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5| MEcE

2 5|HEicE

A M
LOADO T 1 | | 36 TLOAD3
FWDO —— 2@ | 35 TFWD3
GNDPO—T3 . | 34 —TGNDP3
GNDCT 4 : | 33T3GND
CSNCT5 i i 32 CTVBAT
SCKCT86 i | 31 T GND
sSicT7 30 T GND
VIO 8 29 CTIVDD
SOCT9 ; | 28 TDRV3
GNDCTH10 | | 27[CT3DRV2
RESNCT{11 | | 26 FTDRV1
GNDCT12 | | 25[TDRV0
FAUUTNCT13 | | 24T43CLK
GNDCT14 | E 23 —TIGND
ENCTH15 | | 22 TGND
GNDP1CT{16 | ' 21TIGNDP2
FWD1eI17 | | 20 T3IFWD2
LOAD1CT18 | . 19 TLOAD2
N J
& 2 514 EC
3| BIE X FITheE
w1 SIBE X B ThEE
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: 3.3V 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.
(RBELTHR......)
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rR1 (8) SIHEXMThEE

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

HIEFM 8
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3

3.1

3.1.1

+F2

BSRFHERSR

BN RATEE

B RABEIEE

B mKXBEFTEE
T;=-40°C & +150°C, FRrEBEMEXTH#r, ERBEFRANIIM CFEZERE) -

Rev. 1.2

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

Max. supply Vbb,max -0.3 |- 19 \Y

voltage

Max. supply VBAT, max -0.3 |- 40 \Y

voltage (VBAT)

Max. supply W10 max -0.3 |- 19 \Y

voltage (VIO)

MaX. d|g|tal VCLK,max -0.3 - 19 Vv

Input pin VRESN,max

voltage v ’

(CLK, RESN, EN,max

EN, DRVX, VbRryx,max

CSN, SI) Vsck,max

VesN,max
VSI,max

Max. open VFAULTN,max -0.3 - 19 Vv

drain

output

voltage

Max. Push Pull | Vsg 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 Eionox
=
VLOADX*(ILOADX+IFWDX)*tpulse| <=2 mJ shall not be

Max. FWDx VEwDx,max -0.3Y |- 40 v 1) During negative pulses (Vewox < -0.3

voltage V) the maximum energy of Erwox = |-
Vewox ™ (ILoapxtrwox) *toutse| <=2 mJ shall not be
violated.

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

voltage

HIEFM 9
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3.1.2
3

H3BRAERTEE
Yo7 B oA TR AE
T)=-40°C E +150°C, FiSBEAEXITFH, ERBARNIIM (RESEAE) .

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 Iso,max -5 5 mA DC
current (SO)
Max. input lcLk max -5 0 5 mA Maximum allowed forward and reverse current
current (CLK, | /oo max through ESD structure.
RESN, EN, e
DRVx, SCK, EN,max
CSN, S|) IDRVx,max

Isck,max

lesn,max

/SI,max
3.1.2.1 TDS_JBAFTMEE
ARE BET UL BT DB 7T ATGES KT Z5 (B R A [T AT a] BB TEZEXT R A BT 1ER 1 T EIEE

SIS AT ATZE E . SERHTIRIFTFE S TERYLLIC TEEAEZ P I F1F TR T
RIPTIGET BN T IELLE B HTIRI TR 1 8%

ARG RN L] T IEE T EER,

3.1.3
w4

HIRARETEE
SXHBARETEE

Parameter

Symbol

Values

Typ.

Max.

Unit

Note or condition

Junction
temperatur
e (TJ)

T,

150

°C

Extended
junction
temperature
(TJ
extended)

TJ ext

150

175

°C

parameter deviations are possible
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BEFERSH
rRa (8) EaNEXRETMEE
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Storage Tst6 -55 - 150 |°C
temperature
(TSTG)
3.1.4 PR AN
xS FREEFGIPIR M
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
ESD VuBMall -2 - 2 kV ESD robustness Human Body Model
robustness (HBM) according to ANSI/ESDA/JEDEC JS-001.
HBM (all pins)
ESD Viemglobal |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 TESEE
3.2.1 TEEHE
=6 TEEE
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Functional Vob 45 - 55 \Y
range (VDD)
Extended Vbp,ext 35 - 19 % Outside of the normal Functional Range of Vpp:
Functional . Voo < Vb, uv,Th: SPlI communication
range functional;Power-stage off
(VDD) . Vbo> Vop ov Th: SPl communication
functional; Power-stage off
Functional Veat 6 - 18 v
range (VBAT)
(RBELTHR......)
HIEFM 11



TLE92464ED
Four channel low-side solenoid driver IC

(infineon

BT RSH

Rev. 1.2

xe (&) ITFeE
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.

Extended VBAT ext 4 - 38 \Y Outside of the normal functional Vearrange

functional parameter deviations are possible:

range (VBAT) *  Vearl4V...6 V: Parameter deviation possible
¢ Vgarn18V...38V: 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 -0.3Y |- 40 % 1) During negative pulses (Vewox <-0.3

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

Functional Vi oanx 0.3V |- 40 Vv 1) During negative pulses (Vioax<-0.3

range (LOADXx) 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 fsys 275 |28 285 |MHz For use of external clock, clock divider must be

clock set accordingly

frequency

System fSYS,WD 27 - 29 MHz

clock

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_ThEESEE

pE TELIEEER, ICIIRBRIIIPEERETT,. BIFIEEEITX B TIF IR LEHHI5

1 FHEEH o
HIEFM 12
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Infineon

TLE92464ED

Four channel low-side solenoid driver IC
BSRFYEREE

3.2.2 150°CLl &

r7 150°C LA EB#k

7,=150°C & 175°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vesr=6 - 18 V; FRAEMHEXITFHIREE, EBEFANIIR (R

FEHERA) -

Rev. 1.2

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Shunt Rshunt - - 190 |[mQ
resistance
ON resistance |Rpson - - 215 |mQ
Average /err,absolut -6 - 6 mA lset=10 - 500mMA
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 larr relative -2 |- 1.2 % lset> 500mA,; single channel operation
current control Isetpar> 1000mA; parallel channel
error, relative operation Vex = 13V
Diagnosis Ius - - 130 PA <|_DIAG>=00g
Current0 Iis
3.2.3 AR
*s AR
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 Rusa 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).
HIEFM 13
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IhaEWiEA

4 ThREWiER
4.1 BB R

4.1.1 TDS_EBJR
vDD 5|

VDD 5|fii#] GND 5|2 25 R R SREY FRIRAN 15 | fil, @ XS | N EREE B/ T. A TR
ReFpVEBHGRA TR, FTEERAMBERRSEBNFARPCBTR.

VIO 5| i

VIO 5|15 sPIdsitH 5 Bl (SO) HEE, BN iZEZEIMAIEEEHY1/0 BBIR (3.3VE(5.0V), VIO BB[EREF
A] LLUET GLOBAL_CONFIG EH1F28HI<VIO_SEL>(# TR &,

VBAT 35|

VBAT 5 |BEI23a NG B, AT S A0 i B St B [ AR Sk 12 B R R, 125 | IR IR = I MR P R
M, FEIEEBRRREM.

GND/GNDP 3|

GND %Ig%ﬂ%iﬁiﬁﬁ’ﬂﬁi@% IR, T GNDP SIBIRINERRZHITNRIMSIH, BIBCRKEFRE GNDP 5IHISMERZE]
GND 25,

EEEEM

NRASEZEAT REMEEZTIE, NEFEILE (POR) BERSFSFIHFRIFEEMRS. FrEHE
mEEHINERSE, LBEMARE

SEEME R E)to B, EFREUEFENAARISPHED, FAEULEBEZR GLOBAL_DIAGO
EFFERBYML <POR_EVENT> BN 1, XAIATHRER ERZMEKE 0 EREAXET EBEL

4.1.2 TDS_RBESIT

FEIESIBIV ear «  VioFQV ooBIEBE BB LA B NEBEBE (ADC BEEBE. REERBEE) TS

=, MNRBEBIMENTE (oV) RENEFHENEXE (UV) BE, NENEBERE, R VBAT
OV/UVoh, RIE/SEHESIBEIIEFFE <EN_CH> IIRBEN0"REABE R FBRVernFIRERFNIE T 28
(<VPRE_OV>) #[&5), OV /UVEPERMH=FEESHHNREVEERET.

18133 GLOBAL_DIAGO H1F2s PHIMEMNATEMIIRE N 1 RISTRIMEBHEBERE (Voar« Viow Voo ) B8

f&, MICIZREREMPENISTE GLOBAL_DIAG]1 &1Fes., HEEMIEISRUREEEIENBER. R

KMENER A ZB MR EBEEFE, FB_STAT ZH 1728 PHIARE L <SUP_NOK_INT> #1 < SUP_NOK_EXT>
AR CEIET.

VBATE’\J/)_’\E*DﬁEEEHEﬂEVBAT_TH%ﬁ%%I:Pﬁ%g*D§1ﬁo

VBAT, vv, TH= < VBAT_UV_TH >-0.16208V
VBAT, ov,TH = < VBAT_OV_TH >-0.16208V

AW |

FB_VOLTAGE1 FHFasieHMZ RN Vo FVorBBEo Vear BBIE{ERI M FB_VOLTAGE2 FiFasH 1% H,

SMNERFIAEREB R SN S e B 1R B

GLOBAL_CONFIG EF1F28HHI<UV_OV_SWAP>{iI & /9“1 #4 TNt a0 R Mt s Th, W ov/uv &Mz

;VD D_OV/UV>. <VIO_OV/UV>. <VBAT_OV/UV>. <VDD2V5_OV/UV>. <VR_IREF_OV/UV>. <VPRE_OV>
0

Rev. 1.2
2022-02-01
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Four channel low-side solenoid driver IC
IheEi% e

<REF_OV/ UV> B{il, AJLUEEHF GLOBAL_CONFIG ZFasHHI{iI<V1V5_OV_TEST> B(<V1V5_UV_TEST>IRE
A1 RN FREREEFHA EEBEE{I(POR)

4.1.3 HIREBSE
+*®9 RS

T,=-40°C Z 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vewr=6 - 18V; FRAEMBENTHBEBE, EREANSIH
(FBRE=ERA) -

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

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

consumption Diagnosis off

normal mode

VBAT current |/ygaT inactive |~ - 10 MA Vear=18V

consumption Voo=0V =V

inactive mode

VDD current b 10 21 30 mA Vop=5.5V

consumption

VIO current io - - 1 mA Vop=5.5V

consumption Vesn > Vesnhigh

VBAT Veatuvn | (X8-1 |x* (x*8+ |V x=<VBAT_UV_TH>

threshold 1965 |08 02087

VBAT VBAT,OV,TH (X*8'l x*0.1 (X*8+ Vv X= <V_BAT_OV_TH>

threshold 1965 02087

VDD Voo,uv,TH 3.7 - 45 v Voofalling

undervoltage

threshold

VDD Vbp,ov,TH 55 - 6.4 v Voprising

overvoltage

threshold

V|O V|O,UV,3V3,TH 2.6 - 3 V V|o fal“ng

undervoltage

threshold 3.3V

VIO VioovavaTh |36 - 4.1 v Viorising

overvoltage

threshold 3.3V

VIO Vio,uvsvtn | 3.7 - 45 v Viofalling

undervoltage

threshold 5V

VIO V|O,0V,5V,TH 55 - 6.4 V V|o riSing

overvoltage

threshold 5V

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

time initialized

with RESN

(RBELTHR......)
HIRFA 15 Rev. 1.2

2022-02-01
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TheebieR

®9 (£2) BIREB ST

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

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 LEDNE T e
4.2.1 TDS_Bi§h

O RGBT fos FREERE PLL (BIAEIR) 4R, FH:_FjJWﬁlﬁ‘ﬁ?u@(—?—5??93%%*D1§5H?E1ﬁﬁ]‘%¢0 PLL
AIHRE IR F 25T FEINTE CLK 5| Bl _EBYIPERFEFZ BT S S IR AT Hh, AIIEIT 4RAZE CLK_DIV H1F28
FIAY<EXT_CLK> i HE3%E4R PLL B EHR fok o HEETE Jk,_\mﬂﬂﬁffﬁiﬁ‘FEEﬂzEﬁ%}Eo EERET R
HAle], BYEhEITIMIREA, #H<|N|T_DONE>14?&,EF?O AR ThARIRIE, FB_STAT 7784 H
<INIT_DONE>fiE H1, HEN#HEI IBWHEEH.

CLK[}—— fox fo Jovs Clock Jovs Control
- MUX] » 1/N » PLL > Watchdog > Logic
Internal | <gXT CLK><PLL REFDIV><PLL FBDIV> <CLK WD EN>

Oscillator

3 B $h 4 AR
RGBT HINES s B TNAE ©

f f < PLL_FBDIV >
SYs = JCLK " 3" PLL_REFDIV >

/Etz

BT IEF N ERETEEIN , TR E PLL 239728 LUF B R AT IR s  (WRBIFITHITEFE
B”) . MNRERAREET IR, WoiMesilFERMNARIEH RIS, PLLEHESIN28<PLL_REFDIV>
F PLL R4 $M88<PLL_FBDIV> FY{E I F CLK_DIV F7F2EH,

< PLL_REFDIV > = round( Jeik )

1MHz
< PLL_FBDIV > = 56MHz-< PLL_REFDIV >
ferx
2R3
e 16 Rev. 1.2

2022-02-01
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Four channel low-side solenoid driver IC

IheE5 BA
+&10 Ne#iEfFESRIgE
foik <PLL_REFDIV> <PLL_FBDIV> fsys Error
(MHz) (MHz) (%)
1 1 56 28 0.00
15 1 37 27.75 -0.89
2 2 56 28 0.00
2.5 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
75 7 52 27.86 -0.51
8 8 56 28 0.00
4.2.2 TDS_BY§hE %

RER R SIS Fhf oo P FH BRI BV A $0 5 )30 1547, 1813 GLOBAL_CONFIG & 12889 <CLK_WD_EN> fiI 1%
BENO0, IZEANHE A, REEEBEERT, B FB_STATEFZ28TAY <INIT_DONE> il 1 8%, A 8]
BN #HE i E, yu%%zﬁﬁqu:fsvsﬁﬂjﬁitFﬂg&ﬁ%%fsvs,WD , M3E333% GLOBAL_DIAGO & 1728
Y <CLK_NOK> IR B 1 RIERITHE I JHEEE, FIEhEREKIIWER, RMEHNRERN. MR
BRI HRES R, 2SS IEIHNTEBRERE.

4.2.3 TDS_1/0 5| B

RESN 3|
RESN 5|1 2B FERS M, INRZSIMAEEF, NrEEEYXA, JELTFEMRS, H
BFfESFERYBENMNANEZRIAE. GLOBAL_DIAGO ZH1F85HMII<RES_EVENT>ZR iEId RESN 3R]
& BIE I, RESN 5 NS|HI7TERNEBH I EEF (GND),
EN 5|B)
E‘l\l SIS EFEEMEIM. HiItsIHAKEFR, FrE@EYXF. EN NS IBITERSFRAEE
I~ (GND)o
FAULTN 3|
FAULTN 5|I2FF R, NRINER EAEESEHIMKE, N FAULTN 5B TFTEN,. L8HiE
WA EWFEIRZS. RESN 5| AR EI R FHKREBPER, FAULTN SIBI#EH{EKEF. AJLLSEE
%8 FAULT_MASK ZH 123 PHIER FEHRAIRFE#R FAULTN 5| LRI FE SR,
o EEEX:

CHx ICCTRATEE

Rev. 1.2
2022-02-01
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TheebieR

CHx PWM B &S
CHx T RHEL
CHx fA B FFER
CHx XZR& R B8R
- CHx J5ERE|Hh
rhoid
FR o IR
SPI B IR
B KIS IR
BIRTEIR
EN 5|BIRSIER
PRIER /9N ER B TR E PR
CLK 5| B
WNRFE MBS ERERIN, MAZRTE CLK 5B L HEINENF N FME S oo ERRERES AT, 35H]
NEEE] GNDo CLK IS IHITE R ERHHI ZE KB (GND)o
DRV 5|
YNSR@IEET DRV 5| BB N EIERENET, N DRV 3|HIE] U EIESHMH %, DRV NG IBITENERHE
THIENEKEF (GND)o FKRfEFIHY DRV 5| BN EREE GND,
SI. SO. CSN. SCK S|
SI. SO. CSN # SCK 5|fI£ERY SPI 2 0, S EIESIR SPI ZT5,

4.2.4 /OB S HFE
4.2.4.1 FE4%i\ EN. RESN. CLK. DRVx
+11 JSHISIN\ EN. RESN. CLK. DRVx

T,=-40°C & 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vawr=6- 18 V; FREMEXTFHHEBE, IERBIRTNG|H
(BIEZHIRA) -

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

Dlgltal hlgh VEN,high 2 - - \'
threshold V. .
voltage (EN, VRESN’h'gh
RESN, CLK, CLK;high
DRVX) VbRyx,high
Digital low VEN, low - - 0.8 v
threshold VRESN low
voltage (EN, v ’
RESN, CLK, CLK,low
DRVX) VbRvx,low
Digital input VIN_HYS,EN - 50 - mV
hysteresis (EN, | v HYS,RESN
RESN, CLK, Ve
DRVX) IN_HYS,CLK

VIN_HYS,DRVx
Pull down /PD,EN 10 - 50 LlA Vn=0.8V
current (EN, Ipp RESN

Ipp,cLk

(RELTH......)
IR 18 Rev. 1.2

2022-02-01
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IhRELEA
11 (42) #%I%\ EN. RESN. CLK. DRVx

T,=-40°C ZE 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vewr=6- 18V; FRAMENTHBEBE, EREANIIH
(BREZEIRA) -

Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

RESN, CLK, Ipp,DRVX

DRVX)
4.2.4.2 FAULTN
®12 FAULTN

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

Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

Output VeauLtn,Low |0 - 04 |V IFauLTn =2 MA
low
threshold
voltage
(FAULTN)

Output IFAULTN,LGK -100 - 100 pA No fault present
leakage
current
(FAULTN)

0V < VrauLtn<Vio

4.3 IC BIERE
4.3.1 TDS_IC IR 1ERES

SARE:

o IISPIIESHINEZE 16 I i,

o YUTERBEASMRESE, FrASPIEFFENEEEE I ARIAME,

EEEL:

v FTE@EIYWEA, <EN_CH>{U#0, FEEBE1L,

¢ BEZEEEZA (HSHALSEREEEZA) .

o BEERER. 2FRE. FITBEERIENPLLYNEE R BETEConfig Mode FALE,

ESIRKN:
¢ XEBEENEZBERNIZEHNEESKRATER.
EERERE:

o ICKERMmERENRISFRE SPI R E,
*  FAULTN 5|HI#ZHI{EE BB,

TEHRPRSERR 7 30 5% 0

. Rev. 1.2
HIEFM 19 v
2022-02-01
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Four channel low-side solenoid driver IC

ZhREBLEA

Infineon

OR-Condition
"POR
RESN pin = low

Supply ok

clock too fast fault

clock too fast fault

3
Critical Fault
State

AND-Condition
FB_STAT register:
INIT_DONE=1
GLOBAL_DIAGO:
SPI_WD_ERR =0
CLK_NOK =0
<VIO_UViOV==0
<VDD_UV/OV==0
<VBAT_UV/OV==0
=COTW/Ex>=0
GLOBAL_DIAG1:
<VDD2V5_UV/OV=>=10
<REF_UV/OV==0
<VR_IREF_UWV/OV=>=0
<REG_ECC_ERR=>=10
DIAG_ERR_CHGRO/1:

<0TW/Ex>=0
CH_CTRL:
OP_MODE =1

clock too fast fault

AND-Condition
No clock too fast fault

RESN pin = high

Mission
Maode

YPOR
OR
RESN pin = low

OR-Condition
POR
RESN pin = low

OR-Condition
POR
RESN pin = low

OR-Condition
GLOBAL_DIAGO:
SPI_WD_ERR =1

2ACLK_NOK =1
<VIO_UV/OV= =1
<VDD_UV/OV= =1
GLOBAL_DIAG1:
<\VDD2V5_UV/OW> =1
<REF_UV/OV=> =1
<VR_IREF_UV/OV=> =1
<REG_ECC_ERR=>=1
CH_CTRL:
OP_MODE=10

U: POR: power on reset
2 Clock too slow fault detected

Ela #HIERESHER

BUEFM 20

Rev. 1.2
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Four channel low-side solenoid driver IC

IhaEiBe
4.4 BEEI
4.4.1 TDS_EEER

ICREARRMEIRITH BB, FILUBESRIEMODET FE Kt F@ER ., NEERER
N A A AEEERT, XFHIRIGERNE BT BUR T FRa@ERl (S0 Bms

r-‘-,,:::::+l—)
o

4.4.2 BEET
Channel Mode Measurement Period T...s for Feedback Values
Channel off No measurement active
Current Control ICC Dither Period Tpither
Direct Drive via on-time (TON register) Dither Period Thoither
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 - (4/6CHx)

ARE: RIFEBHLAIE N E R B F BB R NE N F. EHNERIT, HEMLITFETF

o

4.4.4 TDS_Mitn{s B@ERN

ARE: B BER) F B R A IE S, 15 SR ETE o

4.5 ThELR
4.5.1 TDS_iEEM#IAR- (4CHxX)

ZE RN T O MR EEIEE, 8 MEERNREIREBRFIANEDMOS &R EH BRI B EA

o AE R RN B RIPH XM R B R INMPERN R, S5 80 LUEEE] LOADX
SR, STFREMESAE, HTE FWDX 5L ARIN R E LASKINIMNIBEIR, ThERKM M B ERIERTI T
CH_CONFIG F 1728 P LRizZ.

. Rev. 1.2
HIEFM 21 v
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ThaEEWiEA
Output-Stage
LOADx
——
A5 AD ‘_< Rshunt
[:l FWDx
ot Current _ PWM L
Selpoin CoLr::E:’I\er | Driver Block IE} pumos

+

r:l GNDPx
Dither

Channel x

4.5.2 TDS_HEGRBHEE - (4CHX)

ZICEEREAHBIET, rIIgMSSHNRAREREE]. BEFIUREEIF2r] AT EHEL, &
BEoMBEIANFEE, BE2MBEEINMNBE, NEBERILUET SPIEE, HBIELTFEERER
BY, BILATE CH_CTRL &FEFRH B A ZAHEOEERT,

VBAT

§ Lioad

Iloadx,y,par

oA

AZ - AD
<y>
[

L
AT - AID Rshunt LSA>D
x> <x> X
r
L
= DMOS DMOS FWD
; Current PWM " <x> <y> <x>
ESIpoal Controller > Driver Block —|H-} [ y
o <x> <x> Ly
GNDP
<y>
Dither d
<G PWM
Driver Block
<y> r
Parallel Channel GNDP
X
Ele HEGBERE MiEE

BT 28 A MIBIE Y X BTIR S IZHT R 2 . X MIBIERY MODE 1728095 N1 RS ZR& H %[0
T, MBENERISERNERE, RONE, MBENERGSTEFHEBOIRBES, MEE
f_El_)\llj_CH> IS NERAEHIRE 0, BAHBKBERNG, HNRNBEEMEE NFERNEE
1T 4o

BRISEE

. Rev. 1.2
HIEFM 2 v
2022-02-01
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Four channel low-side solenoid driver IC

TheebieR

EHBGREZENXT, FRI@ENRERMEEE. B, BMEEENERTFT (RIEAXL) 2

ENERY

K HTHhAE

EE OLSG (fARFFR&/FEREEIM) HMEMNREEROIZRESER. oc (IR FIFTheEEEMMEE L

HEY. MREBERMBERNE OC P&, MFHMBEBEHBRHEEA,

R iRThEE

FB_I_AVG HFZ2 M ERR AR EEN MBERREEME EREER, ATUMNEBERRATHR

i

4.5.3 ThELBSIFYE

*13 hRE B

T;=-40°C & 150°C; Vop=4.5-5.5V; Vo=3.0-5.5V; Vaur=6 - 18 V; FREMEXI FHIFVERIE, IEMEEFRNGIH
(BRIESZHEWEA) o

Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

Shunt Rshunt - 140 |185 |mQ

resistance

ON resistance |Rpson - 115 [200Y |mQ 17,=150°C, lionx=2.0 A

Leakage ILoADx LKG -100 |- 100 |pA Vear = 18 V; Setpoint = 0 mA; Diagnosis off
(C&;;egi, FWDX) fruox L

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

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

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

20% to 80% of applied load voltage
<SLEWR>=01;

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;

4.6 =2 eyl

4.6.1 TDS_FIYERIEEE
FH B RIEEERSETPOINTEFZEs F<TARGET>HIABT RE., HaiilEr/ERESEEIN TEFIT.
BERESMNIERE T EERIEEN (BFERIELERTER) -

Rev. 1.2
2022-02-01
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IhaEiEA
Measurement
Result [mA]
2000
250 i
A
o
2000 Load Current
[mA]

&7 EBREE

4.6.2 R EBEHIES (1cC)

4.6.2.1 TDS_FR53 EBiEHIEs (1CC)

FEERIZEI T AN XAV R A E B A HERBATERFAEXIREE. NRABEAEE
S8, IR RHRIBRRE

1B, MRAIREERXRA, BRBFRERILR _IREFZ IR

Mo BRERIZE (cC) EF—ITPPWMBERANROBRIZENZNEK, XERE—IPWMERE
MEBERIEFETERER. THERIERRE (AHREANERZENER) FHEMTR
g SMPBEARERTIEERDSHEN, DRETH. EXMMERABBERGIIEMN. =
MO BRREBIRENRDBEHEN, WREXH, BRBILR_IREEHELF. SMDBRR
EZERE, FHEMAIIKEE, XMWRE T — B PWwM ARG, 1CC XA R M 7=
ERRVBERMELY, XERFERBIFEREMIREATBETE,

Rev. 1.2
2022-02-01
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ThaEEWiEA
Output Stage
State
—— e
“on time” “off time”
Load |
Current / / setpoint
Error threshold
Integrator - 4 — — — — — v — j_ — — = 0 = -
Els B IR

4.6.2.2 TDS_FR9r 23 PR HIME

NTBRIRDIIHEE, ICCTROIITLUE, FR92IPRH(ERIET INTEGRATOR_LIMIT ZF1E23HRY +/-
<LIM_VALUE_ABS> E2&,

ANTBRBISEENTEEREIE, 5INT BoifRF{EINRE. EEMREEXNTEREHIPWMER, %
BB BRAIERHIS +/-<AUTO_LIM_VALUE_ABS> (INTEGRATOR_LIMIT Z7728) . BEGIfR&HIETE

f&, ICCEmME EEEFN 28 R{E+/-<LIM_VALUE_ABS>, B ENIR&IEIHAER @i
IFSETPOINTE 185 HI<AUTO_LIMIT_DIS> B N1RZH,
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IhaEtEA
_I(t)n
setpoint
1 (i(t)-iser)dit 1
<+—Autolimit—»
Eo BrIPRGIER R
4.6.2.3 TDS_PWM SRRz H|

AR A EHE B EFEMICCIERIZZIPWMIBIHSTZR, B OB & ERFR D 28 RERIAZE LS-FET Y
Si@ERtE], MMmiEZEE pwMm BHR, FRoHEEK, FENEEK, RERENTROSRHENIEE,
BEX[FHEERERNNE, BENESENERSEMBRBRANREEMREENE, XRKEAT UL
EEENSENEERE,

B8 SEY 2@ EF0 5 28 FE R H N nl i@ CTRL 7225 A <MIN_INT_THRESH> ECERI&/)\
BERBEN,

B MR ER 2 2 ERBEPWME SN,

Fohig B SEatiE

WBITTE CTRL_INT_THRESH HF28 PRIZEE R 723 E <INT_THRESH>, AJLAFEhi&E IRGH28 S @AY 8]
LUK BARPWMEHR, HAIUEIT R PERIODZ 1225 FAY<PERIOD_MANT> I & 1 0 SREZAHPWMIAERITHIZS,

B zhPwMizEEl

PWM{E SHMEEHI2ME R AB TR S K BT ITH IR RIATPWMESINE, ZITHIIFEE LS
PR PWM EHR, FIEHES pwM BHEIFF25EY PWM B HEBM&EH#HITELIRFRE. PWM BEHAA
BNREFRLULE KI, REESD PWM BE#HITRS,. EH230EmEEEPWMES B SIERTE]
BEILPrPWMAER SIS ERIPWMAE HAILAD, B LUBETEPERIODE F2sHIZE— "N BEARPWMBERA T period B
TEARIBPWMIS SHNFEITHI2S,

< PERIOD_MANT > - 2( PERIOD_EXP >

Tperiod =

fSYS
2 4
EiT IR B (I<LOW_FREQ RANGE_EN>KRSLHRBB MM BFPWMEESHiR, il TitsE,
< PERIOD_MANT >.8- 2< PERIOD_EXP >
Tperiod = fSYS
AR5
HETH 26 Rev. 1.2
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TheebieR

CTRL_INT_THRESH ZF 7728 A <INT_THRESH> )JRE B RIEEE N T 5K PWM 1T 585805 R E AR
PREE, ENAFMNIESESZR], UAEE <INT_THRESH> B, PWMESIMFRITHIBBITHEHMEE
A LAMFB_INT_THRESHEZEZ28HIREL, PWM{ESHIEITHIZFITEHBVFE T LAMFB_INT_THRESHE
FeaHixo], HER BT XY <INT_THRESH> #1T4RIE, LUB/LPWMIS SIMRITHIZSHVEIIATE], FI40
EERSEEENG.

2E BaRENEEELTATFICC IEEETTHIEE THRACE (<AUTO_LIM_VALUE_ABS> >
<MIN_INT_THRESH>+0x3),

PWM{E SHMZE{ZHIS L KI o] LUEE PERIOD ZF 1728+ HY <PWM_CTRL_PARAM> 1B, FRESBEKIRE
5, NMRAEPWME SHIERITHIFERANERE, KIEN0SSFH PWMEHIEREFIESEERT,
TERETURISEIE, FJREsHIRKHNXANE, RASEF— LANBIRNEFRNSIMN

K, MERFHIBAEZETHROTIRNER, BTIRECTRL FESRTH

<PWM_PERIOD_CALC_MODE>,

4.6.2.4 TDS_PWM AT ELL

R ICC D 83E TR EISEM EBIRMI R/ R EUT, MEX&H ICCPWMATES, MNEM PWMIT
FhtEHAENTRREEHF A AHNBRMERKR, MEXEXMER. XEKRERDBERREREET
FHF, FAINERLEERBHD.

AT LUEIE IS CTRL 1728 AY <MIN_INT_THRESH> RIEN AT 1 WEREZR AT D REHE, MESIEET
% BehPREIEIREREIFRMIAT. BoIfRFIESHGE, FA<INT_THRESH>IF A E AIFR 725

B, @I E{ DIAG_WARN_CHGR ZF7Z28HAY <PWM_REG_WARN> i3k H PWM ARFELES,

i(t) ¥

L L S e R R A A N <AUTO_LIM_VALUE_ABS>
t thresk
t
4
/
A — . /NS N
// minimum - <AUTO_LIM_VALUE_ABS>
/ f ‘1 -Autolimit active
/ B/
) ':‘ thre E
control /
10 ICC PWM BT ES
SE -
4.6.2.5 TDS_ERATES

MR ICC AP S ERF LTRSS 2R RE, MBI ICC BRIEATHTES<LIM_VALUE_ABS> fiIF INTEGRATOR_LIMIT &
7%, a0, EERETHENARESAEXMER, MEIEEIMA BaIRHFIEINRERAFERIAT, Mo
BB EMIZENTF CTRL_INT_THRESH ZF 1228 <INT_THRESH>, @33 & {iL DIAG_WARN_CHGR Z1728HaYtHN
<I_REG_WARN> i3k & HEEE S,
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IheEi% e
i(t)
:4—I0w solenoid supp\y—v:
|
| |
| |
| |
| |
| |
|
| |
| | t
.| |
ipiseat |1 S R W S . <AUTO_LIM_VALUE_ABS>
| |
| |
| |
| | t
| |
| |
: e ~<AUTO LiM VALUE ABS>
Autolimit active >
,,,,,,,,,,,,,,,,,,,,,, - <LIM_VALUE_ABS>
current regulation warning
11 ICC ERIATES
4.6.3 S BiREE
K14 SR REE

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

Rev. 1.2
2022-02-01

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Average larr.absolut -25 |- 25 mA lset=10-250mA
current control Single channel operation
error, absolut
Average lerr.absolut,par | -3 - 5 mA Isetpar = 20 - 500 mA
current control Parallel channel
error, absolut - operation
parallel P
Average lorrrelative -1 - 1 % lset> 250mA,; single channel operation
current coptrol Isetpar> 500mA; parallel channel operation
error, relative
Load current | /st 0 - 1500 |mA DC setpoint current
Single channel
operation
Dither current | /st Ipither | O - 1800 |mA DC setpoint currentincl. dither current
amplitude
Single channel operation
Measurement |/ oapx 0 - 2000 |mA DC setpoint incl. dither current amplitude and
current overshoot
Single channel operation
(RBET!......)
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ZhREBLEA
rR14 () HBSRMERES

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

Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

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

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

Single channel measurement range /.oaox Of
each Channel shall not be violated

4.7 iR

4.7.1 TDS_EifREAC =

— Al ERE M ENROR A o] LR A INE 39 BIRISEE, OBV IRshER LRk B R #El, BiREAIRIER
EEMSEELIEM=AFIERE, BiREEBIRERZNAIR KA R BIRIZE BEREK.
AT LUEE 1R & DITHER_STEP #1 DITHER_CTRL 15288 HY <STEPS>. <STEP_SIZE> #1 <FLAT> {E3Kfd
BETRAZIR. <STEP_SIZE> BEHEMENTIRMENSE, EPREERUFTIRE R T Fas P
<TARGET>, <STEPS>HYERTE 7 BIREFEN¥BE EHGH TERBMNT . <FLAT>BIERET
B RN R/ NI R KT & L BI7KF S,

BIR BB TRNEE foiner AT LATA TN ITE

2A

Ipither = < STEPS > - < STEP_SIZE > - e

2~ 6
ROEEAREALE 1 AIBTIRIBE (/set - lowe > 0), FFERTBEREBIAARS T RIEERINEETFEE /oan I
lonoxpar (FFEREIBIRIE) o MNRBAFEMEEEIREN 0, MEHRENM / oime SHEZHo

B4R A BB Toiher EHDITHER_CLK_DIV 1722 HI<MANT>, <EXP> {EVRTE . BUHRAEHAT niene AN SRS £ B 5
tref_clk E_“’X;ID—F-H_%:O

Tpither = (4 < STEPS > +2- < FLAT >) - trof ai

27
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TheebieR

< MANT > . 2°EXP>
fSYS

tref_c[k =

NG

Lflar = < FLAT > - Lref clk

29

;:;_bﬁ:?" jﬂ%<STEPS> = 0 .g <FLAT> = 0; ﬁyﬂfﬁﬁ‘gﬁTDither: treffclk

< dither period Toither 1

<STEPS>=4  <FLAT>=3

dither amplitude /Ibither

<STEP_SIZE>§ :
_________________ — — - setpoint /set

12 RS
4.7.2 TDS_EN{RESHEH

FRE i F 27728 DITHER_STEP #1 DITHER_CTRL HHYENIREEIES A DITHER_CTRL & F28f5, £

T— M BUREHRFIRET AR, EHABIRERNARAEHRESH (ENDITHER.CTRL) &, &E
UWEIMBHRECE (DITHER_STEP/DITHER_CTRL) ¥, SZ#HHIEH

DITHER_CLK_DIV ZfZ 21TV EER #t o o VB FTRFILANE R, WRIEIILIBFR<STEP_SIZE>R AR
TEE, NYEEREASEAITRE, WMR<EN_CH>{Ik%ih 1, NEEBEMNTRERMSINEIE (B
) Fis.

4.7.3 TDS_EiiR5PWM R

RS PWMHIEILZ THRERTE F—NPWMEHBF AR B ot EiRE RS, MmES M TRERA
BHEEERZ G, PWM EHINFRE X HEHENF R, SRERBFFEHE XA HTIRE LA
R PIEMEISIU E—Fi, TIRSPWMEIL AJ LB IZE

DITHER_CLK_DIV Z 723 HY<DITHER_PWM_SYNC_EN>fiI3R{#FE8E, ZH<DITHER_PWM_SYNC_EN>{I & {90
B, BREFEERIETH, SPWMIIERRS,

. Rev. 1.2
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ThEE5iEA
SYNC occurs
/]
I“ l' I
/ /
\ Vv
\ /
\ /
_____________ A/l _
vV
— Load Current without SYNC
’_ Setpoint + Dither shape without SYNC
l———‘ — — — —  Load Current with SYNC
I ——  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 iR E 5
4.7.4 TDS_{X IcC

SR IMEEREICC EE L F A,
4.7.5 TDS_HiiRS B RIS EERT

Bk 5 FRMISE (R 15 R BT IS BB 5 ARG R BY 8] N BT iBE A T35 R SR {E (FB_DC,
FB_I_AVG, FB_VBAT)o ZAZFIFHNKE =AY, BIRSHERISEERT 2EFHBEIRFEE, Fit, &k
TREASTIEFEAT nees (BIo1EAER) RE2R5HEMEEETHWRIFRY, FHEFIYRIRE (FB_DC, FB_I_AVG,
FB_VBAT) RFTEIEIR, AILUEITZRFEDITHER_CLK_DIVET 728 AY<DITHER_SETPOINT_SYNC_EN> K2
BEiREHSBEMSEET LIRS

DITHER_CLK_DIVEFZ2s P BIbit I N REM RIS EECZHEE, NWERNEREEERT 2ERER
— PN ERNELRRE IR mEFFSE (FBLDC. FB_I_AVG. FB_VBAT) o

4.7.6 TDS_{X ICC
2E UEFF R IRTEICC BB RR T AT,
4.7.7 TDS_ R E TR

FELETM AR EIIRIESHY TFEMEEENE AT, BiEXkABHEBMREFIEINEE, RETIRIIEE
Eljjﬁ'r/'_\ﬂrﬁ;af‘;ﬁ%mﬁE’J%ﬁ%ﬁiﬁ)ﬂh%ﬂ?)ﬂho 181312 E DITHER_CTRL 1723+ HY <DEEP_DITHER> {iL A] LASE
IR EEHRINEE
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TheebieR

4.7.8 TDS_{XICC

SR IMEEREICC EE L F A,
4.8 I=E;:147)]
4.8.1 TDS_EiZIXED

EEZER&D, BENRERERFPEETS, A7SEIWREEEKDR, HIUETRE <EN_CH> LI§E N 1H
BERERISEEENTRITEREEHANANEE, HIETRIE MODE FIFEE KA R EIZERENER.

&3 DRV 5|V EIEXEIET

EEZERMER T, @i DRV S|, BEAYE HRIRIEFER DRY S BVIZ BB FHITHI, R DRV 5|
BIASEFE, N@EEFTH; R DRV 5IFIAKEF, NHEEXH,

BT sPI A B E| M BIZREIET

TESPIEIZEIRCHIETN T, BER HRIRIERIEC B A RA# 1T, FEHAT seioaF DITHER_CLK_DIV &F1F
%;%%%?E§<MANT>$D<EXP>i§§o — N EHARN M SEBY 8]t o, 7] LAFE TON ZHF 1728 FHY<TON_MANT>1iL

F X o

7 _ < MANT > - 2<EXP>
period —
fSYS

_ < TON_MANT > .2<EXP>

tOi’l -

fSYS

2 10

4.9 ZHIhEE
4.9.1 TDS_HBEiR

ENNCOEEEEIRIIMNAFHFFE (oL) « I/ (0C) FFEE (SG) 2k,

NMEEUTLA:

o FREBEREIUNBIA N R ETEIRIMELEEY LOAD 5B Lo

¢ ZEERIBETTRESSE,

o (NHBELTESEXNABERRIZE

2T ELHE ON IRESIZ B A OFF RS2, RIfE A RIHIZET RS REL I TR ES T EECE,
ONIRZZIZ T

WNR<EN_CH>BUHBBERIZTEEFR I 0mA, NHEELTF ONIKRES. ONKRE THIFRE IZETTHAEER K
@R EBENERR. ONKRSIZH T EX D1E g (SG) MEMAFFE (OL) ¥E,
IXLEHTRE YT /9 ON RS TR AT B / IEIT RS ENPE (OLSG)e FEET OFF RS ZMIRX BT
1#7E£ OL 8% SGo

OFFRZEIZHT

MRHIMLUATER, MBEELTFRARS

1.  EBRIREENO0, H<EN_CH>UEIA 1 (EF OFF IRESIZHTIRSHIET EN SIS A )

2. MK EEIES, H<EN_CH>{I 0,

Rev. 1.2
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TheebieR

BN EGEUETFOL MR ABRR, £ 1N&HETE ON RIS R &HPEE HINE,.
TEOFF IR, LOADx SIRIFIAREE E THIEERIR ns M1 1 HFFBo  1ns # 1s WFFXECEM B REE
B]LATE CH_CONFIG &FE2sPELE,

VBAT

l VBAT

L

Load

IHS _enable
)

)
——— - —>
v
P

OFF-state | o . A LOADx

Diagnosis T Y
LS cnable \
S »
Lag R shunt

| FWDx
ILs

I DMOS

L

)y
GNDPx
r

Il

HH

]

E14 OFFIRZSIZHT BB ER
¥ CH_CONFIG F1Z23HHI<OFF_DIAG_CH>(IIZE 707, BUE OFF RKE&IZHT. OFFRSIZET@ISHITIUA TR
5| MR ERERACMHTE R O FFT R (OL) SRR (SG) =,
1. TROZERERRIR SBR, LRIZEERIR w2
v BORV om0 > Virnearp, MENEITTEFE,
o UNBRV om0 < Virnearps TIEERIB FRARSR,
2.  LRnZERERAR wiBA, THOZETER A
v UOBRV ioa0> Virweares MAZMIEI OL F7E DIAG_ERR_CHGR EH 1728315,
o OBV ion0 < Virnsarn, MEHME SG F7E DIAG_ERR_CHGR FH1F28 1570

OFF K@i@%ﬁﬁjllmgﬂiiﬁﬁﬁﬁﬁo OFF K%ﬁi@liﬁg;ﬂj%gT off,sequence o
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IhaEtEA
CHx in OFF-state
wait for CHx
handling
T |
[ ] settingtme | |
F::)It.
set YES set
SG oL
fault)t()it NO fault)t()it
& 15 OFF R&IZWRIRF
4.9.2 TDS_Fa # FF i& /52 B8 Elih (OLSG)

AR (OL) MIEHREIHM (SG) MBIV ARSI IMEENER. Hitt, XLEWPETONKREST

EXSY, VAN OLSGEPE, WNRIREhinSEAT B RER %?Tomeon#ﬁﬁﬁﬁﬁ/mlLOADﬁﬂ:ﬁE}Z}TEﬁIZﬂ
Blom > MIME OLSG,
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IhaEtEA
A
g Open Load or Short to
Ground hlappened OLSG detected
No i Totscon = ton1 + ton2
OLSG |
|
|
|
|
!
louTh I
|
|
!
: L ton1 . ‘tonz o
[
i L
t
& 16 B kaYoLsGH AN F

OLSG MES X HAMMNNIIERLY, FHi@idi%E DIAG_ERR_CHGR FZ288HHVHEN OLSG {iIRIET. 1Ze8{F1R
FREZHEIMIEEMR. ZW I ERRFF B<EN_CH>IBREN 417,

R ominae i1 OLSG HIPEAN ON IRZSHY OL BV&/)\FEHTo

R _ Vpar
OLmin — IOLTH

— (RLoap + Rsnunt + Rpson)

2 11

R somaei@id OLSG BRI ON RZSHY SG FUERAEHT

R _ Rroap - (Rshunt + RDSon)
SGmax — R .
OLmin
~312
4.9.2.1 TDS_OLF{EEE

T EFFRR BB/ o P] LUEID CH_CONFIG FH17881L & M E E BESEX FigE fRRVSE. BRSOl FEE
B9 0 3RZEF OLSG 12,

EEoLHE

B 7E t1 3 B B ol @1 (i F B <OL_TH_FIXED>##1T4mAZ,
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IheEi% e
< OL_TH_FIXED > - 128 - 2000mA
Torty = NEN
< OL_TH_FIXED > - 128 - 4000mA
IOLTH, parallel = 15
27 -1

2~ 13

AFE BHIFEIRTU FHIOL #2011K 2] 8 [2]E 218 Ar & SC 2
3t oL HE

X E RIS KRR RIRE Eler, EIEBURIE B atneo 1EXT AT IR B ERIE L FER<OL_TH>FIFZEE,
B RE<OL_TH>1K B A0 RZ AN A d A IR B

< OL_TH >
Torrer = (Iset + Ipither) - B E—

A 14
FERE: FEXTIEE R A FIE T F Al s

i MY ER

AL EMERHRIE), R FERAEEROLEE, TEMBAEEREHRHEREBRELET K ZE. —
M EMER R — 1 PWME HAZ— IR Bh 28 TR B) B KB B

Torscon( PWMEER > Toiscon Jo AJ LUBIT EZE TON B 1F2s Y torse nmeour SRIEK S48 5T T E M ER . 1TE
MEESERfE, OLSG KMIMEE oL FEYIHREIERT OL H{E. SNR<OL_TH_FIXED> iFEEE I 0,
MTE BN A= EE(RT OLSGIE RS-

(< OLSG_TIMEOUT > - 256 + 255) - 64
fSYS

toLsG_TIMEOUT =

A 15

4.9.3 TDS_OLSG &4

— P EISMN OLSG-Warning 127 LOAD 5|l EBIEBETELAM BREERIIZE AT Vi sarpoo @T\\%Pﬂiﬁﬁ
Iﬂ_jzﬁﬁjglz%ﬁmk;‘ﬁB%ET.]-IE—IJtOmedOW o yu%& tOLwindow WJ:T;:FE@H:II& 9 mu%;i*ﬁﬁ%Eo Eﬁﬂl&%%?g

n

DIAG_WARN_CHGR Z1Z28HHJ <OLSG_WARN_CHK_NOK> /7 1, 1@iZiREXA]EPR <OLSG_WARN_CHK_NOK>
i,

NREERTN, MBI DIAG_WARN_CHGR 1728 PR <OLSG_WARN> & B 7 1 K45 ANE OLSG &
£, OLSG B2ERVIEREM, aJLUEIDERR CTRL FZE ML <OLSG_WARN_EN> REH, &k
DIAG_WARN_CHGR ZF 1228 HY<0LSG_WARN>/5, OLSG B E{I<OLSG_WARN_CHK_NOK>E A 1.

t OLwindowE_I' LXT:E CTRL %ﬁ%&qﬂ EEEO

(< OLSG_WARN_WINDOW > + 1) - 64
tOLwina‘ow =
fSYS
2 16
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IhaEtEA
OLSG Warning check
<OLSG_WARN_EN>=1
DMOS toLwindow :
> |
on |
off | >
[ I I t
Vioanx 1 I | |
I I I
I |
VTH_BaT/2 : | :
\ | /\ . X
| | 1 t
ok  <OLSGW_CHK_NOK>=1 <OLSG_WARN> =1
& 17 OLSG-Warning 1 OLSG E5 1R
4.9.4 TDS_fa i FE& (OL)

£ ONIRET, fAFFFE&EE DIAG_ERR_CHGR FHF23HHY <OLSG> g, IRA AR R E
H5I RBIOFPRSIZHTRSTAEY, 1Z23HEIT IR E DIAG_ERR_CHGR 7728 FRIVMERN <OL> (RIS
HMEE, ZBRFFREBEEZAEIKREERR. ZWRERIF B<EN_CH> B R E L1,

VBAT

.

Diagnosis

THS enable
OFF-state i . LOAI')_]A
S_enable
LI

FWD§

= 18 TR
4.9.5 TDS_f3REEih (SG)

£ ON RS, i8id DIAG_ERR_CHGR ZH1Z28HHHY <OLSG> I MIEHIFTER, RABHIELES @SR
BARZSISHI SRR EHN AT R, 12224 @ 18 = DIAG_ERR_CHGR {728 th AR <SG>1i KIS pE,
Zas R BE A EEIBEER. 12 BRRHE<EN_CH>IBRE A1,
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ThaEEWiEA
VBAT
VBATé
Ins
Load D t
THS_cnable
OFF-state —Ai * LOA]?_(
Diagn;s:s - T T ¢
ILS enable =\ RShunt l
FWD)lg_|
Is T
|_‘ Rse
ko |
L
»
L GNDPx
4.9.6 TDS_idfi (0C)

WREE (0C) 5 HimFH BB Z BRI EIMRRRTUER, EISE T faEfE .

MRAEIHEREERET loc , MEMELT R, Hitk, EOFFRESAIFTHINERL —/NEZETIE] tocond BE
ME], ATLUEEIECH_CONFIG 17 28HAY<0C_DIAG_EN> {iIfICH_CTRL 1728 PAYAER/<EN_CH> fiIi%
B 1 KA A I8 S8BTl tocono MATFEIIT OC 10 7 BIEC B IR TH28 SBAYIE] tocono

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

fSYS

tocon =

~AR17

EE<TON_MANT>(I FTONFF2sH, I5E<EXP>(IFDITHER_CLK_DIVHR, fERBIOFFIRESIZEITEtocon B

IERFFE Ko

<OC_DIAG_EN>TE tocon BIEAR E11Lo ﬁﬂ%wm_m, M<EN_CH> {i#5P%, 3 EDIAG_ERR_CHGR ZH1Z2E MRS
{_L?oc%umo BHREEEZA, HEIMIEERR, ZIZHMUEERNERIES A HEMER, <EN_CH>IBX
B“1”
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IhaEWiEA
VBAT
VBA’ELJ] T _
[us
Load Roc [1 D A
THS_enable
O!:F—sla?e | _ LOAI?__|
Diagnosis T EI hd .
Rshunt
FWD:vrg1
ok,
DMOS
)
’__|GNDPX
& 20 ORI
4.9.7 TDS_F#F28/0TP ECC

BE1Z23/0TP (—RMAIRIZEMERS) BIREHRESEIROENALE (ECo) MBIaME], RFTELIE,
MM B ZF77288/0TP ECC $81%, HEGLOBAL_DIAG2 Z1Z25HHY <REG_ECC_ERR>/<OTP_ECC_ERR> fil¥§
WEI, <OTP_ECC_ERR>REEBI RIXFRBEMRIELT A BEtRBRR. TiFes ECCHIRRBRAFMBINELH
%;iiﬁ)ﬂﬁ&ﬂ%%ﬁﬁ”o GLOBAL_DIAG2 FIf<OTP VIRGIN>{lI 3 RAIRIZH OTP 72A%38, bk
Z)\ I:I—Q“ 0o

4.9.8 TDS_NE B (BIST)

Zes IR T BIRINEE, UK ERS X RS FRNABH IR ML ERS M, BIST M€ =T£ IEAD
/T\Eig IEEIRMVEE ], (XBE@EIEIE“1"E N SFF_BIST 1723 HY <SMU_SLF_TST_EN> i REACERT
Tl & BIST,

Lot A SSBISTFYITEME, iI<SMU_SLF_TST_DONE>. <SMU_SLF_TST_UERR>f0
<SMU_SLF_TST_CERR> # & (i LII5 R E S AR 5o

T efil & 28BISTLE RIFMETESFF_BISTE F28AY<SMU_SLF_TST_FAIL>IA, 5 N 0BY, SFF_BISTE
FESP B ERMREMUE B BMR. I Z 2tk 235817 (T ELIERNHEE) S8
GLOBAL_DIAG2 FH 1728 RIHMN $51R1i <REG_ECC_ERR>,

4.9.9 S EIZHIhEE
®15 B IS IR AR

T,=-40°C & 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vawr=6- 18 V; FREMEXTFHHIEBE, IERBIRTNG|H
(BIEZHIRA) -

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......)
BB 3 Rev. 1.2
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TLE92464ED <|nf|ne0n
Four channel low-side solenoid driver IC

ZhREBLEA
&R15 (88) BSIEIZERTHEE

T,=-40°C ZE 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vewr=6 - 18V; FRAMENTHBEBE, EREANSIH
(BREZEIRA) -

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

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

threshold

parallel

OLSG fllter TOLSGON - 215 - CyCleS fSYS CyCIeS

detection time

OFF-state VTH_BAT/Z - VBAT/ - \"

LOADXx 2

threshold

voltage

OFF-state Toffsequence | 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 R iTiE

4.10.1 TDS_Jh 37 B3 = 45k

ZasfHRM T HUNBERRIRREZ, BTNAHERATEELNSE, BIRMBIRESNER T
TERRET U ERERO, XIRIDNER S b Bt B E A B i@ S R R T BTy fa g .

Rev. 1.2
2022-02-01
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Infineon

Four channel low-side solenoid driver IC
ap, >,
IhaEiEA
Vear
VBAT § Load
Solenoid Average Lr o A\
Driver IC | '__ILOAD
| L
|meas
L 4 A -AD |- Rshunt
FWD
— {1
DMOS
CCurrent PWM ||_.
(- ontrol + | P
Dither Driver Block T |
: GNDP
PWM
Feedback ]
\i
Average Average
Average Current Battery Voltage Duty Cycle
<FB_I_AVG_CHx> <FB_VBAT_CHx> <FB_DC_CHx>
\i
<setpoint> > C P
_) calculated laverage Solenoid
Model or
LUT g
errarl error2 PC
& 21 BRiEiE

4.10.2 TDS_FH R iRE

RIR{EFEE 1728 FB_DC. FB_VBAT. FB_I_AVG H#Efft, RIREEERERINERH T .. RIVTIHE (&
HBERRN") . FEBRABEENNERH T e FEH

RiIGEEZRINTARITE:
o NEEHER:

_ < TP_MANT > - 2<¥¥P>

Tmeas -

f SYS

AT 18

¢ PWMSERTE]):

_ < TO_MANT > - 2°5XF>

" fSYS
AR 19
¢ &=tk
BUEFM 41
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Four channel low-side solenoid driver IC

IhBEiiER
pc == TO MANT >
~ < TP_MANT >
21 20
o HEHEE

< VBAT_AVG_MANT >
< TP_MANT >

VBAT = 41 . 47V .

2T 21
v EEHREER (BRFSE

<I_AVG_MANT >

Tavg = 4A - — =5 ANT >

AR 22
i[15<TP_MANT> FI <TO_MANT> {iiF FB_DC ZF7F288 . fiI1Z<VBAT_AVG_MANT> F <EXP> fii T FB_VBAT
EF#8H, s <I_AVG_MANT> i F FB_I_AVG HF7F88H, {ilfi<I_AVG_MANT>RTHRASHHFIME (=
BHEIEMD) o

4.10.3 TDS_SEHT/AREENH

PR A E# RGN FIREMZES NNERFERS, 1ICEIR FB_UPD HFE23HHIMER <CH> i[IRE N

1 RIS R ISR, 1§ FB_FRZ 1F2SHFBY <CH> IIRE N 1, FILEEHHFERFNEITNELR
Z77788 FB_DC. FB_VBAT. FB_I_AVG. FB_PERIOD_MIN_MAX. FB_IMIN_IMAX, 3§ FB_FRZ Z1728HHY<CH>
RE N 0, th=7ERR FB_UPD FFESFMAEN <CH>IHBARGENEH . UTKRESEERTNRIGE
BERIEN,

. Rev. 1.2
BIRFM 2 v
2022-02-01
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Four channel low-side solenoid driver IC

TheebieR

Start
all FB_FRZ.CHx flag
cleared

Poll FB_UPD %

register

<FB_UPD.CHx> \_no
isset ?

yes

set FB_FRZ.CHx
flag

|_v

read
FB_DC_CHx, Select
FB_'_AVG_CHX, next
FB | VBAT CHx Channel

—

clear
FB_FRZ.CHx flag

all results read of
flagged channels ?

& 22 RIRERTIRE IV

4.10.4 TDS_lavgle, &/)\/ERAKHEA/PWM ifk

IC fefit2 e R o B s T AN I A H B flwes, E/ FBUI_AVG_s16 HFasHHIE RS 16
i{E, IHERNERTHAMRFREREE. ZEFAMNESRYE, TRTRAEBRN.

<1 AVG s16 >

Jrat.rgl{i = 4A.- 216 _ 1

AT 23

ZICEMER/) (min) MEZA (max) HIRA PWM BEIHARINIE,
&/ ERAERTMNERRT .. AR ES/REERMRE/&ZK PWM B, SARKEXNERELA
T meas » WER/NY/BRAFFEIN

Rev. 1.2
2022-02-01
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Four channel low-side solenoid driver IC

TheebieR

HNERHFHRNFERAKER/PWM KK A EH. BEREMRFEE FB_IMIN_IMAX &FFssH, PWMERLM
FB_PERIOD_MIN_MAX Z772815E%, FB_IMIN_IMAX H{Fes PRI HFIERTABRSH 9 AE (Zi#H+b
m3) .

< IMIN >
Ly = 4A-S N2>
201
< IMAX >
Tge = 40 <1HAX>
2°—1
2 24
Towss min = < PMIN > - 226
B fﬁys
Towns max = < PMAX > - 220
- SYS
AT 25
4.11 *=1PIheE
4.11.1 TDS T BRI

ZasF BRI NEPRICEENS N INERLRERBHTHRAFRIP. NRMEFIRT o, MXFAMERZEY
ThER4,, FI8E DIAG_ERR_CHGRx 1238 rhiy#ER; <OT> il ICHHRIT S EREINRSE, HigE
GLOBAL_DIAGO 1728+ fY <COTERR> filo

WNRIENINRREAENET jor- Th, WAIUEHABIIEE, NRNZXRLEEBITNERET,, i2

WS TEes R AVFRE L N E il

A LUEIE % GLOBAL_CONFIG ZH7728FAY<0T_TEST>NIIE B 1M ;B M, X% 8 sE

BB NRRATREE, HAEBMANATBIERAL

ZER R B EE R 5T, PIM FB_VOLTAGE2 ZF1F2s PRI FER <TEMP_VALUE> %EY, 'RER M T:HITEARA

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

—0.0016")

21 26

MREBREERGE T BESRE, NWBAERSEBRF EHITSER

4.11.2 TDS_ IR

BTN INELNRAEREE RN, MNRAFHERBES loc , MRMEDRZHSE, IRENREKE
gtoc petecT 0 M SFROBE X, FEIIEDIAG_ERR_CHGR HFEHHHMN<0C> I[IEE /N 1Ki5
To WIIEE TSPl 535S ERR<0C>1L,

Rev. 1.2
2022-02-01
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TLE92464ED

Four channel low-side solenoid driver IC
IhikixeA

4.11.3 S RIPIhEE
4.11.3.1 R RIF

xR 16 FRFRP

(infineon

T,=-40°C & 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vear=6 - 18 V; FREEXT FHIEVER[E, IEMEEANGIH

(BRE=EIRAA) -

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

Overtemperatu | Tp 150 |- 175 |°C

re pre-warning

threshold

Overtemperatu | T o1 175 |- 200 |°C

re threshold

Thermal Tw 10 - 15 °C

hysteresis

Temperature | Tgg -20 - 20 °C

feedback

accuracy

4.11.3.2 ARERF

xr17 IR

T,=-40°C ZE 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vewr=6- 18V; FRAMBENTHBEBE, ERERANIIH

(BREZHIRA) -

Parameter Symbol

Values

Min.

Typ.

Max.

Unit

Note or condition

Overcurrent loc 2.05
protection
threshold

Overcurrent toc,pETECT -
protection
filter time

15

us

fsys: 28 MHz

TIEFM

45

Rev. 1.2
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Four channel low-side solenoid driver IC

B{TIMEIEO (sP1)

5 FITIMEIEDO (SPI)
5.1 BEORR
5.1.1 TDS_#iR

BTEOETIRERITINGEO (SPI) o SPIR—TE2WTRPHITMYUED, EAMRIESL:
SO. SI. SCKFICSN, #¥Ei@idSIFN SO Lk LA SCK 48 A BURIE IR HTIE M.  CSNAY RPEIOE
TESHRTFEREITT I8,  EIETE SCK BY RSO M SI £83R1F, T SCKBY_EFHOM SO B, & MK
g ;C;% ggtﬂiﬁéﬂémo AR S T 32 (IR A IRENERIE. RFMASAE 32, MR
A o

| | | |
SO— %(nqssXaoXZQXst27Xzs)C---:>(sX7X6X5X4X3X2X1X‘LSB|)—
sl msB Y 30 X 29 ¥ 28 Y27 Y26 X - Y 8 Y7 X6 X5 X a Y3 Y 2 X 1 Y e

CSN

o | LML

-~ Y

23 SPIfs Sk
5.1.2 TDS_{EIF TTRKLE (CRC)

FrE SP@ M ER S A INS NI TEIR USRS ( CRC-8 SAE-J1850) SPI, LU MIFRIFIERIE H B 5o ICHY SR ED
B, FFCRC-8 SAE-J1850 it AR FHITITE:

X8+ x4+ x3+ x2+ 1 or Ox1D

JEFE: CRC (BHFTRIEEE) HAurix TC26x, TC27x FITC29x A9 2 CRC 5128 (FCE) 4%,

CRC (fEIFREE) FTIRIHIIAENOXFF. CRC (TEIFHRLS) LERS0xFFE#ITREIEHE. CRC (TBIFR
1) -FRHAUFSPMNESERFTH. CRC (BIFRR) HENFHFFINT:

;‘ﬁlf\?*ﬁ: SPI 15[ 7:0]
%’2)\?%: SPI M51[15:8]
F3TET SPImM

[23:16]

NEZRYRED A8/ RRD AR SR E ST ARBIEM SN, EREHRITARERRRN—EI. FMRmIRITA
SARASUAE R S 2RI B 1& 1T IR E R B hi 4w 28/ AR RS 28 TR D,

CRC (fBMREE) FHMTFHRSMMMFI[31:24]F, FMEISPIMICRC (BIFRL) HiRE, M=
ERESPIESEFRIXIERSPICRC (BIFRREE) FHIRIKEHISPI 16 L[EIE M,

B LUEIT S GLOBAL_CONFIG 1225 HAY <CRC_EN> {iIi& B H“0"K A CRC (BIFIRER) HKE.

. Rev. 1.2
HIEFM 4 v
2022-02-01



TLE92464ED

Four channel low-side solenoid driver IC

B{TIMEIEO (sP1)

(infineon

5.1.3 TDS_HFFHE
tcsn_ LEAD tcsn_LaG tcsn TD
\ fscK Vs high
CSN
N "o VosNiow
tsckH fsckL
V am— VscK high
SCK § \ _/ \\ VscK low
tsi_su tsi H
N - N Vst high
~N higl
! I/ N /X\ VSHDW
tso_eN tso_v tso_pis
| PE——
= N N VS0 high
°0 7 /X\ /X\ Vso0 jow
& 24 SPI{SSHFF
5.1.4 BB S iEsPIEO
&18 RS sP1iEO

T,=-40°C Z 150°C; Vop=4.5-5.5V; Vio=3.0-5.5V; Vewr=6- 18V; FRAMBENTHBEBE, ERERANIIH

(BRE=ERA) -

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 tcsN_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 H 20 - - ns required time falling SCK to SI
Output disable | tso pis - - 200 |ns rising CSN to SO tri-state
time C.=150 pF
Output enable |tso gy - - 200 |ns falling CSN to SO valid
time C.=150 pF
Output data tso v - - 100 (ns C.=150 pF
valid time
Functional fsck - - 8 MHz
range SPI clock
(RBELTHR......)
BB a7 Rev. 1.2
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TLE92464ED
Four channel low-side solenoid driver IC

(infineon

B{TIMEIEO (sP1)

18

(82) B4 sP1iEO

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

Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
frequency
(SCK)
SPI fSPI,WD - fSYS/ = MHz fsys: 28 MHz
watchdog 214
decrement
frequency
Input pin CiN - - 10 pF Vbias = 2 V; Viest= 20 mVpp; f =1 MHz
capacitance
(CSN, SCK, SlI,
CLK)
Output pin Cso_Hiz - - 15 pF Tri-state Output Viias= 2 V; Viest= 20 mVpp; f=1
capacitanc MHz
e (SO)
SPI ngh VSI,high - - 2 Vv
Threshold Veew e
Voltage (SI, VSCK’h'gh
SCK, CSN) CSN,high
SPl Low VSI,IOW 0.8 - - Vv
Threshold v
Voltage (SI, VSCK’IOW
SCK, CSN) CSN,low
SPI Input VIN,HYS,SI - 50 - mV
hysteresis ViN.HYS,SCK
(S, SCK, V.
CSN) IN,HYS,CSN
SPI output Vso,high Vio- |- Vio \Y pull down current Iso=-0.5 mA/ 3.0V < Vjp<5.5V
high 0.5
voltage
(SO)
SPIl output V50, low 0 - 0.5 v pull up current Iso=0.5 mA
low voltage
(SO)
SPI output Iso,oFF -10 |- 10 HA Vesn> Vs high
leakage 0V < Veo< Vio
current (SO)
Pull down /PD,SI 10 - 50 pA Vin=2V
current /
(SI, SCK) e
Pullup current | /py csn -50 - -10 HA VCSN=0.8V
(CSN)
BIEFM 48 Rev. 1.2
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B{TIMEIEO (sP1)

5.2 s R
5.2.1 TDS_FIET

XKEMITHIZBINIRXX NI B AL ERS B M. KB SO 5|IHMNHBIEE A EREE R il. XTFSPI
EORSIS I ZEWEIFNENMES, FBYTE SO S| bREISRITEHIER. SO HUBMMIANBEBUATFEI—
miiAasIS | _E3ZUBIRYIE S, EENE< (R/W=0) T£— SPIMMZEREIFUTFIIIANS. 15EEL
B EBIERALIE R 2B,

AT (R/W=1) BESPIFEHHEHIEMLE NIFUEFFSR. FUFFSHEFRBTIFEET—1SPI
miEAELREIEISPIEMN], (AL IERS) o

A CSN
Sl
R Message #1 w Message #2 R Message #3
SO
Response #1 Response #2
SPI_protocol.vsdx
E25 SPITAHY
N

5.2.2 TDS_SPI &[]

SPIEI AR ESPIEL LY@, SPIEI AR LUEIT IR B GLOBAL_CONFIG 1728 Y <SPI_WD_EN>RE .
MERBATSPIEIA, M WD_RELOAD Z1F28HHY <WD_TIME> BRBEES v wo NIRRT BEGRSPIE
AR, KRBTSR WD_RELOAD F1Fas.

9N5R WD_RELOAD ZF1Z25HY <WD_TIME> EM 1 T 0, M| GLOBAL_DIAGO ZF 7728 HY <SPI_WD_ERR> {ii#f

B, HH ICERIEEER

QAEBEFESPIBEI IEHIE, [BEHEMTEENESER, SPIFEIRINEAL
YN5R WD_RELOAD FHF2E23IEZE, N <SPI_WD_ERR> #E i 0,

SPI & JiERt SPI,WDEE UTFAEH:

< WD_TIME >
tspr,wp =
fSPI, WD

21 27
5.2.3 SPIMIE X
5.2.3.1 TDS_MOSI-B A\
MOSI SPI 5 A\ 1
MIEE R ERIE

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

. Rev. 1.2
HIEFM 49 v
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Four channel low-side solenoid driver IC

B{TIMEIEO (sP1)

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
1s: Write operation

Data 15:0 Data bits are defined in register description

5.2.3.2 TDS_MOSI-I5EEX I

MOSI SPI J5ZEX i

MIZE MR EIE
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 T 6 5 4 3 2 1 0
it

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[O] & i

MISO SPI 16{iI[B] S 1E
MIZE 1613 EE4a) H ol

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 T 6 5 4 3 2 1 0
Data
Field Bits Description
CRC 31:24 CRC check (SAE CRC8 J1850)
IR 50 Rev. 1.2
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TLE92464ED

Four channel low-side solenoid driver IC

B{TIMEIEO (sP1)

(infineon

Field

Bits

Description

Reply Mode

23:22

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

01z: 22 bit Reply Frame

10g: Critical Fault Frame

Status

21:17

Status indication of the current Frame:

00g: no error

01g: SPI frame error

10g: Parity/CRC error

11g: Write to read only register

100s,/1015/110g: Internal bus fault

NOTE: The highest priority has the lowest encoding

R/W

16

Indicator mirrored from previous MOSI frame
Op: Read indicator
1g: Write indicator

Data

15:0

Data bits are defined in register description

5.2.3.4

TDS_MISO - 22 {ii [O] & i

MISO SPI 22{i[B] S 1E
MIZEE 2213 FiiE4a) H ot

31 30 29 28 27 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
;iE ()
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
01g: 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 SRl FE[E] 5 il
MISO SPIKSEHPEEIE Ml MigeE R
BEHBE M0l
31 30 29 28 27 26 25 24 23 22 21 20 19 19 17 16
Don't care 1 0 Don't care
IR 51 Rev. 1.2
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Four channel low-side solenoid driver IC

B{TIMEIEO (sP1)

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 _ CLK_ | CLK_ | REF_
_SLO | TOO | TOO |TOO |CLK
W | _FAS |_SLO | _FAS

T 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 Os: 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

1;s: 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

Rev. 1.2
2022-02-01
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Four channel low-side solenoid driver IC

(infineon

B{TIMEIEO (sP1)

5.3 TraER

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)

BB 53 Rev. 1.2
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Four channel low-side solenoid driver IC

B{TIMEIEO (sP1)

5.3.2 RRFFE

5.3.2.1 F1F IR -centralRegs (FHFE{RISHbLL)

(infineon

+&19 F1FRHLR-centralRegs (FHFRIEHu4L)
Short name Long name Offset Page
address number

CH_CTRL Channel Control Register 00004 55
GLOBAL_CONFIG Global Configuration Register 00024 56
GLOBAL_DIAGO Global Diagnosis Register 0 0003, 57
GLOBAL_DIAG1 Global Diagnosis Register 1 0004 59
GLOBAL_DIAG2 Global Diagnosis Register 2 00054 60
VBAT_TH VBAT Threshold Register 00064 61
FB_FRZ Feedback Freeze Register 00074 62
FB_UPD Feedback Update Register 0008 63
WD_RELOAD SPI Watchdog Register 00094 64
DIAG_ERR_CHGRO Diagnosis Error Register 0 000Ax 65
DIAG_ERR_CHGR1 Diagnosis Error Register 1 000Bx 66
DIAG_WARN_CHGRO | Diagnosis Warning Register 0 00104 67
DIAG_WARN_CHGR1 | Diagnosis Warning Register 1 00114 69
FAULT_MASKO Fault Mask Register 0 00164 71
FAULT_MASK1 Fault Mask Register 1 0017y 72
FAULT_MASK2 Fault Mask Register 2 0018y 73
CLK_DIV Clock Control Register 0019y 74
SFF_BIST BIST Register 003F4 75
ICVID Version Register 02004 76
PIN_STAT Pin Status Register 02014 T7
FB_STAT Feedback Status Register 02024 78
FB_VOLTAGE1 Feedback Voltage Register 1 02034 80
FB_VOLTAGE2 Feedback Voltage Register 2 0204 81
5.3.2.2 F 17 a8t =S [8]-centralRegs
20 H1FE3HULZS8] - centralRegs
Module Base address |End address |Note
apb 000000004 0000FFFEH

HIEER Rev. 1.2
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5.3.2.3 BB FF2E

BIEEREL EN_CHX REEEES R TIRE. HITIRIVECEL CH_PAR x REETEECERT MIRE,

CH_CTRL Offset address: 00004
Channel Control Register value: 0000x
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
OPMCH— CH_ EN_C|EN_C|EN_C|EN_C
ODE PIA_';— P:_';— Res H3 | H2 | H1 | HoO
w w w r w w w w

Field Bits Type |Description
EN_CHO 0 rw Enable Channel 0
OsDisabled 15
Enabled
EN_CH1 1 rw Enable Channel 1
OsDisabled 15
Enabled
EN_CH2 2 rw Enable Channel 2
OsDisabled 1g
Enabled
EN_CH3 3 rw Enable Channel 3
OsDisabled 1g
Enabled
CH_PAR_0_3 |13 rw Parallel Operation Channel 0/3
OsDisabled 15
Enabled
CH_PAR_1.2 |14 rw Parallel Operation Channel 1/2
Oz Disabled 1g
Enabled
OP_MODE 15 rw Chip Operation Mode
0z Config Mode
15 Mission Mode
IR 55 Rev. 1.2

2022-02-01



C'S
TLE92464ED <|nf|ne0n
Four channel low-side solenoid driver IC

B{TIMEIEO (sP1)

5.3.2.4 2RRESFS
SREESHER: SiA5NReERBER THT

GLOBAL_CONFIG RSt 0002
*REESFS &: 4005 4
15 1 13 2 1 10 0 8 7 6 5 4 3 2 1 0

uv V1V5 | V1V5 SPL_ | CLK
Res ‘gg[ ov_s %TS—TT Res _OV_|_UV_| Res C:ﬁ— WD_ | WD_
WAP TEST | TES EN EN
T
r w w w r w w r w w w
Field Bits Type |Description
CLK_WD_EN |0 rw Clock Watchdog
OsDisabled 1g
Enabled
SPI_WD_EN 1 rw SPI
Watchdog 05
Disabled 1g
Enabled
CRC_EN 2 rw SPICRC
Check 0
Disabled 1g
Enabled
V1V5_UV_TES |4 rw Test Internal Supply Undervoltage Detection
T OsDisabled 1g
Enabled
V1V5_OV_TES |5 rw Test Internal Supply Overvoltage Detection
T OsDisabled 15
Enabled
OT_TEST 12 rw Test Overtemperature Detection
OsDisabled 15
Enabled
UV_OV_SWAP |13 rw Test Undervoltage/Overvoltage Detection
Oz Disabled 1g
Enabled
VIO_SEL 14 rw VIO voltage selection
0s3.3V
150V
IR 56 Rev. 1.2
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B{TIMEIEO (sP1)

5.3.2.5 2R EEFSSO

2RIHFFSRO
GLOBAL_DIAGO fRisthit : 0003 y
2RFIHEFFER0 &: 0600
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
res | WD mes | mE| T wan OTF| e Va0 ven. vio | vio Ve v
ERR NT |EVEN| N - -
T

r rwh r w w rwh rwh rwh rwh rwh rwh rwh rwh rwh
Field Bits Type |Description
VBAT_UV 0 rwh VBAT Undervoltage Detection

0z No Fault Detected

1s Fault Detected

VBAT_OV 1 rwh VBAT Overvoltage Detection
0z No Fault Detected

1z Fault Detected

VIO_UV 2 rwh VIO Undervoltage Detection
0z No Fault Detected

1z Fault Detected

VIO_OV 3 rwh VIO Overvoltage Detection
0z No Fault Detected

1g Fault Detected

VDD_UV 4 rwh VDD Undervoltage Detection
0z No Fault Detected

1g Fault Detected

VDD_OV 5 rwh VDD Overvoltage Detection
0z No Fault Detected

1z Fault Detected

CLK_NOK 6 rwh Clock Fault
Detection Oz No Fault
Detected 1z Fault
Detected

COTERR 7 rwh Central Overtemperature Error
0sNo Fault Detected

1gFault Detected

COTWARN 8 rwh Central Overtemperature Warning
0z No Fault Detected

1z Fault Detected

RES_EVENT 9 rw Reset occurred due to RESN-pin low

0z No Event Occurred
1gEvent Occurred

Rev. 1.2
2022-02-01
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(%)
Field Bits Type |Description
POR_EVENT |10 rw Event Occurred

0s No Event Occurred
1z A Power On Reset Event occurred since previous read out
SPI_WD_ERR |14 rwh SPI Watchdog Fault Detection

0z No Fault Detected
1z Fault Detected

Rev. 1.2
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5.3.2.6 2RILHFTEFES1

RIZHEESS1

GLOBAL_DIAG1 Rzt 0004 4

ERIZHEESSL &: 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:;:,E Rg‘l;— RS‘I;— 2V5_ | 2V5_ | REF | REF
R - ov uv ov uv

rwh r rwh rwh rwh rwh rwh rwh rwh
Field Bits Type |Description
VR_IREF_UV 0 rwh Internal Bias Current too Low Detection

0s No Fault Detected

1z Fault Detected

VR_IREF_OV |1 rwh Internal Bias Current too High Detection

0z No Fault Detected

1z Fault Detected

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

1z Fault Detected

VDD2V5_0V 3 rwh Internal 2V5 Supply Overvoltage Detection
0s No Fault Detected

1g Fault Detected

REF_UV 4 rwh Internal Reference Undervoltage Detection
0z No Fault Detected

1z Fault Detected

REF_OV 5 rwh Internal Reference Overvoltage Detection
0z No Fault Detected

1z Fault Detected

VPRE_OV 6 rwh Internal Pre-Regulator Overvoltage Detection
0s No Fault Detected

1g Fault Detected

HVADC_ERR 15 rwh Internal Monitoring ADC Error Detection

0z No Fault Detected
1g Fault Detected

Rev. 1.2
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5.3.2.7 LRIZCHTFSS 2

LRIMEEFSE?2
GLOBAL_DIAG2 fRisithit : 0005 4
2RIl EFER2 f&: 0000 4
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
OTP |OTP_ REG_
Res _ ECC | Res |ECC | Res
VIRG | _ _
IN ERR ERR
r rwh rwh r rwh r
Field Bits Type |Description
REG_ECC_ERR|1 rwh Register ECC Error
Og No Error
1g Multi Bit Flip Detected
OTP_ECC_ERR|3 rwh OTP ECC Error
Og No Error
1z None Repairable Multi Bit Flip Detected
OTP_VIRGIN 4 rwh OTP Memory Configured Complete
0s OTP completely configured
1gVirgin OTP Address Detected
BIEFM 60 Rev. 1.2
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5.3.2.8 VBAT R{EF 1725

VBAT I EFM X EHE S 1728

VBAT_TH fRi% L 0006
VBATH{BE 1788 &: FF19y4
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
VBAT_OV_TH VBAT_UV_TH
rwh rwh

Field Bits Type |Description
VBAT_UV_TH |T7:0 rwh VBAT Undervoltage Threshold
VBAT_UV: <VBAT_UV_TH> *0.16208V
VBAT_OV_TH |15:8 rwh VBAT Overvoltage Threshold
vV BAT OV — <VBAT_OV_TH> *0.16208 V

Rev. 1.2
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.3.2.9 R ESES
RS R
RIBEES

L

b2

7722 FB_DC. FB_VBAT. FB_|_AVG Hig{i

FB_FRZ =Y E2: b 00074

RIGRE S 1785 &: 0000

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

FR_C/FR_C FR_C|FR_C
H3 | H2 | H1 | HO

Res

Field Bits Type Description

FR_CHO 0 rw Freeze of CHO Feedback Values
OgDisabled 1;

Enabled

FR_CH1 1 rw Freeze of CH1 Feedback Values
OgDisabled 1&

Enabled

FR_CH2 2 rw Freeze of CH2 Feedback Values
OgzDisabled 1z

Enabled

FR_CH3 3 rw Freeze of CH3 Feedback Values

OgzDisabled 1z
Enabled

Rev. 1.2
2022-02-01
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5.3.2.10 RGERTES

RIR{EES 7728 FB_DC. FB_VBAT. FB_I_AVG AFhigft

FB_UPD Rtz 0008 4

RiInEHEF 7 &: 0000 4

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

Ub_ | UD_ | UD_ | UD

Res CH3 | CH2 | CH1 | CHoO
r rh rh rh rh
Field Bits Type |Description
UD_CHO 0 rh Indication of CHO Feedback Values Update

0z No new Feedback Values available

1z New Feedback Values available

UD_CH1 1 rh Indication of CH1 Feedback Values Update
0z No new Feedback Values available

1z New Feedback Values available

UD_CH2 2 rh Indication of CH2 Feedback Values Update
0z No new Feedback Values available

1z New Feedback Values available

UD_CH3 3 rh Indication of CH3 Feedback Values Update

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

Rev. 1.2
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5.3.2.11 SPI B JHF1F38

SPI BB HRERF TR

WD_RELOAD Rz AL 0009y

SPIBEI I EESS f&: 0001 4

15 14 13 12 1 10 9 5 4 3 2 1 0
Res WD_TIME
r w
Field Bits Type |Description
WD_TIME 10:0 rw Reload value of SPl watchdog timout t_SPI_WD
<WD_TIME>=rou nddown( t spi_wp * fsys/ 2714 )

HIEER Rev. 1.2
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5.3.2.12 IR &S 7880

ZETRIR S Fasi@iE o

DIAG_ERR_CHGRO fRi5 L : 000A,
IR EFESR0 &: 00004
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

oL oL
Res OTE1l| SG1 | OC1 | OL1 S Res OTEO| SGO | OCO | OLO S
Gl GO
r rwh rwh rwh rwh rwh r rwh rwh rwh rwh rwh
Field Bits Type |Description
OLSGO 0 rwh Open Load or Short to Ground Detection CHO

0z No Fault Detected

1s Fault Detected

OoLo 1 rwh Open Load Detection CHO

0z No Fault Detected

1z Fault Detected

0Co 2 rwh Overcurrent Detection CHO

0z No Fault Detected

1z Fault Detected

SGO 3 rwh Short to Ground Detection CHO

0z No Fault Detected

1g Fault Detected

OTEO 4 rwh Overtemperature Error Detection CHO
0z No Fault Detected

1g Fault Detected

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

1z Fault Detected

OL1 9 rwh Open Load Detection CH1

0z No Fault Detected

1g Fault Detected

OC1 10 rwh Overcurrent Detection CH1

0z No Fault Detected

1g Fault Detected

SG1 11 rwh Short to Ground Detection CH1

0z No Fault Detected

1g Fault Detected

OTE1l 12 rwh Overtemperature Error Detection CH1

0z No Fault Detected
1g Fault Detected

Rev. 1.2
2022-02-01
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B{TIMEIEO (sP1)

5.3.2.13 iR S Fasl

SRS FeamiEdl

DIAG_ERR_CHGR1 fmiz it : 000By
IR E 7881 &: 00004

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

Res OTE3| SG3 | OC3 | OL3 oL Res OTE2| SG2 | OC2 | OL2 oL

G3 G2

Field Bits Type |Description

OLSG2 0 rwh Open Load or Short to Ground Detection CH2
0z No Fault Detected

1z Fault Detected

oL2 1 rwh Open Load Detection CH2

0z No Fault Detected

1g Fault Detected

0C2 2 rwh Overcurrent Detection CH2

0z No Fault Detected

1g Fault Detected

SG2 3 rwh Short to Ground Detection CH2

0z No Fault Detected

1z Fault Detected

OTE2 4 rwh Overtemperature Error Detection CH2
0z No Fault Detected

1g Fault Detected

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

1s Fault Detected

oL3 9 rwh Open Load Detection CH3

0z No Fault Detected

1z Fault Detected

0C3 10 rwh Overcurrent Detection CH3

0z No Fault Detected

1z Fault Detected

SG3 11 rwh Short to Ground Detection CH3

0z No Fault Detected

1g Fault Detected

OTE3 12 rwh Overtemperature Error Detection CH3

0z No Fault Detected
1g Fault Detected

. Rev. 1.2
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5.3.2.14 PHES ST FEER0
PSS S FREREH0
DIAG_WARN_CHGRO fRiZHAL 00104
ZHESEEFE0 &: 10104
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
oLS oLS
G_W | OLS I_RE | PWM G_W | OLS I_RE | PWM
R ARN | GW | OTW | G_W | _REG R ARN | G W | OTW | G_W | _REG
es 1CH|ARN| 1 |ARN| _WA s OCH|ARN | 0 | ARN| WA
K_N 1 1 RN1 K_N 0 0 RNO
OK OK
r rwh rwh rwh rwh rwh r rwh rwh rwh rwh rwh
Field Bits Type |Description
PWM_REG_WA |0 rwh ICC PWM Regulation Warning Detection CHO
RNO 0s No Warning Detected
1zWarning Detected
|_REG_WARNO |1 rwh ICC Current Regulation Warning CHO
0s No Warning Detected
1gWarning Detected
OTWO 2 rwh Overtemperature Warning Detection CHO
0s No Warning Detected
1gWarning Detected
OLSG_WARNO |3 rwh Open Load or Short to Ground Warning Detection CHO
0s No Warning Detected
1zWarning Detected
OLSG_WARNO |4 rwh 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 rwh ICC PWM Regulation Warning Detection CH1
RN1 0s No Warning Detected
1gWarning Detected
|_REG_WARN1 |9 rwh ICC Current Regulation Warning CH1
0s No Warning Detected
1zWarning Detected
0TW1 10 rwh Overtemperature Warning Detection CH1
0s No Warning Detected
1zWarning Detected
OLSG_WARN1 |11 rwh Open Load or Short to Ground Warning Detection CH1
0s No Warning Detected
1zWarning Detected
(RBELTR......)
HIRFA 67 Rev. 1.2
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()
Field Bits Type |Description
OLSG_WARN1 |12 rwh Open Load or Short to Ground Warning Detection performed CH1
~CHK_NOK 05 OLSG Warning Detection performed
15 OLSG Warning Detection not possible

. Rev. 1.2
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5.3.2.15 PHES T Fas1
LHEEFFEasEEAH]

DIAG_WARN_CHGR1 =Y E2 b 0011,
L ESFFSE1 &: 10104
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

oLS oLS
G_W | OLS I_RE | PWM G_W | OLS |_RE | PWM
R ARN | G_W | OTW | G_W | _REG R ARN | GW | OTW | G_W | _REG
es 3.CH|ARN| 3 | ARN | _WA es 2 CH|ARN| 2 | ARN | _WA
KN| 3 3 | RN3 KN| 2 2 | RN2
oK oK
r rwh rwh rwh rwh rwh r rwh rwh rwh rwh rwh
Field Bits Type |Description
PWM_REG_WA |0 rwh ICC PWM Regulation Warning Detection CH2

RN2 0s No Warning Detected

1gWarning Detected
|_REG_WARN2 |1 rwh ICC Current Regulation Warning CH2

0s No Warning Detected
1zWarning Detected

OTW?2 2 rwh Overtemperature Warning Detection CH2

0s No Warning Detected

1zWarning Detected

OLSG_WARN2 |3 rwh Open Load or Short to Ground Warning Detection CH2

0s No Warning Detected
1gWarning Detected

OLSG_WARN2 |4 rwh Open Load or Short to Ground Warning Detection performed CH2
~CHK_NOK 0s OLSG Warning Detection performed
lgWarning Detected
PWM_REG_WA |8 rwh ICC PWM Regulation Warning Detection CH3
RN3

0s No Warning Detected
1zWarning Detected
|_REG_WARN3 |9 rwh ICC Current Regulation Warning CH3

0s No Warning Detected
1gWarning Detected

OTWS3 10 rwh Overtemperature Warning Detection CH3

0s No Warning Detected

1gWarning Detected

OLSG_WARN3 |11 rwh Open Load or Short to Ground Warning Detection CH3

0s No Warning Detected
1gWarning Detected

Rev. 1.2
2022-02-01
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()
Field Bits Type |Description
OLSG_WARN3 |12 rwh Open Load or Short to Ground Warning Detection performed CH3
~CHK_NOK 05 OLSG Warning Detection performed
15 OLSG Warning Detection not possible

. Rev. 1.2
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5.3.2.16 HERETFE0
FAULTN S|l E#k 0 Z 1728

FAULT_MASKO Rzt 00164
PRk EF2s 0 f&: COOF 4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SUP_ S:::g EN CH3 | CH2 |CH1_|CHO_
NOK_| kN[ 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 w w w
Field Bits Type |Description
CHO_ERR_MAS |0 w 0C0, SGO, OLO, OTEO, OLSGO FAULTN-pin Indication
K OgDisabled 1&
Enabled
CH1_ERR_MAS |1 rw 0C1,SG1,0L1,OTE1, OLSG1 FAULTN-pin Indication
K OgDisabled 1&
Enabled
CH2_ERR_MAS |2 rw 0C2, $G2,0L2, OTE2, OLSG2 FAULTN-pin Indication
K OgzDisabled 1g
Enabled
CH3_ERR_MAS |3 rw 0C3, SG3, 0L3, OTE3, OLSG3 FAULTN-pin Indication
K OgzDisabled 1g
Enabled
EN_PIN_MASK |13 rw EN-pin Status at FAULTN-pin Indication
OgDisabled 1z
Enabled
SUP_NOK_INT | 14 rw Internal Supply UV/OV at FAULTN-pin Indication (SUP_NOK_INT)
~MASK OgzDisabled 1z
Enabled
SUP_NOK_EXT| 15 rw External Supply UV/OV at FAULTN-pin Indication (SUP_NOK_EXT)
~MASK OgzDisabled 1z
Enabled
BIRTH 7 Rev. 1.2
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5.3.2.17 HERETFes 1
FAULTN S|BlE#k 1 1728

FAULT_MASK1 %L : 00174
IR R IR 788 1 f&: 700F 4
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

CLK |COTE| coT CH3_ | CH2_|CH1_|CHO_
Res | — RR_ | WAR Res WAR | WAR | WAR | WAR
LOW | MAS | N M NM | NM | NM|NM
_MA K ASK ASK | ASK | ASK | ASK
SK
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)
OgDisabled 1g
Enabled
CH1_WARN_M |1 rw CH1 Warning at FAULTN-pin Indication (OTW, I_REG_WARN,
ASK PWM_REG_WARN, OLSG_WARN)
OsDisabled 1;
Enabled
CH2_WARN_M |2 rw CH2 Warning at FAULTN-pin Indication (OTW, I_REG_WARN,
ASK PWM_REG_WARN, OLSG_WARN)
OsDisabled 1;
Enabled
CH3_WARN_M |3 rw CH3 Warning at FAULTN-pin Indication (OTW, I_REG_WARN,
ASK PWM_REG_WARN, OLSG_WARN)
Og Disabled 1g
Enabled
COTWARN_MA |12 rw Central Overtemperature Warning at FAULTN-pin Indication
SK (COTWRN)
Og Disabled 1g
Enabled
COTERR_MAS |13 rw Central Overtemperature Error at FAULTN-pin Indication (COTERR)
K Oz Disabled 1g
Enabled
CLK_LOW_MA |14 rw Clock too Slow at FAULTN-pin Indication (DIG_CLK_TOO_SLOW,
SK CLK_TOO_SLOW)
OsDisabled 1;
Enabled

. Rev. 1.2
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5.3.2.18 WIE R kT 1728 2

FAULTN 5[ Fi& 2 1728

FAULT_MASK2 fRighit: 0018 4
HEF T Fas 2 &: C000 4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SPI_ DATA

_ERR
WD_ MA Res
MASK SK
rw rw r
Field Bits Type |Description
DATA_ERR_MA |14 rw Data Error at FAULTN-pin Indication (DATA_ERR)
SK OgDisabled 1z
Enabled

SPI_WD_MASK |15 rw SPI Watchdog Fault at FAULTN-pin Indication (SPI_WD_ERR)

OgzDisabled 1z
Enabled

TIEFM

Rev. 1.2
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5.3.2.19 B HiEHIF 1728
SIS RIS BiHAlAH R DA E R B T

CLK_DIV Rzt 0019 4
BY EhIT I B 728 &: 0438
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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

Rev. 1.2
2022-02-01
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5.3.2.20 BISTE 1728
REBK (BIST) 7785 NEREER T4 LUHITE NI

SFF_BIST =Y E2: b 003Fy

BISTE 1728 &: 0000

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| /'
Res _TST| _TST|_TST| _TST _TST
_CER| _UE | _FAlI | _DO |— EN
R RR L NE | —
r rwh rwh rwh rwh rwh
Field Bits Type |Description
SMU_SLF_TST |0 rwh BIST Enable
_EN 0sBIST not triggered
1; BIST triggered
SMU_SLF_TST |1 rwh BIST Done
_DONE 0sBIST not done
1:BIST done
SMU_SLF_TST |2 rwh BIST Sequence
_FAIL 0Og Passed
1s Failed
SMU_SLF_TST |3 rwh BIST Uncorrectable Errors
_UERR Oz Not Tested
1z Tested
SMU_SLF_TST |4 rwh BIST Correctable Errors
_CERR Oz Not Tested
1z Tested
IREM 75 Rev. 1.2
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(infineon

5.3.2.21 Version Register
IC version and ID
ICVID Offset address: 02004
Version Register value: C1XXn
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
MANUFACTURER VERSION
rh rh
Field Bits Type |Description
VERSION 7:0 rh Chip Version
FCw B11 Design Step
FD. B12 Design Step
FE. B13 Design Step
FFu B15 Design Step
MANUFACTUR |15:8 rh Manufacturer ID
ER
BIRTH 76 Rev. 1.2
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(infineon

SIHREFFE
3RS R F T8

5.3.2.22

PIN_STAT fRiZ L 0201 4
5| RS FFES &: 0000 4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FAU FAU
Res L L EN |DRV3 |DRV2 | DRV1 |DRVO
TN_ TN
FB
r rh rh rh rh rh rh rh
Field Bits Type |Description
DRVO 0 rh Logic Level of DRVO-pin
Os Low
1s High
DRV1 1 rh Logic Level of DRV1-pin
Os Low
1s High
DRV2 2 rh Logic Level of DRV2-pin
Os Low
1s High
DRV3 3 rh Logic Level of DRV3-pin
Os Low
1s High
EN 4 rh Logic Level of EN-pin
Os Low
1s High
FAULTN 5 rh Internal Status of FAULTN-pin according to Fault Mask
Configuration
0s Fault detected
15 No Fault detected
FAULTN_FB |6 rh Logic Level of FAULTN-pin
Os Low
1g High
BIEFM 7 Rev. 1.2

2022-02-01



TLE92464ED
Four channel low-side solenoid driver IC

(infineon
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5.3.2.23 RENREETFH
BRARSE R
FB_STAT Rzt : 02024
RIGKRES T 728 SER: z21
21 20 19 18 17 16
INIT | SPL_
_|wp_ Res
DON | ERR
E
rh rh r
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
OLS | OLS
GW | GW
= = DIAG | DIAG
ERR_ | ERR SUP| SuP POR |RES_| CcOT ARN | ARN WA | _WA
_NO | _NO |DATA COTE | CLK_ _CH | _CH
CHGR | _ _eve | even | WAR Res Res | RN_ | RN_
K.l | K_E | _err RR | NOK K_N | K_N
1 CHG nt t N CHG | CHG
RO NT | XT OK_ | OK_ R1 RO
CH CH
G G
R1 RO
rh rh rh rh rh rh rh rh rh rh r rh rh r rh rh
Field Bits Type |Description
DIAG_WARN_C |0 rh Current status of DIAG_WARN_CHGRO register (excluding
HGRO <OLSG_WARNXx_CHK_NOK>)
0sNo Warning detected
1sWarning detected
DIAG_WARN_C |1 rh Current status of DIAG_WARN_CHGR1 register (excluding
HGR1 <OLSG_WARNX_CHK_NOK>)
0sNo Warning detected
1lgWarning detected
OLSG_WARN_ (3 rh Current status of <OLSG_WARNX_CHK_NOK> bit in the
CHK_NOK_CH DIAG_WARN_CHGRO register
GRO 0sNo Warning detected
1sWarning detected
OLSG_WARN_ |4 rh Current status of <OLSG_WARNXx_CHK_NOK> bit in the
CHK_NOK_CH DIAG_WARN_CHGR1 register
GR1 0sNo Warning detected
1lgWarning detected
CLK_NOK 6 rh Current status of CLK_NOK in GLOBAL_DIAGO register
0sNo Fault detected
1z Fault detected
COTERR 7 rh Current status of COTERR in GLOBAL DIAGO register
0sNo Fault detected
1z Fault detected
(RELTH......)
Rev. 1.2
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(£8)

Field

Bits

Type

Description

COTWARN

8

rh

Current status of COTWARN in GLOBAL DIAGO register

0sNo Warning detected
1sWarning detected

RES_event

rh

Current status of RES_event in GLOBAL DIAGO register

OsNo Reset Event
1z Reset occurred

POR_event

10

rh

Current status of POR_event in GLOBAL DIAGO register

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

DATA_err

11

rh

Current status of <OTP_ECC_ERR>, <OTP_VIRGIN>,
<HV_ADC_ERR>

0sNo Fault detected

1g Fault detected

SUP_NOK_EXT

12

rh

Current status of <VIO_UV/OV>, <VDD_UV/OV>, <VBAT_UV/OV>

0z No Fault detected
1gFault detected

SUP_NOK_INT

13

rh

Current status of <VDD2V5_UV/OV>, <REF_UV/OV>, <VR_IREF_UV/
OV>, <VPRE_OV>

0z No Fault detected
1g Fault detected

ERR_CHGRO

14

rh

Current status of DIAG_ERR_CHGR1 register

0z No Fault detected
1z Fault detected

ERR_CHGR1

15

rh

Current status of DIAG_ERR_CHGR2 register

0z No Fault detected
1z Fault detected

SPI_WD_ERR

20

rh

Current status of <SPI_WD_ERR>

0z No Fault detected
1z Fault detected

INIT_DONE

21

rh

Chip Initialization
OsNot Done 1g
Done

21

FB_STAT NENI{E

Reset type

Reset value

Note

100000 0000
01100001
1000s

TIEFM

Rev. 1.2
2022-02-01
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5.3.2.24
HEBEREEFSL

RIEBEFTFSE1

(infineon

FB_VOLTAGE1 %L : 0203 4
RIFEBESTFS 1 f&: XX XXXX y
21 20 19 18 17 16
VDD
rh
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
VDD VIO
rh rh
Field Bits Type |Description
VIO 10:0 rh VIO Voltage
V10=0.0034534V * <VIO>
VDD 21:11 rh VDD Voltage
Vop=0.0034534V * <VDD>
IR 80 Rev. 1.2
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B{TIMEIEO (sP1)

5.3.2.25 RIiREBEF1FEE2
B ERES 7R

FB_VOLTAGE2 %L : 0204 4
iz EE 7282 &: XX XXXX
21 20 19 18 17 16
VBAT
rh
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
VBAT TEMP_VALUE
rh rh
Field Bits Type |Description
TEMP_VALUE |10:0 rh Temperature Feedback
T es=(<TEMP_VALUE>*0.000593 - 0.819)/(-0.0016 ) [Celsius]
VBAT 21:11 rh VBAT Voltage
Vear=41.47V * <VBAT>/(2A11-1)

Rev. 1.2
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5.3.3 BETFLE
5.3.3.1 H1FEHER - channelRegs (FHFER#SHuL)
x22 F1FERHR - channelRegs (FFE{RIE L)
Short Name Long Name Offset Page
Address Numbe
r
SETPOINT Setpoint Register 00004 83
CTRL Control Register 00014 84
PERIOD ICC PWM Frequency Controller Register 00024 85
INTEGRATOR_LIMIT |ICC Integrator Limitation Register 00034 86
DITHER_CLK_DIV Dither Clock Register 0004 87
DITHER_STEP Dither Step Register 00054 88
DITHER_CTRL Dither Control Register 00064 89
CH_CONFIG Channel Configuration Register 0007, 90
MODE Channel Mode Register 000Cy 92
TON On-Time Register 000Dy 93
CTRL_INT_THRESH |ICC Integrator Threshold Control Register 000Ey 94
FB_DC Feedback Duty Cycle Register 02004 95
FB_VBAT Feedback Average VBAT 02014 96
FB_I_AVG Feedback Average Current 02024 97
FB_IMIN_IMAX Feedback Min/Max Current 02034 98
FB_I_AVG_s16 Feedback signed Current 0204 99
FB_INT_THRESH Feedback ICC Integrator Threshold 02054 100
FB_PERIOD_MIN_MA | Feedback Min/Max PWM Period 02064 101
X

5.3.3.2 172Ut ZS 8] - channelRegs
23 B Fa3MiEZS(E] - channelRegs
Module Base Address |End Address |Note
CHO 000000404 0001003Ey
CH1 000000504 0001004EH
CH2 000000604 0001005EH
CH3 000000704 0001006EH
BUEFM 82
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5.3.3.3 BRI EET TS
BRI EET 78
SETPOINT fRisthit : 0000 4
BRI EET 7 =l 0000 4
15 14 13 12 1 9 8 7 6 5 4 3 2 1 0
AUTO
_LIMI TARGET
T_DI
S
rwh rwh
Field Bits Type |Description
TARGET 14:0 rwh Current Setpoint Target
I 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 OsEnabled
1; Disabled
IR &3 Rev. 1.2
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5.3.3.4 EHFFes

BB H T e
CTRL fRisthit : 00014
EHIETFeR =l 4600
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PWM
OoLS _PE
Res G W OLSG_WARN_WINDOW R MIN_INT_THRESH
ARN - - 10D_ _INT_
_EN CAL
(o
_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= (SOLSG_WARN_WINDOW>+1) * 64 * 1/ fsys
OLSG_WARN_ |14 rw OLSG Warning Detection
EN OgDisable warning
1g Enable warning
HIRFA & Rev. 1.2
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5.3.3.5 ICC PWMIRZRIE I F 7735
ICC PWME SHRRIZHISE H 1728
AR fRi% L 00024
ICC PWM{E SHRRITHIZZ F 1728 =l 0000 &
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Low
_FRE
PWM_CTRL_PARAM QR PERIOD_EXP PERIOD_MANT
ANG
E_E
N
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 pwn=<PERID_MANT> * 8 * 2A<PERIOD_EXP> * 1/f o5
Oz Disabled 1g
Enabled
PWM_CTRL_P |15:12 rw Control parameter ki of PWM Frequency Controller
ARAM
IR g5 Rev. 1.2
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5.3.3.6 ICC R 23R BIES 7SS
ICC R4 BRI B 17 a2

INTEGRATOR_LIMIT fRiz it 0003y
ICC FR23PRFIF 728 & 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 rw rw
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
IR 86 Rev. 1.2
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5.3.3.7 WiREY PR 7F 28

TR EHAECE
DITHER_CLK_DIV Rz AL 0004 4
BRET S T2 & 0000 &
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DITH
ER_S II_)IIT
ETPO ER_P EXP MANT
INT_
s WM_
YNC_ SYENNC
EN | —
rw rw rw rw
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 OsDisabled 1;
Enabled
DITHER_SET |15 rw Synchronization of the Dither Period to a setpoint change
P OsDisabled 1;
OINT_SYNC_ Enabled
EN
HIEEM &7 Rev. 1.2
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5.3.3.8 MRy HFFER

TRIEERE
DITHER_STEP fRi& il 0005
EiRT HEFFES (=1 0000 4
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 bither= [4* (SSTEPS>) + 2 * <FLAT> ] * £ ref o

| pither=<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 pitner is determined by <FLAT>

NOTE: If <STEPS> =0 and <FLAT> =0, the dither period T pither=t ref ci

Rev. 1.2
2022-02-01
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5.3.3.9 WiiRiT 5T F23
BRITHIT 728
DITHER_CTRL Rzt 0006 4
BRI HIF 728 (=] 0000y
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DEE
P_DI
Res THE Res STEP_SIZE
R
r 14 r [\
Field Bits Type |Description
STEP_SIZE 11:0 rw Size of Dither Steps resulting in a Dither Amplitude IDither
I bither =<STEPS>*<STEP_SIZE>*2 A/ (215-1)
DEEP_DITHER |13 rw Deep Dither Feature
OgDisabled 1z
Enabled
HIBEM 8 Rev. 12
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5.3.3.10 BERESESS
BERESFRR
CH_CONFIG fRi% L 00074
BB ET 7 & 0003
15 14 13 12 1 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
005 1.0 V/us
01z 2.5V/us
10 5.0 V/us
115 10.0 V/us
I_DIAG 32 rw OFF-state Diagosis Current Strength
00 80 UA
015 190 UA
10g 720 UA
1151250 uA
OL_TH 6:4 rw Open Load Threshold relative to Setpoint
000; Disabled
0015 1/8 of Current Setpoint
0105 2/8 of Current Setpoint
0115 3/8 of Current Setpoint
100:4/8 of Current Setpoint
1015 5/8 of Current Setpoint
1105 6/8 of Current Setpoint
111 7/8 of Current Setpoint
OL_TH_FIXED |12:7 rw Fixed Open Load Threshold
 otn=<OL_TH_FIXED>* 128 * 2000mA / (2215-1)
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=[(STON_MANT>+1)*2A<EXP>)] * 1/fsvs
NOTE: <TON_MANT=is located in the TON register.
NOTE: <EXP> is located in the DITHER_CLK_DIV
register.
OFF_DIAG_CH |15:14 rwh OFF-state Diagnosis Current Sources Control
00g OFF-state Diagnosis Enabled
01gLow Side Current Source Enabled
10s High Side Current Source Enabled
(RBELTR......)
BIEFM % Rev. 1.2
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()
Field Bits Type |Description
115 OFF-state Diagnosis Disabled
BIEFM o1 Rev. 1.2
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5.3.3.11

BEERATFSE
BEERFFE: SRR EREER T

MODE RSt 000C
BERE TS & 0000 4
15 13 12 1 10 9 8 7 6 5 4 3 2 1 0

Res CH_MODE
rrw

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) 34
Direct Drive Mode via DRVx-pin
Cu Free running Measurement (2416 samples)

IR %2 Rev. 1.2
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5.3.3.12 H BN e & 172
AR BN R B SR

TON R 000D
FErtEEFss (=1 0000 4
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

OLSG_TIMEOUT TON_MANT
wirw
Field Bits Type |Description
TON_MANT 9:0 rw On-Time of Output stage (SPI Direct Drive Mode/OC-Detection)

t ocon= [(STON_MANT>+1)*2A<EXP>)] * 1/f s

NOTE: For OC detection in OFF-state the maximum t ., period is 300ms
and <TON_MANT> must be different to 0.

t on= (STON_MANT> * 2A<EXP>) * 1/f o
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
HIEEM 03 Rev. 1.2
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5.3.3.13 IcC R BREREFIFFHR

ICC TR R EITHIZ 78

CTRL_INT_THRESH Rzl : 000Ey

ICC DR EITHI T3 & 00034

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

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.

HIEER Rev. 1.2

%4
2022-02-01



TLE92464ED

Four channel low-side solenoid driver IC

(infineon

B{TIMEIEO (sP1)

5.3.3.14 Rinb=THEFFES

Duty Cycle Feedback Value

Read Only Register
FB_DC Offset address: 02004
Feedback Duty Cycle Register Value 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.

TIEFM

Rev. 1.2
2022-02-01
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5.3.3.15 R+ VBAT

Average Battery Voltage (VBAT) Feedback Register
Read Only Register

FB_VBAT Offset address: 02014
Feedback Average VBAT Value 00 00004
21 20 19 18 17 16
Res
r
15 14 13 12 11 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

. Rev. 1.2
HIEFM % v
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5.3.3.16 RISy

Average Current Feedback
Value Read Only Register

FB_I_AVG Offset address: 02024
Feedback Average Current Value 00 00004
21 20 19 18 17 16
Res
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EXP I_AVG_MANT
rh rh
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

. Rev. 1.2
IR 97
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5.3.3.17

RS/ ERARER

Minimum/Maximum Current Feedback Register
Read Only Register

FB_IMIN_IMAX Offset address: 02034
Feedback Min/Max Current Value 00 00004
21 20 19 18 17 16
Res IMAX
r rh
15 14 13 11 10 9 8 7 6 5 4 3 2 1 0
IMAX IMIN
rh rh
Field Bits Type |Description
IMIN 9:0 rh Signed Minimum Current of last measurement period (two's
complement)
[ min= <IMIN>*4A / (219-1)
IMAX 19:10 rh Signed Maximum Current of last measurement period (two's
complement)
I max= <IMAX>*4A / (219-1)
BIEFM % Rev. 1.2

2022-02-01



TLE92464ED
Four channel low-side solenoid driver IC

(infineon

B{TIMEIEO (sP1)

5.3.3.18 RigER (FSH)
B EiETHRE (66, B BETSTERNE,
RiEETFes

FB_I_AVG_s16
Feedback signed Current

15 14 13 12 11 10 9 8

Offset address: 02044
Value 00 00004

21 20 19 18 17 16
I_AV
TIME_STAM Res G_sl

P
6
rh r rh

Rev. 1.2

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

HIEFM 9
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5.3.3.19

Rz 1ccFHoRBE

ICC PWM Frequency Controller Integrator Thershold Feedback

Read Only Register

FB_INT_THRESH
Feedback ICC Integrator Threshold

15 14 13 12 11

Offset address:
Value

21 20 19 18

(infineon

02054
00 01804

17 16

10 9 8 7 6 5 4 3 2

INT_THRESH_VAL

rh

Field Bits Type |Description
INT_THRESH_ |15:0 rh ICC PWM Frequency Controller Calculated Integrator Threshold
VAL Value

BRFM

100

Rev. 1.2
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5.3.3.20 RiEE/) /=K PwM ERA
BENE BN BAPWME STER AR IRS7E
FB_PERIOD_MIN_MAX Offset address: 02064
Feedback Min/Max PWM Period Value 00 00004
21 20 19 18 17 16
Res PMAX
r rh
15 14 13 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
fPWMfmin = fsys/ (<PM|N> * 256)
PMAX 19:10 rh Maximum PWM period of last Measurement period
fPWM_max: fsys/ (<PMAX> * 256)
IR 101 Rev. 1.2
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MAER

6 NAER

6.1 TDS_WFH{E R

TINAERRT % ICEREFRERNERF .

VBAT
Vsup |
Reverse polarity Cl
Protection I . . . . SSxSense
ol Power-supply incl. High-side Driver SsD Safety Switch
Filter e.g. TLE9243QK x Circuitry
SSxG
=)
g $5x8
GND
VoD Low-side Solenoid Driver IC
3 cs
l Power Supply,
) Battery senise. |g— I
GND&Y ot and
_E Under/Over GND
GND Voltage Detectiof
VBAT]
T {—
I
PLL r LxI Lo
. Clock Wi | . x
Micro-Controfler ock Watchd ! ~ Channel x
e.g. TC27x ~ s
;—Cm Ay
RESN
Load X i LOADx -—
) Diagnostics q 1
CLK Icw ADx
r‘:HR '
I“AULTN.] Channel Logic, .
C e 4 Current Control {<¢—— (Surrcnt
N CNSe
Central Logic Dither
DRVx 1 Fwnx
L d L
T {—» =5 Crwpx
Temperature |
| — n -
Sense
) |
Low-side Overcurrent
Gate Control Protection [
GNDPx
! violy Pl GND
TC4 Watchdog
GND
SCK.
1 L set K|
CSN
st
so
a
Z
O
GND
R =10kQ
C1=100uF
C2=C3=C4=C5=100nF
Croapx=4.7nF...10nF
recommended: CLoapy = 4.7nF...10nF; CLoapx= CrLoapy/10; CFwbx = 4.7nF...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 LRz A B B
Rev. 1.2
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HERS

7 HERT

7.1 TDS_FHERT

(infineon

% )
T o <
o 3 @ 1 % 5
ol o = 10.3z0.2 - o 7.6:0.2 i

o -—

. g < .

[ 1 3 = | !

L p rr |
0.7:0.2

Seating plane 10.303

Coplanarity .
Bottom view

36

2)

4.2
|
|
|
+
|

I ) k |

3) 2)
2 0.254% (o o Aap 9

pint marking /T ONOOO0T-« R LAt

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

3) Does not include dambar protrusion of 0.05 max. per side.
All dimensions are in units mm

Drawing according to ISO 8015, general tolerances 1ISO-2768-mK

2) Exposed diepad, excluding moldflash allowance of 0.3mm max. per side.

The drawing is in compliance with 1ISO 128-30, Projection Method 1 [-a-@-]
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Revision Date Changes
Datasheet v1.2 2022-02-01 |+ new Package Drawing Layout (no changes in dimensions)
¢+ changes inregister "GLOBAL_DIAG2"
Datasheetv1.1 2020-11-20 |+ Equation for Tpieradded in "Dither configuration" chapter
¢+ Equationin chapter "Average feedback values" Tperiode renamed to
Tmeas
¢+ Equation for ROL: "*" replaced by "-"
¢+ Pin list: cooling tap comment updated to "Connect externally to
GND and heat sink area"
non-content updates (e.g. typo correction/wording refinement) in section:
¢+  Voltage Monitoring
¢+ Operation States
¢+ PWM frequency control
¢+ Dither parameter update
+  Dither setpoint synchronization
¢+ Direct Drive
¢ OL-Threshold configuration
+  Overcurrent
Datasheet v1.0 2020-07-17 |initial release
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