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| Multilayer AHB Matrix |
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PBAO PBA1
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4 SCU_PM I MON1..4
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GH? —
SH2 —]
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SH1 —] -
G2 -—
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|
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REBERARER

3.2 S| BIE X ThEE

S4I/5, FrESIYEERBN (BIRSIHS LN SIEBRIN) , HRBAUTIREZ—:
o XfFERELERL (PU)

o {EBETHL (PD)

o FRISTHRBIZANEAN (1)

v BHAZANNRELE=-SES (Hi-2)

TR T TLEI853QX JMEBS | IBYTHAE R BAINIRTS o

RE: RRSIRISEE,

o 1/0: AT

ool AN
v 0! at
+ P! B
KYIHFRE &AL, FENE 145,
=1 5| BIE X M ThAE
Symbol Pin Type |Reset |Function
Number State
PO Port 0
Port 0 is a 6-Bit bidirectional general purpose 1/O port.
Alternate functions can be assigned and are listed in the
Port description. Main function is listed below.
P0.0 24 I/O I/PU SWD_CLK Serial Wire Debug Clock
GPIO General Purpose |0
Alternate function mapping see Table 6
P0.1 22 I/O I/PU GPIO General Purpose |0
Alternate function mapping see Table 6
P0.2 26 I/O I/PD GPIO General Purpose |0
Alternate function mapping see Table 6
P0.3 27 I/O I/PU GPIO General Purpose IO
Alternate function mapping see Table 6
P0.4 28 I/O I/PU GPIO General Purpose IO
Alternate function mapping see Table 6
P0.5 29 I/O I/PU GPIO General Purpose |0
Alternate function mapping see Table 6
P1 Port1
Port 1 is a 4-Bit bidirectional general purpose 1/0 port.
Alternate functions can be assigned and are listed in the
Port description. Main function is listed below.
P1.0 31 I/O I GPIO General Purpose |0
Alternate function mapping see Table 7
P1.1 32 I/O I GPIO General Purpose |0
Alternate function mapping see Table 7
P1.2 33 I/O I GPIO General Purpose |0
Alternate function mapping see Table 7
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REBBERARER
&1 SIRIE X MIThEE (47)
Symbol Pin Type |Reset |Function
Number State
P1.4 34 I/O I GPIO General Purpose IO
Alternate function mapping see Table 7
P2 Port 2
Port 2 is a 5-Bit general purpose input-only port.
Alternate functions can be assigned and are listed in the
Port description. Main function is listed below.
P2.0 41 I [ ANO ADC1 analoginput channel 6
Alternate function mapping see Table 8
P2.1 39 I [ AN1 ADC1 analoginput channel 7
Alternate function mapping see Table 8
P2.2 40 I [ AN2 ADC1 analoginput channel 8
Alternate function mapping see Table 8
P2.3 38 I [ AN3 ADC1 analoginput channel 9
Alternate function mapping see Table 8
P2.7 37 I [ AN7 ADC1 analoginput channel 12
Alternate function mapping see Table 8
Power Supply
VS 46 P - Battery supply input
VDDP 44 P - I/O port supply (5.0 V). Do not connect external loads. For
buffer and bypass capacitors.
vDDC 42 P - Core supply (1.5 V during Active Mode,
0.9V during Stop Mode). Do not connect external loads. For
buffer/bypass capacitor.
VDDEXT 45 P - External voltage supply output (5.0 V, 40 mA)
GNDP 21,30 P - Core supply ground
GNDA 43 P - Analog supply ground
GNDLIN 1 P - LIN ground
Monitor Inputs
MON1 17 I [ High Voltage Monitor Input 1
MON2 18 I I High Voltage Monitor Input 2
MON3 19 I [ High Voltage Monitor Input 3
MON4 20 I I High Voltage Monitor Input 4
High Side Switch Outputs
HS 2 o Hi-Z High Side Switch output
LIN Interface
LIN 48 I/0 PU LIN bus interface input/output
Charge Pump
CP1H 14 P - Charge Pump Capacity 1 High, connect external C
CP1L 13 P - Charge Pump Capacity 1 Low, connect external C
Datasheet 12 Rev. 1.1
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REBBERARER

&1 SIBIEXMIThEE (4R)

Symbol Pin Type |Reset |Function

Number State

CP2H 11 P - Charge Pump Capacity 2 High, connect external C

CP2L 10 P - Charge Pump Capacity 2 Low, connect external C

VCP 12 P - Charge Pump Capacity

VSD 15 P - Battery supply input for Charge Pump

MOSFET Driver

VDH 16 P - Voltage Drain High Side MOSFET Driver

GH1 3 P - Gate High Side FET 1

GH2 9 P - Gate High Side FET 2

SH1 4 P - Source High Side FET 1

SH2 8 P - Source High Side FET 2

GL1 5 P - Gate Low Side FET 1

GL2 7 P - Gate Low Side FET 2

SL 6 P - Source Low Side FETs

Others

TMS 23 I I/PD T™MS test mode select input
DAP1

RESET 25 I/O I/0/PU |Bidirectional reset input/output, not available during Sleep
Mode

VBAT_SENSE |47 I [ Battery supply voltage sense input

OP1 35 I - Negative current sense amplifier input

0oP2 36 I - Positive current sense amplifier input

EP - - - Exposed Pad, connect to GND
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BITIRI

4 iBITIRI

X ER S OSSN S RIS, WFRAMEORE, SaHA 32 fArm® Cortex®
MO ISR, SHFREMSMNBEETS, FEA HEEERER, NEFEER (BRI
AR EEEMEE, BEBEFLUNMS S, (EBEED, ALUEALNKERNS I EE
AR EAE SRS E SR BN, N, FIRH— ENFE (BINATFIRE LED sFFMt
) . — AT 4 ni@iE MOSFETs MIIRENER, EIE— AR/ N EERKETRS (PWM) T
SEROIEFISIN /I (GPIO)

MISHISRM SIS RAR (SEMEE) B—ARGREOE R, B85 ErEPmE
FBES. (R R AR R,

FREME SRRt B, ISR 30 MEBHSEN A, aET LN SAIRX. BB,
WIEBIEAMEEME (EFREE) , MY BB,

ZEE R RS SEAB0.5 mm [B1EEHY VOFN-48-31 $935, B H7RS 20 A e S TORI& T,

TLE9853QX EESMTEER, TEATLRHEMEER, BIFEERAIRSHIRME 3L FFiF.

\
\

Transition by software Transition by external event

~
TN

Safety Fallback Transition by internal event

/
/

Safety fallback
error_supp =5

Cyclic wake

MON wake
SLEEP command
Safety fallback
error_wdt = 5,
Overtemp

Sleep Mode

PMU_System_Modes vsd

3 BIREFINREE
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BITIRI

SR

EMRAR MR, fliNELBE(/E. S LBE. FWEREXT, H EBIREEE, BFf
BHMEIRTE AR, —ERZEIR vDDC 137, BIENTIFRIN. NREIVHERSE WDT1 X
EWRL LR, REEBHRETHIRERRIRI

EEIRT
EIRRT, FrARRISHENE, TLE9SS3QX AJTEIEHEE T,

Elt b

FIERNERMEZRINFEEN PR —M, BIERNERFESPIREMENNA, BIATIERD
FIRIL. EFLERNT, /LTRSS MARSHEE, IS ERYEEERNEE, BXRHES,
L@ LIN B 47ER). SEENEAS I BIEEREY 5V GPIO MILLIR TR ER,

EARAR T,

RIREN B — M EZRRINFERE. BIEMEH SRR TFSTIRERN, BIeYHRER
THFEIRT. RERBYEIZAIECERY. EMIRIENT, A LAiEHsSRIREKE, ALIRRNRSEL
¥, B5FIERNALL, MEEREERK, FIERNT, AIER—64 MUBENEHXATHRIEFE.
LA LIN BE0Es). SEmNAANG IS EIFREE MR TUIRER, MIRBRIRTUMERRYTT N, 5k
BEMXM. TREARERLIE, FEREMMARIMREESER (BIXIEXBTE) o BIME LIN &
FEMEEF, HErHENKERE.

B REER T

BT MEEE AR AREDAMEFE LR T —MET AR, VREBEARERINGER: KERN
EHEFFSEPIREMENAL, FEEHIT SLEEP 5 STOP 5<%, FREIFIREEINEE (RAI4RIZRTiBIEREIRER) b,
EBFIEEN S ARERR R REEREEE Yo

TEIF AR

B IR ARREDNSFE IR T MG LRI, REFRIRIETIRIEN, KERN
EHIFFRPIGEMELN{L, FEEHIT STOP 3 SLEEP 5<%, ERIFMCIIERT, SiEAFXFIEABRESE,
FINATFNER D AXHAITRE, WEFGIEE, SfEERUBNEXIEOANKNER, BRTL
—MREEEHAA LT, WA RTINS L, IPREILENEN TR
TROFFIE T BT EBRIR TN A sERY B IRIRTUECE

R2BRENEE

Module/function Active Mode |Sleep Mode Stop Mode Comment
VPRE, VDDP, VDDC ON OFF ON -

VDDEXT ON/OFF OFF cyclic ON/OFF |-

HS ON/OFF cyclic ON/OFF cyclic ON/OFF |cyclic sense
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BITIRI
+&2 BRENIRE (8
Module/function Active Mode |Sleep Mode Stop Mode Comment
Bridge Driver ON/OFF OFFY OFFY -
LIN TRx ON/OFF wake-up only /OFF |wake-uponly/ |-
OFF
MONX (wake-up) n.a. disabled/static/ disabled/static/ |cyclic: combined with
cyclic cyclic HS=on
MONXx (measurement) ON/OFF OFF OFF available on
all channels
VS sense ON/OFF brownout detection |brownout brownout det. done
brownout detection in PCU
detection
VBAT_SENSE ON/OFF OFF OFF -
GPIO 5V ON OFF ON -
WDT1 ON OFF OFF -
CYCLIC WAKE n.a. cyclic wake-up/ cyclic wake-up/ | cyclic sense with
cyclic sense/OFF cyclic sense/OFF|HS; wake-up needs
MC for enter Sleep
Mode again
Measurement ON? OFF OFF -
Micro Controller Unit ON/slow- OFF OFF -
down/STOP
CLOCK GEN (MC) ON OFF OFF -
LP_CLK (fip_cLk) ON OFF OFF WDT1
LP_CLK2 (fip_cixa) ON ON ON for cyclic wake-up

1) FiESRREheE “REHEEERERAEEER T A,
2) BFRERERGELZEXHT
MR ER RN SR

FRrEMEEREGHERERMER. N THRERERNSIEYE, -1 REESHVIBHREERT,
REMILt, FrEmMERERDIE, UERNARFRMFIEMEES M. WA LURREERITEALE
Bo MRTASEZRMEESH

ERERIAMREER, MON M ANFTEIFIRERE LB (I/FR0E, LIN BIARZERIEAREER,

IR RIS
BRSNS AR EFHA. FREARAAME S ARRmE,
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HREEETT (PMU)

5 HREEHET (PMU)

5.1 4

v ROERITE] (BE). R, SLEFECE)

v BREIE (BIFREE. 1BIFRREL)

v BHRSRERHTFEISWINGE IE. 8. IFE)
v RGEHENMEER2EICNAIET

o MEBRECEFEIE (LIN. MON. GPIO)

v RFHEIRIER

5.2 Dby

BREESTHNFAZHRRAFKICAESHER 2, Eit, BREESTERIMERAER, S1EHE
RBIFEiR, BIREESTMETEMMCU (VDDC. VvDDP) FN4MERMLEE (VDDEXT) FREMIFFEHE, LIk,
PMU IE A RFEIRIR I TE XN FEY, HERDREMMN LR, EMURTRITHIFIERA
EME TR, THERAMCU MELIITH. PIEXLINEEIIHBERRESIZE, PMURNRZENT)
EEBE MM B EERNALKN S, Fit, PMU BERRANEBIEEFENRSAN, ET(EHIT
MCU B &,

&
A
&
B
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HREEETT (PMU)

5.2.1 EE
TEMRABRERE TSN, | 3 BiFdtimR FiER,

* VS
| - |
Power Down Supply Power Supply Generation Unit vDDP
(PGU)
. VDDC
|
e.q forWDT1 |« LP_CLK "; A
Peripherals | K——) E LDO for Extemal Su
: pply
eg.forcydic | LP CLK2 R VDDEXT —{ ] VDDEXT
wake and sense - N
A
L
PMU-PCU (— B \—) PMU-SFR
U
MON1..4 [ S
" —) PMU-CMU
PO.0.P0 4 PMU-WMU —
P1.0.P14 — PMU-RMU {] RESET
PMU-Control
Power Management Unit
Power_Management 98 5x vsd
= 4 R EEETIEE
&3 PMUFIEIR$ER
Mod. Modules Functions
Name
Power Down |Independent Supply Voltage This supply is dedicated to the PMU to ensure an
Supply Generation for PMU independent operation from generated power supplies
(VDDP, VDDC).
LP_CLK +  Clock Source for all PMU This ultra low power oscillator generates the clock for
(=fip ) submodules the PMU.
» Backup Clock Source for This clock is also used as independent clock source
System (can be selectedas  |for WDTL1.
foys clock source through
SCU_APCLK.SYSCLKSEL)
¢+ Clock Source for WDT1
LP_CLK2 Clock Source for PMU This ultra low power oscillator generates the clock for
(= fip_cikd) the PMU in Stop Mode and in the cyclic modes.
Datasheet 18 Rev. 1.1
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HREEETT (PMU)

w3 PMU FIEIRHR (52)
Mod. Modules Functions
Name
Peripherals | Peripheral Blocks of PMU These blocks include the analog peripherals to ensure a
stable and fail safe PMU startup and operation
(bandgap, bias).
Power Supply | Voltage regulators for VDDP and | This block includes the voltage regulators for the pad
Generation vDDC supply (VDDP) and the core supply (VDDC).
Unit (PGU)
VDDEXT Voltage regulator for VDDEXT to This voltage regulator is a dedicated supply for external
supply external modules (e.g. modules.
Sensors)

PMU-SFR All PMU relevant Extended Special | This module contains all PMU relevant registers, which
Function Registers are needed to control and monitor the PMU.

PMU-PCU Power Control Unit of the PMU This block is responsible for controlling all power
related actions within the PGU Module.lt also contains
all regulator related diagnosis like under- and
overvoltage detection, overcurrent and short circuit
diagnoses.

PMU-WMU Wake-up Management Unit of the |This block is responsible for controlling all Wake-up

PMU related actions within the PMU Module.
PMU-CMU Cyclic Management Unit of the This block is responsible for controlling all actions
PMU within cyclic mode.

PMU-RMU Reset Management Unit of the PMU| This block generates resets triggered by the PMU like
undervoltage or short circuit reset, and passes all resets
to the relevant modules and their register. A reset status
register with every reset source is available.

Datasheet 19 Rev. 1.1
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HREEETT (PMU)

5.2.2 PMU RN LA

UTREE 2R T Z8 R AR

Vs >4V and Vs ramp up
or
Vs < 3V and Vs ramp down

LIN-wake or
MON-wake or

cyclic-wake start-up
VDDC =stable and
error_supp<5

VDDC / VDDP = fail
(shortcircuit)
> eITor_supp +

error supp = 5

Sleep command (fom MCU ) or
WDT1_SEQ_FAIL = 1 (=> emor_wdt = 5) or
VDDC / VDDP =overload

LIN-wake or PMU_PIN = 1 or
. MON-wake or PMU_SOFT=1o0r
cyclic sense GPIO-wake or (PMU_Ext WDT = 1and
cyclic_wake or WDT1_SEQ_FAIL=0
PMU_PIN= 1or - emor_wdt ++)
SUP_TMOUT = 1
Stop
command
(from MCU)
cyclic sense

E 5 HRERRTRARN
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HREEETT (PMU)

5.3 HR4ERE T (PGU)

5.3.1 8 %28 5.0V (VDDP)
ZIERAR KR 5 VIRESS, AHTIHROSIHAEM 5 vIEMTEEME (FI90 LIN BU&23) o

LSk

v SVIEEERES

v HMCUES (R #TT mAaiTAn KbT
v HMCUES () MEERE

« WMCUES (hlf) HIRESE

v HEDRENRESE (RIEENL, Voorw)
« WMCUES@EA (FRlT) RUEPAKHT

+  VDDC AT 2SRYTRIATI 25

+ GPIOftEE

o ANTEBERRAE T TR I N R RR

It ER A2 Cuooe NIARIBERERETIE, ZBBNVERE,
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A o~ ry_VDDP
1 VPRE £ W - 1
| Cvoop I
v GND
Y
5VLDO -
A
Y Y
LDO Supervision
Y Y Y
9 =
= B g
> >
t'r’| (@] I'DI ]
= ) 73]
3 Z

LD O_block_external .vsd
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HREEETT (PMU)

5.3.2 2 E281.5V (VDDC)
ZIRIRAER 1.5V IAERS, FREXBLT. #FIMS R EMS A REREIR1.5VINEE (J1ADC) -

1514

v L5VIREERESS

v W MCUIES (FRifT) #ITi RIS X

« HMCUES (FRHtf) MIEEIE

v W MCUIES (FRitf) MIREIRIE

v HEAIMNXEER

v W MCUES@A (FRHET) AU FAKHT

o RTEBRIRAR T NIRRT R AUR

W AR Conc BXEM, LURRIBESEBIERE I

VDDC Regulator

VDDP (5V) VDDC (1.5V)

N
A

P
h

hd

F

K
1 7
Cvoop T —_— % Crone T

1.5V LDO -«

I .

LDO Supervision
= 2
= =
|

>

C>| al

2 2

:' =

= =

o o

1.5VLDOblockexternal.vsd

7 vDDC R[EBEHIER
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HREEETT (PMU)

5.3.3 JM B2 ESRE 5.0 V (VDDEXT)
ZIEIR TR 5 VIRERS, FIMEBERERMHLER,
f5lan, sTARFIMNERERRES. LED S EE {28 fiER,

¥

v ALEEREIIRRY 5V REERESS

v AR NA M ETIRER B KRR RET A

v EBERRRS

v RESNS XY, HEE MCUES@ER (Pl

v W MCUES@A (FRHT) AU FAKHT

v RRESRXAIET, dimavBa MR R B

v 5 GPIO —EEIRE A AR R

v AHNERTER, UREENER THRIERE. FHERXT, BRIREENSWPERZE hooea v
i AR Cover 2 UEM, UHRRIEESEEERE TE

VDDEXT Regulator
VS K] VDDEXT (5V)
® , o
N v
—— Cus _I_ I Cuvooexr ——
VDDEXTLDO v
I Y
Supervision
l Y
o 5
i e
= or
o J
I-I>J (]
) %I
& 5
] (]
= S
HALL_LDOblockexternal. vsd
& s ERIEE]
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HREEETT (PMU)

5.3.4 LEE M

Vs A

A 4

Power Down RESET_N

LP_Ck /IR

|
|
|
VDDP sv "i
|

\

VDDC A

ca. 3.5V

v

L
v

SUPPLY_STATUS fail X }‘X\ stable

RESET_PIN /"/
7
|'
/ |
|II \
PMU_RESET_STS xxh | \X 80h
IllllI
N\
SYSTEM_STATE DownX Start-up \‘x Active
= 9 TEBEUMZ
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AL H BT - MFRIR (SCU-DM)

6 AT HIERIT - FIEIR (SCU-DM)

6.1 Y5

v RIEBESSHECEINAE

¢ FMBERREEMNEEEE

v FREIAEINASRIVES (0517, 8. AR
v BN RGIMKHIFETERE

v EARMANELES

v REIMSEVEIERIUES]

6.2 iz 1y

AGiThlEIT (SCU) ¥ TLE9853QX HRRIFRE FRIUTHIES . SCUR LT FRERAR
v BBNRSAMIEE (Cou)

v EfuiFH (RCU)

v BIREE (PCU)

v FRETEIE (ICU)

v ERROES

v RIBEIMSETR

v ESUERES

v B 1HiEI2E (WDT)

v BUBTERESR AV AL IE
v IR

v HiFEERgY
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AL H BT - MFRIR (SCU-DM)

6.2.1 EE

on signals to digital
peripherals;

status signals from

digital peripherals

PMCU <::> <::[\1/ WDT | Fox

CGU

LP_CLK
fovs
froik e
-— fintosc

f_cLk
frLT ok

—{ NMI

rErZ20m-4d=—

YYY)

— INTISR<23:0>

PMU_1V5DidPOR >
PMU_PIN ——
PMU_ExtWDT |——®»

PMU_IntWDT [—
PMU_SOFT |— > RCU <::|I> <:::> MISC Control ~ |——#»| MODPISELx

PMU_Wake ——m
RESET_TYPE_3 |«—
RESET_TYPE_4 |-

PO_POCONy.PDMx f-—— Port Control <:>
P1_POCONy.PDMx f-—~—

wcCcm

System Control Unit-Digital Modules
SCU_DM_Block_Diagram_Cust_new.vsd

& 10 R BT - MFRRIER

SCU_DM HY 10 #&iR:
+ CGU:
fis 5 RGFETEH
- LP_CLK; {EIh#E& FAeTeh
+ RCU:
— 1V5DidPOR; 2 BB BR R EE
- PMU_PIN; E1i5IHF4EMNE (L
—  PMU_EXtWDT; WDT1 £1i
— PMU_IntWDT; WDT (SCU) EAi
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AL H BT - MFRIR (SCU-DM)

- PMU_SOFT; B &1L

- PMU_Wake; @I E LR F LRI

- Reset_Type_3;IM&E (BEFEELL)

- Reset_Type_4; 9M&EL (REE SOFT FIWDTE1iI)
o UmOEEH:

— P0_POCONy.PDMx; 3R THRE F7¥E Hl{L

— P1_POCONy.PDMx; 3RTHRE F7¥E HIML
v MISC:

- MODPISEL;UART (Ri%#) 5FEM2s (BLIitiigER) pIEiEETE:S
+ WDT (SCU-DMAREIEI JERTER) : fos; RGEIHH
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AL H BT - MFRIR (SCU-DM)

6.3 B R TT

B 4 R B TT (CGU) 79 TLE9S53QX HRI RIEMIBT SRR, AP EFHITHAIE, AIUITSAERFHITHR
12, DURTSMREMIhEERE Z B RELLER, R I EFEn] LUE R SEFRR AR

TLE9853QX FRHY CGU FHIBRHRS725 ( finrosc ) FABT 3 82 7T (CCU) £H R

RIBBIEH fors LA T BIERS SRR :

v AERIRHERAE R fvrosc

v (RKEERS fr v (ENIBGHEMIR FEIRERHR B R fERE

MTARBHERT cGU AREEBS.

6.3.1 {RIFERSH

YR LP_CLK 2— MBS E RC #5528 (LP-OSC, 1EER fo. k) » HEGEREA, EAENGHE
JE T BRIREE I HAE] TLE9853QX BBV BT R, fie ax ETZHITRHFECE,
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AL H BT - MFRIR (SCU-DM)

6.3.2 By $hiz il BB 7T

B EFhTHIE T (CCU) BWSRBAERMNITEH furose, HARIBERMARH fir avo RFMFTRBEP—
B iR

CCU

| SYSCONO0.SYSCLKSEL

Ny

A 4

fn‘N TOSC

M
Up——» fsys
X

Y

fip cik

CCU_block

11 B $hia il B o O B SN

CCU IRIBR AN EMHLIERNFIE XN ENRES, EEE:

v EEURISERER

o BTFEIEHINE P ERE/ R LB

FEBEBITEAT, FRRME (RIERERA, SUESL) WT:

v BRFINE, fos=mik 40 MHz (UE3ZOETS MI_CLK JR B ILLBTF)

» CPUBYHP (CCLK. SCLK) =S40 MHz (EH NVM i5ialBY$h53 5713 E)

«  NVM 5 a]BS 8 (NVMACCCLK) = &=3X 40 MHz

o SMEBETER (PCLK. PCLK2. NVMCLK) == 40 MHz (%F CPU BRI, HAERISNES)

—LEHMEH PCLK IRMEESHh, HhIMEH PCLK2 HRHBIEF, 1 NVM B NVMCLK F NVMACCCLK H2{itAd$d,
EIEEIEITIER T, PCLK = PCLK2 = NVMCLK = CCLK, MISERIETUMEEERY, PCLK2 5 NVMCLK S{ith
WS

ATHUNMIAR] (/F) HERDEFRES (1) , HEZEIICPUIREMEMNARENR, RIETA
FEZNVMCLKFAC, FTFIZENVMiFIa]BSFINVMACCCLKFICPURY $ICCLK Z [B]FUSTER 23K,

S FRRIET, FRAEMFE CLKREL AN BB #5728 HURIR BRI SRIFR TIEMZE, {XH@d SFR &F
772311 PMCONO.SD fERERGEIRTUEY, CLKREL (iHA B, EFIFRNE, UFECLKRELAVAIRIZE
Rz3PE4EE T NVMACCCLKES b, RIEIZE R R NVM BYIZEBRFNE N B HA,

9M& UART1. UART2. T2 fl T21 X3 CLKREL B{ NVMCLKFAC MU0, MAIAFEREER Ti#
1TThREME LINETS,
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ARSI H B It - IR (SCU-DM)

Infineon

Analog Subsystem /
FBAD/I PBAT

Togole
Lateh

r 1
| 1
1 1
| 1
1 1
i i
: fora UART 112, 1
I Timer 221, 1
: Baudgen 112 | |
ADC1_CLK_DIV 1 :
| i
| i
DPP1_CLK_DIV NJ}H oK | i
1 1
I 1
I 1
DPP1_CLK 1 DPP1 :
T
1 1
' i
I PCLK2 1
BRORV_TFILT_DIV I SFR \
1 1
1 1
| 1
BRORV_TFILT_{LK] :
i i I
I 1
1 1
BRORV_CLK_DIV | 1
1 Bridge Driver | |
1 1
| 1
BRORV_GLK ! | ]
1 7 1
1 1
Clock APCLKZFAC L REEKD SFR !
Control Unit 1 1
| I
1
TFILT_CLK I TFILT_CLK 1
T 1
1 1
1 Analog 1
I Peripherals 1
| ML_CLK | 1
APCLKAFAL T L :
' poixz |
1 > SFR |
1 1
MI_CLK I MI_CLK _| Measurement :
H T Interface 1
I 1
| |
WWMCLKEAC — CLKREL — 1
Vi
fumosc !
# | fvs ] Jf{:|::u(
fie o u 1
x o !
1
MVMCLK
v
MM
. NVMACCCLK
i PBAOCLKREL
Peripherals
L
o L]

f——+CLKOUT

COoUTS1

& 12
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AL H BT - THEREIR (SCU-PM)

7 ARG HI B IT - THERIEIR (SCU-PM)

7.1 i

o BITEIERT (CWU) - BEFMESEIRERBXNNH, HiEdIERKRPEHNVI LR,
o FREFIERIRIT (CU) @ FrE &SRB PR EHIRSITE.

o EBRIEHISETT (PCU): HEBFHH AR L ERNF IR ERS.

o SMEREITE (WDT1) 1 MUMRSKERIE, BTRERYUEM

7.2 =ik
721 EE
IhERIEIRM R SR B 7T T EFTRB FARIRA R -
on signals fo analog
peripherals;
status signals from
analog peripherals
AMBA AHB
IL I
N
T
PCU ! N < N WDTH1 4—— LP_CLK
E 1] =
NV :
N
A
L
fsys —— —» PREWARN_SUP_NMI
B
M_CLK —— cwu N % U< :> ICU —» PREWARN_SUP_INT
TFILT_CLK |—— i — INT<n:0>
System Control Unit -Power Modules
SCU_PM_Block_Diagram_Custvsd

13 RGIEHI BT - BIRBERIEE

SCU_PM HJ 1/0 f&iR:

v CWU:
- KWEf.= RYIAR
- KREM_CLK=NSZEON® (RIMEH) © B, ROMEATF 1/2/3/4 FH
- KETFILT_CLK= BFHF RSN 1, A REE 23R FMIRE TR
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AL H BT - THEREIR (SCU-PM)

¢ ICU:
— PREWARN_SUP_NMI = & i FZE 3R NMI
— PREWARN_CLK_INT = & p FRE R $hE | 15 NMI

— INT = =&EMISCHT
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Arm® Cortex® M0 R
8 Arm® Cortex® M0 A%
8.1 5

B SLIAY Arm® Cortex®-M0 F4FEEI FFRS,

REBRERZ. NEIRIEBA%Z, REEEEFELIEES:

»  Thumb®+Thumb-2° 5% 5

v (NPRIEALIEET (SP)

o IR FEFEIZRN

o EHMRERE

o+ AJFRETESIES LDM/STM, push/pop, SEIMEARETLEIR

v RIS EMNREFESME, KMPERSER (SR) EERFEFANTLREY
¢« Arm® 2245 v6-M XA

+ Arm®v6 RXF 7T 1A

o RGERZE (BREYE 1ms)

BREAEDPHIEHIZE (NVIC) SAEBERAXKESRR, KIELERPMTRE:

+ SMNERFRUR, BIECE A 1 E 24

o TR ST ERR, KAIM0EI 192, K64

o FEREhESR A RIAEE

v MR DE, FIEIIE SRR SIEL SRR RANERE

v ZRIERREAIER YT, XEFSMENERIRLGIE, hirZ ERRERESMENFHE,
v FREENBY BEhREFAIESRTE, PENRENBHRE, TESTHH

B&EO
¢ EEEREMERE (AHB-Lite) EO

8.2 Dby

Arm® Cortex®-M0 RMEBRR—MERM 32 (I IESE, ERRHIEHIZE. [REESRZAMTUEHIRAEF
ZRNA, IRESMEE. AMKITES, 5 Arm® Cortex® R EMLIESSHEE, Arm® Cortex®-M0 4bIE
25K H Thumbe-2 1855, EEMILAIINEESE, Arm® Cortex®-MO 7E1E4E 8 (U 16 (IfHUTHIZSHIR
A, Bligft 32 fiffae.

8.2.1 E=E

& 14 B7RArm® Cortex® -M0 FITHEEIEE,
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MOTIX™ TLE9853QX
Arm® Cortex® M0 A%
Arm® Cortex®™-MO0 Processor
Nested Vectored Armi® Cortex®-M0 Breakpoint
Interuptand Interrupt _ ; o and
Power Contrd Controller - P core watchpoint
(NVIC) unit
A A
Y Y
Serid-Wire
Bus matrix » Debugger interface |« »1 Debug Access Port
(SW-DP)
A A
A Y
AHB-Lite interface Serid-Wire Debug
Interface
= 14 Arm® Cortex® -M0 1EE]
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k| a B o)

9 Huik=s (B 454

TLE9853QX TE LA N R =S (B AR I FHUHITIR(F:

o BB [EFE 48 KB IATF

v KEBZIEHH 24 KB 51 ROM T7fiEZs (ATF5ISRES5S 1P ZEi#)

o {iIF Arm® Cortex®-M0 BB X #Y 4 KB RAM 7728 (1% RAM RI{ENIEFFiEZR#ITIE. 32/ 51(F)
v I FIME LMD B RS RRINAE ST 788 (SFR)

TLE9853QX 1otV /7 L1 fif2siEIREIE:

00000000,/ 00005FFFy
BROM, 24K
reserved
110000004/ 1100BFFFy
Flash, 48K
1100C0004/ 17FFFFFFy
reserved
180000004 / 18000FFF
SRAM, 4K
18001000/ 3FFFFFFFy
reserved
40000000y / 47FFFFFFy
PBAOD
48000000y / SFFFFFFF4
PBA1
600000004/ DFFFFFFFy
reserved
E0000000y / EOOFFFFFy
Private Peripheral Bus
E01FFFFFy/ FFFFFFFFy
reserved

& 15 TLE9853QX7Zfi% 25 E
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TGS T

10 TFiEiEH ST

10.1 4

1B AHB-Lite I 1RMHXT ROM. RAM. NVM. ERERBXHEE2SIHIA
»  FF RAM BJ MBIST

+  FF ROMHJ MBIST

o B AHB-Lite 20, FBYSFRINEET 788X NVM #HITECE

v EHEMESRFRIPEE

O 5% a st oo

10.2 B\

1021 1EE

EhESISHIB T (MCU) D AUTFIER:
v NVMTEAEIEIR (K Lflash)

+  RAM TRAEIRIR

v BootROM TFfiE&IR

v FESMRIPE T (MPU)
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(infineon

TGS T

NVM RAM ROM PBAO
S0 81 s2 s3
¥ i} 'y \
Memory Protection ;
Unit =
5 £ =
= (=] =0
=5 33 S
3 S 8
Sx: Bus Slave
Mx: Bus Master
Y y y y
MO M1 M2 M3
Bus Matrix

MCU _Block_Diagram_overview.vsd

El16  7EAEEEGITTINAELR

RAM FYThRESF 4
v 4KBRAM

v BTN —A SRR X SR M R s A5 4U IE SR A — (i 5 IR A $51R 21 E RS (ECC)

. BT
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TGS T

10.3 NVM (flash7ZfE2R)
ZAFIREMARNB P A mIZIEZ K17 GE2s, PSP R SEHIENRIE. AIEFEE,

e

o BELIN (FlashtRT) FISWDHITRFANIIZ

v BUER (T, e4fl) EEEAERS (ECC) , AIMMSBILFERELSHEIR, HXT R EIRHET
FIESEALSN

v IR ML ERRPEINMBE TR 555 £k, BN HEIRAMALADED E 4 Fw API
FA P12 i%EY

+  AiEd ROM BFREE N EIRN R EBER

v BEFEEN128FT (M)

o BRVEERREERN 128F T (D)

+  FIE) EEPROM (BRI IR 2 45

o 8FTIEENIAIR

o YIERIREUAR)ETE): RAE 75ns

o HEBIREUARINNERER (RENEHX)

v TU4RAZRETIE]: BREME 3ms

o TUERR (128 FT) MBXEBRR (4KFT) BIE: HEE 4ms

v AT NVWM AP BSLX., HBX. #IBLMXMEUEME XA 4 MR RIPERD

v REED, BFFRIPENARFETRA TESEREDIRNAS

v B NAERR 100TP AR (BISMIAIRFTS) AILUEE EiEE ORI

AR B TR ITENEEET = P HTE1AZE flash A1 BHIHELFo

NVM BB S ER R AR £y IRMEERLEHBIFZ LAEI1L NVM FIEMIR1E, F B &3E EEPROM (A E,
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FEF RS
11 T RS
11.1 54

v 3P ATARIMNEEIRET R
v ST ATXBEARFZMHVIEERFEINMITI R
v RARENE WEXPAEFRET RETRERSTTRIE)

11.2 B\

11.2.1 R

TLE9853QX X¥F 24 MHfmE, BE 4 MHLLR. XEFRMMERE 21 MRERLERNIMNG:
GPT12. SSC1. SSC2. CCU6. B=MMIFFx. MEEEIRIR. FIREhHES. BREIR. ENHt. HEFERESE.
GPIO. MON. CSA X A/D ¥i23 B HEc— L APME; M UARTL S Timer2, 3X UART2. SPEBARHT 2
5 Timer2l AP AE. MIRAZEE BTN M 1,

RapRER

Service Request Node ID Description

GPT1 0 GPTimer 1 Interrupt

GPT2 1 GPTimer 2 Interrupt

MU 2 MU interrupt / ADC2, VBG interrupt

ADC1 3 ADC10 Bit interrupt

CCuo 4 CCU6 node 0 interrupt

Ccu1 5 CCU6 node 1 interrupt

CCcu2 6 CCU6 node 2 interrupt

CCu3 7 CCU6 node 3interrupt

SSC1 8 SSC1 interrupt (receive, transmit, error)

SSC2 9 SSC2 interrupt (receive, transmit, error)

UART1 10 UART1 interrupt (receive, transmit), Timer2, LIN sync, LIN

UART2 11 UART2 interrupt (receive, transmit), Timer21, External Interrupt
(EINT2)

EXINTO 12 External interrupt (EINTO), wake-up

EXINT1 13 External interrupt (EINT1)

WAKEUP 14 Wake-up interrupt (generated by a wake-up event)

Math Div 15 Hardware Divider Unit Interrupt

rfu 16 Reserved for future use

CP 17 Charge Pump

BDRV 18 Bridge Driver
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R RS

x4 &R (%)

Service Request Node ID Description

HS 19 High Side Interrupt

CSA 20 Current Sense Amplifier Overcurrent Measurement
DU 21 Differential Unit - DPP1

MONXx 22 MONX Interrupt

Port 2.x 23 Port 2.x - DPP1

&S5 NMI R

Service Request Node Description

Watchdog Timer NMI | NMI Watchdog Timer overflow

MI_CLK Watchdog NMI MI_CLK Watchdog Timer Overflow
Timer NMI

Overtemperature NMI | NMI System Overtemperature
Oscillator Watchdog NMI Oscillator Watchdog

NMI

NVM Map Error NMI NMI NVM Map Error

ECC Error NMI NMI RAM / NVM Uncorrectable ECC Error
Supply Prewarning NMI | NMI Supply Prewarning

Stack overflow NMI Stack Overflow
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WP RRIERIRIR

12 HEBRIEZZIEIR

12.1 514

HEMBIEREE UM

o BRIETHEE, ERIEMFMIESERBNIE

« AHBEOXFFT /7 /| FHEFRIN

v ZEFRZET R TFIEONS, DSCIUPGERRIT

12.2 B\

HEFEMAIEEE (MATH) BIREIFRERT (DIV) 79 CPUMEEEENBRRMZS, ARITENSHIA
S 32 [UFREERNF

12.3 EE
17 4 H T S R R M THAEER,
MATH Coprocessor
PCLK
System »
Clock
Control MCLK N Interface Block DIV
1 N Kemel
DIV Registers —\/
Address N
Decoder "
Global Registers
Interrupt
Control

17 MATH i 28 234 (=]
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E' €2 (WDT1)

13 B )AEN2E (WDT1)

13.1 Y

FEETERT, WoTL RUBOE TR, TRHET —MEEIEERSN I ERME B
R E,

WOTL A A REN TR, EEREN. FIEXAMERELT, worl #stA.

ThAEF1E

o BIVAENSERARERENH (fos) BIRIZAHERE (fieax)

o BOBRMNOERE, LR TAREENE (160 32, 48......1008 ms/FHA)
v TELEER, Efi. MEEFRAKHAE (200 ms)

v BAEO (30ms) , EF Flash fFi2

v BT 5RWOTLARSfE, REXN, HNBERED

v ERERNTEI TERER

v ERRXTEEERE N

v BINAEUEREEMRESFFHET
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E' €2 (WDT1)

13.2 &

FopER T A JHERBRNTTHMNE 18 Firo

N\

Power-up

RESET

Timeout aways
Trigger SOW

Timeout

Maximum number
of count_SOW

RESET Timeout
or

Trigger in closed window

Trigger &
count_SOW =10

Trigger SOW &
count_SOW++

Short
open window
& SOW

Normal
Swindowed"
operation

Trigger &
count_SOW =0
. Trigger SOW &
Trigger &

count_SOW = 0 count_SOW++
= ~ = 4=
E 18 B BENSSITH
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GPlO ixOMIME 1/0
14 GPI1O igOAF9M& 1/0

TLE9853QX & 15 NimA5|Ml, S/ =4AF1TiwO: A o (Po). %A 1 (P1) MiHO 2 (P2). HMimOAS|
FIERAE —XAEB L RIAI FHIERR, AIRIMEAREA, Po M P1 EWAN, AIURAEERBN/ AL
(GPI0) AR LIMGHITERBN/MEIIEE, NFEENMEHNEA, HEFRRFRERN. Fik
M2 (P2) £, BHBASBRBARLE,

14.1 4

+ 10 GPIO 0 5 MEH RN
o EQSIHMERBALE R (P2.x BRIM

X EimA%HE (Po. P1)

v OJEEEMSIEIS A

v AIFREBAY_ R/ THIEEE

v AIERREMFREN

v AIFRBAVIRENERAA/N

c BEEFEANGEL GERI/0) FihaikiE

v HGPIOEERMME, AIEIRSIMIRS (AFREREN)
v 1ERR EIMEMNERRN /AL

BimOThee (P2)

o AIECEM LR/ THIEER

v ATBUBIE BT R REE
v ERR EIMEMNEREA
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GPlO ixOMIME 1/0

14.2

14.2.1

AAEE RoEHEA SR,

&

7r

O o M ¥ 1
19 278 7 TLE9853QXXN M 5 | HIMVIEE]l, & N5 | &R & B FZITH A EBIEAL, FLLAT

Infineon

AltDataOut 3
AliDataOut 2
AltDataOut 1

AltDataln

Analogin

VAN

rrzZam-Hz=Z—

wcCcw

A

PUDSEL
Pulkup / Pull-down
Select Register

PUDEN
Pulkup / Pull-down
Enable Register

Y

TCCR

Temperature Compensation

Control Register

Y

Pulkup / Pull-down
Control Logic

Px_POCONy
Port Output
Driver Control Registers

oD
Open Drain
Control Register

DIR
Direclion Register

ALTSELO
Alternate Select
Register 0

ALTSEL1
Alternate Select
Register 1

Data
Data Register

Schmift
Trigger

A 4

Pull Device

Qutput
Driver

Pad

<

Port_Block_Diagram.vsd

& 19
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(infineon

GPlO ixOMIME 1/0

14.2.2

% 2

20 BRTMUAANROSIMNGEE. S0P IMREEMNER TG, F78P2_DIRATFENEA
FINIRTNES. HRNIREh2R/E A, iHO5]5_EAYSCRREBE BT @E iR Rtk 28 iR B iR,
FENE I EFF2EP2_DATAIREY, BRI EN5IM#HITRIE, LUSUERERSS BRI FHIBR K. FiFes
P2_PUDSELR]IEIFHIE Lhisk THI23 4, ME7728P2_PUDENNIBI{ERES 2 A LRIk FHigs . SNl
A (Analogin) SIS FEHEBMNEZFHASE, HEEXFIADCHNEE,

%

PUDSEL
< Pulkup / Pull-down >
| Seled Register Pulkup / Pull-down
N PUDEN Control Logic
T [ — Pulkup / Pull-down >
E Enable Register
R
N
A 4
L )
Pull Device
B
U
S
Input
< R Data In Driver .
Data Register v/ (]
Schmitt
\ Trigger Pad
AltDataln [«
Analogin («¢
Port_Input_Diagram.vsd
20 RO S &%

Theeiire

GPIO HR] BB THEERIEIRES I E 14.3.1 5,

14.3
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(infineon

GPlO ixOMIME 1/0

14.3.1 FAThEE
UTEEBNRIHD .y e 2 e & BIhEE,

14.3.1.1 ¥%[O o THEE
im0 0 EFIhAEMEGHIENIR 6

re6 %0 o %N\ /Hith ThEE
Port Pin Input/Output |Select Connected Signal(s) From/to Module
P0.0 Input GPI PO_DATA.PO
INP1 T12HR_O CCU6
INP2 T4INA GPT12
INP3 T2_0 Timer 2
INP4 SWD_CLK SWD
INP5 EXINT2_3 SCuU
Output GPO PO_DATA.PO
ALT1 T30UT_0 GPT12
ALT2 EXF21_0 Timer 21
ALT3 UART2_RXDO UART2
P0.1 Input GPI PO_DATA.P1
INP1 T13HR_O CCue
INP2 UART1_RXD UART1
INP3 T2EX_1 Timer 2
INP4 T21.0 Timer 21
INP5 EXINTO_3 SCuU
INP6 T4INC GPT12
INP7 CAPINA GPT12
INP8 SSC12_S_SCK_0 SSC1/2
INP9 CC62_0 CCU6
Output GPO PO_DATA.P1
ALT1 TeOUT_0 GPT12
ALT2 CC62_0 CCue
ALT3 SSC12_M_SCK SSC1/2
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(infineon

GPlO ixOMIME 1/0

re w0 o BN /HHThEE (%7)
Port Pin Input/Output |Select Connected Signal(s) From/to Module
P0.2 Input GPI PO_DATA.P2
INP1 T2EUDA GPT12
INP2 CTRAP_O CCue
INP3 SSC12_M_MRST_0 SSC1/2
INP4 T21EX_0 Timer 21
INP5 EXINT1_3 SCuU
Output GPO PO_DATA.P2
ALT1 SSC12_S_MRST SSC1/2
ALT2 UART1_TXD UART1
ALT3 EXF2_0 Timer 2
P0.3 Input GPI PO_DATA.P3
INP1 SSC1_S_SCK SSC1
INP2 TAEUDA GPT12
INP3 CAPINB GPT12
INP4 EXINT1_2 SCuU
INP5 T3EUDD GPT12
INP6 CCPOSO0_1 CCU6
Output GPO PO_DATA.P3
ALT1 SSC1_M_SCK SSC1
ALT2 T60OFL GPT12
ALT3 TeOUT_1 GPT12
P0.4 Input GPI PO_DATA.P4
INP1 SSC1_S_MTSR SSC1
INP2 CC60_0 CCU6
INP3 T21.2 Timer 21
INP4 EXINT2_2 SCuU
INP5 T3EUDA GPT12
INP6 CCPOS1_1 CCue
Output GPO PO_DATA.P4
ALT1 SSC1_M_MTSR SSC1
ALT2 CC60_0 CCU6b
ALT3 CLKOUT_O SCuU
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GPlO ixOMIME 1/0

xe w0 o BN /HHThEE (%7)

Port Pin Input/Output |Select Connected Signal(s) From/to Module

P0.5 Input GPI PO_DATA.P5
INP1 SSC1_M_MRST SSC1
INP2 EXINTO_O SCuU
INP3 T21EX_2 Timer 21
INP4 T5INA GPT12
INP5 CCPOS2_1 CCU6

Output GPO PO_DATA.P5

ALT1 SSC1_S_MRST SSC1
ALT2 COouUT60_0 CCue
ALT3 LIN_RXD LIN
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GPlO ixOMIME 1/0

14.3.1.2 %[ 1IHEE

im0 1 BRINEERREY IR 7

rR7 w0 15\ /Hith TheE
Port Pin Input/Output Select Connected Signal(s) From/to Module
P1.0 Input GPI P1_DATA.PO
INP1 T3INC GPT12
INP2 CC61_0 CCU6
INP3 SSC2_S_SCK SSC2
INP4 T4EUDB GPT12
Output GPO P1_DATA.PO
ALT1 SSC2_M_SCK SSC2
ALT2 CC61_0 CCuU6
ALT3 UART2_TXD UART2
P1.1 Input GPI P1_DATA.P1
INP1 T6EUDA GPT12
INP2 T5INB GPT12
INP3 T3EUDC GPT12
INP4 SSC2_S_MTSR SSC2
INP5 T21EX_3 Timer 21
INP6 UART2_RXD UART2
Output GPO P1_DATA.P1
ALT1 SSC2_M_MTSR SSC2
ALT2 COuUT61_0 CCuU6
ALT3 EXF21_1 Timer 21
P1.2 Input GPI P1_DATA.P2
INP1 EXINTO_1 SCU
INP2 T21.1 Timer 21
INP3 T2INA GPT12
INP4 SSC2_M_MRST SSC2
INP5 CCPOS2_2 CCu6
Output GPO P1_DATA.P2
ALT1 SSC2_S_MRST SSC2
ALT2 COUT6e3_0 CCU6
ALT3 T30UT_1 GPT12
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&7 im0 1 BRI\ AHINEE (4R)

Port Pin Input/Output Select Connected Signal(s) From/to Module

P1.4 Input GPI P1_DATA.P4
INP1 EXINT2_1 SCuU
INP2 T21EX_1 Timer 21
INP3 T2INB GPT12
INP4 T5EUDA GPT12
INP5 SSC12_S_MTSR 0 SSC1/2
INP6 CCPOS1_2 CCuUe6

Output GPO P1_DATA.P4

ALT1 CLKOUT_1 SCuU
ALT2 CouT6e2_0 CCU6
ALT3 SSC12_M_MTSR SSC1/2
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im0 2 BRINEEIREY IR 8

rs %0 2 JAIhEE

Port Pin Input/Output Select Connected Signal(s) From/to Module

P2.0 Input GPI P2_DATA.PO
INP1 EXINT1_1 SCuU
INP2 CCPOSO0_2 CCU6
INP3 T5EUDB GPT12
INP4 T13HR_2 CCU6
ANALOG ANO ADC

P2.1 Input GPI P2_DATA.P1
INP1 CCP0OS0_0 CCU6
INP2 EXINT1_0O SCuU
INP3 T12HR_1 CCU6
INP4 CCe1_1 CCU6
INP5 T4EUDD GPT12
INP6 T2EX_3 Timer2
INP7 LIN_TXD LIN
INP8 SSC12_S_SCK_1 SSC1/2
ANALOG AN1 ADC

P2.2 Input / Output GPI P2_DATA.P2
INP1 T6EUDB GPT12
INP2 T2EX_O Timer 2
INP3 T12HR_2 CCue
INP4 CTRAP_2 CCue
ANALOG AN2 ADC

P2.3 Input GPI P2_DATA.P3
INP1 CCPOS1_0 CCU6
INP2 EXINTO_2 SCuU
INP3 CTRAP_1 CCue
INP4 T3IND GPT12
INP5 CC60_1 CCus6
INP6 T2EUDB GPT12
INP7 T2_2 Timer2
INP8 T2EX_2 Timer2
INP9 SSC12_S _MTSR_1 SSC1/2
ANALOG AN3 ADC
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GPlO ixOMIME 1/0

rs w0 2 WNTIEE (£2)

Port Pin Input/Output Select Connected Signal(s) From/to Module

P2.7 Input GPI P2_DATA.P7
INP1 CCP0OS2_0 CCue
INP2 EXINT2_0 SCuU
INP3 T13HR_1 CCU6
INP4 CCe2_1 CCU6
INP5 T3EUDB GPT12
INP6 T4EUDC GPT12
INP7 T2_1 Timer2
INP8 SSC12_M_MRST_1 SSC1/2
ANALOG AN7 ADC

Datasheet 54 Rev. 1.1
2023-03-20



MOTIX™ TLE9853QX iﬁneon

EAERN2EETT (GPT12)

15 EAENSHET (GPT12)

15.1 54

15.1.1 IhEB#RIR GPT1
BURYIREEE 7 sz ThEE :
o BRARDHEER feer/d
o 3 PNHILERTRR/ITEREE
v EBTES/ITERES R LUEE
v AFEITIRR:
- TEBESEDR
- [ JEENFBIER
- JTHEESER
- EEFEOE
o EIMEFEIRINEE
o HEARE TE0

15.1.2 IhEE#EIR GPT2
BURYIREEE 7 sz ThEE |
o BRARKDHER /2
o 2NN ERYER/ITERES
o EBTES/ITERES I LUEE
v 3IMIETTIER:
- TERNEER
- JEENSBIER
- ITEESER
o BT 16 UK/ EH FTFES CAPREL ¥ BISIK/EH IIEE
=+

15.2 B

B ER SR ITTGPTIMGPT2EFIEE RN ZINAEEM 28451, RIATFRE. HHI1HER. BkAd®
ENE. BPER. MEEIZMEMEN,

N8BS ED 16 ALER2E, DA NERSER GPTL Ml GPT2, SN INAEIRPMENTETEERT L
ZHAERRIVIRICIRIE, U0 )T 8s et EREsiE=, HE A USE—INEERNSE —Mtid 288
BX,

FNIEEIREE RN E N /B IHEEMN 5 2 HHRXFE P KT, RILUBIEF7F2s PISEL MZ1 KR
EFBANES,

GPT HE3REVBSEH A fopro  forr B B fovs BUBT $16
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EAERN2EETT (GPT12)

15.2.1 GPT11EH

GPT1IHEERR B8 ="NERTSS/ 31588 X ETEE T3 M NHBIERES T2 Ml T4o BABEN foer /4o
GPT1 BY4HBNE Y 288 A AR EC B NiZ E AT e EH R F 1785

¢ T3CON.BPSt1
feer [—¥ 2":1 Basic dock
g Interrupt Request
2N [ ] > T
Mode
T2EUD D! Control Capture
Reload | v AN
‘ ‘ Toggle Latch
T3 »
TN [ Mode uD Core Timer T3 *—> 130TL  —{] T30UT
Control >
T3EUD L J Interrupt Request
71 (T3IRQ)
Capture
Reload | N /\
T4N T4
Mode
TAEUD Control
> o| Interrupt Request
’—b upD Aux. Timer T4 71 (T4IRQ)
MC_GPT 0101 bidiax! vsd

B 21 GPT1HEE (n=2...5)
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EAERN2EETT (GPT12)

15.2.2 GPT2 IEH

GPT2 THEER BTN ERT 28 /i15k88 . O ERT2E Te FI4HBNERTES T5, BRADIIERNA forr/20 MINNBYTHE
IR/EH T 728 (CAPREL) ZFEEY BINGENIIRFEH IR,

¢ T6CON.BPS2
foer » 21 Basic dock
Toggle FF
5 uD Interrupt Request
5N [ Mode GPT2 Timer T5 (rJFSIrFrRu)p eques
Control
Clear
TSEUD [ » ‘ ‘
Capture V
CAPN [] CAPREL
Mode GPT2 CAPREL
T3IN/ Control
T3EUD A4 Interrupt Request
(CRIR)
Reload W Interrupt Request
g ; - "l (T6IR)
Clear ~
T6 GPT2 Timer T6 » T60TL —»{ ] T60UT
TEIN Mode uD
Confrol
T6EUD T6OUF
MC_GPT0108_bldiax4 vsd
& 22 GPT2 1EE]
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Timer2 1 Timer21

16 Timer2 #] Timer21

16.1 4

v 16 IEEIEHELR
ARG T BRI

v BANEIE 16 (UITRIE

v U(S)ART R4S R &2

16.2 B\

RER N INEETEHEENERSS: Ti128 221, %

(infineon

BIR{OEFFER2S 2, (BHERFERSS 21

TERTSSIRIRADE AT 16 NIERTES. EAYES 2 EHESMRIU YR BRIt i, FAER s,
EfEMA fs /12 RN FHTIH IRMOIRER) o FA—DIHEES, EiY28 2 X510 12 89
12 0 BB HETITIHE EHEIENT, HHHNRABEN . 24 RERADIR) o
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Timer2 1 Timer21

16.2.1 Timer2 fl Timer21 =\ B R

&9 IEASESS
Mode Description
Auto-reload Up/Down Count Disabled

+  Countuponly
¢+ Start counting from 16-Bit reload value, overflow at FFFFy

¢+ Reload event configurable for trigger by overflow condition only, or
by negative/positive edge at input pin T2EX as well

¢ Programmable reload value in register RC2
+ Interruptis generated with reload events.
Auto-reload Up/Down Count Enabled

¢+ Countup ordown, direction determined by level at input pin T2EX
+ Nointerruptis generated
+ Countup
— Start counting from 16-Bit reload value, overflow at FFFFy
— Reload event triggered by overflow condition
— Programmable reload value in register RC2
¢+ Countdown
— Start counting from FFFFy, underflow at value defined in register RC2
— Reload event triggered by underflow condition
— Reload value fixed at FFFFy

Channel capture + Countuponly
¢+ Start counting from 00004, overflow at FFFFy
¢+ Reload event triggered by overflow condition
¢+ Reload value fixed at 00004
¢ Capture event triggered by falling/rising edge at pin T2EX
¢+ Captured timer value stored in register RC2
¢+ Interruptis generated with reload or capture event
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#HIR /LA B TT 6 (CCUB)

17 IR /LL3 B TT 6 (CCU6)

17.1 Iheet A
ATHHHR T AR EIEIR K H 3 B4,

Timer12 BHUSF I

v ENER/EROEE. ST BEHE UAERRBE R L REE
v ZRER=MEPWM (ML, SBAEEFXNERES
v 16 AR, RAITHURER=IMZEIE

v BMBEMSEXETEIEE], LU IR T

v FIRER 712 H1788

v AT R AR ORE T RIASRSTTRY PWM

v EEFRRMAET

v BENET AR SMNEBE T

v BETEXTIMERSEHIHITITEL

v SPHETERIR

v REOHIEHIRTC

Timerl3 {ER4F R

o —NMRITHEERGEE, mE— MR

v 16 UDHAR, RAIHEURER=-IMEET
o [FEIBNEH T3 FiFER

o BAIEZETI2

o JEIHEACECA] L IR UTEC Y = A FR i

v SEERMERER

o BEIAILAESMERE HiE

o BEMSRTIMNEREMHITITER

HAtFEThRE

v SRILERIE RN ERAY 0 KR

v B ERERSRIHEITUERN

v (UERMNESSHHREIKINEE

v FIRIRERY B shiT RN E R EE

o EREEIRAGE

v BITIMERES (CTRAP) HRIRER(SLE, £FCPU A
v SBERRREHRVITHIRT

v AIRIEINRGOEZM IR BT
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#HIR /LA B TT 6 (CCUB)

17.2 BT

CCU6 BcHTAE = MER/LLBIEER T12 B RMNTEE — N LREER T13 ERNZSRAR, T12 8
B ER PWM E S EIET M A, MaRREMITHEIESER, MR MBI ST
—AEERPRENL. B FEEFSRTERSHE, UNREERNFIIERES, IRETEX
VR I ThEE,

AFE HHIH HEBRIER DG HRF T CCU6  (HHH [LIRETT6) o IZIEERAIBIHIHER BB
CCéxo
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#HIR /LA B TT 6 (CCU6)

17.2.1 EH

ERtER T12 B="@Er] TIFERRMN/H IR, XERABAIUAGEK (i, —MEE
TR, MB—MEELEEHRER) o ERES 713 REEELLBERN T I, Z@EE
H R o R AR VAT B T12 A0/8K T13 38, A LUREMASIFSIREITE S EH.

CCU6 Module Kernel
Compare
T125USP CCo0 "I o i
> ead- ulti-

Debug > Trap
suspend | T1asusp [ [T12[ CCOT g Tl e | Same | | conto
CC62 < 1"

A A
=
(1]
)
A
Clock Joce 13| cCe3
Control ° S
o -— o] ‘E
® o o o o F
2 S g5 8 & =| 2 s £
£ = | €| E B = B g
3 S 8| 8| 8| & 2| & =
1 3 2 2 2 3 1
A A A 4 Y Y Y Y
Interrupt [, SR[3:0] Input / Output Control
ContrOI y F 3 A A A z y
o -— o o o
x| BBl BB 888 &
S| = ol 82|83l 8l a olalal E
= = O O O O] O O 8 8| 8|8 o
A y Y
Port Control
E%—é]—é p—
P0.x Pix P2x
E 23 ccuetEE
Datasheet 62 Rev. 1.1

2023-03-20



MOTIX™ TLE9853QX iﬁneon

UART1/2
18 UART1/2
18.1 i

v ENIHRSER
- 8fisk 9 fU¥KIEM, LSB sk
- EES AR
v BRER QFD)
o ZRIEZEEIN
v BURUCR SERLET BT Ak AR T
v OEOBIRERIVRITRRER, BTEMTECEMRIFE, Fi: 9.6kBaud. 19.2kBaud.
115.2kBaud. 125kBaud. 250kBaud. 500kBaud
v EAZEATERNESF TN
»  XJF UARTL: LIN ZHF: EREZIER 288 LIED LIN REFR
HEFRERRT, EAERSBUFMERBIrEFais<MaBah T, MR REN = 1, MEKAE AR
WEAITERRT T B,
LR R IR SAFURSEREY, BOEREPUIER, WRAREERIFESFIZTIZR. MNRFEA
BITHET (BNRITHRMREA) , TIMREIATFRIFRITED.

18.2 &

UART12 RIEEWMTRIZEWEE/ KX, BRI UER&ZEMER. ©EEERINEPINEE, FTUER
WHFSRIREZARENF T ZEIFBRERE 1N F T, A, MRESE - DFTRUGTREHIARIRE
F—FT, WE-NTFHRER, BOBRBNAEFTESTSEIRHRNRERTES (SFR) SBUF I
8% BN SBUF M AEFFES, MIREX SBUF N ZimiRl4IE EIRIT AZIRE 745,
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UART1/2
18.2.1 1EHE
UART disreq from SCU_DM
- =
RI XD
SCU_D > L
M
Interrupt RXD RXD_0
T - | URIOS :<
Control | I<
I SCU_DM RXD_1 .
UART —{ ] *
Module Port Control
(Keme)) < ’D Pl
Clock fusrm Baud Rat ‘ D
Control -t /BR G:mraz)? Fax
Address RXDO_2
Decoder >
AHB Interface SSC Module SCU_DM GPIOs

24 UART IEE

18.3 UARTHET(

UARTL/2 B FEMARMERIN, FER 0T, EffN 8 I UFFESRIE. ERRX 1T, effA sl
BITHOTLME. ERNX2M 3T, BRI URTHOIME, B2 ME 3 B—HNXAIRRIFE, BxX2
PR RREERN, MER 3 PRITREATN, T RSEATRRFRRERNEEMFILE.,
BTG sSMo F sM1 i1 B AN RIEREF R RRVETC, 0% 10 Fim.

R0 1wl 8 NEURAL. 1 MR 1 MBI, TEFBRIEE. 16 BT R, BKMEIEEF
IWE A, Tx/Rx IRQ(S)o

£10 UART &=z

SMo SM1 Operating Mode Baud Rate

0 0 Mode 0: 8-Bit shift register foys/2

0 1 Mode 1: 8-Bit shift UART Variable

1 0 Mode 2: 9-Bit shift UART foys/64 OF foys/32

1 1 Mode 3: 9-Bit shift UART Variable
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LIN U % 28

19 LIN Y %k 28

19.1 54

—REIheEtF 14
o FFELIN2.2tRAE, M TFFRALINL3. LIN2.0FILIN 2.1
« TTASAEJ2602 (RIZE. $ZUREHEE])

1STEINRE

o B Timer2MELINENRFTFR

o ENEESFRAIACE LIN OB / fEd.

+  TxD EBEYHFR

o EREHIFLE R R

o LB 2F/HEREIKIN LIN BRI E (L

THEERER

¢ LINBEBRIZER (LSLM)

o LIN {XEWAER (LROM)

+ LINIEE&ZER (LNM)

v BEBANHEEER (LHVIO)

HMEEX TR

o IEBRIZFRIRT (20 kbit/s)

v REBFERZEER (10.4 kbit/s)

v IRFBERIFEEX (62.5 kbit/s)

o NTFEEIL (115 kbit/s. 250 kbit/s)

MEEEThaE
¢« LIN B &ME2

19.2 B\

LINBERZ A B EMILR (LIN ) B A28, S LIN2.24RE, M TS LINL3. LIN2.0 1 LIN2.1, BRI
TER IS HI SRR 2 B B IRENES, LIN B4R —MEBEANHEL, BERTFERENR, K
5L F 2.4 kBaudF 20 kBaud Z 8], tE4h, RS AIA 62.5 kBaudo

LIN ERIZE MR EMNREER, 83F UN EEREXH UN EEER, ERHREREFIIEET RS
FEIEEHRER, ANITMTRUNBEEESERE, T RIFHNHIEZH, XRAREER, 50X
115 KiE4%, ZINFER TR FEHREE T oA 250 kbit/s BEIEEE (FEEIFED, BOEKHNER
HEBEBEN ST SIEE) o
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LIN U % 28

19.2.1 {EHE

Vs

LIN Transceiver
30k LIN_CTRL_STS
LN [ I
. CTRL
Driver + TXD_1
| Carr. Limit + LNFSM (e
| TSD STATUS -
GND_LIN [} U,“
Transmitter LEE E
= O
Y
I:I | PMU_LIN_WAKE_EN.LIN_EN |
— Filter ¢
— I
RxD_1
—a > to UART
Filter Receiver
H » LIN_Wake
Sleep Comparator
LIN_Block _Diagram_Customervsd
GND_LIN
& 25 LIN % 2R1EE]
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=X [ES 17O sSC1/2

20 =iXR[E 2 B17#EO sscC1/2

20.1 54

v EEAFMMERERIET
- @WIHFEWIIBIT
v RIEFNERE
v RIEMEUERT
- FIYRIEEURMIEC 2E 161
- ARIEBSR RVERL (LSB) Bl AB ML (MSB) izl
- AIRIERTEMRNY . BAINHNTRERTHEBTRE
- EIYRIERYS/BUEARNL . BB AN HENA SR A TR (L
o AJTRAEE, 5190 250kBaud - 8MBaud
o FRESBITIMGREO (SPI)
o FhBTAERL
- ERNBTHRHET
- TEERBHERET
- EEIRFMHT (GEWER. BAER. RISREIR. RXHER)
- EERTRERET
o WHOAMEE, FERE 14E

20.2 B\

BRBITEPED (SSC) ZRFENTMENTBRBITRALEN. BITHNHESAHSSCHABEM 16
(ORFRAEREARAIBER (FIhEL) , WAIMIMEEIRZW (MERER) . BUETEE. Biis
M. BRI AR A RIZEN. XEMATLLS SPI FRAIGEUREAEMBLS BITEONIE
HITES,

#IE@E TXD 1 RXD L&fFHTIZWN, XMEXLBES MTSR (E%&. MUK A MRST (UK. MK) 5
BIFEE, BYEFMESIEIT MS_CLK (EBITHAIN) Lial, Z@ET SS_CLK (MEBITBAIRYH) &N
RFLLBEEEEEED SCLK 51/, HUBEMAIZUBCRANE .
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=X [ES 17O sSC1/2

20.2.1 1EE
B 26 B/~5 SSC NiZAEXBIFREIhEEZE O,

MRSTA
-
. ER §< MRSTB
=
SCU_DM AR MTSR o
Interrupt [«
Confrol
- TR MTSRA 4—»[:] P0.x
T (- Port
(ﬁg:’#;% @ VRST |  Cono P1x
Clock frw_ck
Control > P2.x
SCLKA
o [
> SCLKB
Address
=
AHB Interface Module Product Interface
SSC_interface_overview.vsd

= 26 SSCIEEE
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M E 5T

21 T TT

21.1 4

+ 1x10fiiADC, #HF 12 PMEA

« BEREINEEREIREERHZIVBAT_SENSE. VS. MONx. P2.x. CSA,

+ 1x8fiLADC, A 9NN

v  BE=EINEENEREEZF25VS. VDDEXT. VSD. VCP. VDDP. VBG. VDDC. T_SENSE1
(PRBELES]) « T_SENSE2 (HiRzhB[BREARBESLHRSER) -

B3 8 il ADC IEMPMUTPR U FINEER S E XK,

v CREFRSEENE R REMGIRENZEBAREE,

v AFEIRR, GIEEEBEEMSE. REBMEMSE. NVMEEBEEHR. RIPMEIREEBES
AEFFMIREE O,

21.2 &7
MERTTE—NINEEE T, MU T FEIRAR:

r11 M2 IhaEM AR X IR

Module Modules Functions

Name

Central Bandgap reference circuit + The bandgap-reference sub-module provides two
Functions Unit | current reference circuit reference voltages

1. an accurate reference voltage for the 10-bit and 8-
bit ADCs. A local dedicated bandgap circuit is
implemented to avoid deterioration of the reference
voltage caused e.g. by crosstalk or ground voltage

shift.
2. the reference voltage for the NVM module
10-bit ADC (ADC1) | 10-bit ADC module with 12 VBAT_SENSE, VS and MONx measurement.
multiplexed analog inputs Five (5V) analog inputs from Port 2.x
8-bit ADC (ADC2) |8-bit ADC module with 9 VS/VDDEXT/VSD/VCP/VDDP/VBG/VDDC/BDrv CP
multiplexed inputs Temperature Sensor and Central Temperature
Sensor measurement.
Temperature Temperature sensor readout Generates output voltage which is a linear function
Sensor amplifier with two multiplexed of the local chip (Tj) temperature.

AVpe-sensing elements

Measurement Digital signal processing and ADC | 1. Generates the control signal for the 8-bit ADC 2
Core Module control unit and the synchronous clock for the switched
capacitor circuits (temperature sensor)

2. Performs digital signal processing functions and
provides status outputs for interrupt generation.
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M E 5T

2121 EH

& THEEARIRAVEEA U0 T EFf o

VS

B

ATT
[ ATTmr sme | cHo
ATTs | »{ CHI
AT | » CH2
ATTumons CH3
AT | B CH4
AT | #» CHS
[, | cHe
AT, | » crr "X - o
[ am | o chs — A D P> ﬁ SFR
ATT, CHg
GHID =
CH11
ATT., B CHIZ
4’—5 CH13
OoPA AT Topa l;
10 Bit ADC + DPP
ATT
ATTus ancz bM
ATTyen apea » CH1
ATTuce_uoca »| CH2
Mo, | o oo DPP2
AT Tunoe p| CHe MUX —» A D —?-" ﬁ SFR
| PMU VBG { ATTounse »{ CH5
AT Fvoce > che ADG 2
BODw CP TS ATTrewe » CHT
Central TS AT Tyrewe :M
8 Bit ADC + DPP

Measurement-Unit — TLE985x

Measurement_Unit_Overview_Cus_TLEG85x_2.ved

& 27 & 8 TR
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MEZOER (§ADC2)

22 ME#ZDEIR (FADC2)

22.1 514
v ORI RINRIEREE S NP R ECEM AR A ECE /A
o NMERTRABERIFTRIRIAIRESE
v BNBEEERNMRIIAEKESE, BB RERNREMTEERaS T
¢ XNBBEE:
- ARIEN LR TIRALA SE, SiETerRIZHE
- AT RRERENMELRE, BErNgERRRESH
¢ FIEBERENRS
v BYNRSGNITERIRES(SE

22.2 B

ZINEEIRAE ARINEE I Z N FE ARV E S H1TIE K. BFIR. RERFEHRFEELIE,
M= FIBEIRBZEREE] 9 B& 8 {1 ADC (ADC2) iiHimEY o NMERNEE R T, ERILIE 9@
&, BEIRFMNRERERASCERN A A,
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MEZOER (§ADC2)

2221 1EHE

-
MUX_SEL<3:0>
Channel Controller
(Sequencer)
»l
T
w
(e}
T
w
i
| ADC2 - SFR ‘
T
]
= (2] = ! = 21
O Q |y = FF I (e}
o Q8= , 3 %3 5 SSE35z: £22
i T L < 1 T g 202G 523
@, | Zz 1 1o - > o Q3 zzgp g S5 d
2 |’_ ' 3 = 3 3 35 Q g 7 m g
v 2 2] TI = R ~
b7 J
7] n
—Y B | I1g 11
F———-vs—— cHo
VSD———»{ CH1 v
1st Order IR
S P apiace Catbestion Unt: p—— > TS
[}———vooExT——»{ cH3 s alibration Unit: |5 r o| T
[ }———vooP———» cHa mux A D # y=a+(1+b)x +
O PMU-VBG — CH5 e 1 -
+/-
(}—vooc——»{ cHs | <= Heiomxsts

BDrv CP Temp. Sens.—» CH7
Central Temp. Sens.—#| CH8

/

Digital Signal Processing

TSENSE

Measurement Core Module

& 28 EIREE
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N 3% 88 ADC10B (ADC1)

23 EI SR ¥ 1288 ADC10B (ADC1)

23.1 5

ZINEEIRAE ARINEE BRI Z N FE ARV E S HITIE K. BFLIR. RERFEHRFELIE,
MEFAIEINEEIRBIZEEE] 10 i ADC WHBIMERINENEER TK. ERANMEFFEEE, @&
IR AR TR ASCEIN R 4RIz,

ThEekrE
+ 10 1il SARADC, *%&#RBYiE)7 17 MESHH/EHA
v AT FHIR 423 ADC BT 4RIZBY S5y STias
v RAFTRMEENEE:
- 6 EEBE: VS, VBAT_SENSE. MONL..MON4
- 5MRE®@E: P2.0. P2.1. P22, P23, P2.7
- 1 ERNRASREE
v FTEBENEIEERE; RUERILIBEBRER/ZR
v BTEEFEAE (dpp) MERIMFIRIZBENTRSTRE
v BMBERRMRIIAIEKEE, BB RREEREN SR
v WBERE:
- FI4RIER_ERMTIRMAHE, SiETLrRENFE
- WOARMEEZMLEE, BrRERREESH
v P BEREER R AREE L RREN T REERHRIRES
v —PEINESEE (MON1-MON2) , EBEVENAPUTERINEE
+ ADCELERBETLERM

SLRE HIE ADC1 REMONx 155, ZEINTEZIEHTIMONX 5BV 750 6.8nF BBEES, LUHEESIERC
TE B RIRFVFN 15 5L 5o
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N 3% 88 ADC10B (ADC1)

23.2

23.2.1

BT

EE

Infineon

P2.7——» CH12

————OPA——— y

~

VBAT_SENSE—| CHO
Vs——»| CH1
MONi— | CH2
MON2—»| CH3
MON3——»| CH4
MON4——>| CH5
P20——»| CH6
p21——»| CH7
p22——»| CH8
P23——»| CH9
rfe—— CcH11

MUX

MUX_SEL<4:0>

Chanrel Controller

SOS > EOC

A 4

Digital Signal Processing

[—b

PP_CHx_LOW

PP_CHILLO_STS

(Sequencer)
ADC - SFR ‘
JADC1_CTRL_STS ADC1_CTRL2 ADC1_CTRLS ADC1_PP_MAPxxx ADC1_THxxx ADC1_CNTxxx
A A
12 12
] ] I
FILT_OUT_CHx FILT_OUT_CHx PP_CHx_UP | |
1st Order IR | 4
10 Bit ADC
Calibration Unit: [> —t—bi +/- l—> PP_CHx_UP_STS
10 12
A D +»  y=a+(1+b)x 1 /

Datasheet

BRIRIEE

74

Rev. 1.1
2023-03-20




MOTIX™ TLE9853QX iﬁneon

=EET RN

24 BELE3Em AN

24.1 1514

o OhEEEAN, BERENVS/2

v RAGEFEIERRNM RS ERIRTAIREETNEE

o EMEETHEERIECE A T MREIS. SRR 5 RV
+ MONMINESHATHADCTELEEN TRE, HAEARIARE
o ENLE EHIA T HIEBRIR

24.2 &

ZIRRE AT NS INBBES THRTEERENE R 81 MONx 3IRIE AT LUES 12N S EE
ERYEFEURICNREERF, XERATEMNIERN. 15, S MONx 5IRIERRTLAEH ADC FIF{EN
TRIXEINo

24.2.1 EH

VS

\ Filter tointernal
H/ > dircuitry

MONx_Input_Circuit ext.vsd

30 SN RIRIEE
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BmAFFXR

25 BAFx

25.1 4

BFXREZIMNL, ERTRDEBEAMNR. RATB/NRILIRBERK, ARNVASEMNREFHNE
MEZFLED. FXENRPARHEMEESMARNAH,

AL ERAR VS IR TUHRIE ) Al T E IR K&
ThEERHE
v ERTHEEAMAEEENZIESNAX ((NRITNEEBRK)

it
s
—
<t

TS AN B Eh X BrThRE R EARAE S (25 mA/50 mA/100 mA/150 mA)
TR K2 B 5h K T

BIR T A& RCNINEE, HEFREERNLAMA

v IR DRMAHFEREH PSS EIR

v BEREXNEER OB IEEE, ZFHEFQNTIEE, IREhEESIFEE: &A40 mA
v PWM BENIEE 25 kHz

v RIFPWMALERR (CCUs) BINERIESE

o RIS, LI EMI R

% ﬁ e
[t
a
B

N AR
v HSX IRMBEARSEBEBEEREEE 0.3V, LUFFLEM HSx Bl VS R BB,

Datasheet 76 Rev. 1.1
2023-03-20



MOTIX™ TLE9853QX iﬁneon

=LFx
25.2 &
25.2.1 1EHE
VS
, D——
A 4
oc_SEL [ | OC-Detection
—150 mA—p
Cyclic-
Driver
SFR
ON %
Driver
OL-Detection HS
(High Side

31 BinERER (&FER)

25.2.2 —fRHER

S MIFF %8 aEE = FARE A T

v EEREART, BHAELRESFREFEEHSX_CTRLESITH, BAEIR. TR, AHAFRIENE
RIFIhEE,

v PWM R ATLUEIE HSX_CTRL - SFR i[5, PWMECE AR AIPWMEEIRFSER, FRERF
HEeEERX T H A . |RAPWM ESIRERGET 25 kHz ((NEAREERH)

v BMUFXEEAEFRERFERN (BREAEERN) FTEIMBREAFXRE. EHEET, H
ee B REBRENRIR. IR TIZEIIERT A,

Datasheet 7 Rev. 1.1
2023-03-20



MOTIX™ TLE9853QX iﬁneon

Hrikzha (SHER)

26 HrikmhEE (SHEAER)

26.1 5
HIRTH3S B EIREhAREC & PR INERPRE B S MOSFET, FiREEFRIHKFEIZEITHEE,

ThAETFIE

o BTRIBIEHIEI RGBSR IRAYSFRECCUGRIRRIPWMEB I (E S

v ERIR RN R ALEE R OE A YR A FIMRAR BRI I SMER n YA TEMOSFETHRAR
v AETHRX SERP

v BRERBEBENEDRFEXEYE, FHEREBE TR E RIFIMEB MOSFET XK H#f
v TR THERN RG22, AIREFIMB MOSFET X1

o BIEMRPIPR AR S T IBSMEB MOSFET RUBERUH#E

v RIFESUINR ARSI, AEEAUEFEITF MBI MOSFET

v RENERVESE / XETEN, &/ XERIRITK

v BEMZFIEN, BEARMIRERE

v ERAWERFTBRER, EATEBEIIEREHSMOSFETHRIZH

v B VE EB R MM AR SR M A7 SR mh 83 14 B8 BB 15 (VSD) R BE o 3R i tH BB I (VCP)

v AIATRERENEFBMXEAREST

v ARFARENEXARET

v SRR K HT R
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Hrikzha (SHER)

26.2 &

26.2.1 1EE

VDH VCP  CP1H CPIL CP2H CP2L

. 00 Q0 Q0

2-Stage
CCUB gl | veD
(not part of the modle) Charge Pump

Pre-Driver

BDRV_TRIM_DRVx BDRV_TRIM_DRVx. BDRV_CTRL3.
HSDRV_DS_TFILT_SEL | LS_HS BT_TFILT_SEL| | DSMONVTH

/.,,
Blank

Spike
] Fiter Filter VDS

) oH

1

0
BDRV_CTRL1.HSx_PWM

SFR

{7 SHx

1

Filter Filter _|f

BDRV_TRIM_DRVx. BDRV_TRIM_DRVx. || BDRV_CTRL3. @ _|
LSDRV_DS_TFILT_SEL | |[LS_HS BT_TFILT_SEL| DSMOM/TH =

' JsL

0
Low Side
BDRV_CTRL1.LSx PWM + ] Diiver
g Srike Blank VDS Ex ] 6Lx

32 RENSERIEE (RERAER)

26.2.2 RIEEH

IR ahastR IR A &R R sh 28 B] LU AR REIRY A T A XA

o BSEI: WIRIREHEZETIRGhEFIEIR SFR BRSFT A X,

o PWMIER: MIRIKEHERER R4 PWM HRIR (CCUG) 1T PWM #5ll, M CCU6 % tHiBIE 5 Mtk X 5h 83 HY
BRI SFRIZE.

ERMIEINT, FAEIZETFARIPTIEE (RER&. fAFFEATERN) 9ATA,
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Hrikzha (SHER)

26.2.3 BRIz K

HIKEhas A N R E R R SRR, XWIMNBn/AEMOSFETRHMR#HITFE. B, MRERER SR
12, LSRZBFRhimnNEER,

26.2.3.1 HHR
33 BR 7 IMEMOS BN XA ITEE R,
%;;ig OFF ON OFF | oN
| | |
| | |
I I | 1 | | |
! I ! ! I ' ' I
L — < 1 \ | | | |
Gate | I I n | | I |
Current? | ! | | ' I I
| I | | | | |
| I | I | | |
1 Igate I | 1 | I l >
| ] I 1 | | |
| I | 1 | | |
I I | 1 | | |
| | | 1 | | |
| I | 1 | | |
| | | i i —, |
| | | | | | |
! l I ! | | |
A
4 ] Vos | : | | :
| | | | |
External | | I | | | |
MOSFET | : : I ! ! [
Voltages : 1 : | :
| } | 1 | | |
| | |
I | ] | | >
I I | 1 | | |
| | | 1 ) | | ) | t
IPre—Charge| | PostCharge | Pre-Discharge | |Post-D|scharge|
Off | On Slope I on | Off Slope | Off
? positive current flowing out of Gx pin

B 33 F<EHA

EHERNGE S SRR g E N TR HKEBER, B, EF-EREIRa2SHHIERRXTIMEE MOSFET
R FEER, &AM NIRTI2SHYE BRI IMEE MOSFET BIMAAR AR EB.
IRIESMEBMOSFETIRIREBIERNZE Y, FTEBHMEM I 23R N=DFME.

FEEFIEL:

v FFmERFRIEL: SMEB MOSFET BUMBRTAFEEE, VosRIFAZE; MER MOSFET %A% F X BTIRTS

v XTERRFMEL: 7EIME MOSFET SBH =4 Vos RN SBERIZFRE, Hifthz#—F 78
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MOTIX™ TLE9853QX

i

Hrikzha (SHER)

o EREFMER: MEB MOSFET BUMRIE1T/E 7, EHEIAZIMIRIESISSEEMSIRMHAIR A Ves; MR
MOSFET §i8, H Roson BRER/IME

TR F R ER :
o TR FRNER: JMER MOSFET BUMAR TR EE
Vos 2B BETW; JMEBMOSFET 5AZIE, 1BE RosonIE 1N
o KBFRIERFMEL: SMEE MOSFET RUMMRH— LR, FIBTSMER MOSFET XERFTE Vos R0/ K BRI
v TREBIEFMEL: SMEB MOSFET BOMREITIEINEE, BHE VesZFTF 0v; FMEE MOSFET KETHRIFXMTRE

26.2.3.2 FFi@
& 34 MitRIREhEs i HH Rk SEM ERAVIFA T EIRES, U BESIFE S,

Control
Signal OFF ‘ ON
|
|
Le SRon_six =0 ole SRon_stx # 0, Ves<Vasen)
| I
4 L tdly(on) trise(on) |
! 1€ I
| |
Gate max. | 7 1
Charge‘) yp. i <D i\ I/\\ Aichg avg_%
Current min. T
' T\
| I
: Igate :
| I 4
| I
20% —lﬁ |
1 | >~
| I
| I
| 1 t
v 4 | Vbs |
t max.
I I V
External 1 :_\ Vos=Vas(on) mir?,xxy
MOSFET | ]
Voltages : : ! <>
t,
l VGS 1 -sat(on)
| I
[l [ 1 -
v L] L] L
| | | /
| I I
Pre-Charge Post-Charge
! I |
Off | On Slope i on
? positive current flowing out of Gx pin

34 SIER B P R IR zh 23 M R R B0 IR ARTT

EXIRB S IER B8] tayon &, MMRFTERER lge £F, FHETIMY ticeon BEIEISERR/VRIE
Iehgxmin S TRIFISE , B EIIMEBEIMOSFETHRIRER EIAE] Vs = Voson o TEFERZ SHx 5| BIBVFIZRHRE] (BP
SRon_si20) 5 IR BB RABXT & TE B Jehex TRZE/INT A leng avg 0 0 IMEE MOSFET MR IHE—F FREBE
MRIREH 2R AV S EE T3 BB IE Vory o MBI Vs = Viasion) EE R Voymin FIBFTEITE X AT tsation) o
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Hrikzha (SHER)

26.2.3.3 M
B 35 2R T 1 X MY ER iR IR mh 28 5a tH AR BV 1E 1T 9 A KB B9 BB S A B 3K

Control
. ON OFF
Signal
|
|
L SRt six =0 e SRt shx # 0, Vies>Visom
r\ ’I‘
A L Laty(off) frise(off) I
I [ |
Gate max. : :
Discharge | , -jJdischex . N v AL
Current’ in : : \V4 ldischg_avg_%
| |
|
| Igale :
l I 'y
| |
20% Jﬁ- |
| | >
| |
I |
| | i
v A ] |
I I I
| |
External | Vos :
MOSFET | Vs | I
Voltages : | 1
! | / : 1 Vos=Vas(om
— . ~_ .
! ! ! ,
I Pre-Discharge | 1 Post-Discharge
I | Off Slope I
On I . Off
“} positive current flowing into Gx pin

B 35 XMk B P iR SR mh 2% b LH R B IR AT T 0

E?ﬂyé;éliﬁﬁi}gﬁjl‘a—.l tdly(off)}é ’ *ﬂﬂ*&ﬁ&%%;ﬁ Igate J:H, ;:FT:E trise(off) EEEIJ?EEE,\J%IJ\FE{E Idischgx,min ’
HFRFRE, BIIMEFRIMOSFETHEREEEIARE] Ves = Veso o 1EABRZ SHx 5 |BIBYFIZRER 8] (B SR six #
O) b :Fié]*ﬂﬂ*&ﬁ&lfﬁ,%iﬁ*HinﬁEfE Idischgx ngﬁ%d \:_F A Idisch&avg}/o o

26.2.3.4 FHIEI

ERMERER AR EREIZE BEHITHRE . EERAMNEFEIIER.

v EIEEERNXT, SFREX T —Ma2iMikE RS, HPikz B EMikiEmEsa
AP ERIEE REM—NMFEMNEE, F2 1 EREERBERFEN, BEIRSBMITBEER
THMBIERERN, k274, HEENEEREIERKE TESRIFIMNEBEMOSFETH R XA,
LARA LESMNER AR 5 | B0 A BY %G B&
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Hrikzha (SHER)

v ERFFIMRIT, SFREXT SRHIMRERDE , HAMRs e AR i B4R 5 pk

ESNFIMER, FRERIMMEMSEENFSREE (BIE36)

- NFMRFTEMEL, 5 DEIMIKEE (ixon) 4 TMFEEFENE (tyon) B SFR E Xo

- BHREEMIKEE o REFENEEIR NI B EREBRER ZFTEEMRE T BRI E
MK FERSHRIFIMEMOSFET  (FIANIXTNIMNEBRes ) BITE, LABALEIMEBHRARZRAR AT R

- WFHRIREMNER 5 BB IREE (ion) A0 4 FFERBSIEME (tyom) B SFRTE o

- BREMSEE 0 RIFENEEIRNE AT B FTBER, ZREBERE UK E
MK TS HIRIFIMNBMOSFET (730, 7EIREREEEBFESEMIERE]) XUfr, LABGLESMERHH
RENRIRAEER

- ERMIRERISERZBIBNTEL, SKRRBMRIEENER4E H B IRTE terseg RIS TE EIFTRI R
MERISER (WE37) o

Control

: OFF ON OFF | oN
Signal

| A tion) L2(on) taon) tapn

‘.1an -i4[onj_
Gate
Current’
r-:!(cm:'
fagan)—
';3(0ij
hpm—

|

|

|

|

|

| ‘

| faon—
: | fiapon tzpor fapn fapon
|

|

|

|

|

|

Y

e

v A |

External
MOSFET

|
|
|
|
|
|
Voltages I

A\ J

|
|
|
|
|
|
|
|
|
Il
T
|
|
|
|
|
|
|
|
|
|
|

Pre-C hargel Slope Post-Charge : Pre-Discharge , Slope Pc:s.t-Dis.(:.halrge|
" positive current flowing out of Gx pin
E 36 BY R e 51 & B BV AR BB R IR RE (B
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Hrikzha (SHER)

| |
Gate Current : X : :
Set Point 1 I n I n+t
| |
| |
Gate Current tn-1 ' tn !‘ th+1
Duration ; : ’i‘
| |
I le
A | | fset(seq)
! max. |— |
i
typ. -2 {
Gate Current min. | I
Profile : :
| |
| |
| |
| lgate |
max | |
i | |
typ, =eeelk! |
mn. ———— |
I i 7 1 max.
n+
I tsetsea) r ve-
| ! min
| | .
1 1 v
!

37 M A% BB 3 B ]

26.2.4 AIATHRZXSERP

MR ah2S(RIFIMNES MOSFET IR EHIB, TEXHFIFHEI—1 MOSFET /5§, H*MMOSFETF/A7ER SFR
TE X B R] i nT 4RAZ B Bl 93T FFo

26.2.5 KEBNBIER

RERBEBRIE 6x M Sx 3Rz EHRHRIEERIZ, SYIMEEMOSFETIIREITHRIERE, HIERKRE
AR i - S0 B 1R 2R FE T B 2 HA B (R 57 S NEBMOSFE TR fro

RERBEBRATEUTERTE:

v FRNEEIRF AR ERE.

o MREAISMEBMOSFETSIE, BRIMNFFHPRIEE,

NRFIAEBERIPBIERB A, WABERBEREAIIER, H5E4 MOSFET R @IZH (5 SR
Y=

26.2.6 TIRTFHIER

NEFIREhEIRIRIFEZR, TR FTHRNSBUE 6x SIRIFIEM Z BRI EBE R, ARSIt RIFIH
EF MOSFET BUMMKRIREE, TEIEFIR(EHAIB]), XLETHIEBFHISH XA,
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Hrikzha (SHER)

26.2.7 HIEhER

ERIENHENT, MNIMEBEIL MOSFET ZE - NIMER{RIZD MOSFET #8558, FERVIKEBIEE, MM
HITHEEA, SRTEERILERE)RIFEH A, AT EFDERX TAEEPWM IhEE, FUILEBERHIZ
BREINFERET, LUBL vSD 3| BIBYEEEEE hvso sk o

26.2.8 FRIFER

ERFIRIT, SRR MOSFET AT LAYIREAHEN AR BB E Voo i » LAETERIRENES R H BB A SRR AR
MFFERERAT (BEMREESRIIARZARNELRAMERKZI) KBS, XSBERB B
Ivso_smrm A Ivsp_stemunTEVSDS | Bl RIHRNHEERER S TR SFRECE, HPEX 7 F 1L EIRIETUER
BT A, BB EEFRFRIAESHMEIREE UL AIRIZER 2 B#ITEE R MIERE,

ERE TERIFIRIV T, HraRapssHy s IR A o

26.2.9 HBIFENIE

BRI R HIRIR L R 2 A B R E MRty TESHXS I, BFNEREFESTWHS SHx 5|HI 48
253438 = (8] BN FH B AN >k B iR tsdly(on)*n Lsdly(off) o kg, XLV ERZFIARETLNE SHX 5| _ERYFBFIX
IRIERIFEERTIE] toauronF toaurom o MEBEFETE SFR B, MG BEMITFEXE—D MG (B
M 26.2.10 %) ,

38 R 7 RIELLARESHVEE Vsunign T Vsuow LARAFIIER teay ,IASTEIMEBIRIZZ MOSFET HY PWM 3K
EjJ,H\H [EI?N“?%E@%#%Ejr%_%%&tsdly(on) N tsdur(on) AN tsdly(off) *n tsdur(off)o

Low-Side I I |
Control OFF ON OFF ON
Signal | | |

| | |
| | |
v A I : |
S j— -
VioH -t t t
: Vish(high) : :
Half-Bridge | | |
Voltages I Vishix | 1
| | |
V.

— -

| I I -

| | | t
| tcdly'> < | »> (‘tcdly |
l | ]
Comparator I SH_high I I
Output ! : !
Signals | SH_low | I
| | |
| P i€ty | feay» € |
|4 tSdW(Un} [ . |4 tSd'VfOfﬂ g I
€ PP fsquron) < PP uron |

38 {XiZpPwMAR(E]AY EL 28 BN EF B Fr S 8K
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Hrikzha (SHER)

. 39 J.LTT H&Ltlﬁﬁ(%gﬂljliﬂfﬁ VSH (high) *ﬂ VSH(low) L/(};'Z{?EHULJ\E‘I: tcdly’ Lx(&r_gl\ﬁlz_l%_ MOSFET ElJ PWM
EIXED,H\H|§I7JH\J1§FE,\J$4>—?I$Ej?%%&tsdly(on) N tsdur(on) N tsdly(off) *u tsdur(off)o

High-Side l [ l
Control OFF ON OFF ON
Signal | I I

| | |
| | |
4 | | |
e ] | |
\voH =1 : t
e T |
. l SH(hlgh) l l
Half-Bridge | V. I |
Voltages | SHx I |
| y | |
| VsHiow) t |
| / | \ L
—_— I T~ } i
| | | t
| > i€ty | teay >} i€ |
| | |
Comparator | SH_high I I
Output : ! :
Signals | SH_low i |
| | |
| feay > i€ | >} i€ty |
|‘ tSdW(On) wig W t |4 tSd'V(Ufﬁ wiag w t I
% PP Lsdur(on) ™ I Lsdur(off) |

& 39 EiaPwWMHA BN LE B2 R EM N FES8

AT IHRFLCIRBAEE RV E RSN E T HSHITSIEMRE, EIBMT — M EINEEF/XER
METTER, ZTRBR AR S NEEREGESTENRIREE SRR .

26.2.10 BHENIFHIEI

WMRFHKEFTIBERITH], FIRFR M RN BENIEFIRR . FEMXFERR BEIMME
HYFSFR EXo. ATREIXEHNME, BENTHREZEZZXNNENELER, HERMBARE—
*ﬂﬂ*&?ﬁ%?% FE I1(on) *D?ﬁ A*ﬂﬂ*&ﬁ&%?% Sty offE'JEE./)ll,lx%ﬁ

26.2.11 ERRKBER

HIEENEREREMRY 2 REARMEE, FIRESTEEBENRERE Ve o XERFHIKRISSEEBERE
MEBEE FIETHESHA B SME MOSFET,

R SRt BB E R B SFR4iAE. FEARISRIMEIE SFR EX I MAFINR Z [EELS T,
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Hrikzha (SHER)

26.2.12 AABEN

HIEENERRVEEIREEE (VvSD A vCP) HINERtilE, ERNESKESIERN, AJLUEREMERE
HE A RATIEEDER.

26.2.13 AIEEEEH

X FAZRRAGN, #7IREh2s AV RIR LR B M FELIRIMEE MOSFET LRIEB[EMEFM AT 4RIZ B E A&
Voswonvio TEMEKEIFFEVEREARIE] (RZTRFR) , EEIREBSMMIESTE SFR E XM AI4RIEHBRETEIN
W AR,

SERET, MRQNE—SFRAIFIZIERET BV EIGRZ A HEM PR, WIMNE MOSFET =8
kil BILUBIESFRRIERE, RFTA MOSFET EBXBTIE BN KTt MEIFZ B8 5% 489 MOSFET,
EXARST, BYEET LGB IZETEE TR o P lroiag LHIEE FHL.  SFR ATLUREURIRLL ISR IS
S, UOERNEEERSRIBFEAIZHERME K,

26.2.14 HAEFFREM

NFRARS AT, —DFHE_ERIZ R ruvigt 5 — D FAFEY T HIIZ BT B 7 fpooiag R
BoEo THIISHTER MleooneAEBEERTITHIM ERIISMTEE Mlpuoice (B fpopiag o0 ) o FEL, TEIZEIZEBALAY
BRT, MOEBHERBEERK L. EEVEFANERT, RIFZEHERILE, — M EIEEER
THI, ME—TEVMEBRER LN, BYEBERUESHIRR2E Y RIRLIL RS R EENAISFRIR
SUXEE,

26.2.15 T8

W EEREARIVEERNER TN T FAREL RS LR, ATALREESESNREREDENTEX
#fro
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BRI A 25

27 B T k28

27.1 B

FERE

o AJYRIEIEERIRE . G=10. 20. 40. 60
o ESRANBE: £1.5V/G

o BHERNTEE 2V

o {REIIFFE] <1.4ps

27.2 =i Ly

MM A 2T E 40, FIEI10ADCELMEDBE, Hifimr B ASEHFESHITHF L
Wizo

IR G MEROERLINSIEHARE, FIUN 81 B AR ER & = LR imi .

& 40 TR BRI MBI WA B R BRI RS, HP By BREIMEBLE R I BE,
FERAEDRABRNEN T EIRAT 2B BTTRw FIERE IR A ERIEM 2 BN E RIERRINEIRE,
MR—RHFHERMAREEBE TIECE, NS NEERBAEREIHHEFTE—ENIEEREE,

—RRFKI, SMEREER ISR ES BT LA EMIo
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BRI A 25

27.2.1

EE

Infineon

Veur

Motor
Current

VP
RsH

VN

R Stray

Ext. GND

LP Filter

RopariLT

CopariLT
RopariLt OP1
ey [ | o

0oP2

Vero - Generation

!

Vizro= Ves* 1652 [

Amplifier
configurable
Gain: 10, 20, 40, 60

Vzero +(VOP2'VOP1) *G

CSA_CTRL

Vee=1,211V

10-bit ADC]

10
[———® ADC1_OUT_CH13

Current_Sense_Amplifier.vsd

40 &1L N FHEE

Vew

Vzzro - Generation: =
Voeno= Ve * 1652 Vag=1.211V
Amplifier
Motor LP Fiter ey PP_CH UP
Current .
Romrir oP2 i Gain: 10, 20, 40, 60 \ 1
P — 0 L, +/- b UP_X_STS
Veen + (Vor2-Vorr) * G| £ 10 8
RsH CoparLr =— 0.273] 10-bit ADCH—ADC1_OUT_CH13 +—9
R oP1 —p 1
" OPAFILT [] |> +/- b LOW_X_STS
Rty CSA_CTRL
2 bit Gain PP_CHx_LOW
Control
Ext. GND ADC1 DPP1

CSA_OC_Det_Intvsd

41 BUEBR AR R L L FAE
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MOTIX™ TLE9853QX
MAER
28 NMAER
JERE W 15 E IRIEA R TESIEHIEE T, TN a5 R FELIEE, St E IR St FE 1R,
28.1 FEFAEISENAEE
VBAT _L cw:“-“ _L —
I° I

LIN

sssss

i

MON1

GND ®
;'h

4
—fe o

MON2

P0.4 (CC60)
P1.0 (CC61)

TLE985x

1H

42 RN BEE B

AR KE— B BB BB E AT Blo DIFEATRTE LB F A TI2IE

£12 ShERLEH (BOM)

Symbol Function Component

Cus1 Capacitor 1 at VS pin 22 pF?

Cis2 Capacitor 2 at VS pin 100 nF??

Dys Reverse-polarity protection diode

Datasheet 90 Rev. 1.1
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MOTIX™ TLE9853QX < In f ineon
RAER
12 ShEBLEME (BOM)  (4%)
Symbol Function Component
Cyooexm Capacitor 1 at VDDEXT pin 470 nF?
Cuopext Capacitor 2 at VDDEXT pin 470 nF
Cyvopes Capacitor 1 at VDDC pin 100 nF?
Cyvoocz Capacitor 2 at VDDC pin 330nF
Cuoop1 Capacitor 1 at VDDP pin 470 nP?
Cupor2 Capacitor 2 at VDDP pin 470 nF
Ruonx Resistor at MONX pin 1kQ
Ciionx Capacitor at MONX pin 10 nF
Rveat_sense Resistor at VBAT_SENSE pin 1kQ
Cugat_sense Capacitor at VBAT_SENSE pin 10 nF
Cun Capacitor at LIN pin 220 pF
Rus Resistor at HS pin 160 Q%
Cus Capacitor at HS pin 6.8 nF or 33 nF (dependant on ESD GUN
requirements)
Drs LED
Rysp Limitation of reverse currentsdue (20Q
to transients (-2V, 8ms)

Cusp Filter C for charge pump and driver |1 pF
Cepst Charge pump flying capacitor 1 220 nF

CPS2 Charge pump flying capacitor 2 220 nF
Cuer Charge pump storage capacitor 470 nF
Rvon Resistor 1kQ
Cuon Capacitor 1nF
Cor DC-link buffer capacitor phase 1 220 uF
Corz DC-link buffer capacitor phase 2 220 uF
Rshunt Shunt resistor 5mQ
RopariLT Resistor 120
CopariLt Capacitor 100 nF
Csh Capacitor 1nF
Reate Resistor optional
Ras Resistor 100 kQ
Ces Capacitor 4.7 nF (depends on MOSFET Cgs)
LopiLr Pl filter inductor
CoriLr Pl filter capacitor 10 uF
Rswitchx Resistor
Rrws Resistor

1) RIENAERFEER SR
2) ATREL Vs REBBFSBERNR, XEBRBNVREEFILSEMGS IS

3) MEBRR,
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RRER

4) 8RN 24v (N2ETH)

28.2 REEF S| BBV ERE
R 13A/BNAPNES OB FEE AR,

® 13 RfEA S| HHEZEIN

type pin number recommendation 1 recommendation 2
(if unused) (if unused)

LIN 48 open
HS 2 VS open
MON 17,18,19,20 GND open + configure internal PU/PD
GPIO 22,24,26,27,28,29,31, |GND external PU/PD

32,33,34,37, 38, 39, 40, or

41 open + configure internal PU/PD
T™MS 23 GND
RESET 25 open
VDDEXT 45 open
VBAT_SENSE 47 VS

28.3 SWD debugi®I{ T Po.2 5|HIMIEL AN
E#HASWD debug iR, P0.2 FEEEE(ES EFAAEA 0,

PO.2 EAERTHI, FrLUHN debug B REERIE P0.2 3 ZEIMER 1 BN A],

28.4 EETMS
SFF debug 12, TMSSIHIBEEEMES EHANEN 1, XHAIAIHESESl, TMS 5|HIRERE PD,
NTBRBHERAENAREINAEN debug R, BIUHINEAIMIIMNIE L,

28.5 ESD iz

AR 1RH#E IEC61000-4-2“F8 3" (150pF, 330Q) H#1TESD tREIEM s, 23 RAIiE S EIFTEN 13
REFLER, TiEAIEr T EEZ14
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RAER
r14 ESD “Agil/iz{”

Performed Test Result Unit Remarks

ESD at pin LIN, versus GND >6 kv Upositive pulse
ESD at pin LIN, versus GND <-6 kv Ynegative pulse
ESD at pin VS, VBAT_SENSE, MONx, |>6 kv 12positive pulse
HS, versus GND

ESD at pin VS, VBAT_SENSE, MONx, |<-6 kv 1)Z)negative pulse
HS, versus GND

1) ESD M MERA“ESD GUN”, ERIMEEMIAMAMIE (IBEE Zwickau, EMCIRIRENr.2019FE781H) , RIE“LIN
2.1 LIN —EMENRAFE R, 2008510810 "MI“/SZERMAALIN . CANFIFlexRay#Z I RYREMFZEK - AUDI. BMW,

Daimler. Porsche. Volkswagen - hRZs 1.3/2012”

2) BCIMNEIEBERANE 42,
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MOTIX™ TLE9853QX

ST

29

BSKHE

NS E ST RTLEISS3QXMIFR A X B S4F 14,

29.1

29.1.1

— R4S
B RATEE

<15 BBJRAES| M
T,=-40°C E +150°C; FRAEHEYMEXT T, EBEFANSIH (RIESHIREA)

(infineon

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

VS voltage Vs max 03 |- 40 vV  |YLoad dump P 1.1.1

VSD voltage SDmax 03 |- 48 v oY P_1.1.34

VSD voltage Vo max_extended |28 |- 48 vV |2V series resistor; P_1.1.35

Rvsp=2.2Q); t=8ms
VDDP voltage Voop,max 03 |- 55 (v Y P_1.1.2
VDDEXT voltage | Vppexrmax 03 |- Ve+ (v |V P_1.1.3
0.3

VDDC voltage Vobe,max 03 |- 16 |v |V P_1.1.4

1) REFEF=MWR, BIgIHERE,

2) AN/ MEBRRERENNADRESES.

x16 =ES

Tj=-40°C & +150°C; FRAEREEIIMEX T, EERBASIH (PRIESZEULEA)

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

Voltage at Vet sensemax |28 |- 40 v (Y2 P_1.15

VBAT_SENSE pin

Voltage at HS pin | Vis max 03 |- Vs+0.3 |V |? P 1.1.6

Voltage at LIN pin | Vinmax 28 |- 40 v |2 P_1.1.7

Voltage at MONX | Vyon,max 28 |- 40 v o |¥2 P_1.1.8

pins

Voltage at VDH pin | Ywpr,max 2.8 |- 48 v 92 P 1.1.36

Voltage at GHx pins | Von -8 - 48 v |92 P_1.1.37

Voltage at GHx vs. | Vgpyss - - 14 v o |? P_1.1.38

SHx pins

Voltage at SHx pins | Vsx -8 - 48 v |2 P_1.1.39

Voltage at GLx pins |VaL -8 - 48 v |92 P_1.1.40

Datasheet 94 Rev. 1.1
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MOTIX™ TLE9853QX

SIS

*1e BESIE (8)

Tj=-40°C E +150°C; FRERBEIMEXN T, EBRFRNSIH (FRIEZHHEA)

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

Voltage at GLxvs. | Vg yest - - 14 v |2 P_1.1.41

SL pins

Voltage at SL pin | Vs, -8 - 48 v |2 P_1.1.49

Voltage at charge |Vcp, 03 |- 48 v |92 P_1.1.42

pump pins CP1H,

CP1L, CP2H, CP2L,

VCP

1) X¥F-28v, FEIMEL kO FERIRE 5 B
2) REIEFNH, HIRITHERE.
3) XJF-2.8v, FHEIMELkQFEPERREELH R,

4) ATRESIMHEREIEE, BAEERSIP_1.1.38, MTIFELUTREERR . Voy<Veu+ Vonvssh max A

K2 Vg <V + 0.3V

5) ATRFLSIHMNRATEE, BNEESEP_1.1.41, MIIFFELTREERER Vo < Vo + Vorsst max BA

B2 v <V +0.3V
6) WERMIIHIRHBIRAERAEIE 200 pA RIS, NIAT LAREF X LR

x®17 GPIO EB[E

Tj=-40°C & +150°C; FRAREEIIMEX T, EERBASIH (PRIESZEULEA)

Parameter Symbol Values Unit | Note or Number

Voltage on port pin | Vg . -0.3 |- Vopp+ |V Yin consideration of [P_1.1.10

PO.x, P1.x, P2.x, 0.3 Vio,max < Vopp@max

TMS and RESET

1) REZEFMR, HIITHEE.

+®18 BT A MK SR MN B E

Tj=-40°C & +150°C; FREREEIIMEX T, EERBASIH (PRIESZEULEA)

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

Input voltage OP1, |Vyyu 7 - 7 v | P_1.1.43

OP2

1) REFEFEMWR, BIgIHEE,
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RSN
*19 =251
T;=-40°C & +150°C; FREEBEIIMEX T, EERFRNGIE (FRIESHIHEA)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Injection current |/, - - 5 mA |Ymaximumallowed |p_1.1.11
in Sleep Mode on injection current on
P0.x, Pl.x, P2.x, single pin or sum of
TMS and RESET pins in Sleep Mode
and unpowered
device
Injection currenton | /g - - 150 mA | current flowinginto|P_1.1.12
HS HS pin (back supply
in case of short to
battery)
Max. current at VCP | /cp 15 |- - mA |V P_1.1.44
pin

1) REIEFMR, BIRITEE.

& 20 aE
T,=-40°C E +150°C; FREHEYMEXT T, EBEFANSIM (RIESHIRAA)

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

Junction T, 40 |- 150 |°c |Y P_1.1.14

Temperature

Storage Teg 55 |- 150 |°c |V P_1.1.15

Temperature

1) REIEFNR, BILITIEE.

+:21 ESDIH =%
T;=-40°C & +150°C; FREEBEIYBEN T, EEFRASIM (BRIESHEI%EA)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
ESD Susceptibility |Vesp, 2 - 2 kv |Y? JEDEC HBM P_1.1.16
HBM all pins
ESD Susceptibility |Visps 6 - 6 kv [Y? JEDEC HBM P_1.1.17
HBM pins LIN vs.
LINGND
Datasheet 96 Rev. 1.1
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B4

+x21 ESD M321%E (£%)

Tj=-40°C & +150°C; FREREEIIMEX T, EERMASIH (PRIESZEULEA)

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

ESD Susceptibility |Vesp cou -500 |- 500 |V |”Charged device P_1.1.18

CcbDM model, acc. JEDEC

JESD22-C101
750 |V |?Charged device P_1.1.48

CDM corner pins: 1, model, acc. JEDEC
12,13, 24,25, 36, 37, JESD22-C101
48

1) ESDtM¥, "JEDEC HBM" EFANSI/ESDA/JEDEC JS001 (1.5kQ, 100 pF) o
2) REFEFMRK, BIGITIEE.

Pt >N
1. B UL TR 7T BT EERXT a5 (& AR R 1470 (AT LEXT RABNE G R 1F T LIFAIE=
NGZE1ERI BT ZE 14,

2. FEAIRIFLIGE S TERLEIC TE BRI KIEZ 1 TR o HIEIG RN T IE B T IEE R,
RIPDIEET BN T IS EEHIERIEMTIR 1T H

29.1.2 TIT{EEH

AR HELIEEEN, IC ZIREBBHPIESTIR, BIFEEEETIFIERT ZIIIF T FHEE ).

r22 T1ESERE
T,=-40°C E +150°C; FRAEHEYMEXT T, EBEFANSIM (RIESHIRA)

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

Supply voltagein | Vs ay 5.5 - 28 \% P_1.2.1
Active Mode
Extended Supply Vs av extend 1 |28 - 40 vV |YFunctional with P_1.2.24
voltage in Active parameter deviation
Mode-range 1
Extended Supply Vs av extend 2 |30 |- 28 V|2 Functional with P_1.22
voltage in Active parameter deviation
Mode
Supply voltagein | Vqp sy 5.4 - 29 % P_1.2.12
Active Mode for
MOSFET Driver
Supply

Datasheet 97 Rev. 1.1
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ST

K22 TESEE (£2)
T,=-40°C E +150°C; FRrAEHEYMEXT T, EBEFANSIM (RIESHIRA)

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

Extended Vo am_max_exten | 29 - 32 vV |YFunctional with P_12.13

maxiumum supply | g4eq parameter deviation

voltage in Active

Mode for MOSFET

Driver Supply

Supply voltage for | Vs au 1in 5.5 - 18 \ Parameter P_1.23

LIN Transceiver Specification

Extended Supply | Vs av Lin_extend |40 - 28 % Functional with P_1.24

voltage for LIN parameter deviation

Transceiver and
Monitoring Inputs
(MONYX) for all
device modes

Supply voltage Vs stopmin 3.0 - - % P_1.25
in Stop Mode

Min. Supply voltage | Vs sjeepmin 3.0 - - \ P_1.2.6
in Sleep Mode

Supply Voltage dVs/dt -5 - 5 V/us |? P 127
transients slew

rate

Output currenton | /gy, I, -5 - 5 mA | P_1.2.8
any GPIO

Output sum current | lgpio.gum 50 |- 50 mA |3 P_1.2.9

for all GPIO pins

Junction T; -40 - 150 °C P_1.2.11
Temperature

1) ZIT{EBETEERAFREII T t,.,<400ms

2) ZE/RME. ADC. SPI. UART. NVM. RAM. CPUZIIREIEEE TEESHMHTAIBEY =3V, T (T2
FFR. MOSFETIRZNZR) £ VSEEIM 3V<Vi <55V (BIFX) 53V<V.<4.4V (MOSFETIKENER) THEELER,
BRLESHETREBHMS

3) REFEFMIK, BIZITEE.
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MOTIX™ TLE9853QX
RSN
29.1.3 EBFUHFE
&2 FE
Vs=5.5VZE 28V, T;=-40°C & +150°C;, FREBEMEXTFH, EBFANSIH (FRIESHEIHEA)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Current Ivs_aom - - 30 mA |all digital modules |P_1.3.18
Consumptionin enabled and
Active Mode at pin functional, ADCs
VS convertingin
sequencer mode, no
loads on GPIOs,
VDDEXT off, LIN in
recessive state (no
communication),
HSx enabled but off,
Charge Pump on,
MOSFET Driver
enabled and on
(PWM running at
25kHz with a
capacitive load of
Croad= 10 NF), CSA
enabled.; 3V=V=<28V;
f.,<=40MHz
Current hsp - - 50 mA |Charge Pump on, P_1.3.8
consumptionin MOSFET Driver
Active Mode at pin enabled and on
VSD (PWM running at
25kHz with a
capacitive load of
Cload= 10 NF).
Current Iysp Bk - - 25 mA |Charge Pump on P_1.3.33
consumptionin and in single-stage
Active Mode at pin mode, MOSFET
VSD - Brake Mode Driver enabled and
2 Low- Side Drivers
on, but not
switching;
lenarae=19p
Datasheet 99 Rev. 1.1
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MOTIX™ TLE9853QX
SIS
#®23 BEfEFE (50
Vs=5.5VZE 28V, T;=-40°C E +150°C; FREEREMRNFM, EERARNSIH (BRIESHEIHER)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Current Iysp_smHM - - 16 MA  [Devicein Sleep P_1.3.34
consumptionin mode, but Low Side
Sleep Mode at pin Gates are charged
VSD -Hold Mode statically to keep low
side MOSFETs on.
Current does not
include static Gate to
Source current
caused by external
Gate to Source
resistor.;
-40°C=T;=85°C
Current Iysp,_sMAM(T_exte - 19 MA  [Devicein Sleep P_1.3.35
consumptionin nd) mode, but Low Side
Sleep Mode at pin Gates are charged
VSD -Hold Mode statically to keep low
(extended side MOSFETSs on.
Temperature Current does not
Range) include static Gate to
Source current
caused by external
Gate to Source
resistor.;
85°C<T;<150°C
Current Iysp_sTPMHM - - 16 MA | Devicein Stop P_1.3.37
consumptionin mode, but Low Side
Stop Mode at pin Gates are charged
VSD - Hold Mode statically to keep
low side MOSFETs
on. Current does not
include static Gate
to Source current
caused by external
Gate to Source
resistor.;
-40°C=T;=85°C
Datasheet 100 Rev. 1.1
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MOTIX™ TLE9853QX
RSN
®23 BEfEFE (50
Vs=5.5VZE 28V, T;=-40°C E +150°C; FREEREMRNFM, EERARNSIH (BRIESHEIHER)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Current Iysp_sTPMHM(T ex - 19 MA | Devicein Stop P_1.3.38
consumptionin tend) mode, but Low Side
Stop Mode at pin Gates are charged
VSD - Hold Mode statically to keep
(extended low side MOSFETs
Temperature on. Current does not
Range) include static Gate
to Source current
caused by external
Gate to Source
resistor.;
85°C<T<150°C
Current ISeep - - 25 MA [Systemin Sleep Mode,|P_1.3.2
consumptionin microcontroller not
Sleep Mode at pin powered, Wake
VS capable via LIN and
MON; GPIOs open (no
loads) or connected to
GND; -40°C<T;<25°C
Current Isteep(t_extend) |- - 35 uA |YSystemin Sleep P_13.3
consumptionin Mode, microcontroller
Sleep Mode at pin not powered, Wake
VS (extended capable via LIN and
Temperature MON; GPIOs open (no
Range) loads) or connected to
GND; 25°C<T<85°C;
3V=V=18V
Current Isteep(y. T extend) |- - 40 uA  |YSystemin Sleep P_1.3.4
consumptionin Mode, microcontroller
Sleep Mode at pin not powered, Wake
VS (extended capable via LIN and
Voltage and MON; GPIOs open (no
Temperature loads) or connected to
Range) GND; 25°C<T;=85°C;
3V=V=28V
Current leyciic - - 30 MA |duringsleep period; |P_1.3.5
consumptionin -40°C=<T=25°C;
Sleep Mode at pin 3V=V=28V
VS with cyclic wake
Datasheet 101 Rev. 1.1
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MOTIX™ TLE9853QX
B
=23 BAHFE (82)
Vs=5.5VZE 28V, T;=-40°C E+150°C; FREREANFM, EEFRNSIM (PRIESEIHEA)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Current leyclic(r_extend) |~ - 40 HA |V duringsleep period; |P_1.3.6
consumptionin 25°C<T=85°C;
Sleep Mode at pin 3V=V=28V
VS with cyclic wake
(extended
Temperature
Range)
Current Istop - - 60 MA |Systemin Stop Mode, |P_1.3.22
consumptionin microcontroller not
Stop Mode at pin VS clocked, Wake capable
via LIN and MON;
GPIOs open (no loads)
or connected to GND; -
40°C=sT=25°C;
5.5V=V,=18V
Current Istop(T extend) |- 90 110  |pA |YSystemin Stop P_1.3.19
consumptionin Mode,
Stop Mode at pin VS microcontroller not
(extended clocked, Wake
Temperature capable via LIN and
Range) MON; GPIOs open (no
loads) or connected
to GND; 25°C<T;=85°C
Current Istop_v_extend - - 4.0 mA |System in Stop Mode, |P_1.3.21
consumptionin microcontroller not
Stop Mode at pin VS clocked, Wake capable
via LIN and MON;
GPI0s open (no loads)
or connected to GND; -
40°C=<T;=85°C;
3V<V,<5.5V
Current Istop._cs - 95 115 HA |V System in Stop Mode|P_1.3.20
consumptionin (during stop period),
Stop Mode at pin microcontroller not
VS with cyclic clocked, Wake capable
sense via LIN and MON;
VDDEXT off;
High Side off; GPIOs
open (no loads) or
connected to GND or
VDDP; -40°C<T;<85°C;
5.5V=V=<18V
Datasheet 102 Rev. 1.1
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ST

1) BREIEFNE, HIRIHEE,.

(infineon

29.1.4 FRHE

%24 ol

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

Junctionto Case  |Ryq - 6 - K/W |Ymeasured to P_1.4.1

Exposed Pad
Junction to Rinun - 33 - KW |? P_1.4.2
Ambient

1) REIEFMR, BIZITIEE.

2) 1R#E Jedec JESD51-2,-5,-7 FTkE,

FR4 2s2p 1R EEANREM T RF: 76.2x114.3x1.5 mm?® ,

B2 AHE

G5umE) , BEEETESAIIANT, 5E— HNEREE, KBS 300mm 2K (7oum) -

29.1.5

BY 414

RSIRTZ B RV RATBEITE LIS RE. —ARK, BIFENX AMEEFLEPMCONOTBN LB TR, HEIF

Fl&IEAIE,
25 ARG FF
Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFRNSIH (FRIESHEIHEA)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Wake-up over totart - - 25 ms |YBattery ramp-up till |P_1.5.1
battery MCU software is
running.
Sleep-Exit toleep - exit - - 25 ms | Yrising/falling edge of |P_1.5.2
any wake-up signal
(LIN, MON) till MCU
software running.
Sleep—Entry tsleep - entry - - 330 us 21 P_1.53

1) REIEFMR, RIRITEE.
2) EANRIEIEFTENRERGSREE, FREENERERIEMAIRE,
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ST

29.2 EREESETT (PMU)
AEGIEEREER TGRSR,
29.2.1 PMUMINH[EVS

* 26 S
Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMENTFH, EBERMASIH (BRIESE1HER)

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

Required Cys1 0.1 - - uF  [ESR<1Q P_2.1.12

decoupling

capacitance

Required buffer | Cys, 10 - - urF (Y P_2.1.13

capacitance for

stability (load

jumps)

1) EEZTEEMR, BIGHER,
29.2.2 PMU B NmtHEteEEEH vDDP

x® 27 S
Vs=5.5VE 28V, T;=-40°C & +150°C, FRERBEMENTFH, EBERMASIH (BRIESHE1HER)

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

Specified lyoop 0 - 50 mA | Y P_2.1.1

Output Current

Required Cuoop1 047 |- - uF  |23ESR<10 P_2.12

decoupling

capacitance

Total required Cupbp2 047 |- 2.2 up (34 P_213

buffer capacitance
for stability (load
jumps, line steps)
OutputVoltage | Vyppour 49 |50 |51 [V [P 16ag<90mA; Vi25.5V |P_2.1.4
including line and
load regulation @

Active Mode
OutputVoltage  |Vpppourstor |45 |50 [525 |v |° P_2.15
inCIUding “ne and /load:/load_internal+lload_ex
load regUIation @ ternal; Iload_externalzsmA;
Stop Mode Iload_internalzzmA;
Vs=5.5V
Output Drop Vev bopout - 50 +400 |mV |® hoop=50mA; V=3V |P_2.1.6
Datasheet 104 Rev. 1.1
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+;27 BSSE (8)
Vs=5.5VZE 28V, T,=-40°C & +150°C, FRERBEAENTFH, EBERMASIH (BRIESE1HER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Load Regulation | Vpppior -50 - 50 mV [ 2MA=</0as<90mA; P_2.1.7
Ti<150°C;
C=Cyoop1tCupop2
Line Regulation | Ypppuir 50 |- 50 mV  |5.5V<V.<28V P_2.18
Overvoltage Voorov 514 |- 5.4 % Overvoltage leadsto |P_2.1.9
detection SUPPLY_NMI; V=5.5V
Under Voltage Vooruv 255 |27 2.8 \ P_2.1.10
Reset
Voltage stable AVpppste -220 |- +220 |mv |9 P_2.1.15
detection range ”
Over Current Noppoc 90 - 220 mA |currentincluding P_2.1.11
Diagnostic VDDC current
consumption
Short-Circuit lyoppsc 270 |- 600 |[mA |9 P_2.1.31
Diagnostic

—~

Pull Down Strength - 8.9 mA | Vope=5V P_2.1.29

in Sleep Mode
1) trfst R iR OB X2 vDDP IMEEMAEFRE, A& HAEFES
2) XX H&/IMEFITIN

3) 5|R vDDP ERYEEBAE Cuoors M Ciooer RTE o

4) REZTEFMLH, HIZITIEE,

5) fEBREIERSHE,

6) Ivoor N_EREBERRAY A EFE

7) S RBEERSHZM Vuoor = Viooe + A Wpppsts

VDDPPDSLP 5.1

+z28 NS
Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFRNSIH (FRIESHEIHEA)

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

Overvoltage tewT vobPOV 465 |665 |865 |ps |V? P_2.1.16

detection filter time

Overcurrent teit vbopoc 21 30 39 us | V2 P_2.1.17

diagnostic filter

time

Overcurrent tent vooroc sp |615 (920 1250 [ups |M? P_2.1.18

diagnostic

shutdown time
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B4
+®28 S8 (42)
Vs=5.5VE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFANSIH (RIESHIHEE)
Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Short-circuit ter voopsc |5 10 |13 pus M2 P_2.1.34
diagnostic filter
time
Short-circuit ter voopsc_sp |50 75 105 |ps |V? P_2.1.35

diagnostic
shutdown time

1) EREERETAIREINE t =1/ fp o
2) KETEFMR, BHEIHEE.

29.2.3 PMU ARXERIREH vbDC

%29 S

Vs=5.5VZE 28V, T;=-40°C & +150°C, FREBREMEXTFM, IEBFRNSIH (FRIESHEIHEA)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition

Required Cuopci 0.1 - 1 uF  |YESR<1Q P_221

decoupling

capacitance

Required buffer Cyopca 033 |- 1 ur |2 P_222

capacitance for

stability (load

jumps)

Output Voltage Vobcout 144 |15 156 |V load<40mA P_2.23

including line

regulation @ Active

Mode

Output Voltage Voocout stopr | 144 |15 156 |V with setting of VYDDC | P_2.2.26

including line output voltage to 1.5V

regulation @ in Stop Mode;

Stop Mode Iload_internal<2mA

Output Voltage Vobcout stop2 | 0-8 - 1.3 \% with setting of VDDC  |P_2.2.25

including line output voltage to 0.9V

regulation @ Stop in Stop Mode;

Mode - Reduced load_internal<2MA

Core Supply

Voltage

Load Regulation | Vppeior -50 - 50 mV | 2mAs/oaa<40mA; P_2.2.4
C=CupocrtCupca

Line Regulation | Vopcur 25 |- 25 mV | 5.5V<V,<28V P_2.2.5
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2023-03-20



MOTIX™ TLE9853QX iﬁneon

ST

+29 BSSE (8)
Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFRNSIH (FRIESHEIHEA)

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

Over Voltage Voocov 158 |- - \ Overvoltage leadsto |P_2.2.6

Detection SUPPLY_NMI

Under Voltage Voovuv 110 |- 119 |V P_2.2.7

Reset

Over Current Npbcoc 40 - 80 mA P_2.2.8

Diagnostic

Short-Circuit lyopesc 120 |- 240 |mA |? P_2.2.28

Diagnostic

Pulldown Strength | l\ppcppsip 0.75 |15 2.7 mA | Vopc=1.5V P_2.2.27

in Sleep Mode

1) XRIVERHTTME
2) REIEFN, HIRITHERE.

30 NS
Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFRNSIH (FRIESHEIHEA)

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

Overvoltage teLT voDCOV 465 |665 |865 |us |V? P_2.2.11

detection filter time

Overcurrent teiT vobcoc 21 30 |39 pus M2 P_2.2.12

diagnostic filter

time

Overcurrent tent voococ o |615  [920 1250 |us |V? P_2.2.13

diagnostic

shutdown time

Short-circuit tent voocse |5 10 |13 pus M2 P_2.2.29

diagnostic filter

time

Short-circuit trir vobesc s |50 75  |105 |ps |2 P_2.2.30

diagnostic

shutdown time

1) ﬂ;g\iﬁﬂjl‘ﬁj &E§1‘Ziﬁg ng tLP_CLK: 1 / fLP_CLKo
2) REFEFMK, HRIRIHERE.

Datasheet 107 Rev. 1.1
2023-03-20



o~ _.
MOTIX™ TLE9853QX < Infineon
S
29.2.4 VDDEXT 13 [E28 5.0V
®31 VDDEXT R EERBUIEET
Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFRNSIH (FRIESHEIHEA)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Specified Nopext 0 - 40 mA P_23.1
Output Current
Required CyopexT1 330 - 1000 |nF |ESR<1Q P_2.3.2
decoupling
capacitance
Required buffer | Cyppexra 100 |- 1000 |nF |V P_2.3.3
capacitance for
stability (load
jumps)
Output voltage Vopext o1 4.9 5.0 51 v l0as<20mA; Ve=5.5V P_23.4
including line and )
load regulation -
Load 1
Output voltage Vooext o2 4.9 5.0 51 v load<40mMA; - P_2.3.45
including line and ) 40°C=<T;=150°C;
load regulation - Ve=5.5V
Load 2
Output Drop - Load |V, yppexr 11 - 50  |+300 |mV |? 0MA</cas<20mA; P_2.3.5
1 i 3V=V,<5V;

C:CVDDEXT1+CVDDEXT2
Output Drop - Load |V, yppext 12 - - +600 |mV | 20MA</icas<40mA; P_2.3.17
2 ) 3V<V/s5Y,

C:CVDDEXT1+CVDDEXT2
Load Regulation | Vppexrior -100 |- 10 mV  [% 0mMAS/iai<40mA; P_2.3.6

V:=5.5V;

C:CVDDEXT1+CVDDEXT2
Line Regulation - | Vyppexruir 50 |- 50 mV |2 0mMA</i0.¢<20mA; P_23.7
Load 1 5.5V=V/=28V
Line Regulation- | V,ppexrur -60 - 60 mV | 20mA</ioa¢<40mA; P_2.3.50
Load 2 5.5V=V,<28V
Power Supply PSRRppexr1 |50 - - dB |V OMAS/0ad<20mA; P_2.3.8
Rejection Ratio Vi=2Vpp ; Vi=13.5V;

OkHz<f<1kHz
Under Voltage Vyopextuv 155 |19 (21 |v P_2.3.9
Shutdown
Datasheet 108 Rev.1.1
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£31 VDDEXT fa[ESRBEER (£0)

(infineon

Vs=5.5VE 28V, T,=-40°C & +150°C, FRERBEMEXNTFH, EBERMASIH (BRIESE1HER)

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

Over Current NpbExToC 100 250 |380 mA |Y P_2.3.10

Limitation

VDDEXT output Ruobext pischs | 16 20 |24 kOh P_2.3.11

discharge m

resistance

1) RESEFME, BIRITHEE,
2) MELERRA 10 uA
3) H&MHERY, i VDDEXT_CTRLVDDEXT_UV_IS R E i,

K32 XM (&R

Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFRNSIH (FRIESHEIHEA)

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

Thermal Tisp 180 [200 [215 |°C |V P_2.3.48

shutdown temp.

Thermal AT 5 10 |15 K [Y P_2.3.49

shutdown hyst.

1) REIEFNR, BIRITIEE.

K33 VDDEXT 2 EREBRIER

Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFRNSIH (FRIESHEIHEA)

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

Specified NoDEXT LeM 0 - 5 mA P_2.3.28

Output Current )

Output Voltage VobexT Lem 4.6 5.0 51 \Y loaa=5mMA,; V=5.5V P_2.3.29

including line and )

load regulation

Output Drop Ve vbDEXT LeM - 50 +300 |mV |loaa<5MA; 3VsV<5V;  |P_2.3.30
C:CVDDEXT1+CVDDEXT2

Load Regulation  |Vppexrior tow | 250 |- 250  |mV |Y0mA<loqa<5mA; P_2.3.31
V:=5.5V;

C:CVDDEXT1+CVDDEXT2
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#+&33 VDDEXT R EZEBREI (£0)
Vs=5.5VZE 28V, T,=-40°C & +150°C, FRERBEMEXNTFH, EBERMASIH (BRIESE1HER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Line Regulation  |Vppexrur om |-300 |- 300  |mV [Y0mAS</c.d<5mMA; P_2.3.32
5.5V=V/=28V
Power Supply PSRRypoext Lem | 50 - - dB |2 0OMASieaa<5mA; P_2.3.33
Rejection Ratio 1 Vi=2Vpp ; Vs=13.5V;
OkHz<f<1kHz

1) MILERIR T 10 uA.

2) REFEFNE, HIRITHEE.
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29.2.5 VPRE#R[E2E (PMUFIR) 8¥

*® 34 TYESEE

Parameter Symbol Values Unit | Note or Number
SpeCiﬁed /VPRE 0 - 90 mA l) P_2.4.l
Output Current

1) ERETEFMR, EigiHEE,

29.2.5.1 VPREEBEBMNAH OB
TEERTVPRERESSN AT DECH =,

VS
F Y

L|.¢I

VPRE
max. 90 mA

VDDP - 5V - \VDDP
1: max. 50 mA D
2: max. 70 mA

|

Cupor f

Y GND (Pin 43)
VDDC

VDDC - 1.5V
max. 20 mA

N
4

Y

Cvone — —

GND (Pin 43)

Load Sharing VPRE - Scenarios 1 & 2

Load_Sharing_VPRE.vsd

=] 43 VPRE 1 vDDP RBESRN A H S EH =

Datasheet 111 Rev. 1.1
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29.2.6 [REREE (PMUFIR) 88

PMU B&ETRERS M FIRAM -

« [REFNF2IESS: VDD5VPD

«  NIZFEIEISESS: vDD1V5_PD (BT GPUDATAxy B 1F2sROHER)
MR ESSIREARZER. TRESFAEHEXSEH:

+ 35 TESEE

(infineon

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Threshold connected to
VDD1V5_PD

1) EFEIEFNR, HIgHHEE,

Datasheet
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29.3 AGEtTEh

29.3.1 IRBH[/EKEFH

& 36 PMU ix5%28 (BBIREEHT)
Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFRNSIH (FRIESHEIHEA)

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

Frequency of fip cik 17 20 23 MHz |this clock isused at |P_3.1.1

LP_CLK startup

Frequency of fip cikz 70 100 130 kHz |this clock is used P_3.1.2

LP_CLK2 for cyclic wake

w37 CGU #R5%28 (B Fh A Al B o TSI 88 )
Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFRNSIH (FRIESHEIHEA)

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

Frequency of fintosc -1.49 |40 +1.49 |MHz |Including P_3.14

internal oscillator % % temperature and

lifetime drift and
supply variation;
Ti=150°C

Short term frriMsT -0.4% |- +0.4 % |MHz |within any 100 ms, e.g. |P_3.1.3
frequency after synchronization

deviation toaLIN frame

CGU-OSC Start-up |tysc - - 10 us |Ystartup time OSC |P_3.1.5
time from Sleep Mode,

power supply stable

1) EFEIEFNR, HIgHHEE,
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29.4

Flash &

AEEHE 48 kB HX AT Flash IR SE (BERXEE) .

(infineon

29.4.1  Flash$§4E

38 Flash}514%

Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFRNSIH (FRIESHEIHEA)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition

Read time tread_ac - - 75 ns |3v<Vi<28v P_4.1.22

Programmingtime |tps - 3 35 ms | Y3v<V<28V P_4.1.1

per 128 Byte page

Programmingtime |ty py - - 4 ms |V 3v<V.<28V P_4.1.20

per 128 Byte page

incl. Firmware

routine runtime for

program operation

Erase time per teg - 4 45 |ms |Y3v<V<28V P_4.1.2

sector/page

Erase time per ter_Fw - - 5 ms | Y3v<V,<28V P_4.1.21

sector/page incl.

Firmware routine

runtime for erase

operation

Data retention time | tuer 20 - - year | 1,000 erase / P_4.13
s program cycles

Data retention time | tger 50 - - year | 211,000 erase / P_4.1.4
s program cycles;

T=30°C

Flash erase Neg 30 - - kcyc | Y Data retentiontime |P_4.1.5

endurance for user les |5years

sectors

Flash erase Ngge 10 - - cycl |YData retentiontime |P_4.1.6

endurance for es |20years; T=25°C

security pages

Drain disturb limit | Npp 32 - - keyc |3V P_4.1.7
les

1) REIEFNR, BILITIEE.

2) B HEFeIRIEIMEER H.
3) EZEHIRE T E—MIEBXAHITELAREREM AN ZBEANEEREHT (BH) RN

MREEERFT

B, WERAERTIES, WFEBHNRKER/RZRET, FERX—RHl. ¥F

HIERX, S/ EEPROM (HEEHFIFZS B BIRS, SNFRIBBXPFELIGFE (5 EEPROM 1A
H) , BiITETRERIRIFT, X]LAF) B SR RIBEYLEE £ 528 NVMBRNG R4t it B EhRlFHT.
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29.5 H{T8 O (GPI10)

29.5.1  TRIFERMFGES BRAVFEAR

2 Voor
PU Device C) “ﬁr';;
PUDSEL P2 x
—A > P1x
P0O.x
\PUDSEL
PD Device C) “ﬁiﬁ:
e Vee
& 44 EhI/ThIZRH
Ucprio
Logical ,1"
V _ . o /-5 KOhm (equivalent)
'” (1.5V / 200uA) ”
undefined
v ~ » 2.33 KOhm (equivalent)
- (3.5V/ 1.5mA) ”
Logical ,0"
Ipuk IpuF
7 value for port 0 and 1, as example
E] 45 LRI REF R ERS BT
Datasheet 115 Rev. 1.1
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Uerio
Logical ,1"
________ N m ... ¢2.33KOhm (equivalent)
Vin (3.5V/ 1.5mA)
undefined
___________ N - N 7.5 KOhm (equivalent)
A T (1.5V / 200uA) ?
Logical ,0"

Ipok

IpoF

) value for port 0 and 1, as example

46 LR B A SRS B

29.5.2 ERB|E-HO o, B, TMS, EfiI

ARE EHEITF o

1515 5 B FIRIFHE L ZAEFIRIEA AT HIRIETET =TT E G o X T H X LIS AT
EE B, TESZIHETT 1o0HIFNE,

39 BERfE-ig 0o, i1, TMS, S i

Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFANSIH (FRIESHEIHEA)

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

Input low voltage |V -0.3 |- 03x |V 2.55V=<V/ppp<5.5V P_5.2.1

VDDP

Input high voltage |V, 0.7x |- Voppt |V 2.55V=<V/ppp<5.5V P_5.2.2
Voor 0.3

Input Hysteresis  |HYS 0.11x |- - V| Y4.5V<Vipp<5.5V; P 523
Voop Series Resistance=00

Input Hysteresis HYSextend 0.04x |- - v 1 2.55V<Vopp<4.5V; P_5.2.16
Voor Series Resistance=00Q

Output low voltage |V, - - 1.0 v 29 o =lotmaxs P_5.24

2.55V=V/ppp<5.5V
Output low voltage |V, - - 04 |V |[?VloSlotmoms P 525
2.55V=V/ppp<5.5V

Output high voltage|V,y, Vopp- |- - Vo 2 ow2lonmaxs P_52.6
1.0 2.55V=V/ppp<5.5V

Output high voltage|V,y, Vopp- |- - Vv 23 o2l opnoms P_5.2.7
0.4 2.55V=V/ppp<5.5V

Input leakage loz -5 - +5 WA | ¥ T785°C; OV<Vin<Voor |P_5.2.8

current

Input leakage loz2 T extend 15 |- +15  |pA  |[YT=150°C; P_5.2.9

current OV<Vin<Vooe
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x39 BEmfsE-iwOo, iwMH1, TMS, E4I (47)
Vs=5.5VZE 28V, T,=-40°C & +150°C, FRERBEMEXNTFH, EBERMASIH (BRIESE1HER)

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

Pull-up level keep |/pyk - - 2200 |[pA [P Vep2Vig P_5.2.10

current

Pull-up level force |/pye 15 |- - mA |9 Vo=V, P_52.11

current

Pull-down level | /pp« 200 |- - HA |9 VpsV, P_5.2.26

keep current

Pull-down level | /ppe - - 15  |mA |FVp2Viy P_5.2.27

force current

Pin capacitance  |Cio - - 10 pF |Y P_5.2.12

Reset Pin Input Thie RESET 3 45 |6 ps  [® P_5.2.13

Filter Time

1) RESEFMK, HIZIHEE.

2) lowom~ lotmaxs lotnom ~ lormax BB BURFIRTNZZBEIRE (BUEFFERIFEL SCU_Px_POCONO0.Px_PDMy) ,
B P_5220..P 5225EX

3) ImOAREHESHRAR HBEREUR FERNRHIRIER . HIETSIHIARRE (B P_1.2.9) .

4) HENERRIFERTHEE. FEFMKPR, ZHRERIE 150°C TN, HihEED XBHRER
RIE. NFEEAER, HSZELUTHRA:
HERPEEREURTEBE (T, =458 [°C)): /o,=0.05x e ©5+002T) (Al FIH0, 7 95°C HEET, FAEMRE
TR 3.2uA,
HRPEEREUR T EBEEBTE (DV = Vopp - VenVD) D loz = loztempmax - (1.6 X DV) [uA] LEEBERFIAK B ERATREEE
HEMEITE,

5) REFEM: BB 5 IMNBREFITEIEEE, WEBRAN L THRSEMERGEIASIMBIT: Venz v WL
Ves V1 8 T HLo
SRHIERR: Mi%5 | MIREhE EMNRANER, UFEKHBAN LREREERIEIAS BT VoV O LEHI,
Ve 2Vin 9 Lo
XEEEATZAS IR NEE _ EREs 4 URIEER 1/0 51 s A P alEsy_Ehi st

6) W EIRETWEENE tp (k=1/1p cxo

It
i

x40 i O %40 L 3K mh 28 HY FE 57T PR
Vs=5.5VE28V, Tj=-40°C E+150°C, FFAREMEXFH, ERMANIIHE (FESEIRA)

Parameter Symbol Values Unit | Note or Number

Output Current,  |lges - 16 |5 mA |V Vopr24.5V P_5.2.20

Strong Driver

Output Current, | /o.ms - 1.0 |3 mA | Vopr24.5V P_5.2.21

Medium Driver

Output Current, lotws - 0.25 |05 mA | Y Vopp24.5V P_5.2.22

Weak Driver
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40 I O %8 HH 3R sh 3 AV BB AR PR (40)
Vs=5.5VE 28V, T;=-40°C & +150°C, FRERBEMENTFH, EBERMASIH (BRIESE1HER)

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

OutputCurrent,  |loq - 1.0 |3 mA  |Y2.55V<Vppp<4.5V P_5.2.23

Strong Driver

Output Current,  |/o/ms - 08 (18 |mA |Y2.55V<Vppp<4.5V P_5.2.24

Medium Driver

Output Current, | lopus - 015 |03 |mA [Y2.55V<Vppp<4.5V P_5.2.25

Weak Driver

1) XEEEATF P 524..P 527 BEEBARTMHEHER (lowmom > -lowom) » RABERRERAIHER

( lOLmax y - lOHmax)

29.5.3 EHRESH-HO2

AR EFIE{TF o
155 B FIRIFIE D ZAE LI RIEA AT R ET = H T 18T X FEELX IR
1E5EF, TIFEZIHETT BB,

xa EnRs#¥-iwa2
Vs=5.5VE 28V, T;=-40°C & +150°C, FRERBEMENTFH, EBERMASIH (BRIESE1HER)

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

Input low voltage |V, p, -03 |- 03x |V 2.55V=Vppp<5.5V P_53.1

VDDP

Input high voltage |V}, p, 0.7x |- Vopp+ |V 2.55V=Vppp<5.5V P_53.2
Voor 0.3

Input Hysteresis | HYSp, 0.11x |- - V| Y4.5V<Vppp<5.5V; P_5.3.3
Voor Series Resistance=0Q

Input Hysteresis | HYSp, oyend |0.04% |- - V|V 2.55V<Vope<4.5V; P_5.3.10

i Voor Series Resistance=0Q

Input leakage loz1 P2 -400 |- +400 |nA |; T;=85°C; OV<Vi<Vorp |P_5.3.4

current )

Input leakage loz1 P2 T extend | -1 - +1 MA |; Ti=150°C; P_53.11

current (extended S OV<Vin<Voor

temperature range)

Pull-up level keep |/pyk py - - 30 [pA [P V2V P_53.5

current )

Pull-up level force |/pyr py 750 |- - WA |2 VsV, P_53.6

current )

Datasheet 118 Rev.1.1

2023-03-20



MOTIX™ TLE9853QX iﬁneon

ST

a0 Ens¥-iwa2 (8
Vs=5.5VE 28V, T;=-40°C & +150°C, FRERBEMENTFH, EBERMASIH (BRIESE1HER)

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

Pull-down level  |/ppy py 30 - - WA |2 VsV, P_5.3.12

keep current

Pull-down level  |/ppe py - - 750 |pA [P VeV P_53.13

force current

Pin Coo_p2 - - 10 pF |¥ P_5.3.7

capacitance

(digital

inputs/outputs

)

1) RESEFMIR, HIZITEE.

2) REFEM: BB 5 IMMNBRRFITEIEEE, UWEBRAMN L THSEMERFIIASIMBT: Vo vV L,
Vo= V 9 AL
SREIER . BT LS MRS R AR/, UK ERIZ5 I IIREAIRRIAS BB T EREas 4 L/ THL: VeV
R Vo2 Viu B FHL
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29.6 LIN Ytk 23

29.6.1 ESIFMH

&2 SaiEWEEEO
Vs=5.5VE 18V, T;=-40°C E +150°C, FREREMEXTIFiH, EERBEFRNSIH (FIESEME)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Receiver threshold | Vi, 4om 0.4x |0.45x |0.53x |V SAE J2602 P_6.1.1
voltage, recessive Vs Vs Vs
to dominant edge
Receiver dominant |Vgysqom -27 - 04x |V LIN Spec2.2 (Par.17) |P_6.1.2
state Vs
Receiver threshold | Vy, o 0.47x |0.55x [0.6x |V SAE J2602 P_6.1.3
voltage, dominant Vs Vs Vs
to recessive edge
Receiver recessive | Vgysrec 0.6x |- 1.15x |V |YLINSpec2.2 (Par.18) |P_6.1.4
state Vs Vs
Receiver center Vaus_cnt 0.475 [0.5x |0.525 |V 2LIN Spec 2.2 (Par. 19) |P_6.1.5
voltage x Vs Vs X Vs
Receiver hysteresis | Vs 0.07Vs {0.12x |{0.175 |V 3ILIN Spec 2.2 (Par. 20) |P_6.1.6
Vs X Vs
Wake-up threshold | Vgys 0.4x |05x [0.6x |V P_6.1.7
voltage Vs Vs Vs
Dominant analog |tk anabus 3 - 15 pus |analog filtertime of P_6.1.88
filter time for bus transceiver
wake-up
Dominant time for |t ps 30 - 150 pus  |including analogand |[P_6.1.8
bus wake-up digital filter time.
Digital filter time can
be adjusted by
PMU.CNF_WAKE_FILT
ER
1) &IHEERIRARS,
2) Vaus.ent= (Vin_dom *Vinrec)/2
3) Vivs=Vausrec - Yeusdom
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S

*a3 B R ERIEO

Vs=5.5VE 18V, T;=-40°C & +150°C, FREEREMEXTFH, IERBFRNSIH (PRIESEME)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition

Bus recessive Vaus o 0.8x |- Vs v Vro=high Level P_6.1.9

output voltage Vs

Bus short circuit | /lgys 40 100 |150 mA | Current Limitation for |P_6.1.10

current driver dominant state
driver on Vgys=18V;
LIN Spec 2.2 (Par. 12)

Leakage current | /gys no 6N -1000 [-450 |0 MA  |LIN Spec2.2 (Par.15); |[P_6.1.11
Veus=-12V; V=0V

Leakage current  |/gys no_ar - 10 20 MA  |LIN Spec2.2 (Par. 16); [P_6.1.12
Veus=18V; V=0V

Leakage current  |lgys pas dom |1 - - mA |LIN Spec 2.2 (Par.13); [P_6.1.13
Veus=0V; V=18V

Leakage current  |/gys pas_rec - - 20 MA  |LIN Spec 2.2 (Par. 14); |P_6.1.14
Veus=18V; V=8V

Bus pull-up Reus 20 30 47 kOh |Normal mode LIN P_6.1.15

resistance m Spec 2.2 (Par. 26), also
presentin Sleep mode

xR a4 A - WA B IEERMERN

Vs=5.5VE 18V, T;=-40°C & +150°C, FREEREMEXTFH, IEREBFRNSIH (PRIESEME)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition

Propagation delay |ty 0.1 1 6 us |LIN Spec2.2 (Param. |P_6.1.16

bus dominant to 31)

RxD LOW

Propagation delay |ty r 0.1 1 6 pus |LIN Spec2.2 (Param. |P_6.1.17

bus recessive to 31)

RxD HIGH

Receiver delay tymR -2 - 2 pus |LIN Spec2.2 (Par.32); |P_6.1.18

symmetry tsymr=law,R™ tamR
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+za4 R - MERBREERERER ()
Vs=5.5VE 18V, T,=-40°C & +150°C, FREBEENFHM, EEBERANSIM FFRIESEIME)

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

Duty cycle D1 tautyr 0.396 |- - Y duty cycle 1, LIN P_6.1.19

Normal Slope Spec 2.2 (Par. 27);

Mode(for worst DI=tyq rec(min/2 toits

case at 20 kbit/s) THpom(mMax)=0.581xVs

; THrec(Max)=0.744xVs
; 5.5V=V;<18V;

ti=50s
Duty cycle D2 Eduty2 - - 0.581 Yduty cycle 2, LIN P_6.1.20
Normal Slope Spec 2.2 (Par. 28);
Mode(for worst D22ty recima)/2 toits
case at 20 kbit/s) THpom(Max)=0.284xVs

; THrec(mMax)=0.422xVs

; 5.5V=V<18V;

thi=50ps

1) A% LINFISE 2.2 MBS Load 1= 1nF/1KQ = Cyys/ Raus, Load 2= 6.8 nF / 660 Q = Cyys / Rous, Load 3= 10 nF /
500 Q = Cgys/ Reus

=45 AZFAFE - R BERIFTIEN
Vs=5.5VE 18V, T,=-40°C E+150°C, FREBEMAEN T, EBEERANSIM (FRIESEINE)

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

Propagation delay |tq)g 1sm 0.1 1 6 pus |LIN Spec2.2 (Param. |P_6.1.21

bus dominant to 31)

RxD LOW

Propagation delay |ty g 1sm 0.1 1 6 pus |LIN Spec2.2 (Param. |P_6.1.22

bus recessive to 31)

RxD HIGH

Receiver delay tyymR_LSM -2 - 2 pus | LIN Spec2.2 (Par. 32); |P_6.1.23

symmetry toym,r=tdw),R~ LdH)R
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xras R - RSB EHRFBERX (4)
Vs=5.5VE 18V, T;=-40°C E +150°C, FRAERBEAEXN T, EMERANSIE (FESEME)

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

Duty cycle D3(for | tqyy1 1sm 0.417 |- - Yduty cycle 3 LIN Spec|P_6.1.24

worst case at 10.4 2.2 (Par. 29);

kbit/S) D:)):tbus_rec(min)/2 tbit;

THDom(maX):O.GlGXVs
5 THRec(maX):0.778XVs
: 5.5V=V.<18V;

ti=96S
Duty cycle D4(for | ty,us 1su - - 0.590 Y duty cycle 4 LIN Spec|P_6.1.25
worst case at 10.4 2.2 (Par. 30);
kbit/S) D4:tbus_rec(max)/2 tbit;

THpom(max)=0.251xVs

; THrec(max)=0.389xVs

; 5.5V=V,=<18V;

tbi=96 s

1) BXLNFE 22 IS MAH: Load1=1nF/1kQ=Cays/ Reys, Load 2=6.8 nF /660 Q = Cgys/ Rays, Load 3=10 nF/
500 Q = Cgys/ Reus

+4a6 R - R B BRERERI
Vs=5.5VE 18V, T;=-40°C E +150°C, FRAERREAEXN T, EMEFRANSIE (FESEME)

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

Propagation delay |ty g rsm 0.1 1 6 s P_6.1.26
bus dominant to
RxD LOW

Propagation delay
bus recessive to
RxD HIGH
Receiver delay tymr vs specvs. |-1.5 |- 15 MS | 7VsV=18Y; gy p=tar |P-6-1.28
symmetry (LIN Spec|, - ta R
V1.3 supply voltage
range)

~

d(H),R_FSM 0.1 1 6 Us P_6.1.27

Receiver delay tymR Fsm 20 |- 2.0 MS | toymr=tawR ™ LR P_6.1.42
symmetry
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+ a6 R - MR B REMER ()
Vs=5.5VE 18V, T;=-40°C E +150°C, FAERREAEXN T, EMEFRANSIE (FESEME)

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

Duty cycle D5(used | tqyy1 rsm 0.395 |- - Y duty cycle 5; P_6.1.29

for 62.5 kbit/s) DI=ty s recmin/2 toits

THpom(max)=0.581xVs
; THrec(Max)=0.744xVs
; 5.5V=V;<18V;

thi=25us
Duty cycle D6(used | tg,un rsu - - 0.581 Yduty cycle 6; P_6.1.30
for62.5 kb|t/5) Dzztbus_rec(max)/2 tbit;

THpom(Max)=0.284xVs

; THrec(max)=0.422xVs

; i=25S

1) BX LNHSE 2.2 BIEL& 5 H: Load 1=1nF/1kQ = Cays/ Rays, Load 2=6.8 nF /660 Q = Cyys/ Reys, Load 3 =10 nF /
500 Q = Cgys/ Reus

® a7 T HAFHY - Flash T
Vs=5.5VE 18V, T;=-40°C E+150°C, FREREMEXIFH, ERBEFRNSIH (FFIESEME)

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

Propagation delay |tyu)r ru 0.1 0.5 6 s P_6.1.31

bus dominant to

RxD LOW

Propagation delay |ty r ru 0.1 0.5 6 us P_6.1.32

bus recessive to

RxD HIGH

Receiver delay tymr vs specvs |-1.0 |- 15 WS | 7TV<V<18V;ty =ty p | P-6-1.33

symmetry (LIN Spec|, -ty R

V1.3 supply voltage

range)

Receiver delay tymR_FM 20 |- 2.0 MS [ tymr=taur" LR P_6.1.86

symmetry

Duty cycle D7(for |ty Fm 0.395 |- - Yduty cycle D7; P_6.1.34

worst case at 115 D7=tyus_rec(miny/ (2 X tiie)

kbit/s)for +1 us ;

Receiver delay THpom(max)=0.581xVs

symmetry (used for ; THrec(Max)=0.744xVs

250 kbit/s ; thi=8.7S

programming)
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MOTIX™ TLE9853QX

B4

®ar TR - Flash B, (82

Vs=5.5VE 18V, T;=-40°C & +150°C, FREEREMEXTFH, IEMEBFURNSIH (PRIESEME)

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

Duty cycle D8(for | tyyeya Fu - - 0.578 Yduty cycle 8; P_6.1.35

worst case at 115 D8=ti,5 reciman/ (2 X tisi)

kbit/s)for +1 us ;

Receiver delay THpom(Max)=0.284xVs

symmetry (used for ; THrec(Max)=0.422xVs

250 kbit/s ; thi=8.7US

programming)

LIN input capacity |Cun.n - 15 30 pF |? P_6.1.36

1) BEHE: 3 1=1nF /500 Q= Cgys/ Reus

2) REIEFN, HIRITHERE.

+&as AT - EfthBd R

Vs=5.5VE 18V, T;=-40°C E+150°C, FREREMEXTFH, EERBEFRNSIH (FFIESEME)

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

TxD dominant timeout 6 12 20 ms | V=0V P_6.1.37

time out

x49 AT (458

Vs=5.5VE 18V, T;=-40°C E +150°C, FREEEMEXIFiH, EERBEFRNSIH (FIESEME)

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

Thermal shutdown | g, 180 [200 [215 |°C |V P_6.1.38

temp.

Thermal shutdown |AT - 10 - K [Y P_6.1.39

hyst.

1) REZEFMR, HIIHEE.
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29.7 SRR BITEO

29.7.1 SSCHE{FE

TRIBMHT TLE9853QX HHY SSC B = :

£ 50 ssC ENERAENEF (GEREESRMY CL=50pF)
Vs=5.5VZE 28V, T,=-40°C & +150°C, FRERBEMEXNFH, EBERMASIH (BRIESE1HER)

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

SCLK clock period |t 2 - - D2y 06>2.7V P 7.1.1
TSSC

MTSRdelay from |t 10 - - ns |2 Vopp>2.7V P_7.1.2

SCLK

MRST setup to SCLK| t, 10 - - ns |2 Vor>2.7V P_7.1.3

MRST hold from ts 15 - - ns |2 Vop>2.7V P_7.1.4

SCLK

1) Tsscmin= Tepu= fcpy-
R fopy=20 MHz, M t, =100 nso Tepy =& CPU BSEHEIHA,
2) RETEFMR, RIKITHETE,

SCLK" 7Z \
- t, t,
MTSRY
MRST"
— t‘1 |<—
1) This timing is based on the following setup: CON.PH = CON.PO = 0.
SSC_Tmg1
| 47 ssc EHREF
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RSN
29.8 ME BT
29.8.1 EBSIFH
ﬁ 51 ADC]- = EE.‘;'@./{#\: %%Eiﬂ“% |/BAT_SENSE, VS
Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFRNSIH (FRIESHEIHEA)
Parameter Symbol Values Unit | Note or Number
Input to output ATTVBAT_SENSE, - 0.047 |- P_8.1.10
voltage ATTys
attenuation:
VBAT_SENSE/ VS
Nominal operating Veat sense, 0 - 25.77 |V Y Max. value P_8.1.11
input voltage range | range’ Vs, range corresponds to typ.
Veat sense/Vs ADC full scale input;

calculated: typ. Vao/

typ. ATTygar_sense
Accuracy of AVgar sense ire| 7200 |- 200 |mV |-40°C<Ti=150°C; P_8.1.12
Vear_sense/Vs after AVs 5.5V<V/,<28V;
calibration - with IR ADC1_FILTCOEFFO0_13
filter CHx=11g; fADCI:fsys_max
Accuracy of AVpar sense,  |[-300 |- 300 mV |-40°C=T=150°C; P_8.1.49
Vear_sense/ Vs after AVs 5.5V=V.=28V,
calibration fADCI:fsys_max

1) ERELEFN,

HIZITEE,

52 ADC1 - 1548 N\ BB T &8 Vions
Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFRNSIH (FRIESHEIHEA)
Parameter Symbol Values Unit | Note or Number
Input to output ATTymonx - 0.039 |- P_8.1.13
voltage
attenuation:
VMONX
Nominal operating | Vo range 0 - 31.05 |V U Max. value P_8.1.14
input voltage range corresponds to typ.
VMONX ADC full scale input;

calculated: typ. Vas/

typ AT Tymonx
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& 52 ADC1 - 1548 N\ BB R Vion, (42)
Vs=5.5VE 28V, T;=-40°C E +150°C, FRERBEMEXTFM, IEBFANSIH (BRIESHIHEA)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Accuracy of Vonx | AVyony 1R -250 |- 250 mV |-40°C=<T;=150°C; P_8.1.33
sense after 5.5V=<V,<28V;
calibration - with IR ADC1_FILTCOEFF0_13
filter -CHX:]-]-B > fADCI:fsys,_max
Accuracy of Vuonx | AVyonx -361 |- 361 mV |-40°C=<T;=150°C; P_8.1.50
sense after 5.5V=V=28V;
calibration fADCI:fsys_max
1) BREIEFMR, HIgITHERE,
& 53 ADC1 - Port 2.x EB[ENEV,.
Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFRNSIH (FRIESHEIHEA)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Input to output ATTx - 0.227 |- P_8.1.15
voltage
attenuation:
VPort2.x
Nominal operating| Vo x range 0 - Voorou |V Y'Max. value P_8.1.16
input voltage T corresponds to typ.
range VPort2.x ADC full scale input;

calculated: typ. Vse/

typ. ATT,x
Accuracy of Veorax | AVpgriay v 50 |- 50 mV |ADC1_FILTCOEFFO_13 |P_8.1.34
sense after CHX=115; fanc™ys max
calibration - with IR
filter
Accuracy of Veorox | AVpgrio -67 - 67 MV | fapci=fsys_max P_8.1.51
sense after
calibration
1) REFEFEMWR, BIgIHERE,
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MOTIX™ TLE9853QX
RSN
&R 54 ADC1 - OPA EBENEV opa
Vs=5.5VE 28V, T;=-40°C & +150°C, FRERBEMEXTTFM, IEBFANSIH (FRIESHIHEA)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Input to output ATTopa - 0.265 |- P_8.1.36
voltage
attenuation: Vopa
Nominal operating | Vopp range 0 - 457 |V Y Max. value P_8.1.37
input voltage range corresponds to typ.
Vora ADC full scale input;
calculated: typ. Vas/
typ ATTOP/.\
Accu racy of Vopa AVOPA_IIR -75 - 75 mV | Vopi=0V; Vop=0V; P_8.1.38
sense after 5.5V=V.<28V;
calibration - with IR ADC1_FILTCOEFF0_13
filter? .CHx=11g; CSA
8ain=40 ; fapc=Fsus max
Accuracy of Vopa AViopa -95 - 95 mV | Vops=0V; Vop=0V; P_8.1.52
sense after 5.5V<V/,<28V; CSA
calibration? 8ain=40; fup =y max
1) REFEF=MWR, BIgIHERE,

2) CSA+ADC1 (#1P_8.1.3881FEP_13.1.5F1 P_13.1.7)

& 55 ADC2 - B EB[EME Vs
Vs=5.5VE 28V, T;=-40°C E +150°C, FREEREMEXTFM, IEBFANSIH (BRIESHIHEA)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Input to output ATTys apca - 0.039 |- P_8.1.1
voltage attenuation:
Vs
Nominal operating | Vs s, 3 - 31.05 [V |YMax. value P_8.1.2
input voltage range corresponds to typ.
Vs ADC full scale input;

calculated: typ. Vee/

typ. ATTys apco
Accuracy of Vsafter | AV apc, -320 |- 320 mV  [-40°C=T=150°C; P_8.1.3
calibration 5.5V=V=<28V
1) REZEFMR, HIITHEE.
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& 56 ADC2 - R BENE Vs
Vs=5.5VE 28V, T;=-40°C & +150°C, FREEBREMEXTFM, IEBEFANSIH (RIESHIHEA)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Input to output ATTysp apc2 - 0.039 |- P_8.1.44
voltage
attenuation: Vsp
Nominal operating |Vsp apc, 3 - 31.05 |V Y Max. value P_8.1.39
input voltage corresponds to typ.
range Vso ADC full scale input;

calculated: typ. Vee/

typ. ATTysp_anca
Accuracy of Vep AVsp anca -320 |- 320 mV  [-40°C=<T=150°C; P_8.1.40
after calibration 5.5V=<V=28V

1) REIEFMR, BILITIEE.

xR S57 ADC2 - B BB[EME Ver
Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFRNSIH (FRIESHEIHEA)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Input to output ATTycp anca - 0.023 |- P_8.141
voltage )
attenuation: Vcp
Nominal operating | Vep apc, 3 - 52.65 |V V2 Max. value P_8.1.42
input voltage corresponds to typ.
range Vep ADC full scale input;

calculated: typ. Viq/

typ. ATTycp_npca
Accuracy of Vep AVep apca -650 |- 650 mV |-40°C=T=150°C; P_8.1.43
after calibration 5.5V=V,<28V

1) XERNEFEMNEBRTTRERRNCE. 5IHAFRRANEEECEE AXNRATEE 874 H.

2) REFEFNE, HIRITHEE.
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& 58 ADC2 - VDDEXT B8N & Vooexr
Vs=5.5VE 28V, T;=-40°C E +150°C, FRERBEMEXTFM, IEBFANSIH (FRIESHEIHEA)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Input to output ATT opext - 0.195 |- P_8.1.17
voltage
attenuation:
VDDEXT
Nominal operating | Vppexr range 0 - 597 |V U Max. value P_8.1.18
input voltage corresponds to typ.
range VDDEXT ADC full scale input;

calculated: typ. Vae/

typ. ATT\cp_vppexr
1) REFEFEMR, BIgIHEE,
x59 ADC2 - {4t F8 BB [T & Viooe
Vs=5.5VE 28V, T;=-40°C & +150°C, FREBREMEXTTFM, IEBFANSIH (FRIESHIHEA)
Parameter Symbol Values Unit | Note or Number
Input-to-output ATTppp - 0.195 |- P_8.1.4
voltage
attenuation: VDDP
Nominal operating |Vppp range 0 - Voorou |V Y Max. value P_8.1.5
input voltage range 1+0.3 corresponds to typ.
VDDP ADC full scale input;

calculated: typ. Vas/

typ ATTVDDP
1) REZEFMR, HIITHEE.
& 60 ADC2 - B TR Vowsc
Vs=5.5VE 28V, T;=-40°C E +150°C, FREEREMEXTFM, IEBFANSIH (RIESHIHEA)
Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition

Input-to-output ATTomuves - 0.75 |- b P_8.1.6
voltage attenuation:
VBG
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MOTIX™ TLE9853QX
RSN
& 60 ADC2 - BB ENR Vowss (47)
Vs=5.5VE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFANSIH (RIESHIHEA)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Nominal operating | Vowygg range 0.8 - Vooc- |V [YMax. value P_8.1.7
input voltage range 0.1 corresponds to typ.
VBG ADC full scale input;
calculated: typ. Vse/
typ.ATT\/BG
Value OfADCZ' VPMUBG 0.9 l.O l.l V P_8.1.45
VPMUBG
measurement after
calibration
1) REFEFMIR, BigitiEE.

61 ADC2 - NtZ 4L BB EB U &2 Vooc
Vs=5.5VE 28V, T;=-40°C & +150°C, FREEREMEXTFM, IEBFANSIH (FRIESHIHEA)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Input-to-output ATTyppe - 075 |- P_8.1.8
voltage
attenuation: VDDC
Nominal operating | Vppc range 0.6 - Vope*t |V U Max. value P_8.1.9
input voltage range 0.1 corresponds to typ.
VDDC ADC full scale input;
calculated: typ. Vas/
typ ATTyppc
1) REFEFEMWR, BIgIHEE,
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MOTIX™ TLE9853QX iﬁneon

ST

29.8.2 HIUREERIFEIR

29.8.2.1 EBSEIFMH

+62 RV EEE
Vs=5.5VZE 28V, T;=-40°C & +150°C;, FREBEMEXTFH, IEBFANSIH (FRIESHEIHEA)

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

Output voltage a - 0.628 |- v [YT=0C P 821

Vremp at To=0°C (273

K)

Temperature b - 231 |- mv/ [ P_8.2.2

sensitivity b K

Accuracy_1 Acc_1 -0 |- 10 °C  |?-40°C<T;<85°C P_8.2.3

Accuracy_2 Acc 2 210 |- 10 °c  |Y125°C<T;<150°C P_8.2.4

Accuracy_3 Acc_3 -5 - 5 °C  |85°C<Tj<125°C P_8.2.5

1) REIEFMR, BIRITEE.
2) B2ER LRERENENREE, WERNA 18X
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MOTIX™ TLE9853QX iﬁneon

ST

29.9 ADC1 (10-Bit)

29.9.1 EBSIF4- ADC1 (10-Bit)

XSGR T LI E ADC MERERIFR 1o
AR EfFETT5 o

63 B AR SIAE
Vs=5.5VE 28V, T;=-40°C & +150°C; FREBREMEXTFH, EBRANSIH (FRIEFSHIER)

Parameter Symbol Values Unit | Note or Number
Analog clock fanci 5 - MHz |V P_9.2.1
frequency

1) EFINIIARMADIMFRERN, /BT fiog FIRE

K64 BRI
Vs=5.5VZE 28V, T;=-40°C & +150°C; FREBREMEXTFH, EBRANSIH (FRIEFSHIWER)

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

DNL error EAont -2 - 2 LSB P_9.2.8

INL error EANL -2 - 2 LSB |T=<150°C P_9.2.9

Gain error EAsan 12 |- 1.2 % |Y?Already calibrated |[P_9.2.10

of |byimplemented
FSR |calibration unit

Offset error EAoer 25 |- 25 LSB |?already calibrated; |P_9.2.11
Ti=150°C

Total unadjusted EA; e -10 - 10 LSB |? already calibrated |P_9.2.33

error

Cross-coupling EAccoup ) - 2 LSB |2 P_9.2.12

Attenuation

between LV

Channels

Input capacitance | Cyr v - - 200 |fF |2 P_9.2.13

of a HV analog input

Input capacitance | Cyyr v - - 200 |fF|? P_9.2.19
of a LV analog input
1) IERIRERR CET LR mRUE
2) REISEFML, BiIgitHEE,
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MOTIX™ TLE9853QX iﬁneon

ST

29.10 =EKEFERA

29.10.1 EBSIFH

65 MR N BB SIF Y
Vs=5.5VZE 28V, T,=-40°C E+150°C, FREEREAENTFM, EEBERBNSIH (FIESENE)

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

Wake- Vionth 0.4x |05x |0.6x |V without external serial| P_10.1.1
up/monitoring Vs Vs Vs resistor R, (with Rs:dV
threshold voltage = loppu” RY);
Threshold Viionth hys 0.02x [0.06x |0.12x |V in all modes; without [P_10.1.2
hysteresis Vs Vs Vs external serial

resistor Rs (with Rs:dV

= Ippspu™ Rs);
Pull-up current  |/py, mon 20 [-10 |5 BA | Vyon n=0.6"V, P_10.1.3
Pull-down current | /pp, mon 5 10 |20 HA | Vyon n=0.4*V, P_10.1.4
Input leakage Ik mon 2 - 2 MA [V T<150°C; P_10.1.5
current OV<Vwon_in<28V
Wake-up filter time | termon - 20 - us |2 P_10.1.6

1) NTERARREN, LM THERINEEEA; ADCLXH,
2) FELAI. THEARERAAIRE T
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MOTIX™ TLE9853QX < Infineon
SIS
29.11 ®EAFX
29.11.1 EBSHH
& 66 BRIEXE
Vs=5.5VE 28V, T;=-40°C E +150°C, FREEREMEXTTFM, IEBFANSIH (RIESHIHEAE)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
PWM frequency of | foum w sk 0 - 10 kHz |Y Frequency mustbe |P_11.1.1
HS with Slew Rate configured in the PWM
Control Generator
PWM frequency of | foum wjo_sr 0 - 25 kHz |?YFrequency mustbe|P_11.1.2
HS without Slew configured in the PWM
Rate Control Generator (minimum
ON /OFF time 5 us)

1) RESEFME, HIRIHEE.

2) BERE—MTQBEESKIMNERTHEMOSHIRFE B,

xR 67 HiH HS

Vs=5.5VZE 28V, T,=-40°C E +150°C, FREREEMEXTFM, IEBERMANSIH (BRIESHEIHER)

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

ON-State Ron 35 10 15 Oh |V=13.5V;1ds=100mA P_11.1.3

Resistance m

Output leakage leakage -1.5 |- - MA  |[Output OFF; - P_11.1.4

Current 0.3V<Vys<Vs

Output Slew Rate | SR ,icc sr1 15 - 7 V/us |20% to 80% of Vs; P_11.1.5

(rising) with slow Ci=1nF; R=300Q

Slew Rate setting

(Slew Rate 1)

Output Slew Rate | SR, sp; -7 - -1.5  |V/us |80% to 20% of Vs; P_11.1.6

(falling) with slow C.=1nF; R=300Q

Slew Rate setting

(Slew Rate 1)

Output Slew Rate | SR e sro 21 - 80 V/us |20% to 80% of Vs; P_11.1.7

(rising) with fast Ci=1nF; R=300Q

Slew Rate setting

(Slew Rate 2)

Output Slew Rate | SR, sp, -30 - -3 V/us |80% to 20% of Vs; P_11.1.8

(falling) with fast C.i=1nF; R=300Q

Slew Rate setting

(Slew Rate 2)
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MOTIX™ TLE9853QX iﬁneon

SIS

xe7 B HS (&)

Vs=5.5VZE 28V, T,=-40°C E +150°C, FREEEEMEXTFHM, IEBRMANSIH (BRIESHEIHER)

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

Output Slew Rate | SR ,ise sr3 0.3 - 18 V/us [20% to 80% of Vs; P_11.1.59

(rising) with Slew C:=1nF; R=300Q

Rate setting for

low Emission

(Slew Rate 3)

Output Slew Rate | SRg srs -1.8 |- -0.3 | V/us |80% to 20% of Vs; P_11.1.60

(falling) with Slew Ci=1nF; R=300Q

Rate setting for

low Emission

(Slew Rate 3)

Turn ON Delay time |t s sr1 11 2.2 3.6 pus |ON=1to 20% of Vs; P_11.1.9

(Slew Rate 1) C.i=1nF; R=300Q

Turn ON time (Slew | toy spy 2.1 - 8.8 pus  |HS_ON=1to 80% of Vs;| P_11.1.10

Rate 1) Ci=1nF; R=300Q

Turn OFF time torr sr1 5 - 16 us |HS_ON=0to 20% of Vs;| P_11.1.11

(Slew Rate 1) Ci=1nF; R=300Q

Turn ON Delay time |t s sro 0.08 (022 |0.38 |us [ON=1to20% of Vs; P_11.1.55

(Slew Rate 2) C.:=1nF; R=300Q

Turn ON time (Slew | toy spo 0.2 - 12 pus  |HS_ON=1to 80% of Vs;| P_11.1.56

Rate 2) C.=1nF; R=300Q

Turn OFF time torr sro 11 - 2.7 pus  |HS_ON=0to 20% of Vs;| P_11.1.57

(Slew Rate 2) Ci=1nF; R=300Q

Turn ON Delay time |ty ys sr3 35 8.2 135 |ps |ON=1to 20% of Vs; P_11.1.61

(Slew Rate 3) Ci=1nF; R=300Q

Turn ON time (Slew | toy sp3 7.8 - 36 pus  |HS_ON=1to 80% of Vs;| P_11.1.62

Rate 3) C:=1nF; R=300Q

Turn OFF time torr sr3 18 - 64 pus  |HS_ON=0to 20% of Vs;| P_11.1.63

(Slew Rate 3) Ci=1nF; R=300Q
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(infineon

MOTIX™ TLE9853QX

SIS

e ot ol

Vs=5.5VZE 28V, T,=-40°C E +150°C, FREREEMEXTFM, IEBRMANSIH (BRIESHEIHER)

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

Overcurrent loctho 26 40.5 |56 mA | V=13.5V,; P_11.1.12

threshold HSx_OC_SEL=00

0,trimmed

Overcurrent Joctho,nyst 25 |5 12 mA | HSx_OC_SEL=00 P_11.1.13

threshold 0

hysteresis

Overcurrent locthi 51 65 86 mA | /=13.5V; P_11.1.14

threshold HSx_OC_SEL=01

1,trimmed

Overcurrent octhpyst 4 8 17 mA |YHSx_OC_SEL=01 P_11.1.15

threshold 1

hysteresis

Overcurrent loctha 101 134|180 mA | V=13.5V,; P_11.1.16

threshold HSx_OC_SEL=10

2,trimmed

Overcurrent loctha,nyst 11 17 |33 mA |YHSx_OC_SEL=10 P_11.1.17

threshold 2

hysteresis

Overcurrent locths 151 201 (270 mA | V=13.5V,; P_11.1.18

threshold HSx_OC_SEL=11

3,trimmed

Overcurrent locths,nyst 22 35 67 mA |YHSx_OC_SEL=11 P_11.1.19

threshold 3

hysteresis

Overcurrent tocse 8 - 80 s |YHS_ONtoOC_SD  |P_11.1.20

shutdown response
time

(including switch-on
time); R:=100Q;
Vs=13.5V

1) REIEFNR, BILITIEE.

<69 SBERETHHEHFERE
Vs=5.5VZE 28V, T;=-40°C & +150°C, FRERBEMEXTFM, IEBFRNSIH (FRIESHEIHEA)
Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Open load loLonth 035 |- 215 |mA P_11.1.21
threshold
Hysteresis loLonnys 0.015 |- 0.3 mA P_11.1.22
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MOTIX™ TLE9853QX iﬁneon

ST

#£70 B AR
Vs=5.5VE 28V, T;=-40°C & +150°C, FRERBEAEXNTFH, EBERMASIH (BRIESE1HER)

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

Current capability |/ysmaxsieep pda |40 - - mA |Sleep Mode / Stop P_11.1.23
Mode Cyclic
Operation

ON-State Ronstatic - - 105 [Oh |Ids=40mA P_11.1.24

Resistance m

Output Slew SRiise cyc 0.9 - 18 V/us |20% to 80% of Vs; P_11.1.25

Rate (rising) R=300Q); V<18V

Output Slew SRtal_cyel -34 - -2.5  |V/us |80% to 20% of Vs; P_11.1.26

Rate (falling) R=300Q); V<18V

Delay Time En cye 02 |- 56 |us |ON=1to20%ofVs; |P_11.1.27

CYCLIC_ON-HS R.=300Q; V=18V

Turn-ON time ton_cye 15 - 15 pus | ON=1to 80%; P_11.1.28
R=300Q; V=18V

Turn-OFF time torF cyc 0.8 - 34 ps | ON=0to 20% of Vs; P_11.1.29
R.=300Q); V,<18V

Datasheet 139 Rev. 1.1
2023-03-20



MOTIX™ TLE9853QX iﬁneon

ST

29.12 MOSFET IXEh2%

29.12.1 EESIHE

xR MOSFET JXEhE8 5 HH

Vs =44VE28V, Vep=54VE29V, T;=-40°C E +150°C, FrEBEMIIT#H, FREFANSIM (FRIE
SEME)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Gate charge current|/ 3 7 12 mA | Y C=10nF; learee=0o; |P_12.1.80
VosVssion) s Vsp=T-4V
Gate charge current|/ 8 15 23 mA |V C=10nF; lpmree=3p;  |P_12.1.81
Vesx=Vas(on) s Vsp=T7-4V
Gate charge current| /.7 16 26 36 mA |V C=10nF; loumree=7p;  |P_12.1.82
VoscVes(on Vo274V
Gate charge current| /s 38 53 |68 mA |V C=10nF; loumree=150 | P_12.1.83
5 Vesx=Ves(on) s Vsp=7-4V
Gate charge current|/ . 96 125 [154 |mA |YC=10nF; lnaree=310  |P_12.1.84
5 Vesx=Ves(on) s Vsp=7-4V
Gate charge current|/ 3 260 320 |380 mA | C=10nF; lenaree=63p;  |P_12.1.44
Vesx=Vas(on) s Vsp=T7-4V
Gate charge current| A/ g o0 o -25% |- +25% U Reference: typ. lng |P_12.1.85
dynamic average C.=10, 33nF;
deviation SRon_si=165V/Us;
Vesx=VGs(on)
Gate discharge Lgischeo 3 7 12 mA |YC=10nF; P_12.1.86
current Iniscrarae=0b 5
Vesx@Vas(off s Vo= -4V
Gate discharge L disches 8 15 |23 mA |YC=10nF; P_12.1.87
current Ioiscrarce=30
VosVssiof s Vsp=T-4V
Gate discharge ldischg 16 26 36 mA |YCi=10nF; P_12.1.88
current Iniscraree="p
VosVssiof s Vsp=T-4V
Gate discharge lischg1s 38 53 |68 mA |V C=10nF; P_12.1.89
current Ioischarce=19p 5
Ves2Vas(of s Vop2T-4V
Gate discharge dischgat 96 125 |154 mA | Y C=10nF; P_12.1.90
current Ipischarce=31p;
VosVssiof s Vsp=T-4V
Gate discharge gischgs3 260 320 |380 mA | C =10nF; Ip;scharce=63p | P_12.1.45
current s Vesi@Vas(ofn s Vsp= 14V
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MOTIX™ TLE9853QX < Infineon
B
&N MOSFET IXzhaRMtH (%)
Vs =4.4VE 28V, Vop=54VE29V, T;=-40°C E +150°C, FREEEMEXTH, EEBEFRNSIH (FRIE
HBEAE)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Gate discharge D ischg avg % |-28% |- +28 % U Reference: typ. P_12.1.91
current dynamic laischgx; Ci=10, 33nF;
average deviation SRoft sux=165V/us;

Vesx@Vas(off 3 Vop=7-4V
High level output | Vg 10 - 12 v 2 all other Drivers P_12.1.3
voltage Gxx vs. Sxx enabled but not ON;

CL=10nF; Icp:6mA;

Vsp=7.4V
High level output |V, 8 - - v |?Yallother Drivers  |P_12.1.4
voltage GHx vs. SHx enabled but not ON;

CL:].OI'\F; /cp:6mA;

Vsp=6.4V
High level output | Vg,.5 7 - - \ 2 all other Drivers P_12.1.5
voltage GHx vs. SHx enabled but not ON;

CL=10nF; Icharee<31p 5

Icp:6mA; Vsp=5.4V
High level output | Vi,6 8 - - vV  |?YallotherDrivers  |P_12.1.6
voltage GLx vs. GND enabled but not ON;

CL:].OI'\F; /cp:6mA;

VSD:6.4V
High level output |V, 7 - - vV |?all other Drivers P_12.1.7
voltage GLx vs. GND enabled but not ON;

CL=10nF; Icp:6mA;

VSD:5.4V
High level output |V, g 7 - - % all other Drivers P_12.1.66
voltage GLx vs. GND enabled but not ON;
/ GHx vs. SHx - C.=10nF; Res=100kQ;
Brake Mode Vsp=5.4V
High level output | Vg, uu 25 - 7.1 % ; Ci=10nF; Res=100kQ); |P_12.1.67
voltage GLx vs. GND Vsp=5.4V
- Hold Mode 42 |- 74 |V |Y;C=10nF; P_12.1.102

RGs:].OOkQ; Vsp=7.4V
External MOSFET | Vegon) - - V| YVep=5.4V P_12.1.103
gate-to-source - - Vo |[Vep=T.4v P_12.1.95
voltage - MOSFET
on
External MOSFET | Vgsom - - 2 Vo | loiscraree<31o P_12.1.104
gate-to-source - - 35 |V Y oscnaree=310 P_12.1.96
voltage - MOSFET
off
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MOTIX™ TLE9853QX iﬁneon

ST

&1 MOSFET JXzhasHitl (42
Vs =44VE28V, Vep=54VE29V, T;=-40°C E +150°C, FrEBEMXIT#H, FREFANSIM (FRIE
SEME)

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

Rise time trise3 3nf 65 100 |130 ns  |[Y25-75% of Veyu; P_12.1.8
C.=3.3nF; Icharece=max
s Ipischarge=MaXx ;
Vsp=7.4V

Fall time tealls_3nf 65 100 (130 |ns  |Y75-25% of Ve P_12.1.9
C.=3.3nF; Icharce=max
s Ipiscrarge=Max ;
Vsp=7.4V

Rise time t o 100 250 [450 |ns |25-75% of Vey; P_12.1.57
C.=10nF; Icyarge=max ;
Ipischarge=max;
Vsp=7.4V

Fall time talimax 100 250 (450 ns | 75-25% of Veua; P_12.1.58
C.=10nF; Icyarge=max ;
Ipischarge=max;
Vsp=7.4V

Rise time ticemin 4 - 15 us [ Y25-75% of Ve P_12.1.14
C.=10nF; Icyarge=min ;
Ipischarge=MIN 5
Vsp=7.4V

Fall time teattmin 35 |- 12 us [ Y75-25% of Ve; P_12.1.15
C.=10nF; Icyarge=min ;
Ipiscrarge=Min ;
Vsp=7.4V

Absolute rise - fall |t iy sx - - 100 |ns [25-75% of Vexa; P_12.1.35

time difference for C.=10nF; Icharee=max ;

all LSx Ipischarge=mMax;
Vsp=7.4V

Absolute rise - fall |t ¢gimHsx - - 100 [ns  [25-75% of Vexa; P_12.1.36

time difference for C.=10nF; Icparge=max ;

all HSx IpiscHargE=Max;
Vsp=7.4V

Resistor between | Rgenp 30 40 50 kOh P_12.1.11

GHx/GLx and GND m
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MOTIX™ TLE9853QX iﬁneon

ST

®£11 MOSFET IXzhasst (£%)
Vs =4.4VE 28V, Veopr=54VE29V, T;=-40°C E +150°C, FrEEEEMEIN T, [EEEFANSIE (BRIE
SEHE)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Resistor between | Rgyan 30 40 50 koh |? This resistance is the| P_12.1.10
SHx and GND m resistance between
GHx and GND

connected through a
diode to SHx. As a
consequence the
voltage at SHx can rise
up to 0,6V typ. before
it gets discharged
through the resistor.
Effective Roncep - 9 12 Oh |50mAforced into Gx, |P_12.1.50
dischargeRDSON m  [Sxgrounded;

Ioischarce=63p;
Vvcr=Wysp +14OV,

Wsp=13.5V
Input propagation | to xymin - 3 8 us |Y"ON"=1to 25% of P_12.1.37
time (LS on) Vexa; Ci=10nF;

leraree=mMin
Input propagation |t rmin - 3 8 us |[Y"ON"=0to75%of |P_12.1.38
time (LS off) Vexxa; Ci=10nF;

Ibiscrarge=mIN
Input propagation | tnymin - 3 8 us  |[Y"ON"=1t025%of |P_12.1.39
time (HS on) Vexa; Ci=10nF;

letaree=min
Input propagation | to(uemin - 3 8 us  |Y"ON"=0to 75% of P_12.1.40
time (HS off) Vexxa; Ci=10nF;

Ibiscrarge=miN
Input propagation | tp nmax - 200 |350 ns |"ON"=1to 25% of P_12.1.26
time (LS on) Vexa; C.=10nF;

lcnare=max
Input propagation | tppmax - 200 |300 ns |"ON"=0to 75% of P_12.1.27
time (LS off) Vexa; Ci=10nF;

Ipiscrarge=mMax
Input propagation | tp;n)max - 200 (350 ns |"ON"=1to 25% of P_12.1.28
time (HS on) Vexa; Ci=10nF;

lcnarge=max
Input propagation | tpipmax - 200 |300 ns |"ON"=0to 75% of P_12.1.29
time (HS off) Vexxa; Ci=10nF;

Ipiscrarge=Max
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MOTIX™ TLE9853QX iﬁneon
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&R11 MOSFET IXEhasfit (4%)

Vs =4.4VE 28V, Veop=54VE29V, T;=-40°C E +150°C, FREEEEMEN T, [EEEFARNSIE (BRIE
SEME)

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

Absolute input tpon(diffLsx - - 100 ns |"ON"=1to 25% of P_12.1.30

propagation time Vexx1; CL=10nF;

difference between lchargeE=Max

propagation times
for all LSx (LSx on)

Absolute input tpoffidiffiLsx - - 100 |ns ["ON"=0to 75% of P_12.1.41
propagation time Vexa; CL=10nF;
difference between lchargeE=Max

propagation times
for all LSx (LSx off)

Absolute input tpon(difHsx - - 100 ns ["ON"=1to 25% of P_12.1.42
propagation time Vexa; Ci=10nF;
difference between lcHarge=Max

propagation times
for all HSx (HSx on)

Absolute input tpoff(diffHsx - - 100 ns |"ON"=0 to 75% of P_12.1.43
propagation time Vexa; Ci=10nF;
difference between |carge=max

propagation times
for all HSx (HSx off)
1) REFEFME, RILITEE.

2) IRIp=6mA, 1EIAHFFIREN, 2B& MOSFET FFXARZE A 25 kHz, C_ =10 nF,
3) ZEFEEIE SHx F GHx Z B iRk E &,

]/12 FEIER EE B PR A
Vs =4.4VE28V, Vop=54VE29V, T,=-40°CE +150°C, FrEHEEMAX T, EABFANIIHE (FRIE
SEME)

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

Charge current tdly(on) - 35 90 ns |Yfrom "ON"=1t020% |P_12.1.63
delay time of lengx (x=0...63);

C.=10nF
Charge currentrise |t (on) - 35 70 ns |Yfrom20% of lgto  |P_12.1.64
time Iehge,min (X=0...63);

C=10nF
Gate Source tsat(on) - 50 |100 |ns |Yfrom Vgs=Vggemto  |P_12.1.68
Voltage VGxxy,min;
Saturation Time C,=10nF;

leharce=63
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MOTIX™ TLE9853QX iﬁneon

ST

®r12 THREBERENFRE (8D
Vs =44VE28V, Vep=54VE29V, T,=-40°CE +150°C, FrEHEEMAX T, EABFANIIHE (FRiE
SEME)

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

Charge current et chg(seq) - - 150 |ns |?Yfromany loyapeem | P-12.1.69
settling time - t0 /cparse(n+1) = Op OF
sequencer mode 63p; C.=10nF
Discharge current |ty gicchgiseq) |- - 75 ns |¥%fromany P_12.1.70
settling time - /DISCHARGE(n) to
sequencer mode Ipischarce(m+1) = Op OF

63p; Ci=10nF
Discharge current |ty om - 25 80 ns |Yfrom "ON"=0to 20% |P_12.1.71
delay time Of lgischgx (x=0...63);

C=10nF
Discharge current | .o - 25 50 ns | Yfrom 20% of lsischecto |P_12.1.72
rise time Lgischgxmin (X=0...63);

C=10nF

1) RETEFENRE, HEHEE.
2) Iemoriolcrnoroey BT PR FHESBOMIR 75 B B TR B 1EL,
3) lorscrnnoei orscrnceine BB FFIEE T SR BO MR FE B TS B .

|73 o 308 i) = =
Vs =4.4VE 28V, Ver=54VE29V, T;=-40°C E +150°C, FrEBEEN T, FREBFANSIM (FRiE
SEME)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition

Low-side timing Vshitow) 2 - 25 % P_12.1.73
measurement
comparator
threshold
High-side timing | Vsyyign) Veo- |- Vsp- |V P_12.1.74
measurement 2.5V 2V

comparator
threshold

Delay of low-side |t giyow) 5 - 20 ns P_12.1.75
timing
measurement
comparator
Delay of high- tediy(high) 5 - 25 ns P_12.1.76
side timing
measurement
comparator
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xR 74 ppk Rl
Vs =44VE28V, Vep=54VE29V, T;=-40°C E +150°C, FrEBEMITT#H, FRBEFANSIM (FRIE
SEME)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Drain source VosMoNvTH 0.112 |0.145 |0.178 |V BDRV_CTRL3.DSMON |P_12.1.46
monitoring VTH<2:0>=000s
threshold 0229 027 |0.311 |V |BDRV_CTRL3.DSMON |P_12.1.105
VTH<2:0>=001s
0.425 |05 0.575 |V BDRV_CTRL3.DSMON |P_12.1.106
VTH<2:0>=010g
0.637 |0.75 ]0.863 |V BDRV_CTRL3.DSMON |P_12.1.107
VTH<2:0>=011g
0.85 1.00 |1.15 V BDRV_CTRL3.DSMON |P_12.1.108
VTH<2:0>=100s
1.06 125 |1.44 V BDRV_CTRL3.DSMON |P_12.1.109
VTH<2:0>=101;
1.27 15 1.73 \" BDRV_CTRL3.DSMON |P_12.1.110
VTH<2:0>=110g
1.48 1.75 |2.02 \" BDRV_CTRL3.DSMON |P_12.1.111
VTH<2:0>=111g
®R75 EFT RIS BRI
Vs =44VE28V, Vep=54VE29V, T;=-40°C E +150°C, FrEBEMIIT#H, FREFANSIM (FRIE
HHEME)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Pull-Up diagnosis | /pypiag -700 |- -300  [MA |IpiscHarce=0; Vsp26.4V; | P_12.1.47
current Vsi=5V; V5.4V
PU“-DOWI’] /PDDiag 800 - 1450 uA ID|SCHARGE:0 ; VSD26‘4V; P_12.1.48
diagnosis current Vsu=5V; Ve=5.4V
Effective Pull-Down | loppis op 200 |- - MA I pischarce=0; Vsp26.4V; | P_12.1.100

diagnosis current
overdrive

Vsu=5V; V;=5.4V
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S
=76 FEIR
Vs =4.4VE 28V, Vep=54VE29V, T,=-40°CE +150°C, FrEHEEMAX T, ERABFANIIHE (FRIE
SEME)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Output voltage VCP | Veprin 7.7 |- 101 |V |YBridge Driver P_12.1.53
vs. VSD enabled but not ON;

Ccp1=220nF;

Cep2=220NF;

100pAS</cp<6mMA;

VVSD:5.4V; fcp:250kHZ
Single-Stage Mode | Vepgngie 105 |- 125 |V |YBridge Driver P_12.1.101
Output voltage enabled but not ON,
VCP vs. VSD Charge Pumpin

single-stage mode;

Cep1=220nF;

Cep2=220NF;

100pAS/cp<6MA,;

Wsp=13.5V;

fc=250kHz
Regulated output |V, 11.8 |148 |16.8 |V Y Bridge Driver P_12.1.49
voltage VCP vs. VSD enabled but not ON;

Cep1=220nF;

Ccp2:220nF; /cp:6mA;

Vsp=7.4V; fp=250kHz
Regulated output | Vip oy 7.4 9.4 114 |V Y Bridge Driver P_12.1.98
voltage VCP vs. VSD enabled but not ON;

Cep1=220NF;

Ccp2=220nF; Icp=6mA,;

VSDE7.4V; fcp:250kHZ;

VCPOV_SET=1
Turn ON Time ton vep 27 - 90 us 293 from P_12.1.59

i CPCLK_EN="1'to 25%

of Vep; Cep1=220nF;

Cep2=220NF;

Cucp=470nF; Vsp=7.4V;

fc=250kHz
Rise time trise vep 55 - 130 |ps  [?Y3from 25% to 75% |P_12.1.60

of ch; Ccp1=220n F,
Ccp2:220n F,
Cucp=470nF; Vsp=7.4V;
fcp:ZSOkHZ

1) Ichgx = 63d, Idischgx = 63d, BDRV_CTRL3.DSMONVTH<2:0>=111B
2) ZBY{Eli&AF DRV_CP_CLK_CTRL.bit.CPCLK_EN I & i AYIE R

3) RETEFNIK, HIRIHERE,
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ST

29.13 I=ZEHNAKEE

29.13.1 HSSH
RT17 BEEBRARSBHNBESYE
Vs=5.5VE 28V, T;=-40°C & +150°C, FREEREMEXTFH, IEBRANSIH (FRIEFSHIHER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Differential gain G 9.5 10 10.5 CSA_CTRL.CSA_GAIN< |P_13.1.6
(uncalibrated) 1:0>=00g
19 20 |21 b P_13.1.28
CSA_CTRL.CSA_GAIN<
1:0>=01g
38 |40 |42 b P_13.1.29
CSA_CTRL.CSA_GAIN<
1:0>=10s
57 60 |63 b P_13.1.30
CSA_CTRL.CSA_GAIN<
1:0>=11g
Differential input Vix -1.5/ |- 15/G |V P_13.1.1
operating voltage G
range OP2 - OP1
Operating. common |V, 20 |- 2.0 \ P_13.1.2
mode input voltage
range (referred to GND
(OP2 - GND) or (OP1
-GND)
Max. input voltage ViX_max -7.0 - 7.0 \Y max. rating of P_13.1.3
range (referred to operational amplifier
GND) (OP2 - GND) or inputs, where
(OP1-GND) measurement is not
done
Single ended Vour Vyero- |- Ve |V |2V P_13.1.4
output voltage 1.5 15
range (linear range)
Linearity error Ein -15 - 15 mV [maximum deviation |P_13.1.5
from best fit straight
line divided by max.
value of differential
output voltage range
(0.5V - 3.5V); this
parameter is
determined at G = 40.
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MOTIX™ TLE9853QX
B4
®71  EERABNESSE @
Vs=5.5VZE 28V, T,=-40°C E +150°C, FREREEMEXTFH, IEBRMANSIH (BRIESHEIHER)
Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Gain drift AG -1 - 1 % | Gain drift after P_13.1.7
calibration at G = 40.
DCinputvoltage |DC-CMRR 58 80 - dB |CMRR (in dB)=-20*log |P_13.1.8
common mode (differential mode
rejection ratio gain/ common mode
gain); -2V<Vem<2V,
Vor2-Vor1=0V; G=40
Settling time to Teer - 800 |1400 |ns |Yderivedfrom80-20 |P_13.1.9
98% % rise fall times for
+2V overload
condition (3 Tau
value of settling time
constant)
Current Sense Rin op1 o2 1 125 |15 koh |¥ P_13.1.25
Amplifier Input m
Resistance @ OP1,
OP2

1) REFEFMR, HIZITEE.
2) A V,eo=2V (BAHREVEBEHESEN:
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HIEIME

30 HEIME

0.9 MAX.
7101 & (0.65) 11x[0.5]=[5.5]
6.8 0.1:0.03 o S
[B] 1) 9@ & 3
+0.03 3 | s R
_ 1| [ I
| S 48x | 28 Uuuuuiuuuu ,237
| [=0.08} -4 gl B | 3
ffffff e LY LR S i
| 2 & Bl ! |3
Q ! & H S 135 | = Eil |
: ! ol 00400j30000 .
0.4 x 45° = 12 1~ Index Marking
B E 48x
Index Marking < 0.23+0.05
L /o $|0.1M|AB|C
CP_ ‘(02) .0-3\ B (52) N 2 .E.
0.05 MAX. 6)

1) Vertical burr 0.03 max., all sides

2) These four metal areas have exposed diepad potential o VOFNAE.29 5150 V05

48 VQFN-48-31 (T LTI)

ZE~Mm (RS RoHS BEX)
HTBREREFWFRTRNER, FUTFHRGEN, ZREUZE-RHOTRRE. 070
MERoHSITAE (B0, 5I4RMAERAR, HEARAIPC/IEDEC J-STD-02047 4, ERATEHIRE) o

EXBAHENESER, BHRENEIML:

http://www.infineon.com/packages. Dimensions in mm
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31

45 8% 17]

AXEPEAUTEFEERIAMARIE, JIRIEKRT8,

E N 48R

Acronyms Name

AHB Arm® Advanced High-Performance Bus

CCU6 Capture Compare Unit 6

CGU Clock Generation Unit

CLKMU Clock Management Unit

CMU Cyclic Management Unit

CSA Current Sense Amplifier

DPP Data Post Processing

ECC Error Correction Code

EEPROM Electrically Erasable Programmable Read Only Memory
GPIO General Purpose Input Output

HV High Voltage

ICU Interrupt Control Unit

LDO Low DropOut voltage regulator

LIN Local Interconnect Network

LSB Least Significant Bit

LTI Lead Tip Inspection

LV Low Voltage

MCU Memory Control Unit

MF Measurement Functions

MPU Memory Protection Unit

MRST Master Receive / Slave Transmit, corresponds to MISO in SPI
MSB Most Significant Bit

MTSR Master Transmit / Slave Receive, corresponds to MOSI in SPI
MU Measurement Unit

NMI Non Maskable Interrupt

NVIC Nested Vector Interrupt Controller

0osC Oscillator

OTP One Time Programmable

PBA Peripheral Bridge

PC Program Counter

PCU Power Control Unit

PD Pull Down

PGU Power supply Generation Unit

PMU Power Management Unit
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4EBR A

xR78 ZERE I

Acronyms Name

PPB Private Peripheral Bus

PSW Program Status Word

PU Pull Up

PWM Pulse Width Modulation

RAM Random Access Memory

RCU Reset Control Unit

rfu reserved for future use

RMU Reset Management Unit

ROM Read Only Memory

SCU System Control Unit

SOW Short Open Window (for WDT1)

SPI Serial Peripheral Interface

SSC Synchronous Serial Channel

SWD Arm® Serial Wire Debug

TCCR Temperature Compensation Control Register

T™S Test Mode Select

TSD Thermal Shut Down

UART Universal Asynchronous Receiver Transmitter

VBG Voltage reference Band Gap

WDT Watchdog timer in SCU-DM (System Control Unit - Digital Modules)
WDT1 Watchdog timer in SCU-PM (System Control Unit - Power Modules)
WMU Wake-up Management Unit

100TP 100 Times Programmable
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32 EiTiER

Revision |Date Changes
Rev.1.1 |2023-03-20

All chapters
Added trademark: MOTIX™

Overview

¢ Features
— Upto 40 MHz: Deleted “up to”
— Deleted “and PLL for clock generation’
— Deleted “PLL loss-of-lock detection”
Block Diagram
+ Figure “Block diagram TLE985xQX”
- Deleted “+PLL”
General Device Information
+ Figure “Pin Configuration VQFN-48":
— Deleted “XTAL1” and “XTAL2”
+ Pin Definitions and Functions, deleted:
— P2.0, XTALL, External oscillator input
- P2.2,0, Hi-Z, XTAL2, External oscillator input

— Footnote “configurable by user”
Power Management Unit (PMU)

)

¢+ Table “Description of PMU Submodules”

“This clock is also used as backup clock for the system in case of PLL Clock
failure and as independent clock source for WDT1”.
Deleted: “backup clock for the system in case of PLL Clock failure and as”
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Revision | Date

Changes

System Control Unit - Digital Modules (SCU-DM)

¢+ Chapter “Block Diagram”, figure “System Control Unit - Digital Modules Block
Diagram”
— Deleted “XTAL1” and “XTAL2”, changed CGU.

+ Chapter “Clock Generation Unit”

— Changed from “The CGU in the TLE9853QX consists of one oscillator circuit
(OSC_HP), a Phase-Locked Loop (PLL) module including an internal
oscillator (OSC_PLL) and a Clock Control Unit (CCU). The CGU can convert a
low-frequency input/external clock signal to a high-frequency internal
clock.” to
“The CGU in the TLE9853QX consists of an internal oscillator (finrosc) and a
Clock Control Unit (CCU).”

— Deleted “PLL clock output fp”

— Deleted “Direct clock from oscillator OSC_HP fosc”

* Chapter “High Precision Oscillator Circuit (OSC_HP)”: Deleted
+ Chapter "Clock Control Unit":

— The Clock Control Unit (CCU) receives the clock from the PLL f5, the
external input clock fosc, the internal input clock fixrosc, or the low-precision
input clock fip_cik. Deleted: "PLL fpi, the external input clock fosc".

— Figure "Clock Inputs to Clock Control Unit": Deleted "fpi." and "fosc".

— "On wake-up from power-down mode, PCLK2 is restored similarly like
NVMCLK, whereas PCLK is restored only after PLL is locked." Deleted:
"whereas PCLK is restored only after PLL is locked".

— Figure "Clock Generation from f,,;; CLKOUT Generation": Deleted "foi" and

llfoscll.

System Control Unit - Digital Modules (SCU-PM)
* Chapter “Block Diagram”
“check of fyys= system frequency: output of PLL”. Deleted “output of PLL”

Interrupt System
¢+ Table “NMI Interrupt Table”
- Deleted “PLL NMI, NMI, PLL loss of lock”.

GPIO Ports and Peripheral 1/O
¢+ Table “Port 2 Input Functions”
— P2.0, deleted “IN, XTAL (in), XTAL, and footnote “configurable by user”
- P2.2,deleted “OUT, XTAL (out), XTAL”, and footnote “configurable by user”

LIN Transceiver
+ Chapter “Features”
“TxD Timeout Feature (optional, on by default)”, deleted: “(optional, on by
default)”
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EiTieR
Revision |Date Changes
Application Information
+ Table "Recommendation for connecting unused pins", deleted
"P2/XTAL out, 40, open"
"P2/XTALin, 41, GND"
Electrical characteristic
+ P_1.3.18, Note or Test Condition
- Deleted “PLL running”
» Chapter “Electrical Characteristics Oscillators and PLL”
- Deleted “and PLL”
+ P_3.1.1, Note or Test Condition
— Deleted “and can be used in case the PLL fails”.
e P_314
— Parameter: Changed from “Absolute accuracy” to “Frequency of internal
oscillator”
— Symbol: Changed from “frrimaesa” t0 “fintosc”
— Values, Typ.: Added “40”
+ Deleted table “PLL (Clock Generation Unit Microcontroller)”
— Deleted: P_3.1.25,P_3.1.21,P_3.1.6,P_3.1.23,P_3.1.7, P_3.1.24,
P_3.1.8,P_3.1.10,P_3.1.11
+ Deleted chapter “External Clock Parameters XTAL1, XTAL2”
~ Deleted: P_3.2.1,P_3.2.2,P_3.2.3,P_3.2.4,P_3.2.5,P_3.2.6, P_3.2.7,
P_3.2.8,P_3.2.9,P_3.2.10,P_3.2.11,P_3.2.12,P_3.2.13
+ P_8.1.33 added
+ P_8.1.50 added
+ P_8.1.34 added
+ P_8.1.51 added
» P_9.2.11, Note or Test Condition: Added “T;j< 150°C”
Abbreviations
+ Deleted “PLL, Phase Locked Loop” and “VCO, Voltage Controlled Oscillator”.
1.0 2019-07-26 | Initial version for AD-Step
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