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Product type Package Marking
TLE92464EDHP PG-DSO-36 Dual-Gauge (300 mil) TLE92464EDHP
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LOADO —T—1 § 36 1L OAD3
FWD0 T 20: 35 —TIFWD3
GNDPO T3 § 34 CTIGNDP3
GNDC—T 4 | 33 —TIGND
CSNCT5 32 CTVBAT
SCKCT6 31 ETIGND
SIcT7 30 —TIGND
vioT8 29 FTVDD
SOCT9 28 —TIDRV3
GND—T 10 27 ETIDRV2
RESNCT 11 26 —TIDRV1
GNDCT{ 12 25 —TIDRV0
FAULTN T 13 24 TCLK
GNDC—T{ 14 23 —TIGND
ENCT 15 22 —TIGND
GNDP1—T— 16 21 ETIGNDP2
FWD1CT 17 20 FTIFWD2
LOAD1 T 18 19 FTILOAD2
o J
E] 2 51 B9 B
51 BIE X FZhaE
R1 5B E X FITheE
Pin Symbol Function
1 LOADO Output; for channel 0.
2 FWDO Free wheeling diode; for channel 0.
3 GNDPO Ground; for channel 0 power stage.
4 GND Ground; connect to GND.
5 CSN SPI chip select input; digital input: 3.3V or 5.0 V logic levels.
6 SCK SPI clock input; digital input: 3.3V or 5.0 V logic levels.
7 Sl SPlinput; digital input: 3.3V or 5.0 V logic levels.
8 VIO Supply SPI Slave Out (SO) pin; connected to 3.3V or 5.0 V supply.
9 SO SPI output; push pull output compatible to 3.3V or 5.0 V logic levels.
10 GND Ground; signal ground. Internally connected to cooling tab.
11 RESN Control input; digital input: 3.3V or 5.0 V logic levels. Active low reset input.
12 GND Ground; signal ground. Internally connected to cooling tab.
13 FAULTN Status output; open drain output. In case not used, keep open.
14 GND Ground; connect to GND.
15 EN Control input; digital input: 3.3 V or 5.0 V logic levels. Active high enable input.
16 GNDP1 Ground; ground connection for channel 1 power stage.
17 FWD1 Free wheeling diode; for channel 1.
18 LOAD1 Output; for channel 1.
19 LOAD2 Output; for channel 2.
(RIBETA.....)
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Pin Symbol Function

20 FWD2 Free wheeling diode; for channel 2.

21 GNDP2 Ground; ground connection for channel 2 power stage.

22 GND Ground; connect to GND.

23 GND Ground; signal ground. Internally connected to cooling tab.

24 CLK Clock input; Main system clock.

25 DRVO Direct drive input for channel 0: 3.3V or 5.0 V logical levels.

26 DRV1 Direct drive input for channel 1: 3.3V or 5.0 V logical levels.

27 DRV2 Direct drive input for channel 2: 3.3V or 5.0 V logical levels.

28 DRV3 Direct drive input for channel 3: 3.3V or 5.0 V logical levels.

29 VDD Supply voltage; supplies digital circuits. Connected to 5.0 V supply voltage.

30 GND Ground; signal ground. Internally connected to cooling tab.

31 GND Ground; connect to GND

32 VBAT Supply voltage; connected to battery voltage with reverse protection diode and
filter against EMC.

33 GND Ground; connect to GND.

34 GNDP3 Ground; for channel 3 power stage.

35 FWD3 Free wheeling diode; for channel 3.

36 LOAD3 Output; for channel 3.

37 Cooling Tap | Connect externally to GND and heat sink area
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3.1

3.1.1

+F2

T,=-40°C & +150°C, FREB[EMEXTTFH, 1EMEE

B RAIEE

B RABEIEE

B RABETEE

2532
LI

NEIR FRESERE) o

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.

Max. supply Vbb,max -0.3 |- 19 v

voltage (VDD)

Max. supply VeaT,max |03 |- 40 \Y

voltage (VBAT)

Max. supply Wi0,max -03 |- 19 \Y

voltage (VIO)

Max. digital VeLk max 03 |- 19 vV

input pin V

voltage (CLK, VRESN’maX

RESN, EN, EN,max

DRVx, SCK, VbRvx,max

CSN, SI) Vsck,max

VesN,max
VSI,max

Max. open VFAULTN,max -0.3 - 19 Vv

drain output

voltage

(FAULTN)

Max. Push Pull Vs0,max -0.3 |- 19 \Y

Ouput (SO)

Max. LOADx Vioapxmax |-0-3Y |- 40 Vv 1) During negative pulses (Vioaox< -

voltage 0.3 V) the maximum energy of Eionpox
= |-Vioaox™ (ILoaox*Trwox) *toutse| <=2 mJ
shall not be violated.

Max. FWDx Vewoxmax  |-0-3Y |- 40 Vv 1) During negative pulses (Vewox < -0.3

voltage V) the maximum energy of Erwox = |-
VFWDx*(ILOADx+IFWDx)*tpulse| <=2 mJ shall not be
violated.

Max. GNDPx VGNDPx,max -0.3 - 0.3 \Y

voltage
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3.1.2 “3 R AEHRMEEE

*3 B RABRIEE
T,=-40°C & +150°C, FREBEAENTFH, ERERANSIH CFREEREME) -
Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

Max. current IFwDx,max -2 - 2 A DC
range ILoADx,max In the case of an active overcurrent shutdown
the specification at the LOADx pin can be
exceeded.
Max. Output /FAULTN,max -5 - 0 mA
Current
(FAULTN)
Max. output Is0,max -5 - 5 mA DC
current (SO)
Max. input lcLk max -5 0 5 mA Maximum allowed forward and reverse current
current (CLK, IRESN. max through ESD structure.
RESN, EN, e
DRVx, SCK, EN,max
CSN, S|) IDRVx,max
Isck,max
lcsn,max
/SI,max
3.1.2.1 TDS_max_rating
2 BT UL BT ZY7 7 5% 1 BTGE S XTEEEE AR [EH7 e BT [EITE XTI RAENE (B 51+ T LIEA]

FESFEZS THET AT ZE L0 B HIIRAFEIFE S TERYLEIC TE AT Z T BB S 1 TR
HIEIE RN E L TIEE TIEERE RIPIIEETEN TIELEEHIIRIETTIRITH

3.1.3 BB RETEE

R4 SR ARETEE

Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

Junction T, -40 - 150 °C
temperatur
e (TJ)

Extended T Jext 150 |- 175 |°C parameter deviations are possible
junction
temperature
(TJ extended)

(REETR......)
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Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.
Storage Tste -55 - 150 |°C
temperature
(TSTG)
3.1.4 ESD B &1
&S5 ESD BiFE
Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.
ESD ViMall -2 - 2 kv ESD robustness Human Body Model
robustness (HBM) according to ANSI/ESDA/JEDEC JS-001.
HBM (all pins)
ESD Vhmglobal |4 - 4 kV VBAT, LOADx vs. all Grounds shorted
robustness ESD robustness Human Body Model
HBM (VBAT, (HBM) according to ANSI/ESDA/JEDEC JS-001.
LOADX)
ESD Veomall -500 |- 500 |V ESD robustness Charged Device Model (CDM)
robustness according to JEDEC JESD22-C101
CDM (all pins)
ESD VcpMeorner -750 |- 750 |V ESD robustness Charged Device Model (CDM)
robustness according to JEDEC JESD22-C101
CDM (corner
pins)
3.2 T1EEE
3.2.1 T{ESEE
Re6 TEEE
Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.
Functional Vob 45 - 5.5 v
range (VDD)
Extended Vbp,ext 3.5 - 19 v Outside of the normal Functional Range of Vpp:
Functional *  Vop< VopuvtH: SPI communication
range (VDD) functional;Power-stage off

¢ Vo> Vbp,ov,tv: SPI communication
functional; Power-stage off
Functional Veat 6 - 18 \Y
range (VBAT)
(RBLT;......)
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Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Extended VBAT ext 4 - 38 v Outside of the normal functional Vesrrange
functional parameter deviations are possible:
range (VBAT) *  Vear4V...6 V: Parameter deviation possible
¢ Vearn18V...38 V: Parameter
deviation possible
Functional Vio 3.0 - 5.5 v
range (VIO)
Extended Vio,ext 55 - 19 v Parameter deviation possible
functional
range (VIO)
Functional Vewbx 0.3 |- 40 % 1) During negative pulses (Vewox <-0.3
range (FWDx) V) the maximum energy of Erwox = |-
Vewox ™ (ILoapxtrwpx) *toutse| <=2 mJ shall not be
violated.
Functional Vi oanx 0.3V |- 40 Vv 1) During negative pulses (Vioax<-0.3
range (LOADx) V) the maximum energy of Eionox= |-
VLOADX*(ILOADX+IFWDX)*tpulse| <=2 mJ shall not be
violated.
Functional feik 1 - 8 MHz
range clock
frequency
(CLK)
System clock | fsys 275 |28 285 |MHz For use of external clock, clock divider must be
frequency set accordingly
System clock | fsys wp 27 - 29 MHz
watchdog
Target PWM fowm 110 |- 4000 |Hz PWM frequency control configuration range
frequency
Junction T, -40 - 150 |°C
temperature
Extended T ) ext 150 |- 175 |°C In the temperature range of 150 - 175°C
junction parameter deviations are possible
temperature
3.2.1.1 TDS_functional_range
G2 ELIEEER, ICIER BRI PREAETT, BIFIEEEITEESIF IR 205075
1 THEE R
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3.2.2

®7

150°CLL &

150°C A & ¥

T,=150°C & 175°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vesr=6 - 18 V; FRAEMHETFHIBEE, EBERAAN
S| (BRIESHIRER) o

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.

Shunt Rshunt - - 190 |mQ

resistance

ON resistance |Rpson - - 215 |mQ

Average lerr,absolut -6 - 6 mA lset=10-500mA

current control Vear = 13V

error, absolut . .
Single channel operation

Average lerr.absolut,par |12 - 12 mA Isetpar=20-1000 mA

current control Vear = 13V

error, absolut - Parallel channel operation

parallel

Average lerr relative -2 |- 12 % lsee> 500mA; single channel operation

current control lsetpar> 1000mA; parallel channel

error, relative operation Vear = 13V

Diagnosis Ius - - 130 PA <|_DIAG>=00g

Current0 Iis

3.2.3 prati|

~s #APR

Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

Junction to Rinhic - - 3 K/W

case

Junction to RihJa - 185 |- K/W Depending on the mounting conditions.

ambient Specified Rwuua value is according to JEDEC
JESD51 -5, -7 at natural convection on FR4
2s2p board; the product (chip and package) was
simulated on a 76.2 x 114.3 x 1.5 mm board with
2 inner copper layers (2 x 70 um, 2 x 35 um CU).

Datasheet 13 Rev. 1.0
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4 TheeHa R
4.1 R

4.1.1 TDS_EBJR
vDD 3|

VDD 5|fi#0 GND 5|l ¥ F B ER IRV BIRFZMS |}, B XLES|IHNBREESSIMKS. NTIRE
RIFNEBHER4EE, FTEFEHABEBRS R ZBNTFHIIPCBHRR.

VIO 5|

VIO 5Bl /9 SPI 5 5 |Bl (SO) 1B, BRZEZEEIRIEESHY 1/0 BBJR (3.3VE 5.0V), VIO BBEEF

A LLIEId GLOBAL_CONFIG Z1F28PRI<VIO_SEL>#H{TECE.

VBAT 5|

VBAT 5|HIZiNS B, BT NEFLENERMEBEURIEIZHEBERIR, %5 | HMNIEERE RERIPEIRH,
HiBIEBERRER,

GND/GNDP 5|

GND 5| ZIZERYIZ IS |f), T GNDP S|RIEBINZRERITHER MG M, EICRFRE GNDP 5|BIFMEBIEE R
GND M,

LEBEI

MRASEEATREMEZETIIE, A LBEL (POR) BESERMHFRIFEEMRS. FrEH
BmEIHEERSE, LBEMMESCEME RN E wEd. LBE Y E/GRIEIARISPI
#O, A EBEHESFR GLOBAL_DIAGO Z 123 AY{il <POR_EVENT> BN 1, XATAFKRER LR
ZAIE 0 ERERE S EBE L

4.1.2 TDS_EBEM

RS B Vear «  VioFAVoo IEBIEBBF LA FABERNEFEE (ADC BEERE. NIPERFBE) HZ NG,
WNREBEBIENAYEE (oV) REREFHEMERE (UV) BE, NENEIBEHRE, B VBATOV/
UVoh, RIE/SEBPESESIEFIE <EN_CH> IR E N0 RZAHH K. BRVen AR ZBFIAT 25
(<VPRE_OV>) #(fE9h, OV/UVEIEZ SB[ HNREREEREERE,

IS GLOBAL_DIAGO FfFas FHVBNATS IR E N 1 KISTRIMNBHEBEBE (Vear« Vios Voo ) HFE,
MICAIZREBEMPENIZITE GLOBAL_DIAGL F1FasH. BEMIEIERAIREBETE NERR. R ME]
ERIRNER S IMEBEB R FE, FB_STAT HfF2sHBIAREL <SUP_NOK_INT> #1 < SUP_NOK_EXT> RI{ T
ISR

Vear B9 R EFE [E F{E BT EVBAT_THEH 1728 PR B (i,

Vpar.uv.rn = < VBAT_UV_TH > - 0.16208V
Vear.ov.tu = < VBAT_OV_TH > - 0.16208V

A1
FB_VOLTAGE1 Z1Z8SRHMZEEIRY Vio I Voo BBEo Vear EBIEE R M FB_VOLTAGE2 F7FesHIEH,
SNERFN RSB EBERY Ma I B @Y 1% B GLOBAL_CONFIG 1728 AI<UV_OV_SWAP>{II & A«1”F#HTMix, TR

TR ARIH, M ov/uv #M4L <VDD_OV/UV>. <VIO_OV/UV>. <VBAT_OV/UV>. <VDD2V5_OV/UV>. <VR_IREF_OV/UV>.
<VPRE_OV> # <REF_OV/ UV> B i,

Datasheet 14 Rev. 1.0
2021-12-15



QT
TLE92464EDHP

RV B 50 RS IR AN C Infineon
.

B LUEIE 3% GLOBAL_CONFIG 1228 AY(iI<V1V5_OV_TEST> Bi<V1V5_UV_TEST> & &R “1” MK
HFXRESH L ESHAI LES(I(POR)

4.1.3 RS
F9 RS

T,=-40°C & 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vawr=6- 18V; FREMEXTFHBEBE, IERBIRTNGIH
(FBRIESEIRE) o

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.

VBAT current | lygat - - 1 mA Vear=18V

consumption Diagnosis off

normal mode

VBAT current /VBAT,inactive - - 10 pA Vear=18V

consumption Vor=0V =V

inactive mode

VDD current oD 10 21 30 mA Vop=5.5V

consumption

VIO current io - - 1 mA Vop=5.5V

consumption Vesn > Vesn pigh

VBAT VAT, UV, TH (x*8-1 x* (x*8+ |V x=<VBAT_UV_TH>

threshold 1965 |08 02087

VBAT Vearovrn | (X*8-1|x*0.1 |(x*8+ |V x=<V_BAT_OV_TH>

threshold 1965 02087

VDD VDD,UV,TH 3.7 - 4.5 \" Voo falllng

undervoltage

threshold

VDD Vbp,ov,TH 55 - 6.4 v Voo rising

overvoltage

threshold

VIO Vio,uv3vatH  |2.6 - 3 v Viofalling

undervoltage

threshold 3.3V

VIO VIO,OV,3V3,TH 3.6 - 4.1 \' V|o riSing

overvoltage

threshold 3.3V

VIO V|O,UV,5V,TH 3.7 - 45 \' VIO falllng

undervoltage

threshold 5V

VIO VIO,OV,SV,TH 55 - 6.4 V V|o riSing

overvoltage

threshold 5V

Power on reset | tresn - - 0.1 ms Logic circuits are functional after tresy

time initialized

with RESN

(RBETR......)
Datasheet 15 Rev. 1.0
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=9 (%) BRIREE SUFIE

T,=-40°C & 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vawr=6- 18V; FREMEXTFHBEBE, IERBIRTNGIH
(PIESHBIRA) -

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.

Power on reset | tpor - - 10 ms Logic circuits are functional after tpor
time initialized
with
undervoltage
reset

", ",
4.2 DN T
4.2.1 TDS_Bi§h

R ARG fovs HEERL PLL (BIAEIF) &R, AT ARIBEMNF IR IR FIZIEIRHBTE, PLL
BN ER RS 28 S HENNTE CLK 5B _EA9SNSRAEFZ RS $hE S IR MAT §0, B@IT4RAZ CLK_DIV H 1788
FREY<EXT_CLK> i 3Ri%EHE PLL BYHIR fok o REETEIRIERSEER N T EXEI IR, EE KB
JRERIE], BYEREITIRWER, FE<INIT_DONE> Ak, BYfRMINGRIRG, FB_STAT FiFssH
BI<INIT_DONE>IE M1, HEARWEIHHER.

CLR L A T T o ] cloek || Control
> ~| Watchdog "1 Logic
Internal | <pxT " CLK><PLL REFDIV><PLL FBDIV> <CLK WD _EN>
Oscillator
3 By ¥ A%

RERS SRR s A T IR ¢

Foys= fory - - <PLL_FBDIV >
SYs = JCLK* 37 PIT_REFDIV >

a2
B IEARIMEBETFRE N, BT E PLL DRSS LU B RS IR s (MRBIHITHITESIE

B”) . NRERANSI iR Hss, M3 FERMNABSEWRZEE, PLLEHESINEs<PLL_REFDIV>
F PLL R &4 $MES<PLL_FBDIV> BY{EIF CLK_DIV F1Z28F,

< PLL_REFDIV > = round(fci)

1MHz
< PLL_FBDIV > = 56MHz.< PLL_REFDIV >
fCLK
A% 3
Datasheet y .
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&10 eI SRR
ek <PLL_REFDIV> <PLL_FBDIV> fevs Error
(MHz) (MHz) (%)
1 1 56 28 0.00
1.5 1 37 27.75 -0.89
2 2 56 28 0.00
25 2 45 28.13 0.45
3 3 56 28 0.00
35 3 48 28 0.00
4 4 56 28 0.00
4.5 4 50 28.13 0.45
5 5 56 28 0.00
55 5 51 28.05 0.18
6 6 56 28 0.00
6.5 6 52 28.17 0.60
7 7 56 28 0.00
7.5 7 52 27.86 -0.51
8 8 56 28 0.00
4.2.2 TDS_H#EIH

NEB RGBS Fhfsvs O] FHERTHAV B EPE )M IE1T, 183348 GLOBAL_CONFIG H 172889 <CLK_WD_EN> fi[i& &
Ho, AIEANHEI 1, REEREERT, HFB_STAT HF28HAY <INIT_DONE> il 1 B, AR
EHNHE R, NRARFKN BB R IFRIINERSEE fvswo » NIBIT R GLOBAL_DIAGO FiFesHHY
<CLK_NOK> 8B 1 1 KI5 A VAHEE, FMETHERSIIWER, S[HFENLEEER. NRNHE]
TR R B IR ES IR, 2SR ILENEN™EBFERS,

4.2.3

RESN 3|

il

TDS_1/0 5|

RESN 5|2 REBEFBE XS, MNRZSIMAKEF, WAEBEYXHE, SELTFEMRE, #HE
FrEEESPEMNAERIAME, GLOBAL_DIAGO & 1FesFHAY{II<RES_EVENT>ZFR/@1T RESN 5| filfit &
RIS {ilo, RESN 3 NS|BITEARSEHHIEEETF (GND),

EN S|

ENSIHIRE R FEXKSIM. HLLSIMARETE, FrE@Egxid. EN BASIBITERSBRIIEEF

(GND)o

FAULTN 3 | B
FAULTN S|fI@FRiad. (MR EBEEEHIMHEE, N FAULTN SIS FSEF,

HERFigin

FEEWFEIRZS. RESN 5| B F QMBI RERKEPER, FAULTN SIBI#EHI{KEF. mILUERIK
B FAULT_MASK & 1728 AIAB R Bk (AR R ik FAULTN 5| _E B FE S o

o BEMEX:

Datasheet
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- CHxPWMiBTi&4%
CHx IRESE
CHx TAEFFEE
CHx FZE& EI BB R
- CHx f5ERE|ih
v FROUERES
v HRREREIR
«  SPIEEEHEIR
v BHXIEEIR
v BUEENR
«  ENS|HIIRESIER
o NEB/SMERERIREPE
CLK S|
WREFIMEBET BRI, MIAZRTE CLK 5B LRI F N FME S oo ERREBET ST, 5IBIN
%1% 5 GNDo  CLK FING |BITEAR BB #EHI E KB F (GND),
DRV 5|
WNRIEE@:T DRV 5 |HIECE A EIZRENET, N DRV 3IHIT] U EEEFIH %K. DRVEINSIFIERSIE T
hIEFEEBF (GND)o R{EFIRY DRV 5|HIRIERZZE GND.
SI. SO. CSN. SCK 5|
Sl. SO. CSN #1 SCK 5|RIHERY SPI 1O, F4E BiFEH SPI &1,

4.2.4 /OB S
4.2.4.1 FE#l% N\ EN. RESN. CLK. DRVx
11 JEHI%I N\ EN. RESN. CLK. DRVX

T,=-40°C & 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vear=6- 18V, FREMEXTFHBEBEE, IEMABRANGIH
(PBFIESHIHAE) -

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Digital high Ven,high 2 - - v
threshold V. )
voltage (EN, RESN;high
RESN, CLK, | Ve high
DRVX) VbRux,high
Digital low Ven,low - - 0.8 vV
threshold V.
voltage (EN, RESNlow
RESN, CLK, | Yciklow
DRVX) VbRvx,low
Digital input VIN_Hys,EN - 50 - mV
hysteresis (EN, VIN_HYS,RESN
RESN, CLK, VIN_HYs,CLK
DRVx) -
VIN_HYS,DRVX
(REELTI.....)
Datasheet 18 Rev. 1.0
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F11 (82) #=HI%N EN. RESN. CLK. DRVx

T,=-40°C & 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vear=6- 18V, FREMEXTFHBEBEE, IEMABRANGIH
(PBRIESHIHAE) -

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Pull down Ipp,EN 10 - 50 MA Vn=0.8V
current (EN, IpD.RESN
RESN, CLK, o
DRVX) PD,CLK
Ipp,DRVX
4.2.4.2 FAULTN
+]12 FAULTN

T,=-40°C & 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vear=6- 18 V; FRE XY F Ay EEE; 1E A B
N5 BRIESZHIREA) o

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.

Output low VFAULTN,LOW 0 - 0.4 Vv IFAULTN =2mA

threshold

voltage

(FAULTN)

Output leakage| leauLtn, ek [-100 |- 100 |pA No fault present

(CILJAr[JeI?'I:CN) 0V < VrauLtn<Vio

4.3 IC RERE

4.3.1 TDS_IC IR ERES

SRS

v XISPHELHINZE 16 iR & ilo

v HERBEAEMRSE, FrESPIEFeSNETSEENARIAE,
EeEEL:

v FRE@EIEEA, <EN_CH>IERA0, REEEL,

v EEIZEEZ2E (HSH LS BEREEEZA) .

o EEERN. 2FERE. FITEEIRIENPLLY ISR TR B (ConfigMode) THEIE,
THEER:

v XLEBEREZENZHXELERER (Mission Mode) FE Y.
P E R FERE:

v ICKERMEKEMEISE SPI R E,

»  FAULTN 5|BI#EHI{FR BB

THEAVRSERR T RS,

Datasheet 19 Rev. 1.0
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IhaekR
"POR
OR
RESN pin = low
0
RESET
state
OR-Condition
YPOR
RESN pin = low
AND-Condition OFR-Condition
POR
No clock too fast fault X
RESHM pin = low
Supply ok
clock too fast fault RESN pin = high
clock too fast fault
3 1
Critical Fault Config
State Mode
OR-Condition
AND-Condition "POR
FB_STAT register: RESN pin = low
INIT_DONE=1
GLOBAL_DIAGO: OR-Condition
SPI_WD_ERR =0 GLOBAL_DIAGO:
CLK_NOK =0 SPI_WD_ERR =1
<VIO_UVIOV==0 ACLK_NOK =1
<VDD_UWVIOV==0 <VIO_UWVIOV> =1
<VBAT_UV/OV>=0 <VDD_UVIOV= = 1
<COTWIEx>=0 GLOBAL_DIAG1:
GLOBAL_DIAG1: <VDD2V5_UVIOV=> = 1
<VDD2V5_UVIOV> =10 <REF_UVIOV= = 1
<REF_UVIOV==0 <VR_IREF_UV/OW> =1
<VR_IREF_UV/OV>=0 <REG_ECC_ERR>=1
clock too fast fault <REG_ECC_ERR>=10 CH_CTRL:
DIAG_ERR_CHGRO/: OP_MODE =0
<0OTW/Ex==0
CH_CTRL:
OP_MODE =1
2
Mission
Mode
U: POR: power on reset
2 Clock too slow fault detected
S = AY
= 4 BIERS MR
Datasheet 20 Rev. 1.0
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4.4 BEET
4.4.1 TDS_BEEET

ICIRE R FERER RITE B EM R, FTLUETRIEMODEFFRERARBEERER, (NERER
R TFAATUERBEEERR. FHRIRENNEFE T BURTFHEREERT, (BB
Z7) o

4.4.2 BEET
Channel Mode Measurement Period Tp...s for Feedback Values
Channel off No measurement active
Current Control ICC Dither Period Tpither
Direct Drive via on-time (TON register) Dither Period Toither
Direct Drive via DRV pin ¢+ If configured Dither Period Toiter, else
¢+ Time between two rising edges at DRV pin
Measurement Mode* Dither Period Tpither
4.4.3 TDS_NEH3\ - (4/6CHXx)

pr N RIE B _FHIE NS BT F g/ E B N ENFE, ENERTLT, RNERTHEFSEE,

4.4.4 TDS_Min{s BiEERT

St B B R BT Bt A = B, 1B e,
4.5 ThERLK

4.5.1 TDS_JEE#EAR - (4CHx)

ZEMER T MEINEEIEE, S MEENEEIhEREHTENEDMOS & AE M BN BB A,
W E D RS RN BB B e GRIPFF XA R BB R R 2 M PRI R, =i fa 2 AT LU S| LOADX 5Bl
TR R, WITIE FWDx 5| BIb AR I ZARE USRI AMEREE . ThEREMHH BERFERLUE
CH_CONFIG F7Z23H iz,

Datasheet 21 Rev. 1.0
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IheERER
Output-Stage
LOADx
——H]
AS - AID 4—< Rshunt
ll::] FWDx
i r
tpoint Current . PWM | %
et Co::a?er | Driver Block i DMOS

+

—{ ] GNDPx
Dither

Channel x

&5 EEEE

4.5.2 TDS_HEGRBHEE - (4CHX)

ZICEEREARHBIET, NS ENRKEREE. BEMIUEE 12 U EAEHEL, &
EoFBELNE@EE, @E2MNBEEINMNEE, NEBERLUET SPIALE, HBELTFEERER
BY, BJLATE CH_CTRL &FFssH BRI ZAHEGEEER,

VBAT
% Lioad
D A
AZ - AID u
<y>
[ /Ioadx.y‘par

| L

AX -AD Rshunt LOAD

<x> <x> <X>

N
L

- DMOS DMOS FWD

. Current PWM I <xX> <> <x>
SSIpoiil Controller ! Driver Block I: } [ Y
+ - - ‘T GNDP
<y>
Dither
x> PWM
Driver Block

<y> l_

Parallel Channel GNDP

<x>
Ee HEGBEBEE

MiEE

FATEHIZR M MIBIE R KR SIZET AR, 3 MIEIERY MODE FF2SHE N1 RS R BB HIREZ,
MEBERERIRERTEIRE, REANT, NBERNFIE RIS FSEBOITRBEE, It MBEB<EN_CH>
NS NF#RZEEHIEE 0o ERAAHBKEERIVG, H¥IRNEBEEHEENPIRNEET.

IR EE
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EHEEERT, FATEENEERRIKEE. Eit, BRIREENRKEIL (LSB) SR,
SHRThRE

ETE OLSG (fAHFF /AR EIM) BENRKAERIHIRMERER. oc (TR) FiFIEEEEMMEE L
HEN. NRFT@ESMBEERNE OC HFE, MFHMBBEERREH,

RIBRTHEE

FB_I_AVG HEF&THNERRBARIEENMEERNRFEE EREER, ATUMEBER ORI,

4.5.3 IhEELK B S

F13 ThERZ B S
T,=-40°C & 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vear=6- 18 V; FREMEXTTFHBEBEE, IERBIRANGIH
(FFIESHIHAE) -

Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

Shunt Rshunt - 140 185 |mQ

resistance

ON resistance | Rbson - 115 [200Y) |mQ 1 7,=150°C, lioax=2.0 A

Leakage ILoADx LKG -100 |- 100 |pA Vear = 18 V; Setpoint = 0 mA; Diagnosis off
current (LOADX, IFWDX,LKG

FWDx)

Slew rate 0 SRO 0.5 1 2 V/us Vear=14V; Ri0ap=102

20% to 80% of applied load voltage
<SLEWR> = 00g

Slew rate 1 SR1 1.25 |25 5 V/us Vear=14V; Ri0ap=102

20% to 80% of applied load voltage
<SLEWR>=1015p

Slew rate 2 SR2 2.5 5 10 V/us Vear=14V; Ri0ap=102

20% to 80% of applied load voltage
<SLEWR>=10g

Slew rate 3 SR3 5 10 20 V/us Vear=14V; Ri0ap=102

20% to 80% of applied load voltage
<SLEWR>=11;g

4.6 == At
4.6.1 BB ks B LA

TR EEHESETPOINTE Z28H<TARGET> AR RE, BRI TREECEWN TEFIR. BRAEE
BEERTEE T, BlBETE Ve UKREEHEWL (AEC-QL00HTOL,TC) o B IFERV\EMEBETE
BERNZEERERMMEE. BEZFAERIEENE 14.

Datasheet 23 Rev. 1.0
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Ihaetk
currentd  ___ gy < VBAT < 18V ; 1%
error —— 9V < VBAT< 16V |
—— 9V < VBAT < 16V, inital | |
S A~ parallel Channel mode_ _ _ _ i |
i 2.5 mA P : E 3 mA initial i
i : i i i i i i setpointhA]
o 250 300 371’5 500 1200 1500
i 25mA e : :-3 mA initial i
T S mA-paraliel Channeimode | §
B 7 B AE E AR A
4.6.2 TR BRI HIZR (1cc)
4.6.2.1 TDS_FA 5 BRIz HIZE (1CC)

BEESIRRES T AN XN RAE B HHERATERREXIREE. NRARREE
S8, AERMERHRIRTIFEM. WRAMRAEEXH, BRFRERISR _IREH BRI
Mo EmEHlEE (cC) BEF—TPWMABRNRDBRIRENZTHNER, XEKRE—PWMEHE
B ERIeFETERER. THBRROBERRE (MBBEANMKERZENER) FHENMTIR

WAk HRD

MRERTRIEERDSHER, WREITH. EXTMBROAFEEREREM. 2

MO ERREBIRENROSHEN, IRLEXH, BREISR_REEHER. SNDERR
ESEREY, FHEIEIREE, XMWRE T — MR PWM BHARIF I, 1CC FRISERM THIE
ERIRAVERMLN, XS EREBIFETRERE 2 BB E TR,

Datasheet

24

Rev. 1.0
2021-12-15




QT
TLE92464EDHP In II'IEOI'I
=5 E SIS {fia B & B I EhIC k_/
IheeER
Output Stage
State
w_/ ~
“on time” “off time”
Load \ /\ /
Current / setpoint
E
Intergrroartor __ _threshold __ _
&8 BRI IR

4.6.2.2 TDS_FR9r 23 PR HIME

NT RGNS, ICCTFROEFTI LB, R 23fEH{ERET INTEGRATOR_LIMIT ZH1F28EY +/-

<LIM_VALUE_ABS> Ed &,

AT BRIREERZGEAEIE, 5INT BIRFIEINEE. EEMREERZEREZHWIMNPWMELR, %
S IEF D BB Y(ERR I +/-<AUTO_LIM_VALUE_ABS> (INTEGRATOR_LIMIT &7228) . B&ifREIETTH
&, ICCEoMERIEETFNHS2SR{E+/-<LIM_VALUE_ABS>, BhfR&{EINEER&@iT

IFSETPOINTEZ28MI<AUTO_LIMIT_DIS> i 5 N1RZH,
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A
ift)

setpoint

A
J (i(t)-iser)dt
+<AUTO_LIM_VALUE ABS> | &
L

- <AUTO_LIM_VALUE_ABS> | 7 7 S~—

—Autolimit—»;

-~V

B9 B =IFRHIMEThEE

4.6.2.3 TDS_PWM SRR 1=l

T BTN S B BB BB R R MM CCITHIBRBIPWMERI LH AR, BT LUBIT (& 2R AR 73 28 BB SR A EE LS-FET B9
Si@ERYiEl, MMMiEZE pwM EHR. Mo BREEHEK, SENEEK. RECENRISHENILESE,
BEXPrEHERGENRAE, BENESZTNESBEMEHANREERRERNE. XEKE UL
EEENSEREEE,

58 BEAY B 2B E R 28 R ER K0 Bl @iT CTRL 1788589 <MIN_INT_THRESH> B2 B FI &/ MEFRHE A,
BERMEMANIZER D2 HERIBAZRPWME SHIE,

Frhig B FiEaTiE

I TE CTRL_INT_THRESH H 1728 PRIZEE TR 5728 1B <INT_THRESH>, BILAF RN E RG2S S@aYa]
LUK B ¥RPWMEER, W 7UEIT R PERIODZE 7F28 R AY<PERIOD_MANT> IR & /9 0 K2 APWMIRZRITH 28,
BEhPwMIEE|

PWM{E SHNEITHIZZFEAAEE AT HIZE S K TR IEHIIF R BAT PWMESIIZR, ZITHIIREEIE
PR PwM EHE, FIEES pwM FHES ST PWM BHEEIRE BEHI TR ZE. PWwM ERAR
FNREFRILE KI, AEES PWM ARR#HITIRS . EHI2SNEHERZPWMESHSIERIEESIE
FRPWMAEIERSI& ERIPWMEHAICER, B LUBI EPERIODFF 2SS E— N BATPWMBEIER Toeriod FELER
ZBPWMIE SR ITHIZS,

< PERIOD_MANT > . 2< PERIOD_EXP >
fSYS

Tperiod =

N

/NG W

BT I8 B I<LOW_FREQ_RANGE_EN>¥EIEC B BN BAFPWMIE SR, RN TFitE,

< PERIOD _MANT > - § . 2< PERIOD_EXP >
f SYS

T period =

25

Datasheet 26 Rev. 1.0
2021-12-15



QT
TLE92464EDHP
oV T {0 RS B IR B Intineon

TheEHaAR

CTRL_INT_THRESH ZF7F28 B <INT_THRESH> )R TE BB RIE E ELRZE 5K PWM T 525 BUE B AR
DEEHE, ENBHMNIRESZE], DIBE <INT_THRESH>{H, PWMIESHIRITHIZBITE LN RE
B]LAMFB_INT_THRESHZE7Z28 P IRE. PWMIESHZRITHIZZ T EHBVSER LAMFB_INT_THRESHEF
F2RiREl, HERATIT <INT_THRESH> #H1T4RIZE, LUBLPWMIS SIIERITHISSRVERIIATIE], B30
EEREEBEENRE,

. BaRENEETEL A TFICC IEBIEITHIEGE FIRACE (AUTO_LIM_VALUE_ABS>><MIN_INT_THRESH>+0x3)o
PWM{E SHAZITHISE KI o] LUEIE PERIOD ZF 17285 HY <PWM_CTRL_PARAM> iR B, T 238 KIREE

&, MIMREPWMS SIARIZTFIIRERMNEE, K ENEH PWMIEHEREEIZEERTE,
ERETIRSERE, ATEESHMRKNXANE, RESHT—PLEANTIRNESRHNSINE,
MRITHIZZ A Z R T RNTIRAIER, @idiRE CTRL H178889 <PWM_PERIOD_CALC_MODE>,

4.6.2.4 TDS_PWM AT ELL

4N 1CC A4 BB TR T SBM ST R/ ISMELL T, MEEH ICC PWMIEHES, NEM PWM 1254
HEHALENRDSHNEA BRHNRIERKR, MELXEXMER. XRKRERDERRETEEIZ
¥, BEHRERABHE,

A LUEE R CTRL F 7723 HY <MIN_INT_THRESH> ZRIZA AR T 1 ER B R AR D EEE MEIEED
fih & B EhPREIEIRER AR BRI T, BRSETRG, EH<INT_THRESH>{HPEEAIFAS 285
{8, @I E I DIAG_WARN_CHGR F7223HH <PWM_REG_WARN> {iI3k % H PWM AT EHES,

ict)

Fa-seodt |l <AUTO_LIM_VALUE_ABS>
<int_thresh>
! l t
______________________ AN / NS N\ S
minimum - <AUTO_LIM_VALUE_ABS>
F 4 Autolimit active
Integrator threshold é
of PWM control
10 ICCPWM BT &ESE
S - 8 A
4.6.2.5 TDS_HBRATES

R 1IcC TP FHMEXE INTEGRATOR_LIMIT H1F23 RV XT3 83FR{E<LIM_VALUE_ABS>, NI&WHIN ICC BBRIAT
&, G0, EERETHENTESAEXMER, MESEE DML BhRHIEINERERFBRAT. RoREH
BB EMIZENT CTRL_INT_THRESH Z 778819 <INT_THRESH>, BT & il DIAG_WARN_CHGR Z 7728 AV N
<I_REG_WARN> i 3R & HEEES-
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i) 4

le——Ilow solenoid supply—
|

[ (i(t)-iset)lt

1

_ <AUTO_LIM_VALUE_ABS>

current regulation warning

| T<AUTO_LIM_VALUE_ABS>

& 11 ICCEBRIATES
4.6.3 S B R bl
K14 SRS ERES

T,=-40°C & 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vexr=6 - 18 V; FREENT FHIRVERE, IEMEERAASIH

(FBRESERIA) -

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Average lerr,abs,1 -25 |- 25 mA lset=10-250 mA
current control includes aging
error, absolute . .
single channel operation
Average lerr,abs,1,par |- - 5 mA lsec=20- 500 mA
current control includes aging
error, absolute .
parallel channel operation
- parallel
Average lerr rel,1 -1 - 1 % 250 mA < st< 1500 mA; single channel
current control operation
error, relative 500 MA < [x< 2700 mA,; parallel channel
operation
includes aging
Average lerr,abs,2 -3 - 3 mA 300 MA < /=375 mA
current control 9.0V<Vaur<16V
error, absolute includes agin
- reduced . 8ing )
battery single channel operation
(RBLTH......)
Datasheet 28 Rev. 1.0
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rR14 () HBSRMERES

T,=-40°C & 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vear=6- 18 V; FRE XY F Ay EEE; IEA BN G B
(FRIESZHWEA)

Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

Initial average |lerrabs2init  |-3 - 3 mA 375 MA < see< 1200 mA
current control 9.0V <Vexr<16V
error, absolute . .
- reduced single channel operation
battery
Average lerr,rel,2 -0.8 |- 0.8 % 375 MA < ;<1200 mA
current control 9.0V<Vexr<16V
error, relative - . .
reduced includes aging
battery single channel operation
Load current |/t 0 - 1500 |mA DC setpoint current
Single channel
operation
Dither current | /st Ipither | O - 1800 |mA DC setpoint current incl. dither current
amplitude
Single channel operation
Measurement |/ oapx 0 - 2000 |mA DC setpointincl. dither current amplitude and
current overshoot

Single channel operation

The user must take care that the maximum
value is not exceeded

Measurement |/ oapyy,par |0 - 2700 |mA DC setpoint currentincl. dither current
current - amplitude and overshoot
parallel Parallel channel operation

Single channel measurement range /i oapx Of
each Channel shall not be violated

4.7 iR

4.7.1 TDS_EifRECE

— Al LB BB 2 AT AR RN EI T3 BBRIS REE, LUR/ D IRGhEB AR 4L EIRYFEl, BREFIRIER
EEMSEELEM=ATIEIK. TiRETEEEIRIBERIENFINKAKZ BMILE BEXREM.
B] L@ 1% & DITHER_STEP A1 DITHER_CTRL 723 HY <STEPS>. <STEP_SIZE> I <FLAT> {&3RAC
BOGRAZIR. <STEP_SIZE> BEEMENTIRMENEE, EPHREBRUZFFIRESTFaaTH
<TARGET>, <STEPS>HEIRTE 7 EIREFBNFEH LA BN TREEND . <FLAT>HNERE T
BRI R/l SR KT & R BIK TS EK

BIHR BB SRNEE Ioiner PTIATA R 1 E
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2A
2B

Ipither = < STEPS > - < STEP_SIZE > -

NG W
RCEEARERLE 51 FBTRIE(E (et - loiner > 0), HEFJREMBIAAR 2 TERIETEBINIE BEFSEE /o X
loaoxpar (FFEXIBIEIRIE) o WMRBEIERIEEEIREN 0, MEHREBI lowme S,

ENHRAY B BB Toitner ;2 ADITHER_CLK_DIV ZF1F28B<MANT>, <EXP> B/ RE NEIIRS Z R #E k. TR
A Toine MBIRES E B E tror i AT LAUD T ITES

Tpither = (4 < STEPS > + 2+ < FLAT >) - tyof i

AN 7

_ < MANT > .2<EXP>
bre f_clk = fSYS
2~ 8

Lflgr = < FLAT > - Lref_clk

A9

2L HTE<STEPS>=0 A <FLAT>=0, JUEiHK/ETET Totner= teet ak

dither period Toither

<STEPS>=4  <FLAT>=3

dither amplitude /bither

<STEP_SIZE>§ .
_________________ — — - setpoint Jset

12 EiRop T EC B
4.7.2 TDS_EiRES¥MEH

FRE il FZ& 7728 DITHER_STEP #1 DITHER_CTRL AV EHRBEIES N\ DITHER_CTRL 7885, £ F
— N ERBEHAFF R E . EHFITIRARAMAEHREH (EANDITHER_CTRL) &, &=EWE!
BYBNHRECE (DITHER_STEP/DITHER_CTRL) =#¥KF. EH DITHER_CLK DIV ZH1Z231=HIRYE T HH
trer i BUBBFTIS L ENAE R, W@ 1T EBR<STEP_SIZE>REZ ATIRIEE, N YaEREHSWHRITT
B, WNSR<EN_CH>fik%#E9 1, NEEENEHRBIFMSINGIIED () Fib.
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4.7.3 TDS_EiiR5PWM R

RS PWMEIEIF ThEERTE F—NPWMAEARAF AR B ahFTNEIRERREY , MNMES I EIRERRA
BHEENEHRE Y. PWM BERBRFHAE X AN TS, EURERARFFEHE X 0 HERE L FH
FIE FIEINEIZT E—F0Y, BlHRSPWMED Al LUEIT i€ & DITHER_CLK_DIV EF1F2sHY
<DITHER_PWM_SYNC_EN>{iI R{ERE, <DITHER_PWM_SYNC_EN>{ B A0B, BREAEHERIEITH,
S5PWMIIERF,

SYNC occurs
/
I I’ I
/ /
\ %
\ /
\ /
_____________ L
\V4
— Load Current without SYNC
F ——  Setpoint + Dither shape without SYNC
l———‘ — — — —  Load Current with SYNC
| ———  Setpoint + Dither shape with SYNC
SYNC = 0: Dither period is independent of switching cycle period
SYNC = 1: Start of dither period is delayed until start of next switching cycle period
Current_Control_Dither_Sync.vsdx

13 HiiRE 2

4.7.4 TDS_{X ICC

P UETHEEIRTEICC BB U AT,

4.7.5 TDS_HiiRS B RIS EERT

Bk 5 RIS EERS HEEREIEEEXR T B UREMN BN E B EN T8 R IR{E (FB_DC,
FB_I_AVG, FB_VBAT), HAZIFHIKEREN, BIRSEMEEERDT=EMBITIRAEARR. Hlt, &
TRERNE B HA Tre.s (BIIREHD) SRR E5BMIREETHHFRIFEY, FHFIYKRIRE (FB_DC, FB_I_AVG,
FB_VBAT) RNFEIER, B LUEIT4RIEDITHER_CLK_DIVET7Z22 /Y <DITHER_SETPOINT_SYNC_EN> {iI 3¢
BRTIRBAASEMEEETHNEY. RFEABMLEECREREE, NEHANEREEERD
KfFEARE— TN ERNEER FETIREETFES (FB_DC. FB_I_AVG. FB_VBAT) .
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4.7.6 TDS_{X ICC

G2 UETYEEIRTEICC BEIE U T Al fFo
4.7.7 TDS_FRE ik

FEIHTI A EIIRIESHEE TEMRIEEBNERT K, BEKkABHABMNRFIEINEE, RETRINEE
AR D IEE RELE R ER R A o, 183 % B DITHER_CTRL ZF 77284 A9 <DEEP_DITHER> i1 A] LASE
IR EERINEE,

4.7.8 TDS_{XICC

b UETHEERTEICC 1BB1E T F AT /H.
4.8 I=E;:147)]

4.8.1 TDS_EiZIXED

FEEERDH, BENREABBFRERZES. A7XMEEETIR, HIEDR <EN_CH> IKEN 1 H
BEMERREEISANRTFERBTHENAEE, HIBITRIE MODE HFRRIEREIZIKEIET,

iE1d DRV 5| IR E IR BIE X

EEERMERNT, 181D DRV 5|/, @& HRIRIEMER DRY 5B BYIZHEEBFHITHIIR, R DRV
SIMIASEF, NEEITH; %0R DRV SIFIAKEF, N@EEXH.

iEd sPI F /G BT E SC I B 1R IR BRI

ESPIEEZERNER T, BENHHRKIRIEARENEARFHI TR, FAHAT c0wuH DITHER_CLK_DIV & EF
2P AVIFEE<MANT>FI<EXP>1Z B, — MNEARAREY S @Y [8)t..B] LAF TON F1F28HHI<TON_MANT>1i
FEACE,

T < MANT > - 2<EXP>
period —
fSYS

_ < TON_MANT > - 2<F¥F>

t
o fSYS

2 10
4.9 KR IhEE

4.9.1 TDS_#fiR

BNCREIMEMIIAAEFE (OL) « @i (0C) FIFHMIEE (SG) 1ZH,

NMEEUTLS:

v FIEBEREIUHNBIA N R ETERIMELLEY LOAD 5| L.

v RN IBE EREES,

o RESBHRTIEERB A EB BRIz

ZHTE3E ON IREZIZHAA] OFF IKESIZHT. RFERMMIZHTIRS R LM RN R ES T B S TE,
ONRZIZHT
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WR<EN_CH>BIHBEBERIGEBR N 0mA, NIEELRTF ONIKE. ONKE FHIFAEIZHIThEEER K
B RERNERR. ONIRSIZH T AX DiEMIGEE (SG) HFEMAEFFEE (OL) &,
XLEHPEZYILN S ON KRS TRV BT BE / $E AT ERIIFE (OLSG)e HEIBE OFF KRBT RX D ER
7F7E OL T SGo

OFFIRZEIZHR

MREIMUTER, MBEELRTFXFARS

1.  ERIEEENO0, B<EN_CH>{IEIA 1 (A OFF IRESIZHTIRSHES EN 5|4 A =)

2. HBRIEEEIFET, B<EN_CH>{iIA0,

F— NG RATLZ NN ABR, £ MNRMEEE ON KESIZEQ N RIS IEF HIH,

TEOFF KT, LOADx 5|BIBIAER_ETHIER TR lus F I BFF/Bo Ius F 1s IFF R ECE M EBIRRER]
LA7E CH_CONFIG & 1Z88H Al &,

VBAT

L VBAT

L T
Load D
| LoADx

OFF-state
Diagnosis

14 OFFIRZSIZHTERER
8 CH_CONFIG ZF7Z23-PBY<0FF_DIAG_CH>{IRE /940”7, BUE OFF KB IZW, OFFPREBIZETEIHITIUU TR
25 | BB R E R NHIE R A BT B (OL) SIEHIATES (SG) HFE,
1. RBIZERERRIR B, SNIZEERIE HISER.
o R Viown > Vrnsars TAGTNEN TR FE,
o R Viowo < Vrrsarn, TMIIEHIBT R AREE,
2. BENZHERRHISERE, RIMZEER s2H.
INZRVions > Vrn sars WAZME OL H1E DIAG_ERR_CHGR HF 2815,
AR Viono < Vin_saros MHZMEI SG 7 DIAG_ERR_CHGR H 17283150

OFF l{*%,c\i?l*ﬁﬁﬂﬁr?ﬂ‘fiﬁﬁﬁﬁﬁo OFF ){k%c\i?%ﬁr‘%_ﬁljgﬁ%gToﬁ,sequence o
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CHx in OFF-state

wait for CHx
handling

I activate Iis I

[T sefingtime ] ]

YES

I activate Ius I

. settling time .

Y
set set
SGx YES Vioap < ViTh_pati2 NO OLx
fault bit fault bit

15 OFF IR iZHTIRFE

No
Fault.
keep Is
enabled

4.9.2 TDS_Ta i FFE& /43 58 ElI 3t (OLSG)

faEFER (OL) FIFEEREIM (SG) MR/ REK REBEMNER. Fit, XEKFEEONKE T
EX S, VAHAIOLSGERE, WNRIXKGNIH S BB B] RFRZF T TorsconHF B A E B R oK F A EFF BRI
BEloom >, MAEME] OLSG,
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£
— Open Load or Short to
Ground hlappened OLSG detected
No | TorsGon = ton1 + ton2
OLsSG I
|
|
i
[
!
louH !
|
i
!
: L ton1 - ‘tonZ -
|
| 5
t
16 B LA oLsGR A I

OLSG HPEE X BN IHES, HiEiHdi%E DIAG_ERR_CHGR ZF1Z25PHYAEN OLSG (iKIET. %2R
FREZ2AEIIMIEERR. 125 E<EN_CH>IBREL N1,
RoLminse lBid OLSG #FEHL M ON RSV oL B/ \fBH1.

VBAT
Rormin = TorTH

- (RLOAD + Rshunt + RDSon)

2 11
Rsemace183d OLSG BFER M ON IRZSEY SG BER A BHT.

R _ RLOAD i (Rshunt + RDSon)
SGmax = ROLmin
Az 12
4.9.2.1 TDS_OLF{EEE

B FFER By B] LUEIE CH_CONFIG B 122818 B NEIE HEHEIT TI&E S EE, @3Em oL
REIZE S 0 REZEFH OLSG iZH,

[
N

EEoLHE
& 7E th i B& A vl @I i FE&<OL_TH_FIXED>#{T4R1Z,
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< OL_TH_FIXED > - 128 - 2000mA
ToLtn = 5
27 -1
< OL_TH_FIXED > - 128 - 4000mA
IOLTH, parallel = 215 1

A 13
A EFEEPETT FHIOL 121K BT 81T [2]E [E B AT & SE

13y oL E{E
B B RS SR R RIRE B, BIETHRIBE oo 1EXS T EFFER B ERITE (L FER<OL_TH>FIFZE,
B <OL_TH>IK B 0K ZEBARRY T #FF IR (B

<OL_TH >
Torr = (Lset + Ipither) - — s

214
£ FEXTEE (X BB AT EE D T AT .

R B

EEMEREAE, WAEREEN oL HE, TEMBALETEEASHEREERERELTHZE.
— P EM BIFE—NPWMAERAS— MR G2 SEBETBIAIERAIE Tosson (PWMAEHA > Towscon)o BJ LUES
ACE TON FHFE2IHH towss nmeour SRIERKHAEFDLIEMER. TEMERSERS, OLSG #&MMEE oL
EYHREIFERY OL M{E. 402R <OL_TH_FIXED> U FERE N 0, MTETLEM AR IQNEIER OLSG,

(< OLSG_TIMEOUT > - 256 + 255) - 64

fSYS

torsc TIMEOUT =

A 15
4.9.3 TDS_OLSG &4

— PN ERSMY OLSG-Warning 22 LOAD 5|fl_ERYEBETELSURM RS RIT BB R T Vinsarzo BRK A I R ETER
= fih % SEPRBYIE] tovwindowo FIRTE torwindow RFTFF IR , MIEENEBE, XiBEIREDIAG_WARN_CHGR &H7E2%
FHY <OLSG_WARN_CHK_NOK> & & /9 1 3R¥E7R. BT IEEN Al ;EFR<OLSG_WARN_CHK_NOK> fiL,

WMRICERLTN, NEERF DIAG_WARN_CHGR F7F83HH) <OLSG_WARN> & B A 1 KR HNE| OLSG &

&, OLSG EERVIERAN, mILUEE SR CTRL 7728 AV <OLSG_WARN_EN> R, &k
DIAG_WARN_CHGR Z 7728 HJ<0OLSG_WARN>f5, OLSG Z&EHEI<OLSG_WARN_CHK_NOK>EIA 1,
torwindow B LATE CTRL B 128 ECE .

(< OLSG_WARN_WINDOW > + 1) - 64
tOLwindow =
fSYS
A~ 16
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OLSG Warning check
<OLSG_WARN_EN> =1
DMOS totwindow :
on |
off >
| I | t
Vioabx 4 : : :
| |
Viiwearyz |\ ]l |: ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
\ | N\ | X
| 1 [
Ok <OLSGW_CHK_NOK> =1 <OLSG_WARN>=1 t
& 17 OLSG-Warning ] OLSG = H I E MR
4.9.4 TDS_fa#H FFE& (OL)

TEONRET, M FREBEIT DIAG_ERR_CHGR H1F28HHY <OLSG> ifE. 1RAIHA A R HFE
HB @I OFFIRSIZ T KA. %2813 1% E DIAG_ERR_CHGR F1Z28HMIFERN <OL> i KR
PR, ZBEFRIFBEZABETIREER. 120 ERRH BE<EN_CH>AIB R E N 17,

VBAT

VBAT,J-,

L T
Ins
Load| I D
THS_enable

OFF-state T . LOAI,)I:] {

Diagnosis
C

18 T H TR
4.9.5 TDS_fEiRE (SG)

£ ONJAZST, @12 DIAG_ERR_CHGR ZF1F83 MY <OLSG> it NIEHITER, RERMMFELRIE @I
OFF IREIZHARIRFBIEHITER, 1Z28H @IS E DIAG_ERR_CHGR H1Z28 P HIABRN <SG> RIS E,
ZRHREEEZEAEIIWMEER. 12 #ERRFF B<EN_CH> NI BREI N1,
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VBAT
VBATJ] T
Tus
Load D I
IHS_enahIe
-state 4.\} t LOAD'_
oo | 1 RS
ILs_enable =\ RShunt l
FWDy
N Lt
— Rsa
4{”} DMOS D
L
p
r_IGNDPx
& 1 SRR
4.9.6 TDS_xd7 (0C)

iTREPE (0C) B H HiHFF MM 2 BN RIMEPRTTERE, Ritksid T fEfEin.

NSRRI KRB TET loc , MIQMEIS R, Fitt, EOFPIRESINFTFINERLR—/NERBY{E] tocon 7 BE
OME, ATLUETRECH_CONFIG F1F23AY<0C_DIAG_EN> i FICH_CTRL Z7Z23HAYAEN<EN_CH> iI1&
B 1 RAEIRRNZE S IEOTIE] tocone MTDIEIT OC 2 2 FIES B IR BHEE FIBETIE] tocono

(< TON_MANT > +1) - 2<E*F>

tOCon =

fSYS

2 17

E#4<TON_MANT>(I FTONZFZEH, $5#<EXP>{LFDITHER_CLK_DIVFH, /= FARIOFFIRESIZHATE tocon BA
EIFSSZEEVE

<OC_DIAG_EN> 7% tocon BIHR/EEfil, NSRBI, MI<EN_CH> {iI#iEF%, 3 EDIAG_ERR_CHGR HfFzH
BURREI<OC> BN 1. BRHRFPBERA, BIIWRMEHER. 2B I MAERIESHRER, B <EN_CH>
UEREMA"L",
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IhaekR
VBAT
VBATJ] T _
Ins
1 Load Rc [1 D A
OFF-state | _ LOA]'D__‘
Diagnosis T b hd
ﬁRShum lC

20 Ui
4.9.7 TDS_ZE7¥8%/0TP ECC

H1F2R/0TP (—RMAIRIZEMESR) BIREEESBIROENLIE (ECC) MHEIRRME, INRFTELUIE, e
MEZFF23/0TP ECC $51%, FH H GLOBAL_DIAG2 ZF 723 HY <REG_ECC_ERR>/<OTP_ECC_ERR> il & # & filo
<OTP_ECC_ERR>H EEBII L IXFRBIRIES A BEHIEPR. F1E2S ECC HHIRRBMETREH B MmN
RSV BEEEER (ConfigMode) ”. GLOBAL_DIAG2 FRHJ<OTP_VIRGIN>fiI RTRKRIRIERT OTP 17E28, LLfiIdh
TIRLE A 0o

4.9.8 TDS_NE B (BIST)

ZEHRET BRIIE, URERSXBFEFESNABTEIRQMFLIEIIEGE. BIST MM aTed IEFARA]

L FEIRAVEE ST, XNEEIBE R “1" B N SFF_BIST 1728 HJ <SMU_SLF_TST_EN> fi SRTEECEIR T THEA BIST,
Rl & 2EBISTEYSTME, 1I<SMU_SLF_TST_DONE>. <SMU_SLF_TST_UERR> #1<SMU_SLF_TST_CERR>
WE A LIETRE TR E.

Tl & 23BISTEE RIFAETESFF_BISTE F28 P HI<SMU_SLF_TST_FAIL>{iiA, B N0 RS, SFF_BIST &
EFERPHFBEERMIREMEIG W ERR. MMM Z2MAsEIR (TEUENKE) 2188
GLOBAL_DIAG2 F1F 23 HIHER $51R i1 <REG_ECC_ERR>

4.9.9 B IZErTIhEE
K15 S iZHThEE

T,=-40°C & 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vear=6-18V; Fﬁﬁ*ﬁyq’?i‘lﬂﬁg EEE; IEFFTJ EE,‘;ﬁ‘;ﬁ)\g |H£|]
(FRIEZEWRA) o

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
OLSG loLTH 0 - 492  |mA fixed OLSG threshold in single channel mode
threshold
single
(RBETX......)
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K15 (82) BRIFMHIZETTIHEE

T,=-40°C & 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vear=6-18V; Fﬁﬁ*ﬁiﬂ“?ﬂﬂﬁ’ﬂ EEE; IEFFTJ Eﬁ,iﬁ‘;ﬁ]\g |H£|]
(FRIESZHWEA)

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.

OLSG loLTH,paraliet |0 - 984 |mA fixed OLSG threshold in parallel mode

threshold

parallel

OLSG filter ToLsGON - 215 - cycles |fsyscycles

detection time

OFF-state VTH_B/-\T/2 - VBAT/ - \Y

LOADx 2

threshold

voltage

OFF-state Toff,sequence | 1.2 - 4.8 ms

sequence time

Diagnosis Ins 30 80 120 |pA <I_DIAG>=00g

Current0 Iis

Diagnosis Ins 105 |190 275 |pA <|_DIAG>=01g

Current 1 Iis

Diagnosis Ins 510 |720 |910 |pA <I_DIAG>=10s

Current 2 Iis

Diagnosis Ins 910 |1250 |1520 |pA <I_DIAG>=11g

Current3 Iis

4.10 B e

4.10.1 TDS_IRI B R i

ZasFiRE T MU MNBERR KRR, BTFXAEER#ITSENNE, BRI mEENENF
BE B MEERL, MICNEN ST BB EN BT BT AR TR A EHBR,.
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infineon

Vear

VBAT

Solenoid A-J
Driver IC

g Load

Y

Average

D /

LOAD
1
LJ
meas
L 4 AT -AD |- R stunt
FWD
—1 1}
DMOS
Current PWM I,—«
> Control + | . * ™
Dith Driver Block IL]
ther GNDP
PWM

Feedback [:l

Average

Average Current Battery Voltage Duty Cycle
<FB_I_AVG_CHx> <FB_VBAT_CHx> <FB_DC_CHx>
: Y
<setpoint> I
*> C') calculated laverage Solenoid
Model or
LUT -
error1 ' error2 uc
= PElA
21 2B At 2

4.10.2 TDS_FH R iRE

[RI{ETE S 728 FB_DC. FB_VBAT. FB_I_AVG H$EfHt, RIGEERENNERH Tre., REVTFIHE (&
HBEER") . FERABTESNNER Tne. FEM.

RIGERZIM T AR E:
o WEREH:

< TP_MANT > . 2<EXP>
fSYS

Trmeas =

AT 18
¢ PWMEERYE]:

< TO_MANT > . 2<EXP>
Lon =
fSYS
2~ 19
¢ =L
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TheeHR
pc == TO_MANT >
~ < TP_MANT >
A% 20
o EBEB[E:
< VBAT_AVG_MANT >
Vear =41.47V - < TP_MANT >
AT 21

v PEHREHER (BRFSEH

<I_AVG_MANT >
< TP_MANT >

T = 4A -

A~ 22
i35 <TP_MANT> ] <TO_MANT> {ii F FB_DC F7F28H, fiIigi<VBAT_AVG_MANT>#1 <EXP> fiiF FB_VBAT
EF#8H, s <I_AVG_MANT>{iiF FB_I_AVG HFF28H. filfi<I_AVG_MANT>R T SHERE (=
BEHIFMD) o

4.10.3 TDS_SEHT/HRENH

N7 K A E# /RSN EIREMIZE S MUERERT, 1ICEIE FB_UPD HFF28FHIMERN <CH> i[IREH

1 RIETIBIRIREIE, & FB_FRZ H1E88H I <CH> IR BN 1, FUEFHHFLERGNEITNELE
Z7728 FB_DC. FB_VBAT. FB_I_AVG. FB_PERIOD_MIN_MAX. FB_IMIN_IMAX, ¥§ FB_FRZ Z1785FAJ<CH>
BN 0, th=ER FB_UPD FFSF BN <CH>UHBEARIGENEH . UTRESEERTNRIGE
REEIEIN
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IheERER
Start
all FB_FRZ.CHx flag
cleared

Poll FB_UPD
register

v

<FB_UPD.CHx> no
is set ?

yes

set FB_FRZ.CHx
flag

\_v

read
FB_DC_CHyx, Select
FB_|_AVG_CHjx, next
FB_| VBAT_CHx Channel

vi

clear
FB_FRZ.CHx flag

all results read of
flagged channels ?

& 22 RIRERTIRE IV

4.10.4 TDS_lavgl6, &/|\/EAEB7Ai/PWM iR

IC IRt N RGeS B RIETT AR I A H B flags, F FB_I_AVG_s16 HFasPHIETTS 16 (i
B, WEFERTHAMREREREE. ZEFAWRNEEREMY, IRTREERN,

<I AVG_sl6 >

Iavglﬁ = 4A- 56 _ 1

AT 23

ZICIRMER/) (min) FITRA (max) ERF PWM EEIRITIZ,

B/INERAERTNEF AT . SERN RS/ RIRERMRE/&EK PWM B, NRKEXNEREEE
Treas » W EMERFHMR/NHRAER/PWM B, B/IVBASTERISFLEEN,
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TheEHaAR

R ERTETE FB_IMIN_IMAX 1728, PWM{ERILLM FB_PERIOD_MIN_MAX Z1Z2815E%, FB_IMIN_IMAX
FESPHNERERTIATHSHNIAE (THFHIFMD) .

< IMIN >
Lin = 44 <HIN >
21
< IMAX >
Tgy = 4A-S0AS >
21
2 24
Tpwat min = < PMIN > - 226
- f SYS
Towar max = < PMAX > - 220
- fSYs
21 25
L)
4.11 =IFIhek
4.11.1 TDS it BRI

ZEfETNEPRICEENESNNERLEERBMHIHARP, MRNEF ST, ., NXRFAENM
IhZELKk, HI&E DIAG_ERR_CHGRx H1FasFHIMER. <OT> fil, ICHRREMSZRAFMBIIERE, HigE
GLOBAL_DIAGO Z 7728+ HJ <COTERR> {iL,

MRMENRINERERANET - Th , WEIAEFABINERE, NRWXRLEEBITNERET, , WiZht
HFSRPHNMEME (L

B] LB GLOBAL_CONFIG B 7ZE23FHI<OT_TEST>(II&R B “1"RMIAZ BN, i RRELEE
NERRFIREE, FHEEBEMMENNTRIER L

ZesiRMREE R 5 Te, BIM FB_VOLTAGE2 HF2sFHIIFEE <TEMP_VALUE> IXEY, 'RERIRTHITEAH

< TEMP_VALUE > -0.000593 — 0. 819*)0
Trp= C

—0.0016 "

21 26

MRBEKEBERGET BESHRE, NWBAERFERF EHITSHREY o

4.11.2 TDS_id i fRIF

BUHBINEEHNRABREE RN, MNRAFHERED loc, WIRNEDREFZHSF. TRENKZEKS
tocperecto WM SHOBEE XA, FEIIEDIAG_ERR_CHGR B 1728 EYMELZ <0C> IIKE N 1 KIETo

AR PN SPI B 15 < Bk <0C> il

Datasheet 44 Rev. 1.0
2021-12-15



QT
TLE92464EDHP
5 FE DS e S R T Infineon

ThEEfE R

4.11.3 SR RIFIhRE
4.11.3.1 o R AR

®1e6 R R

T,=-40°C & 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vexr=6 - 18 V; FREENT FHIFVERE, IEMEERAANSIH
(FFIESHIHAE) -

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.

Overtemperatu | Tp 150 |- 175 |°C

re pre-warning

threshold

Overtemperatu | T, ot 175 |- 200 |°C

re threshold

Thermal Tw 10 - 15 °C

hysteresis

Temperature | Tgp -20 - 20 °C

feedback

accuracy

4.11.3.2 AR

)17 IR

T,=-40°C & 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vear=6-18V; Fﬁﬁ*ﬁiﬂ“?ﬂiﬂﬁ’ﬂ EEE; IEFFTJ EE,‘;,i,f‘;,i,f]\g |H£|]
(FRIESZHWEA)

Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

Overcurrent loc 205 |- 6 A
protection
threshold

Overcurrent tocpETECT |- - 15 us fsys=28 MHz
protection
filter time
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BRITIMEEED (SP1)

5 BITIMEHEED (SPI)
5.1 EOHFR

5.1.1 TDS_#EiR

BHEOEFTRAERTIMNEGEZEDO (SPI) » SPIR—1MENTIRFHITMNIZEO, FHEUBRESL:
SO. Sl. SCKFICSN, #HUEiEiISIFN SO LR LA SCK 44 BV EURE IR H TR . CSNBITIRGIE
TEUEFENEIFF IR, HURTE SCKBUTREAM SI 2K, T SCKEYEFAAM SO0 L&, S MNARI%IMR
FH CSN FY_EFALR L, ITERESHRINEFR T 32 iIFY A FREXEIE. WMREFWAGIEAZ 32, AR
ZEARE M,

\
50— XMSBX3OX29X28X27X26X:---:X8X7X6X5X4X3X2X1X:LSB)—
sI MSBX30X29X28X27X26)C---)(8)(7X5X5X4X3X2X1XLSB

CSN

SCK

-~V

23 SPIE SR
5.1.2 TDS_TEMF TR RLE (CRC)

FiE SPI @M ER S RIS EIR TLARAD ( CRC-8 SAE-J1850) , LUK MR HISRIE B ICAYEEIRECE
K FCRC-8 SAE-J1850 ZIRTH{TiTE :

X8+ x4+ x3+x2+ 1 or 0x1D
£ CRC HAurix TC26x. TC27x FITC29x AR ZECRC 5/28 (FCE) Z#,

CRCETHIHIBENOXFF, CRCERSOXFFHITRIEZE, CRCEDUTFSPIMMREESEMNFETH,
CRCHEMNETREHIWMT:

F1PNFET: SPIMI[7:0]
$EoNFET: SPIM[15:8]
% 3NFET: SPIM[23:16]

NEZRYRED 28/ ARIDER LA E N R I ARIME R Z I, BRFHITARERRERN—E7. FHmIZITA
RATHERE LI B 1& T IRE AR 4RhD 23/ ARRD 28 R LD,

CRC (fBIFRRE) FRHATFHRSMUMMFT([31:24]F, SHKMEISPINICRC (BIFRE) FHIREY, M
EEESPIESHLIXIERSPICRC (TBIFRLR) FHIRIKZSHISPI 16 fiL[E]E M,

B] LUEIS 38 GLOBAL_CONFIG Z7728 A <CRC_EN> iI& B 1“0 A CRC (BIFiRER) &,
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=15 EPEE {4 L B I mhIc
BITIMEEEO (SPI)
5.1.3 TDS_BYFFE
tcSN_LEAD fcsn_LAG tcsn_TD
tsck VesN high
CSN '
e Vesniow
tsckH tsckL
Y A— V/scK high
SCK \ / VSCK’I
N— e Jlow
tsi_su tsiH
Sl \> - ﬁ></ zsl,high
/7 X —~ N\ Sl,low
tso_EN tso_v tso_pis
- I X X -
24 SPIESH&F
5.1.4 BSfHEsPiEO
+&18 SIS sPIiEO

T,=-40°C & 150°C; Vpp=4.5-5.5V; Vio=3.0 - 5.5 V; Var

(BRESEIRA) -

=6-18V; FREMENTHAYEE, EMBRBNGIH

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.

Serial clock tsckH 50 - - ns
high time
Serial clock tsckL 50 - - ns
low time
Enable lead tesn LEAD 250 |- - ns falling CSN to rising SCK
time
Enable tesN_LAG 250 |- - ns falling SCK to rising CSN
lag time
Transferdelay |tcsy 1o 600 |- - ns rising CSN to falling CSN
time
Data setup tsi_su 20 - - ns required time Sl to falling SCK
time
Data hold time |tsi_n 20 - - ns required time falling SCK to SI
Output disable | tsg pis - - 200 |ns rising CSN to SO tri-state
time C.=150 pF
Output enable |tso en - - 200 |ns falling CSN to SO valid
time C.=150 pF
Output data tso v - - 100 (ns C.=150 pF
valid time

(RBLTH......)
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BITIMEIEO (SPI)

®R1s (4F) BB PO

T,=-40°C B 150°C; Voo=4.5-5.5V; Vio=3.0-5.5V; Veur =6 - 18V; FTEEXT FHIAGEBIE, EMIFBARANGIH
(BRIESHBEA) o

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Functional fsck - - 8 MHz
range SPI clock
frequency
(SCK)
SPI Watchdog fSPI,WD - fSYS/ = MHz fsys: 28 MHz
decrement 214
frequency
Input pin CiN - - 10 pF Vbias = 2 V; Viest= 20 mVpp; f =1 MHz
capacitance
(CSN, SCK, S,
CLK)
Output pin Cso_niz - - 15 pF Tri-state Output Vbias= 2 V; Viest=20 mVpp; f=1
capacitance MHz
(SO)
SPI ngh VSI,high - - 2 Y
Threshold Veew ne
Voltage (SI, VSCK’h'gh
SCK, CSN) CSN,high
SPI Low VSl,lOW 0.8 - - Vv
Threshold Vv
Voltage (SI, VSCK’IOW
SCK, CSN) CSN,low
SPI Input ViN,HYs,SI - 50 - mV
hysteresis (SI, | Viy 1ys.sck
SCK, CSN) VINHYS,CSN
SPI output Vso,high Vio- |- Vio v pull down current Iso=-0.5mA/ 3.0V < Vjp<5.5V
high voltage 0.5
(SO)
SPl output low | Vsg jow 0 - 0.5 v pull up current /so=0.5 mA
voltage (SO)
SPl output Iso,oFF -10 |- 10 HA Vesn> Vs high
leakage 0V < Vso<Vio
current (SO)
Pull down IPD,Sl 10 - 50 HA V|N:2V
current (Sl, /
SCK) KPD,SC
Pullup current | Ipy csn -50 - -10 HA VCSN=0.8V
(CSN)
Datasheet 48 Rev. 1.0
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BITIMEIEO (SPI)
5.2 i FE R
5.2.1 TDS_¥UER

K BERHITHIZRATE B ML MSB ISt &i%, KB SO 5IHIEEEL MSB (LA &kix, IFFSPIEOASI
S|EWREINE N8, FBYTE SO 5| EiREIRITEIER. SO ZUEMMNABREBURFFI—msI5|

Bl EZW RIS, EEEGS (R/IW=0) 7£— SPIMZ EREIFUFFE/HUANS. SEGSHH
BUEALIE 2B,

BN (R/W=1) FESPIEHFHEIEMNE ANFUFTEFER, FUFEBRMNEFERBIEET—SPIb
HAELREIEISPIEN (FRiIEHIZS) o

A CSN
Sl
R Message #1 W Message #2 R Message #3
SO
Response #1 Response #2
SPI_protocol.vsdx
25 SPITHY
»

5.2.2 TDS_sSPI & 153

SPIE MR ESPIZE LY@, SPIEHALUEIT & B GLOBAL_CONFIG Z 1725 AY <SPI_WD_EN>REH,
MEBATSPIEI A, M WD_RELOAD Z7F22HHY <WD_TIME> ERBEE for wo NETIER. T BEGRSPIE| 1
iR, W MTEHT WD_RELOAD FH1F28,

Y15R WD_RELOAD F 7238 <WD_TIME> fEM 1 T 0, NI GLOBAL_DIAGO ZF 725+ HY <SPI_WD_ERR> fi # & i,
FHH Ic IR EIFLER,

REEFHESPIEI RIS, SSHMITEENTIEER., R WD_RELOAD HERESIESE, NISPIFEIRIRE(L
<SPI_WD_ERR> # &I/ 0,

SPI Efj?ﬂﬁﬁjtSPl,WDm LUTARSAH:

< WD_TIME >

tspr,wp =
fSPI, WD

AT 27
5.2.3 SPIITE X
5.2.3.1 TDS_MOSI-B A\ i
MOSI SPI B A1l
MIgE A LR

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Datasheet 49 Rev. 1.0
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BRITIMEIEDO (SPI)
CRC Address R/W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Data
Field Bits Description
CRC 31:24 CRC check (SAE CRC8 J1850)
Address 23:17 Address field
R/W 16 MOSI Read/Write Indicator
Os: Read operation
15: Write operation
Data 15:0 Data bits are defined in register description
5.2.3.2 TDS_MOSI-REX
MOSI SPI 152 BX i
Mg E IR EHE
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CRC - R/W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Address
Field Bits Description
CRC 31:24 CRC check (SAE CRC8 J1850)
- 23:17 Don "t care
R/W 16 MOSI Read/Write Indicator
Os: Read operation
1s: Write operation
Address 15:0 Read Address
5.2.3.3 TDS_MISO - 16 {ii [ & il

MISO SPI 1641 [E] & Ml
MIgF 161 EdE L
31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16

CRC Reply Mode Status R/W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Data
Field Bits Description
CRC 31:24 CRC check (SAE CRC8 J1850)
Datasheet 50 Rev. 1.0
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BITIMEIEO (SPI)

Field Bits Description

Reply Mode 23:22 Indicates type of reply frame:
00g: 16 bit Reply Frame

01s: 22 bit Reply Frame

10g: Critical Fault Frame

Status 21:17 Status indication of the current Frame:

00s: no error

01g: SPI frame error

10¢: Parity/CRC error

11g: Write to read only register

1005/1015/110g: Internal bus fault

NOTE: The highest priority has the lowest encoding

R/W 16 Indicator mirrored from previous MOSI frame
Os: Read indicator
15: Write indicator

Data 15:0 Data bits are defined in register description

5.2.3.4 TDS_MISO - 22 {11 [5] 55 fii

MISO SPI 22431 [E] & 1

MG & 2237 4R

31 | 30 | 29 | 28 | 271 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
CRC 0 1 Data
15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0

iR ()

Field Bits Description
CRC 31:24 CRC check (SAE CRC8 J1850)
Reply Mode 23:22 Indicates type of reply frame:

00g: 16 bit Reply Frame
01z: 22 bit Reply Frame
10g: Critical Fault Frame

Data 21:0 22 data bits used for feedback registers defined in register description
5.2.3.5 TDS_MISO - X [E] & il
MISO SPIX St P& [E] 5 Ml
MIZEE X B PE D
31 30 29 28 27 26 25 24 23 22 21 20 19 19 17 16
Don't care 1 0 Don't care
Datasheet 51 Rev. 1.0
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BITIMEIEO (SPI)

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

Don't care (cont'd) 1V5 | 2V5 | BG |CLK_|CLK_| DIG_ | DIG_ | WD_
TOO | TOO |CLK_|CLK_|REF_
_SLO | _FAS | TOO | TOO | CLK
W T |_SLO | _FAS

w T

Field Bits Description
Don "t care 31:24 |-
Reply Mode 23:22 Indicates type of reply frame:

00g: 16 bit Reply Frame

01z: 22 bit Reply Frame

10g: Critical Fault Frame
Don "t care 21:8 -
1V5 7 Og: 1V5 supply not

ok 1g: 1V5 supply ok
2V5 6 0Oe: 2V5 supply not

ok 1g: 2V5 supply ok
BG 5 0s: ADC Bandgap not

ok 1g: ADC Bandgap ok
CLK_TOO_SLOW 4 Og: No clock fault detected

1s: Clock is too slow for IC operation
CLK_TOO_FAST 3 Og: No clock fault detected

1s: Clock is too fast for IC operation
DIG_CLK_TOO_SLOW 2 Oe: No clock fault detected

1s: Digital Clock is too slow

Note: clock watchdog must be enabled.
DIG_CLK_TOO_FAST 1 Og: No clock fault detected

1g: Digital Clock is too fast

Note: clock watchdog must be enabled.
WD_REF_CLK 0 Og: Clock watchdog reference clock is ok

1g: Clock watchdog reference clock is missing
Datasheet 52 Rev. 1.0
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RITIMEIEO (SPI)

5.3 FFeER

5.3.1 B1Fas X EMA

Bit type short name Bit type description Note

r Bits are readable (read) bitfields "RES" do not care

rh Bits are readable (read) and bitfields "RES" do not care
modifiable by the IC (hardware)

rw Bits are read- and writeable (read- | bitfields "RES" do not care, write "0"
write)

rwh Bits are read- and writeable (read- | bitfields "RES" do not care, write "0"
write) and modifiable by the IC
(hardware)
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RITIMEIEO (SPI)

5.3.2 RRETFEE

5.3.2.1 FTEEHR - centralRegs (F RIS 3HuL)

+&19 F1FRHELR - centralRegs (FHF RIS HhE)
Short name Long name Offset Page
address number
CH_CTRL Channel Control Register 00004 55
GLOBAL_CONFIG Global Configuration Register 00024 55
GLOBAL_DIAGO Global Diagnosis Register 0 0003, 56
GLOBAL_DIAG1 Global Diagnosis Register 1 0004, 57
GLOBAL_DIAG2 Global Diagnosis Register 2 00054 58
VBAT_TH VBAT Threshold Register 00064 59
FB_FRZ Feedback Freeze Register 00074 59
FB_UPD Feedback Update Register 0008 60
WD_RELOAD SPI Watchdog Register 00094 61
DIAG_ERR_CHGRO Diagnosis Error Register 0 000A4 61
DIAG_ERR_CHGR1 Diagnosis Error Register 1 000Bx 62
DIAG_WARN_CHGRO | Diagnosis Warning Register 0 00104 63
DIAG_WARN_CHGR1 | Diagnosis Warning Register 1 00114 64
FAULT_MASKO Fault Mask Register 0 00164 66
FAULT_MASK1 Fault Mask Register 1 00174 66
FAULT_MASK2 Fault Mask Register 2 00184 67
CLK_DIV Clock Control Register 00194 68
SFF_BIST BIST Register 003Fy 68
ICVID Version Register 02004 69
PIN_STAT Pin Status Register 02014 70
FB_STAT Feedback Status Register 02024 70
FB_VOLTAGE1 Feedback Voltage Register 1 0203, 72
FB_VOLTAGE2 Feedback Voltage Register 2 02044 73
5.3.2.2 B Fas it =S |8] - centralRegs
+&20 H1F 2} MULZSE] - centralRegs
Module Base address |End address |Note
apb 000000004 0000FFFEH
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BITIMEIEO (SPI)

5.3.2.3 BB FF2E

WIEERENL EN_CHx REEE TFIRIN TIRE. HITIRIVECEL CH_PAR x REETEECERT FI&RE,

CH_CTRL Rzt 0000y
BB HIEFF2S f&: 00004
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CH CH
OP_M - - EN_C|EN_C|EN_C|EN_C
— | PAR_ | PAR_ Res > .y . -
ODE 12|03 H3 H2 Hl HO
undef undef  undef r undef  undef undef  undef
Field Bits Type |Description
EN_CHO 0 undef |Enable Channel0
0gDisabled
1z Enabled
EN_CH1 1 undef |Enable Channel1l
Oz Disabled
1z Enabled
EN_CH2 2 undef |Enable Channel 2
Oz Disabled
1z Enabled
EN_CH3 3 undef |Enable Channel3
0gDisabled
1z Enabled
CH_PAR_0_3 |13 undef |Parallel Operation Channel 0/3
0gDisabled
1z Enabled
CH_PAR_1.2 |14 undef |Parallel Operation Channel 1/2
Oz Disabled
1z Enabled
OP_MODE 15 undef | Chip Operation Mode
0z Config Mode
1z Mission Mode

5.3.2.4 R ETES
SRRESHES: SRR ERERR T T

GLOBAL_CONFIG Rzt 00024

R EFFSS &: 40054
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BITIMEEEO (SPI)
15 1 13 12 1 10 9 8 7 6 5 4 3 2 1 0
V1V5 | V1V5 SPI_ | CLK
Res ‘gg[ :\Y_ s %TS—TT Res _OV_|_UV_| Res C:ﬁ— WD_ | WD_
WAP TEST | TEST EN EN
r undef undef undef r undef undef r undef undef undef
Field Bits Type |Description
CLK_WD_EN |0 undef |Clock Watchdog
OsDisabled 15
Enabled
SPI_WD_EN 1 undef |SPIWatchdog O
Disabled 1gEnabled
CRC_EN 2 undef |SPICRC Check 0s
Disabled 1gEnabled
VIV5_UV_TES |4 undef |Test Internal Supply Undervoltage Detection
T OsDisabled
1 Enabled
V1V5_OV_TES |5 undef |Test Internal Supply Overvoltage Detection
T Oz Disabled
1 Enabled
OT_TEST 12 undef |Test Overtemperature Detection
0z Disabled
1 Enabled
UV_OV_SWAP |13 undef |Test Undervoltage/Overvoltage Detection
0z Disabled
1 Enabled
VIO_SEL 14 undef |VIO voltage selection
0s3.3V
150V
5.3.2.5 £RiZHFFR
2REICHEESRO
GLOBAL_DIAGO TRzt 0003y
2RIZHFEFSR0 f&: 06004
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
res WD mes | RE ' wan COF ch VDD VR vio, vio, Vel veiy
ERR NT [EVEN| N - -
T
r undef r undef undef undef undef undef undef undef undef undef undef undef
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BITIMEEEO (SPI)
Field Bits Type |Description
VBAT_UV 0 undef |VBAT Undervoltage Detection

0sNo Fault Detected
1z Fault Detected
VBAT_OV 1 undef |VBAT Overvoltage Detection

0z No Fault Detected
1z Fault Detected

VIO_UV 2 undef VIO Undervoltage Detection

0z No Fault Detected
1z Fault Detected

VIO_OV 3 undef |VIO Overvoltage Detection

0z No Fault Detected
1g Fault Detected

VDD_UV 4 undef |VDD Undervoltage Detection

0z No Fault Detected
1g Fault Detected

VDD_OV 5 undef |VDD Overvoltage Detection

0z No Fault Detected
1z Fault Detected

CLK_NOK 6 undef |Clock Fault Detection
0z No Fault Detected
1g Fault Detected

COTERR 7 undef |Central Overtemperature Error

0sNo Fault Detected

1z Fault Detected

COTWARN 8 undef |Central Overtemperature Warning
0z No Fault Detected

1z Fault Detected

RES_EVENT 9 undef |Reset occurred due to RESN-pin low
0sNo Event Occurred

1gEvent Occurred

POR_EVENT |10 undef |Event Occurred

0s No Event Occurred

15 A Power On Reset Event occurred since previous read out
SPI_WD_ERR |14 undef |SPIWatchdog Fault Detection

0z No Fault Detected
1g Fault Detected

5.3.2.6 LRILHTFESSL

RIZHEFFE1
GLOBAL_DIAG1 Rzt 0004
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BITIMEIEO (SPI)

ERIZHEFEFER1 &: 0000 4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HVAD VDD | VDD | VR_I | VR_I
C_ER Res VI:)I:IE Rg\l;_ RSS— 2V5_| 2V5_ | REF | REF

R - ov uv _0oV |_uv
undef r undef undef undef undef undef undef undef
Field Bits Type |Description
VR_IREF_UV 0 undef |Internal Bias Current too Low Detection

0sNo Fault Detected

1gFault Detected

VR_IREF_OV |1 undef |Internal Bias Current too High Detection
0sNo Fault Detected

1z Fault Detected

VDD2V5_UV 2 undef |Internal 2V5 Supply Undervoltage Detection
0z No Fault Detected

1z Fault Detected

VDD2V5_0V 3 undef |Internal 2V5 Supply Overvoltage Detection
0sNo Fault Detected

1gFault Detected

REF_UV 4 undef |Internal Reference Undervoltage Detection
0sNo Fault Detected

1gFault Detected

REF_OV 5 undef |Internal Reference Overvoltage Detection
0z No Fault Detected

1z Fault Detected

VPRE_OV 6 undef |Internal Pre-Regulator Overvoltage Detection
0z No Fault Detected

1z Fault Detected

HVADC_ERR 15 undef |Internal Monitoring ADC Error Detection

0z No Fault Detected
1g Fault Detected

5.3.2.7 LRIZCHTFSS 2

TRIZHMEFSS?2

GLOBAL_DIAG2 Rzt 0005
RIZHFFEE2 &: 00004
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afineon

BITIMEIEO (SPI)

15 14 13 12 11 10

4

3

OTP_| OTP_ REG_
Res VIRG | ECC_| Res | ECC_| Res
IN ERR ERR
r undef undef r undef r
Field Bits Type |Description
REG_ECC_ERR|1 undef |Register ECC Error
Og No Error
1g Multi Bit Flip Detected
OTP_ECC_ERR|3 undef |OTP ECC Error
Og No Error
1z None Repairable Multi Bit Flip Detected
OTP_VIRGIN 4 undef |OTP Memory Configured Complete
0s OTP completely configured
1gVirgin OTP Address Detected
5.3.2.8 VBAT H{EF 725
VBAT B EMXEHEFTFS:

VBAT_TH RS L 00064
VBATEIEZ 728 &: FF19,
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
VBAT_OV_TH VBAT_UV_TH
undef undef

Field Bits Type |Description
VBAT_UV_TH |T7:0 undef |VBAT Undervoltage Threshold
VBAT?UV: <VBAT_UV_TH> *0.16208V
VBAT_OV_TH |15:8 undef |VBAT Overvoltage Threshold
VBAT_OV: <VBAT_OV_TH> *0.16208 V
5.3.2.9 RIREERF2H
R AL S 1728
RIR{ETEZ 1728 FB_DC. FB_VBAT. FB_I_AVG Fhigftt
FB_FRZ Rz AL : 00074
RIGHRES 728 &: 00004
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=16 EEiE K0 B LB IR EbiIC
BITIMEIEO (SPI)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res FR_.C|FR_C|FR_C|FR_C
H3 H2 H1 HO
r [\ [\ [\ w
Field Bits Type |Description
FR_CHO 0 rw Freeze of CHO Feedback Values
0gDisabled
1z Enabled
FR_CH1 1 rw Freeze of CH1 Feedback Values
0gDisabled
1z Enabled
FR_CH2 2 rw Freeze of CH2 Feedback Values
Oz Disabled
1z Enabled
FR_CH3 3 rw Freeze of CH3 Feedback Values
Oz Disabled
1z Enabled
5.3.2.10 RGERTES
RIREH B
RIR{EEE 728 FB_DC. FB_VBAT. FB_I_AVG Figft
FB_UPD fRighat: 0008
RIGEHEFSS f&: 00004
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res UD_ | UD_ | UD_ | UD_
CH3 | CH2 | CH1 | CHO
r undef undef undef undef
Field Bits Type |Description
UD_CHO 0 undef |Indication of CHO Feedback Values Update
0z No new Feedback Values available
1z New Feedback Values available
UD_CH1 1 undef |Indication of CH1 Feedback Values Update
0z No new Feedback Values available
1z New Feedback Values available
UD_CH2 2 undef |Indication of CH2 Feedback Values Update
0z No new Feedback Values available
1z New Feedback Values available
(BEETFA......)
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BITIMEIED (SPI)
€9
Field Bits Type |Description
UD_CH3 3 undef |Indication of CH3 Feedback Values Update

0z No new Feedback Values available
1z New Feedback Values available

5.3.2.11 SPI B JHF1F28
SPI B IR EREESR

WD_RELOAD fRighat: 0009y
SPIE JEEF2E f&: 00014
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Res WD_TIME
r undef
Field Bits Type |Description
WD_TIME 10:0 undef |Reload value of SPI watchdog timout t_SPI_WD
<WD_TIME> = rounddown( t sp_wp * fsvs/ 2714 )

5.3.2.12 HTEBIRTFER0
SHTSEIR S TSR 0

DIAG_ERR_CHGRO Rzt 000A
B IRETE25 0 = 00004
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Res OTE1l| SG1 | OC1 | OL1 %Iis Res OTEO| SGO | OCO | OLO OGIE)S
r undef undef undef undef undef r undef undef undef undef undef
Field Bits Type |Description
OLSGO 0 undef |Open Load or Short to Ground Detection CHO

0z No Fault Detected

1g Fault Detected

OoLo 1 undef |Open Load Detection CHO
0z No Fault Detected

1g Fault Detected

0Co 2 undef | Overcurrent Detection CHO

0z No Fault Detected
1z Fault Detected
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BRITHIMEEED (SP1)
(£8)
Field Bits Type |Description
SGO 3 undef |Short to Ground Detection CHO

0z No Fault Detected

1g Fault Detected

OTEO 4 undef |Overtemperature Error Detection CHO
0z No Fault Detected

1s Fault Detected

OLSG1 8 undef |Open Load or Short to Ground Detection CH1
0z No Fault Detected

1g Fault Detected

OoL1 9 undef |Open Load Detection CH1

0z No Fault Detected

1z Fault Detected

OC1 10 undef |Overcurrent Detection CH1

0z No Fault Detected

1z Fault Detected

SG1 11 undef |Shortto Ground Detection CH1

0z No Fault Detected

1g Fault Detected

OTEl 12 undef |Overtemperature Error Detection CH1

0z No Fault Detected
1g Fault Detected

\¢ ~

5.3.2.13 ZHHEIRETFESE1

IR S Fas@iE A1

DIAG_ERR_CHGR1 fmi%hit 000By

ZHIRIR S 781 & 0000y

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res OTE3| SG3 | OC3 | OL3 %L: Res OTE2| SG2 | OC2 | OL2 %Lzs
r undef undef undef undef undef r undef undef undef undef undef
Field Bits Type |Description
OLSG2 0 undef |Open Load or Short to Ground Detection CH2

0z No Fault Detected
1g Fault Detected

oL2 1 undef |Open Load Detection CH2

0z No Fault Detected
1z Fault Detected

(REETR......)
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RITIMEIED (SPI)

(4)
Field Bits Type |Description
0C2 2 undef | Overcurrent Detection CH2

0z No Fault Detected

1g Fault Detected

SG2 3 undef |Shortto Ground Detection CH2

0z No Fault Detected

1z Fault Detected

OTE2 4 undef |Overtemperature Error Detection CH2
0z No Fault Detected

1z Fault Detected

OLSG3 8 undef |Open Load or Short to Ground Detection CH3
0z No Fault Detected

1g Fault Detected

oL3 9 undef |Open Load Detection CH3

0z No Fault Detected

1g Fault Detected

0C3 10 undef | Overcurrent Detection CH3

0z No Fault Detected

1g Fault Detected

SG3 11 undef |Shortto Ground Detection CH3

0z No Fault Detected

1z Fault Detected

OTE3 12 undef |Overtemperature Error Detection CH3

0z No Fault Detected
1z Fault Detected

5.3.2.14 MBS T FESSR0

PTE S HFasEEHo

DIAG_WARN_CHGRO Rzt 0010y
LHESSHFFSR0 &: 10104
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

oLS oLS
G_W | OLS |_RE | PWM G_W | OLS |_RE | PWM
R ARN | G_W| OTW | G_W|_REG R ARN | G.W| OTW | G_W|_REG
es 1.CH| ARN| 1 | ARN| _WA es OCH| ARN| 0 | ARN| WA
K_N 1 1 | RN1 KN| o 0 | RNO
oK oK
r undef undef undef undef undef r undef undef undef undef undef
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BITIMEIED (SPI)

Field Bits Type |Description

PWM_REG_WA |0 undef |ICC PWM Regulation Warning Detection CHO
RNO

0s No Warning Detected

1gWarning Detected

|_REG_WARNO |1 undef |ICC Current Regulation Warning CHO
0s No Warning Detected

1zWarning Detected

OTWO 2 undef |Overtemperature Warning Detection CHO

0s No Warning Detected

1zWarning Detected

OLSG_WARNO |3 undef |Open Load or Short to Ground Warning Detection CHO
0s No Warning Detected

1zWarning Detected

OLSG_WARNO |4 undef |Open Load or Short to Ground Warning Detection performed CHO
_CHK_NOK

05 OLSG Warning Detection performed
15 OLSG Warning Detection not possible

PWM_REG_WA |8 undef |ICC PWM Regulation Warning Detection CH1
RN1

0s No Warning Detected

1zWarning Detected

|_REG_WARN1 |9 undef |ICC Current Regulation Warning CH1
0s No Warning Detected

1zWarning Detected

0TW1 10 undef |Overtemperature Warning Detection CH1

0s No Warning Detected

1zWarning Detected

OLSG_WARN1 |11 undef |Open Load or Short to Ground Warning Detection CH1
0s No Warning Detected

1gWarning Detected

OLSG_WARN1 |12 undef |Open Load or Short to Ground Warning Detection performed CH1
_CHK_NOK

05 OLSG Warning Detection performed
15 OLSG Warning Detection not possible

5.3.2.15 MBS T FESR

PHESHFsEEdl

DIAG_WARN_CHGR1 Rz ithit 0011y
L ESEFFSSL &: 10104
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BRITHIMEEED (SP1)
15 14 13 12 11 9 8 7 6 5 4 3 2 1 0
OoLS OoLS
G_W | OLS I_RE | PWM G_W | OLS I_RE | PWM
R ARN | GW | OTW | G_W | _REG R ARN | GW | OTW | G_W | _REG
es 3_CH| ARN ARN | WA es 2CH|ARN| 2 | ARN | _WA
K_N 3 3 RN3 K_N 2 2 RN2
OK OK
r undef  undef  undef  undef  undef r undef  undef  undef  undef  undef
Field Bits Type |Description
PWM_REG_WA |0 undef |ICC PWM Regulation Warning Detection CH2
RN2 0s No Warning Detected
1zWarning Detected
|_REG_WARN2 |1 undef |ICC Current Regulation Warning CH2
0s No Warning Detected
1gWarning Detected
OTW2 2 undef |Overtemperature Warning Detection CH2
0s No Warning Detected
1gWarning Detected
OLSG_WARN2 |3 undef |Open Load or Short to Ground Warning Detection CH2
0s No Warning Detected
1zWarning Detected
OLSG_WARN2 |4 undef |Open Load or Short to Ground Warning Detection performed CH2
—CHK_NOK 0s OLSG Warning Detection performed
lgWarning Detected
PWM_REG_WA |8 undef |ICC PWM Regulation Warning Detection CH3
RN3 0s No Warning Detected
1gWarning Detected
|_REG_WARN3 |9 undef |ICC Current Regulation Warning CH3
0s No Warning Detected
1gWarning Detected
OTWS3 10 undef |Overtemperature Warning Detection CH3
0s No Warning Detected
1zWarning Detected
OLSG_WARN3 |11 undef |Open Load or Short to Ground Warning Detection CH3
0s No Warning Detected
1zWarning Detected
OLSG_WARN3 |12 undef |Open Load or Short to Ground Warning Detection performed CH3
—CHK_NOK 0s OLSG Warning Detection performed
15 OLSG Warning Detection not possible
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BITIMEIEDO (SPI)
5.3.2.16 B R ik & 1F280
FAULTN S|fl/REik 0 & 1F28

FAULT_MASKO fRig it 00164
IR R REESS 0 f&: COOFy
15 14 13 12 11 10 9 8 4 3 2 1 0
SUP_ S::g EN CH3 | CH2 [CH1_|CHO_
NOK_ IZ IN|p - Res _ _ ERR_| ERR_
EXT_ - ERR | ERR | MAS | MAS

T_M |IN_M
MASK ASK | ASK _ _ K K
MAS | MAS
K K
w w w r w rw w w
Field Bits Type |Description
CHO_ERR_MAS |0 w 0C0, SGO, OL0, OTEO, OLSGO FAULTN-pin Indication
K 0gDisabled
1z Enabled
CH1_ERR_MAS |1 rw 0C1,SG1,0L1, OTE1, OLSG1 FAULTN-pin Indication
K Oz Disabled
1z Enabled
CH2_ERR_MAS |2 rw 0C2, SG2, 0L2, OTE2, OLSG2 FAULTN-pin Indication
K 0gDisabled
1z Enabled
CH3_ERR_MAS |3 w 0C3, SG3, OL3, OTE3, OLSG3 FAULTN-pin Indication
K 0gDisabled
1z Enabled
EN_PIN_MASK |13 rw EN-pin Status at FAULTN-pin Indication
0gDisabled
1z Enabled
SUP_NOK_INT | 14 rw Internal Supply UV/OV at FAULTN-pin Indication (SUP_NOK_INT)
~MASK Oz Disabled
1z Enabled
SUP_NOK_EXT| 15 rw External Supply UV/OV at FAULTN-pin Indication (SUP_NOK_EXT)
~MASK 0gDisabled
1z Enabled
5.3.2.17 W PER KT FEE1
FAULTN 5|k 1 1728
FAULT_MASK1 Rzt : 00174
HPERREESS 1 &: 700Fy
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BITIMEIED (SPI)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CLK_|COTE| COT CH3_ | CH2_ [CH1_ | CHO_
Res LOW | RR_ | WAR Res WAR | WAR | WAR | WAR
_MA | MAS| N_M NM | NM|NM| NM
SK K | ASK ASK | ASK | ASK | ASK
r w w w r w w w w
Field Bits Type |Description
CHO_WARN_M |0 rw CHO Warning at FAULTN-pin Indication (OTW, I_REG_WARN,
ASK PWM_REG_WARN, OLSG_WARN)
Oz Disabled
1 Enabled
CH1_WARN_M |1 rw CH1 Warning at FAULTN-pin Indication (OTW, I_REG_WARN,
ASK PWM_REG_WARN, OLSG_WARN)
Oz Disabled
1 Enabled
CH2_WARN_M |2 rw CH2 Warning at FAULTN-pin Indication (OTW, I_REG_WARN,
ASK PWM_REG_WARN, OLSG_WARN)
Oz Disabled
1 Enabled
CH3_WARN_M |3 rw CH3 Warning at FAULTN-pin Indication (OTW, I_REG_WARN,
ASK PWM_REG_WARN, OLSG_WARN)
OsDisabled
1 Enabled
COTWARN_MA |12 rw Central Overtemperature Warning at FAULTN-pin Indication
SK (COTWRN)
OsDisabled
1 Enabled
COTERR_MAS |13 rw Central Overtemperature Error at FAULTN-pin Indication (COTERR)
K 0z Disabled
1 Enabled
CLK_LOW_MA |14 rw Clock too Slow at FAULTN-pin Indication (DIG_CLK_TOO_SLOW,
SK CLK_TOO_SLOW)
0sDisabled
1 Enabled
5.3.2.18 WER KT FEs2
FAULTN 5| BBk 2 1728
FAULT_MASK2 RISt : 0018y
HIE R IR ZT 788 2 &: C000
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RITHMEIEO (SPI)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SPI_ DATA
_ERR
WD_ MA Res
MASK _SK
w w r
Field Bits Type |Description
DATA_ERR_MA |14 rw Data Error at FAULTN-pin Indication (DATA_ERR)
SK Og Disabled
15 Enabled
SPI_WD_MASK |15 rw SPI Watchdog Fault at FAULTN-pin Indication (SPI_WD_ERR)
Og Disabled
15 Enabled

5.3.2.19 gt A Py e ]
SIS BiHaR e EE T#T

CLK_DIV fRig it 0019
BY P HIZF 1E 28 &: 04384
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

EXT_
CLK PLL_REFDIV PLL_FBDIV
undef undef undef
Field Bits Type |Description
PLL_FBDIV 8:0 undef |PLL feedback divider
<PLL_FBDIV>=56 MHz * <PLL_REFDIV>/ f c.k
PLL_REFDIV |14:9 undef |PLL reference divider
<PLL_REFDIV> = round( fcx/ 1 MHz )
EXT_CLK 15 undef | Clock Source Selection
0g Internal Clock
1p External clock (CLK-pin)

5.3.2.20 BIST 1728

NE B (BIST) HFes: NEERERR TA R LU#TE NI

SFF_BIST TRzt 003Fy

BIST HiF3E: 0000y
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BITIMEIEDO (SPI)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SMU | SMU | SMU | SMU SMU
_SLF| _SLF|_SLF|_SLF SLF
Res _TST| _TST|_TST|_TST _TST
_CER| _UE | _FAI | _DO |~ EN
R RR L NE | —
r undef undef undef undef undef
Field Bits Type |Description
SMU_SLF_TST |0 undef |BIST Enable
_EN 0sBIST not triggered
1: BIST triggered
SMU_SLF_TST |1 undef BIST Done
_DONE 0sBIST not done
1:BIST done
SMU_SLF_TST |2 undef |BIST Sequence
_FAIL Og Passed
1z Failed
SMU_SLF_TST |3 undef |BIST Uncorrectable Errors
_UERR Oz Not Tested
1z Tested
SMU_SLF_TST |4 undef |BIST Correctable Errors
~CERR Oz Not Tested
1z Tested
5.3.2.21 RAES1EE
IC version and ID
ICVID fRiEhit: 02004
hr 221728 {&: C1XXy
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MANUFACTURER VERSION
undef undef
Field Bits Type |Description
VERSION 7:0 undef | Chip Version

FC. B11 Design Step
FD.B12 Design Step
FE. B13 Design Step
FFy B15 Design Step

MANUFACTUR |15:8 undef | Manufacturer ID
ER
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BITIMEIED (SPI)

5.3.2.22 S| HREFT 728

SIS R G E 75

PIN_STAT RISt : 02014
5IHREF 725 &: 00004
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FAUL
Res TN_F F:.\'l\l"' EN |DRV3 |DRV2 |DRV1 |DRVO
B
r undef undef undef undef undef undef undef

Field Bits Type |Description
DRVO 0 undef |Logic Level of DRVO-pin

Os Low

1s High
DRV1 1 undef |Logic Level of DRV1-pin

Os Low

1s High
DRV2 2 undef |Logic Level of DRV2-pin

Os Low

1s High
DRV3 3 undef |Logic Level of DRV3-pin

Os Low

1s High
EN 4 undef |Logic Level of EN-pin

Os Low

1s High
FAULTN 5 undef |Internal Status of FAULTN-pin according to Fault Mask

Configuration

0s Fault detected

15 No Fault detected
FAULTN_FB |6 undef |Logic Level of FAULTN-pin

Os Low

1s High
5.3.2.23 RIBREFFER
BRANRSEES
FB_STAT fRisHit 02024
RIGREE 788 SEk: #&21
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BITIMEIZO (SPI)
21 20 19 18 17 16
INIT | SPI_
_ | WD_ Res
DON | ERR
E
undef  undef r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OLS | OLS
G W | GW
= = DIAG | DIAG
ERR_|ERR_ SUP | Sup POR |RES_| COT ARN | ARN WA | WA
_NO| _NO | DATA COTE | CLK_ _CH | _CH
CHGR| CHG _eve | even| WAR Res Res | RN_ | RN_
K_IN| K_EX| _err RR | NOK K_N | K_N
1 | RO nt t N CHG | CHG
T T OK_ | OK_ R1 RO
CHG | CHG
R1 RO
undef  undef undef undef undef undef undef undef undef undef r undef  undef r undef  undef
Field Bits Type |Description
DIAG_WARN_C |0 undef | Current status of DIAG_WARN_CHGRO register (excluding
HGRO <OLSG_WARNX_CHK_NOK>)
0sNo Warning detected
1lgWarning detected
DIAG_WARN_C |1 undef | Current status of DIAG_WARN_CHGR1 register (excluding
HGR1 <OLSG_WARNX_CHK_NOK>)
0sNo Warning detected
1sWarning detected
OLSG_WARN_ |3 undef | Current status of <OLSG_WARNxX_CHK_NOK> bit in the
CHK_NOK_CH DIAG_WARN_CHGRO register
GRO 0sNo Warning detected
1sWarning detected
OLSG_WARN_ |4 undef | Current status of <OLSG_WARNXx_CHK_NOK-> bit in the
CHK_NOK_CH DIAG_WARN_CHGR1 register
GR1

0sNo Warning detected

1sWarning detected

CLK_NOK 6 undef |Current status of CLK_NOK in GLOBAL_DIAGO register
0sNo Fault detected

lgFault detected

COTERR 7 undef | Current status of COTERR in GLOBAL DIAGO register
0sNo Fault detected

lgFault detected

COTWARN 8 undef | Current status of COTWARN in GLOBAL DIAGO register
0sNo Warning detected

1sWarning detected

RES_event 9 undef |Current status of RES_event in GLOBAL DIAGO register

OsNo Reset Event
1z Reset occurred
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BRITIMEIZRD (SPI)
(£8)
Field Bits Type |Description
POR_event 10 undef | Current status of POR_event in GLOBAL DIAGO register

0s No power on Reset
1z Power on Reset occurred

DATA_err 11 undef |Current status of <OTP_ECC_ERR>, <OTP_VIRGIN>,
<HV_ADC_ERR>

0sNo Fault detected

1gFault detected

SUP_NOK_EXT|12 undef |Current status of <VIO_UV/OV>, <VDD_UV/OV>, <VBAT_UV/OV>
0sNo Fault detected

lgFault detected

SUP_NOK_INT |13 undef | Current status of <VDD2V5_UV/OV>, <REF_UV/OV>, <VR_IREF_UV/
OV>, <VPRE_OV>

0z No Fault detected
lg Fault detected

ERR_CHGRO |14 undef |Current status of DIAG_ERR_CHGR1 register
0sNo Fault detected

1z Fault detected

ERR_CHGR1 |15 undef |Current status of DIAG_ERR_CHGR2 register
0z No Fault detected

1g Fault detected

SPI_WD_ERR |20 undef |Current status of <SPI_WD_ERR>

0z No Fault detected
1z Fault detected

INIT_DONE 21 undef | Chip Initialization
OgNot Done
1z Done
+21 FB_STAT NEi{H
Reset type Reset value |Note
10 0000 0000
01100001
1000s

5.3.2.24 RIiREBEFFEE1
e EBE R ESESL

FB_VOLTAGE1 (RT3 0203y
RiInEBESFFIE1 &: XX XXXXn
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BITIMEIZO (SPI)
21 20 19 18 17 16
VDD
undef
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
VDD VIO
undef undef
Field Bits Type |Description
VIO 10:0 undef |VIO Voltage
V10=0.0034534 V * <VIO>
VDD 21:11 undef |VDD Voltage
Vbp=0.0034534V * <VDD>
5.3.2.25 RIGREBETF2S 2
HEBERGRET 782
FB_VOLTAGE2 {RiZ il 02044
RizEBEEFFES2 &: XX XXXX
21 20 19 18 17 16
VBAT
undef
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
VBAT TEMP_VALUE
undef undef
Field Bits Type |Description
TEMP_VALUE |10:0 undef |Temperature Feedback
T s=(<TEMP_VALUE>*0.000593 - 0.819)/(-0.0016 ) [Celsius]
VBAT 21:11 undef |VBAT Voltage
Vear=41.47V * <VBAT>/(2A11-1)
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BITIMEIEDO (SPI)

5.3.3 BB Fa

5.3.3.1 HEFBEOR - channelRegs (FHE RIS HLE)

®22 FT1EEHR - channelRegs (F RS Hiht)

Short Name Long Name Offset Page
Addres Numbe
s r

SETPOINT Setpoint Register 00004 75

CTRL Control Register 00014 76

PERIOD ICC PWM Frequency Controller Register 00024 T7

INTEGRATOR_LIMIT |ICC Integrator Limitation Register 00034 78

DITHER_CLK_DIV Dither Clock Register 0004 79

DITHER_STEP Dither Step Register 00054 80

DITHER_CTRL Dither Control Register 00064 81

CH_CONFIG Channel Configuration Register 00074 82

MODE Channel Mode Register 000CH 84

TON On-Time Register 000Dy 85

CTRL_INT_THRESH |ICC Integrator Threshold Control Register 000Ex 86

FB_DC Feedback Duty Cycle Register 02004 87

FB_VBAT Feedback Average VBAT 02014 88

FB_I_AVG Feedback Average Current 02024 89

FB_IMIN_IMAX Feedback Min/Max Current 02034 20

FB_I_AVG_s16 Feedback signed Current 0204 91

FB_INT_THRESH Feedback ICC Integrator Threshold 02054 92

FB_PERIOD_MIN_MA | Feedback Min/Max PWM Period 02064 93

X

5.3.3.2 B 1725 ZS (8] - channelRegs

<23 B Fa3M3EZSE] - channelRegs

Module Base Address |End Address |Note

CHO 000000404 0001003Ex

CH1 00000050+ 0001004Ex

CH2 000000604 0001005EH

CH3 000000704 0001006EH
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BITIMEIEDO (SPI)
5.3.3.3 EBRIg E T 1728
BRI EET 7S
SETPOINT Rzt : 00004
BRIEEET TS (1 00004
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AUTO
_LIMI TARGET
T_DIS
rwh rwh

Field Bits Type |Description
TARGET 14:0 rwh Current Setpoint Target

| set=2A* <TARGET>/(2715-1)

/set’par = 4A * <TARGET> / ( 2A15 = 1)

NOTE: Values higher than 0x6000 are saturated
AUTO_LIMIT_D |15 rwh Autolimit Feature
IS OzEnabled

1g Disabled
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BRITHIMEEED (SP1)
5.3.3.4 BT Ees
GRS E2
CTRL Rt : 0001
BHEEEE & 4600,
15 14 13 11 9 8 7 6 5 4 3 2 1 0
PWM
OoLS _PER
G_W 10D_
Res ARN OLSG_WARN_WINDOW CALC MIN_INT_THRESH
_EN _MO
DE
r w w w w
Field Bits Type |Description
MIN_INT_THR |7:0 rw Minimum limit for ICC integrator threshold
ESH The value is signed: -128 to 127
PWM_PERIOD |8 rw ICC PWM controller does not consider falling Dither Slope
_CALC_MODE 0s No disabling of threshold calculation
1 Skip threshold calculation on falling dither
OLSG_WARN_ |13:9 rw OLSG Warning Detection Blanking Time
WINDOW t otwindow= (<OLSG_WARN_WINDOW>+1) * 64 * 1/ fsys
OLSG_WARN_ |14 rw OLSG Warning Detection
EN OgDisable warning
1z Enable warning

Datasheet

76 Rev. 1.0
2021-12-15



TLE92464EDHP
S EN®EKDBHEBIREhIC

afineon

RITIMEIED (SPI)

5.3.3.5 ICC PWM Sl RIFHI|F 1723

ICC PWMIIEKITHI 1728

PERIOD fRisHit 00024
ICC PWM{E SHRRIT B3 & 788 & 0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Low
_FRE
PWM_CTRL_PARAM QR PERIOD_EXP PERIOD_MANT
ANG
E_EN
w w w w
Field Bits Type |Description
PERIOD_MANT |7:0 rw Mantissa of PWM Target Frequency
t pwm= <PERIOD_MANT=> * 2A<PERIOD_EXP> * 1/f &s
<PERIOD_MANT=> =0 disables the ICC PWM Frequency Controller
PERIOD_EXP |10:8 rw Exponent of PWM Target Frequency
t pwm=<PERIOD_MANT=> * 2A<PERIOD_EXP> * 1/f &s
LOW_FREQ_R |11 rw Low PWM Frequency Range
ANGE_EN t pum=<PERID_MANT> * 8 * 2A<PERIOD_EXP> * 1/f o5
OsDisabled
1 Enabled
PWM_CTRL_P |[15:12 rw Control parameter ki of PWM Frequency Controller
ARAM

Datasheet
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RITIMEIED (SPI)

5.3.3.6 ICC IR 23R HIF 1728
ICC T RIRGIES 1758

INTEGRATOR_LIMIT =reg: bl 0003y

ICC T 2SR F 128 =] 43FFy

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

Res AUTO_LIM_VALUE_ABS LIM_VALUE_ABS

r 'w 'w

Field Bits Type |Description

LIM_VALUE_A [9:0 rw Absolut Integrator Limit of ICC
BS

AUTO_LIM_VA |14:10 rw Integrator Limit of ICC after a setpoint update (Autolimit)
LUE_ABS
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RITIMEIED (SPI)

5.3.3.7 EiiRE PhEF 728

BREHAECE
DITHER_CLK_DIV RS 00044
BRE A 7 e & 0000
15 14 13 12 1 9 8 7 6 5 4 3 2 1 0
DITH DITH
ER_S
ETPO ER_P
WM_ EXP MANT
INT_S
SYNC
YNC_ EN
EN | —
w w w w
Field Bits Type |Description
MANT 9:0 rw Mantissa of Dither Reference Clock
trefﬁclk: (<MANT> * 2 <EXP>) * l/fsys
EXP 13:10 rw Exponent of Dither Reference Clock
tref_clk: (<MANT> * 2 <EXP>) * l/fsys
DITHER_PWM |14 rw Synchronization of Dither Period with PWM Period
_SYNC_EN 0sDisabled
1; Enabled
DITHER_SETP |15 rw Synchronization of the Dither Period to a setpoint change
SI'NT—SYNC—E 0sDisabled
1z Enabled
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RITIMEIED (SPI)

5.3.3.8 MRy HFFER

iRIB(ERE
DITHER_STEP %L 00054
RS HEFERS (=1 00004
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
STEPS FLAT
rw rw
Field Bits Type |Description
FLAT 7:0 rw Number of flat Dither Reference Clocks tref_clk on top and

bottom of the Dither waveform

tflat: <FLAT>*t ref_clk

STEPS 15:8 rw Number of Dither steps within a quarter Dither Period

T pither= [4* (SSTEPS>) + 2 * <FLAT>] * t ref_ci

| bither =<STEPS>*<STEP_SIZE>*2 A/ (21°-1)

NOTE: If <STEP_SIZE> =0, the dither overlay / pier is disabled.

NOTE: If <STEPS> =0, the dither overlay / piter is disabled and the
dither period T piter is determined by <FLAT>

NOTE: If <STEPS> =0 and <FLAT> =0, the dither period T pither=t ref ci
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BRITIMNEIEDO (SPI)
5.3.3.9 miRITHI T EFSR
RITHIT F2S
DITHER_CTRL %L 00064,
BRI HI B ERS (=1 00004
DEE
P_DI
Res THE Res STEP_SIZE
R
r w r w
Field Bits Type |Description
STEP_SIZE 11:0 rw Size of Dither Steps resulting in a Dither Amplitude IDither
| bither =<STEPS>*<STEP_SIZE>*2 A/ (215-1)
DEEP_DITHER |13 rw Deep Dither Feature
Og Disabled
1z Enabled
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BITIMEIED (SPI)
5.3.3.10 BEEESTFS
BERREEHFes
CH_CONFIG RS 00074
BB E S 7 & 0003y
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
OFF_DIAG_C oc_
- H — | DIAG OL_TH_FIXED OL_TH I_DIAG SLEWR
_EN
rwh rwh w w w w
Field Bits Type |Description
SLEWR 1.0 rw Channel Slew Rate
00s 1.0 V/us
01z 2.5V/us
105 5.0 V/us
115 10.0 V/us
I_DIAG 32 rw OFF-state Diagosis Current Strength
005 80 UA
01z 190 UA
10 720 UA
115 1250 UA
OL_TH 6:4 rw Open Load Threshold relative to Setpoint
0005 Disabled
0015 1/8 of Current Setpoint
01052/8 of Current Setpoint
011:3/8 of Current Setpoint
100s4/8 of Current Setpoint
101:5/8 of Current Setpoint
110:6/8 of Current Setpoint
11157/8 of Current Setpoint
OL_TH_FIXED |12:7 rw Fixed Open Load Threshold
orth=<OL_TH_FIXED>* 128 * 2000mA / (2715 - 1)
I oL7h,paraltet= <OL_TH_FIXED> * 128 * 4000mA / (2*15- 1)
OC_DIAG_EN |13 rwh OC Diagnosis in OFF-state
0s Disabled
1 Enable Output Stage for t_OCon
tocon= [(<TON_MANT>+1)*2"<EXP>)] * l/fsys
NOTE: <TON_MANT= is located in the TON register. NOTE:
<EXP=is located in the DITHER_CLK_DIV register.
(RBETR......)
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BRITHIMEEED (SP1)
(£2)
Field Bits Type |Description
OFF_DIAG_CH |15:14 rwh OFF-state Diagnosis Current Sources Control
00g OFF-state Diagnosis Enabled
01sLow Side Current Source Enabled
10sHigh Side Current Source Enabled
115 OFF-state Diagnosis Disabled
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RITIMEIED (SPI)

5.3.3.11 BEENTFES

BERNFFSE: SR ReETEEER FHT

MODE Rzt 000CH
BEENFESS 1 00004
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Res CH_MODE
r 14
Field Bits Type Description
CH_MODE 3:0 rw Channel Operation Mode
0y Off

14 ICC Current Control

2, Direct Drive Mode via SPI on-time setting (TON register)
3uDirect Drive Mode via DRVx-pin

Cy Free running Measurement (2216 samples)
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RITIMEIED (SPI)

5.3.3.12 HENEZF2E
R R A B SR

TON Rzt : 000Dy
F B EF2E & 0000
15 14 13 12 1 10 7 6 5 4 3 2 1 0

OLSG_TIMEOUT TON_MANT
rw rw
Field Bits Type |Description
TON_MANT 9:0 rw On-Time of Output stage (SPI Direct Drive Mode/OC-Detection)
tOCon: [(<TON_MANT>+1)*2A<EXP>)] * 1/f5y5
NOTE: For OC detection in OFF-state the maximum t ., period is 300ms
and <TON_MANT> must be different to 0.
ton= (STON_MANT=> * 2A<EXP=>) * 1/f s
NOTE: The Period is derived from the Dither Period (DITHER_CLK_DIV)
NOTE: <EXP>is located in the DITHER_CLK_DIV register
OLSG_TIMEOU |15:10 rw Time out period for OLSG detection
T t ouse_timeour= (SOLSG_TIMEOUT> *256 +255) *64 * 1/f gs
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RITIMEIED (SPI)

5.3.3.13 ICCIR 2B EIEHI T F2E
IcC 19 R ER ISR

CTRL_INT_THRESH 1RFZthit; 000Ey,
ICC FR 23 EITHIEF28 & 0003k
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Res INT_THRESH

r rw
Field Bits Type |Description
INT_THRESH |8:0 rw ICC Integrator Threshold which determines the on-time of the
PWM period
NOTE: <INT_THRESH=> is used as inital threshold value for the ICC PWM
Frequency Controller.
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RITIMEIED (SPI)

5.3.3.14 Rinb=THEFFES

Duty Cycle Feedback Value

Read Only Register
FB_DC RFE bt 02004
Feedback Duty Cycle Register ' 00 00004
21 20 19 18 17 16
TO_MANT
rh
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TO_MANT TP_MANT
rh rh

Field Bits Type |Description
TP_MANT 10:0 rh Period Mantissa

T meas= <TP_MANT> * 2A<EXP>* 1/f s

NOTE: <EXP> is located in the FB_VBAT or FB_I_AVG register.
TO_MANT 21:11 rh On-time Mantissa

t on=<TO_MANT>*2A<EXP>* 1/f g5
DC=<TO_MANT>/<TP_MANT>

NOTE: <EXP>is located in the FB_VBAT or FB_I_AVG register.
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RITIMEIED (SPI)

5.3.3.15 R+ VBAT

Average Battery Voltage (VBAT) Feedback Register
Read Only Register

FB_VBAT RIS L 0201
Feedback Average VBAT = 00 0000,
21 20 19 18 17 16
Res
r
15 1 13 12 1 10 9 8 7 6 5 4 3 2 1 0
EXP Res VBAT_AVG_MANT
rh r rh
Field Bits Type |Description
VBAT_AVG_MA |10:0 rh Average Battery Voltage Mantissa
NT Vear=41.47V * <VBAT_AVG_MANT>/<TP_MANT>
NOTE: <TP_MANT> is located in the FB_DC register
EXP 15:12 rh Measurement Exponent
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RITIMEIED (SPI)

5.3.3.16 RIimFEI BT

Average Current Feedback
Value Read Only Register

FB_I_AVG RigHL: 0202y
Feedback Average Current & 00 0000y
21 20 19 18 17 16
Res
r
15 1 13 1 u 10 9 8 7 6 5 4 3 2 1 0
EXP I_AVG_MANT
rh th
Field Bits Type |Description
[_AVG_MANT |11:0 rh Signed Mantissa of Average Current Feedback (two's
complement)

I avg=4A * <I_AVG_MANT> / <TP_MANT>
NOTE: <TP_MANT> is located in the FB_DC register
EXP 15:12 rh Measurement Exponent
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5.3.3.17 RGN ERKBHR

Minimum/Maximum Current Feedback Register

Read Only Register

FB_IMIN_IMAX fRi& il 0203,
Feedback Min/Max Current & 00 0000,
21 20 19 18 17 16
Res IMAX
r rh
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IMAX IMIN
rh th
Field Bits Type |Description
IMIN 9:0 rh Signed Minimum Current of last measurement period (two's
complement)
I min=<IMIN>*4A / (2/9-1)
IMAX 19:10 rh Signed Maximum Current of last measurement period (two's
complement)
I max= <IMAX>*4A / (219-1)
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RIFHFSHER
B EEfTHE (M6t AR WENSTYERUE

5.3.3.18

RinFHzes

FB_I_AVG_s16

Feedback signed Current

15 14 13 12 11 10 9 8

(Ele2uble

0204
(=] 00 00004
21 20 19 18 17 16
I_AV
TIME_STAM Res ¢ s1
P
6
rh r rh

I_AVG_s16
rh
Field Bits Type |Description
I_AVG_s16 16:0 rh Average Current Measurement over free running period (2216
fsys cycles) - two's complement
/ avgle — 4A* <|_AVG_516>/(2A16-1)
TIME_STAMP  |21:20 rh Time Stamp for signed Average Current Measurement over free
running period
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5.3.3.19 Riz 1IcCFRoESRE

ICC PWM Frequency Controller Integrator Thershold Feedback
Read Only Register

FB_INT_THRESH

fRis it 0205,
Feedback ICC Integrator Threshold & 00 0180,
21 20 19 18 17 16
Res
r
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
INT_THRESH_VAL
rh
Field Bits Type |Description
INT_THRESH_ |15:0 rh ICC PWM Frequency Controller Calculated Integrator Threshold
VAL Value
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5.3.3.20 Rias/)\ &K PwM EEE

EENERBINRNIRAPWME SIME R IR REE 728

FB_PERIOD_MIN_MAX mAZ L

02064
Feedback Min/Max PWM Period 'l 00 00004
2 2 19 18 w 16
Res PMAX
r rh
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PMAX PMIN
rh rh
Field Bits Type |Description
PMIN 9:0 rh Minimum PWM period of last Measurement period
f pwm_min = f sys / (SPMIN>* 256)
PMAX 19:10 rh Maximum PWM period of last Measurement period
fpwm_max= f sys/ (SPMAX>* 256)
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6.1 TDS_WFH{E R

TINAEETRT % ICEREFRERNERF .

VBAT
Vsup
s |
Reverse polarity] c lI
Protection . . . . S8xSense
and Power-supply incl. High-side Driver B Safety Switch
Filter e.g. TLE92430QK 55D Circuitry
S8xG
5 §5x8
GND
L it Low-side Solenoid Driver IC
. &
I © Power Supply,
Battery sense  fag— I
anp L, and
J: Under/Over GND
GND Voltage Detectiof
| VBAT]
| L c2 ]
PLL T Lx I 7 e
. Clock I o
Micro-Controller - | . Channel x
e.g. TC27x Il
-| CLOADy |
L Load LOADx | ==
i S Diagnostics YT
=2 Croams
® L
L I EauLTN Channel Logic, . ;
= e Current Control f— L.urrrnt ]
Sense
Central Logic Dither
DRVx 1 Fwix
i ] ] =L Crwm
'I':rr’pclamrt e
Sense
K %
= 3
L] |H
Low-side Overcurrent
Gate Control Protection s
1 GNDPx
L vio | GND
L { SPl
T 4 Watchdog
GND
sck ] - ¢-—
CSN
sl
50
GND
R =10k
C1=100uF
C2=0C3=C4=C5=100nF
Croam=4.7nF ... 10nF
recommended: Croapy =4.7nF ... 10nF; CLoap= Croapy/10; Crwox =4.TnF ... 10nF
Note: This is a simplified example of an application circuit with focus on the Low-side Solenoid Driver IC. The function must be verified in the real application.
& 26 B LI A EB R
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Seating plane 10.310.3 I
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ottom view
19 36
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I
pint marking_,/ JJUTO0O0OUN0YOO0T . WUUUUUIIUUUououe
E 0.25:0.06 92)

1) Does not include plastic or metal protrusion of 0.15 max. per side

2) Exposed diepad, excluding moldflash allowance of 0.3mm max. per side.
3) Does not include dambar protrusion of 0.05 max. per side.

All dimensions are in units mm

The drawing is in compliance with ISO 128-30, Projection Method 1 [-G-@-]
Drawing according to ISO 8015, general tolerances 1SO-2768-mK

27 HEIMNE
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