_7.11.67
hysteresis
PWM3 open drain resistance | Rpwm3_op 4 5.5 7 kQ P_7.11.68
Passive turn-on time tON_BD_PASS |- 4.5 10 Us 1)Cap =10 nF, P_7.11.69
VCap=5V,VS>8
v
Passive Turn-off time tOFF_BD_PASS |- 0.7 3.2 s 1)Cap=10nF, P_7.11.70
VCap down to
1.5V,VS>8V
Passive LS gate voltage V/GLx_BRAKE 5 - 10 v VGLx - VSL, P_7.11.71
x=1to4,VS>8V
Passive turn-on blank time tBLK_BD_PASS |2 6 10 VS 1) P_7.11.72
PWM1 high voltage, bridge VpwmiH_BD P [0.5 1.3 2.0 v P_7.11.73
driver passive ASS
Passive VDS filter time tosMON_FILT_B | 0.5 1 2 us 1) P_7.11.74
D_PASS
Passive drain-source Wobsmon_Bp_ | 0.30 0.37 0.44 \Y PASS_VDS=1s P_7.11.75
monitoring thresholds PASS
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
1) Vesipx = Vesinx
Settling time to 98% tsET - 1500 [2000 |ns 1) P_7.11.28

(REETR......)
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25

(%) BEEY

YRVSOVTH=0, M vs=6.0VE 18V; AR VSOVTH=1, M VS=6.0VE28V; VDD=3.0VE55V, Tj=-40°CE

1500(:; Vep>Vs+ 8V

FREBESEN T, EmBERRNGIE (FRIEXHIRA)

Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
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 1.5 mV P_7.11.29
Current Sense Amplifier DC GDIFF10 9.9 10 10.1 V/V CSAG =(0,0) P_7.11.30
Gain (uncalibrated)
Current Sense Amplifier DC GDIFF20 19.8 20 20.2 V/V CSAG=(0,1) P_7.11.31
Gain (uncalibrated)
Current Sense Amplifier DC GDIFF40 39.6 40 40.4 V/V CSAG=(1,0) P_7.11.32
Gain (uncalibrated)
Current Sense Amplifier DC GDIFF80 79.2 80 80.8 V/V CSAG=(1,1) P_7.11.33
Gain (uncalibrated)
Gain drift GDRIFT -0.5 - 0.5 % 1)Gain drift after |P_7.11.34
calibration
CSOx single ended output Vcsox 0.5 - Voo- Vv 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 = VCSIN
Reference voltage for VREF Bidir -1% Voo/2  |[+1% v CSDx=1 P_7.11.37
bidirectional CSAx VesiPx = VCSIN
Overcurrent detection
Overcurrent filter time troc 4 6 8 Us OCXFILT = P_7.11.38
7 10 13 00s OCXFILT
40 50 60 = 01s
85 100 115 OCXFILT =
10 OCXFILT =
11g
1)2)
OC threshold, unidirectional VocTH1 unidir | -4% Voo /2 +4% v CSDx =0, P_7.11.39
OCTHI[1:0]= 005
OC threshold, unidirectional VocTH2 unidir | -4% Voo /2 + |+4% v CSDx =0, P_7.11.40
Voo /10 OCTH[1:0]= 015
OC threshold, unidirectional VocTH3 Unidir | -4% Voo /2 + |+4% v CSDx =0, P_7.11.41
2X OCTH[1:0]=10s
VDD/].O
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|25 (%) BSEHY

YNERVSOVTH=0, MVvS=6.0VZE 18V; AR VSOVTH=1, M VS=6.0VZE28V; VDD=3.0VES55V, Tj=-40°CE
150°C, Vep>Vs+8V

FREREIEN T, ERERANGIE (FE5SHRA)

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

OC threshold, unidirectional VocTH4 Unidir | -4% Voo /2 + | +4% v CSDx =0, P_7.11.42

3x OCTH[1:0]=11g

Voo /10
High OC threshold, VocTtH1BidirH | -4% Voo /2+ | +4% v CSDx=1, P_7.11.43
bidirectional 2x OCTH[1:0]=00s

Von /20
High OC threshold, VocTtH2 BidirH | -4% Voo /2 + | +4% v CSDx=1, P_7.11.44
bidirectional 4x OCTH[1:0]=01s

Von /20
High OC threshold, VocTH3 BidirH | -4% Voo /2 + |+4% v CSDx=1, P_7.11.45
bidirectional 5x OCTH[1:0]=10s

Von /20
High OC threshold, VocTtH4 BidirH | -4% Voo /2 + |+4% v CSDx=1, P_7.11.46
bidirectional 6X OCTH[1:0]=11s

Von /20
Low OC threshold, VoctHiBidirl | -4% Von/2- |+4% v CSDx=1, P_7.11.61
bidirectional 2X OCTH[1:0]=00s

Von /20
Low OC threshold, VocTH2 Bidirl | -4% Von/2- |+4% Y CSDx=1, P_7.11.62
bidirectional 4x OCTH[1:0]= 015

Von /20
Low OC threshold, VocTH3 Bidirl | -4% Voo/2- |+4% v CSDx=1, P_7.11.63
bidirectional 5x OCTHI[1:0]=10s

Von /20
Low OC threshold, VoctHa BidirL | -4% Voo /2- |+4% v CSDx=1, P_7.11.64
bidirectional 6X OCTH[1:0]=11g

Von /20
Thermal warning and shutdown
Thermal warning junction Tiw 120 140 160 °C See Figure 36 1) P_7.11.48
temperature
Thermal shutdown junction TisD 160 180 200 °C See Figure 36 1) P_7.11.49
temperature
Thermal shutdown hysteresis | Tjnys - 10 - °C 1) P_7.11.50
Ratio of Tispto Tyw Tisp/ Tiw - 1.20 - - 1) P_7.11.51
Thermal warning filter time tW_FILT 7 10 13 us 1) P_7.11.55
Thermal shutdown filter time | tjsp_riLT 7 10 13 VS 1) P_7.11.56
1) REFEFEWR, BIZITEE.
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% MOSFET JRZh2R IC

6. RIPFIISHT

2)  troc EEBEMNBARNRE L. SRIEKEEIAREE CSO BIUME (RK2us, tser) FMEPMERER (<1ps) o
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TLE92108-232QX Infineon
% MOSFET JRZh2R IC

7. HITIMEEEO (SP1)

7 BITIMZIEDO (SPI)
24 (L BITIMEIED (SPI) B SL IR s HI28 A0 TLE92108-232QX ZiEIMN@EE. EAFEEMITHISSM, HiFNEATF
T EMBIR S 1788, MOSFET IXGHES ICYEH SPI MATL, TiakdshI281ES SPI EM.

ZEROBE— T HITHIERASIM (sD1), BTFRHEERESEMG; — M RT8ERE5IM (SD0), BATFMEH
BREERSE; UN— BT (SCLK ), BT FEEmANBLEET, SHEESIH (CSN) BRANRERHT
#Oo

SPI MM CSN BYTFPEBEFFIE, 7F CSN FOTRFEGHAIE], SCLK A NIREF (BFEhikiE cPOL=0) -, SDI _L#EUAY
FIRBTE SCLK BYTFEB 8 N\o SDO KIXMIEUETE SCLK Y EFATY (BI$H4EMAI CPHA=1) » &IIE 42,

AL (MSB, {i23) FEBN/Bi.
B NWNBFRIELTECSN B EFHBHIT.
SPI Y SZ IR ML RN S e HEEC B

7.1 BE I MLEER SPI Y
B B MAIERE, HIEHIZSA LR ITHE N SPIMMLIEY CSN S (Bl 41)
Microcontroller TLE9210x Device2 Device3
SDI SDO SDI2 SDO2 SDI3
— — — T —
- _Ix - _lx
JNE JNE
MCSN1
MCSN2 .
MCSN3 s
MCLK
MOSI >
MISO l—
41 =AM RY BRI MALERR

—ANSPIEITLH 24 mizARY (B 42):
o SDIHE—MNFT, EEREMIBEET
v SDO EHIERBIRFENEBEREET, AREEmMNMNEINET,
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TLE92108-232QX
% MOSFET JRZh2R IC

7. HITIMEEEO (SP1)

afineon

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

v

CSN _|

I | f time
I CSN low to high: data from shift register 1s transferred to output functions I

ac ) MU === 1 1
I I r I time
I MSB I I Actual data LSB I New data

SDI I
SDO
SDO will change state on the rising edge of SCLK signal
42 SPI #iEfEH

HHFFFHRIMSBRA G E 9«17,
HittFHIEE (WE 43):
«  BinEEFEsE (Al4:0])
o IREREY:
- XFEHIEFRS:
- RiE oPfiimm=‘0
#E: opPfi="1'
- WFREFFSS
- RE: oPfi="0
- EBFESoPfi="1
NFRMIMNIERE, REMUEFTIRIE (LABT) BB N1, MWiRMELN

SPIMYELE— IR . FUFFRABER— SPIMIAR SDO HBit. X MFRRL T REUEH Z0R

SEERAAEIMNSPIEZ N E,

17 OPIEZMIFTHRMERIL, SNE 43
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TLE92108-232QX
% MOSFET IREh2R IC In Ineon

7. HITIMEEEO (SP1)

SDI |MSB Address Byte Data High Byte Data Low Byte LSB
2322|2120 1918|1765 1a]13]12]1n|l10]lo|lsl|l7]le]ls]als|l2]1]o
1 |““BT aa [ A3 | A2 | A1 | A0 | oP | |D15|D14 D13 | D12| D11 |D10| D9 | D8 || D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Response corresponding to the incoming address byte
A

( )]
SDO (MsB Global Status Byte Response High Byte Response Low Byte LSB

23| 22 | 2 20 | 19 | 18 | 17 | 16 15114 | 131211 [10]| 9 8 7|16]|5]|]4]3]|2 1 0

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

Time
t

MSB is sent first in SPI message

43 ER Tk MAATL 05 438 B9 ook PRI Pl i

7.2 LREIRFE (GEF)

7£ CSN TREAME—SCLK EFAZIEIA SDO EIRE £ FHEIRINE (GEF), MR B EPESR 424 RKE L
EBE I (POR), M GEF Bfil, Ht, TEEMISPIBTEPRKHENALHITIRRES 20T (B 44) o

CSN ' '

| |

SCLK | |
*—»

| | i

| | time

soi 0 ! !
*—’
| | time

| |

High Impedance | | High Impedance
Global Error Flag

SDO I l

: : time
& 44 GEF - 0 By s /F H 2R

7.3 ERREFH

SDO 7ERI/\ 1 SCLK AHARB HE/IREF T, ZHFFaseft TS HFRSHR, ZFTiREG U THERER:
o WERE (FSMI) o

o CREHR (TEAD) : RAES (Tw) MAXET (TsD) ZEIREEHAS,

o EUREBEN (NPORI, BEF43FEMUFRM)
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TLE92108-232QX
% MOSFET JRZh2R IC

afineon

7. HITIMEEEO (SP1)

+  EBJRTEIR (SUPE i)
BRAE,

+ VDS IEITHIR (VDSEAIL)

o R (ocfin)

o SPIMNEEIR (SPIE i) o

DSOVEF2R Iz BRI EIA S,
: OC1FIOC2RENI 2 IBIAYZEEEHS ( GENSTAT HiF28) o

D VSRIEXEE (VSuv) . VSIZEXET (vsov) MEBEREXE (CPUv) ZERNE

2 IR R BN FE T E 15 TDREG LB (1H9IZ 458505 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.

TRERTHNAEEBRSFHMERTS PIREHE:

R26 2RRESFT AR IRFEPR SR E
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 ... 31) (see GENSTAT) - 1if MSKTDREG = 02)
0 if MSKTDREG = 12)
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) BIRIKETEFTFEE GENSTAT,
2) BRITHIFFEE GENCTRL2,
P54 NPOR FY9ZCIA1E (LEEL/E) 770, R GEF B9 UEA 10

AEHERERINT, FRT WDTRIG 25, THIFESMELENMIAME (BB E4238) . BELX2KRAT

HERS AR (WDTRIG fibfsh) #EEEF, FHE SPIE LEHEL
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TLE92108-232QX
% MOSFET IREh2R IC In Ineon

7. HITIMEEEO (SP1)

7.4 SPI $H iR
SPITELFHIREF T (SPIE) FIMA—MEIRIRE RS B MEP BT E S, NRERE DHAEINEISPITMY 8
iR, W SPIE iLFTE T—1 SPHBIEHRE L
ETEHREMHT, SPIEIKRENL:
v CSNAREBTAEZURRIAISCLKET Shpkhgkh (N EEIR)
VRS
2/ DF 24
- S 24 BRE 8 BIEEK
v REEHIESESPHE S AR BIRME AL (MHYEEIR) o
o KRB EIRMEEIR (WE 45185 2 M5 3): 7E CSN _EFHAT FFEAHAIE, MANMESE (Y
iR) o
o REMFMNFURRE—MMILEFT (IR .
v EHEET: AITHISRARRINFAEE —MMIEFY, BIRE— I uFT EIFE NMutFER ZEE
E) o TEXMIERT, 7E SPIlgRIREBIHAE], SDOESENM A", UHLEEMIEERITHIRNES
(TMYEEIR) o
o« XihiE ox1F (2814 ID FTFER, RISHIIL = 0x1F)BNERRIES
v BENERS A SRR PWMIEE,
v EHEZSEXTRINEAEASERESHERETRERY (BSHAE 423%) .

2! A FRCERGTEZ 1 PWM BB HIFHHT SPI 15 S 150

EBELZ2ERXT, BRTEANWDTRIG 29, FEEARIEHIFFER. WEX THERE NiiSRIEE SPIE i,
AfRSPIBEHIER:

»  TECSN FEGRZAN, SCLKAFURFHREFED ter; £ CSN FEEZE, SCLKATURFHEE T E M ticao
+  CSN EFBZAET, SCLKATRFHEBTEED t,y; £ CSN EFEZIE, SCLK BAURFHEREFED teewo

18 fRIZ SPIWIAE ERMBIRNE

2.0
2024-01-23
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TLE92108-232QX
% MOSFET IREh2R IC In Ineon

7. HITIMEEEO (SP1)

Case 1: Correct SCLK signal

Correct incoming clock signal Correct clock during CSN rising edge
A J
CSN
timre
tBer | tiead tiag 1 tBEH
—X——> X
s [ === =]t
time
Case 2: Erroneous incoming clock signal
CSN
I time

ECLK is High with CSN falling edge

e BARAR == AT |

tim?e
Case 3: Erroneous clock signal during CSN rising edge
CSN

Clock is High with CSN rising edge ! time

soux it ————- HHHHHHHm
i i B B R | >
! time

& 45 B AR M ER IR

SPIE (UMY E I KA BUR T EIRAVREA

v EEEEXT:
MR—NEFE AL L PWM IBE, RITHIZS 0 ERR HBVOUT_PWMERR.
SIF SPIE IREMEHMEEIR, MITHISSH AL IEIERBISPIN,

v WRSPIEEBETHERSER, MBHHMTHNEEER,

7.5 S
EEEEIRER, EVEHELE/MYEAN (BREH MOSI) EEZIMAVLE SDIe F—"MW1 SDO EZEFEHF T—
DML SDI, FERERE— 1Y SDO EHIZZIENV N/ MV LEEE (FRI2/ MISO)

2.0
2024-01-23
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% MOSFET IREh2R IC In Ineon

7. HITIMEEEO (SP1)

EREHERED, HITHI2SH MCSN EZZIFREMILCSN N (Bl 46) o

NTZIFHEHACE, TLE92108-232QX E=Z#B1d 24 URY SPI M, AIIREIEE 8 KIS, HEEEMUFTH

£,

EHTEHER, TLE92108-232QX I ILIEARIT:

1. TLE92108-232QX BN 8 (Ufs (U F 725517, BEITCEKIIE— M utFT, F—MEREIRMIEF T
BEMAEBSHHALFT,

2. TLE92108-232QX Hi%&F sbl E%l%I sbo, BEIWNE RE—MHutFH5,
TLE92108-232QX Rtk = T Xt iz B9 Ma i =5 {3 F AR AL F T8 o

4. HERE—TMUFTZE, TLE92108-232QX £/ 16 (Ui FFe8151T, EHE SPIMLER,

Microcontroller
TLE9210x_1 TLE9210x_2 TLE9210x_3
SDI1 SDO1 SDI2 SDO2 SDI3 SDO3
MOSIC1——»( Ao g T—
ANE ARE ARE
n
5B S| 13 81 |3

Y'Y

MCSN j
MCLK
MISO [«

Eae =ATLE9210xBR N H AL E

EREHIEET (B 46) , RzHIsIIIgI TR & EUtEEFT (B 47)
1.  BEEtitFETeipRx:
o BRAEMHEET 1 (WF TLE9210x 1) , FAFAXMUFTI 2 (XWF TLE9210x_2) , FAFAXMAUL
FT3 FF TLE9210x_3) »
v RE—MMIIEF TR LABT (LA “1”, TR EtitF T8 LABT L4 FA“0%
—BEE T HUF T, HIEFTHRESRERIRE —RAX:
BT RIXTLES210x 3 IS F TR, AEAIXTLEI210x_3 BIEALF T iR,
AERIXTLEI210x 2 S F B, & KIXTLEI210x 2 BRI F TR,
o RERIETLESR10x_1 NSMUFTHIR, BELE TLER210x_1 RN FTHEE. ERIFEETRE
— N 234RY SDO BYENBN/ ML (MISO ) HEUk:
1. SPIMAFFIAET. CSN FREAMEBE— SCLK EFHAZ BIMFIE 2B HEIRIFE (GEF) FUiBIBEA S,
2. /N TLERIx NEAREFH (RRRAIRF) :
v BERBEIN T TLE9210x_3 2 BIREFTI 3 (GSB3), AGIZEU GSB2 (YR F TLE9210x_2) , &fa
FUL GSB1 (XFRZF TLE9210x_1) o
3. &/ TLE9210x HOMe 748 R I 7 HE5 ) -

o BREITLE9210x 3 MM SIF T, HFEUWE TLE9210x_3 MK F T

N
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TLE92108-232QX
% MOSFET IRZ2E IC Infineon

7. HITIMEEEO (SP1)

o RBEWEITLE9210x_2 N S UF T, EHFEWE] TLE9210x_2 B R{AIF T

o SABRWERI TLE9210x_1 NN S F T, HEEWE TLE9210x_1 BN AIF T3

SCLK o ,{ 8 CLOCK CYCLES X 8 CLOCK CYLES X 8 CLOCK CYCLES X 8 CLOCK CYLES '8 CLOCK CYCLES X 8 CLOCK CYLES X' 8 CLOCK CYLES X 8 CLOCK CYCLES X 8 CLOCK CYLES )\
‘

CSN 0

MSB=1,LABT=0 MSB=1,LABT=0 .

\
\
:
!
\
-
|
|
‘
o K ADDRESS BYTE1 XADDRESS BYTEZX X X X DATA2 High Byte X DATA2 Low Byte X DATA1 High Byte X DATA1 Low Byte
A

MOSI = SDI1

)—

spiz= S—<DO1 GEF1X‘GLOBAL sTATUS1 X ADDRESS BYTE2 X X RESP.1 High Byte ¥ RESP.1 Low Byte X* X X?ATAZ High Byte X' DATA2 Low Byte e
4 <

)_

)_

5 e e s TR
N L T T ———

7
! ]
SDI3 = S.Dozi N — i —
- —@GLOBAL STATUSZXGLOBAL STATUS1X X RESP.2 High ByteX RESP.2 Low Byte X RESP.1 High Byte {| RESP.1 Low Byte X X
7 T ~ =T Tem—
! | \ Soo T— P —,
i | K « e —n > T -
:< GE‘QF},Z,X XeLoBAL sTaTUs2)Y GLOBAL STATUS1 X X X RESP.2 High Byte X' RESP.2 Low Byte X RESP.1 High ByteX RESP.1 Low Byte
Time
® Last address byte: MSB = 1 and LABT = 1 i SDIx is copied to SDOx ‘ g-bitshift register e :G'bit shift register
| 47 = TLE9210x 2R F TEHEECERY SPI
Datasheet 92 20
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TLE92108-232QX
% MOSFET JRZh2R IC

7. HITIMEEEO (SP1)

7.6

xR 27 S

YN5R VSOVTH=0, M VS=6.0VE 18V; SR VSOVTH=1, MIVS=6.0VZE28V; VDD=3.0VE55V, Tj=-40°CE

SPIRSFE: BF

SPI#EO

150°C, PREEBEMEN T, EMBERANSIE FRIESHEHER)

infineon

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

SPI frequency
Maximum SPI frequency fspl,max - - 4 MHz |Y P_8.6.1
Delay from EN rising edge to first SPI frame
SPI interface setup time?/ tseT spi - - 150 Hs ) P _8.6.32
SPlinterface, logic inputs SDI, SCLK, CSN
High input voltage threshold Vi4 0.7 x - - \'% P_8.6.2

VDD
Low input voltage threshold Vi - - 0.3x \Y P 8.6.3

VDD
Hysteresis of input voltage Viny - 0.12x |- \Y 1) P _8.6.4
VDD
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 Rep_spl, 20 40 80 kQ Vspi, Vsak=0.2x |P_8.6.6
SDI, SCLK Rep,_scix Vop
Input capacitance at pin CSN, |G - 10 - pF JOV<Vp<55V |P_8.6.7
SDI or SCLK
Input interface, logic outputs SDO
H-output voltage level V/sDoH 0.8 x - - v Ispon=-1.6 mA P_8.6.¢
7)D)
L-output voltage level VspoL - - 0.2 x v IspoL=1.6 MA P_8.6.
V/bD
Tri-state Leakage Current IsboLK -10 - 10 HA 1) Vesn=Vop; P_8.6.]
0V <Vspo< Voo

Tri-state input capacitance Csbo - 10 15 pF 1) P_8.6.]
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

tpCLK tpCLK
SCLK Low Time tSCLKL 0.45x |- 0.55x |ns 1) P_8.6.14

tpCLK tpCLK
SCLK Low before CSN Low tBEF 125 - - ns b P_8.6.15
CSN Setup Time tlead 250 - - ns 1) P_8.6.16

(BEETFA......)
2.0
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TLE92108-232QX
% MOSFET IREh2R IC In Ineon

7. HITIMEEEO (SP1)

®27 (%) B sP1ZO

YN5R VSOVTH=0, M VS=6.0VE 18V; SR VSOVTH=1, MIVS=6.0VZE28V; VDD=3.0VES55V, Tj=-40°CE
150°C, FREEREMEX T, EMERMASIH (PRIESEWEA)

Parameter Symbol Values Unit |Note or Test Number
Min. Typ. Max. Condition
SCLK Setup Time tlag 250 - - ns 1) P_8.6.17
SCLK Low after CSN High {BEH 125 - - ns 1) P_8.6.18
SDI Setup Time £SDI_setup 100 - - ns 1) P_8.6.19
SDI Hold Time £SDI_hold 50 - - ns 1) P_8.6.20
Input Signal Rise Time at pin | triN - - 50 ns 1) P_8.6.21
SDI, SCLK, CSN
Input Signal Fall Time at pin | tfin - - 50 ns 1) P_8.6.22
SDI, SCLK, CSN
Delay time from EN falling tDMODE - - 6 us 1) P_8.6.23
edge to standby mode
Minimum CSN High Time tcsNH 3 - - us 1) P_8.6.24
Data output timing. See Figure 42.
SDO Rise Time trsDo - 30 80 ns 1) Cioad= 100 pF P_8.6.25
SDO Fall Time tfsDo - 30 80 ns 1) Cioaa= 100 pF P_8.6.26
SDO Enable Time after CSN tENSDO - - 50 ns 1)Low Impedance |P_8.6.27
falling edge
SDO Disable Time after CSN tpIssDo - - 50 ns 1)High Impedance |P_8.6.28
rising edge
Duty cycle of incoming clock | dutyscix 45 - 55 % 1) P_8.6.29
at SCLK
SDO Valid Time for Vpp =5V tvASDO5 - - 50 ns 1)Vspo<0.2xVop |P_8.6.31
Vspo > 0.8 X Vip
Cload: 100 pF

1) REFEFNR, RIRITEE
2)  EN EFESSAAERSPIHES ZBIFFRHVIER

2.0
2024-01-23
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% MOSFET IREh2R IC In Ineon

7. HITIMEEEO (SP1)

tiead tiag tcsnH
focLK
8Vt
CSN 0.8Voo
" 0.2V
tsciLkH tscLkL
/ N\ 0.8k
SCLK \ / DD
N— p— 0.2Voo
tsDI_setup tspi_hold
/- N 0.8V
sDI / " ,)(‘ 0.2Voo
tenspo tvaspo foisspo
h ¥ N V4 h ¢ V4 O.BVDD
Sbo v 4 IX\ IX‘ 0.2Voo
= 48 SPI RIS ¥
T A |
EN EN |
i
I tSETl
sPl QRO sPl K XXXXXXO——
)
I
A) SPI message ignored B) SPI message accepted
=] 49 M EN EFABRIE— sPi@ R LY E]
Datasheet 95 20

2024-01-23



TLE92108-232QX

infineon

% MOSFET IRXzh2% IC
8. HFEJAUE
8 B iFasilig
8.1 BHIFFEE
<28 Hrafid
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=0o0r1 0x0000
times setting 1
CCP_BLK2_ACT Cross current protection and blank | 0x05 and REG_BANK =0 0x4924
times setting for active MOSFETSs 1)
CCP_BLK2_FW Cross current protection and blank | 0x05 and REG_BANK=1 0x4924
times setting for FW MOSFETs1)
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 1))
PWM_ICHG_FW Charge current for half-bridges in 0x0B and REG_BANK =1 0x18C6
PWM (FW MOSFETs 1))
PWM_IDCHG_ACT Discharge current of active 0x0C and REG_BANK =0 Ox1CE7
MOSFETs1)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_FW currents for half-bridges in PWM2),
tCCP and tBLANK setting for FW
MOSFETS:)
TDON_OFF1 Turn-on and turn-off delays for PWM | OxOE and REG_BANK=0or 1 0x0AO0A

channell

(REAKTR......)
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9%

2.0
2024-01-23



QT
TLE92108-232QX
% MOSFET IREh2R IC In Ineon

8. HFE!W/HB

x28 (&) FFESER

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 O0x0AQ0A
channel2

TDON_OFF3 Turn-on and turn-off delays for PWM | 0x10 and REG_BANK=0or1 O0x0AQ0A
channel3

1)  BEE53.1ZXTFTEENMLA MOSFET FIENX,, ZEXEURTF AGC
2)  ICHGMAX t2 2B SN EEIMOSFET FYEE 7,

8.1.1 BAEHFERNERPIZEE

8.1.1.1 ERKHSEE1

GENCTRL1 Address: 00000z
General Control Register 1 Reset value: 0000 0000 0010 0110s
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
Csp2 CSAG2 csp1 CSAG1 BANK| TH | OCK | ved DE ved | GADT OCEN ER RIG
'w rw r'w rw rw rw r'w r r'w r r'w rw r'w r'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

10540 V/V

11580V/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
00g 10 V/V (default)
01520 V/V
10s40V/V
11:80V/V
(REETA......)
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TLE92108-232QX

afineon

% MOSFET JXEh28 IC
8. HEFHRNE
()
Field Bits Type Description
REG_BANK 9 rw Register banking
0g (Default) refer to CCP_BLK2_ACT, PWM_ICHGMAX_CCP_BLK3_ACT,
PWM_ICHG_ACT, ST_ICHG, PWM_IDCHG_ACT
1gRefer 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 = Vsovorr1 (Min. 19V, default)
18 Vsov oFF = 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
1z Modulation frequency 15.6 kHz (default)
Reserved 4 r Reserved. Always read as ‘0’
IPCHGADT rw Adaptation of the pre-charge and pre-discharge current
0g 1 current step (default)
152 current steps
OCEN 2 rw Overcurrent shutdown Enable
0Og Disabled
1gEnabled (default)
WDPER 1 rw Watchdog period
08 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.
A XUt B 77 28I 1] 5 3 (o] 465 BT % WDTRIG 1iLe ZWY, sHFHANKIELLET, ESHFE 4.2.3
=,
8.1.1.2 ERIEHIFEFESSR?2
GENCTRL2 Address: 00001s
General Control Register 2 Reset value: 0100 0001 1000 0000s

15 14

13

12

11

10

9 8 7 6 5 4 3 2 1 0

POCH | BD_P | AGCF IHOL | WDDI | MSKT| CPUV | CPST
GDIS | ASS | ILT AGC b | s |DREG| TH | Ga | TFVDS OCTH2 OCTH1
rw rw rw rw rw rw rw rw rw rw rw rw
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8. HFIEAE
Field Bits Type Description
POCHGDIS 15 rw Postcharge disable bit
0s The postcharge phase is enabled during PWM (default)
15 The postcharge phase is disabled during PWM
BD_PASS 14 rw Bridge driver passive mode
0Og 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
Og No filter applied (default)
15 Filter applied
AGC 12:11 rw Adaptive gate control
00s (default) Adaptive gate control disabled, pre-charge and pre-
discharge disabled
01z 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 locues (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)
lsthe 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 Vcpuy (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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8. EHFRME
(4%)

Field Bits Type Description

TFVDS 5:4 rw Filter time of drain-source voltage monitoring
005 0.5 s (default)
01lglus
1082 ps
113 us

OCTH2 3:2 rw Overcurrent detection threshold of CSO2 with CSD2=10
005 Vesoz > Voo (default)
018 Vcso2> Vbpy2 + Vbp/10
108 Veso2> Vopja+ 2 x Vop/10
115 Veso2> Vopa+ 3 x Vip/10
Overcurrent detection threshold of CSO2 with CSD2=1
008 Vesoz> Vo + 2 X Von/20 or Vesoa < Vopja- 2 X Vop/20 (default)
016 Veso2™> Vopjz + 4 X Vop/20 or Vesoa < Voo - 4 X Vop/20
108 Veso2™> Viopja+ 5 X Vion/20 or Veso, < VDD/2 - 5 xVpp/20
115 Veso2> Voo + 6 X Vop20 Or Vesor < Vooja- 6 X Vop/20

OCTH1 1.0 rw Overcurrent detection threshold of CSO1 with CSD1=0
00¢ Vcsor > Vooy2 (default)
018 Vcso1> Vop/2+ Vbp/10
108 Veso1> Vopja+ 2 X Vop/10
11 Vesor> Voo2 + 3% Vop/10
Overcurrent detection threshold of CSO1 with CSD1=1
008 Veso1> Vo 2 X Voo /20 or Vesox< Vipyz - 2X Voo/20 (default)
015 Vesor> Voo + 4% Voo/20 or Vesox< Vopyz - 4% Voo/20
108 Veso1™> Vopj2 + 5 X Vop/20 or Vesox< Vops2 - 5 XVop/20
118 Vcso1> Vbbpy2 + 6x Vbp/20 or Vcsox< Vbby2 - 6x Vbp/20

8.1.1.3 NIRIEFEEE HB1-4
VDS1 Address: 00010g
Drain-source monitoring threshold HB1-4 Reset value: 0000 0010 0100 1001s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HB4D | HB3D | HB2D | HB1D HB4VDSTH HB3VDSTH HB2VDSTH HB1VDSTH
rw rw rw rw rw rw rw rw
Field Bits Type Description
HB4D 15 rw HS4 Drain-source monitoring)
0g Drain-source monitoring: DH - VSH4 (default)
1g Drain-source monitoring: CSIN1 - VSH4
HB3D 14 rw HS3 Drain-source monitoring)
0g Drain-source monitoring: DH - VSH3 (default)
1g Drain-source monitoring: CSIN1 - VSH3
(RBLT;......)
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(%)

Field Bits

Type

Description

HB2D 13

rw

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

HB1D 12

rw

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

HB4VDSTH 11:9

rw

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

r'w

HB3 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

HB2VDSTH 5:3

r'w

HB2 drain-source overvoltage threshold
0005 0.15V

00150.20 V (default)

0105 0.25V

01150.30V

100s0.40V

10150.50V

11050.60V

11152.0V

HB1VDSTH 2:0

rw

HB1 drain-source overvoltage threshold
0005 0.15V

00150.20 V (default)

010s0.25V

01150.30V

10050.40V

10150.50V

11050.60V

11152.0V
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8. HFHEME

1) EAT HSx LSxBREIER

185 W54 VSHx - VSL SRFEREY.

8.1.1.4 IR EIEIR{E HB5-8

VDS2

Drain-source monitoring threshold HB5-8

15 14 13 12 11 10

Address:
Reset value:

00011s
00000010 0100 1001s

9 8 7 6 5 4 3 2 1 0

HB8D | HB7D | HB6D | HB5D HB8VDSTH

HB7VDSTH HB6VDSTH HB5VDSTH

rw rw rw rw rw

rw rw rw

Field Bits Type

Description

HB8D 15 rw

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

HB7D 14 rw

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

HB6D 13 rw

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

HB5D 12 rw

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

HB8VDSTH 11:9 rw

HB8 drain-source overvoltage threshold
0005 0.15V

00150.20 V (default)

010s0.25V

01150.30V

10050.40V

10150.50V

11050.60V

11152.0V

HB7VDSTH 8:6 rw

HBT 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

(REETR......)
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(&)

Field Bits

Type Description

HB6VDSTH 5:3

rw HB6 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

HB5VDSTH 2:0

rw HBS5 drain-source overvoltage threshold
000 0.15V

00150.20 V (default)

0105 0.25V

01150.30V

100s0.40V

10150.50V

11050.60V

11152.0V

1)

ERTF HSx. LSx BRIREER

185 W54 VSHx - VSL SRFEREY.

8.1.1.5 RXHERFIFAZAKRIENIZE 1
CCP_BLK1 Address: 00100s
CCP and Blank times setting 1 Reset value: 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
rw rw rw rw rw rw rw rw

Field Bits Type Description
HB8CCPBLK 15:14 rw Cross-current protection and blank times applied to HB8

005 (tHB8CCP, tHB8BLANK) = (tCCP1, tBLANK1) (default)

015 (tHB8CCP, tHB8BLANK) = (tCCP2, tBLANK2)

105 (tHB8CCP, tHBS8BLANK) = (tCCP3, tBLANK3)

115 (tHBSCCP, tHBS8BLANK) = (tCCP4, tBLANK4)
HB7CCPBLK 13:12 rw Cross-current protection and blank times applied to HB7

005 (tHB7CCP, tHB7BLANK) = (tCCP1, tBLANK1) (default)

015 (tHB7CCP, tHB7BLANK) = (tCCP2, tBLANK2)

10s (tHB7CCP, tHB7BLANK) = (tCCP3, tBLANK3)

115 (tHB7CCP, tHB7BLANK) = (tCCP4, tBLANK4)

(REETR......)
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Field Bits Type Description
HB6CCPBLK 11:10 rw Cross-current protection and blank times applied to HB6

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

115 (tHB6CCP, tHB6BLANK) = (tCCP4, tBLANK4)
HB5CCPBLK 9:8 rw Cross-current protection and blank times applied to HB5
005 (tHB5CCP, tHB5BLANK) = (tCCP1, tBLANK1) (default)
01g(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)
01s (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)
01g(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
005 (tHB1CCP, tHB1BLANK) = (tCCP1, tBLANK1) (default)
01g(tHB1CCP, tHB1BLANK) = (tCCP2, tBLANK2)

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

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

tCCP1, tBLANK1) (default)

= (
= (tCCP2, tBLANK2)
= (
= (

=
=
=
=

=
=
=
=

—— o~ o~

=
=
=
=

152 % CCP_BLK2_ACT. PWM_ICHGMAX_CCP_BLK3_ACT. CCP_BLK2_FW #1PWM_ICHGMAX_CCP_BLK3_FW 3J3F
(tCCPx, tBLANKxX) YIS E, x=1...40

8.1.1.6 XRXBREFEIFMTHNEIIZE 2, BAFIEE) MOSFET

2B BEFFAETREG_BANK =0 AlEH#4L00101B 15/5], tCCP FItBLANK & /5 F.Z 5 MOSFET,

CCP_BLK2_ACT Address: 00101s
Active CCP and Blank times setting 2 Reset value: 01001001 0010 0100s

2.0
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8. HFIEAE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R:::’ TCCP3_ACT TBLANK2_ACT TCCP2_ACT TBLANK1_ACT TCCP1_ACT
r rw rw rw r'w rw
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 F&h MOSFET HY3Z X Bt R BT E]
TCCPx_ACT[2:0],x= |Active cross-current protection HBx, x = 1...4 (typical)
1..4

000s 375ns

001g 625 ns

010s 1lus

011s 1.5us

100s 2 us (default)

101g 3us

110g 4 us

111g 16 us1)

1) HXFHEN 16 ps R R ERRIFISER, SAATZFHNREERBITIRETE 30mA LUT, LStk f. XFH

SEITHIHEAT, BB RS 1EES ST_ICHG ; XTF PWM ITHIRY N, 158 1RE1E8S PWM_IDCHG_ACT,

%30 ZE&h MOSFET BUiRFRE [E= HEYia]

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

=1..4

000s 625 ns
(REELTm......)
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30 (%) Fzh MOSFET RYiRIFEES B EYIE
TBLANKxX_ACT[2:0],x |Active drain-Source overvoltage blank time tBLANKX, x = 1...4 (typical)
=1..4

001g lus

010g 1.25yus

011g 1.5us

100s 2 us (default)

101g 3us

110g 4 us

111g 16 us1)

1) EXERREN 16 us BIRIEEET AERN, RARTFZFHHNIRSIBRAIIEEE 30 mA LUT, OB RRIRaasdH. XFiF
ST HINAT, BBHETEES ST_ICHG ; XTF PWM ITHIRVF 4, 1BBIREFF28 PWM_ICHG_ACT .

XF 5 MOSFET BY tBLANK4. tCCP4 F tBLANK3 FUIEE, 152 % PWM_ICHGMAX_CCP_BLK3_FW,

X T4 (tCCPx,tBLANKx) BRET B ¥455, 155 1% CCP_BLK1,

8.1.1.7 XRXBREIFMTHNEIZE 2, BFELE7H MOSFET

B BEFAETREG_BANK =1 AfFFEH#14F 0 0101B 15/5], tCCP FTtBLANK 1&/5F £E7 MOSFET,

CCP_BLK2_FW Address: 00101s
FW CCP and Blank times setting 2 Reset value: 0100 1001 0010 0100¢
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R::j’ TCCP3_FW TBLANK2_FW TCCP2_FW TBLANK1_FW TCCP1_FW

r rw rw rw r'w rw
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

(REETR......)
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(%)
Field Bits Type Description
TBLANK1_FW 5:3 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 £257 MOSFET R X BBt fR1FE ]

TCCPx_FW[2:0], x=1...4 | FW cross-current protection HBx, x = 1...4 (typical)
0008 375ns

001s 625 ns

010g lus

011g 1.5us

100s 2 us (default)

101g 3us

110g 4 us

111g 16 usy)

1) YUXTHEFNA 16 ps R X BRFRIPEERY, ZFEFNRARIERVIUZET 30 mA LUT, LUBSMRIREIES SR, BERAFE
25 ST_ICHG , XTFHFEUTHINANT; XTF PWM ITHIBVFEN, BB IREF2s PWM_ICHG_FW,

®32 L5 MOSFET RYRIRE [E% A EY 8]
TBLANKx_FW[2:0],x= | FW Drain-Source overvoltage blank time tBLANKXx, x = 1...4 (typical)
1..4

0008 625 ns

001s 1lus

010z 1.25us

011g 1.5us

100s 2 us (default)

101g 3us

110g 4 us

111, 16 psy)

1) HXSFFHEN 16 us BIRRE EE AMEN, RARTZFFIREERGIKETE 30 mA LT, LUBRMRIEENSEE R, XFH
SIEHINNT, BB AE T8 STICHG ; XTFPWMITHIMI AR, 52 Z 1788 PWM_ICHG_FW o

K F4557 MOSFET BY tBLANK4. tCCP4 #1 tBLANK3 BYIRE, 15EIRIPWM_ICHGMAX_CCP_BLK3_FW ; XT3
(tCCPx,tBLANKx) BRETE|F4F, IBBIHCCP_BLK1 o

2.0
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8.1.2 =3 iR

8.1.2.1  ¥HER

HBMODE Address: 00110s

Half-bridge mode Reset value: 0Os

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

HB8MODE HB7MODE HB6MODE HB5MODE HB4MODE HB3MODE HB2MODE HB1MODE

rw rw rw rw rw rw rw rw

Field Bits Type Description

HB8MODE 15:14 rw Half-bridge output 8 mode selection
00s HB8 is in high impedance (default)
015 LS8 is ON

10gHS8is ON

11z Reserved - HB8 is in high impedance
HB7MODE 13:12 rw Half-bridge output 7 mode selection
00s HB7 is in high impedance (default)
015 LS7is ON

10gHS7is ON

11gReserved - HB7 is in high impedance
HB6MODE 11:10 rw Half-bridge output 6 mode selection
00s HB6 is in high impedance (default)
015 LS6is ON

10gHS6 is ON

11z Reserved - HB6 is in high impedance
HB5MODE 9:8 rw Half-bridge output 5 mode selection
00s HB5 is in high impedance (default)
015 LS5is ON

10gHS5is ON

11gReserved - HB5 is in high impedance
HB4MODE 7:6 rw Half-bridge output 4 mode selection
00sHB4 is in high impedance (default)
015 LS4 is ON

10gHS4 is ON

11gReserved - HB4 is in high impedance
HB3MODE 5:4 rw Half-bridge output 3 mode selection
00sHB3 is in high impedance (default)
015 LS3is ON

10gHS3is ON

11gReserved - HB3 is in high impedance

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

HB2MODE 3:2 rw Half-bridge output 2 mode selection
00sHB2 is in high impedance (default)
01 LS2is ON
10gHS2is ON
11z Reserved - HB2 is in high impedance

HB1MODE 1:0 rw Half-bridge output 1 mode selection
00sHB1 is in high impedance (default)
015 LS1is ON
10gHS1is ON
11gReserved - HB1 is in high impedance

8.1.2.2 PWMIBEIZE

PWMSET Address: 00111g
PWM channel settings Reset value: 01101100 01100000 ¢
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reser | PASS PWM PWM PWM
ved | VDS PASS_MOD PWM3_HB 3_EN PWM2_HB 2_EN PWM1_HB 1_EN
r rw rw rw rw rw rw rw rw

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

0 DS monitoring in bridge passive mode disabled

15 DS monitoring in bridge passive mode enabled (Default)
PASS_MOD 13:12 rw Settings for bridge driver passive

mode 00; LS1-4 are always off

Note: Changing PASS_MOD from 00B to any other value
requires to clear DSOV 1) first before writing PASS_MOD,

015LS1-4 are always on (static brake)

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

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

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

Field Bits Type Description

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

001gHB2

010gHB3

011zHB4

100gHB5

101zsHB6

110sHB7 (default)

1113HB8

PWM3_EN 8 rw PWM channel 3 enable

0s PWM3 is disabled (default)
15 PWM3is enabled

PWM2_HB 7:5 rw Allocation of the PWM channel 2
000sHB1

001sHB2

010sHB3

0113 HB4 (Default)

100sHB5

101sHB6

110sHB7

111sHB8

PWM2_EN 4 rw PWM channel 2 enable

0s PWM2 is disabled (default)
13 PWM2 is enabled

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

001sHB2

010sHB3

011zHB4

100sHB5

101sHB6

110sHBT

111gHB8

PWM1_EN 0 rw PWM channel 1 enable

0s PWM1 is disabled (default)
1 PWM1is enabled

1) U8R DSOV RFiERR, PASS_MOD BIEIRIFIE 005

NRE—DF RGBS DECERT PWM EE, NSRS SPItHIR, FEREMAFHLTEET.

8.1.2.3 PWM Tl 75 B3 F1 5 5 B2 BT 8]
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8. HFHEME

TPRECHG

Charge and pre-charge time

15 14

13

12

11 10

Address:
Reset value:

0 1000g
0O

Reser EEP

AD

EN_D

ved -

Reser

ved

EN_G
EN_C
HECK

TPDCHG3

TPCHG3 TPDCHG2 TPCHG2 TPDCHG1

TPCHG1

rw rw

rw

rw

Field

Bits

Type

Description

Reserved

15

r'w

Reserved. To be programmed as '0’.

EN_DEEP_AD

14

rw

Deep adaptation enabled
0g 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
0g Detection of generator mode disabled (default)
15 Detection of generator mode enabled.

TPDCHG3

11:10

rw

Pre-discharge time of PWM channel 3
00 125 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

108 500 ns

1151000 ns

TPDCHG2

7:6

r'w

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

015250 ns

105 500 ns

1151000 ns

TPCHG2

5:4

r'w

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

015250 ns

105 500 ns

1151000 ns

TPDCHG1

3:2

r'w

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

015250 ns

105 500 ns

1151000 ns

(RIBET ]
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8. HFIEAE
()
Field Bits Type Description
TPCHG1 1:0 rw Pre-charge time of PWM channel 1
00s 125 ns (default)
01250 ns
10g 500 ns
1151000 ns
8.1.2.4  FFHsUrERARIEH
HBIDIAG Address: 01001g
Half-bridge diagnostic current control Reset value: 1100 0000 0000 0000¢

15 14 13 12 11 10

9 8 7 6 5 4 3 2 1 0

CSAl

CSA2L OC2FILT OCIFILT

CSA2 | CSA1 | HBS8I | HBT7I | HB6I | HB5I | HB4I | HB3I | HB2I | HB1I
_OFF | _OFF | DIAG | DIAG | DIAG | DIAG | DIAG | DIAG | DIAG | DIAG

rw rw rw rw

rw rw rw rw rw rw rw rw rw rw

Field Bits Type

Description

CSA2L 15 rw

Level of CSA2
05 CSA2 is configured as low-side
13 CSA2 is configured as high-side (default)

CSA1L 14 rw

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

OC2FILT 13:12 rw

Overcurrent filter time for CS02
005 6 ps (default)

01510 ps

10550 ps

115100 ps

OCI1FILT 11:10 rw

Overcurrent filter time for CSO1
005 6 ps (default)

01510 ps

10550 ps

115100 ps

CSA2_OFF 9 rw

Disable of CSA2
0s CSA2 enabled(default)
1z CSA2 disabled

CSA1_OFF 8 rw

Disable of CSA1
0s CSA1 enabled (default)
13 CSA1 disabled

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

HBS8IDIAG 7 rw Control of HB8 off-state current source and current sink
0s Pull-down deactivated (default)
1z Pull-down activated

HB7IDIAG 6 rw Control of HB7 off-state current source and current sink
0s Pull-down deactivated (default)
1z Pull-down activated

HB6IDIAG 5 rw Control of HB6 off-state current source and current sink
0s Pull-down deactivated (default)
1z Pull-down activated

HB5IDIAG 4 rw Control of HB5 off-state current source and current sink
0s Pull-down deactivated (default)
1z Pull-down activated

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)

1g Pull-down activated

HB1IDIAG 0 rw Control of HB1 pull-down for off-state

diagnostic 0g Pull-down deactivated (default)

1g Pull-down activated

8.1.2.5 IFFEFTMEBEMEE

2R BEFARE L REG_BANK =0 A B BAE WV B0 A7 7 BE3515],

ST_ICHG Address: 01010g
Static charge and discharge current selection Reset value: 0000 0000 0100 0100s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

HBSIC HB71| HB6l| HB51| HB4l| HB3l| HB2l | HB1lI
HGST CHGS| CHGS| CHGS| CHGS| CHGS| CHGS| CHGS ICHGST2 ICHGST1
T T T T T T T
rw rw rw rw rw rw rw rw rw rw
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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).

1s The static charge/discharge current 2 is applied to the half-bridge
8.

HBT7ICHGST 14 rw HB7 Selection of charge and discharge currents

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

1s The static charge/discharge current 2 is applied to the half-bridge
7.

HBG6ICHGST 13 rw HB6 Selection of charge and discharge currents

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

1s The static charge/discharge current 2 is applied to the half-bridge
6.

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).

1s 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).

15 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).

15 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).

15 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).

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

ICHGST2 7:4 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.

(REAKTR......)
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Field Bits Type Description
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 X&) MOSFET FlZt BB AR

=,
L.

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

PWM_PCHG_INIT Address: 01010s
Initial PWM precharge current selection Reset value: 0001 1000 1100 0110s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R::de' PCHGINIT3 PCHGINIT2 PCHGINIT1
r rw rw rw
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  EEIMOSFETHIPWMISERER
2B A7 #8810 REG_BANK = 0 A #2447 0 1011B 35/5], 7B B HHNE/EZMOSFET (ICHGI-3)
PWM_ICHG_ACT Address: 01011s
Active PWM charge current Reset value: 0001 1000 1100 0110s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reser ICHG3 ICHG2 ICHG1
ved

r

Datasheet

2.0
2024-01-23

115



QT
TLE92108-232QX
% MOSFET IREh2R IC In Ineon

8. FFRAUE

Field Bits Type Description

Reserved 15 r Reserved. Always read as ‘0’

ICHG3 14:10 rw Gate driver charge current of PWM Channel 3 (Active MOSFET)

Refer to Table 13

Default: 00110g: typ. 8.0 mA

ICHG2 9:5 rw Gate driver

charge current of PWM Channel 2 (Active MOSFET)

Refer to Table 13

Default: 00110g: typ. 8.0 mA

ICHG1 4:0 rw Gate driver charge current of PWM Channel 1 (Active MOSFET)
Refer to Table 13

Default: 00110s: typ. 8.0 mA

8.1.2.8  £E% MOSFET BY PWM 75 B3 /iR BB EB 37

ZE: EFr7ARET REG_BANK = 1 A4 0 1011B 15/8], 75 BRI BB NZIE 7% MOSFET (ICHGFW1-

3),

PWM_ICHG_FW Address: 01011g
FW PWM charge/discharge currents Reset value: 0001 1000 1100 0110s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R::de' ICHG3_FW ICHG2_FW ICHG1_FW
r rw rw rw
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 (4271
MOSFET)
Refer to 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 (4271
MOSFET)
Refer to Table 13, Table 14
Default: 00110B. Typ. charge 8.0 mA, typ. discharge: 9.4 mA
ICHGL_FW 4:0 rw Gate driver charge and discharge currents of PWM Channel 1 (8271
MOSFET)
Refer to Table 13, Table 14
Default: 00110B. Typ. charge 8.0 mA, typ. discharge: 9.4 mA
2 B 7 T 4277 MOSFET HY BRI Mo
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8.1.2.9 F & MOSFET BYPWMIK EB BB 7t
2B BEAEEOEMREC BANK = 0 A B BT 85151,

PWM_IDCHG_ACT Address: 01100s
PWM discharge current Reset value: 0001 110011100111
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CCso IDCHG3 IDCHG2 IDCHG1
r'w rw r'w rw
Field Bits Type Description
CCSO 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

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 & MOSFET Tl EB BB R¥NMa
y-7-% B &AM OE 2 REG_BANK =1 AA BV 4517 851515,

PWM_PDCHG_INIT Address: 01100s
Initial PWM predischarge current selection Reset value: 0011 0001 1000 1100s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCso PDCHGINIT3 PDCHGINIT2 PDCHGINIT1

rw rw rw rw
Field Bits Type Description
CCSO 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

(REAKTR......)
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Field Bits Type Description
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 PWMERAIRENEIEIF R EEh tCCP4. tBLANK 3/4

AE

B 77T REG_BANK = 0 A 57&8514F 0 11015 15/5], tCCP FItBLANK 1E/HFE 5 MOSFET,

PWM_ICHGMAX_CCP_BLK3_ACT Address: 01101s
PWM max. drive current Reset value: 0100 1001 0000 0000g
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
'tfg’ TBLANK4_ACT TCCP4_ACT TBLANK3_ACT | ICHGMAX3 | ICHGMAX2 | ICHGMAX1

r rw rw rw rw rw rw
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
TBLANK4_ACT 14:12 rw Blank timez) - tBLANK4 Active
Refer to Table 30
Default: 100g: typ. 2000 ns
TCCP4_ACT 11:9 rw Cross-current protectioni) - tCCP4 Active
Refer to Table 29
Default: 100g: typ. 2000 ns
TBLANK3_ACT 8:6 rw Blank timez) - 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 phases2)
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
11 charge: typ. 100 mA, discharge: typ. 100 mA

(RBETR
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Field Bits Type Description
ICHGMAX2 3:2 rw Maximum drive current of half-bridge mapped to PWM channel 2

during the pre-charge phase and pre-discharge phases2)
00s (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

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| ¥ 45, 15517 CCP_BLK1o

2)  ICHGMAX t2:2 PWM MOSFET [5G 3= FBERIEIFENNAY R, 1BEIRRE 12

8.1.2.12 PWMERAKIREHEBMRZEEFM FW tCCP4, tBLANK 3/4

2B Z 77 28T REG_BANK = 1 A#FfE#4F0 1101 B 15/4], tCCP ATtBLANK 155 F 4E7f MOSFET,

PWM_ICHGMAX_CCP_BLK3_FW Address: 01101s

PWM max. drive current Reset value: 0100 1001 0000 00005
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R:esde" TBLANK4_FW TCCP4_FW TBLANK3_FW | ICHGMAX3 | ICHGMAX2 | ICHGMAX1
r rw rw rw rw rw rw

Field Bits Type Description

Reserved 15 r Reserved. Always read as ‘0’

TBLANK4_FW 14:12 rw Blank timei) - tBLANK4 Freewheeling

Refer to Table 32

Default: 100B: typ. 2000 ns

TCCP4_FW 11:9 rw Cross-current protectioni) - tCCP4 Freewheeling
Refer to Table 31

Default: 100B: typ. 2000 ns

TBLANK3_FW 8:6 rw Blank timei) - tBLANK3 Freewheeling

Refer to Table 32

Default: 100B: typ. 2000 ns

(REETR......)
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Field

Bits

Type

Description

ICHGMAX3

5:4

r'w

Maximum drive current of half-bridge mapped to PWM channel 3
during the pre-charge phase and pre-discharge phases2)

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

r'w

Maximum drive current of half-bridge mapped to PWM channel 2
during the pre-charge phase and pre-discharge phases2)

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

r'w

Maximum drive current of half-bridge mapped to PWM channel 1
during the pre-charge 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

1) XTI (tCCPx,tBLANKxX) BRETE| ¥ 45, 15SI7 CCP_BLK1,

2)  ICHGMAX t2:2 PWM MOSFET [ 3= FEBERIEIFENNAY R, 1BEIRR 12

8.1.2.13 PWMiEiti1 MOSFETS: @I XM iER A% +%

TDON_OFF1 Address: 01110g
MOSFET turn-on/off delay of PWM channel 1 Reset value: 0000 1010 0000 1010s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TDOFF1 TDON1
rw rw

Field Bits Type Description

TDOFF1 15:8 rw Turn-off delay time of PWM Channel 1.
Typical TDOFF1=62.5x 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]pns
Default: 0000 1010g: 625 ns typ.

8.1.2.14 PWMEIE2 MOSFETS B X M iER HY35E#%
TDON_OFF2 Address:
MOSFET turn-on/off delay of PWM channel2 Reset value:
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8. HFIEAE
15 n 13 12 1 10 9 8 7 6 5 4 3 2 1 0
TDOFF2 TDON2
rw rw
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 PWMiEi&3 MOSFETSEM X MTIER LR
TDON_OFF3 Address: 10000s
MOSFET turn-on/off delay of PWM channel3 Reset value: 0000 1010 0000 1010¢
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TDOFF3 TDON3
'w r'w

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.
TDON3 7:0 rw Turn-on delay time of PWM Channel 3.

Typical TDON3 =62.5 x TDON3[7:0]p ns
Default: 0000 1010g: 625 ns typ.
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8.2 RESFH

%33 FESREKR

Register Short Name Register Long Name Offset Address Reset Value

GENSTAT General status register 11y On

DSOV Drain-source overvoltage 124 On

HBVOUT_PWMERR Half-Bridge output voltage 13, On

EFF_TDON_OFF1 Effective MOSFET turn-on and turn-off delays for 14y On
PWM Channel 1

EFF_TDON_OFF2 Effective MOSFET turn-on and turn-off delays for 154 On
PWM Channel 2

EFF_TDON_OFF3 Effective MOSFET turn-on and turn-off delays for 164 On
PWM Channel 3

TRISE_FALL1 Effective MOSFET rise and fall times for PWM 174 On
Channel 1

TRISE_FALL2 Effective MOSFET rise and fall times for PWM 184 On
Channel 2

TRISE_FALL3 Effective MOSFET rise and fall times for PWM 19 Ox
Channel 3

DEVID Device identifier 1Fy 014

8.2.1 BRARSEFSH

GENSTAT Address: 10001s
General Status Register Reset value: 0s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PASS_ PWM| PWM| PWM

VDSO| WDMON 3STA| 2STA| 1STA TDRE | TDRE | TDRE TSD | TW | OC2 | OC1 | VSOV |VSUV | CPUV
Vv I I T G3 G2 Gl

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

Field Bits Type Description

PASS_VDSOV 15 r DS overvoltage while the bridge driver is in passive mode

0z No overvoltage on drain-source of any low-sides (default)
1sOvervoltage on drain-source of one of the low-side is detected.
WDMON 14:13 r Watchdog Monitoring
00 WD Timer is between
01 WD Timer is between
10g WD Timer is between
11 WD Timer is between

—

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

—

—

(REETR......)

2.0
2024-01-23

Datasheet 122



QT
TLE92108-232QX
% MOSFET IREh2R IC In Ineon

8. FFRAUE

()
Field Bits Type Description
PWM3STAT 12 r Status of PWM3 input

0s PWM3 is low (default)

1s PWM3 is high

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)

1s PWM1 is 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

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
TDREG1 7 rc PWM channel 1 - Regulation of turn-on and turn-off delays

0O 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) 1z A thermal shutdown is detected

1)

T™W 5 rc Thermal Warning

0sNo thermal warning is detected (default)

1z A thermal warning is detected

0C2 4 rc Overcurrent detection of CS02

0s No overcurrent detection on CSO2 (default)

1s Overcurrent detected on CS022)

0C1 3 rc Overcurrent detection of CSO1

0s No overcurrent detection on CSO1 (default)

1s Overcurrent detected on CSO12)

VSOV 2 rc VS Overvoltage

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

VSuv 1 rc VS Undervoltage

0sNo undervoltage on Vsdetected (default value)
1z Undervoltage on Vs detectedi)

(REAKTR......)
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Field Bits Type Description
CPUV 0 rc Charge Pump Undervoltage

0s No charge pump undervoltage (default) 15
A charge pump undervoltage is detectedy)

1) IR B SME MOSFET #% i,
2)  SMER MOSFET BYIRSEURTF OCEN A& E (B0 GENCTRLL) o

8.2.2 mIREE 1
DSOV Address: 100105
Drain-Source Overvoltage Reset value: 0s
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 | soVv
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)
15 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.
LS7DSOV 13 rc Drain-Source overvoltage on low-side 7
0s No overvoltage on drain-source of low-side 7(default)
1sOvervoltage 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)
1s 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.
(RBELTH......)
20

Datasheet

124

2024-01-23




TLE92108-232QX

afineon
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8. FEH/AE
(£2)
Field Bits Type Description
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.
LS3DSOV 5 rc Drain-Source overvoltage on low-side 3
0s No overvoltage on drain-source of low-side 3 (default)
1s 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
0z No overvoltage on drain-source of low-side 1 (default)
1s 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.
P IR Z Fe/FTE, Z MBI MOSFET 154 5o
8.2.3 ¥ BERS

HBVOUT_PWMERR
Half-bridge output voltage and PWM Error

15 14

13

12

11

10

Address: 10011;
Reset value: 0Og

HBSP | 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)
1z More than one activated PWM channels is mapped to HB81)
(REETR......)
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8. EHFRME

(4%)
Field Bits Type Description
HB7PWME 14 r PWM Error on HB7

0s No PWM error (default)

1z More than one activated PWM channels is mapped to HB71)
HB6PWME 13 r PWM Error on HB6

0s No PWM error (default)

1z More than one activated PWM channels is mapped to HB61)
HB5PWME 12 r PWM Error on HB5

0s No PWM error (default)

1z More than one activated PWM channels is mapped to HB51)
HB4PWME 11 r PWM Error on HB4

0s No PWM error (default)

1z More than one activated PWM channels is mapped to HB41)
HB3PWME 10 r PWM Error on HB3

0s No PWM error (default)

1z More than one activated PWM channels is mapped to HB31)
HB2PWME 9 r PWM Error on HB2

0s No PWM error (default)

1z More than one activated PWM channels is mapped to HB21)
HB1PWME 8 r PWM Error on HB1

0s No PWM error (default)

1z More than one activated PWM channels is mapped to HB11)
HB8VOUT 7 r Voltage level at SH8 when HBSMODE[1:0] = (0,0) or (1,1):

05 Low: [VDH - VSH8| >Vipswontix2) if HB8D = 0 [VCSIN1 - VSHS|
>VypsmonThx if HB8D = 1

1gHigh: [VDH - VSH8| <V\pswontx if HB8D = 0; [VCSIN1 - VSH8| <
VWwpsMoNTHx if HB8D = 1

Note: HB8VOUT =0 if HB8MODE[1:0]= (0,1) or (1,0)

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

Os Low: |VDH - VSH7| >Vypswontik2) if HB7D =0 [VCSIN1 - VSH7|
>VvpsmonTnx if HB7D = 1

1s ngh |VDH - VSH7| <V/yDSMONTHx if HB7D = O, |VCS|N1 -VSH7| <
VvpsMoNTHx 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):

0s Low: |VDH - VSH6| >Vypswontik2) if HB6D =0 [VCSIN1 - VSH6|
>Vlvpsmontnx if HB6D = 1

1g High: [VDH - VSH6| <Vyosuonsxif HBED = 0; [VCSINI - VSH6| <
VvbsmoNTHx if HB6D = 1

Note: HB6VOUT =0 if HB6MODE[1:0]= (0,1) or (1,0)

(REAKTR......)
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8. HFHEME

(%)

Field Bits Type Description

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

Os Low: |VDH - VSH5| >\/\psMONTHx 2) if HB5D =0 |VCS|N1 - VSH5|
>\/VDSMONTHx ifHB5D =1

1gHigh: [VDH - VSH5| <Vipswonthx if HB5D = 0; [VCSIN1 - VSH5| <
VvbsMoNTHx if HB5D =1

Note: HB5VOUT =0 if HB5MODE[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| >Vypsuonti2) if HB4D = 0

[VCSIN1 - VSH4| >Vypswonri if HB4D = 1

1g High: [VDH - VSH4| <Vypswontsxif HB4D = 0;

[VCSIN1 - VSHA4| < Vypsuonixif 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):
0 Low: |VDH - VSH3| >Vypswonrr2) if HB3D =0

[VCSIN1 - VSH3| >Vypswontixif HB3D = 1

1gHigh: |VDH - VSH3| <Vpsmonthx if HB3D =0;

IVCSIN1 - VSH3| < Vypswontixif 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| >Viypswontix 2) if HB2D =0

[VCSIN1 - VSH2| >Vypswontixif HB2D = 1

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

[VCSIN - VSH2| < Vyoswonri if 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| >Vipsontie2) if HB1D = 0;

IVCSIN1 - VSH1| >Vypswonriif HBLD = 1

1g High: [VDH - VSH1| <Vypswontixif HB1D = 0;

[VCSIN1 - VSH1| < Vyoswonixif HB1D = 1

Note: HB1VOUT =0 if HBIMODE[1:0]=(0,1) or (1,0)

1) XEE—DPWMIBEESEE PWM BEMET LA, ZAAEM (B PWMSET) o
2) Vuosmonthx 95T R AR YRR iz H{E,

8.2.4 PWM1 BB MOSFET SiE M X BT EER

2.0
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8. HFHEME

EFF_TDON_OFF1 Address: 10100g
Effective MOSFET turn-on/off delay PWM1 Reset value: 08
15 14 13 12 11 10 9 8 7 6 5 4 3 2 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: 0s
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: 0s
8.2.5 PWM2 B934 MOSFET @M1 X MF3EiR
EFF_TDON_OFF2 Address: 10101;
Effective MOSFET turn-on/off delay PWM2 Reset value: 08
15 14 13 12 11 10 9 8 7 6 5 4 3 2 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 B934 MOSFET 3@ X MF3ER
EFF_TDON_OFF3 Address: 101108
Effective MOSFET turn-on/off delay PWM3 Reset value: 0s

15 14 13 12 11 10

9 8 7 6 5 4 3 2

TDOFF3EFF

TDON3EFF

r
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8. FFRAUE

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: 0g

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: 0g

8.2.7 PWM i&iE 1 9B MOSFET _EFHH] T p&Ata]

TRISE_FALL1 Address: 10111;
Effective PWM MOSFET rise and fall times Reset value: (0
PWM1
15 n 13 12 1 10 9 8 7 6 5 4 3 2 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: 0s
TRISE1 7:0 r MOSFET rise time of PWM Channel 1

MOSFET rise time =62.5 x TRISE1[7:0]p ns

Default: 0s
8.2.8 PWM EIE 2 B9 2 MOSFET L TFERS{E]
TRISE_FALL2 Address: 11000s
Effective PWM MOSFET rise and fall times Reset value: (0
PWM2

15 n 13 12 1 10 9 8 7 6 5 4 3 2 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: Os
TRISE2 7:0 r MOSFET rise time of PWM Channel 2

MOSFET rise time =62.5 x TRISE2[7:0]p ns

Default: Os
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8. HEJ|HE
8.2.9 PWM i&iE 3 9B MOSFET _EFAH] T F&Ata]
TRISE_FALL3 Address: 11001g
Effective PWM MOSFET rise and fall times Reset value: Os
PWM3
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]» ns
Default: Og
8.2.10 S FIRIRRT
DEVID Address: 11111p
Device Identifier Reset value: 0000 0001 &
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reser Reserved Reser Reserved Reserved DEV_ID
ved ved
r r r r r r
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
Reserved 14:8 r Reserved. Always read as ‘0’
Reserved 7 r Reserved. Always read as ‘0’.
Reserved 6:5 r Reserved.
Reserved 4:3 r Reserved.
DEV_ID 2:0 r Device derivative identifier
000g Reserved
0015 TLE92108-232
010gReserved
0115 TLE92108-231
100z Reserved
101z Reserved
110z Reserved
111z Reserved
2.0
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9. WAER

9 MAER
e L 158 IRE &SRR, TR I R FPINEE. KRB R E T 00 3L 1R F,
\/EAA'II:> . ;r'i?ﬁ“e: Ll—_?l——l ]
AR i

Optional
Safe Switch +———@> CSIP1

y 17

C2P

1
e T Okt

CPC1IN

—
I NI:*:,

It

Charge Pump

CPC2N

uvE OV
Detection

Voltage Regulator / System Basis
Chip

vce1

VDD

T

T -:'E Internal Supply
l Control Logic
T SDI
SDO
I SCLlK 24-bit SPI
———CSN_
PWM1
— |__PWM2 wamx
—! PWM3 lapping
_—— Watchdog

MOSFET
Control

Microcontroller

Diagnostic

Protections

CS Gain Config

Not required

Optional external

components
T 1

3 H?
ul
Hg -
%]
Q
i

Not required

50 [ PR EE BR ] TLE92108-232QX
P BE—TEE IR FEE T FTEL B T L6

AT RIEREIZTT, VSH CP ZEINBEREABABNEBMNETHE T 470nF. AILUFRAESHNERR
AL PWM 2 EERIBIIMNER MOSFET AR BT 5 |2 AV BB I E S0

CPCIN/CPC1P F1 CPC2N/CPC2P Z[B]H ¥ EE BB AW R B fESE 1T TLE92108-232QX,

VS/GND #{1 VDD/GND Z [BIH E BB AR AT BESEIT TLE92108-232QX, FH PCB ELM TG EIZM T H,

Bl ATE BB M R 23RV Him i E — B (RCSOx) FI—PEEZAE (ccsox)  (FFsasith) o
ZRUETFEEBRONBASZNEEmEZEFBHE, B2, WRNAPFERTEME, N RCSox HiimTF
1kQ. ZEBFEZ=M VDD FAEEIMYEFERR, MXEHBEBFMVESIFEPHEKEZ S,
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9. WAER

CCSOx #AZ7TTF 10 pF #1400 pF Z[8lo 77 MR CSA BRI R RZBY 18], FRIIE CCSOx FRIFTE 10 pFo

NRE BTN ARV N R BRI, WBEKEARSFET 50,

TR AIEAE], MOSFET Mtk BBEB IR T IRIREBE. XEBURTFMOSFETIRARFRIRALHIZELEBRR. R AR
& LA MOSFETHEAR ARk B A E Z [BAI LB,

G0 Voare- Vsource<-0.6 V, FRINTE GHx F GLx EEREX— 1 EREXEEME (FIa04.7 Q) , LARRKIHRAEAE iR IEE)
24 HAY R

ERAL AR R EYAL R ER R

LR EEE TENAEN, RIVBICRPWME AFRERKTERNFS (B 51) . X#RT BRLNRASE
WNIRBEHIRIER,

=21 MOSFET JiRid [E M ARIE S AN B {1 2 DH - VSHxo 15E#VDS1. VDS2. HBxD il

VS VS
DH DH
ON PWM
- -

PWM ON
CSIP1 CSIP1
CSIN1 CSIN1
51 EBYMEPHEE KR REBENPWM

AT SRR B BT IEM X ARSI, LIUSHEAERAEFRANMASE (CSA) BN, BE
BICSAMERNFIRER R, FRIERER_ERDRR SHx SIRIE & BT,
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11 BiTiER

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

the original package.
¢+ P_7.11.70. Maximum passive turn-off time increased from 2 ps to 3.2 ys
¢+ Chapter 6.3. Modified note for drain-source voltage monitoring in static activation
¢+ Chapter6.3. Note added drain-source voltage monitoring in PWM operation
*  P_4.1.12. Absolute maximum rating of CP pinincreased 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
12.2V

¢ 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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