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3.2 5| B E X FNThEE
:1 S| HIEZE CLE92108-232QX

Pin Symbol Function
1 GH1 Gate high-side 1
Analog 1/0 pin to turn on/off high-side MOSFET 1. Connect to the gate of high-
side MOSFET 1.
2 SH1 Source high-side 1
Connection to source of high-side MOSFET 1.
PWM3 PWM input 3
CP Charge Pump Output
VS Supply Voltage
Device supply voltage. Connect this pin to the supply (battery) voltage with a
reverse battery protection circuit.
6 CPCIN Negative connection to Charge Pump Capacitor 1
7 CPC1P Positive connection to Charge Pump Capacitor 1
8 CPC2P Positive connection to Charge Pump Capacitor 2
9 CPC2N Negative connection to Charge Pump Capacitor 2
10 DH Drain input for high-sides
Input for the drains of high-side MOSFETSs. Refer to Chapter 7.3.
11 GHS8 Gate high-side 8
12 SH8 Source high-side 8
13 GH7 Gate high-side 7
14 SH7 Source high-side 7
15 SL Source low-side
Common connection to the source of the low-side MOSFETSs.
16 GL8 Gate low-side 8
17 GL7 Gate low-side 7
18 GL6 Gate low-side 6
19 GL5 Gate low-side 5
20 EN Enable input with internal pull-down
21 SDO Serial Data Output
22 CSN Chip Select Not with internal pull-up
23 GH6 Gate high-side 6
24 SH6 Source high-side 6
25 GH5 Gate high-side 5
26 SH5 Source high-side 5
27 CSIP2 Non-Inverting input of the Current Sense Amplifier 2
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
HIEFM 8 10
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1 S| BIEZE CLE92108-232QX
Pin Symbol Function
31 VDD Logic supply
32 GND Ground connection
33 Ccso1 Current Sense Amplifier Outputl
34 SDI Serial Data Input with internal pull-down
35 GH4 Gate high-side 4
36 SH4 Source high-side 4
37 GH3 Gate high-side 3
38 SH3 Source high-side 3
39 CSIP1 Non-inverting input of the Current Sense Amplifier 1
40 CSIN1 Inverting input of the Current Sense Amplifier 1. This pin can be used as
reference for the high-side MOSFET drain if CSA1 is configured as high-side.
Refer to Chapter 7.3
41 PWM2 PWM input 2
42 GL4 Gate low-side 4
43 GL3 Gate low-side 3
44 GL2 Gate low-side 2
45 GL1 Gate low-side 1
46 PWM1 PWM input 1
47 GH2 Gate high-side 2
48 SH2 Source high-side 2
E.P. Exposed pad

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

1) HERIHNREIER BT PCBELFIFAICLEI2108-232QXE M. NRIGRENBHGRAEMBMAMLEE, REIR
BOIRFIRT SN (MEE) .

TIEFM

9 1.0
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4 = m—RgF
4.1 BITRATEE

Table2  Absolute maximum ratings®

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

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

BE

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

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

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

SCLK, CSN, EN) Vesns Ven 0.3

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

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

CSINXx

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

CSIPx - CSINX

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

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

Voltage range at SHx Vs 80 |- 48 Vv - P_4.18

Voltage range at GHx Ve 80 |- 48 Vv - P_4.19

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

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

and SL

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

and SHx

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

pins CP

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

pins CPC1P, CPC2P

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

pins CPC1N, CPC2N

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

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

R

Junction temperature T; -40 - 150 °C -

HHEFAR 10 10
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Table 2 Absolute maximum ratings® (cont’d)

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

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

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

ESD A2 H5ES]

ESD susceptibility all pins Vesonem1 -2 - 2 kv HBM? P_4.1.17

ESD susceptibility of VS and DH| Vespusmz -4 - 4 kv HBM? P_4.1.18

pins versus GND

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

ESD susceptibility pin corner | Vespeoma -750 |- 750 v CDM? P_4.1.20

pins

1) REFEFMR, HIZIHEE,

2) REGEN SHx BIEEFMRT 4 mABY, Ves on A ATHETE-1.0ZE-0.3VZ ]

3) ESD fi#524,HBM EFANSI/ESDA/JEDEC JS-001 (1.5kQ, 100 pF)

4) ESD =24, HEB2RMFHEEI“CDM”, FFHJEDEC JESD22-C101

p=

1. B TYHIBI 7 ATRESXT IR BB AR MR E, KHT B/ BT LEXIRATE F 1+ F A=
A Y T E

2. ZBIRIFIIGE, HHIRIC TS ELIEF TR KIES 1 Fiitf. HIEIEABUANEL TIEELIEE
El, RIFZIEET BN TIELLEEHIIEIETTIRITHY o

4.2 TEEE
x3 TEEE
Parameter Symbol Values Unit |Noteor Number
Min. Typ. Max. Test Condition

Supply voltage range for | Vs, |6.0 - 28 % - P_4.21
normal operation
Extended supply voltage | Vgiexy |55 - 6 v YParameter P_4.2.7
range deviations

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

possible
Supply voltage transients |dVs/dt |-10 - 10 Vips |2 P_4.23
slew rate
Logic supply voltage Voo 3.0 - 5.5 ' - P 4.2.4
HHEFAR 1 10
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K3 TEEE (%)
Parameter Symbol Values Unit |Noteor Number
Min. Typ. Max. Test Condition

SPI logic input voltage Vs, 0 - Vop Vv - P_4.2.5
VSCLK’
Vesn

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

1) REIEFMR, BRIRITEE,

2) REFEFMR, HIZIHER,

pE ELIEEER, ICIIRBHH PG RET. BIFIEEEE SIFIERF 0I5 F TH5

EH6Yo
HIEFM 12 10
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4.3 #pE$T

R IR E I EIRIEIEDEC JESD51 i/ /EH, AF THEE 2156, 151h/5/www.jedec.org o

Table 4 Thermal resistance

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

Junction to case Rinsc - 4.4 - Kw |V

Junction to ambient Rinsa - 27 - Kw Y2

1) REIJEFMIR, BHIZIHER.

2) IEEMIR, L EZIEIE Jedec JESD51-2,-5,-7 7£ FR4 2s2p R E BAAIH RSB HM; =@ (SH+HE) 71
76.2x 114.3x 1.5 mm BYEBERIR _E#HTIEIN, 1ZEBEIRE 2 PARZTEE (2x70 mm Cu, 2x35mm ) »
FERBERT, BEEETANSHIILIESSE — T RERHEEEM.

HIEF A 13 L0
2024-01-23
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5 BER

5.1 =20

ZMOSFETIRGHICEZERM MR VsFVio o
Voo 9 1/0 %Ripas (B335 SPISIR) AZIBERERAIAIERIZEZRME, Voo 327 3.3V 3 5.0 VIBEEONRTIE

iy 28
Vs JIMOSFETHIRIKBhZRIR I FE A TR Vs 5| Bl SIIE IS B fe e (R IFIEIE B BBt o

MNEBIREDFRY, FEUEVEBETERN, FHEEEETRNESMARRISTE. VootV BT EER
RAEM T EMMINERE BRI HITERE.

5.2 BRI

Sleep Mode
EN =Low

Low current
consumption
Gate Drivers OFF

Normal Mode

EN = High '

Watchdog continuously
retriggered

EN = Low

Watchdog Error

Fail Safe Mode
EN = High

FS=1
External MOSFETs

are turned OFF

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

Bla RKREHE

ARE KRS EX] FArA T IEBEIRAT Vs F Voo B ik X1 FEEHELESBIEAIVs F Vo, 1EDFIETIE
7.8E f1 E5.22 &,

5.2.1 IEEEN

CLE92108-232QX @3 4§ EN 5K BN S BFEHEFRFSPIEILIY (Bt s ENIEEIRER, FIEBERT,
MOSFETHitRIREHEZ BB, Fh@dSPHZRO#FHITAR R,

HIRTFH 1 L0
2024-01-23
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AR I T VoMV BB ETE TIEEER. BRSO RERERM AT ERIFITEBSEN(ENET.10

5) .

5.2.2 KRERIR X

B3R EN SIS ERET, ZMOSFETIREHICHNRERIET . FHIREIRIRIE N SR tosiees? (BIRHF
FFRYER A tCCP + 3 ps) , LAMEEENXKFIIMEB MOSFET, TELLIRILT, AZPEATEMASBRIZEA,
SPIEfFas=E 1L,

VDDEl\Jiﬁ*% %3ﬁ>}ﬁii\wlbb_Q o Vs E"J;‘ﬁ'%% Eﬁ.sﬁ»ﬁﬂ\wlsq EEISQ-"ISQ_BRAKEO

Vsiﬁ%%%iﬁyglsq WNR:
o EHNAKRERIEBTPASS_MOD = 00:F1PASS_VDS =05
¢ EH]\%EE$§?&E ) VS}‘AﬂE'f&a:VSLEEP_SET )

Vs‘;‘ﬁl%% BRI sq Tlsq_srake R
o EHENARERIZEBTPASS_MOD =015, 10s. 11:5{PASS_VDS =15
o oE VSEIA}‘A{E\E:_FVSLEEP_SETE,\J BEPRIRE (B VSE':}‘ATE\E:_FVSLEEP_SETE’J BBIE_LEHIKVS EFEZE Ve ser )

GHx/GLx5 GNDZ [BIFY A EB BB FRRceonotBE , LATRINIMEBMOSFETHIMR FB 1T

JE: HIREN E 191 B-FHFFELETEFZF (ten rurs BRA8S) , HHEN BAEN S B,
%%g%gﬁg IR, HAZFFST=E. HEN 9EZEFH, FHRIER s
‘ Z,/YI 7 /: /: o

5.2.3 HERZESER

MRHMEIWEIR (BBAE 7.10 ) , [/FFHANBIELZLER, FSUKEN (BB RLBRE
F45) FIIMEB MOSFET TR AFRSKEER (F 6.2 F) HAEEEhNE, ALE tHBxCCP B3 (& 7.5.1
E) . AENESESREUELRENER (TRIMEBEREEEE, =1 6.4, FAEIMNB MOSFET
Wik, FESEFREER) . EMEEREREN, HITHRITUTES:

1. ;5% GENSTAT F1F2,

2. EEIHAERRIFEWDTRIG IS/ 1 (GENCTRL1 ),

3. &I WERAYE WDTRIG LB X 0%

ERfELZLERXT, PR TWDTRIG. CCSO. PASS_VDS. PASS_MOD. CSAlL. CSA2LZ %, =4I
FRRBRLENINE, BERT, ERAISA®S (WDTRIGERIM) ZERRT<S (GENSTATERSM)
HBEWESR, HIEESPIE(L (EBREET) .

EHERZ 2RI T EGENSTATR LHVFRIE S T 2 E B MRS FEFHRIR SR EAIKIERE,

1) TEtps e HRiE] SPI ML H 2B,

2) WIAHSEERENFAEEARERSERR, WRFMT AEFZFFIISPIN, MiZFHERFRELZSER, HE
AR MEFHBHENNFA B ANEER.

3) EHELRLERT, BEREM, CPUVATFEMRS. FEit, NEERSRKIMENT, GENSTAT SREHELEIRE
FAERNBERER, A aeEHRERMIRENES.

HIRTFH 15 L0
2024-01-23
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ERHN AR, EEISESPIEN, MAMEER FIRIUEsRSSEE,

5.3 S35

UTEMiRR EBEN:

Voo XESEL:

GNBR Voo<Voo poie, N IR FINEEIRIF A EIH MK Fo — B Voo>Voo ror X FINEEIR MK E (Lo FE/T,
NPORfI (EXR LEBEfibit, ZRNE/IREFT) ZEMN 0, LUREEMIRT.

EN S|BI&E i :

SNSR EN SIHIMRHIME, MEZEABTRKKESR, SHHANKERN, —ERGHANEERR (tsersnZ2fa
% EN= %EVDD>VDDPORETI, NPOR 1ﬁ§§ﬂg 0, LX}E%ETE%&O

W GENSTAT #5F8EF, NPOREB{IAN 1,

R 16 10
2024-01-23
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WK BB a1 3R A =i IS MOSFET Mt IR chEs it B, ©FETE CPCIN 1 CPC1P. CPC2N # CPC2P. VS #l

CP ZEEE=IMNEER,

Co 2470 NF
[l
CCPl ‘IlicCPZ
b4 a Z o
o 00 O
vs | & 5 & 5 |cp
O r
_E T |.:|_

e—| Single/dual stage
charge pump

% Precharge

Logic

9

Els BEIR

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

v INRVs>Vepsoos: CLE92108-232QX MK BB R VIR E SRR EB TR R
p. WNERVs<Vepsosp: CLE92108-232QX M EELR FRFEFR R EINN K BB 3R

BREBERGITRER VS 5IHIRYERUEFE

5.5 MR &

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

RH AR RIIRZR,

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

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

TIEFM 1

1.0
2024-01-23
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5.6 SIS
5.6.1 B BIR
+&®5 BSI5E: BIF

INR VSOVTH=0, M Vs=6.0VE18V; TR VSOVTH=1, M Ve=6.0VE28V; Vop=3.0VE55V, T;=-40°C

E 150°C, FREREAEX T, BREMBANSIE (FRIESZHLEA)

Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition
HFEERRM, EN=LOW
Supply quiescent current Isq - 2 5 MA T;<85°C,Vs=13.5V |P_5.5.1
PASS_MOD=00s,
PASS_VDS=0;
Supply quiescent current Isq2 - 5 7 MA T;<85°C,Vs<25V |P_5.5.61
PASS_MOD=00g,P
ASS_VDS=0;
Additional supply quiescent |/sq prae - 5 7.5 pA Tj< 85°C, P_5.5.60
current, brake enabled Vs=13.5VY
PASS_MOD=01gor
10gor 11gor
PASS_VDS=1;
Logic Supply quiescent Iop_o - 1 3 MA T;<85°C P_5.5.3
current
Total quiescent current Ip qtlsq |- 3 8 HA Tj<85°C, Vs=13.5V [P_5.5.5
PASS_MOD=00g,
PASS_VDS
EN Low filter time tosieep - - Max. |pus |?®BD_PASS=0 |P_55.49
tCCP +
3us
EN Low filter time ene FLT 1 - 8 us 2 P _5.5.51
VS for LS1-4 setting Vsieer ser |- - 5.5 v P_5.5.63
JH#EEM, EN=HIGH
Supply current lsy - 45 55 mA HBxVDSTH =001s, |P_5.5.6
BD_PASS=0,
/CP =0 mA
Supply current ls, - 83 100 mA |8V <Vs<28V P_55.7
HBXVDSTH = 0015,
BD_PASS =0,
/CP: -12 mA,
dual stage CP
18 1.0

TIEFM
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+&®5 BSRYE: BIR (£
AR VSOVTH=0, M Ve=6.0VE 18V; UNERVSOVTH=1, M Vs=6.0V E28V; Vppr=3.0VES55V, T;=
-40°C £ 150°C, FRERBEMEN T, BRERBASIE (FRIEFSHEIRA)

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

Supply current I3 - 55 70 mA 18V<Vs<28V P_5.5.56
HBXVDSTH =001,
BD_PASS =0,
Icp: -12 mAZ’,
single stage CP

Supply current lsq - 55 70 mA Vs=6V,HBxVDSTH= |P_5.5.57
0015, BD_PASS =0,
/CP:' 6 mAZ)

Supply current Is 8o pass |- 10 20 mA | HBXxMODE=00¢, P_5.5.54
BD_PASS=1

Logic supply current Iop1 - 3 4 mA | SPI not active, CSA1 (P_5.5.8

and CSA2 off, all
IpDDiag Off, BD_PASS:O

Logic supply current | /pp, - 3 38 |mA |YAdditional VDD P_5.5.52
current per CSAon,
VCSOx=4.5V,

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

Logic supply current | /pps - 2 28 |mA |“Additional VDD P_5.5.55
current per CSAon,
CCsS0 =0,
VCSOx=4.5V,

LS shunt,

CSAxL =0,
Ioppiag Off

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

HS shunt,
VSOVTH =1
CSAxL=1,
lPDDiagOff

Logic supply current | /pps - 4.2 52 |mA |®Additional VDD P_5.5.59
current per CSA on,
VSOVTH =0, VCSOx =

45V,
HS shunt,
CSAxL=1,
loppiag off
IR 19 1.0
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&5 S BIR (4)
INR VSOVTH=0, M Vs=6.0VE18V; TR VSOVTH=1, M V=6.0VE28V; Vop=3.0VES55V, T;=
-40°C £ 150°C, FREBEMEN T, BRERBASIE (FRIEFSHEIRAA)

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

Ipppiag are on
vs 7E MR IX zh B3 REE L T (BD_PASS = 0)
UV switch ON voltage Vsuvon - - 5.5 Vv Vsincreasing P_5.5.11
UV switch OFF voltage Vsuvorr 4.0 4.5 5.0 v Vsdecreasing P_5.5.12
UV ON/OFF hysteresis Vsuvhy - 0.5 - Vv Vsuvon = Ysuvorr 2 P 5.5.13
OV switch OFF voltage Vsovorr1 19 - 21 v Vsincreasing P_5.5.14
VSOVTH=0
OV switch ON voltage Vsovont 18 - 20 v Vsdecreasing P_5.5.15
VSOVTH=0
OV switch OFF voltage Vsovorr 29 - 31 v Vsincreasing P_5.5.16
VSOVTH=1
OV switch ON voltage Vsovonz 28 - 30 v Vsdecreasing P_5.5.17
VSOVTH=1
OV ON/OFF hysteresis Vsovhy - 1 - v Vsuvon = Ysuv orr 2 P_5.5.18
VS undervoltage filter time | tysuv_piLt 7 10 13 us b P_5.5.47
VS overvoltage filtertime  |tysov.rr |7 10 13 s |? P_5.5.48
CP turn-off delay after VS to_cpysov 12.8 16 19.2 us 2 P_5.5.50
overvoltage detection
VDD
Voo Power-On-Reset Voo por 240 2.60 2.80 v Vopincreasing P_5.5.19
Voo Power-Off-Reset Voo otk 2.30 2.50 2.70 Y Vopdecreasing P_5.5.20
Voo Power-On-Reset Vopporny |- 0.1 - ' Voopor- Yoorore 2 | P_5.5.21
Hysteresis
1) SR VSPEEVg e e AT, MEF=EZRINIFERSE TR
2) REIEFMK, HIIHER.
3) REhFEHRAR X BRFRIPHIE,
4) BEIHILFVSOVTH,
5) S¥IRIZFCCSOo,
HIEFM 20 10
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5.6.2
&6

ST ZHEMAPWMx, EN
S PWMx. EN

(infineon

SR VSOVTH=0, M Vs=6.0VE18V; IR VSOVIH=1, M Vs=6.0VvE 28V; Vor=3.0VES5.5V, T;=-40°C
F 150°C, FREEREMEXTTFH, BR

ERNS I (FRIE5EER)

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

1) BREIEFNE, HIRIHEE,

5.6.3
®7

BRI
B BER

YR VSOVTH=0, M Ve=6.0VE18V; TR VSOVTH=1, M Ve=6.0VE28V; Vpp=3.0VE5.5V, T;=-40°C
F 150°C, PR EEMAXTFM, BERERMRASIH (FRIESEIREA)

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

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

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

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

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

Regulated output voltage  |Vip, 12 15 17 % 18V <Vs<28YV, P_55.41

VCPvs. VS, CPSTGA=1 lep=-12mMA

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

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

i (25%-75%) V22

Turn-on time, CPSTGA=1 | toy ycp2 10 40 80 us 18V<Vs<28V P_5.5.36

(25%)1)2)3)5)
21 1.0

TIEFM
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B BER

(infineon

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

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Rise time, CPSTGA = 1 tascvepz | 10 60 100 |us 18V<Vs<28V  |P_5537
(25%-75%)123))
Charge Pump Undervoltage |Vcpyy1 5.5 6 6.5 \% CPUVTH =0, P_5.5.38
(referred to VS) VCP falling
Charge Pump Undervoltage |Vcpyys 7 7.5 8 \ CPUVTH =1, P_5.5.42
(referred to VS) VCP falling
Automatic switch over dual | Vpso ps 16 17 18 % CPSTGA=1 P_5.5.43
to single stage charge
pump
Automatic switch over single|Vepso sp 155 16.5 17.5 v CPSTGA=1 P_5.5.44
to dual stage charge pump
Charge pump switch over | V¢psony - 0.5 - \% S CPSTGA=1, P_5.5.45
hysteresis Vepsops ™ Vepso so
Charge Pump Undervoltage| t.py 51 64 7 us 3 P_5.5.39
Filter Time
Charge pump minimum  |/cpocy - - -12 mA | y=135Y;
output current CPSTGA=0
Charge pump minimum | /pocy - - -12 mA  |2¥y=18YV;
output current CPSTGA=1
1) SHEURTFEBE Cero
2) Ceper= Cepen =220 NF, Ccp=470 nF, 1(,=0 mA.
3) REFEFMIN, HIRITERE,
4) WREBARo
5) BIREBR.
2 10

TIEFM
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6 Z ot IX ch2%

CLE92108-232QX £ 7+ E otk IREh2Es, BERSIEHIZMn/AEBMOSFET, BB N/\1TEBMIEKL,
H )\ FEHr

TN BMIRIEEN2EXT MOSFET BYIE S,
FEREMGE, FHESIRHET EEERSIER (BD_PASS MIEZRIA{E=1 BFfE HBXMODE=00;) » BEE
6.4E % 6.5 &,

T i EBD_PASSAHOfEFMER RN A T EMMREN. ETe.1, BT 6.2 BT 63MREMEXT
ARSI RIS PWMIZ

AR SRIUEINTEIZ EBD_PASS 0,2 Fi{#F7 B HBXMODE {188 #10s B 11, LB RITRIT [E $51R1E

Ao

R8s MR IREha% T EE=
EN BD_PASS |HBXxMODE[1:0] Gate driver Comment Chapter
High 0 X Active? Chapter 6.1
Chapter 6.2
Chapter 6.3
High 1 One HBXxMODE = |Active” Equivalent to EN=Highand |Chapter 6.1
0lgor10s BD_PASS=0 Chapter 6.2
Chapter 6.3
High 1 AllHBXMODE=00gs |Passive Chapter 6.5
orllg
Low X X Passive Chapter 6.5

1) B @ AR ME| vS EE. VSRIE. CP RELEHFE, FHHECLEI2108-232QX R FHfELZE£E

HIRTFH 3 L0
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53

DH/

7] CSIN1
|

- N

-l

Highside
Gate-Driver

H

A

oviand
-

i -

B

5
=)
|——-..,ﬂ'—1

VDSIIDNTH

3

' / ) QL
Current-Steering é SHx
DACs =
1 / ‘f"_\ fg
U '
< \ VSHH
+
High-Speed _l —
o ! Comparators J
2 A .
(@) < VSHL
— \ S,
—>
/
SN VCN_ '
O ‘[\
- ! GLx
H Lowside ~ 4 L__
\ Gate-Driver Ej T |_
i, | 0> H g L i
17 " Vosmonti L l'>=<'l
Current-Steering / lTI sL
]
i DACs !
- : L - : - - ! o
6 EE - — 1 F MR IE=h 2
HIEFM 2 1.0
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6.1 MOSFETEUEIRR T @ IHIR&h2EITH] (BD_PASS=0H EN=5)

BURTFEC & {i HBXMODE[1:0] (HBMODE, 2 9 1% 11) , &1 = 8#1{KiZ2 MOSFET AT LLZ:
. =8

o BCE (B, TPwMm)

o EPWMIRX TBUE (5F 6.3Z. PWMSET)

w9 FHMREE

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

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

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

1) x=1...8

6.2 Frikaha3 b FERR B FFEL0E (BD_PASS =0)

AT EEF x WEAFEIAMOSFETAVFESUEE R, x=1...8, EHR11 BFHFEFPWMIZH R EL
HRARIZE,

R HBx & A MEY EERIEBCERIPWMIEE, N3Eid 453511 E HBXMODE[1:0] /3 (0,1) 8% (1,0), HBx BY{EiZ
I SIIMOSFETHIFSLEIE (FTEPWM) o

EE%E’J yEE;/)lL‘%j:F*DE&*ﬁXEIJ/E/}_J:—IE/EB%Ejla—.llajjtHBxCCPActlve*ﬂtHBxBLANKActlve (;’jm% 7.5 E) o
FEANEFF SR 6447 x B FT B AR B B ATIE /9 ICHGSTxX (ST_ICHG)o

IHARDOFF 2 itk IX Eh 28 o] AR B SR KB e EXI R F IDCHGX[4:0] = 3L, NI ER (B
PWM_IDCHG_ACT) . YUE—EFRIXHMIAIMOSFETS @A, Z BB T RIFMOSFETX R, X—IhaEE:
%7%&?&2%5}.‘351@0

ICHGSTx = MR IXshBs = EH MR EBTR, UST
ST_ICHGHEZE,

x BIEIA xo ICHGSTx TEIZHH 1728

Eﬂ}

10 RN EBEBR

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

0000g 1.0 1.0 +/-60%

0001g 2.0 2.8 +/-60 %

0010g 4.5 5.7 +/-60 %

0011g 8.0 9.4 +/-38%

0100s 12.5 14.2 +/-38%

0101g 17.8 19.7 +/-38%

IR AR » 10
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10 RN EBEBR

ICHGSTx[3:0]"

Nom. charge current

Nom. discharge current

Max. deviation to typ.

[mA)? [mA]? values
0110s 23.9 26.0 +/-38%
0111g 30.0 32.0 +/-28%
10008 37.1 395 +/-28%
1001s 443 46.8 +/-28%
1010g 52.3 54.7 +/-28%
1011g 60.2 62.5 +/-28%
1100g 68.3 70.6 +/-28%
1101s 76.8 78.5 +/-28%
11108 86.0 87.0 +/-28%
1111g 96.0 95.0 +/-25%

1) BZST_ICHG

2) BICHGSTX<Tp, MIBZE Ve>8VHIVes<Vason ;B ICHGSTX28p, NIEZE Ve8VHIVos<Vesion:
3) EICHGSTX<Ty, MBEV >Vosom; BICHGSTX28y, MBEV >Vegomm:

IHOLD @. FATFIE9MEE MOSFET BUMMR RIFE RIS RIF R XS AlE

IHOLDIZHI I ER &,
WNEIHOLD=0:

+  MOSFET fRIFSBIRE, RNl (BEEME 12.5mA)
¢ MOSFET fRIFRBTIRE, BAR N (BEERN 142mA) -

WNEIHOLD =1:

+  MOSFET fRIFZIBRE, BN, (BEEME 23.9mA)

+  MOSFET BB RIFE ocrer, (EREY{E 26.0 mA)

IdGENCTRL27HHY

UFHRBRFL TECERA B R E LU THER, 4R BRAT X MOSFET:

¢ VsT\E/ﬁE

IR

v VosldE

v BERXE

v OCEN=1RtR &S

6.2.1 BiIMOSFETIFEEE

FENRR R BREE

MR LSx e FFEIRE (HBXMODE[1:0]=01s) , 1E HSX BUE (HBXMODE[1:0]

SERXERFIFPNEESE (BZET7)
¢ 7E CSN EFG 2 IE BT thsxcep activeRIE] -
- ENOMOSFETIEE B3R -ICMOSFETIRIF X BIRE ,

- {FKiZ1 MOSFET HIMAR BT FB I -ICHGS T JXEB

TIEFM

26

=10s) ZHI, =IZIMOSFET

1.0
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v TEtusccer active 2 SR BT BLTE tsxsiank active+ trvos FFEEETIB] A

- =IAMOSFETHIMAR B B3t ICHGSTX FEER

~ {EIIMOSFETI®ID B3 -IHARDOFFIRIF X HPIRAS  (FEXBAFNER)
v TEtrosZERAT

- BEIAMOSFETHYIRTHER PR ZEIHOLD

- {EMIMOSFETHYIRTHER FRE LY -IHOLD

SP| Frame accepted

Turn gn HSx
CSN
Previous State > New State 4 \ J
HSx OFF > HSx ON |
LSx ON > LSx OFF ¢
'S
IGHxX tHBxCCP tHBxBLANK
_ Active _ | Active tFVDS
ICHGSTx ,‘_ - —|_‘* -~
0
t
HSx internal
drive signal
ICHGSTx Lo
|IHOLD H—
-ICHGSTx
1GLx
L[ *
-ICHGSTx ==
LSx internal
drive signal
, IHOLD
-IHOLD t
-ICHGSTx =T
Hard off
-IHARDOFF ==
[5 +HH b, —_— N, ~
=7 R BRARIFRIEIZMOSFETSIE
. > N, - By 07— E A < = by
P CSN LB TS a8 141248 /a] %, Eﬂ%} SPI}ESTECSN LA 2 /ERZBEEAR 3 us #
—
170
HIETFH 2 10
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FEN R R BREE

SNRFEHSX BE (HBXMODE[1:0] =10s) Z AT LSX&FXHARZ (HBXxMODE[1:0]=00s) , NEIAMOSFET
EEERXXEBRFIFNELTSE (B ES)
v TECSN EFHBZIE, FHEBTIEI T tuewiankaciet trvos:
- =IAMOSFETHY/RAN FH BRI ICHGSTX 78 FE
— M MOSFET fR¥FXMMIRZS, HEIRJ -IHARDOFF
v TEtrostERET
- =IAMOSFETHYIRENERFRFEKEIHOLD

- {KIIMOSFETRYIRBHEEFRE L ZE -IHOLD

SPI Frame accepted
Turn gn HSx
CSN 1
Previous State > New State A
HSx OFF > HSx ON ‘ u
LSx OFF > LSx OFF ¢
IGHx tHBxBLANK
Active tFVDS
ICHGSTx T |_\ * »
0
t
HSx internal
drive signal
VS ICHGSTx L. I:
IHOLD
-IHOLD t
IGLx
0
t
LSx internal
drive signal
IHOLD
-IHOLD t
-IHARDOFF = Hard off
£3p TR X BRI EIAMOSFETEE
JE: CSN L BB TS 251 E A2, [F, SPIFESTECSN LA Z/GaRZ4ER 3 us
7o
BIEFMH 2% L0
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6.2.2 {32 MOSFET 548 3805E
{I8x 3FEBUEMIE IR 556 6.2.1 ERVE IR NIE =1 FMEIAXA R A E A E.

6.2.3  ¥FEIAM KD MOSFET BY X
4 CLE92108-232QX W EISPIF X A Ha =18 F01Ki2 MOSFET BY, #774%2§ x (HBXMODE[1:0] = (0,0) Z¥ (1,1)):
o HSx 0 LSx BUMRR , TEtuexcer acivePTIBIAN (B 9) BiTERIR -ICHGSTx IREE

¢ TEtuexcer active Z5RAT , HSx F LSx FYIRTHEE7RPE ZE -IHOLD

SPI Frame accepted
Turn off HSx and LSx
CSN

0 ‘
m t
-ICHGSTx

HSx internal
drive signal tHBXCCP
-

IHOLD _ jry

-ICHGSTx

LSx internal

-IHOLD [ t
-ICHGSTx ‘r\—li
B9 EBE L MEIAMOSFETRY X B
PN CSN L BB S 28155838 /a20, R, SPIIESTECSN LA 2 /ERZHER3 us
7o
HIBF » Lo
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6.3 PWMAFIRBh3S 40 F ERhiETNBTEVIEE ( BD_PASS =0)

CLE92108-232QXEERR T = NPWMEE, PWM1. PWM2. PWM35|HIAZIPWMEEIRHEPWMIE
=

RIEIEHITFSSIIRE, — N RS — 1 PWMIBEHBMODE FIPWMSET (13 11):

«  PWMSET FFBYPWMXEN , BTN PWM i&BiE x

+  PWMSETHHJIE IJ1jPWMx HB[2:0] &R H4F

o @ PWMx_HB[2:0] 3E#Fi5 4 il HBMODE[1:0] (HBMODE) FE2E PwM &I FHKIAE =i

B0 BRI TNIABEE HB3 BRI BRET BIPWMIEE 2 (LIPWMBEIFES!)
1. 1&E HB3MODE[1:0] & (0,0): HB3 &FEEA

2. ¥ PWM2_HB[2:0] IEE 1 (0,1,0), FHI3&PWM2ENIEE N 1 (HB3 REFSEIRE, JHIZF PWwM2 5|1
EFENES)
3. 1&E HB3MODE[1:0] 7 (0,1): PWM2 BREYF HB3 AY{EIA

Fz11 PWMBIE & &
PWMxENY P)WMx_HB[2:0] HByYMODE[1:0]? |PWMx channel setting?

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

2) *¥#Fy B PWMx_HB[2:0] fii%$F

HIRTFH 3 L0
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P HWIE—TEGTRGTEZ TN EEHIPWMAEE, TISIRESPIE iR, EXFIERT, SENHFIF
RGP EBMOSFET 1548 %17, ## HAHBVOUT_PWMERR FHJHBXPWME) &4 E 11/,

6.3.1 FEEHFLEE7 MOSFET N E

EPWMIERN T, FFERECEN, SBIEBEMERINEE, URRSTRMOSFETIINERIRFE: HUED)
MOSFETX BT, FE—HAFERHXM (427%) MOSFETEEXmSE. 2E 11. B 12. B 13. B4,

YNSREN_GEN_CHECK=0: PWM MOSFET #A1AH & MOSFET, MEI—3#FHIXTMIEY MOSFET #8240 4E7R
MOSFET,

YNSREN_GEN_CHECK =1: 7E8™"MOSFETHIZRX X BB 7 {RIFEY(E] (tHBXCCP Active, tHBXCCP FW) £55REY (7

AN MOSFET #RIZKHF]) , ZasH M98 MMOSFETE B JRMOSFET , BB“SMOSFETE FW MOSFET

(B10) o

o YNR VSHX>Vsuw: =IZIMOSFETALUMMOSFET , {iZIMOSFET A ETIMOSFET

o YNER VSHx <Vsu.: MMEIZMOSFETHLRMOSFET , =IIMOSFET A EBIMOSFET

v BEVsu<VSHX <Vsuu: TCEAHE X 4HRMOSFETS ERIMOSFETZ BIMIX 5!, EESIEAIMOSFETA#IA
AR ESIMOSFET o

HS and LS are off
Freewheeling through
low-side MOSFET body diode
VSHX < Vgy,

LS = FW MOSFET
HS = Active MOSFET

cp

DH or
CSIN1
=

3

o @3

Highsid

Gate: Dme'i/
¥
— VSHH
High-Speed

|
71@
!'X'| I

Il
)

n Cmparags VSHL i
] Lowside el GLX ﬂ @d![‘\ 15} GLX F-‘
Gate-Driver s %}S Gate-Driver = %
) v -
| SL | i SL |
El10 ERILTRMOSFETHL IR ER
HIETFA A L0
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b PWM 15 575 F HBXMODE[1:0] ZE#EHIMOSFET , SLE7HIZEZMOSFET B0
pr N HIEBPWM S8BT /8]#Z F tHBXCCP FW, ZEZPWM X BAT/a]4Z2 FtHBXCCP Active , TUE; 2T E

ZIMOSFETBE4E7MOSFET (18514 6.3.58), ItAT, PWM MOSFET##IAZ7MOSFET » 78
aiZn, EIRBYIEA G EIET.

11. B 12 EREBHIEAN A EHIEITINSRA EIMOSFETAY R,

S
PWM |
HS1 ' J_
Active i :E -
PWM —p MOSFE i\ i\ EHSZ OFF VOUTl‘
OUT1 ¢ M VOuT2 AFW  AFW  AFW Time
|
LS1: FW |
MOSFET x Time

L #— Current Flow PWM = H|gh AFW: Active FrEE'WhEE“ng

w—elP» Current Flow PWM = Low LS1ON
B 11 HB1 LM EBNEET: PWMIEN=1, PWM M F HS1 (HB1MODE[1:0] =10:) o
EBYEN S EIETT: HS1 AFEE) MOSFET, LS1 AL MOSFET,
VS
PWM
T HS2 VOUT2 Time
i AFW AFW AFW
HS1 ON FW MOSFET |_| _l _l
! vourtt Time
ouT1 '>—LM/1 ouT2
LS2 .
Active MOSFET Time
LS1 OFF yiN < PWM
- m—P- Current Flow PWM = High AFW: Active Free-wheeling
m—B Current Flow PWM = Low HS2 ON
& 12 HB2 EMIERNZEF: PWMLIEN=1, PWM N F8F LS2 (HB2MODE[1:0] = 01:),
IR 32 1.0
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BYERRAEEIT: LS2 AER) MOSFET, HS2 N4EH MOSFET,

E13 fE14 BREBHEALKERIBITSRMEIEMOSFETEY R,

VS
PWM

HS1: FW

MOSFET] 1 Time
PWM A E@FF vouT1,

AFW AFW AFW

OUT1 4 VOUTZI Time
LS1: Active _
MOSFET Time
- =l Current Flow PWM = High AFW: Active Free-wheeling
w==P> Current Flow PWM = Low HS1 ON
=] 13 HB1 FMYEEDEER: PWM1IEN=1, PWMRZFF HS1 (HB1MODE[1:0] =10:), EE#]

ERNRERIEIT: LS1 ZEHIEMOSFET , HS1 = FW MOSFET

PWM
HS2 Time
HS1 ON Active MOSFET vourz A
Aer AFWI_IAFW _l
. VOUT1 Time
ouT2
LS2 -
Time
FW MOSFET
-+— PWM
=l Current Flow PWM = High AFW: Active Free-wheeling
m—f> Cyrrent Flow PWM = Low LS2 ON
& 14 HB2 EMIERNLEF: PWMLIEN =1, PWM N F8F LS2 (HB2MODE[1:0] = 01:),

BHERNRBYIEIT: HS2 BFEEIMOSFET , LS2 @45 MOSFET,

HIRE A 3 10
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6.3.2 PWMIRT\ TRVECE

UTETHERTPWMEL THRENEH AR, ENNERZEMTUREMREFRARE (BE15) :

o BIANIEES] (AGC[1:0]= (1,0) BY% (1,1) , GENCTRL2) : TEUAERT, FizsEREERANTAAREEE
TR B FPWM MOSFETHIMR. XLEEBMATRENSBNXMILRIATEZBNERE. FSR

%$6.3.35,

o TRIANIERIES (AGC[1;0]= (0,0): FEMARAT, MFEEMIREMERIIER. FEHET

6.3.4.1,
o ERHAINIEIES (AGC[1;0]=(0,1))o TELELAETR T

- WrEMEREEH

- TETREBRMNER, MRESEIPWMIBE x (x=1...3) AIPWM MOSFETH R4 LABCE BB 7% IPCHGINIT 31T

WEE (BEPWM_PCHG_INIT f1EY 6.3.4.2)

Synchronized
PWMz
I 1
IGS Precharge Post-charge
PWM MOSFET PCHGX i
4 e - " Predischarge
ICHGMAXx
IPRECHGX ﬂ | \ PDCHGX
——
ICHGX | .
-IDCHGx tHBxCPP |
_IPREDCHGx Cross-current IBLANK for PWM MOSFET Symmetrization I
protection L delay {HBXCPP
tHBXCPP for symmetry
[ | = = o -
15 PWMIliA R RFi7E . FUREBAIGFTTEBHEL, AGC[1:0]=10:5K 11.,

POCHGDIS = 1&o

TIEFM

1.0
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6.3.3

A A HIRY PWM TERZC

PWMZAATINEB Y BiEN & Ii&EEFIB AR (AGC[1:0]=(1,0) B (1,1),GENCTRL2) B S i@ EHRaRY

MOSFET #£#l o 3

2E % 6.3.1 Z RIEAGCHIE E K E X FEBHFILERMOSFET o

BRi%: =185 KIAMOSFETIREH2SARET EIPWMIEIE 2z, z=1,2 3% 3,
HZE 16 3T =HPWMAIE 19 3 FKiLPWMFF X ABRIHAR,

CLE92108-232QX 43 5 AZEFn 72 EB B R FNFAN EB BB R

Aco

PUES@BUER (toon) A K B ZEIR (toore) 5feEEHRT

£ 1"PWM MOSFET BEe B S 1B XM IR & 72518 ETDON_OFF1, TDON_OFF2, TDON_OFF3.

BN EGIMOSFET RIS @ A XM IER 2 MRS Z25EFF_TDON_OFF1. EFF_TDON_OFF2.
EFF_TDON_OFF3HEYH,

F12 PWMECE el A S B X BT B4R S

Abbreviation Definition

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

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

VGS_HSx Gate-Source voltage of high-side MOSFET x

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

VGS_LSx Gate-Source voltage of low-side MOSFET x

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

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

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

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

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

PWMz External PWM signal applied to the input pin PWMz.

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

HIEFM » 10
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F12 PWMECE T A S B X BRNES

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

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

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

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

IPDCHGINITz Initial value of IPREDCHGz. Refer to PWM_PDCHG_INIT

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

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

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

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

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

TPCHGZz[1:0].

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

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

TPDCHGZz[1:0].

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

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

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

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

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

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

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

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

TFVDS Drain-Source overvoltage filter time. See GENCTRL2.

HIEFM 36 10
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6.3.3.1 EBEAARAMREFNELPWM, BYFEARHIET

TENEBHBEVIER, EPWMESHEMNEI— N FHEEIAMOSFETRIFIMOSFETIZE Sl

Ri&: PWMiBEz, z=1,28(3, NEATFHFFxBEIHIMOSFET, x=1...8

=g Current Flow PWMz = High

VS
== Current Flow PWMz = Low

HSx: Active IDS_HSx l 1

MOSFET HSx
PW Mz I || || | IGS_HSx
» N

o~
VGS_HSx ™~
e

1
L

Sl
=T

Bl
Izl
I
w
<
(@]
!
T

SHx O

LSx: FW
MOSFET LSx
IGS_LSx
—

\
~
~

~
VGS_LSx ~~»

El16 PWMEE RS B S i, EBAEAREIETT

BT 37 10
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PWMz

External f

Synchronized
intern. PWMz

X

PWM_SYNCH

i

.
L

IGS_HSx

ICHGMAX x
IPRECHG x

ICHGx

A

Charge
phase

Postcharge Phase

tF'CHGIE

Y

Y

Active MOSFET

HSx internal
drive signal

ICHGMA Xx

IPRECHGx

IHOLD
ICHGax

=

- IHOLD

- tHExCCP FW " tHBxBLANK Active

tFVDS

IHOLD

VGS_HSx

VSHL

T

tRISEx

VSHH

;mﬁ[
VSHL

IDS_HSDx

IGS_LSx

- ICHGFWx

FW MOSFET
AFW

LSx internal J
drive signal
- IHOLD

|

.

tFVDS

- IHOLD

- ICHGFW=x

- IHARDOFF

s

'Y

Hard off

B 17 AESE, BHiAPWM, AGC[1:0]=

BIEF

38

(1,0) 3 (1,1), HBAFERGHH

sS—/—

BT

1.0
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BiaPWMERBI AT B S8

SIAMOSFETHI S B UM RS (BB 17)

1. ZAXERERIPMEE © XX ERERIPHBXCCP FW FEREEPWMz (559 B EFBFFS,. 7 tHBXCCP FW
BR8], 1EIIMOSFET x XUIFEBEE R - ICHGFWx, [EIREIAMOSFET x{RiFX o

2. ¥FEH: tHBXCCP FW i[5, =iZIMOSFET x BIMtRk= LA B IPRECHGZIHTTTN 7R R, FEERFFELATE] N
tPCHGz, IPRECHGAR— 1 ARZ&Ek, EERENYE (B T—T) o

3. 38ER: tPCHGz Zf5, FTEBEEMM IPRECHGz BEE ICHGz, MEHB MBI tDON? , HIGESHE
B9 tDONzi#1TELER, LAEIENFZE IPRECHGz (B MFEBERPEEMNTES]) o H VswdlE
Vsuw B, FEEBPERZEER,

4. TG FTBMERE, HSX TEBRERNITHIESE 62.5 ns (HEE) £ IM—NERMEK. =
ICHGMAXXo

b BT EPOCHGDIS £ 1 AT 2/ 7 B L)5E. Z=ZGENCTRL2 »

Tl 76 B8 ER SR EY AT IR

BXHEBRRNER, SEET 6.3.6,

MR AGC[1:0] = (1,0) % (1,1) (ZILGENCTRL2 ) , FNFEEBER IPRECHGz 2— 1 BENZ#., B
tPCHGz HRiE]fENN (Z2ILTPRECHG) . CLE92108-232QX &1&%& IPRECHGz, fE3EFR tDO Nz SEZE (EILED,

IPRECHGZ #EH 1 1E/chee (BREY(E 1 mA) F ICHGMAXz Z[8] (ZJPWM_ICHGMAX_CCP_BLK3_ACT) ,

4 CLE92108-232QX SPI 3ZUREIE PWMz_EN 18BN 1 K93S (BPWMSET) B , IPRECHGz #]%& R
min(IPCHGINITz, ICHGMAXz) (ZILPWM_PCHG_INIT) .

AILOERLL T BiEN 55!

AGCFILT =0 (GENCTRL2 ): REREIER
o WNRBEMWHY tDONz ELEZERY tDONz 1, MET—FzEEMER IPRECHGZz =1E 0,
o R BEWDONz SZFECERY tDONz, MET—FFEEBMEL IPRECHGz =F /s

v NREFEFIIIPCHGADTTEIZHI FFESGENCTRLIFEM DRI 0/ 1, FFEERSDFIEINTOR 1
NN ERMEX (FT 6.3.6),

AGCFILT=1: RZFHIERK2S

o MRREFIPWM BIHAR A MUDONZLLEZER tDONZz I, TETF— P FFEMEL IPRECHGZ 218
Mo

1) SMEBPWMZIES SHNEESHEIHEIY , SEAEFIMBPWMZS S Z i8] FFZTELEIR tewm_svncro
2) IPRECHGz #H{iiTE ICHGMAXz Fl/cneoZ I8lo

3) AJREVERMHI tDON, SZEFF_TDON_OFF1. EFF_TDON_OFF2. EFF_TDON_OFF3

HIEF A 39 L0
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o MRREFIPWM BEIHAME K tDONz FE T EEERY tDONz, NMTETF—MFFEEMER IPRECHGZ 2R

Do
o WNRITHIIIPCHGADTIEIT HI ZH 1F2SGENCTRLIFFE U HIN 081 1, FAFEERE 7D HIE MR 1

D2 NERMEX (BT 6.3.6),

v MRXFWIMERERER, WET— BN, IPRECHGZ RIFAE,

BT 40 10
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External A

1

A tPWM_SYNCH
Synchronized

intern. PWMz 1_1

IGS_HSx
A

Discharge phase

tPDCHGx

-IDCHGx

- IPREDCHGx

Active MOSFET

tHBXCCP FW for
symmetrisation

-
tHBXCCP Active for cross current

protection

HSx internal
drive signal A

IHOLD

\
'y

0
- IHOLD
- IDCHGx

- IPREDCHGx

- IHARDOFF
VGS_HSx,

J - IDCHGx

- IHOLD

Hard off

\J

N—

tFVDS

tFALL x
-

tDOFFX,
——

VSHH
VSHL

IDS_HSDx

IMOTOR

\

-~
IGS_LSx )
ICHGFWx ‘

o

LSx internal
drive signal

FW MOSFET
AFW

ICHGFWx

IHOLD }

tHBXBLANK FW

tFVDS
-

Lo

- IHOLD |

& 18
= iZ2PWMHR 8] B9 AT 37 <

BIEF

AliE XN, SiPWM , AGC[1:0]=(1,0) (1,1), BHIENAHEIT

41

1.0
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SIAMOSFETEY XM MM ERSeRk (BB 18):
1

. PWM 5 S XIFRKBIIERATIE] © HSXTERIER PWMz (S SR TBEE FIERtHBXCCP FW Y, UAMESIE

BYZE X BB fRF BT 18] 5 | Re AV R B

P . —BiXZIRTFRLFR B RYATEltHBXCCP FWEESR, =IMOSFET xBYiitRI5 LLEE 7 IPREDCHGz

BT, $F4RET8)9tDPCHGZ, IPREDCHGZ 228 FAIE S, AEBHENM (BRT—T) o

3. JXER: tPREDCHGz Zf5, FIMEEERRBVLESTEM IPREDCHGZ 2FEZE IDCHGZ, MEHBERXEY tDOFFY,
FHIEHELS IPREDCHGz BRE RV tDOFFz H1TLLER (BRI B RN BEMIES) . HWEMERTE
tHBXCCP EIHABY 455, MMSEIRARZ X BBRIRIF,

4. XX ERFIFMHEE: XX ERRIPS SIHIMOSFETHIFRM EEFIRE R #1T. XX ERFIFM
ERTEXI R R B AE IR SR BT BB, $54EAT8]) JItHBXCCP active, 7EtHBXCCP activefAial, {KiZ
MOSFETxfR¥FRMTIRZ. tHBXCCP active£53R /5, WNEMOSFET Vsi<V s, NMEIZMOSFET x89##
GBIt ICHGFWz BB FeEE, EEtFVDS 455K,

N

ok £ B8 TR B FT IR 2
BXTMEBERANESR, 2EZET 6.3.6,

SR AGC[1:0]=(1,0) B (1,1) (ZIGENCTRL2) , NIFREEE IPREDCHGz @— N EIEMN S .
CLE92108-232QX &=18%& IPREDCHGz, fEMEMtoosr. SHEE EITED,

IPREDCHGZ #EH L Elocnco (BRTY(E 1 mA) F1 ICHGMAXz 28] (ZJIPWM_ICHGMAX_CCP_BLK3_ACT) o

% CLE92108-232QX U ZIiESPIPWMz_ENIEE N 189S (B PWMSET) B, IPREDCHGz #3A1%
min(IPDCHGINITz, ICHGMAXz) (£ 0l PWM_PDCHG_INIT)

AN RIFFILIPCHGADTIEIE HI B 1F28GENCTRLL FE ISR 08 1, FFTEBERS D s —
DR DERME (BT 6.3.6)

ALLUEEUTATAE:

AGCFILT =0 (GENCTRL2 ). R{ERIER

o WNRBEMtDOFFz LLACERY tDOFFz 1<, MITET— R TR EERA|E) IPREDCHGz =1L
o WNRBEMDOFFz }Z2FECERY tDOFFz, NMITE F— RFAXEBHEAIE] IPREDCHGZz SR/

o WNREBEHIIIPCHGADTIEIZHIF 1F2RGENCTRLIFPE I AN 0 F 1, FFmEERSHDFIEMNSR D
— NN (BT 6.3.6),

AGCFILT=1: RZFHIERK2S

1) SMEBPWMZIES SHNEEHEIHEIY , SEAEFIMBPWMZS S ZBITFETELEIR tewm_svncr o
2) IPREDCHGz #HI7E ICHGMAXz FlloceoZ 18lo

3) ALURERE R tDOFF, &ZEFF_TDON_OFF1. EFF_TDON_OFF2. EFF_TDON_OFF3,

BT 42 10
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o NERREHENPWM FEINE K tDOFFz LLECERY tDOFFz &, M IPREDCHGz TE F— MM ES
1,

¢ MRBEFAIPWM BRI B3 DOFFFE FECERY tDOFFz, M IPREDCHGZz £ F— Mz
P EE =R N

v MRXFHEMHERBAER, WET—RFTEME, IPRECHGZ (REFALE,

v SNRIEHML IPCHGADT B A 0 F1 1, MIFRFTEEEBRS B INTR L — DR Ko

R a3 10
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6.3.3.2 EBAAAMKIEHINEZAPWM, BYENBEIETT
LUTFEB AR T & PWM 5 SHEINEI— N FH78918K2 MOSFET BYBY MOSFET =1,

BRi&: PWMBE z, z=1. 283, MAFFH x B MOSFET, x=1...8 (B 19) ,

- Current Flow PWM = High
me> Current Flow PWM = Low

VS

HSx: FW MOSFET
IGS_HSx
-—

”
_ -~ VGS_HSx

0 SHx
IDS_LSx LSx: Active MOSFET

LSx

IGS_LSx I—I I—I I—l
-—

o~ "VGS_LSx

19 PWM &EJE z BREJEIMEMI x, EBBHIEFAHEIETT

PWMEHH=H R 5 556.3.3. 1R AUHIAARE RF 3B S x FMEL x LAIKZEIEV sun FVsuio

HHEFAR 44 10
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6.3.3.3

BAE AR ELPWM, BHEAREBNIETT

(infineon

ZBEHNERTESUPWMETRIIZERIS R (BE 20) HY FABER TRIEAMOSFET , BBESMRK

BRFRMANERME S

XY ETIMOSFETSIEB. KEFERAS[E] AR _EF+F0 TR Bl 1T 1 RSN Eo

HSx: FW
PWMz MOSFET

UL —

LSx: Active
MOSFET
IGS_LS

IDS_HSx l

HSx
IGS_HSx

—

~
VGS_HSX™~_
-~

=== Current Flow PWMz = High
w— Current Flow PWMz = Low [r Vs

1
I

HSy OFF

Bl
1

SHx O

LSx

O SHy

piN LSy ON

& 20

TIEFM

BXERHEIN z BREEIEA x, HBYFERNRBHIET

45

1.0
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External

tPWM_SYNCH
Synchronized

intern. PWMz

IGS_LSx
4 - A

Discharge phase
tPDCHGx
—-——

-IDCHGx

- IPREDCHGx

tHBxCCP Active for cross current
protection

tHBxCCP FW for
symmetrisation

A

LSx internal
drive signal

Active MOSFET

A

IHOLD

- IHOLD
- IDCHGx

- IPREDCHGx

- IHARDOFF
VGS_Lsx,

J -IDCHGx

-IHOLD

Hard off

N

tFVDS

VSHx

Vs i
VSHH

—

T

VSHL

tDOFFx  tFALLX

VSHH
VSHL

IDS_LSDx
I 3

v

/

IGS_HSx

ICHGFWx

FW MOSFET

HSx internal
drive signal

A
ICHGFWx

IHOLD

- tHBxBLANK FW

v

tFVDS

I IHOLD

- IHOLD

BIEF

BiENS#E, =iLPWM, AGC[1:0]=(1,0)5% (1,1), BBHIERNRBYIETT

1.0
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6.3.3.4 AEBENREEFINENPWM, BHEHLZBHNIET

REHER FEBPWMETHEEIAR (BIE 20) Y FHERN THRILPWM , BEINBIKER
BN EME S,

%3 EEMOSFET S, SKUTRER AT B LA K EFF] FREBIEI#H1T T AT FINE,

m—e Current Flow PWM = High
m- Current Flow PWM = Low

VS

HSx: Active MOSFET

HSy ON IGS_HSx
/
7
_ -7 VGS_HSx

SHx
IDS_LSx LSx: FW MOSFET

LSx

IGS_LSx
= «—— [UUL
. PW Mz

«—~ "VGS_LSx

22 BXTE RGN z BRET B x, HBAEARBHIETT

HIEFM 47 10
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External
PWMz
L]
Synchronized .
intern. PWMz| tPWM_SYNCH
—T
Charge t
phase Postcharge Phase -
- I1GS_LSx - .-
t LPCHGx
ICHGMAXx
IPRECHGX
IcHGx
m t
w
%
=} I HBXCCP FW | tHBXBLANK Active N
= - »
o
2
‘G | Lsxinternal .
< | drive signal tFVI
-
ICHGMAXx
== IPRECHGx
IHOLD -I HOLD
ICHGxX LeHex __f
0 -— ¢
- IHOLD
VGS_LSx T
A .

VSHx tRISEx
——

vs +
VSHH ;; o & VSHH
VSHL —|— VSHL \

IDS_LSDx

~  IGS_H sx,

- ICHGFWx IJ

HSx internal &
drive signal

| FW MOSFET

tFVDS
|HOLD sty -

- IHOLD =IHOLD

- ICHGFWx

- IHARDOFF Jﬂ off

~

B 23 HWEIBPWMBYETEXET, AGC[1:0]=(1,0) 5% (1,1), EBHIIERNRBYIET

BIRFM 48 1.0
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6.3.3.5 FATIAT BN XETIEREY B FIR AL

=i TDREGx (GENSTAT) 357~ {8 BB vl F M AR I %175 28 (AGC[1:0] = 105K 115) BY PWM 183& x B tDONx 1
tDOFFx @ B FIRATHIRE,

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

v EEfE 81 PWM BEIRERGERME EIE R Z BMNIREEDRERFS =R

6.3.3.6 TNFEEBM I EERM EX EN_DEEP_AD =1
YN15R EN_DEEP_AD =1, MZAETER., BRALLINEE=S3FN7sBBF0FNATER B 72 R 1K,
E24 BT EPARGNIRE T X—RIE . REHERRENWIERF LM EX.

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

INRFTZF T toonHtoore FHETEZHE—T RN AT BB DR, NBFRERERTEN . ARG,
TEFR s BRI — N RN ER (B25) o

HIRTFH & L0
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No: TDON EFF =
TDON TARGET

AN

If the resolution of
tPCHG is sufficient

TDON adaptation
with two current

steps (IPCHGADT =
1)

TDOM adaptation

mmm— With One current step

Precharge phase splitted in 2
sub-phases

TDON EFF = TDON
TARGET

Precharge splitted:
75%-25% if TDON EFF > TDOMN TARGET
25%-75% if TDON EFF < TDOMN TARGET

Precharge splitted:
E.g 87.5%-12.5%

ETC...

Current i+2

i+1

i+1

tPCHG

L

50% 50%|

tPCHG

25% 75%

tPCHG

Current i

&

tPCHG

i+1
or i

| 75% 25

tPCHG

tPCHG

tPCHG

24 TFE B ERRY TR T EB B IA T "I, EN_DEEP_AD=1

BIEF

50
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tPCHG = 250 ns

TDON adaptation
with two current
- steps (IPCHGADT =

1)

Current i+2
Currenti
tPCHG tPCHG

TDON adaptation
EEmmmmm— With ONe current step

tPCHG tPCHG

Time maodulation entered i+1
Precharge phase splitted in 2 i _I_

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

TARGET

Exit the time modulation mode 1)

Precharge splitted:

75%-25% if TDON EFF > TDON TARGET @4 i+1 i+l
25%-75% if TDON EFF < TDON TARGET i or i
25% 75% | 75% 25
“tpcHG “tPCHG

TDON EFF = TDON TARGET

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

25 B BTiE)iAHIRIAR A, EN_DEEP_AD=1

1.0
2024-01-23
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6.3.4 T Al ARSI PWM TEET

R AGC[1:0] IRE M (0,0) T (0,1), MIEFATEITILKITH], PWM MOSFET B9A M S B KM EIR AT
o HLUEERMIEI,

ABMEPWM MOSFET BYBArF@F X KriEiREY 8] (TETDON_OFF1. TDON_OFF2. TDON_OFF3H
BE) . REWI, KREZF1F22EFF_TDON_OFF1. EFF_TDON_OFF2 . EFF_TDON_OFF3 {3iR&PWM
MOSFETEY S % S8 X KT BT &,

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

% AGC[1:0] = (0,0) (BGENCTRL2) Bf, PWM HER THItRIREhERMIIZHIS £ 6.3.38, “HIEMH
RIEHIE PWM I21E” IR RE , RIET T EEFTUE M ERRYINEI A E B AR E.

HIEFH 52 L0
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6.3.4.2 TrIAMIIEHEIBNPWMIT{E4&EN, AGC[1:0]=(0,1)

3 AGC[1:0]=(0,1) B (ILGENCTRL2) , PWMIEI{ FAVMIRIRENEEHIITHIS6.3.4.1 TTHRIEIRIARRE, BP
TR MR IR sh 2= FIRIPWM T EHE X, AGC[1:0] = (0,0), RREIZAMMNETFIEINT — TR M ELo
£ tPDCHGz HAiE], BRETEIPWMIEE z BIPWM MOSFETHIMAR IR Bh 23 BIMAAR IR h 288 BB 7% -IPDCHGINITZ
TR (WPWM_PDCHG_INIT) o

SEE 26 EEPWMITHIBIEIIPWM MOSFETHEY KK,

IR 53 10
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PWMz A

IGS_HSx
A

Discharge phase

tPDCHGz
———

-IDCHGz

- IPDCHGINITz

as -

HSx internal
drive signal

IHOLD

tHBxCCP for symmetrisation tHBxCCP for cross current protectiurl_

> -t
L)

]

- IHOLD
-IDCHGz

- IPDCHGINITz

\

_IDCHGz -IHOLD

- IHARDOFF
VGS_HSx‘

Hard off

tFVDS

N—

tFALLZ
e

> tDOFFz "

VSHH
VSHL
t

IDS_HSDx

IMOTOR

\ t

IGS_LSx A
ICHGMAXz

\

LSx internal
drive signal

ICHGMAXz

IHOLD

¢ tHBXBLANK »

tFVDS

| IHOLD

- IHOLD

& 26

BIEF

BIAPWMIRR - BRI RIEFIRIX BT, AGC[1:0]=(0,1)

1.0
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6.3.5 B EBEFNEBEFSFLE THPWMIER

TR S EBAE N A RE R BT (REY, EEhAEHR MOSFETRIREIPWME S, 3B ERETHS
S LR, ERhEUREEA,

P I EFREN_GEN_CHECK (EN_GEN_CHECK £0) = IFE S IEEIEFLTH . tON<
tHBXCCP FW ZE tOFF < tHBXCCP active, FXLERFT, T ZIEGHIZN X EVIED. KL,
FZIMOSFET FI4E7MOSFET BIEE &5 2l E 2 IR ¥%,

pr N ZES L2 N E I E S I E HEBF LTI FHIHAEATEItDON, tDOFF. tRISE FTtFALL .
tON < tHBXCCP FW Bt tOFF < tHBXCCP ;&5

—{ERT, BAERAEIETT, tON>tHBXCCP FW H tOFF > tHBXCCP active
El27 B H A EHEPWM MOSFETHIZEAMOSFETRIRZRITHIE S
¢« tON KT 4570 XX BB R$FET(E] (tHBXCCP FW)

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

tHBxCCP1 tHBxCCP2 tHBxCCP3
External PWMx signal FW FW (sym)__ active
t—»\ tON ,_Y_.ﬁ.\
/ time
Control signal for {
Active MOSFET j .
H g time
Control signal for
free-wheeling MOSFET
time
27 PWM KA ER(ES - —AR1EI tON > tHBXCCP FW, tOFF>tHBXCCP B, H

MAERATETT

—BiER, BYENRBHIEIT, tOFF>tHBXCCP FW B tON > tHBXxCCP B
El28 EREHIEN L BHIE{TRPWM MOSFET M4 MOSFETRI R SR ITEIE S
+ tOFF kb FW X X BB R 1P B8] (tHBXCCP FW) £

»  tON KFERHRZ X EBRRIFATIE] (tHBXCCP Active)

HIRTFH 55 L0
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External PWMx —
signal tOFF
time
tHBXCCP1 tHBxCCP2 tHBXCCP3
4 FW FW (sym) | active
N N
/ / time
Control signal for
Active MOSFET /
: & time
Control signal for
free-wheeling MOSFET
time
28 PWMIRZ{ERIAER{S S - —RRIE R : tOFF > tHBXCCP FW, tON>tHBXCCP H%{, B
MEA L BHIETT
HURF M 56 L0
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B2 tOFF < tHBXCCP active

LIMEBPWMIE S RY X MTET [E 58 FECE MY EhAE X B RIFEY(E]AY, EEIMOSFETHILR MOSFETZ BT
EX4. Eitk, PWM MOSFET (EHHBxMODE[1:0 PWMIESR) #{EAAETIMOSFET o EAIEN, RER
MAERGEHTIE, PWM MOSFETEVIZHIE S 5MPWMIE S48EL, RIS T — M EURR R B IRFRIFETEL
5PWM MOSFETAESTRIMOSFETIRIFRIT (THELR) - SEE29,

tHBXCCP2
FW (sym)
tHBXCCP1
FW
External PWMx signal \

> = time
Control signal for 1OFF L

MOSFET

time
Control signal for
MOSFET opposite
to PWM MOSFET time

B 29 PPMITEEE G LRI AZPES , tOFF < tHBXCCP active KB H=LL:

tON < tHBXCCP FW

HIMEPWMIESHSEN EIREFRENSLR R X BRIRIFESEFY, FRIMOSFETHILEM MOSFET Z B
EX 5. ALk, PWMMOSFET (EHHBXMODE[1:03%4%) #AIE/AIAERIMOSFET o #RAIEWL, RIZEBHIE
FAEIBEIT. PWM MOSFETRUIERIE S 5IMPWMIESHELL, R T — PR X BRFIFEIE . SIE30,

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

30 (=L FPWMERERIAIER{SS , tON <tHBXCCP FW

HIRTFH 57 L0
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6.3.6 MR IR Eh 23 EB 7t
SRR CHESEREE IS IR M 1.0 mA Bl 100 mA BEESR, 49932 MU E 31 F1E 32,
5 MOSFET # 427 MOSFET N BB F I BB/ @S U T AR E

+ REG_BANK i (GENCTRL1)

o BEIZTZ2EPWM_ICHG_ACT. PWM_IDCHG_ACT. PWM_ICHG_FW

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

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

100 - TS
*
90 *
[ L J
. 80 [ .
[ *
[ =
g *
15 70 T *
b .
w [ b
B 60 *
S— ’
O <o - ¢
s £ .
f L
E 40 ! *
[ -_ o
= 30 - .
£ i .
2 L 2
20 *
*
.0
10 o
[ 0’
o et . I
0 5 10 15 20 25 30
ICHGx[4:0]dec

31 PWM EXN A BB T BT

BT 58 10
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13 PWM EI\ FTRIFZEBE R

ICHGX[4:0], ICHGXxFWI[4:0],
IPCHGINITxX[4:0]

Nom. charge current
[mA]Y

Max. deviation to nominal
values [%]

000008 1.0 +/-60 %
00001s 1.5 +/-60 %
00010s 2.0 +/-60 %
00011s 3.2 +/-60 %
001008 4.5 +/-60 %
00101s 6.3 +/-60 %
00110s 8.0 +/-38%
00111s 10.3 +/-38%
010008 12.5 +/-38%
01001s 15.1 +/-38%
01010s 17.8 +/-38%
01011s 20.8 +/-38%
011008 23.9 +/-38%
01101s 27.0 +/-38%
01110s 30.0 +/-28 %
01111s 335 +/-28 %
10000s 37.1 +/-28 %
10001g 40.7 +/-28 %
10010s 44.3 +/-28 %
10011g 48.3 +/-28 %
101008 52.3 +/-28 %
10101s 56.2 +/-28 %
10110s 60.1 +/-28 %
10111g 64.2 +/-28 %
11000s 68.3 +/-28%
11001s 72.5 +/-28 %
11010s 76.8 +/-28 %
11011s 81.4 +/-28 %
111008 86.0 +/-28 %
11101s 91.0 +/-28%
111108 96.0 +/-25%
11111g 100 +/-25%

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

TIEFM

59
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100

*

90 - *

80 .

30

Nominal PWM Discharge Current
[mA]
(9,1
o
L 2
*

10 *

™ T T T
L 4
e

15 20 25 30

o
v
=
o

IDCHGx[4:0]dec

=] 32 PWM {E A B B BB BB 37

HIRTFH 0 L0
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K14 PWM R TRV B EB 7R

IDCHGX[4:0],
IDCHGxFW[4:0],
IPDCHGINITX[4:0]

Nom. discharge current
[mA]Y

Max. deviation to nominal
values [%]

00000s 1.0 +/-60 %
00001s 1.9 +/-60 %
00010s 2.8 +/-60 %
00011s 4.3 +/-60 %
001008 5.7 +/-60 %
00101s 1.5 +/-60 %
00110s 94 +/-38%
00111s 11.8 +/-38%
010008 14.2 +/-38%
01001s 17.0 +/-38%
01010s 19.7 +/-38%
01011s 22.9 +/-38%
011008 26.0 +/-38%
01101s 29.0 +/-38%
01110s 32.0 +/-28 %
01111s 35.8 +/-28 %
10000s 39.5 +/-28%
10001s 43.1 +/-28 %
10010s 46.8 +/-28 %
10011g 50.8 +/-28 %
101008 54.7 +/-28 %
10101s 58.6 +/-28 %
10110s 62.5 +/-28%
10111g 66.6 +/-28%
11000s 70.6 +/-28%
11001s 74.6 +/-28 %
110108 78.5 +/-28 %
11011g 82.8 +/-28 %
111008 87.0 +/-28 %
11101s 91.0 +/-28%
111108 95.0 +/-25%
11111g 100 +/-25%

TIEFM

61
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6.4 M ThHER

gflx ;E?ﬁzlau& GLx 5SGNDZBIRYEBFE  (Reono ) ATFAFRZ EN=1EEBFEE Voo <VoororrBY, ZMEE MOSFET
:_F I8N O

IEEIE T {ERBD_PASS i 211l (GENCTRL2) Y, ETLHIESEHMRIREIEHER, XL THIEBERKEH X
Flo MOSFET 3@ EE BB IHOLD fR¥F X AR S

EIEEERENP, NRELEBESHMRIREIER (BRERIE. VS REMSE. Xl , REE
WBEK@*%TT: R conp B HIHCE, 5 BD_PASS FNISETLX -

WK IXEhaE = 8

FIEEER TIETEBD_PASSIZE 1 B FiS HBXMODE[1:0]=00 3 11, MIRIREISEESHWISH. VS BN
E/\J;ﬁ%‘% EE:;HB%:ZFZIS_BD_PASS #E- RGGND %&5%&5%0

6.5 WEHRTU T RIBTIR

‘%’ ﬁi.&;lé%ﬂﬁﬁmﬁftﬁi, B LUE IR MOSFET LS1. LS2. LS3#0 LS4, FREHEM MOSFET ¥R BN
ESZS

Wiz Roh2s b TR

o FEEEEKT, WNEBD_PASS =1 HFfH HBXxMODE[1:0]=00 8% 1150

o RTFARIRER (EN=1REF) .

v BARV 55 <Vpppomr

LIFIRA FEhERAET, 12 MOSFET LS1-LS4 BURSEH FTRECE : PASS_MOD .Y
¢+ Y05 PASS_MOD[1:0]=00s: LS1. LS2. LS3#0 LS4 X GEENKEE) o

« Y05 PASS_MOD[1:0]=01s: LS1. LS2. LS3FILS4 b FFHBERE (FL&HIE) -

+  YN5R PASS_MOD[1:0] =105 : S0SRVs>Vsoveassrorr > M LS1. LS2. LS3# LS4 $TFH GEEHITN) o
PWM3 % ”ﬁl]l_lip\] EIBJ:F/E (RPWM3 oD) -Fj:_Lo
« Y05 PASS_MOD[1:0]=11;: R PWM1=FH Vs >VSOVPASSOFF, U'JFI?§_1 LS2. LS3F1 LS4 $TH
GEEHIZhE pwM1 56l o PWM3 3IBIEEREEFFR (Rewms_op)
LS1. LS2. LS3#1 LS4 MOSFET JINEBA2S=1A 10 nF, 7Et on_eo_pass N FiEo

RIEEEARIE T, TPASS_MOD XFLS1-LSAIEE, NI Voo < Voo ror BV st T Vsieer sertBT B SRV s KFV
e s EgUTI_LSI—LS4 BT /940[F PASS_MOD—#¥ =105 , BIEMEV MERMEEBE—TIRE. &S
MMEMN N o

1) S0 BD_PASS =0, PASS_MOD[1:0]H91& & {X7EEN=03{VDD < VDD POffRETE X

HIRTFH 2 L0
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CLE92108-232QX
Multiple MOSFET Driver IC

(infineon

MR JX zh 2% FB S I

SRR EhERAER BB UFIETEVer >Vs + 8.5 VBT B

+®15 S MRS

WRVSOVTH=0, MVs=6.0VE 18V; AR VSOVIH=1, M Vs=6.0VE28V; Vop=3.0VES5.5V, T;=-40°C
ZF 150°C

Ver>Vst+ 8.5V, P FBEIGHEN T, EMEBRMNAMR LMl M5 I (BRIES B HE)

6.6

Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition
g.3°5
SHx High Threshold Vshn Vs-2.5 |- Vs-2.0 |V P_6.5.1
SHx Low Threshold Vs 2 - 25 v ReferredtoGND  [P_6.5.2
SHx comparator delay Eshx - 5 30 ns b P_6.5.26
MOSFETIX =258 i tH
High Level Output Voltage |V 10 - 12.2 v Vs>8V P_6.5.3
GHx vs. SHx and GLx vs. SL, Cloaa=10nF
CPSTGA=0 lep=-12 mA?
High Level Output Voltage |Viu3 7 - - v Vs>6.0V P_6.5.5
GHx vs. SHx and GLx vs. SL, Cloaa=10 nF
CPSTGA=0 lcp=- 6 mA?
High Level Output Voltage |Vqy, 10 - 12.2 v Vys>18YV, P_6.5.6
GHx vs. SHx and GLx vs. SL, Cload =10 NF fcp=-
CPSTGA=1 12 mA?
Charge current lehco 0.4 1.0 1.6 mA  [ICHG=0p P_6.5.30
CLoad =10 nF
Ves=Vesionp
Charge current lencs 5.0 8.0 11.0 mA  |ICHG=6p P_6.5.31
Cload=10 nF
Vas< VGS(ON)I
Charge current lencia 21.6 30.0 38.4 mA ICHG =14 P_6.5.33
CLoad =10 nF
Ves<Vas(onn
Charge current leneso 72 96 120 mA ICHG =30p P_6.5.35
Cload=10 nF
Vas< VGS(ON)Z
Discharge current Iochco -1.6 -1.0 -0.4 mA IDCHG =0p P_6.5.36
CLoad =10 nF
Ves2 VGS(OFF)I
Discharge current Inchce -13.0 |-94 -5.8 mA  |IDCHG=6p P_6.5.37
Cload=10 nF
Vs 2 Ves(orr)1
Discharge current loccia -41.0 |-32.0 |-23.0 |mA |IDCHG=14p P_6.5.39
CLoad =10 nF
Ves2 VGS(OFF)I
63 10
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&15 RS HREzEE (50

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

£ 150°C
Ver>Vs+ 8.5V, FREEREFMEN T, EMEBRMNRLHIn2IMISIH PRIEZERE)
Parameter Symbol Values Unit |Noteor Number
Min. |[Typ. |Max. Test Condition
Discharge current Ichcso -119 |95 -71 mA  |IDCHG =30p P_6.5.41
Cioad=10 nF
Vas2 Vas(orr)2
Passive discharge Reenn 10 20 30 ko | P_6.5.11
resistance between
GHx/GLx and GND
Resistor between SHxand | Rguenp 10 20 30 ko | P_6.5.12
GND
Low RDSON mode Roncep - 22 40 Q Vs=13.5V P_6.5.13
Vep=Vs+ 14V
lens=Iocn =31
(max)
MR Eh e Rh S S
External MOSFET gate-to- | Vgsiony: 9 - - v Vs> 8v P_6.5.50
source voltage - ON ICHGx £ 14p
External MOSFET gate-to- | Vgson2 7 - - v Vys2 8v P_6.5.51
source voltage - ON ICHGx = 15p
External MOSFET gate-to- | Vgsorp: - - 2 v VIDCHGx < 145 P_6.5.52
source voltage - OFF
External MOSFET gate-to- | Vgsiorp - - 5 Vv YIDCHGx > 15, P_6.5.53
source voltage - OFF
PWM synchronization delay |fpwm_swei |50 - 150 ns b P_6.5.46
Pre-charge time tpcHgoo 100 125 150 ns Y TPCHG =008 P_6.5.18
Pre-charge time techcor 200 250  |300 ns |YTPCHG=01s P_6.5.19
Pre-charge time tochaio 400 500 600 ns U TPCHG =105 P_6.5.20
Pre-charge time tocro1 800  [1000 (1200 |ns |YTPCHG=11s P_6.5.21
Pre-discharge time topcHG0o 100 125 150 ns UTDPCHG=00s [P_6.5.22
Pre-discharge time tbpcHGoL 200 250  |300 ns |YTDPCHG=01s |P_6.5.23
Pre-discharge time tbpcHGoL 400  |500 600 ns |YTDPCHG=10s |P_6.5.24
Pre-discharge time topcHeo1 800 1000 1200 |ns U TDPCHG =115 P_6.5.25
1) REIEFMIK, HIIHER,
2) ICHGX[4:0]=111115 (E2EY{E100 mA)
IR AR 64 10
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7 RIPHIIZHR

7.1 RARERP

FEfER (CP3IMD) MM AT RTINS n /HEMOSFETHEE, MMIEILEMRIRERP. SRES0,
7.2 LU (FIik)

AR (CP I ML TR FARNEMNING n 9EMOSFETE, ZMOSFETR{ER ST X,

i, MiEHlgssLEeBiEn EFhxFALEH X, UBHAMOSFETEIMHE, HItbiR{EIHMII FCLE92108-
232QX. BEE 50,

7.3 FE RN TIFTIKRRE B EL

3 EN == EBD_PASS = 0 (#iiRzpgsb FEmhR) , EBIELLIREBENBUER MOSFET, LURIFEIL
MOSFET FNEiZ2 MOSFET 7 Sl IR HAIE] 53 5! B LEXY oA X B KT R

NRAENF RIS E, NABR A AR T

WER HBXxD =0, x=1..8 (VDS1FIVDS2): #N DH # VSHx Z [BRYEBEE BT HVDS1 Fvps2 ECERIEE
BIE, M wpiltr (W +R16) o

MR HBxD =1, x=1..8 (DlvDS1FIVDS2): F CSIN1 1 VSHx Z ]l EBEZEBidIHvDps1 F1 vps2 BE
BEERE, N wpilr (0 &R1e) o
18 WM VSHx # SL Z [BRY BB E ZE R A M{EKIAMOSFET 5 vs BAEEE (FRFT16) -

& 16 RIS ERME, EN=S, BD_PASS=0
HBXxVDSTHY[2:0] Drain-Source overvoltage threshold for HSx and LSx" (typical)
000z 150 mV

0015 200 mV (default)

010s 250 mV

011s 300 mV

100s 400 mV

101s 500 mV

110s 600 mV

111g 2V

1) x=1...8

£ HBXVDSTH[2:0]=111: QV EE) FHFXHAKE FHIEZEH . mFIENFTHEXHLE FTHEZ
e AFES — T RET EE, LOEE VS FBiaR LTI EFEB

HIRTFH 6 L0
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MRFHEMRNFYE, B[RS FRELERIR:
. EFEAERE
o NRFRBESNEIEERENFSNEKTEENIERIYE (210717 F;IGENCTRL2 TFVDS
fiI) »
E:
o IDHFERRISERZEI AR, FEBIERIMOSFET 2HIMERL , : MOSFET 7258 BEBFIE] +trvos
5%'3:%57_”‘5—[' +2Xx tFVDle‘Eﬂ*m
«  PWM BTN MOSFET BOBISME )R :
- XFFRIAMOSFET : LS MOSFETTEPWMSERY 8145 3R BT X MrEY, WMNRIFREES T RIEEEH
&, MLtk &S ENM, ErlgeiNEiREEE, ARG RRTERSSSRFEFHR
1,
- ¥FEIAMOSFET : HHS TEMOSFET PWMSEHRT B4 R BT XA, SIRFEREEES T RIESEE
&, MIICEIABTa0E, #rlaEtMEIREEE. AEREREISERIRSAZZ0F MR
A,

w17 RS 8 R B a]

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

01g 1lus

10s 2Us

11s 3us

SNSRIRIR R R S R A2 B -
v ZREMAYFEEBIE,
- TREBEERIRIEST_ICHG RUISEME , "I MOSFET Z R4 EUE— 1,
v RESFFEEEDSOV XY ML B M1,
v 2RRESFESST VDSE 2 RREFT Bl

NRMEIH P — MOSFET FERRIE, NPREFEFLEDSOV IUEFFA BEEFE A HEF 7o

7.4 #WehiEX TSI RIRBES
LIRIREHES A FHETHIETET, LS1 E LS4 el LUIEE (BE  6.5) o
WNERPASS_VDS BEfIMIE A LS1. LS2. LS3# LS4 MOSFET HYRIRE & 1%,

FTF toik_so_rass (=aMtE]) , fELS1. LS2. LS3#1LS4 MOSFET FF&CEZ G, RiRAIE (VSHx-
VSL, x=1ZF 4) HZE,

5E5E%¢§5ﬁgiﬁﬂjlﬂj ﬂgtDSMON_FILT_BD_PASS VDS I\D:EHE%VVDSMON_BD_PASS (EEEE{E 370 %ﬁi) o
MREMERELE, W:

HIRTFH 5 L0
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¢ LS1. LS2. LS3 70 LS4 MOSFET #&x 4l
¢+ PASS_VDSOV LA &zDSOV 3 N ARSI 2 B (i

LS1-4 B] LUBIT EBRDSOVEFTE S, BRRDSOV 12;5F% T PASS_VDSOV,

7.5 X BRRIFAFREES B e

FRB R IE N2 E B A XX B R IP B EIARRI E = B Y,
R X B R E R E— R =AM {RIA MOSFET Hilo
EXEEEIRA, RRSERNRER, LU %EMOSFETHERRIE A & IR AVEHFE M,

p=

1. [REFFBEPWMX_EN (73IEZ 7 (x=1...3) BT, ERFPFALESATEIRIRES B LOBT HIE#75E
X
2. FMFIx (HBx) S KA (HBXMODE[1:0]=(0,1) EE(1,0)) HI G BIT/E BTG =S 2 HBx _LAIVDS 1Z/E12
22, [ IR ZIEE I 7F HBXMODE[1:0]=(0,0) BY (1,1) AT &I E51E,

7.5.1 X BRI

B IEHIZF1F88 CCP_BLK1 , mILUBMNY R X BRfRiFFAIER2AE] ( (tCCPx, tBLANKxX) , x=
1...4) BRESEIENHET,

ERIMOSFETHIZL MOSFETRIZZ X B AR IP BT (B IR IR E Yo

«  FE5) MOSFET BYAZ X EB A RIP AT [E] 1T HI{ TCCPXx_ACT (CCP_BLK2_ACT.
PWM_ICHGMAX_CCP_BLK3_ACT) #1ccP _BLK1EZE

» 47 MOSFET BYAZ X BB AP AT E] RIZHI{I TCCPx_FW (CCP_BLK2_FW .
PWM_ICHGMAX_CCP_BLK3 FW) FIcCP_BLK1EZE

18 X BRI RS E]

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 15us

100s 2 us (default)

101s 3us

1108 4 us

111 16 ps?

1) HXFFHEN 16 us IR X EBRFIFISE, &AE. BT ZFHHEEROIUKEE 30 mA LU, LUBSRG
Izhasd o

HIRTFH 67 L0
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7.5.2 WIREE HIREFHCEEIN THNE G

A ETHE (BR&R19) KEKNENATFMOSFETHSERN, EXENEIN, REDEHRIRER
437 MOSFET AN ERIMOSFETHYEBERY B IR 1% :

+ & MOSFET B EB2BY (Bl FR#EHIi TBLANKX_ACT (CCP_BLK2_ACT. PWM_ICHGMAX_CCP_BLK3_ACT)

Fccp_BLK1
v 427 MOSFET BYSH PR A B] RIZHI{i TBLANKx_FW (CCP_BLK2_FW.
PWM_ICHGMAX_CCP_BLK3_FW) #FIccP_BLK1EZE

PWM RN B 47

AR & EBYIRIN N ZE (EN_GEN_CHECK =0):

»  PWM MOSFETHY;HBRBYE] M FW MOSFETRYAZ X BE7{RIFATIE] (tHBXCCP FW) £55RES A, S IE 33,

+  PWM MOSFET%F] (tHBxCCP Active) BY, XX EERARIFATEILEERE, FW MOSFETRYEBRET B 1R, &
E 33,

3

IGS_PWM
MOSFET Post-charge
'y o E——

ICHGMAXz
IPRECHGZ tPDCHGz
-
ICHGz ‘
o t
-IDCHGz -— > L'_I
tBLANK for HBXCPP

- IPREDCHGz HBXCPP for
tHBXCPP F\WY . PWM MOSFET Active

IGS Freewheeling
MOSFET
A

ICHGFWz |—\
t

B ——
ICHGFWz _[ tBLANK for
) freewheeling MOSFET

33 PWMIETU PRV AR E], FEAR BRI (EN_GEN_CHECK =0)

IR MEZENIERNEEHM (EN_GEN_CHECK =1):

+  EEIMOSFETHY HBRBY[E] A IEFIMOSFETHI R X BB/ {RIFAY(E] (tHBXCCP FW) £5REH A, SN E34
ME35,

+  FEEIMOSFETHYEBRRY[B]7E E BIMOSFET X AR HY R X BB R IP BT B4R 5 FF4A  (tHBXCCP Active) o
ZD1E34 ME35,

HIRE A 68 10
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PWW
l :
IGS_Active
Post.ch
MOSFET PCHG2 ost-charge
-

ICHGMAXz
IPRECHGz tPDCHGz
l —-——
ICHGz
0 t
-IDCHGzZ - ‘L'_l
_PREDCHGZ tBLANK active for HEXCPP EWfor \

tHBXCPP FW. PWM MOSFET symmetrisation tHBXCPP Active

IGS Freewheeling
MOSFET

ICHGFWz I—\
t
‘ tBLANK for

- ICHGFWz

freewheeling MOSFET

=] 34 PWMIRN I B EYE], N2 BHIER/EHAMN (EN_GEN_CHECK=1), B
MERAEIEBTT

PWM
| :
Inverted
PWM
| ,
IGS_Active
Post-ch
MOSFET PCHGZ a9
————
ICHGMAXz
IPRECHGzZ n ’ ‘ tPDCHGZ
-
ICHGz |
0 t
-IDCHGz B S— ”
-IPREDCHGZ t,BLAN K for tHBXCPP FW for ‘
tHBXCPP FW Active MOSFET sy tHBXCPP Active
IGS Freewheeling
MOSFET
ICHGFWz |—\
t
(CHGFW, ‘ tBLANK for
: : freewheeling MOSFET

E3s5  PwMISRA RS EEE, KRB AR (EN_GEN_CHECK=1), &
HYER REBHIET

S FHRFEEBCEREST, TENEIFBRT:
o BN EERRXERFIPERE (B7) , MR MOSFET Z B E#UECE,
o B2 SPHESRILIGIIENSIEMOSFET , MR¥EFATFEES (E8) .

B LU {E AT ST F 22 CCP_BLK2_ACT f2 & == H B 8] f1PWM_ICHGMAX_CCP_BLK3_ACT B F E&h
MOSFET #1CCP_BLK2_FW FIPWM_ICHGMAX_CCP_BLK3_FW AT 4E3% MOSFET,

69 1.0
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&19 IR ES B E

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

001e lus

010z 1.25pus

011s 15us

100s 2 us (default)

101s 3us

1108 4 us

111 16 ps?

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

AR ZFATEIFEMOSFET IR REETiTET, EIFZMVS KIE. VS TETE,

753 X ERFFHNZ B ERR ST
— MR R BRRIPFHRA BRI B D47, RIBR 200 BERBRSIEMCCP_BLKL,

& 20 tCCP F1 tBLANK B 32455 1Y Bk &5

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

1) f5l%0: (tHBXCCP, tHBXBLANK)= (tCCP1, tBLANK1), x=1...40

7.6 MR E IR

RT ZIFWSISHT, IR T EUEIRASEIMOSFET (BD_PASS JX5I28=0) » &P MOSFET HY J4&IK
GHES7E SHx SIMI IR EhI (450 pA BREY(E) FNFHIEET (1250 pA BAEY(E) , EXELHET, EhiE
TR IEKAY,

AR REY/TRIE=ZFZEX (BD_PASS =0) HHAEWHIFH7/F (HBXMODE =00b 3¢11b) AT,
T BT LUETH A 12 o

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

M EFSRITISIZETEF AR, BXFHNREIERELITLKEN 2 VAR, SI& 16,
ESEfE, BB RRIERERRERIRE, LUBSR VS MNTETINGEFEE .

B LUK LA TP

HIRTFH 70 L0
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¢« MOSFETXH#I%EER,
¢+ MOSFETXYEE AT ER,
o TAEFREE (BRFAFRYEEAL) o

WHEBE VOUTX BIIRES (x=1...8) RILUBTIRZS(L HBXVOUT (F 1728 HHEMNAYF AT XBRZS
(HBxMODE[1:0]=00 8% 11) A, =HIHBVOUT_PWMERR,

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

BESH E 10 ENNAER SRERUTENAETRN, BTS2,

HIRTFH n L0
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7.7 a2 B W

mEERBENTESRAT. REREBERGNENREESXTHEHITHER.

BEES

WRBEEEREHREI T, MTWENRL (BIGENSTAT) . ZNIHEITE, FHildEFRGENSTAT RE i
MRAELEZMHEL, BHMERMARERERS. 2EE36,

iR B K

NEBELRRIFAD T, NAAERNIREZEEMWME, BERMER, SUPEL (HEERFEAL,
Z2NEBRREFEY) , TSD XM FICPUV ( BIRIRXE ) B (BILGENSTAT), FrEimHRiF
ERARE, BEEIREXMZ M HALFHBGENSTAT BEElR. &WE 36,

B ERIRIRIEST_ICHG BYIZEME , FUIFIR MOSFET Z BUMIFEEUE—+,

AT MERNIEsIESMIIE BINEE (B ERHHEEANBRT, RIEHFERTIAEFE) , MNNES,
S {IGENSTAT .

HIRTFH 7 L0
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Gate drivers are switched off if
Tisois reached, can be reactivated
if TSD bit is cleared

v
~

TWis latched, can be
cleared via SPI

A4
~

TSD is latched, can be
cleared via SPI

\ 4
~

Tj
A
Tiso
Tiw
Gate Driver x
A
on —F
High Z
no emor
TW error bit
High
Low )
«
no error
TSD error bit
High
Low )
«
no error

\ 4
—~

=] 36

TIEFM

73

1.0
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7.8 Vs T EM R E X<

BRENVs Moo 3R B 53, UBTRBIRKE. Vs BRSREIREMIER TR, M Ve BIR WEZ
BIREB RN BT

7.8.1 Vs RIE

WNRVPEE Voo ore AT, MIFFEFMEB MOSFET 39# BT, ik, RE Voo VoorordZ (S B S FREF5
BEEHASWIRIR o

SUPE (N #FE(I, ERR £/ #{il F75), vSuv Fl cPuV iI (Z01 GENSTAT) #HE(IH#E5

1Fo BT EFRGENSTATH Y VSUV ik E i EF/E A MOSFET,

MR HEBLUATRM, Vvsuv E1i:
v VelVouwon (WE37) o

+  CLE92108-232QX $ZULF| GENSTAT HI5ESE, E1iES .

7.8.2 Vs EE S EEEN TSR EN2E

R Vs EABIXBTEREME (J0R VSOVTH=0, WA Vsovorr ; AR VSOVTH=1, WA Vsovorr.) > MIFRT
BIMEB MOSFET # = Blit, HEBRERWER. SUPEfl (BR 2BREFT) , vsov (VsZE
i, &0 GENSTAT) , CPUVAIREBEUHBIF. WR VsBEE Viovon AT, NEBRERBENENEE.
VSOV LA ZRE (U7 BEE#T B A MOSFET,

MR HEBLUATRM, vsov E1i:
v Vs<Vsovon (JHL:E 37) o
+  CLE92108-232QX ZULE| GENSTAT HI5ESE, E1iES.

TR EAIRIEST_ICHG BYIKEME , FLIFER MOSFET ZRIHHFEEUE— 1

HIEFM " 10
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VSA
VSOV HY
VSOV OFF. *
* VSOV ON
A\ ¢
VSUV HY
v
Vsuv ors * Vsuvon
v v .
SPI command: SP| command
VSUV / SUPE errorbit Clear GENSTAT  vsov/SUPEerrorbit Clear GENSTAT
L 4 ¥
High T High T
Low >t low > t
MOSFET MOSFET
MOSFET reactivated MOSFET reactivated
A A A
ON ON
OFF >t OFF » t

37 Vad ERIRER G TRRLTA

7.8.3 Vs & ES#EIMETN TSR E)28

i Rohas b TR (BIET 6.5):

+  YN5R PASS_MOD[1:0] =105 : IR VS >Vsoveassorr (FEFIEN) MILS1. LS2. LS3F1LS4FTF. PWM3
5| f@ i N EB R ( R pwm3_on) TH,

+ N5 PASS_MODI[1:0]=115: SNR VS>Vsoveassorr (GTEFITNLL PWML HEAF) M LS1. LS2. LS3
LS4 $TFFE PWM1= &, PWM3 3IHIEIEEFFR (Rewms on) Lo

7.8.4 Voo RIE

ARV ooiZ R ER T RIEB{E Voo rorr , MSPHRAGABIEIFR. RFERFHREN, HE
JRIEEDBE WK e — B Vool ES T RIEEEVooror » RIEMFERIE L

7.8.5 BERXE
WiTHAEREE (veP) BUBE, MUMRIEMITHISMEE MOSFET,

AR VeP R TFEREMNBERRXERE:
«  SMEE MOSFET @313 BEJft ICHGSTx ERh B $F42RY 8] 8 tHBxCCP, SAEMRIRTNZS X,

HIRTFH & L0
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+ CPUV(GENSTAT),SUPE il (R REFT) MNeBEiRrE (BT 8.2) BEUHBIE,

YN CPUV ] SUPE 48 E1I, GENSTAT #5k%, FHVCP>VCPUV, NMIMEIEEIEIT, ¥

*:

1. _LBEE, HEEZTVCP BB BATEE It pw T, SIREBERIIEEMS

2. HF—RVS KfE. —RVS TEH— KRR, BEREIEH, FHEBETRI/ E FECPUV 7]
SUPE {75 VSOV . VSUV [GA7&1 ETSD 17 (£ /% GENSTAT ) »

7.9 PWMIRR FMOSFETRIFF X &%

iR MOSFET NEXIFF X245 (EN_GEN_CHECK =1) E{PWM MOSFET (EN_GEN_CHECK =0) AJ LLi

T RS ETESS:

« SIBMXUTIEIR, 1279 tDON F tDOFF, HIREZFH E 23R SEFF_TDON_OFF1, EFF_TDON_OFF2,
EFF_TDON_OFF3,

o _EAFTREESE] (3279 tRISE #1 tFALL) EHARZSEF28TRISE_FALL1. TRISE_FALL2.
TRISE_FALL31R %,

2EEY 6.3 tDON. tDOFF. tRISE F tFALL BYTE Mo

WNRTE RBEHEXT, tHBXBLANK active BT 2, MTENEERIDON 25, ssFSiRES
tHBXBLANK active XfZA9E XL tDONo

N tHBXCCP FUERTEI B, [FFTEN_GEN_CHECK =027ENIEHB X tDOFF Z 81, 28HIRE S tHBxCCP
active Xt HYE R4 tDOFF,

7.10 HwEE

SERVERE RS ERNTESEEN. B HEARHWDPER(L I8E (SEGENCTRLL)
tBEfE, BIIAENEER, FEXASWDTRIG WiZIEE R EITH F 78I GENCTRLL .
WDTRIG BUERIAMEN 0o B VHIEMARLZIAEEE I HBHAFRT—1ER.

MRBILATER, SESRSEHBE:
v BNERAUEETERBEARRFRERE (BIIEEBNEMS) . SHE38Y

o AN ESRE NHREIRVEFHF AWDTRIG , 4)1E1H, S1RWDTRIG {EN 0 B A2 ESWDTRIG 4
0, IXWDTRIG /31, M %hiFEE28 EEWDTRIG 1, NIREIIIHEIR

1) MVS KIEASEFMFAFBIRER, CPUV IREETE 64 us BBk
2) YNSREN_GEN_CHECK =1 7 B tDOFF 7E tHBxCCP £5R Z R TS &M E, MBFH AR EBENIRIEN LB
3) Y wD EIHBEZE 59 50 ms B, WDMON[1:0] (GENSTAT) 7 WD BBRGAESE I

BIEFH 7 Lo
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NRMBIBITAEE, W Fs I (BRL2BREFT) BREBMUHEIE, HEEHFFHER/E
FERNHEBRINE, ALk, FRESME MOSFET 393 ERhX .

ATMEERTIE, #A: 1. 75T, EfIGENSTAT . 2. E{iWDTRIG EEI JHARALN 1, 3. BfI
WDTRIG T & JHREEARZ A0

B AR EE SPIFCE ZIT worers T worer:  (IFSIFIWDPER)

BEETRER S

RS LIWDMON [1.0] IREB I NAENRSEI VAERNENLE, SIR21ME 38, XAFRNSE
MBS ERAR KBV BTEMPE . Zim OBl AR IEE At By 28 (ETEIETT.

&21 BTN B

WDMON][1:0] Position of the watchdog timer
00s watchdog timer is between [0%, 25%)] of the watchdog period
01z watchdog timer is between [25%, 50%| of the watchdog period
10s watchdog timer is between [50%, 75%| of the watchdog period
115 watchdog timer is between [75%, 100%][ of the watchdog period
WD Timer / WD Period
A WD trigger WD trigger WD timeout
100%
Y
75%
50% ¥
25%
/
/
Vg
0% » t
WDMON[1:0] 00 | 01s | 008 018 108 [114 00s 018 108 118 | 00s

Z] 38 AN REENE 1RENRG

1) SHREERBREINFA EBEAMEREERN. MRAFMT RABTZFFIBSPIn (B1F REEm<) , WBHRIFK
EReR, HERBGAERDHENFAEHENEEER.

1.0
2024-01-23
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FREMNN
AINERT, BINNARER.
REEELT SPI FHINASER

o B 'LREUNLOCKﬁLjﬂ“l”(GENCTRLl)o JERF. UNLOCK 7E F—MmiZL kBT B EhE 107
¢ F—1i: IEEWDDIS i19“1” (GENCTRL2) o

B33 WoDIS IgE 07, RILIEREMEEE 1,

7.11 %»MMME&#(%S
BB AL A 23 AT LA M BN LR e E R BWNNE MR BRI ERE,
MARIECE AT ESS. RIOAREERBYAEPHI TR,

7.11.1 BEAXNEER
FERA AR 28 (CSA) AT LAREER MmN A CSA. & hlcsb1 FcsD2,

EmEE{E CSDx=0
EERMEIBIER, CSAx (x=13%2) £33, FBF1E VCSIPx=VCSINX BY M= 7d SRR A ER fEAY ER

Ao

VCSOX = Vier uniair+ (VCSIPX - VCSINX + Vos) X Goirr, BlHAE VCSOX TELRMESEEY 2,

W EHEIE cSDx =1

ENERIEF, CSAx (x=182) MEFR DA A LRTIMNEBRAFREEAER: VCSIPx > VCSINX 3%
VCSIPx < VCSINXo

i cSox TEEHETESEE . VCSOX =Veer siairt (VCSIPxX - VCSINX +Vos) xGoirr  (BIIFEE VCSOX TELE 4T
ER? o

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

7.11.2 WIEEIE
BB A IR 2R R Y 25 B @ I AL B (I CSAGXILHITER B . MK 22f1GENCTRL1,

&22 B MR A SR G RV EC E

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

1) % 0.5V<VCSOx<VDD-0.5VATE,
2) VCSOx $HMI7E VDD FliEHh s 2 18],

HIEFH 8 L0
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*22 B A 2518 AL B

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

7.11.3 SEMERILE

EHEENHEEER, CSAERRUATERESR, BT RBLEE,

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

v IRXFEMELTENEE (B EEI IR sERIIRENRENEL) -

o MRREFBEXTENRE (BIEED vs SUEEFIBUENEREL) , W CSAL BIZE A Lo

=*:
1. HERFEBEL FELAIE, TTHCSAL ([TEH0, T FHIRCSA LA ERE S,

2. RHBIATHEN FIELEE, TECSK (TREN 1, LLRY, FEVDD HMFER— AT CSAXL
REN 0 B BFELT

7.11.4  SIEEE

CSOx EHILL iR B0 M SFRIE o STREE R @ OCTHX MLHITECE . WK 23 AT EMEIIEMER
24 TR TN AR (E,

xR 23 BEE TS RN EFEE (cSbx=0)

OCTHx[1:0] Typical Overcurrent Detection Threshold

00s Vesox™ Yooy

01s Vesox™ Vopja+ Vop/10

108 Vesox™ Vopja+ 2 X Vpp/10

11s Vesox™ Vopja 3 X Vpp/10

IR AR & 10

2024-01-23
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CSOx unidirectional overcurrent detection threshold

VCSOx

A
VDD ——

OCTHx{1:0]
___________ VDD/2+3xVDD/10  VoctHa unidr (1,1)

___________ VDD/2+2xVDD/10  VoctHsunidi (1,0
——————————— VDD/2 +VDD/ 10 Vocmzunar (1)
VocTH1 Unidir (0,0)

Vrer unigir= VDD/S  ——

oV ——
| 39 BREATHIREMERE (cspx=0)

IR FA 80 Lo
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K24 W EE RS RSN EE (cSsbx=1)

OCTHXx[1:0] Typical Overcurrent Detection Threshold
005 Vesox™> VDD/2 +2X VDD/20 or Vesox< VDD/2 -2 X VDD/20
01s Vesox™> VDD/2 +4 XVDD/20 or Vesox< VDD/2 -4X VDD/20
10s Vesox™> VDD/2+ 5 XVDD/20 or Vesox< VDD/2 -5x VDD/20
11s Vesox™> VDD/2+ 6 X VDD/ZO or Vesox< VDD/2 -6 X VDD/ZO
VCSOx CSOx bidirectional overcurrent detection threshold
vDD 4
OCTHX[1:0]
——————————— VDD/2 +6xVDD/ 20 Vocthasiain  (1,1)
——————————— VDD/2 +5xVDD/ 20 VocTHs Bicint (1,0)
——————————— VDD/2+4 xVDD/ 20 VocTH2 BidiH (071)
——————————— VDD/2 +2 xVDD/ 20 Voctwigam  (0,0)
Vrer gigir = VDD /2 ——
——————————— VDD/2-2xVDD/ 20 VoctHisain  (0,0)
___________ VDD/2-4xVDD/ 20 Voctrzeain (0,1
——————————— VvDD/2-5xVDD/20 Voc H3 Bidir (1,0
___________ VDD/2-6xVDD/20 Vocthasian  (1,1)
oV —

= 40 AR AR N SE (CSDx=1)

LIOMBT AR, AT S TR TRIE:

+ OCENfii=0 (ZMWGENCTRL1) : Z2H(URZT T REM (GENSTATHHAY OC. OC1Ef 0C2)
MeBEIRINSEN) , M IRFeSRELEEAEZL
- WRIREZFHEB D o BNBIAREE, W RRESAEREI 4 EER.

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

- A LUEE B GENSTAT EHFTAUE MOSFET 3 & 183 & & OCEN il
- NEIARFEARBEEHBBFRGENSTATE, IMRESMNA=E L

BT B B@ I 5L OCXFILT (BIHBIDIAG)EZE (&I tFOC)
troc ZE?EI EE./}?L /Wﬂﬁﬂlj(%%E’J?rﬁutHo /)IL//U/&E—JIE—IJT%EE\ CSO L_LETIEH (H_j( 2ys, tSET) *ﬂ*ﬁﬂMﬂﬁuL 1R
(<1ps) o

7.11.5 CSO MM EBAE
BiEEEE CSOx (CCSOx) BB A S AATIE 10 pF 1 400 pF zid] (IEEIHE 10F) ,

HIRTFH 8 L0
2024-01-23
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izlfiiccso  (JEZ(# PWM_IDCHG_ACT . PWM_PDCHG_INIT) $t%§ CCSOx< 100 pF or CCSOx > 100 pF
fft 4k vDD EEFEIH .

R 82 10
2024-01-23



C el
CLE92108-232QX @ o
Multiple MOSFET Driver IC (Infineon

7.12 B S RIPAIIZER

5N A EERESNHE. SREEMBESFEER T VeVt 8V
g 25 SEHE

WRVSOVTH=0, MVs=6.0VE 18V; AR VSOVIH=1, M Vs=6.0VE28V; Vop=3.0VES55V, T;=-40°C
ZF 150°C
Vep> Vs+ 8V ERE BBIEIIMEXT F i, BRIERRASIM (PRIESEEA)

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

IRk

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

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

LSk A ]

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

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

current

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

RS BIE

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

thresholds 000s

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

thresholds 001s

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

thresholds 010s

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

thresholds 011s

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

thresholds 100s

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

thresholds 101g

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

thresholds 110g

Drain-source monitoring Wosmonth7 | 1.6 1.0 24 v HBxVDSTH[2:0] = |P_7.11.54

thresholds 111

R S B B E]

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

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

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

TIEFM 8 10
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+z25 S
WIERVSOVTH=0, MVs=6.0VE 18V; R VSOVTH=1, M Vs=6.0VE28V; Vor=3.0VES55V,
T,=-40°C & 150°C
Vep> Vs+ 8 VETE BRI F i, BIRIERRNSIE (PRIESHILAA)

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

DS monitoring blank time | tpsyon piks |12 15 1.8 ps TBLANKx[2:0]= |P_7.11.13
011"

DS monitoring blank time | tpsyon pika |16 2 24 ps TBLANKx[2:0] = |P_7.11.57
100g"

DS monitoring blank time | tpsvon piks |24 3 3.6 ps TBLANKx[2:0] = |P_7.11.58
101gY

DS monitoring blank time | tpsvon gks |32 4 4.8 ps TBLANKx[2:0] = |P_7.11.59
110gY

DS monitoring blank time | tpeyon piky | 12-8 16 19.2 ps TBLANKx[2:0]= |P_7.11.60
111gY

R e 458 S R B 1

DS monitoring filter time tosmon_FiLTo | 0-4 0.5 0.85 us TFVDS[1:0] = P_7.11.14
005

DS monitoring filter time tosmon FiLt1 | 0-8 1 14 us TFVDS[1:0] = P_7.11.15
015Y

DS monitoring filter time tosmon_FiLT2 | 1-6 2 24 us TFVDS[1:0] = P_7.11.16
105"

DS monitoring filter time tosmon_FiLT3 | 2-4 3 3.6 us TFVDS[1:0] = P_7.11.17
1159

R X BRI E

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

time 0005

Cross current protection tuexcep1 500 625 750 ns THBXCCP[2:0] = |P_7.11.19

time 001"

Cross current protection tuexcepa 0.8 1 12 ps THBXCCP[2:0] = |P_7.11.20

time 010"

Cross current protection thexceps 1.2 15 1.8 us THBXCCP[2:0] = |P_7.11.21

time 011gY

Cross current protection thexccpa 16 2 2.4 us THBXCCP[2:0] = |P_7.11.22

time 100g"

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

time 101gY

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

time 110g"

Cross current protection thexcep? 12.8 16 19.2 us THBXCCP[2:0] = |P_7.11.25

time 111gY

BRzh 22 EhR T, : BD_PASS =1 HFTH HBXMODE[1:0] = 00:5 115, 5§ EN = {EBI K Voo<V oo ror

HIEF A 8 L0
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WIERVSOVTH=0, MVs=6.0VE 18V; IR VSOVTH=1, M Vs=6.0VE28V; Vpr=3.0VES55V,

T;=-40°C & 150°C

Ver> Vs+ 8V T BEMIMEN T, BIBERANSIH (BRIE5HIRRA)

Parameter Symbol Values Unit |Noteor Number
Passive Vsovervoltage Vsovpassorr |28 315 |35 Vv Vsincreasing P_7.11.66
PASS_MOD=10g
Passive Vsovervoltage Veovpasshy |1 2.5 4 v b 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_BDp_Pass 4.5 10 us Y Cap=10nF,VCap|P_7.11.69
=5V,VS>8YV
Passive Turn-off time torr D PASS 0.7 3.2 us |”Cap=10nF, P_7.11.70
- VCap down to
1.5V,VS>8V
Passive LS gate voltage Voix prake |5 - 10 v VGLx - VSL, P_7.11.71
x=1 to 4,
VS >8V
Passive turn-on blank time  |tsik_sp_pass |2 6 10 Us 1 P 7.11.72
PWM1 high voltage, bridge |V gp p |0-5 13 2.0 v P_7.11.73
driver passive ASS
Passive VDS filter time tosmon_FiLT B | 0-5 1 2 us | Y P_7.11.74
D_PASS
Passive drain-source Wosmon o |0-30  |0.37 044 |V PASS_VDS=1; P_7.11.75
monitoring PASS
thresholds
B A K 2%
Operating common mode |V, 2.0 - 28 v P_7.11.26
input voltage range referred
to GND (CSIPx - GND) or
(CSINX - GND)
Common Mode Rejection  |[CMRR 69 - - dB CSAG =(0,0) P 7.11.27
Ratio 75 _ _ CSAG=(0,1)
CSAG =(1,0)
81 - - CSAG = (1,1)
81 - - DC to 50 kHz
Y)CM:-Z ...28V
Vesipx= Vesing
Settling time to 98% tser - 1500 [2000 |ns |Y P_7.11.28
Settling time to 98% after  |tsr gan - - 5000 |ns Y After gain P_7.11.65
gain change change from CSN
rising edge
Input Offset voltage Vos -15 |0 15 mv P_7.11.29
Current Sense Amplifier DC | Gy e 9.9 10 101 [VV  [CSAG=(0,0) P_7.11.30
Gain (uncalibrated)
85 10

TIEFM
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+&K25 BB

WNRVSOVTH=0, MVs=6.0VE 18V; MR VSOVTH=1, M Vs=6.0VE28V; Vor=3.0VES55V,
T;=-40°C & 150°C
Vep> Vs+ 8V FRE BBEIAEXT T, EBARERARNSIM (FRIEZHEIWRA)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Current Sense Amplifier DC | Gperp 19.8 20 202 |V/V  |CSAG=(0,1) P_7.11.31
Gain (uncalibrated)
Current Sense Amplifier DC | Gpjerao 39.6 40 40.4 VIV |CSAG=(1,0) P_7.11.32
Gain (uncalibrated)
Current Sense Amplifier DC | Gpyergo 79.2 80 80.8 |V/V |[CSAG=(1,1) P_7.11.33
Gain (uncalibrated)
Gain drift Gorifr 05 |- 0.5 %  |YGaindriftafter |P_7.11.34
calibration
CSOx single ended output | Veso, 0.5 - Voo- |V b P_7.11.35
voltage range (linear range) 0.5
Reference voltage for VREE Unidir -1% Voo/5 |+1% |V CSDx=0 P_7.11.36
unidirectional CSAx Vesipx = Vesin
Reference voltage for VRer Bidir -1% Voo/2  |+1% |V CSDx=1 P_7.11.37
bidirectional CSAx Vesipx = Vesin
P 1% |
Overcurrent filter time teoc 4 6 8 us OCXFILT =005 P_7.11.38
7 10 13 OCXFILT =01g
40 50 60 OCXFILT =10g
85 100 115 OCxFILT =
11g1)2)
OC threshold, unidirectional | Vot unigir | -4% Voo/2 [+4% |V CSDx =0, P_7.11.39
OCTHI[1:0]=00s
OC threshold, unidirectional | Vocrio unigir | -4% Voo/2+ |+4% |V CSDx =0, P_7.11.40
Voo/10 OCTH[1:0]=01g
OC threshold, unidirectional | Vocrysunigir | -4%  |Voo/2+ [+4% |V CSDx =0, P_7.11.41
2x OCTH[1:0]=10s
Voo/10
OC threshold, unidirectional | Vocriauniair |-4% | Voo/2+ |+4% |V CSDx =0, P_7.11.42
3x OCTHI[1:0]=11s
Vbo/10
High OC threshold, Voctri gidirn | 4% Voo/2+ |+4% |V CSDx=1, P_7.11.43
bidirectional 2X OCTHI[1:0]= 005
Vbo/20
High OC threshold, Voctragidin | 4% | Voo/2+ |+4% |V CSDx=1, P_7.11.44
bidirectional 4x OCTHI[1:0]=01s
Vbo/20
High OC threshold, Voctrzgidin | 4% | Voo/2+ |+4% |V CSDx=1, P_7.11.45
bidirectional 5x OCTH[1:0]=10s
Vbo/20
IR AR 8 10

2024-01-23



C el
CLE92108-232QX @ o
Multiple MOSFET Driver IC (Infineon

K25 S

WIERVSOVTH=0, MVs=6.0VE 18V; IR VSOVTH=1, M Vs=6.0VE28V; Vor=3.0VES55V,
T;=-40°C & 150°C
Ver> Vo+ 8 VTR BB[EIIMENT T, BRERRASIH (BRIESHIRAE)

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

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

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

1) REIEFMR, HIGITHIREE N
2) troc RIEERTALMMAZEN L. TIREMIARTEIRZE S CSO BIZAE (RA2us, tyr) FEIMMER
ﬂiE\. (<ll.1$) o

HIEF A &7 L0
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8 BITIMZERO (SPI)

24 NLERITIMGIEDO (SPI) BT SR IE28F0 CLE92108-232QX ZIBIMN@(E, T A FECEMITHI2e M, H#
FREXA T2 B RIRIRS S 1728, MOSFET IR ICYEAISPIMAL, Tt IE281ERSPIEN.

ZEOEE— 1 HITHEIERANSIH (SDI), BT iSRG mEIgsH, — 1 BITHERESIM (SD0), BF
MESEIREEIE; UR—BRITEIHSIH (SCLK ), BT EFMEEEMAEBIRMHIGE, SHE
5| (CSN) B ZASHTEO,

SPI M CSN BYFFEA I8, 7E CSN BYTFFEAHAIE], SCLK A AEETFE (ByEikiE CcPOL=0) -
SDI B3R BUETE SCLK B TIEB#E N. SDOKIZEMEIBTESCLKM EFABB Y (B $h+ENAL
CPHA=1) ., &E 42,

BRI (EFN/EREERU BIEFREM , {i23) KBN/BH,
SEANMBEZE, EUE<LECSN B LEFAEHRIT
SPI MY S HFIRIL MALE R TEHEEC B

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

Microcontroller CLE9410x Device2 Device3

SDI SDO  SDI2 sDO2 sDB SDO3
— 1 — 1 — —

CSN
SCLK
CSN
SCLK
CSN
SCLK

MCSN1

MCSN2 o
MCSN3 >
MCLK >
MOSI >
MISO <
41 =N MVIEERI R IR MNIERR

—ANSPIEIT A 24 fumizERY (B 42):
o SDIEWR— LT, EREINMEIEFET,
¢ SDO fEHEREIRMISEMERREET, REEHHENEEET,

HIEFH 88 L0
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CSN high to low: SDO is enabled . Status information transferred to output shift register

v
CSN -I

I :SDI: will accept data on the falling edge of SCLK signal
I MSB Actual status LSB

SDO

SDO will change state on the rising edge of SCLK signal

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

e [ ———=HHE 0 Y,
I | | | fime
| MSB I l Actual data LSB | New data

I
(KA AR —

=] 42 SPIFIEfE

WHFTHNEFT/REERAL (RBFREN) HMIGEN“17,
watFTEE (WE 43):
« BinEESE (Al4:0])
o IRESEEY:
o XFIEHIEFESS:
- R 0oPbit"=‘0’
- &E: op="1'
o XNFREFESS:
- Ri$E: oPfiI="0'
- RRHEF, Ef:0oPfi="1

N FERMBIMIIERE, BEHIEFTIRIE (LABT) BB 1", MPAMER

SPI N B S — AL . FUFFRMABTER— SPI MIAE SDO HiH. X MFRRLD T IE

BRI SCR S HFERHAEISPIE LN #H.

1) OP LB Z MU F T IRMEBKAIL, SINE 43

TIEFM 8

1.0
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SDI |MSB Address Byte Data High Byte Data Low Byte LSB
23 22 21 20 19 18 17 16 16 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 |85l a4 | A3 | A2 | a1 | A0 | OP |[D15[D14|D13|D12|D11|D10| D9 | D8 |{ D7 | D6 | DS | D4 | D3 | D2 | D1 | DO

Response corresponding to the incoming address byte
A

f A
SDO |(MSB Global Status Byte Response High Byte Response Low Byte LSB

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

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

Time

*

MSB is sent first in SPI message

43 53R M2 1 B9 ol P Pl 7

8.2 LREIRIEE (GEF)

1£ CSN FREEFIE—1NSCLK EFHB Z 18R SDO EIRE B HEIRITE (GEF). MR MBI PESHER
%%ng;ﬁﬁ_t%ETﬁfﬁ(POR), MGEFE L, FUt, TEEMAISPIBTFHRK PEIAHITIREZ G2 (B
44)

CSN I I
: : time
| |
SCLK 0 | |
[ 1 »
I | -
I | time
soi O : !
L} L) =
| | time
| |
High | d l | High | d
e Global Error Flag e
SDO | |
I | g
I I time

44 GEF - 0 B $h B HAZ bR

8.3 RREFD
SDO 7EHI/\ SCLK AN B H L BREF T, ZE5FSNIRE T SERESHENR, ZFTIREUTHEIR

155
o HEEZE (FSAI) o
o BEfIE (TEND : HAEE (Tw) FMKEr (Tsb) ZERZENAS,

o MR EEBE (NPORMI, BEHE 5.38 BEMUKMH) .

HIBF % Lo
2024-01-23
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o EBJEEEIR (SUPE{I) : VSREXMT (vsuv) . VSi3EXMT (vsov) FIEBERXE
(cpuv) ZEIWBEIHES,
¢ VDS M51%iR%E (VDSEfiI) : DSOVE7ZEsizialpViBiEsid s,

o IR (OCin)
o SPIMXEEIR (SPIE ) o

» OC1FIOC2IRENMI 2 [B)RVIZIETHE ( GENSTAT H1Fss) o

AR IR/ F BHITDREGX By TMUAIE B . GEF=(FS) OR (TE) OR (NOT(NPOR))
OR (SUPE) OR (VDSE) OR (OC) OR (SPIE) OR(NOT(TDREGx) AND (PWMx_EN =1) AND (NOT
(MSKTDREG))), x=1... 30

TRER T RSB RE T S AEISATS-RIR S50E:

&R26 2RRBFT LB HEIRTEDRSHNHE

Type of Error Failure reported in the Global Error Flag
Global Status Byte
Fail safe FS=1 1
Thermal error TE=1 1
Power ON reset NPOR=0 1
Supply error SUPE=1 1
Drain source voltage monitoring VDSE=1 1
Overcurrent 0C=1 1
SPI protocol error SPIE=1 1
TDREGX,x=1...3"(see GENSTAT) |- 1if MSKTDREG = 0?
0 if MSKTDREG = 1%
No error and no power ON reset SPIE=0 0
0C=0
VDSE=0
SUPE=0
NPOR=1
TE=0
FS=0
TDREGx =0,
1) BIREFEFRGENSTAT,
2) BRIEHIFF2ZGENCTRL2 .
Gt NPOR AIZLIA1E (LREELE) 790, K GEF #IAEH 10

EHREREENT, BRT WDTRIG iz5h, ERIFESBREEANRIME (FEHE 5.23 F) . HER
RN THERS AR (WDTRIG IfR5M) #HRWEF, HE SPIE IRREL

TIEFM

91

1.0
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8.4 SPISE IR

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

T TFHIEIRFMHT, SPIEUBERNEN:

v CSNAREEFAHZUR ZIRUSCLKBS ShRkoRER R (MY EEIR)
- *ARE
- T4
- i 24 BRE 8 NfEEK

o AR SPHEC RIXFIREAMUE (HYEEIR) -

v MBI R ERIR (B 45 155R 2 F1ER 3): 1€ CSN EFHAS TRESAHAIE, WMANMES
AE EER) o

o RENEMNEFTERE—MLFT  (HIGER) o

v EHFEED: MAEBESFRRINFEREE—MLFT, BERE—IMUFT (BIFR Mt FT
ZIEHEERR) o EXMERT, ESPIMVSPIRIREISHAIE, SDOESEMA“07, LUBALEEMIG
FHITHIRAES (DINER) o

o XYt ox1F (2’14 ID FFER, RIS = ox1F)BBERRIES

o A—TMHFRDERS S BUERIPWMEE,

v EHER2RATHRINEAEARES, E1iE<, HEFETRERY (BEH
B 5.23) ,

ARE: TR ERGTE)Z T PWM BB BT F17HISPI 75 S 1518 B B,

EHELZERT, BRTSANWDTRIG 29, FEEHIRITHIEFFSS. R THENEANGSSIZE
SPIE il

XFF1IEFRBYSPIEIT ;
+ TECSN FPREAZAET, SCLKATIRIFHEEBFEED teer, FH7E CSN TEEAZE RIF ticado
+  SCLK AZMTECSN _EAAZ BIBIYERFE t AT BN AR CSN _EFHE Z FEEY teerBY Bl RIRIF(E BB,

1) fRig SPI AR EHRBIRIE

HIRTFH %2 L0
2024-01-23
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Case1: Correct SCLK signal
Correct incoming clock signal Correct clock during CSN rising edge
Y
CSN
time
teer | tfiead tiag | tBEH
K —K—>
[HHH === ==}
time
Case 2: Erroneous incoming clock signal
CSN
1 time
CLK is High with CSN falling edge
oo JHNA[Y === ==Y
1 I I I I I O IR >
time
Case 3: Erroneous clock signal during CSN rising edge
CSN
Clock is High with CSN rising edge ! time
HH—————-HHHHHHH!ﬁ
! time

45 Bt EhEE iR

SPIE IV E K HEUR T HIRMER:

¢ EIEEEXT:
- MBR—PMEFEO L ZIPWMIEE, MCIEESHNE ((IHBVOUT_PWMERR
- XF SPIEIREMEMEIR, FHICIESFNINAIXIEFAISPINL

v WMNERSPIEEETHIEREER, MBGHMITHNEERER,

8.5 ek

AEREHERED, TVEE/MTEN FREAMOS ) EZEIMAL SDIe E—P M SDO EIERFEFH
T— MWL SDI, BEFFERE—189 SDO EZFENMN/ MV (BridAMISO) . EHEHREEED,
AL IEZSRIMCSN EZZIFTE MALCSN EIN  (Ela6) o

HIRTFH %3 L0
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RN TP EHEECE, CLE92108-232QX E5#81d 24 {iIHY SPI Ml
, HIRENIINZE 8 BIfE%L, FHEETFHINFTIRILEM,

EREHED, CLE92108-2320X WIEARMT:

1. CLE92108-232QX {E/ 8 (U#% (i FF23E1T, BRI CEKEIFE—MEFT, F—MEKTIrIH
NHFHHSEGAATE ST,

2. CLE92108-232QX H#%i§ sbI E#1%I spo, HIEMEIRE— M HBLEFT,

3. CLE92108-232Qx¥thit F Haxd AV ImN & i F P AR F T Ho

JERBE—MIAFT 2, CLE92108-232QX 1EA 16 UfE (I FF28151T, HE SPI MR,

Microcontroller
CLE9410x_1 CLE9410x_2 CLE9410x_3
SDI SDO1 SDI2 SDO2 SDI3 SDO3
MOSI C1——»( e | 1 T
ARE ARE z] 3
8| o 81 |5 8 o
MCSN 4 > . .
MCLK »
MISO [«
El46 =ACLE9410x2R VK TE AR E

TEHEHLETR (B 46), MR AT IR X FBETF 5 (B 47):
1. BABHMIFTH 2!

v BRAFEMHIEFT 1 (FF CLEY10x 1) , REZFEMIFT 2 (XFTF CLE9410x 2) , RELRZE
HUEF T 3 (3FF CLE9410x_3) o

v RE—IHBEF T LABT (L0417, MArA B titF 8 LABT LA 9407,
2. —BEET T, HEFTHRBERNIRE —RAX:

¢+ FTRIXCLE9410x_3 IS F T8, FAISRIXCLE9410x_3 BRI F T &R,

AR RIZCLEIA10x 2 NS F IR, FAFEAIXCLEI410x 2 HMENIF T EIE,

AIRRIE CLE9410x_1 NS F TR, SAFAIX CLE9410x_1 BRI F T EIE,

ER IR EEPRE—TESFRY SDO RN/ ML (MISO) HEIK:
1. SPIMFF4RRY. CS _EFBME— SCLK EFBZIBIRFIE 2/ HIRINS (GEF) RUIZAEEA

2. 81 CLE%10x B EREFETH (EBRRAIRR)

HIRTFH % L0
2024-01-23
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BRI R F CLE9410x_3 N2 FIREF T 3 (GSB3), FAGHEUR GSB2 (RIRZF CLE9410x_2) , &=/mi&UX GSB1
(X TF CLE9410x_1) o
. 8> CLE9410x HYMm Rz 3&48 I I = HEF -
o BUREI CLE9410x_3 IMN SUF T, FAFUREI CLE9410x_3 BYMMNZ AR T3 CLE9410x_3,
SAFEURE CLE9410x_2 MIMAN /I F 15, FASGUREI CLE9410x_2 RYMERZ R T3 CLE9410x_2,
SAFEURE CLE9410x_1 MIMAN /I F T3, FASGUREI CLE9410x_1 RYMERZ R T3 CLE9410x_Lo

w

HIREM o5 L0
2024-01-23



Infineon

..'-.-l..l.r-

m=isiBel 1yys yg-g1 T

.

msiBal yus 19-g r...,. x0as ol paidos st xgg ﬁ

I = 1av pue | = g5y - 8ikq ssalppe jse ®

nuy

l afig Mo 1 dS3Y x ahig ybiH 1'dsay x nhg Mo Z ds3y K afig By Z ds
1

LEM x x.n...:.q.n._. WaD _...ux\n BNLYLS TWED _Ex

e i _1.. w i
T ] S 1
em——— T by ../ H
l K x a)fig Mo 1483 K.__._.m_ UBH ' ds _zx ahg Mo Z°d83y x whg ybiH 2 d53d x x.,._.:.q.,... TWE0 _sxmm:._q._m a0 _wmm_.z_nu,u }
e ] s .J- |
m——— i .Inl....lr!nu.. H
_-l..llrp-.-L. ..rJ...i....rJ...i -p “
——{ s o1 zvava X evia uiH zviva X X X evia mo1 1vas3u X evigutm 1-dsay X X zaunassasoay i snuvis waow 1m0 )
- 1 o T 1
-.-..l-l-_l- “ l..-i....ll..i- b “

|
c...llrlu!flf-l

l-l.lr'l
I|A ahg Mo | yLvg x ayig uBiH Ly iva X aig Mo Zyivo % ahg yBiH N....E:x xl-n x
i

H
x Z ALAE SSIHOOY x b 3LAE wwur_..__.._e.q 0

]
0= 18%1 'L = 85N 0= 18Y | = ES51

]

.A SIADIHIO0D 8 x mm._u.rUvnuO.nu_m_x SFAINHIOTD 8 x SINAI HIOT0 8 K mm.nu>Uzu04u_sx SIAI MO0 8 xmm._u.ﬁ_vnu_u.nu_m_.x STADIHIOTD xmu.ﬁ;uvﬁnudm_% U

CLE92108-232QX
Multiple MOSFET Driver IC

1.0

2024-01-23

x..s._{wo A

96

SPI Frame in daisy chain configuration with three CLE9410x devices

TIEFM

Figure 47



CLE92108-232QX
Multiple MOSFET Driver IC

Infineon

W

_—

8.6
& 27

SPIRS N
BSSYE: sP1iEO

ISR VSOVTH=0, M Vs=6.0VE 18V; IR VSOVIH=1, M Vs=6.0VvE 28V; Vor=3.0VES5.5V, T;=-40°C
ZF 150°C, PREEREMEXTFM, BERERMRASIH (FRIESEIREA)

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

SPI §fiZE

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

M EN EFABEIE— SPI MAYIER

SPl interface setup time? tser_spi - - 150 us b P_8.6.32

SPIEO, BB SDI. SCLK. CSN

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

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

VDD
Hysteresis of input voltage |V, - 0.12x |- v b P_8.6.4
VDD

Pull up resistor at pin CSN | Rpy_csn 20 40 80 KQ | Vesn=0.7 X Voo P_8.6.5

Pull down resistorat pin | Rep_spi, 20 40 80 kQ  |Vspi, Vsak=0.2x |P_8.6.6

SDI, SCLK RPD_SCLK Voo

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

CSN, SDI or SCLK

BAEO, Zi8WE Miso

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

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

VDD
Tri-state Leakage Current | lspoux -10 - 10 uA [P Vesn=Vops P_8.6.10
0V < Vspo< Voo

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

BIRRINE . WE a1

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

SCLK High Time tscLkn 0.45x |- 055x |ns |Y P_8.6.13
tpCLK tpCLK

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

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

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

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

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

SDI Setup Time tspi_setup 100 - - ns Y P_8.6.19

97 1.0

TIEFM
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&27 B sPIiEO (4))

IR VSOVTH=0, M Vs=6.0VE18V; TR VSOVTH=1, M Ve=6.0VE28V; Vop=3.0VE55V, T;=-40°C
ZF 150°C, FREBEAENTFM, BERERBNGIH (FRIESHEIHEA)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
SDI Hold Time tspi_hold 50 - - ns | P_8.6.20
Input Signal Rise Time at |ty - - 50 ns |V P_8.6.21
pin SDI, SCLK, CSN
Input Signal Fall Time at |t - - 50 ns | P_8.6.22
pin SDI, SCLK, CSN
Delay time from EN falling | toyope - - 6 us Y P_8.6.23
edge to standby mode
Minimum CSN High Time | tcsnw 3 - - pus |V P_8.6.24
BiIEWMERFE. WE 42,
SDO Rise Time tispo - 30 80 ns  |YCoa=100pF |P_8.6.25
SDO Fall Time tispo - 30 80 ns  |YCoww=100pF [P_8.6.26
SDO Enable Time after CSN | teyspo - - 50 ns |YLow P_8.6.27
falling edge Impedance
SDO Disable Time after CSN | t55sp0 - - 50 ns  |[YHigh P_8.6.28
rising edge Impedance
Duty cycle of incoming clock | dutyscik 45 - 55 % Y P_8.6.29
at SCLK
SDO Valid Time for Vop=5V | tasp0s - - 50 ns  [YVpo<0.2xVpp |P_8.6.31
Vspo > 0.8 X Vo
Cload: 100 pF
1) RESEFME, HIRIHEE.
2) EN EFAASSRHRERSPIIES ZBIFMERER
98 1.0
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tlead t\ag tCSNH
ook
0.8Vpp
CSN
"o 0-2Voo
tsc Lk tscim
/ \ 0.8Voo
SCLK
\\_ _,/ 0.2Vop
tsoi send  |fsDi_hold
4 h . G_BVDD
SDI . ,X‘ 0.2Vpp
tensoo tyaspo fpisso
. % V4 AN r 0-B\I/IJIZ)
SDO
/ IX\ IX\ 0.2Vpp
= 48 SPI Bt &
T A |
EN EN |
-
tser |
spi —QOUO—— 5P QKK
L
I
A) SPI message ignored B) SPI message accepted
=] 49 M EN _EHBEIE—sPBHBVEILES ]
HIEFA %9 10

2024-01-23
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/
9 FF I
9.1 EHISFE
+®28 FESEMR
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 0x04 and REG_BANK =0 or 1 |0x0000
blank times setting 1
CCP_BLK2_ACT Cross current protection and 0x05 and REG_BANK =0 0x4924
blank times setting for active
MOSFETs"
CCP_BLK2_FW Cross current protection and 0x05 and REG_BANK =1 0x4924
blank times setting for FW
MOSFETsY
HBMODE Half-bridge mode 0x06 and REG_BANK =0or 1 | 0x0000
PWMSET Setting of PWM channels 0x07 and REG_BANK=0o0r1 |0x6C60
TPRECHG PWM pre-charge and pre- 0x08 andREG_BANK =0o0r1 |0x0000
discharge time
HBIDIAG Half-bridge diagnostic current 0x09 and REG_BANK =0or 1 | 0xC000
control
ST_ICHG Charge current for static half- 0x0A and REG_BANK =0 0x0044
bridges
PWM_PCHG_INIT Precharge current initialization 0x0A and REG_BANK =1 0x18C6
PWM_ICHG_ACT Charge current for half-bridges in |0x0B and REG_BANK =0 0x18C6
PWM (active MOSFETs")
PWM_ICHG_FW Charge current for half-bridges in |0x0B and REG_BANK =1 0x18C6
PWM (FW MOSFETsY)
PWM_IDCHG_ACT Discharge current of active 0x0C and REG_BANK =0 Ox1CE7
MOSFETs" in PWM operation
PWM_PDCHG_INIT Predischarge current initialization | 0x0C and REG_BANK =1 0x318C
PWM_ICHGMAX_CCP_ |Max. pre-charge / pre-discharge | 0x0D and REG_BANK =0 0x4900
BLK3_ACT currents for half-bridges in
PWM?, tCCP and tBLANK
setting for active MOSFETS?
PWM_ICHGMAX_CCP_ |Max. pre-charge / pre-discharge |0x0D and REG_BANK =1 0x4900
BLK3_FW currents for half-bridges in
PWM?, tCCP and tBLANK
setting for FW MOSFETS?
BIEFH 100 Lo
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/
28 TFaEER (40)
Register Short Name |Register Long Name Offset Address Reset Value
TDON_OFF1 Turn-on and turn-off delays for ~ |0xOE and REG_BANK =0 or 1 | 0XOAOA
PWM channell
TDON_OFF2 Turn-on and turn-off delays for 0xOF and REG_BANK =0 o0r 1 | 0XxOAOA
PWM channel2
TDON_OFF3 Turn-on and turn-off delays for 0x10 and REG_BANK =0 or 1 | 0XxOAOA
PWM channel3
1) BEFET 6.3.1 T ENFEIAMOSFETIEN, BURFAGC
2) ICHGMAX tB 2B /EHEINEI ERIMOSFET BYEE 7o
101 1.0

TIEFM

2024-01-23



CLE92108-232QX

Multiple MOSFET Driver IC @ neon

9.1.1 BREGIFEFSENAFIRE

BRERNFFEL
GENCTRL1
BREREFESL (0 0000;)E {i1{&: 0000 0000 0010 0110,
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
REG_ | VSOV |[UNLO | Reser |FMOD | Reser |IPCHG WDPE (WDTR
CSD2 CSAG2 CsD1 CSAG1 BANK| TH cK ved E ved | ADT OCEN R IG
r'w rw rw rw r'w rw rw r r'w r r'w rw rw r'w
Field Bits Type Description
CSD2 15 rw Direction of the current sense amplifier 2

0z The current sense is unidirectional (default)
1z Thecurrent sense is bidirectional

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

00z 10V/V(default)

0l 20V/V

10s 40V/V

11z 80V/V

CsD1 12 rw Direction of the current sense amplifier 1

0z  The current sense is unidirectional (default)
1z Thecurrent senseis bidirectional

CSAG1 11:10 rw Gain of the current sense amplifier 1

00z 10V/V (default)

01z 20V/V

105 40V/V

11; 80V/V

REG_BANK |9 rw Register banking

0z (Default) refer to CCP_BLK2_ACT,
PWM_ICHGMAX_CCP_BLK3_ACT, PWM_ICHG_ACT,
ST_ICHG, PWM_IDCHG_ACT

15 Refer to CCP_BLK2_FW, PWM_ICHGMAX_CCP_BLK3_FW,
PWM_ICHG_FW,PWM_PDCHG_INIT,PWM_PCHG_INIT

VSOVTH 8 rw VS Overvoltage threshold

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

lg  Vsovorr= Vsovorr (Min. 29V)

UNLOCK 7 rw Unlock bit to disable the watchdog

0z  WDDIS cannot be reset (default)

1z WDDIS (GENCTRL2) can be reset in the following SPI frame

Reserved 6 r Reserved. Always read as ‘0’

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

Reserved 4 r Reserved. Always read as ‘0’
BRFM 102 1.0
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Field Bits Type Description

IPCHGADT |3 rw Adaptation of the pre-charge and pre-discharge current
0z  1currentstep (default)
1 2 currentsteps

OCEN 2 rw Overcurrent shutdown Enable
0s Disabled
1z Enabled (default)

WDPER 1 rw Watchdog period
0 50ms
1z 200 ms (default)

WDTRIG 0 rw Watchdog trigger bit

This bit must be inverted within a watchdog period. After power

on reset, the default value is 0.

JEE X AR T e AR TS WDTRIG (A R. BhY, ZBHEHANKELZSET, 7S

TIEFM

pI%5.23 =,

103

1.0
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/
E RIS 2
GENCTRL2
BREEIFES 2 (00001 5 )E {iL{&: 0100 0001 1000 0000 ;
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POCH | BD_P |AGCFI WDDI | MSKT | CPUV | CPST
GDIS | Ass LT AGC :)HOL s DREG | TH GA TFVDS OCTH2 OCTH1
Field Bits Type Description
POCHGDIS |15 rw Postcharge disable bit
0s The postcharge phase is enabled during PWM (default)
lg  The postcharge phase is disabled during PWM
BD_PASS 14 rw Bridge driver passive mode
O0s  Bridge driveris in active mode
1l Bridgedriveris 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
0s  Nofilter applied (default)
1  Filter applied
AGC 12:11 rw Adaptive gate control
00z (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)
10z Adaptive gate control enabled, IPRECHG and IPREDCHG are
self adapted
11z Reserved. Adaptive gate control enabled, IPRECHG and
IPREDCHG are self adapted
IHOLD 10 rw Gate driver hold current IHOLD
0z (default) Charge: Icnes (12.5 mA typ.), discharge Iocrcs (14.2
mA typ.)
1lg  Charge: lcneiz (23.9 mA typ.), discharge: Ipchei2 (26.0 mA typ.)
WDDIS 9 rw Watchdog disable bit
0 thewatchdogis enabled (default)
1z thewatchdogis disabled if the previous SPI frame has set
UNLOCK bit (GENCTRL1)
Once the watchdog is disabled, it is directly re-enabled by resetting
WDDIS
HIBTA 104 Lo

2024-01-23



CLE92108-232QX
Multiple MOSFET Driver IC

@ineon
-

Field Bits Type Description
MSKTDREG |8 rw Masking of the turn-on/off delay error in the Global Error
Flag
0s  Turn-on/off delay erroris reported in the GEF
1z Turn-on/off delay erroris masked in the GEF (default)
CPUVTH 7 rw Charge pump undervoltage detection threshold
0s  Vcruv(referred to VS) =6.0V typ.
s Vepuv(referred to VS)=7.5V typ. (default)
CPSTGA 6 rw Automatic switch-over between dual and single charge
pump stage
0z  Automatic switch over deactivated (default)
1z Automatic switch over activated
TFVDS 5:4 rw Filter time of drain-source voltage monitoring
00s 0.5 ps (default)
0l 1lus
10 2yus
11 3us
OCTH2 32 rw Overcurrent detection threshold of CSO2 with CSD2=0
005 Veso2™> Vopp(default)
01 Veso2™ Voot Voo/10
105 Veso2™ Vot 2 X Vop/10
11s  Veso2™> Vo2 + 3 X Vop/10
Overcurrent detection threshold of CS02 with CSD2=1
008 Veso2> Vopja+ 2 X Vip/20 or Veso2 < Vopj2- 2 X Vop/20 (default)
01z Veso2™> Voot 4 X Von/20 of Vesoz < Vooyz- 4 X Voo/20
108 Veso2™> Voot 5 % Voo/20 or Vesoz < Vooj2 - 5 XVon/20
11s  Veso2™> Voot 6 X Vop/20 or Vesoa < Vopj2- 6 X Vop/20
OCTH1 1.0 rw Overcurrent detection threshold of CSO1 with CSD1=0
005  Vesor™> Voop (default)
018 Veso1™ Voot Voo/10
108 Veso1™> Vo2t 2 X Vop/10
11g  Veso1™ Voo + 3x Vop/10
Overcurrent detection threshold of CSO1 with CSD1=1
008 Vesor™> Vopa+2 X Vop/20 or Vesox< Vopyz - 2X Vop/20 (default)
01z Veso1™ Vopjat 4% Vop/20 or Vesox< Vopyz - 4x Vip/20
108 Veso1™ Voot 5 X Vop/20 or Vesox< Vopyz - 5 XVpo/20
115 Vesor™ Vopjat 6X Vop/20 or Vesox< Vopj2 - 6X Vop/20
HIEFA 105 10
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Cnfineon

on

RS {E HB1-4

VDS1
RIR 412 BI{E HB1-4(0 0010 5 ) & {iI{E:0000 0010 0100 1001 &
15 14 13 12 11 10 9 8 7 4 2 1 0
HB4D | HB3D | HB2D | HB1D HB4VDSTH HB3VDSTH HB2VDSTH HB1VDSTH
r'w rw r'w rw 'w I rw I I rw I w
Field Bits Type Description
HB4D 15 rw HS4 Drain-source monitoring”
0z  Drain-source monitoring: DH - VSH4 (default)
1lg  Drain-source monitoring: CSIN1 - VSH4
HB3D 14 rw HS3 Drain-source monitoring”
0z  Drain-source monitoring: DH - VSH3 (default)
1z Drain-source monitoring: CSIN1 - VSH3
HB2D 13 rw HS2 Drain-source monitoring”
0z  Drain-source monitoring: DH - VSH2 (default)
1lg  Drain-source monitoring: CSIN1 - VSH2
HB1D 12 rw HS1 Drain-source monitoring?
0s  Drain-source monitoring: DH - VSH1 (default)
1z Drain-source monitoring: CSIN1 - VSH1
HB4VDSTH |11:9 rw HB4 drain-source overvoltage threshold
000s0.15V
00150.20 V (default)
01050.25V
01150.30V
100s0.40V
10150.50V
1100.60 V
11152.0V
HB3VDSTH |8:6 rw HB3 drain-source overvoltage threshold
00050.15V
00150.20 V (default)
010s0.25V
01150.30V
1005 0.40V
101s0.50V
1100.60 V
11152.0V
HIBTA 106 Lo
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Field Bits Type

Description

HB2VDSTH |5:3 rw

HB2 drain-source overvoltage threshold

00080.15V

00150.20 V (default)

01080.25V
01150.30V
1000.40V
10150.50V
1100.60V
11152.0V

HB1VDSTH |2:0 rw

HB1 drain-source overvoltage threshold

00080.15V

00150.20 V (default)

01080.25V
01150.30V
1000.40V
10150.50V
1100.60V
11152.0V

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

TIEFM

107

1.0
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RS S {8 HB5-8

VDS2

TR 2 B {E HB5-8(0 0011:) S {iI{E: 0000 0010 0100 1001 &

15 14 13 12 11 10 9 8 7 4 1 0
HB8D | HB7D | HB6D | HB5D HB8VDSTH HB7VDSTH HB6VDSTH HB5VDSTH
r'w rw rw rw I 'w I rw rw I rw I

Field Bits Type Description
HB8D 15 rw HS8 Drain-source monitoring”
0z  Drain-source monitoring: DH - VSH8 (default)
1lg  Drain-source monitoring: CSIN1 - VSH8
HB7D 14 rw HS7 Drain-source monitoring?
0s  Drain-source monitoring: DH - VSH7 (default)
1z Drain-source monitoring: CSIN1 - VSH7
HB6D 13 rw HS6 Drain-source monitoring®
0z  Drain-source monitoring: DH - VSH6 (default)
1lg  Drain-source monitoring: CSIN1 - VSH6
HB5D 12 rw HS5 Drain-source monitoring?
0z  Drain-source monitoring: DH - VSH5 (default)
1lg  Drain-source monitoring: CSIN1 - VSH5
HBS8VDSTH |11:9 rw HB8 drain-source overvoltage threshold
000s0.15V
00150.20 V (default)
010s0.25V
01150.30V
100s0.40V
101s0.50V
1100.60 V
11152.0V
HB7VDSTH |8:6 rw HB7 drain-source overvoltage threshold
00050.15V
00150.20 V (default)
010s0.25V
01150.30V
100s0.40V
10150.50V
110s0.60V
11152.0V
HIBTA 108 Lo
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Field Bits Type

Description

HB6VDSTH |5:3 rw

HB6 drain-source overvoltage threshold

00080.15V

00150.20 V (default)

01080.25V
01150.30V
1000.40V
10150.50V
1100.60V
11152.0V

HB5VDSTH |2:0 rw

HBS5 drain-source overvoltage threshold

00080.15V

00150.20 V (default)

01080.25V
01150.30V
1000.40V
10150.50V
1100.60V
11152.0V

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

TIEFM

109

1.0
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ZXRBRFEIFREAREZE 1

CCP_BLK1
ccPHIFE AT ElI& & 1(0 0100:)E {iI{E: 0000 0000 0000 0000:

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

HBSCCPBLK | HBTCCPBLK | HB6CCPBLK | HB5CCPBLK | HB4ACCPBLK | HB3CCPBLK | HB2CCPBLK | HB1CCPBLK

rw rw rw rw 'w rw rw rw
Field Bits Type Description
HBSCCPBLK |15:14 rw Cross-current protection and blank times applied to HBS

00s (tHBSCCP, tHBSBLANK) = (tCCP1, tBLANK1) (default)

01z (tHBSCCP, tHBSBLANK) = (tCCP2, tBLANK2)

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

11z (tHB8CCP, tHBSBLANK) = (tCCP4, tBLANK4)
HB7CCPBLK |13:12 rw Cross-current protection and blank times applied to HB7
00s (tHB7CCP, tHB7BLANK) = (tCCP1, tBLANK1) (default)

01z (tHB7CCP, tHB7BLANK) = (tCCP2, tBLANK2)

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

11z (tHB7CCP, tHB7BLANK) = (tCCP4, tBLANK4)
HB6CCPBLK |11:10 rw Cross-current protection and blank times applied to HB6
00s (tHB6CCP,tHB6BLANK) = (tCCP1, tBLANK1) (default)

01 (tHB6CCP,tHB6BLANK) = (tCCP2, tBLANK2)

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

11z (tHB6CCP, tHB6BLANK) = (tCCP4, tBLANK4)
HB5CCPBLK (9:8 rw Cross-current protection and blank times applied to HB5
00s (tHB5CCP, tHB5BLANK) = (tCCP1, tBLANK1) (default)

01 (tHB5CCP, tHB5BLANK) = (tCCP2, tBLANK2)

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

11z (tHB5CCP, tHB5BLANK) = (tCCP4, tBLANK4)
HB4CCPBLK |7:6 rw Cross-current protection and blank times applied to HB4
00z (tHB4CCP, tHB4BLANK) = (tCCP1, tBLANK1) (default)

01z (tHB4CCP, tHB4BLANK) = (tCCP2, tBLANK2)

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

11z (tHB4CCP, tHB4BLANK) = (tCCP4, tBLANK4)
HB3CCPBLK |54 rw Cross-current protection and blank times applied to HB3
00s (tHB3CCP, tHB3BLANK) = (tCCP1, tBLANK1) (default)

01z (tHB3CCP, tHB3BLANK) = (tCCP2, tBLANK2)

105 (tHB3CCP, tHB3BLANK) = (tCCP3, tBLANK3)

11z (tHB3CCP, tHB3BLANK) = (tCCP4, tBLANK4)
HB2CCPBLK (3:2 rw Cross-current protection and blank times applied to HB2
00s (tHB2CCP, tHB2BLANK) = (tCCP1, tBLANK1) (default)

01 (tHB2CCP, tHB2BLANK) = (tCCP2, tBLANK2)

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

11z (tHB2CCP, tHB2BLANK) = (tCCP4, tBLANK4)

110 1.0
2024-01-23
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Field Bits Type Description

HB1CCPBLK |1:0 rw Cross-current protection and blank times applied to HB1
00s (tHB1CCP, tHB1BLANK) = (tCCP1, tBLANK1) (default)

01 (tHB1CCP,tHB1BLANK) = (tCCP2, tBLANK2)

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

11z (tHB1CCP, tHB1BLANK) = (tCCP4, tBLANK4)

1EZ%CCP_BLK2_ACT, PWM_ICHGMAX_CCP_BLK3_ACT, CCP_BLK2_FW A0

PWM_ICHGMAX_CCP_BLK3_FW X (tCCPx, tBLANKx) BYI& &, x=1...40

IR 11 10
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EEIMOSFETHIR X B RIFAIHES BT B B 2

2B 125745081 REG_BANK 15/5]= 0 A a2 #5640 01015 » tCCP FTtBLANK 1Z/5 F.EZIMOSFET,
CCP_BLK2_ACT

Active CCP M= HBJia]i& & 2(0 0101;:)E {iI{H: 0100 1001 0010 0100:

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

+ 29 FERIMOSFET B9 X i fRiF BT 8]

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

001; 625 ns

010 lus

011 15pus

100 2 us (default)

101 3us

110 4 us

111 16 ps?

1) AN 16 ps R X BFRIFASERY, &RABTIZFHEIIREEROIIKETE 30 mA LUF, LUBS[ 1%k
IREpERd Ao IBSIUEICST_ICHG B TH4UaHI+ I PWM_IDCHG_ACT AT PWMIZHIBYF 4750

IR 112 10
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&30 Frh MOSFET BUREE E= BT a]

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

000s 625 ns

001s 1lus

010s 1.25 s

011s 15us

100s 2 us (default)

101s 3us

1108 4 us

111 16 ps?

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

2 ZEPWM_ICHGMAX_CCP_BLK3_ACT FFI&E £ 5 MOSFET BY tBLANK4. tCCP4 # tBLANK3,

£ZCCP_BLK1 AT 5 (tCCPx,tBLANKx) BREY B H- 455,

IR 113 10
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4557 MOSFET IR X BBt fRiF M H R BT [E)1E & 2
B IZEFIFAEEIIREG_BANK 15/8]= 1 A fF#&E#4F00101: , tCCP AItBLANK 1Z 5 F FW

MOSFET,
CCP_BLK2_FW
FW ccP 1T B E)i& & 2(0 0101 5 )= {iI{8: 0100 1001 0010 0100 ;

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

&31 £ MOSFET 932 X B i {RIFES 8]

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

001s 625 ns

010 1lus

011 15us

100 2 us (default)

101 3us

110 4 us

11 16 ps?

1) HXFEAFHEN 16 us BIR X EBIRARIFATIEIRY, AR TFZE GG RDIURETE 30 mA LUT, LUBSRI IR
Ropesid A, BESIREICST_ICHG B FHEUTHIF AT PWM_ICHG_FW B FPWMIEHIBIF .

IR 114 10
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__—
32 FW MOSFET BRI E= B Bl
TBLANKx_FWI[2:0], x = FW Drain-Source overvoltage blank time tBLANKXx, x = 1...4 (typical)
1...4
000g 625 ns
001e lus
010s 1.25us
011 15pus
100s 2 us (default)
101s 3us
1108 4 us
111 16 ps?

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

S ZPWM_ICHGMAX_CCP_BLK3_FW B X FW MOSFET HY tBLANK4. tCCP4 F tBLANK3 HUIRE, EEH

CCP_BLK1 FAF 3% (tCCPx,tBLANKx) BRET B4,

HIEFM 115 1.0
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9.1.2 EHiEH

HEHER

HBMODE

EFER (00110:) EfifE: 0s

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

HBS8MODE HB7MODE HB6MODE HBSMODE HB4MODE HB3MODE HB2MODE HB1MODE

| 1 1
r'w w rw rw r'w 'w 'w rw

Field Bits Type Description

HBSMODE |15:14 rw Half-bridge output 8 mode selection
00s HB8isin highimpedance (default)
01z LS8isON

10s HS8is ON

11z Reserved - HB8 s in high impedance
HB7MODE |13:12 rw Half-bridge output 7 mode selection
00s HBT7isin highimpedance (default)
01z LS7isON

10s HS7isON

11z Reserved - HB7 is in high impedance
HB6MODE |11:10 rw Half-bridge output 6 mode selection
00s HB6isin highimpedance (default)
01z LS6isON

10s HS6is ON

11z Reserved - HB6 is in high impedance
HB5MODE |9:8 rw Half-bridge output 5 mode selection
00s HBS5isin high impedance (default)
01z LS5isON

10s HS5is ON

11z Reserved - HB5 s in high impedance
HB4MODE |7:6 rw Half-bridge output 4 mode selection
00s HB4isin highimpedance (default)
01z LS4isON

10s HS4is ON

11z Reserved - HB4 is in high impedance
HB3MODE |54 rw Half-bridge output 3 mode selection
00s HB3isin high impedance (default)
01z LS3isON

10s HS3isON

11z Reserved - HB3is in high impedance
HB2MODE |3:2 rw Half-bridge output 2 mode selection
00s HB2isin high impedance (default)
01z LS2isON

10s HS2isON

11z Reserved - HB2 s in high impedance

116 1.0
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Field Bits Type Description
HB1MODE |1:0 rw Half-bridge output 1 mode selection
00s HBLlisin high impedance (default)
0l LS1isON
10z HS1lisON
11z Reserved - HB1isin high impedance
HIEFH 1 10
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PWMIBEIZE
PWMSET
PWMIEEIZE (00111:)5 i {&: 0110 1100 0110 0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reser |PASS_ PWM3 PWM2 PWM1
ved | VDS PASS_MOD PWM3_HB EN PWM2_HB EN PWM1_HB EN
r r'w I'\IN I 'w rw I 'w I rw I rw I rw
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
PASS_VDS |14 rw Drain-Source monitoring in bridge passive mode

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

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

00g LS1-4are always off
Note: Changing PASS_MOD from 005 to any other value requires to

clear DSOV” first before writing PASS_MOD,

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

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

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

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

001sHB2

010sHB3

011zHB4

100sHB5

101z HB6

110 HBT (default)

111:HB8

PWM3_EN (8 rw PWM channel 3 enable
0z PWM3is disabled (default)
1z PWM3isenabled

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

001gHB2

010gHB3

011 HB4 (Default)

100sHB5

101z HB6

110gHB7

1115 HBS8

IR 118 10
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Field Bits Type

Description

PWM2_EN |4 rw

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

PWM1_HB |3:1 rw

Allocation of the PWM channel 1
0005 HB1 (default)

001sHB2
010sHB3
011sHB4
1008 HB5
1013 HB6
110s HB7
111;HB8

PWM1_EN (O rw

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

1) ANRDSOV KR FCERR, PASS_MOD FIEIRIFIE 005

SISRE— RS B 5 HOFAY PWM B, MIRIRE SPIEIR, HE

TIEFM

119

MRy F T =B
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PWMTRFE BB HI T BB Y (&
TPRECHG
75 BN FE EB B ] (01000:) EfiifH: 05
15 14 13 12 11 10 9 8 T 6 5 4 3 2 1 0
EN_GE
R:::r :2::5 R:es;r N_.CH| TPDCHG3 | TPCHG3 | TPDCHG2 | TPCHG2 | TPDCHGL | TPCHG1
ECK
rw rw rw rw rw I’\‘N I'\I."\I rw I’\IN r\IN
Field Bits Type Description
Reserved 15 rw Reserved. To be programmed as ‘0’.
EN_DEEP_AD |14 rw Deep adaptation enabled
0z  Deep adaptation disabled (default)
1z  Deep adaptation enabled. Referto Chapter 6.3.3.6.
Reserved 13 rw Reserved. This bits must be set to ‘0’
EN_GEN_CH |12 rw Enable generator check
ECK 0z  Detection of generator mode disabled (default)
1z Detection of generator mode enabled.
TPDCHG3 11:10 rw Pre-discharge time of PWM channel 3
00z 125 ns (default)
01y 250ns
10 500ns
11z 1000 ns
TPCHG3 9:8 rw Pre-charge time of PWM channel 3
00z 125 ns (default)
0lg 250ns
10 500ns
11z 1000 ns
TPDCHG2 7:6 rw Pre-discharge time of PWM channel 2
00z 125 ns (default)
0lg 250ns
10z 500ns
11 1000 ns
TPCHG2 5:4 rw Pre-charge time of PWM channel 2
00z 125 ns (default)
01y 250ns
10z 500ns
11 1000 ns
TPDCHG1 32 rw Pre-discharge time of PWM channel 1
00z 125 ns (default)
01y 250ns
10 500ns
11z 1000 ns
120 1.0

TIEFM
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Field Bits Type Description
TPCHG1 1.0 rw Pre-charge time of PWM channel 1
00z 125 ns (default)
01 250ns
10 500ns
11 1000 ns
HIEFA 121 10
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Tz RiEH
HBIDIAG
T2 B AT (0 1001 5 )& iZ{H: 1100 0000 0000 0000 &
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CSA2 [CSA1l (HBS8ID HB7ID HB6ID HB5ID (HB4ID (HB3ID |HB2ID [HB1ID
CSA2L [CSA1L OC2FILT OCIFILT ~ ~ IAG IAG IAG IAG IAG IAG IAG IAG
: OFF | OFF
r'w r'w r'w rw r'w rw rw rw r'w r'w rw rw rw rw
Field Bits Type Description
CSA2L 15 rw Level of CSA2
0s CSA2is configured as low-side
1ls  CSA2is configured as high-side (default)
CSA1L 14 rw Level of CSA1
0g CSAlisconfigured as low-side
1z  CSAlis configured as high-side (default)
OC2FILT 13:12 rw Overcurrent filter time for CS02
00z 6 s (default)
01lg 10pus
10s 50ps
11 100 us
OCI1FILT 11:10 rw Overcurrent filter time for CSO1
00z 6 s (default)
01lg 10pus
10s 50ps
11 100 us
CSA2_OFF |9 rw Disable of CSA2
0z  CSA2 enabled(default)
1l CSA2disabled
CSA1_OFF |8 rw Disable of CSAl1
0s  CSAlenabled (default)
1l CSAldisabled
HBSIDIAG |7 rw Control of HB8 off-state current source and current sink
0g  Pull-down deactivated (default)
1z Pull-down activated
HB7IDIAG |6 rw Control of HB7 off-state current source and current sink
0z Pull-down deactivated (default)
1z Pull-down activated
HBGIDIAG |5 rw Control of HB6 off-state current source and current sink
0z Pull-down deactivated (default)
1z Pull-down activated
HB5IDIAG |4 rw Control of HB5 off-state current source and current sink
0g  Pull-down deactivated (default)
1z Pull-down activated
HIEFA 122 10
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Field Bits Type Description

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

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

HB2IDIAG |1 rw Control of HB2 off-state current source and current sink
0z Pull-down deactivated (default)

1z Pull-down activated

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

0z Pull-down deactivated (default)

1z Pull-down activated

IR 123 10
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AT B ERIEE

by -8 R EZREG_BANK = 0 51/ hwiS#04t, Za 17 a8 Al L3515

ST_ICHG
FR7S 70 I B BB 7 4% (0 1010:) E i{H: 0000 0000 0100 0100 &
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HB8IC|HB7IC |[HB6IC | HB5IC|HB4IC|HB3IC|HB2IC | HB1IC
HGST | HGST | HGST | HGST | HGST | HGST | HGST | HGST ICHGST2 ICHGST1
w 'w 'w 'w w w w 'w w w
Field Bits Type Description
HBS8ICHGST |15 rw HBS8 Selection of charge and discharge currents

0z  The static charge/discharge current 1 is applied to the
half- bridge 8 (default).

1l Thestatic charge/discharge current 2 is applied to the
half- bridge 8.

HB7ICHGST |14 rw HB7 Selection of charge and discharge currents

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

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

HBG6ICHGST |13 rw HB6 Selection of charge and discharge currents

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

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

HB5ICHGST |12 rw HBS Selection of charge and discharge currents

0g  Thestatic charge/discharge current 1 is applied to the
half- bridge 5 (default).

lg  Thestatic charge/discharge current 2 is applied to the
half- bridge 5.

HB4ICHGST |11 rw HB4 Selection of charge and discharge currents

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

lg  Thestatic charge/discharge current 2 is applied to the
half- bridge 4.

HB3ICHGST |10 rw HB3 Selection of charge and discharge currents

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

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

124 1.0
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Field Bits Type Description

HB2ICHGST |9 rw HB2 Selection of charge and discharge currents

O0s The static charge/discharge current 1is applied to the
half- bridge 2 (default).

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

HB1ICHGST |8 rw HB1 Selection of charge and discharge currents

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

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

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

Refer to Table 10

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

ICHGST1 (3.0 rw Static gate driver charge and discharge currents 1

Refer to Table 10

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

IR 125 10
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PWM Z5h MOSFET Fii 75 B8 B R #13A 1L

2E: HEREG_BANK = 1 S1EHIMGEEHAL, 257745 AT L 15/H),

PWM_PCHG_INIT
FaPWMTA 75 BE B3 5753764 (0 1010 : ) E {iI{&: 0001 1000 1100 0110 ;

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R:::r PCHGINIT3 PCHGINIT2 PCHGINIT1
r | w w w
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
PCHGINIT3 |14:10 rw Initial precharge current of PWM Channel 3
Refer to Table 13
Default: 00110g: typ. 8.0 mA
PCHGINIT2 |9:5 rw Initial precharge current of PWM Channel 2
Refer to Table 13
Default: 00110s: typ. 8.0 mA
PCHGINIT1 |4:0 rw Initial precharge current of PWM Channel 1
Refer to Table 13
Default: 00110g: typ. 8.0 mA

IR 126 10
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FEIMOSFETEYPWMZE EB BB 7R

2B BT REG_BANK 15/a]= 0 BB #4L770 10115, FHEEAHNEZEFIMOSFET

(ICHG1-3)

PWM_ICHG_ACT

EXPWMFSERER (01011;)E {i1{&:0001 1000 1100 0110;
15 14 13 12 11 10 9 8 7 6 5 2 0
Reser ICHG ICHG ICHG
ved
r 1 rvv 1 1 rvv 1 1 rvv 1

Field

Bits

Type

Description

Reserved

15

Reserved. Always read as ‘0’

ICHG3

14:10

Gate driver charge current of PWM Channel 3 (Active

MOSFET)
Refer to Table 13
Default: 00110g: typ. 8.0 mA

ICHG2

9.5

Gate driver charge current of PWM Channel 2 (Active

MOSFET)
Refer to Table 13
Default: 00110g: typ. 8.0 mA

ICHG1

4:0

Gate driver charge current of PWM Channel 1 (Active

MOSFET)
Refer to Table 13
Default: 00110g: typ. 8.0 mA

TIEFM
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FW MOSFET BY PWM 75 B8 /BB BB 7%

B IZF77AEEE T REG_BANK 15/8]= 1 BlgfEH04L790 1011, » 75 EBHIE B BN EIEE 7
MOSFET (ICHGFW1-3) ,

PWM_ICHG_FW
FW PWM F5EB/IXEBEE (01011:) E{ifE: 00011000 1100 0110:

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reser ICHG3_FW ICHG2_FW ICHG1_FW
ved
r w w w
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
ICHG3_FW |14:10 rw Gate driver charge and discharge currents of PWM Channel

3 (FW MOSFET)
Refer to Table 13, Table 14
Default: 00110s. Typ. charge 8.0 mA, typ. discharge: 9.4 mA

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

Refer to Table 13, Table 14

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

Refer to Table 13, Table 14

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

SRR Bt BB B FW MOSFET HI- S8 AT B,

IR 128 10
2024-01-23



CLE92108-232QX
Multiple MOSFET Driver IC

@ineon
-

&) MOSFET BIPWMIR EB EB

A

PWM_IDCHG_ACT
PWMJEBEB 7 (0 1100:) S {iI{H: 0001 1100 1110 0111,

R EZREG_BANK = 0 51/ hwiS#04t, Za 17 a8 Al L3515

15 14 13 12 11 10 9 8 7 2 1 0
CCso IDCHG3 IDCHG2 IDCHG1
rw I rw I I I rw I rw I I
Field Bits Type Description
Cccso 15 rw Capacitor connected to the current sense amplifier outputs
0s  Capacitor connected to CSO < 100 pF (default)
1z Capacitor connected to CSO <400 pF
IDCHG3 14:10 rw Discharge current for PWM Channel 3 (Active MOSFET)
Refer to Table 14
Default: 00111g: typ. 11.8 mA
IDCHG2 9:5 rw Discharge current for PWM Channel 2 (Active MOSFET)
Refer to Table 14
Default: 00111g: typ. 11.8 mA
IDCHG1 4:0 rw Discharge current of PWM Channel 1 (Active MOSFET)
Refer to Table 14
Default: 00111g: typ. 11.8 mA
HIEFH 129 10
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PWM E5h MOSFET TR BB BB #0481k

by -8 R EZREG_BANK = 1 51/ FhwiE#04t, #Za7 a8 Al L1515

PWM_PDCHG_INIT
e PWMTA I B BB 5773754 (0 1100:) E {iIfE: 0011 0001 1000 11005

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCsO PDCHGINIT3 PDCHGINIT2 PDCHGINIT1
rw rw I rw I I I I rw I
Field Bits Type Description
CCso 15 rw Capacitor connected to the current sense amplifier outputs
0s  Capacitor connected to CSO < 100 pF
(default) 1z~ Capacitor connected to CSO <400
pF
PDCHGINIT |14:10 rw Initial predischarge current of PWM Channel 3
3 Refer to Table 14
Default: 01100g: typ. 26.0 mA
PDCHGINIT |9:5 rw Initial predischarge current of PWM Channel 2
2 Refer to Table 14
Default: 01100g: typ. 26.0 mA
PDCHGINIT |4:0 rw Initial predischarge current of PWM Channel 1
1 Refer to Table 14
Default: 01100g: typ. 26.0 mA

IR 130 10
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PWMER KIREHEE 7T iEIE R B ZtCCP4. tBLANK 3/4
B ZEFA5ET REG_BANK 15/5]= 0 B g4 011015, tCCP FItBLANK :E/FF )

MOSFET,
PWM_ICHGMAX_CCP_BLK3_ACT
PWMER K IR E) B3 7% (01101,)E {iZ&: 0100 1001 0000 0000,
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R:::r TBLANK4_ACT TCCP4_ACT TBLANK3_ACT | ICHGMAX3 | ICHGMAX2 | ICHGMAX1
r | w | w | w | I’VIV I’\)V I’\)V
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
TBLANK4_A |14:12 rw Blank time ¥ - tBLANK4 Active
CcT Refer to Table 30
Default: 100g: typ. 2000 ns
TCCP4_ACT |11:9 rw Cross-current protection? - tCCP4 Active
Refer to Table 29
Default: 100g: typ. 2000 ns
TBLANK3_A (86 rw Blank time" - tBLANK3 Active
CcT Refer to Table 30
Default: 100g: typ. 2000 ns
ICHGMAX3 |54 rw Maximum drive current of half-bridge mapped to PWM
channel 3 during the pre-charge phase and pre-discharge
phases?
00z (default) charge: typ. 18.8 mA, discharge: typ. 19.7 mA
01 charge: typ.41mA, discharge: typ. 43 mA
10z charge: typ. 77 mA, discharge: typ. 79 mA 11,
charge: typ. 100 mA, discharge: typ. 100 mA
ICHGMAX2 |3:2 rw Maximum drive current of half-bridge mapped to PWM
channel 2 during the pre-charge phase and pre-discharge
phases?
00: (default) charge: typ. 18.8 mA, discharge: typ. 19.7 mA
01lg charge: typ. 41 mA, discharge: typ. 43 mA
10s 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
01l charge:typ.41 mA, discharge: typ. 43 mA
10s charge: typ. 77 mA, discharge: typ. 79 mA 11;
charge: typ. 100 mA, discharge: typ. 100 mA

1) B%ECCP_BLK1 BT (tCCPx,tBLANKx) BRETEI 45,
2) ICHGMAX t2;2 PWM MOSFET [5 7t ERERBIFENNRYER IR, 1BEIRITRI2,

131 1.0
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PWMER KIREN B 7Tk 3 E M FW tCCP4. tBLANK 3/4
B ZEFAEET REG_BANK 15/8]= 1 B 1784011015, tCCP FItBLANK 1Z/HF FW

MOSFET,
PWM_ICHGMAX_CCP_BLK3_FW
PWMER AIXEHEB IR (01101;)E {iI{&: 0100 1001 0000 00005

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

Reser

ved TBLANK4_FW TCCP4_FW TBLANK3_FW ICHGMAX3 | ICHGMAX2 | ICHGMAX1

Field Bits Type Description

Reserved 15 r Reserved. Always read as ‘0’

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

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

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

ICHGMAX3 |54 rw Maximum drive current of half-bridge mapped to PWM
channel 3 during the pre-charge phase and pre-discharge
phases?
00z (default) charge: typ. 19 mA, discharge: typ. 19 mA
01 charge: typ.41mA, discharge: typ. 43 mA
10z charge: typ. 77 mA, discharge: typ. 79 mA 11,

charge: typ. 100 mA, discharge: typ. 100 mA
ICHGMAX2 (3:2 rw Maximum drive current of half-bridge mapped to PWM
channel 2 during the pre-charge phase and pre-discharge
phases?
00: (default) charge: typ. 19 mA, discharge: typ. 19 mA
01lg charge: typ. 41mA, discharge: typ. 43 mA
10s charge: typ. 77 mA, discharge: typ. 79 mA 11,

charge: typ. 100 mA, discharge: typ. 100 mA
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. 19 mA, discharge: typ. 19 mA
01 charge: typ. 41mA, discharge: typ. 43 mA
10s charge: typ. 77 mA, discharge: typ. 79 mA 11;

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

1) Z%ECCP_BLK1 3T (tCCPx,tBLANKx) BREY EI F 45,

2) ICHGMAX 132 PWM MOSFET 57 R ERIGIFENINRY R, 1EEHFTRI2

132 1.0
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PWMiEiE 1 TDON_OFF1 MOSFETS @M X W iE B RYEHF

TDON_OFF1
PWMEiE 1 MOSFETS /X BT ZERY (0 1110:)E il fE: 0000 1010 0000 10105
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TDOFF TDON
1 1 rW 1 1 r\l,v 1 1 1
Field Bits Type Description
TDOFF1 15:8 rw Turn-off delay time of PWM Channel 1.
Typical TDOFF1=62.5x TDOFF1[7:0]pns
Default: 0000 1010g: 625 ns typ.
TDON1 7:0 rw Turn-on delay time of PWM Channel 1.
Typical TDON1=62.5x TDON1[7:0]pns
Default: 0000 1010g: 625 ns typ.
HIEFH 133 10
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PWM;EiE2 TDON_OFF2 MOSFETS B X W iE B RYEHE

TDON_OFF2
PWMiEiE 2 MOSFET S /X BT ZERY (0 1111:)E 11l {5: 0000 1010 0000 1010,

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

Typical TDOFF2 =62.5 x TDOFF2[7:0]pns
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.
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PWM3EiE3 TDON_OFF3 MOSFETS @ X W iE B RYEHR

TDON_OFF3

PWM & 3 MOSFET 538 /3< M7 ZER (1 0000:)E {il{H: 0000 1010 0000 1010

15 13 12 11 10 9 8 7 6 5 4 3 2 0
TDOFF TDON
L 1 r\J,v 1 1 1 1 L r\l,v 1 1 1
Field Bits Type Description
TDOFF3 15:8 rw Turn-off delay time of PWM Channel 3.
Typical TDOFF3 =62.5 x TDOFF3[7:0]pns
Default: 0000 1010z: 625 ns typ.
TDONS3 7:0 rw Turn-on delay time of PWM Channel 3.
Typical TDON3 =62.5 x TDON3[7:0]pns
Default: 0000 1010g: 625 ns typ.
BRFM 135 10
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9.2 RESESR

Table33 FERLEHE

Register Short Name |Register Long Name Offset Address |Reset Value
GENSTAT General status register 114 On
DSOV Drain-source overvoltage 124 On
HBVOUT_PWMERR Half-Bridge output voltage 134 Ox
EFF_TDON_OFF1 Effective MOSFET turn-on and turn-off delays for| 14y On
PWM Channel 1
EFF_TDON_OFF2 Effective MOSFET turn-on and turn-off delays for| 154 Ox
PWM Channel 2
EFF_TDON_OFF3 Effective MOSFET turn-on and turn-off delays for| 164 On
PWM Channel 3
TRISE_FALL1 Effective MOSFET rise and fall times for PWM 17, On
Channel 1
TRISE_FALL2 Effective MOSFET rise and fall times for PWM 184 On
Channel 2
TRISE_FALL3 Effective MOSFET rise and fall times for PWM 19y On
Channel 3
DEVID Device identifier 1F4 014
HIEFH 136 10
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9.2.1 BRARSEES

ERARSETFR
GENSTAT
BERARESTESE (10001:) EfifE: 0s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PASS_

PWM3 |PWM2 |PWM1 | TDRE | TDRE | TDRE
VDSO| WDMON STAT | STAT | STAT | G3 G2 G1 TSD | TW | OC2 | OC1 | VSOV | VSUV | CPUV

Vv

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

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

WDMON 14:13 r Watchdog Monitoring

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

PWM3STAT |12 r Status of PWM3 input

0g  PWM3is low (default)
1lz  PWM3is high
PWM2STAT |11 r Status of PWM2 input

0g  PWM2is low (default)
1z PWM2is high
PWM1STAT |10 r Status of PWM1 input

0g  PWM1is low (default)
1z  PWMLlis high

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

— —

TDREG3 9 rc PWM channel 3 - Regulation of turn-on and turn-off delays
0s theturn-on delay or the turn-off delay are not in regulation
(default)
1l theturn-on and turn-off delays are in regulation
TDREG2 8 rc PWM channel 2 - Regulation of turn-on and turn-off delays
0s theturn-on delay or the turn-off delay are not in regulation
(default)
1l theturn-on and turn-off delays are in regulation
TDREG1 7 rc PWM channel 1 - Regulation of turn-on and turn-off delays
0s theturn-on delay or the turn-off delay are not in regulation
(default)
1l theturn-on and turn-off delays are in regulation
TSD 6 rc Thermal Shutdown

0z  No thermal shutdown is detected (default)
1z Athermal shutdown is detected ?

137 1.0
2024-01-23

TIEFM



CLE92108-232QX

Multiple MOSFET Driver IC @ n eo/n

Field Bits Type Description

TW 5 rc Thermal Warning

0s  Nothermal warning is detected (default)

1z Athermal warningis detected

0C2 4 rc Overcurrent detection of CSO2

0z No overcurrent detection on CSO2 (default)
1z Overcurrent detected on CSO2V

0C1 3 rc Overcurrent detection of CSO1

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

Vsov 2 rc VS Overvoltage

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

VSuUv 1 rc VS Undervoltage

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

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

1) YMEE MOSFET BURSEURT OCEN YIS E (BMGENCTRLL) o
2) SEIREPIEH B YN MOSFET #<H,

IR 138 10
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miRidE 1 DSOV

IR E (10010:)E fiIfE: 05
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
S SOV | SOV, sov | S SOV | SOV sov | S SOV | SOV sov | S SOV | S SOV
oV oV oV ov oV
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
0z No overvoltage on drain-source of low-side 8 (default)
1z Overvoltage on drain-source of low-side 8 detected.
HS8DSOV |14 rc Drain-Source overvoltage on high-side 8
0s  Noovervoltage on drain-source of high-side 8 (default)
1l Overvoltage on drain-source of high-side 8 detected.
LS7DSOV |13 rc Drain-Source overvoltage on low-side 7
0s  Noovervoltage on drain-source of low-side 7(default)
1l Overvoltage on drain-source of low-side 7detected.
HS7DSOV |12 rc Drain-Source overvoltage on high-side 7
0s  Noovervoltage on drain-source of high-side 7 (default)
1l Overvoltage on drain-source of high-side 7 detected.
LSeDSOV |11 rc Drain-Source overvoltage on low-side 6
0s Noovervoltage on drain-source of low-side 6 (default)
1l Overvoltage on drain-source of low-side 6 detected.
HS6DSOV |10 rc Drain-Source overvoltage on high-side 6
0s  Noovervoltage on drain-source of high-side 6 (default)
1l Overvoltage on drain-source of high-side 6 detected.
LS5DSOV |9 rc Drain-Source overvoltage on low-side 5
0z No overvoltage on drain-source of low-side 5 (default)
1l  Overvoltage on drain-source of low-side 5 detected.
HS5DSOV |8 rc Drain-Source overvoltage on high-side 5
0s Noovervoltage on drain-source of high-side 5 (default)
1l Overvoltage on drain-source of high-side 5 detected.
LS4DSOV |7 rc Drain-Source overvoltage on low-side 4
0z Noovervoltage on drain-source of low-side 4 (default)
1ls  Overvoltage on drain-source of low-side 4 detected.
HS4DSOV |6 rc Drain-Source overvoltage on high-side 4
0s  Noovervoltage on drain-source of high-side 4 (default)
1l Overvoltage on drain-source of high-side 4 detected.
LS3DSOV |5 rc Drain-Source overvoltage on low-side 3
0s Noovervoltage on drain-source of low-side 3 (default)
1l Overvoltage on drain-source of low-side 3 detected.
HIBTA 139 Lo
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Field Bits Type Description

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

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

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

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

HS1DSOV |0 rc Drain-Source overvoltage on high-side 1
0s  Noovervoltage on drain-source of high-side 1
(default) 1z~ Overvoltage on drain-source of high-side 1
detected.

AFE IR TG FLE, ZRAHMOSFET I3 5o

HIBTA 140 Lo
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FHaLBERE

HBVOUT_PWMERR
EHHLBEEMPWMEEIR(10011:)E I fE: 0.

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

HB8 |HB7 |HB6 (HB5 |HB4 |HB3 |HB2 |HB1 | HB8V | HB7V | HB6V | HB5V | HB4V | HB3V | HB2V | HB1V
P P P P P P P P OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT
WME | WME | WME | WME | WME | WME | WME | WME

r r r r r r r r r r r r r r r r
Field Bits Type Description
HBSPWME |15 r PWM Error on HB8

0z NoPWM error (default)
1z More than one activated PWM channels is mapped to HB8"

HB7PWME |14 r PWM Error on HB7
0z NoPWM error (default)
1z More than one activated PWM channels is mapped to HB7"

HB6PWME |13 r PWM Error on HB6
0z NoPWM error (default)
1z More than one activated PWM channels is mapped to HB6"

HB5PWME |12 r PWM Error on HB5
0z NoPWM error (default)
1z More than one activated PWM channels is mapped to HB5"

HB4PWME |11 r PWM Error on HB4
0z NoPWM error (default)
1z More than one activated PWM channels is mapped to HB4Y

HB3PWME |10 r PWM Error on HB3
0z NoPWM error (default)
1z More than one activated PWM channels is mapped to HB3"

HB2PWME |9 r PWM Error on HB2
0z NoPWM error (default)
1z More than one activated PWM channels is mapped to HB2"

HB1PWME (8 r PWM Error on HB1
0z NoPWM error (default)
1z More than one activated PWM channels is mapped to HB1Y

HBSVOUT |7 r Voltage level at SH8 when HBSMODE[1:0] = (0,0) or (1,1):
0s  Low: |VDH - VSH8| >Vypsonti 2if HB8D =0

[VCSIN1 - VSH8| >Vypswontixif HB8D = 1
1s  High:|VDH - VSH8| <Viosvontsxif HB8D = 0;

[VCSINI - VSH8| < Vpswonthxif HB8D = 1

Note: HBSVOUT =0 if HBSMODE[1:0]= (0,1) or (1,0)
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Field Bits Type Description
HB7VOUT |6 r Voltage level at SH7 when HB7MODE[1:0] = (0,0) or (1,1):
0s  Low: |VDH - VSH7| >Vipsmonr 2if HB7TD =0
IVCSIN1 - VSH7| >Vypsonreif HB7D = 1
1s  High: |VDH - VSHT7| <Wosuontiif HB7D = 0;
IVCSIN1 - VSHT7| < Vipsuontixif 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| >Vipswonr 2if HB6D = 0
IVCSIN1 - VSH6| >Vypsmonrrif HB6D = 1
1s  High: |VDH - VSH6| <Wosuontixif HB6D = 0;
IVCSIN1 - VSH6)| < Vipsuontixif HBBD = 1
Note: HB6VOUT =0 if HB6MODE[1:0]=(0,1) or (1,0)
HB5VOUT |4 r Voltage level at SH5 when HB5MODE[1:0] = (0,0) or (1,1):
0s  Low: |VDH - VSH5| >Vipswonr 2if HB5D = 0
IVCSIN1 - VSH5| >Vypswonrrif HB5D = 1
1s  High: |VDH - VSH5| <Wosuontixif HB5D = 0;
IVCSIN1 - VSH5| < Vipsuontixif HB5D = 1
Note: HB5VOUT =0 if HB5SMODE[1:0]=(0,1) or (1,0)
HB4VOUT |3 r Voltage level at SH4 when HB4MODE[1:0] = (0,0) or (1,1):
0s  Low: |VDH - VSH4| >Vpswonrr ?if HB4D = 0
IVCSIN1 - VSH4| >Vypswonreif HB4D = 1
1z High: |VDH - VSH4| <Viosuonrsxif HB4D = 0;
[VCSIN1 - VSH4| < Vipsuonthxif HB4D = 1
Note: HB4VOUT =0 if HB4MODE[1:0]=(0,1) or (1,0)
HB3VOUT |2 r Voltage level at SH3 when HB3MODE[1:0] = (0,0) or (1,1):
Os Low: |VDH - VSH3| >Vipsmontix 2if HB3D =0
[VCSIN1 - VSH3| >Vypsmontixif HB3D = 1
15 High: |VDH - VSH3| <Wpsmonthxif HB3D =0;
[VCSIN1 - VSH3| < Vipsuontxif 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| >Vypsuonux? if HB2D = 0
IVCSIN1 - VSH2| >Vypswontixif HB2D = 1
15 High: |VDH - VSH2| <Wopsmontrxif HB2D =0;
[VCSIN1 - VSH2| < Vipswonthxif HB2D = 1
Note: HB2VOUT =0 if HB2MODE[1:0]=(0,1) or (1,0)
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HB1VOUT |0 r Voltage level at SH1 when HB1MODE[1:0] = (0,0) or (1,1):
Os Low: |VDH - VSH1| >/ypsMoNTHX 2if HB1D = 0;

|VCS|N1 - VSHll >Wpsmonthxif HB1ID =1
1g ngh |VDH - VSH1| <WpsmonThxif HB1D = 0;

|VCS|N1 - VSH1| < Wpsmontikif HB1ID =1

Note: HB1VOUT = 0 if HBIMODE[1:0]= (0,1) or (1,0)
1) XEE—IPWMBE R EPWMBEIRZIF RN, ZAUAEM (SIPWMSET) .

2) Voosmontn IR R HF AR B RIR i I H (B
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B MOSFET 538/ X BT7ER PWM1

EFF_TDON_OFF1

B MOSFET 538 /< ¥7EE PWM1(1 0100 ;) S i {H: 0s

15 14 13 12 11 10 9 8 7 6 5 4 3 2 0
TDOFF1E TDONI1EF
1 r 1 r 1

Field Bits Type Description

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

TDONI1EFF |7:0 r Effective MOSFET turn-on delay of PWM Channel
1 Effective turn-on delay = 62.5 x TDON1EFF[7:0]p ns
Default: 0s
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B MOSFET 538/ X BT7ER PWM2

EFF_TDON_OFF2

B MOSFET 538 /< M7EE PWM2(1 0101 5 ) S i {H: 0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 0
TDOFF2E TDON2EF
1 r 1 r 1

Field Bits Type Description

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

TDON2EFF |7:0 r Effective MOSFET turn-on delay of PWM Channel
2 Effective turn-on delay =62.5 x TDON2EFF[7:0]p ns
Default: 0s
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B MOSFET S8/ < 73R PWM3

EFF_TDON_OFF3

B3 MOSFET S8 /X B ZER PWM3(1 0110 ) E{lfE: 05

15 14 13 12 11 10 9 8 7 6 5 4 3 2 0
TDOFF3E TDON3EF
1 r 1 r 1

Field Bits Type Description

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

TDON3EFF |7:0 r Effective MOSFET turn-on delay of PWM Channel
3 Effective turn-on delay = 62.5 x TDON3EFF[7:0]p ns
Default: 0s
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PWMIEE1 BXMOSFET LA F T &S]

TRISE_FALL1
BZPWM MOSFET_ EAHFITFBERTEIPWML (1 0111:) EfUfE: 0s

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

Field Bits Type Description

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

TRISE1 7:0 r MOSFET rise time of PWM Channel 1
MOSFET rise time =62.5 x TRISE1[7:0]p ns
Default: Os
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PWMIEE2 BXMOSFET LA F T &S]

TRISE_FALL2
BZPWM MOSFET_EHFI T BEBTE]IPWM2 (11000:) EUfE: 0s

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

Field Bits Type Description

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

TRISE2 7:0 r MOSFET rise time of PWM Channel 2
MOSFET rise time =62.5 x TRISE2[7:0]p ns
Default: Og
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PWMEE 3 B3 MOSFET LFF1 T p&BEaE]

TRISE_FALL3
B PWM MOSFET EAFI T BB EIPWM3 (11001:) EfUE: 0s

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

Field Bits Type Description

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

TRISE3 7:0 r MOSFET rise time of PWM Channel 3
MOSFET rise time =62.5 x TRISE3[7:0]p ns
Default: Og
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S EARIRET
DEVID
SBHFRIRET (11111:)E i Value: 0000 0001 ;
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
Reser Reserved Reser Reserved Reserved DEV_ID
ved ved
r r r r r r
Field Bits Type Description
Reserved 15 r Reserved. Always read as ‘0’
Reserved 14:8 r Reserved. Always read as ‘0’
Reserved 7 r Reserved. Always read as ‘0°.
Reserved 6:5 r Reserved.
Reserved 4:3 r Reserved.
DEV_ID 2:0 r Device derivative identifier
000g Reserved
0015 CLE92108-232
010gReserved
0115CLE92108-231
100z Reserved
101z Reserved
110z Reserved
111z Reserved
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