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Type Package Marking
TLE8888-1QK LQFP-100 TLE8888-1QK
TLE8888QK LQFP-100 TLE8888QK
TLE8888-2QK LQFP-100 TLE8888-2QK
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Symbol Explanation
MSC Microsecond channel
SPI Serial peripheral interface
LVDS Low voltage differential signal
EME Electromagnetic emission
EMI Electromagnetic interference
LIN Local interconnect network
HS CAN High speed controller area network
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Pin Symbol Function| Function
1 RST IN/JOUT |Reset; Bidirectional pin for reset functions
2 MON IN/OUT | Monitor; Bidirectional pin for monitoring functions
3 CSN IN MSC/SPI slave chip select; Single ended chip select for MSC and SPI
4 SDO ouT MSC/SPI serial data output; Output for MSC and SPI
5 SIP IN MSC/SPI Data input; positive data input of LVDS in MSC mode or single
ended data inputin SPI mode
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Pin Symbol Function| Function

6 SIN IN MSC data input or select input; negative data input of LVDS in MSC
mode or select input for SPI mode

7 FCLP IN MSC/SPI Clock input; positive clock input of LVDS in MSC mode or single
ended clock input in SPI mode

8 FCLN IN Select input or MSC clock input; negative clock input of LVDS in MSC
mode or select input for single ended mode (SPI or MSC)

9 T5V1 ouT 5V tracker; Supply voltage for off- board sensors

10 T5V2 ouT 5V tracker; Supply voltage for off- board sensors

11 vsv ouT 5V supply; Supply voltage for main functions of the ECU

12 V6V IN Source of external pre-regulator

13 VG ouT Gate of external pre-regulator

14 OUT7A ouT Low-side power stage; Must be connected to OUT7B and OUT7C
without any parasitic

15 OouT7B ouT Low-side power stage; Must be connected to OUT7A and OUT7C
without any parasitic

16 ouTrC ouT Low-side power stage; Must be connected to OUT7A and OUT7B
without any parasitic

17 ouT20 ouT Low-side small signal stage;

18 ouT19 ouT Low-side small signal stage;

19 n.c. leave open or connect to GND

20 VDDIO Supply |Supply input for logic level inputs and outputs

21 VROUT ouT Output of variable reluctance sensor interface; Digital output to
microcontroller

22 LINTX IN Transmit digital input for LIN interface;

23 LINRX ouT Receive digital output for LIN interface;

24 INJEN IN Injector enable input;

25 PGND GND Power ground; internally connected to cooling tab

26 KOFFDO |ouT Key off delay output;

27 IGNEN IN Ignition enable input;

28 IN1 IN Parallel input; Input pin for direct control of power stage OUT1,

29 IN2 IN Parallel input; Input pin for direct control of power stage OUT2

30 IN3 IN Parallel input; Input pin for direct control of power stage OUT3

31 IN4 IN Parallel input; Input pin for direct control of power stage OUT4

32 INS IN Parallel input; Input pin for direct control of push pull state IGN1

33 IN6 IN Parallel input; Input pin for direct control of push pull state IGN2

34 IN7 IN Parallel input; Input pin for direct control of push pull state IGN3

35 IN8 IN Parallel input; Input pin for direct control of push pull state IGN4

36 IN9 IN Parallel input; Input pin for direct control of power stages, could be
multiplexed to various stages
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Pin Symbol Function| Function

37 IN10 IN Parallel input; Input pin for direct control of power stages, could be
multiplexed to various stages

38 IN11 IN Parallel input; Input pin for direct control of power stages, could be
multiplexed to various stages

39 IN12 IN Parallel input; Input pin for direct control of power stages, could be
multiplexed to various stages

40 EOTEN IN Engine off timer enable input;

41 V5VSTBY |OUT 5V standby supply; Supply voltage in sleep mode

42 CANWKE |IN Enable input for remote CAN wake-up;

N

43 CANRX ouT Receive digital output for CAN;

44 CANTX IN Transmit digital input for CAN;

45 VSVCAN  |Supply |5V supply input for CAN;

46 CANH IN/OUT | CAN bus high;

47 CANL IN/OUT | CAN bus low;

48 WK IN Wake-up input; Input signal and supply for MR

49 KEY IN Key input; Input signal and supply for MR

50 PGND GND Power ground; internally connected to cooling tab

51 VRIN2 IN Differential input of variable reluctance sensor; Analog input from
sensor

52 VRIN1 IN Differential input of variable reluctance sensor; Analog input from
sensor

53 BATSTBY |Supply |Battery input for standby supply; Battery supply voltage standby
supply regulator

54 BAT Supply |Battery; Supply voltage for main functions of the device.

55 MR ouT Low-side power stage for main relay;

56 ouT18 ouT Low-side power stage;

57 ouT17 ouT Low-side power stage;

58 ouT16 ouT Low-side power stage;

59 OUT1A ouT Low-side power stage; Must be connected to OUT1B without any
parasitic

60 OuUT1B ouT Low-side power stage; Must be connected to OUT1A without any
parasitic

61 OUT2A ouT Low-side power stage; Must be connected to OUT2B without any
parasitic

62 ouT2B ouT Low-side power stage; Must be connected to OUT2A without any
parasitic

63 OUT3A ouT Low-side power stage; Must be connected to OUT3B without any
parasitic

64 OUT3B ouT Low-side power stage; Must be connected to OUT3A without any
parasitic
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Pin Symbol Function| Function

65 OUT4A ouT Low-side power stage; Must be connected to OUT4B without any
parasitic

66 OouUT4B ouT Low-side power stage; Must be connected to OUT4A without any
parasitic

67 ouT15 ouT Low-side power stage;

68 ouT14 ouT Low-side power stage;

69 DFB8 IN Drain Feedback; Related to OUT8

70 ouTs ouT Push pull stage; To control on- board MOSFET

71 DFB9 IN Drain Feedback; Related to OUT9

72 ouT9 ouT Push pull stage; To control on- board MOSFET

73 DFB10 IN Drain Feedback; Related to OUT10

74 ouT10 ouT Push pull stage; To control on- board MOSFET

75 PGND GND Power ground; internally connected to cooling tab

76 DFB11 IN Drain Feedback; Related to OUT11

77 ouT11 ouT Push pull stage; To control on- board MOSFET

78 DFB12 IN Drain Feedback; Related to OUT12

79 ouT12 ouT Push pull stage; To control on- board MOSFET

80 DFB13 IN Drain Feedback; Related to OUT13

81 ouT13 ouT Push pull stage; To control on- board MOSFET

82 LINIO IN/OUT |BUS for LIN interface;

83 OUT5A ouT Low-side power stage; Must be connected to OUT5B and OUT5C
without any parasitic

84 ouT5B ouT Low-side power stage; Must be connected to OUT5A and OUT5C
without any parasitic

85 ouTsC ouT Low-side power stage; Must be connected to OUT5A and OUT5B
without any parasitic

86 ouT24 ouT Half bridge stage;

87 BATPA Supply |Battery; Supply voltage for half bridges and the charge pump;
must be connected to BATPB without any parasitic

88 ouT23 ouT Half bridge stage;

89 ouT22 ouT Half bridge stage;

90 BATPB Supply |Battery; Supply voltage for half bridges and the charge pump;
must be connected to BATPA without any parasitic

91 ouT21 ouT Half bridge stage;

92 OUT6A ouT Low-side power stage; Must be connected to OUT6B and OUT6C
without any parasitic

93 ouTeéB ouT Low-side power stage; Must be connected to OUT6A and OUT6C
without any parasitic

94 ouTeC ouT Low-side power stage; Must be connected to OUT6A and OUT6B
without any parasitic

95 CcP ouT Charge pump; add external capacitance to stabilise charge pump voltage

Datasheet 10 Rev. 1.2
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96 IGN1 ouT Push pull stage; To control on- or off- board IGBT

97 IGN2 ouT Push pull stage; To control on- or off- board IGBT

98 IGN3 ouT Push pull stage; To control on- or off- board IGBT

99 IGN4 ouT Push pull stage; To control on- or off- board IGBT

100 AGND GND Signal ground; internally connected to PGND and cooling tab
Coolin |PGND GND Power ground; internally connected PGND pins

g tab?

1) PR U RERIF &
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4 = mm— A

—RRENX:

BrIESEIREA, TN VB TLESSSS-1QK (BAT. BATPA. BATPB. BATSTBY) FrE it FHI S
BRIESEIBE, GND 2 TLESS8S-1QK (AGND. PGND) Fr&E##isA5#

&1 HImATEE

T;=-40°C E +150°C, PREREEAEXTH, EMMBEFRANSIM (FEZEME) -

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or
Test Condition

Number

Voltages

BATPA, BATPB,
OuUTS8...13,DFBS...13

<

BATPA,MR>

<

BATPB,MR>
OuUTS...13,MR?

K

DFBS...13,MR>

- |40

P_4.1

CP

<

CP,MR

'0.3 V < VCP -
Vearea<5 V

P_4.2

OUT1...7,0UT14...20

<

OUTL...7,MR’
OUT14...20,MR

<

OUTn is switched off,
clamping is allowed
according

Chapter 9.6

P_4.3

VeV

-0.3

P_4.4

VG

-0.3

V- Viey<5 V

P_4.5

V5V, V5VSTBY, VDDIO, V5VCAN

<

V5STBY,MR?

S

DIO,MR?
V5VCAN,MR

<

-0.3

P_4.6

T5V1, T5V2, IGNL.. .4

<

TSV1,MR?

<

5V2,MR?
IGN1...4,MR

<

P_4.7

BAT, BATSTBY, KEY, WK, MR

=

AT MR

X

EY,MR?

<

WK,MR>
BATSTBY,MR?

S <

MR,MR?

-16

P_4.8

Datasheet
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=1 “BWNRAKEEEY (£8)
T -40°C & +150°C, FREEEHEIFH, [EAERANSIH CRIESEME) o
Parameter Symbol Values Unit [Noteor Number
, Test Condition
Min. Typ.| Max.
IN1...12, SIP, SIN, FCLP , |-0.3 - 55 Vv - P_4.9
FCLN cé LINTX, CANTX, \/Nl A2MR
IGNE K- INJEN, CANVKEN, /PR
I\f CLN,MR>
SIP,MR>»
SIN,MR?
CSN,MR?
LINTX,MR>
CANTX,MR?
JGNEN,MR>»
INJEN,MR»
VEOTEN,MR’
CANWKEN,MR
SDO, RST,VROUT, LINRYX, Vooourr |03 |- | VDDIO+|V  [both conditions P 431
CANRX V 0.3 must be observed
VRST ,MR>
VROUT,MR?
Viowo |03 |~ |55 v
CANRX,MR
MON, KOFFDO Vyonmro -0.3 - V5V+0.3 |V both conditions P_4.10
\/V' ’ must be observed
KOFFDO,MR -0.3 _ 5.5 V
LINIO, CANH, CANL vLINIO we |40 |- |40 V|- P_4.13
VCANH MR
VCANL,MR
OUT21...24 VOUT21 24MR '0.3 - BsATPX+0 V - P_4.14
Currents
DFB8...13 Iores..1avr |5 - mA |2 P_4.15
Common Mode Input Current |/ -5 - 5 mA |/ =/ + P_4.16
SfVRINT and VRINZ VRINCILMR IR R
2
Common Mode Input Current |/ -15 - 15 mA |/ / + P_4.34
SfVRINT and VRIN2. non VRINCILMR NG “,ﬂﬁ‘ax,,‘ﬁﬂ“;q
permanent VRIN, >
duty cycle 60% and
maximum on time of
1ms, 100 h
Differential Current of VRIN1 |A/ -50 - 50 mA |Al =(/ - P_4.17
and VRIN2 VRIN,MR I VRIN,M% VRIN1
VRIN2
PGND IPGND,MR '25 - 25 A - P_4.18
IGN 1. . .4 IlGNl4,MR '50 - - mA 2) P_4.19
Temperatures
Datasheet 13 Rev. 1.2
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1 BSITRAKIMEEY (80
T=-40°C E +150°C, FIAREMRFH, FRBFANGIM (RESEAE)

Parameter Symbol Values Unit | Note or Number
Junction Temperature T -40 - 150 °c |3 P_4.20
Storage Temperature Tstg -55 - 150 °C |- P_4.21
ESD Susceptibility

ESD Susceptibility Vesprem -2 - |2 kv |HBM? P_4.22
ESD Susceptibility BAT, Veso nem -4 - |4 kv |HBM? P_4.23
BATPA, BATPB, T5V1, T5V2,

BATSTBY, KEY, WK, MR,

OUT1...7,0UT14...24,

DFBS...13,IGN1...4, CANH,

CANL, LINIO, VRIN1, VRIN2 to

PGND

ESD Susceptibility Vesocom 500 |- [500 vV |cDOM® P_4.24
ESD SUSCGptiblllty P|n l, 25, VESD1,25, 26, '750 - 750 V CDM5) P_425
26, 50, 51, 75, 76, and 100 50, 51, 75, 76, 100

(corner pins)

1) TEHITESUR

2) B ERA R PR

3) 1RHEIAIE

4) ESD &S BES], HBM fF& EIA/JESD 22-A114F (1.5kQ, 100 pF)

5) 7ETFAEIA/JESD22-C101BESDA STM5.3.1 FHS EB 288415 RY (CDM) FHYESD M2 BES

TR
1. ELTULLL T FYRIE T BTRES KT a5 (& LR A 1EF7EF. AT BITEEXTRABE BSR4 T LIEAIEE
SNSRI AT SR

2. BHBIRFPIIFES TEILEIC TEAEZ T AIES M TR B AIEIE SN N L TIEE LIEE
Bl RIFPIEETEN TIHELLE L HIERIEMIRITHYs
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+25 TECHE
T,=-40°C £ +150°C, FRERBEMBENFH, ERBRANIH CFESERE) -

Parameter Symbol Values Unit |Noteor Number
Test Condition

Min. |Typ. [Max.

Supply Voltage - Reduced | Vgar o 4.5 - 6 v reduced P_4.26
Operation operation range,
main relay and
delayed off
power stages are
on if enabled,
remaining
functions not
working

Supply Voltage - Low Drop | Vgar g 6 - 9 v low drop P_4.27
Range operation
range, supply
regulators
working with
supply out of
the charge
pump, standby
supply
regulator out of
operation
range

Supply Voltage - Normal VAT nop 9 - 28 v normal P_4.28
Operation range operation
range?

Supply Voltage - Vaar ov 28 - 40 v overvoltage, P_4.29
Overvoltage Range power stages are
switched off

Supply Voltage transients? | digar/d; -1 - 1 V/us |- P_4.30
1) HFBFEHIRETH R FRIIHAESSHTR
2) REFEFMH, HIGIHERE,

. ETEEER, IC IR R RHEETT, BT TR R T

FEEHo
#+&33 PAPEHT
Parameter Symbol Values Unit |Noteor Number
- Test Condition
Min. Typ. |Max.
Junction to Case? Ric - 2.4 - KW |- P 432
Junction to Ambient R - - - KW |2 P 433

1) REFEFNR, BHIRITHEE.
2) EIA/JESD 52_2, FR4, 80 x 80 x 1.5 mm; 35 x Cu, 5 x Sn; 300 mm?
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5 TE1TH
TLES888-1QK SEHL T B3 FI24 A To A0 BE (AR, HIlL, TEESCHEE a0l siB iRt TIER

REFRT

v FEEFRBITAUK

+ TLE8888-1QK 7E 5V RIEFHIF L FHIRE
BXEEEI THRRIER, F5RE 6 E,

B 3 BT EmE B FIEH BTSN ER, UTERERENTERSME M IhEERREZ

EF20

o« BfTIEOMSC/SPI: B BITIEOTMRSFINIRE

o SARLENAIN: RBFARFX (KL15) HBEhES

o IRERFMNARN: MINBEHES, FIANRBIMBCANSLIREETHEE

v REINIRNERTES: LhiREsiEl FHIREE(ES

o BIR: BFIEHIRITsVERIRMN sV ARREIR, 5VANBIR

o BIEISIE: BIEFREEIR (BAT. V5V. T5VIL T5V2)

o EUKEBERIRTNES: ITHISMS E L RIS M BETIREI R FIEFIRTRIRS I (51ESRE 17
ERNNAIRE)

o DHERFAFHTHITIEER

v LIN/KZ: FREXBUATFBFITH 2T TIERES

v CAN: BEMEREUATFRFIEHRETHNITIERS, TiZMmEEThEE

+ Bkt MON F1RST

v BEENAER. ReNBANERE IR

o IBTERES

BITIRIVERITIRER 145
v FEEAMEBIEHIZE
v EEHNZEN
N il sped =
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BAT

T5V2
T5V1
VsV

BATPA
BATPB
BATSTBY
V5VSTBY

:

Battery \
) Voltage
Detection Monitoring Power Supply
CANWKEN
L A A
CANWKEN CAN &
CANL remote _
CANH wake up
Yy *
Wake Up Input E ; Main Relay Bd MR
WK Detection o Driver
KEY Key InPut >
Detection
Power Stages OUTx
> &
EOTEN Engine Off Timer > Half Bridges IGNX
Monitoring ;
Watchdog
—| LINK-Line =g LINIO
MSC/SPI
Operation Mode
= Control
CSN z
FCLP =y
FCLN o -
SIP 5
SIN =
sbo -
_>D_—H MON
= |-
[
E
L
x | e——
H
3 4>I>——ﬂ RST
S—/= i
B3 ETRAEHIEE
AY
5.1 TERS

AN FFEHENMERTFPRSE B 4 Fim. 28 7HIERES:

o BFIEHIRTERRES: KEY Ml WKBARYRBTE, BZEXRBBoIXFANHHCANNIEEEES,
F4REB2I K], B35 TLESSSS-1QK ENMI RN B FITHI BT A, WRLASIM BATSTBY T H,
M svFNEREETIIE, WRBHEHEETHEB, NASHYVIXVIES 23F1CANMEES B R GFEE,
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o HRZEIRE: KEYRIAMERY A5”, TLESSSS-1QKHREFIATIE, V6V, V5V, T5V1. T5V2ER
ELEAERFRERE, WFEEY ERRNFEENTEFTEITEGEE 281588, T4 EEIRIE
SIMBATERBERTTFH (B017.2/h\F5)

v ERTERS: KEYRARMEENT”, FHBIIRIE PINBAT LINEBEEBFHRESTFS
OpStato EY MR I FVIRESFB. (W 7.2/0VF) . BOBFIEHIRTHHAERNS N INERS
FRIORSL R Re6,

v BIEITRE: KEYAYRBE, BEETHEREUANEN, FALENBFIEFETSHBEN, R
FThEEM FFeR0VIRSIRIBR 5 R 6, MiTHIS oI AT EEBEITHIRE

v EETEMIRE: S0E opConfigo FFABHTHMIAR=1, NHITEFREPEEEANZHINE (Y
2o

o —RTERE: BFIEHIET (V5. T5VI. T5V2) EBIRWEA, THENSSIEMEITE, Fi4t®
BRIFEFSIRE, TLESSSS-1QK R LIFAIRE FiEhlRtrRIEXE (VsVREERlov) , R
BATSTBY {88, V5VSTBY L1k, FrEXTIM6E4822/F,

v IREEEBRE: ICRESABRHREER TRAMGE, MEESIESHNIT (TheERBIGE
WKCLR 7E1E6< FFEECmdo) ., BIRZRN TRRESEMEE RNIREESHME(L

1) ERNE 4, 7.2/0, 7.4/ 12.2.4 /M5
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Supply Ramp
Up
Gemeral
Power Down™
KEY=1 or wake=1 T
A
>
5
>
w
>
3
N
g
W
=
I G
S 1
| -
}_
o ¢
@ <
%]
]
W
L.
OI
[a]
o
b
@
& KEY=0 & AE=1
Narmal
Aferun* Operation*
AR=0 & KEY=1
A
f?e.-,e
’1’5}\
=7
Afterrun " POR=T:
- Reset* active intemal power on reset forces transition to
KEY filtered KEY signal ECU sleep (wake=0 & KEY=0) or supply ramp up
RT_OF ramp up timer overflow mode (wake=1 or KEY=1) from all states
AE afterrun enable bit
AR aftermun reset configuration bit
PDT_OF power down timer overflow
PD_OF overflow of minimum one of the three PD counter
POR intemal power on reset
SSOT_OF secure shut off timer overflow
VEVUV under voltage of V5V active
0 ... function inactive wake = WKINT or CANWK or EOTWK
1 ... function active
wake = 1: one of the signals WKINT, CANWK,
(e.g. VBVUV=1 = 5V supply is below undervoltage threshold EOTWKis 1"
VEVUV=0 = 5V supply is above undervoltage threshold) wake = 0: all signals are ,0"
Ea TERSHE
Datasheet 19 Rev. 1.2
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A

*a

TEIRSHER

Transition

Condition

Description

from all states to ECU
sleep state

internal supply voltage <
internal por threshold
and KEY =0 and
wake?=0?

internal power on reset is active and reset the whole
digital logic, ECU sleep state is entered due to no
wake-up signal at KEY or wake

from all states to
supply ramp up state

internal supply
voltage <internal por
threshold and KEY =1

or wake =1?

internal power on reset is active and reset the whole
digital logic, supply ramp up state is entered due to a
wake-up signal at KEY or wake

ECU sleep state to
supply ramp up state

KEY > Vg wnOr wake =1

With a “high” voltage at KEY or wake the wake-up of
the TLE8888-1QK starts

Supply ramp up KEY < Vigywmand The external supply ramp up is not finished but the wake-
state to ECU sleep wake = 0% up signals are low

state

Supply ramp up KEY < Vygynand The KEY signal is low and the wake-up signals are active.

state to wake clear
state

wake=1?and RT_OF=1

The ramp up timer has an overflow which indicates a
ramp up problem of the external supply (e.g. short to
GND). To avoid permanent high current consumption the
internal wake signals must be reset to enter the ECU
sleep state.

Supply ramp up
state to normal
operation state

(KEY > Vgy g 0r

wake =1) and

V5V=>V 2
uv,V5v

normal operation state is entered if the main supply
voltage V5V is above the undervoltage threshold, KEY is
high or one of the wake-up conditions are active

Normal operation state
to afterrun state

KEY < Vygynand AE=17

KEY is “low” and afterrun function is enabled:
no changes in the setup of the TLE8888-1QK

Normal operation state
to ECU sleep state

AE =0 and KEY < Vygy
and wake = 0?

normal shut off

Normal operation state
to general power-down
state

(PD_OF=1or
SSOT_OF=1) and
KEY < Vigy 2

KEY is low and

watchdog error shut off with overflow of the power-down
counter or

secure shut off due to expired secure shut off timer

Afterrun state to ECU
sleep state

AE =0 and KEY < VKEY,th
and wake=07?

normal shut off in afterrun mode with the reset of the
afterrun enable bit AE by the microcontroller

Afterrun state to
general power-down
state

PD_OF=1
or
SSOT_OF =1

watchdog error shut off with overflow of the power-down
counter or
secure shut off due to expired secure shut off timer

Afterrun state to
normal operation state

KEY > V\gynand AR=0?

reentry of normal operation with KEY on during afterrun
operation, no reset is performed (AR=0)

Afterrun state to
afterrun reset state

KEY > Vygysnand AR=17

reentry of normal operation with KEY on during afterrun
operation with reset (AR=1)

Afterrun reset state to
normal operation state

transition to normal operation with the next active
internal clock edge after entry to the afterrun reset state

Datasheet
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rRa TEIRSHER ()

Transition Condition Description

General power-down |PDT_OF=1 with the power-down timer overflow the reset of the
state to wake clear internal wake signals must be performed

state

Wake clear state to ECU|KEY < Vigy 4 after reset of the internal wake signals and KEY is low
sleep state the ECU sleep state is entered, no unwanted wake-up

due to a failure condition will occur

Wake clear state to KEY > Vigy i after reset of the internal wake signals and KEY is
supply ramp up state high the supply ramp up state is entered, no unwanted
wake- up due to a failure condition at the CAN bus and
pin WK will occur

1) wake =WKINT 3 CANWK 3{ EOTWK (B7.2/MH . 7.4/ 1 12.2.4/)M\3F)
2) BIEE MBS E]

AR
. ERIf
. EE

&E*Y_Jj(/uxﬁT‘?%%OpStatOEl‘JOMﬁ'LEF'o
FBR X A8 8] (HEC & 251728 OpConfig0 Y PDT fiIE M,
B 5 ER7TEd KEYIREE, HiBEIRETRENERKSHET,

KEY 4

WK 4

wake &

Ramp UP/Down ECU Supply
Statemachine Sleep Ramp Up

Vav
Vowsy -=f——==—-- % ——————————————————————————————————————————— \—————— -—-

Normal operation Afterrun | ECU Sleep |

B s B KEYME R B ETEANTHENFE

5.2 SEUMEBEITRA
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TLE8888-1QK I ZMISITINRE, XLEIHRER] SHEF B FITH| B ol — L& BE LIRSk
EITE I

ER N WAEAIS| B MON F1 RST. BXENIS|HI MON F1 RST S (i HAIE]A91T 9 LUK TLES888-1QK HIELfth

KRS, ESHERSs Fe,

ST IR EAIIhae IR

o A LBEA: A LBEEMNBRIEMASERNEBESBT, NTFREHBEBERTFRIE
BEAMEAENENR, TLESSSS-1QKMENMMFBIERWEN, MMSHBFITHIETEERS
WHEBFEERE, BEEBURTKEYMRERNRS. WMRETERERESS, oVvATSRMET
F. 5VERIEWEA, BIAIERESEFETFEHE,

v BFIEHIBTEREEN: XEBREFTBENNEMMEITHENAENEL, 58 RSTH MON #
FIZE GND, LAE1i UART LARZEIEZIS I MON BIFRE 234, [EEMNEVREMIRS. Ha|
Bl V5V EREETE tpu,r [EE T V5V KEMIEMHEIAT, SRR

« SVERRRERABIE ML V5V: ZEMIAYETE 5V B FITHI B EREXERE, 5IHMRSTHIMONIERIE
GND, LAZEfiI UART ARERZEISIHIMON AFhE 2. ERXMThEERB XEEIRERNIRIR, T4k
FE 28 RS EUR T2 EE 5 | BIKE YA WKEDIRZS A B8R S | IBA TRY BB [E EE 3

o SVEJRT5VL M T5v2 RIERAEAVIRES . BT BRERSSHI R BBERN, ZUUIIRENENL, B3¢
BHERITREEREM,

« SVERJRVSVEEHREIEAL: @il 5V B FIEHEI RIS EQN, S[HNPmEXIMNEE R MK el R
SR RINT AN INEEAIG R (FIA0THZELK. LIN/ CAN/MSC/SPIE(S) o SIHIRSTAIMONA
BT,

o SVERTSVL A T5V2 S EEAEAVIRES : REERERES IR ERQN, UM ENL, BXIR 41T
B,

v EEEBATEERRIEIThERE XM HEBIRSIMBAT EMBESTEERERN, WERKEER, U
EER X MTHAESHAIAET S, BhLEF X,

o BIIWEN: MREMITEHIBIEESUNEA ((LWDREN=1) UART £, 5|HIRSTR A
B, IWRFWEZA, LIN/CANBEIRE AMNUEKRER,

¢ REEN BERHENMNIES (E2FERCMISR) BUERHENL, S[HEMARSRe PE
XHEMRTS. REEMREESAL TEITEEI 1.

v 7E RSTAM@ITIMNERSR GRS HITENL: 1E RST SII M E“MKEEE"BS, TLESS888-1QK RE I
FE3R 5 &R 6P EXNE MRS,

o IHERGTE MON b iEiS SMERERF BB < 0f : 7£ MON 5| E| /KB Y, IThERRWEZER
(O1E = 024E, IGN1E £ IGN4E Efii9“0”) » MON=0EMfE, WERELTBEREA,

+ MSCEEHBITRE: FEMSCEEEE, ThEREWER (01E £024E, IGNLE EIGN4E BN
“0”) o EF—MEMIBWIEINEIEMZE, ThEREMLTEREA.

v BEIE1TEL: WREFESS opConfigoEY(i AR A1, A MEEITRSIERZTRENEE (E
X 3R6) o
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EEHHAHARS IC
®R5 SUMTEFETHITHIERR (B13859)
Effect to functions: Conditions
Internal power |ECU power on reset Undervoltage | Undervoltage| Overvoltage |Overvoltage| Overvoltage
onreset V5V T5V1, T5V2 V5V T5V1, T5V2 |BAT
notes forces state only after transition from |timing see timing see timing see timingsee  |timing see
change Supply Ramp Up to Chapter 8.7 |Chapter 8.7 |Chapter 8.7 |Chapter 8.7 |Chapter 8.7
Normal Operation state |and Table7 and Table 7
for tpu,r
V5VSTBY, V6V en. en. en. en. en. en. en.
V5V, T5V1, THV2 dis. en. en. en. en. en. en.
MSC/SPI communication dis. dis. dis. en. dis. en. en.
Main relay en? en? en? en? en? en? en?
Low-side switches / Half off/dis./off off/dis./off off/dis./off no change off/dis./off no change off/dis./off
bridges / Push Pull Driver
OUT17 and OUT21 with dis. dis. delayed switch |en. delayed en. dis.
delayed switch off function off activated switch off
activated
LIN/CAN communication dis. rec. only, after release rec. only, after |acc. bits CAN, |dis., after acc. bits acc. bits CAN,
setup acc. bits CAN, LIN, |release setup |LIN, CANWE, |release CAN, LIN, CANWE,
CANWE, LINWE? acc. bits CAN, |LINWE setup acc. LIN, LINWE
LIN, CANWE, bits CAN, CANWE,
LINWE? LIN, CANWE, |LINWE
LINWE
MON (output function) “low” “low” “low” no effect® “low” no effect? no effect?
RST (output function) “low”™ “low” “low” no effect” “low” no effect? no effect?
Watchdog Sequence, reset reset reset no effect reset no effect no effect
Heartbeat Timer®
Datasheet 23 Rev. 1.2
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Effect to functions: Conditions
Internal power |ECU power on reset Undervoltage | Undervoltage| Overvoltage |Overvoltage| Overvoltage
onreset V5V T5V1, T5V2 V5V T5V1, T5V2 |BAT
WWD Error Counter, FWD reset reset reset no effect reset no effect no effect
pass counter, Total error
counter
PD Counter reset reset reset no effect reset no effect no effect
Reset Counter; SSOT reset reset reset no effect reset no effect no effect
AR; CANWE; LINWE; reset reset reset no effect reset no effect no effect
FWDQUEST
AE; WWDConfig0; reset reset reset no effect reset no effect no effect
WDConfig0; watchdog
diagnosis bits
Logic and MSC/SPI register [reset reset reset, diagnosis no effect diagnosis diagnosis bit
bits7)s) diagnosis bit | bits are set bits are is set
is set set
EOTWK, CANWK, WKINT no effect no effect reset no effect no effect no effect no effect

1) WFRFSIH VoVRATEENRE, TERLEHTH

2) IRIBET1ETENX

3) RSTERKE (HIRETEANGET) ERERBZAIFENBEIER tdel,r

4) MRMHEBEHEERS, WEETH

5) FriRiat Ehi2 EReR

6) EfRBERHEITHFES

7) X &5 K6 PRIBAKFMIEFFRUEN
8) AARERXMIRT, SHREBXN—EFESRUFAIEN, FEL 9.4/0\T
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E

EMMITEFHTHRITAERR (5 2885)

Effect to functions: |Conditions
Watchdog reset Safe State |SW reset MON switch off | RST reset MSC time out afterrun reset
from micro-| (input (input no reset AR=1
controller |function) function) reset
AR=0
note status during status masked by MON | masked by RST |status till next
reset pulse top,r during output function |output function|valid MSC
reset pulse communicatio
tint,r n
V5VSTBY, V6V en. en. en. en. en. en. en. en.
V5V, T5V1, T5V2 en. en. en. en. en. en. en. en.
MSC/SPI dis. en. en. en. dis. en. en. dis.
communication
Main relay en en. en? ent en en en? en
Low-side switches / off/dis./off off/dis./off | off/dis./off® |off/dis./off off/dis./off off/dis./off no change | off/dis./off
Half bridges / Push
Pull Driver
OUT17 and OUT21  [no trigger if no trigger if |dis.? delayed switch |delayed switch |delayed switch |en. dis.
with delayed switch off | termination of termination off activated off activated off activated
function delayed switch off |of delayed
function switch off
function
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Effect to functions: |Conditions
Watchdog reset Safe State |SWreset MON switch off | RST reset MSC time out afterrun reset
from micro-| (input (input no reset AR=1
controller |function) function) reset
IAR=0
LIN/CAN acc. bits CAN, acc. bits acc. bits acc. bits rec. only, after | acc. bits CAN, acc. bits rec. only,
communication LIN, CANWE, CAN, LIN, CAN, CAN, LIN, release setup LIN, CANWE, CAN, after
LINWE CANWE, LIN, CANWE, acc. bits CAN, | LINWE LIN, release
LINWE CANWE, LINWE LIN, CANWE, CANWE, setup acc.
LINWE LINWE? LINWE bits CAN,
LIN,
CANWE,
LINWE?
MON “low” “low” “low™ forced from “low” no effect? no effect? | “low”
outside
RST “low” no effect? | no effect? | no effect? forced from no effect? no effect? | “low”
outside
Watchdog Sequence, [reset no effect reset no effect reset no effect no effect reset
Heartbeat Timer®
WWD Error Counter, reset no effect reset no effect reset no effect no effect reset
FWD pass counter,
Total error counter
PD Counter no effect no effect increment | no effect no effect no effect no effect no effect
+1
Reset Counter; SSOT | no effect no effect no effect no effect no effect no effect no effect’? | no effect®
AR; CANWE; LINWE; no effect no effect no effect no effect no effect no effect no effect no effect
FWDQUEST
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Effect to functions: |Conditions
Watchdog reset Safe State |SWreset MON switch off | RST reset MSC time out afterrun reset
from micro-| (input (input no reset AR=1
controller |function) function) reset
AR=0
AE; WWDConfig0; reset no effect reset no effect reset no effect no effect reset
WDConfig0; watchdog
diagnosis bit
Logic and MSC/SPI no effect no effect reset no effect reset diagnosis bit no effect reset
register bits"® is set
EOTWK, CANWK, no effect no effect no effect no effect no effect no effect no effect no effect
WKINT
1) REET1EENX
2) RSTEME (HEEFETANEHRT) TREEBAZAIFEREER tdel,r
3) KESHFEET(E] top,r
4) Frishad ERIEfERER
5) EERERHEI AEY!
6) EKEY=1f’% SSOT E{U
7) ¥ &5 5 R 6 PREARNFIBEFTERUEN
8) HHRERXMIERXT, STHREBXN—LEFEFRUAKEN, EEN 9.4/ T
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Reset Function Reset Time at RST Output| Related Status Bits in Register
OpStatl
internal power on reset all registers are reset
ECU power on reset tpu,r
Undervoltage V5V bour V5VUVR
Overvoltage V5V L V5VOVR
Watchdog reset fop,r WDRES
RST reset forced from outside forced from outside RSTR
Software reset from microcontroller |no effect all registers are reset?
Afterrun reset AR="0" no effect
AR="1" top.r ARES

1) PIERE ¢, RAEAERY

ERSIHIRST £1u/5, CAN FLIN SL&RVECEIFIEIRAYIE tdel,r LUBESRTE X BRI IERS 5 | FIRZMN .S 4o
TEUIERIEIN, AJLUBENFEFRHITE iR REREE L
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Vs=135V, W =5V, T,=-40°C £ +150°C, FREBEANTM, EREFRANSIM CFIERENE) -
Parameter Symbol Values Unit |Noteor Number
- Test Condition
Min. Typ. |Max.
Internal power on reset Voorintth |~ - 2.8 v of internal supply |P_5.3.1
threshold voltage
Supply voltage range for Veatpint |45 - - v only validifthe |P_5.3.2
internal supply V 35 v charge pump has
VeV, int . - - ramped up
before voltage
drop, both
condition must
be fulfilled to
ensure no
internal power
on reset
Power-Down Timer
Power-down time 1 than - 100 - ms |- P_5.3.3
Power-down time 2 tha2 - 200 - ms |- P_5.3.4
Power-down time 3 thas - 300 - ms |- P_5.3.5
Power-down time 4 toaa - 400 - ms - P_5.3.6
Power-down time accuracy l‘pd)a -10 - +10 % - P_5.3.7
Ramp Up timer
Ramp up time t, 185 - 650 ms |- P_5.3.8
MON In- Output
Input low level Vi - - 0.29*V |V - P_5.3.10
5V
Input high level Vi, 0.7*V5 |- - v - P_53.11
74
Input hysteresis Vinys 0.1 - 1 v - P_5.3.12
Pull up current Liax -100 |- - HA V,,=0V, P_5.3.13
pull up to V&5V
Input de-glitch time for low |{, 4 0.5 - 35 us - P_5.3.14
and high level detection
Output low level operation |V, - - 0.7 v lout=2 MA; P_5.3.15
Output current capability |/, 15Y - - mA | Vyon=5V P_5.3.16
RST In- Output
Input low level Vi - - 0.29*V |V - P_5.3.17
DDIO
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Vs=135V, Vig,=5V, T;=-40°C £ +150°C, FRAREMEN T, EMBERRAIIME FFIEZERE) -
Parameter Symbol Values Unit |Note or Number
Min. |[Typ. |Max. Test Condition
Input high level Vih 0.7*VD |- - v - P_5.3.18
DIO
Input hysteresis Vinys 0.1 - 1 v - P_5.3.19
Pull up current limax -100 |- - HA Vi,=0V, P_5.3.20
pull up to VDDIO
Input de-glitch time for low |{, 4 0.5 - 35 us - P_5.3.21
and high level detection
Output low level operation |V, - - 0.7 v l,,1=2 mA; P_5.3.22
Visy=2.5V
Output current capability | fomax 159 |- - MA | Vegr=5V P_5.3.23
Reset Times
Power up reset time tour 12 16 20 us |- P_5.3.24
Operation reset time fop.r 1 2 4 us - P_5.3.25
Internal reset time fintr - - Us - P_5.3.26
Delay time after reset Fdelr 6 10 14 Us - P_5.3.27
1) NAIHRERRNIZS | R E R B ZE,
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6 BEEMNEER (EREM9)

& AThEE EEXNUE RIS RVIE R I # 1T B A2 iR tate. B 6 LAHImITRIRAVIRTS, ZIRIRE
—-"MSC /SPI THEEIRRYIZ O, WEOMEESEIEOEI JBNEONBIRCEMINELEEI A8
EIER IO E RN, Fit, MIEfIBROIRIEEDNE AIRSSIE<SANE- NN F T BT8R
B, RENEREMARNITHRE (BEOENEERITHBHIER RELIHEERSE) o ZHh, &
ST SEIRTHBER, ZERQVE TRHRNAE EFNESIERET) HANMENR
SEIRITHRB[AIRT.

NFRIAITHEEER T M S HIRITERES, KM T OB ERE XXM NN RERTEEIE 5 5K,

Micro Controller

- -
- >
Interface
A
Watchdog Heartbeat
Winqow Watchdog Response Question
Service Command
Y
4
Window Watchdo: Punctional
Statemachine g fail Error Check fail Watchdog
Statemachine Statemachine
£ =
Fail WWD Pass WWD % £ Pass FWD
o
v = a y
Increment | Decrement A\ Decrement
. Functional
Window Watchdog Total Error Counter Watchdog Pass
Error Counter
Counter
oF oF Increment -
OF

Reset/Disable Signal Generation
Window Functional Power down
Total Eror
PWatch[t):Iog Power Down PWatcrgiog Reset Counter &
Coter | | Counter Conter | (Overiow) Restart
(Overflow) (Overflow) (Overflow)
RST MON
15 323 g
Ee BRI 1HThEEER
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HHERS (FOEEERITHS. DS @I TSNS HiRITHES) MENNSREESHK
MABENREM. TEHERSNREXHAENS, ZE 5B TR IMTLESSSs-1QKBYRIPRE KRS #
MONFIRSTHYRZ,
T HIZRRV R AR RIZ AT E A R 2 X B0 ER @I RIBULEIRV BB AT X Fi2 31T B .

®o9
Bit Name ‘ Register |Type ‘ Description
General
WDRES OpStat1 status reset caused by watchdog (general status bit)
RESC WdStato status reset counter value
SSOTS WdsStato status Secure shut off timer start status
WDHBTPRE |WDHBTO status heartbeat timer pre divider value
WDHBT WDHBT1 status heartbeat timer value
WDHBTP WDConfig0 configuration |definition of heartbeat period for functional watchdog and
total error counter
CANWE WDConfigl configuration | CAN operation mode during safe state
LINWE WDConfigl configuration |LIN operation mode during safe state
WDREN WDConfigl configuration |watchdog reset enable
FWDQG WDConfigl configuration |Functional watchdog question generation pattern setup
MSCReadWd0 |command Multi read command for WdStat0, TECStat, FWDStato,
FWDStatl, WdDiag, WWDStat, WDConfig0 and
WWDConfig0
MSCReadWd1l |command Multi read command for WDHBTO, WDHBT1, WdStat0 and
WdStat1
WDHBTPSyncC | command heartbeat period synchronization command
md
WDHBTS Cmdo command watchdog heartbeat timer sample command
Window Watchdog
WWDEC WWDStat status value of error counter for window watchdog
WWDSCR WdStato status Window watchdog service command received status
WWDPDC WdsStato status power-down counter value of window watchdog
WWDECI WWDConfigl |configuration |definition of the increment value of error counter for
window watchdog
WWDECD WWDConfigl |configuration |definition of the decrement value of error counter for
window watchdog
WWDCWT |WWDConfigd |configuration |closed window time
WWDOWT |WWDConfigd |configuration |openwindow time
WWDServiceC |command window watchdog service command
md
WWDSCE WdDiag diagnosis window watchdog service command too early
WWDTO WdDiag diagnosis window watchdog time out
Datasheet 32 Rev. 1.2
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Bit Name Register Type Description
WWDRES WdDiag diagnosis reset caused by window watchdog
Functional Watchdog
FWDQUEST |FWDStatl status question definition
FWDRESPC |FWDStatl status response counter
FWDPC FWDStato0 status pass counter value of functional watchdog
FWDPDC WdStat1 status power-down counter value of functional watchdog
FWDPCI FWDConfig configuration |definition of the increment value of pass counter for
functional watchdog
FWDPCD FWDConfig configuration |definition of the decrement value of pass counter for
functional watchdog
FWDKQ WDConfigl configuration |Keep question function set up
FWDRespCmd |command response write command
FWDRespSync |command response write command with heartbeat synchronization at
Cmd received response byte 0
FWDREA WdDiag diagnosis response error of actual question
FWDREL WdDiag diagnosis response error of last answer
FWDRES WdDiag diagnosis reset caused by functional watchdog
Total Error Counter
TEC TECStat status total error counter value
TECPDC WdStat1 status power-down counter value of total error counter part
TECI TECConfig configuration | definition of the increment value of total error counter
TECD TECConfig configuration | definition of the decrement value of total error counter
TECRES WdDiag diagnosis reset caused by total error counter
6.1 BO&EMNHE

ATHETHENE, HiTflsSeMER%EE OB MRS E<LWWDServiceCmd . MIREEOE]H
FHETAEORZIEEIES, WEOENIRERRL, REERATHEEOE WEIRITHRESEN

B, MRLEEL, HHBRFELD, WMREIHEIR,

BB NipiR)/ iR B2SBEOEI T SEEM. BOENBHERITHSE (REHER) NIEER

Hyxo/8
BIR1F

TR IE M, S, XWECEFFEEWWDConfigo

BEIRTHBENRAN (6.3/0h\1) o B 7H EREOE VHAVRE.
B E FMNE LU B E S F288WWDConfigl, BOAI IMHEIRITHEE—1 6 iIiT#Es. it
HBEX TR TR &R 11 7R 12 Fiiko

AFFRENEOE EFFBR— N XATOMN—NMIAEOANK (LES8) . BlIJAFEFIUTA

LFA:

v BREEERONEN (I5.2/MF PRI R5 M &K6)
v BROENERSES
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+ B AEMREACE 7728 WWDConfigd

v Bl OENSENGEH

8 ERTEHINNARYINRINED. ELBEUfG, ERLRIEIFEIT, HIRERE XA EFTHHM
XHAEO. EXERERNEMESHBLHER TEEHINEL, Sl s2/hiHpRsHM K6,
BOENARFETIAIRER LUEE XA E & 7725 WWDConfigo IS5 NS #HTIRERNEHIEMFEH
WWDServiceCmd BIEUE(L, XTECEZ 728 WWDConfigo #1TE NG EsE IRAEORY, HEEO
B OERITEUSEE,

MREITANEOARAKREIES, WREBELD, ETAEIRNAERELIFHHEIR. DMEEFSR
Wdbiag BJ{il WWDSCE RTREOE NHRSZIESEWEKE, UwWwdTo RT&E— N FFIMEN (TE

TABEASRZANBREITOENERSES) o ZHEEFETIRINERR.
INEF 723 Wdstato B WWDSCRER TR ER/E— 1M EN NHFTIRUEITEOE ARSIES. XU
SRz UNEE B RTRR.

Reset

Start
watchdog
sequence

aiting for
WWD
service

command

Increment
WWD error
counter

Decrement
WWD error
counter

WWD error:
Timer expired
OR
Write access to
WwDConfig0

WWD error
Outside open
window

WWD
service
command

Inside open
window

&7 BOENHERINEE
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Correct Timing of WWDService Command

et ) to1 §
t t
/I " c2 L 02 L
i T

CSN ‘ ‘ ‘ r
WWD Service WWD Service WWD Service
Command Command Command

Wrong Timing of WWDService Command

e to1

1" ey . to1 i

1
tep ! L to I3
1 I

CSN l ‘ '
WWD Service WWD Service
Command Command
Time out Too early

E s B HFYIRF

6.2 TheEER (1%

STFINEERE, MHIEHISSMFUEIIFWDRespCmd  (THEEMHEE I 1HNEN$5<) S FWDRespSyncCmd
(THEEE MMM FMEPIES) A TLESSSS-1QK EX MILFRE N LXIEMMNENMNINF T, R
SIOEMR F TR IERME,

BT ERMAINES TET ITBRINER. IREMEIIHEIR (FWD HiR) FAEMINEEE @
ITEEs, BEFARANESHETRHEIRITIHE (BW6.3/\ 1) . FWD HBIRENXA:

+  FWDRespCmd UMM F T3 0 M1 ZED— MR F T2 IR

+  FWDRespSyncCmd $ZUWImRN F 5 0 A1/ — PRz F 11 2 5 1RAY

v WRIETAOBE RN 28T B EIHARI £ 45 < WDHBTPSyncCmd

12U Z 1723 WdDiag 7, {iI FWDREA 5 R EHaiZ VMM FHHVEEIR, I FWDREL IER&E—1N
EFTHEBIR. EEUREARERISEI(L
ATKRNINEENERTRL, KT OBMEE, FBE OSSN, DRI ImEDITHRESEM. O
KB RET:

v DBKERARE YRS R

v EREITAOBE RS 1ES WDHBTPSyncCmd  (FAR k88 th @ E i) =

v EIRTHEEM BRI HE2 15 FWDRespSyncCmd B UREIMEN F 50
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Oy Bk B HA BT LL3E i 33 g B B Z 23 WDConfigo ME NG R X BB IFIIALKAHRLSESL
WDHBTPSyncCmd Rig &, 1REIERE 000 0000s, N CBKEHAARE,

T A AR [El B OBk B RRRYAT 9
+ WDHBTPSyncCmd: AR/ IH#k2sFOBKNERTERE (L, HALA OBKSEH, AHRNERET T —

MR T,

v BCEFFBWDConfigoIE NS | FTERETEEGSEEN. NMRMERTEMFOBNITESS

&, MZENfAOBKES, SNSEFREABRKEIIRNENRAHE,
hEEE I JAREE T HEBR R — /i1t 88 (BSIIREEF 788 FWDStat0o) o BIESERAIEPT IL
R EBEEACE T 788 FWDConfig o ITEEHEX TIFT AR IUNER 11 F13R 12 Fi7R.
IR T WIRER I MARIRE .. BREIRENRENE B FARSIEE 11!
v JERIB OBKFIERINEEE I )RR FES FWDRespCmd K AT B Z 7725 WDConfigo BI5 N PR R A ZE

OBk HARY (8] X
v DBEMIZWCHEER TR FIEF 5SS FWDRespSyncCmd BBk, FHEBREI A OBE

HAE)$5§< WDHBTPSyncCmd 2425 0Bk A HA
IS UARZ IR L Fr B AT RENA S . fEFIFWDRespCmd i = 2l 1R IR IE HAY MR,
B LUINIRINBER Vi@ i+ E23 AiE R E
IIFWDKQ T£EC & F7728WDConfigl AT fERETNAEER [ JIARIRBRIETIEE, NRTBEI IR ENER
T, ZUAEL, TP IaeERFRERERRZENIT, FiEEWWDSCEXWWDTOH &/
— & (BOAMN\EHEIR
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o
C,QC’@ c}(@ Y %
Q.Q'Q_ & Response Waiting for O,p '%
Reset \T\‘Q o© cg\‘& check response 2 Qp‘s;:b
; 2

Response
check

Define start
question

Waiting for
response 3

Increment FWD
pass counter
AND
Restart Heartbeat
Timer

Waiting for
response 1

Define next

question FWDRespCmd

OR
FWDRespSynchCmd
received

FWD error: WDHBPSynchCmd received

Response
check

FWD pass
counter change™ FWD error:
AND Wrong
Restart Heartbeat responsez"

Timer

Waiting for

o_
g ”§ Correct FWDResp$yn§hCmd response 0
2 @ response Response receive

check

Decrement
FWD pass
counter

FWDRespCmd
received

Correct
esponse

1 )chﬂnge value = sum of decrement and increment
value
*wrong response event is also input for the ermor
FWD error: check statemachine

Wrong ) only active if bit FWDKQ=1 , for FWDKQ=0
response 2) transition of ,;No WD emor” is executed
WWD error: minimum one of the bits WWDSCE or
WWDTO in register WDDiag is high;

Response
check

B 9 HEEE RS E
6.2.1 REMEIEE X

FWDQUEST i & | J#IRESZ 7728 FWDStatl PRI FRE MAYn) &,

E(I{E790000s, HEEBRBBITRRAVRSHEXTRE (LB 7) o FHEAMERZIIR 10N, 4

T 2RI B BB X5 S F 725FWDRespCmd Z{FWDRespSyncCmd # 1T E 12 {ER TR Y,
FWDRESPC i fYSEFREE R VRS ZTF2: FWDStatl & XX S S M N BRI JIRESPIE

(E X FWDRESPC)
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o AERMRERR RIS KE 16: B 16 NEITTAFIIEE 16 N, &/IVXEEEERN 3

(infineon

T—N RN E X RN EETHRN. FA{IFWDQG TEAIE FF23WDConfiglE X T A]&HY
EREBEE. BRMIRE:

o RIEEMREESERIRD K E 256: & 256 MNRIAEE 16 MNEEMIRE, &/IVNEAEEN 1

& 10 Ep=2 ST

QUESTI[3:0] RESP3 RESP2 RESP1 RESPO
0 FF OF FO 00
1 BO 40 BF 4F
2 E9 19 E6 16
3 A6 56 A9 59
4 75 85 TA 8A
5 3A CA 35 C5
6 63 93 6C 9C
7 2C DC 23 D3
8 D2 22 DD 2D
9 9D 6D 92 62
A C4 34 CB 3B
B 8B 7B 84 T4
C 58 A8 57 AT
D 17 E7 18 E8
E 4E BE 41 Bl
F 01 F1 OE FE
6.3 BRI ESIEIR
0 A A

BHIRERATHIHE DA WNNEE INEIR, HIRNE

O&MTENENEER, KSTIRENRES

), SERITTHESEEE,

H >0 5

ERES

RSHINE 10FR. SNRAEINRES
K&, HEBET—MNOBKES (EXH6.2 /)

AR (ER FWDRespSyncCmd YA ETHEERT JWHIRNFANLZETOE VBHEIR, WitHSEI®EE,

&£F WDHBTPSyncCmd
HMBHEEEREFEMABEIR,

= AN
SRS

CBEEIRITEEE, HE{E FWDRespSyncCmd 7 BB/ D S 551R1T

BRI SRR R AEIE E R LIRS AL B HFF 88 TECConfigE i, SEIRITTHESRNRS I T REEF 725

TECStatFREY,
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Error Check Statemachine

Reset

WWD or
FWD error

Error
occured

Decrement
Total error
counter

Increment
Total error
counter

& 10 BEIR T RSB RRO B RO ERSHIREE

6.4 BRSNS

Bl TRSENMIHEEER— 1 =1118488 (wdstato ZF7F8589 RESC i) , HAMITINRE="MtEEs2
—aiEHAeg (B 11) EMTHEESREENL, SREIASEMITHSRNERTN, MREE]
WEf, BABURTFEI IWE(I{FEE{IWDRENFVIRE EEIE FF2sWDConfiglH, %ISRWDREN =“0”
HAEIE. MRAEHER, WFABE(L. FRIEMEZHTHITRENXIES.2 /NTHHER 555K 6,

6.5 TEBIt#EE

B=1T=(INTEIT#HB. BOBI TR TEITEHE (REFEFEIWdstatoFBIWwDPDC{il) HEOE]
BRI e EHALL , THEER IR THRITEHE (REFEBWdstatiPHIFWDPDCTL) HINEERI]A
BTS2 EIR TSRS (REFEFEEWdStatlFMTECPDCL) BHEEIRITHESEEME (WE
11) .

MREEME, TRATRITHSIEM 1o thIh, MREEREEL, FIE=NTEITHSBE=M 1. 0
RIXFIMEERTS, THITHSBEHEEMN (BlER110R12) ,

WR KEY AREBIF (B5RESs.1/ITH) , =N TERITHSFTHNED—NES, N TLESsss-1QK 1T
TEESIE. ZMEELEAWER. FREMEGH THITAENS.2 /N HHRHE sHE 6.

6.6 e XHER2E

LEXHAERE (SSOT) FEKEY=1HE{, tNR7E KEY=08EMH, NWENEMSEENEN=1ITE
BZ—HEHBEE (BRE 11) , BENBEREXEEGEEN, WHIT TLESSSS-1QK HIR T
(B 5.1/0F) o FRIEMFHAHTRIITAEL 5.2/hWTTHHER R 6.
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6.7 TERETENXNEM AR

IR = M S S E I TLESSSS- 1QKII TIER S X T =FIRE:
¢ RERS: BENMDRTS. I01E E024E FIGN1E FIGNAE 1EEC & Z77850EConfig0 ZJOEConfig3 &1l
7“0”, HRFIBHITSEHIEXH,

v RERES: SHRUARREIMIETT

o BRELL RIER TR 6 XMITENIRIE,

ZHIRSHE XINR 11, XEREFIMMON

RSTSIf. TEItEEE. ReXHAERBMEMITHE (EXHERL)

1 . B2, MERTSHEX

Safe State WWDEC>32,0R FWDPC >32,0R TEC>32p
Ready State WWDEC<33, AND FWDPC<33,AND TEC<33p
Watchdog Reset WWDEC overflow OR FWDPC overflow OR TEC overflow (for all counters >63p)

r12 ASNE RSN RN

Ready State Safe State Watchdog Reset
RST 1 1 oY
MON 1 0 0
Power stages no influence of normal | disabled disabled
operation
O1E to O24E, IGN1E to X 0 0
IGN4E
WWD error counter no effect no effect reset?
FWD pass counter
Total error counter
Reset counter no effect no effect increment by 1
Window watchdog reset no effect increment by 1 regarding
power-down counter the overflow source
Total error power-down
counter
Functional watchdog
power-down
Secure shut off timer no effect no effect start of timer with the first
overflow if KEY =0

1) MREMNWEMREA, NEEXHNEMRBERNLE
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& Reset Generation
Window Watchdog
Resst Safe Power Down Counter
Valug=48_ |
3
32
Reset Counter RST
Ready
0
Window Watchdog
Error Counter [— MON
Overflow Functional Watchdog
[ Power Down Counter

Reset Safe
Valug=48,

= Power Down

Total Error Power
Down Counter

Ready

|
1

0

Functional Watchdog
Pass Counter counter reset

Overflow

Reset Safe
Valug=48,

Ready

0

Total Error Counter

B 11 EMUEREER

H B B A T m A ww $5iR 1T ER38. Fwp 3B T M2 S BRI EEEMIT N
g ERNRE

v MRFIHRSRES T RSBNRERE, NEEEENE

¢ MRFHRSERTE, WERBRNE.

E 12@3_—\7_4\1§u¥0
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Decrement Value = Increment Value = 14,

WDREN=0
éO\mrflow
WWD Error

Counter - _ Restart of window
watchdog period

Full scale 634

564

Reset Value 484

40,

324

7 8
Underflow

B 12 BE ARG E ) 14d BY WwD EIRIT BT R G

6.8 BOENBEIIMOBkED

LBBRR T OB HER. SERITRENEOFIRFIERZENXR, BAOETAFHIEMMN
DBKERRE R AR HEE, BEENtw,a.

Fsr sl OBk TUE B 2R A E A] LUB IS K S E 7728 WDHBTO 71 WDHBT1 3£BY, X e FMELFRMER
BRI, FEbAIUEE 21X BT WDHBTS {iIf Cmdo & & SRR SN 28F1.0 Bk B HA 1 228 8V1E,
ZIE L AN FERNETEREIN RS T FZeESP, HaE#TiEdt.

PR RIEE, MR LURIETLESSSS- 1QKAY L FRIMZEERRIENEE R, BEXMXTITH
WERELE, FIUFERABNITASONERESITHCENMEE. S, ErTLUERLLE S#HT
BB/, UEMGIERAEAITLESSSs- 1IQKAY LEIZEThAE,
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Window Watchdog

fclk used for watchdog
sequence

fclk

Pre Divider

\ 4

Error Check
Statemachine

\

Decrement

Functional
Watchdog
Pass Counter

Increment

4

fclk/16

1

Heartbeat for

Functional Watchdog

Functional Watchdog
Setting

7 bit counter

& 13

Datasheet
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6.9 mEEARRBSFFE

+13 S KIEEIIRER
Vs=13.5V, W =5V, T,=-40°C £ +150°C, FREBEANTM, EREFRANSIM CFEIERENE) -

Parameter Symbol Values Unit |Noteor Number
Window watchdog closed | tywp t 1.6 - 100.8 |ms |63 values P_6.8.1

window time

Window watchdog closed | typ t - 1.6 - ms |- P_6.8.2
window time step

Window watchdog open tawp,ot1 - 3.2 - ms P_6.9.1
window time 1

Window watchdog open b, ot2 - 6.4 - ms P_6.9.2
window time 2

Window watchdog open b, ot3 - 9.6 - ms P_6.9.3
window time 3

Window watchdog open b, ota - 12.8 - ms |- P_6.8.3
window time 4

Clock frequency accuracy i, -5 - +5 % - P_6.8.4
for window watchdog
sequence and heartbeat

Heartbeat time period tupT pt 1.6 - 203.2 |ms 127 values P_6.9.4
Secure shut off time tssor 18 20 22 min |- P_6.8.5
Datasheet 44 Rev. 1.2
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7 R BE A M0 = 4% BB 23 IX Th 2%

TLE8888-1QKERL T S XHVMEEETHAE, BIEF MREESIH (KEYAIWK) « KR XHEETES. CANIEEE
FE4reB 33 IRTHER. BLM A AR US4 :

v KEY3|HIsEWK3 | IR IEE

v CANMINCANHFICANL LR ERKH A FIREERTE] (00 5 12 F)

v TELEERERIN YA TN R FE BT 2R B9 E X BT B RIHAfS

EVE—NERREESH, MATRMERREMETFE LA, XEHFRMEBIRSIM BAT LHBE
FFAIETI 23 MER MOSFET SRR LRI EBES 2R, THERMFRIVRTMRERSSHSIH BAT EMHEE

B, XNFRESIM KEY NIREEES, THEJ[EXLTABRS. WTFHMIER, THRBHFNTESI
B BAT BY BB [ER TN ER 7 A FHBRZE.

BT e L HFFa8 Cmdo IHY WKCLR i, AILIEIS WK SIHI. AEhHLKXIFERT 28] CAN MEEAIAR X
RIRERRZS GFR 7.2 V. 7.4 /W\FH12.2.4 /\F) o REDHKEHIERSE3F] CAN MEEHRULES AV
EBERE V5VSTBY,

EOTEN CAN%KEN VS5VSTBY BATSTBY
| | 1
Engine Off CAN Wake Standby
Timer Receiver Supply
connection to Internal Suppl |
VDDIO or V5V DI ) I q
Digital Block E;*—-»
KOFFDO, Battery pIEAT
< 5 Detection
= T
z e Main Relay
© o Supply
= EOTWK Main Relay ——PIVR
KEYPJd——] Key Detection Key On Driver
Logic Wake Up Mﬁ
WKE Wake Up Pin
Detection WK _High o
——
WKCLR
SINET| mscispi V‘éaukspﬂp
.
SDb Interface MR On/Off
\J Yy
Digital
Supply block

& 14

Datasheet
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=14 BEIREHBRNFRITAH (FECUBRRZ A HBITEHIRT)

KEY =0, WK =EOTWK = CANWK=0 - MR is switched off |Supply is off
KEY =1, WK =EOTWK = CANWK= X - MR is switched on | Supplyis
KEY =0, WK or EOTWK or CANWK=1 |BAT <Vgur MR is switched on | SWitched on
KEY =0, WK or EOTWK or CANWK=1 BAT > Vigar 1 MR is switched off

7.1 B 5| B KE Y317 MR ER £ T $A BL X BT iEiR

HWNSIBIKEYR TN SZE AR RAVIRS. SEFSS/2EITLESSSS-1QK, ErhiAiEl, FrsiIlpyFAEER
ERFEHBIROTIRRHEBR, ZERIBKBATHRATIE (B 16) . TEBE, THBJIAIEIRH
NERERIRIE. AT MKEYIESEIZHR)/RiTas, ST SRR XERAERINEE,

connection to
VDDIO or V&V
D I I <l| Internal Supply
Main Relay KOFFDO
KEYPg—— Key Detection Key On ey Off Delay |
Supply
Register

& 15 TARLA NAEE

16 FRR TIEENENR M, KEY SIS (EiEIEKE) RMERESEHF250pStatoPRY(iL
KEYH,
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Wake Up by Signal at Pin KEY ; WK = EOTWK = CANWK = 0; AE=0

[

o

\/

Ramp UP/Down
Statemachine

Ramp Up

I
!

ECU Sleep : Supply Normal operation, ECU Sleep
I
I

tKEYJ : : tKEY,f :

El16 TARLAS NS R B (81 ZhAE

PRLRUTER LA TR KOFFDO A48 KEY 155, NRERRAMA, RHkBEDAN
SERBYEIE AR IEREE, RAMERAEIRIES 758 OpConfigo 1 KOD {IHIEE, A7
RLXPRAERRYIE 1 EISARL X FIERRYIE 4 2B,

KEY
A
|
V3V
A
>
t
KOFFDO
A
VDDIO—+ /
|
tcev ticotr.d t
P < - -

& 17 FARL K A RE Y B PR

7.2 B 5| ) WK 31T R4S T

51 WK BT FiEh B LA MREETHEERIIMNERCANES . BT & BB {5 S BB TLE8SSS-
1QK. FEFEHAIE], FHFEIRERERAEIFRREESIM WKIRMH, THEETHEHFERIVEIREN
ERERIRIR (. B 18 2R T 51R0 WK IREEHLIAY GPIO,
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WK BAT
3
Wake Up Pin
Detection
Supply
BAT
Detection
Wake Up MR
. — >
Wake Up Pin Filter
Detection Wake — Wake._Up Supply
Statemachine
WKIM
WK
-
A
WKCLR

B 18 MR EE A TAEE

W @5 WK 222, ST FTAThEE.

o EHEBREHENURT BATSIHINEERT (iR 14)

v TERAWK=“1” BERBRERVNERL TN TERESR (ER5.1NTHIFERS)

o R HFFEE Cmdo PRIMEEREFRI WKCLR, A TFTEKAWK=“1"ESHIIE R N EFRNERMRERS

=

=
v EEREKSERTSIM WK AR IEM G056, TRRESEIN by
19 B T ISREH RIS, S5IH WKRVIRES (E4EIEKREE) RIRFEIRESZTF25 OpStato HY WK i
SE

]

Bit WK in

OpStat0 I

w

B 19 WK #38R BY BRI Zh aE

—1
\

'I

\j

WKINT

v

‘I

twk r ks
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AT R TEILRE, FHRASRMERSS WKINT (RESIIREE 1788 OpStato Y WKINT i) . Bl 20 B
T RAERERS S = HEAPRESE, 51 WK I EFSEIERERES WKINT BN R“17, HigkMER, @i
E2ERRIES (5L F 1728 Cmdo RWKCLRIIE I “1”) EAMIWKINT (0B 22) . 5/ WKBIT—RI%
BE D RE@d 51 WK _ERIS | BIAERIST, S WK BIKkA S EFERESBRKAMEERE . TIEfTHE
B2 5.1/ H TIERSE.

WK > VWK,th”

WK inactive
WKINT=0

WK <V & WKCLR=1

Y transition after Wake Up
detection Filter Time

disabled

WKINT=0

& 20 R REES S MRERTTINSE

21 NEEEIRVASKER T HASIH WK REEESHIEEWREERY, TzENE_80H, 51 wKH
ESREESRT (BIINEmER) , HESTAEREEFHFES (HELFFEE Cmdo HHY WKCLR i =
1) BTFENBFIEH STEREN. H5IH WK REBEFR, MERTSHIRERN WK TRRES, HE
BT 5B WK #1TIREERYINEE =R B AR,
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Wake Up by Signal at Pin WK ; KEY = EOTWK = CANWK = 0; AE=0

! L

J

T
1
1
1
| -
T
[}
1

WK [
[
Status Wake WK WK WK

Statemachine' | inactive | active | inactive

WK active

I
WK disabled ¥ | WK WK |

inactive active

Up signal

Internal Wake !
WKINTD I

" wWake Up Detection Filter Time is not
shown in the diagram

IL -
[ H U t
MSC Communication 1 h
CSN : :
! 1
=T ECl B T //}%
' t
]
Set Set
WKCLR=*1" WKCLR="1*

B 21 AERIRER{S S IHREE

-

Wake Up by Signal at Pin WK ; KEY = EOTWK = CANWK = 0, AE=1

WKINT"

\

|

\

WakT

wake Up detection Filter Time is
not shown in the diagram

WKCLR="1*

Y

I t
Set

& 22 2PN A SR IR ER 1S S R THhEEE

7.3 FHEBIZIXTNES

FHEBEFENRITHATABRA I EENAEFNESBERE, EEMN T REFRPREFNAXNER
HALR, BT PN RRIF B R HH TR R, ERETEBBE (VOVERFRTFR
BECNERE, FINEEHEAE) , THRE[FREFITTRS. SBEMESSIMBATANMEBERX,

EXNRE 4.5Vo

FUEBEEIRIER 14PHNRERES BRI R. THBRBEERRE s ETREFBDIRA,
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BERERRIELSHFEECmdOPIELUIMRON, TN B2 OJLURIEKEY. WK, EOTWK #1 CANWK YR
&, HMSC/SPIITHI@BIT (T %+ 15) , THEBAVRESAIEIRES S 1228 OpStato FHII MR EE,

w15 MSC/SPI 5 N\ &< fil MRON
KEY =0, WK = EOTWK = CANWK =X MR is switched according to write command
KEY =1, WK = EOTWK = CANWK =X MR is always switched on

FHEBERRFIEBESRMIRRP, EIRN/BIANERT, WhXE, HAERERGEREE
RETFF. XSFHEENTIR, &/\XETETEIMR,off RN ZEEE UHRMERKIT,

7.4 A Th <V E 28

ST RN RN ERSE, BT NEBEFEHSTERER THE. i, LLRBELEAEENXH
B B[S M B2 TLES888-1QK, T HIEHLEEIRSIMIVSVSTBYNERELE, @I S|IHIEOTEN, ZIhaER]E@iT
EIZERVSVSTBYRBA, HiB S EIEZIAGNDREZER., EHE— M XHERFERIRIEMMA LRI ZSS.
— PRSI — DNLIRBR AR, THEESITEUSE 36 /BT, MNRITEESEIRD LLEESEHEE, WSERR
HIRER(E S, LRSIERIEIE R B S EACEZF 723EOTConfig0FEOTConfiglHE X KF 0000H BILL
RESHERTHRA. LI T RMIRIEER

o PERERRTC OTEES T, TlbiREsEREmREE

o HHIREIRTC SITEEHRIUE MR ERESE(E, B IR EH TR MERE

ELLRBIER T, NR IR E T B F1FE5E0TConfig0MEOTConfigl FAILLIR{E, MIPIER EOTWK
HERNEN . HITHESIRERES, Neh@iddr< 3728 Cmdo Y WKCLR (I E i EOTWK 157&
i,

V5VSTBY

1 ]

N\ EQTWK
EOTENBJ— | Oscillator Counter Comparator = EOTWK >

: AL T
O =

vscispl [T 2SN

KEY -
KEY i Digital Block _— ' :
Detection Interface ES'DO

Start

& 23 RN XVENIIES

T3 BB oh ] LUITE AL B & 77880pConfig0RYEOTCONF{ILHTTAC &
v BEKEY(ES (EfifB) BohFH
v EEMSCERS BT
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FEEKEYESHITREAD MSC I8SBIMIT, TS EMNHTRITE (WE 24) . BEEMIELSTFES
CmdoFRIEOTS H“1"BENIES,

WKAS(IEOTRES (I FZH7F20psStatl) WELMBATREEREAEFNNE (L, HEITEHBHBEE,
ZAIWE (L, FEitt, HAERBEHXEATEYES Z Bk Z A AVRS.

THEBEHY 24 (AT TEIRAS S 1FESEOTStat0 . EOTStatl FIEOTStat2 K El, T EiRMHIFEEA]
ENIRE, BILAER ZMEENdF < MSCReadDiag0EOT o

REESIT B A E LT, IHHESENREAREIEITTE, @BEXMTR, FTUERHLESSNE T
#atiE) (WE2s) .

WIS EFE BT B IR N ESE, TLUTEHRIERF (S EERUERIZEZ BHETE) o
B XMRERFNE, REECHREESRHNEUAER. £NTHHERERFRE. NEESEE
FRHl, ERETFIHHRSBNOPEE, BIG/INNE6E ot 147,

KX ERSSSEEER LS, @I 5IMIVSVSTBYMEERRE, HHHSENLRBHABEEEMNNE
fiiff. FINEB{IEOTRES TEIREZF F250pStatl B N“17

FREMEN (FINBFEHRIRTEMUNNEIR) AV XN ENSS T EET M, RS
B 7F23EOTConfigo FIEOTConfigl iBid & 1 A AY B8 715 Il 88 7o BB R K B BRo
IHEEHAEIHERRNE LT . NREEFVEFREN, T EEITSRHEMNR0,

WK = EOTWK = CANWK = 0; AE=0

Configuration ,Start by Key Signal® Configuration ,Start by Command*

KEY A

[
J

EOT Counter Value

full scale .
1
1
1
|
|

| ) )/

-~y

MSC Communication
CSN

A

LB
[} ] [}

| ] | t
| ] |

N

readout set command
counter configuration start
value wstart by counter
command*

= 24 AR HLE R 28 1T R N ThREER
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WK = EOTWK = CANWK = 0; AE=0
KEY A

full scale

EQOT Counter Value

~ ¥

CSN

MSC Communication

A

| [=]

~ Y

LAt

-
readout readout
counter counter
value 1 value 2

t

value 2 —value 1
At

Correction Factor =

& 25 A EhHL XA E R BN 2 ThEEEE

EHRBERT, MEFRR, HHBNITHEEER. LI, 7EECE FF 23 EOTConfigo
EOTConfiglE X T — N ARETF 0000H HYIREEHE, LbiReFEXEANEETRET 0000, WRiTEEE
BEETFLLIRESEE, NTLESSSS-1QKAIAZBIEERESEOTWK (RS WK E 7728 OpStatoPHIIEOTWK)
=EFRN (LB 26) o

BEMEEE, A5 (B WKCLRIELEFES Cmdo F9¢1”) AIAREOTWK ES E i

K16 TEERENX

EOTC[23:0]

0000004

reset value

000001xto FFFFFFy

1/128 st0 131071s=36 h+24 min+31s |timeresolution1/128s

&7 Lb3X 2R R EE X

EOTTH[15:0]

00004 reset value comparator mode disabled

0001xto FFFFy 2s5t0131070s=36h+24min+30s |comparator mode enabled, time resolution2 s
Datasheet 53 Rev. 1.2
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KEY
i : i -
| ) i i t
EOTWK I I
[ >
)] : t
j//

comparator 1
threshold /jf/:
]

MSC Communication
CSN

-

set
WKCLR =“1"

& 26 AR hH K HLE B 23 L AR SR TV T REAE
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7.5 TARCAL, PORER 0 A 3= 4k eB 2R IR Eh R BB S

x18 AR M B SIS
Vs=13.5V, Vg, =5V, T,=-40°C £ +150°C, FREREMBEN T, EMBERANIE FRIEZERE) -

Parameter Symbol Values Unit |Note or Number
Min. |Typ.|Max. Test Condition
Key On Detection Threshold Vikev,th 3.6 - 4.5 v rising edge P_7.5.1
Key On Detection Hysteresis Vv 140 250 |400 |[mV |- P_75.2
Input Current during wake-up | ke - - 055 |mA | V=5 VY P_7.53
Input Current after wake-up heey - - 0.7 mA | Vier= Vear P_7.5.31
=45V

Key Detection Filter Time ey s 7.5 16 |24 ms | V=5V P_7.5.4
Key Off Delay Time 1 feevoffd,1 100 - 200 |[ms |- P_7.5.5
Key Off Delay Time 2 teevofta,2 200 |- |400 |ms |- P_7.56
Key Off Delay Time 3 teevofta,3 400 |- 800 |ms |- P_7.5.7
Key Off Delay Time 4 teevoftd,a 800 |- |1600 |ms |- P_7.58
Output KOFFDO

Output Current Capability Ivorepo 157 |- - mA | Vkorrpo=5 V P_7.5.9
KOFFDO Output Low Level VKOFFDO,low - - 0.4 v lkorrpo <1 MA P _7.5.30

1) REIEFMR, BIRITEE.
2) NMARIHEANIEZS B ERNETZE,

xR 19 N3 R AT BB SUAF 1
Vs=135V, Vig,=5V, T;=-40°C E+150°C, FREBEMN T, ERBRBNGIH CRIEZEME)

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

Wake-up Detection Threshold | Viwkn 3.6 - 4.5 v rising edge P_7.5.10

Wake-up Detection Hysteresis | Vivkn 140 250 |400 [mV |- P_75.11

Input Current during Wake-up |k - - 055 |mA | V=5V P_7.5.12

Wake-up Detection Filter Time | fwx; 1 2 35 ms | V=5V P_7.5.13

Battery Detection Threshold | Vaatn 35 - 5 \ Vwk=5V P_7.5.14

1) REIEFMR, RIRITEE.
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20 4B IR IXEN BB SIFIE
Vs=135V, Vig,=5V, T;=-40°C E+150°C, FREBEMN T, ERMBRRNGIH (RIEREME)

Parameter Symbol Values Unit |Note or Number
MR Operation Current g - - 0.8 A - P_7.5.15
MR Overcurrent Limitation hagoc 0.8 - 15 A - P_7.5.16
MR On Voltage ViR - - 135 |V |[,z=03A P_7.5.17
MR switch off time in failure tur off 16 27 |- ms |in case of P_7.5.32
case overcurrent

and/or over-

temperature
MR On Voltage at Low Battery | Vye .7 - - 1.1 v Iyr=0.1A, P_7.5.18
Voltage, low temperature Vear=4.5V

(decreasing)

T,<25°C
MR On Voltage at Low Battery | Vit - - 105 |V Iwr=0.1A, P_7.5.19
Voltage, high temperature Vear=4.5V

(decreasing)

T,>25°C
MR Clamping Voltage ViR 40 |- |60 |V |[,z=0.2A P_7.5.20
MR Clamping Energy” Eyrl - - 65 |mJ |[r<0.3A, P_7.5.21

T;=150°C,

40*106 cycles
MR leakage current in off mode,| /y eak pos - - 5 MA | Vyr=13.5V, P_7.5.22
positive voltage Viey=0Vand
MR leakage current in off mode, /yg eak neg -100 |- - MA | Vyr=-13.5V, P_7.5.23
negative voltage Viey=0Vand

1) REFEFMH,

£2 R xVE N ESEB SIF1E
Vs=13.5V, Vg, =5V, T,=-40°C £ +150°C, FREREMEN T, EMBERANIM FRIEZERE) -

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

Oscillator Accuracy Afosea 30 |- +30 (% | Vesvstev=5 V P_7.5.24
Oscillator Frequency Variation |Af, ; 5 |- +5 % | Visystey=5 V, P_7.5.25
over Temperature T;=-40°Cto

85°C, one single

device
Counter Resolution CEOT,r - 1/128 |- S - P_7.5.26
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21 RN RINERBFESIFE (52
V=135V, Vig,=5V, T;=-40°C E+150°C, FREBEMEN T, ERMBRRNGIH CRIEREME)

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

Counter Full Scale Ceorss - - 24 bit |- P_7.5.27
- 131071 |- S -

Additional current leotsup - - 10 A | Visystay=5 V P_7.5.28

consumption at pin and

BATSTBY for enabled engine no wake-up

off timer function

Additional current leotsup.w - - 450  |pPA | Vysystey=b5 V P_7.5.29

consumption at pin and

BATSTBY for enabled wake-up

engine off timer function and

wake-up?

1) REIEFMR, RIRITEE.
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BRRETTERIERE (BIECANMTIRsZsER. EEBEMBERRE) . BFITHI BT HSs
BE (V5V) MiRIMERRSSHIERLESEIR (T5VIFITS5V2) o Fra BBiRE T AR A M ER 40 T = 4 A DR R
ESHBIE (FR7.2/0%) .

KB TFBINEFIZEEFEMOSFETHIAMFIIATI 28, LURIFTLESSSS-1QKAIThZ JHFEBITRE T, B
FiIEH R TR RBIERENERBERERENERER, MEEERBFEEEINENER (FBR
V5V, FiETIER. FRRESERIRTSVT / T5V2) HWERERBRER, MUERBTEMBEETREEEEE
FEIT 10

BATSTBY CP BATPA BATPB BAT
T T I [ H
Linear Preregulator
Ref
vsvsTRYpd—  Standby Chargepump Half Bridges il Iy
Regulator EIVG
£d vev
Linear Regulator
Ref
VD DIO P —
K
Digital - JVv
. Outputs to
To Micro E— MFi‘cro
Controller Controller Tracker

VV 5V
—

Key and Wake Up

Detection TV
—E T5V2

& 27 EBIRIER

8.1 FUET 28

FE T B3 E R SMERIZ AR R TN RMOSFETHIA T S I IV VAL B [E, S ERBELEBFIEHIRTE
IR (V5V) | ZRREEEIR (ToV1. T5v2) MNEFEIRRVMNBE, ZBRIIH AT RETERRF

SMEBMOSFETZE LE INE VO VILIMNERIERIR, FiETI2S89ThEE 2 /2 AIMOSFET IPD30N06S2L-231R il
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8.2 5V EHR

5V EHRIITATFRABFIERIETMHE, SETABMEMINERTH, EV6V3IH LRESHER
EV5V, S BRAEEIHMERFRF. NTREMBDLSUR, FRINPEHABRSE. NTIETEN
REETF TRRIEME, LIURMHSIH BATPA M BATPB,

8.3 T RIS R

ST MERSBEIR, RHET VOV IFAEERREEBE, 725/ ToV1 # ToV2 L1gk vev Z 5
HERERE. SIMMERTIIH. BRMREERERZE V6V RIF. N TREMBIDLSUK, T
BINBRAERRSR. WTATRORERFRE, SIURMSIH BATPAT BATPBAIH &,

8.4 10 B8R

TLE8888-1QKA 3.3V # 5 V 1Z[O3Z{it 10 BJE5|#IVDDIO . %5 | F AiaHIRches e, HENXFT
BiZiEEO 5|V H BT,

8.5 U EBIR
TLES888-1QK EERY T HH5 |l BATSTBY tEBHIFALERIR, FH7ES|HI VSVSTBY it sv it EBIR,
ARV IS I HEZE TR E A B,

8.6 FBATR
SR TR, AT BATPAT BATPBHI¥ it R, WIITEPCB £ ( CP#1 BATPA/ BATPB Z/8])

EIE—T BB, WEABEHBLX K TAFXT PINCP REIMERIMNBGAE

8.7 BEKE

TLE8888-1QKIRt E BB FITHIRITEIR V5V .. EREBIEIR T5V1 A T5V2 LI EBERIEE T,
5.2/ IR T X TLESSSS-1QKIRSHIFE M, Fr B #2 S(E 53R A 7% B A IR B (8] SR &I F o
BAT. T5V1. T5V2HWUdE. RERNKSIEIZEE 728 Diago #11il BATOV. T1UV. T1OV. T2UV
fT20VHEE,

VEVEIREMNEE SSHUARTHEAL (W 5.2/VHHERS) . EURRGE, EURACNTERESEFH
OpsStatl % Z| ({iL VSVUVR F1 V5VOVR) .
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RENHMARL I1C
8.8 BIRESEY
+®22 B IREB SIS
Vs=13.5V, W =5V, T,=-40°C £+150°C, FrEBEMRNTH, ERBRANSIE RIESEIME) -
Parameter Symbol Values Unit | Note or Number
Min. |Typ |Max. Test Condition
current consumption at pins leat sum - - 50 mA |static, all “off”, |P_8.8.1
BATPA, BATPB, BAT and V6V no PWM and
MSC/SPI
communication
Pre-Regulator
Pre-Driver Output Voltage V6V Vv 5.5 6 6.5 v with respect to P_8.8.2
AGND, with
external MOS
FET
IPD30N06S2L-23
Gate Output Voltage VG DVi¢ 4 - 7.5 \ Viev=5.5V; P_8.8.3
DVy6= Vg~ Vuey
Gate Output Voltage VG at low DVig) 1.7 |- - v Vearex=4-5V, P_8.8.4
Supply hG=1 pA;
DVy= Vg~ Vvey
Buffer Capacitor at V6V Cuev 1 20 [1000 |uF |23 P_8.8.37
ESR of Buffer Capacitance at V6V* | ESR\q, 0.01 2 Q  |[for Cyey<15F, P_8.8.38
ESR of Buffer Capacitance at V6V | ESR,q, 0.5 2 Q |for 15 uF < Cy< |P_8.8.39
20 pF, fesg=10 kHz
ESR of Buffer Capacitance at V6V | ESR 4, 1 2 Q  |for 20 uF < Cye< |P_8.8.40
1000 pF,
fesg=10 kHz
Buffer Capacitor at VG Cy - 47 |15 nfF |23 P_8.8.41
ESR of Buffer Capacitance at VGY |ESRg - - 1 Q fesr= 10 kHz P_8.8.42
5V Main Supply V5V
Output Voltage V5V Visy 49 |- 5.1 \% -5 mA <, P_8.8.5
<-500 mA, with
respect to AGND
Voltage Drop V6V-V5V at low Visy 4 - - 0.6 \ lysy = - 500 MA,; P_8.8.6
Supply Viear= Vearex= Ve
Voltage Drop V6V-V5V at low Visv.d.cr - - 045 |V T;=-40°C; P_8.8.7
Supply and low temperature hsy=-500 mA;
Vear= Vearex= Vker
= Wgu=4.5V"
Current Limitation Nysyim -1200 |- -500 |mA |- P_8.8.8
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& 22 EBIREBSEYE (4)
Vs=135V, VWys=5V, T;=-40°C £ +150°C, FrGBEMEX T, ERMBFRRNGIM CREZHEME) o

Parameter Symbol Values Unit | Note or Number
Min. |Typ |Max. Test Condition
Buffer Capacitor at V5V Cysy 01 |10 [220 |pF |?? P_8.8.9
ESR of Buffer Capacitance at V6V | ESRysy 0.01 2 Q  |for Cysy<10 pF, P_8.8.43
ESR of Buffer Capacitance at V5V | ESRysy 0.1 2 Q |for10 uF < Cysy< |P_8.8.44
47 pF, feg =10 kHz
ESR of Buffer Capacitance at V5V | ESRysy 0.5 2 Q for P_8.8.45

47 uF < Cys5y<220
UF, fesg= 10 kHz

Sensor Supplies T5V1 and T5V2

Output voltage tracking accuracy |DVqg, -10 |- 10 mV | D Vs = Visy- P_8.8.10
VTSVx’
4V< Vg <5.1V,
Vienx= 0V
Current Limitation IT5Vx,lim -300 |- -100 |mA P_8.8.11
Buffer Capacitor at T5V1 and Cravx - - 400 nF P_8.8.12
T5v2Y
10 Supply VDDIO
IO Supply Voltage Range Viobio 3 - 5.5 v - P_8.8.13
Current Consumption at pin Iooio - - 2 mA | Vippio=5 P_8.8.14
VDDIO V, INx =0
v,
CSN=LINTX=

CANTX=5V, MON
and RST open?

Standby Supply V5VSTBY
Output VOltage V5VSTBY VVSVSTBY 4.75 - 5.25 V —10 uA < IV5VSTBY P_8815
<-15mA
Total Standby Current | J— - - 120 MA |ECU sleep mode, |P_8.8.16
Consumption at pins BATSTBY, T;=25°C,
BAT, V6V and MR Lsystey =0 MA,
Vearstey = Vear=
V=135V,
EOTEN = CANWK
EN=0V
Buffer Capacitorat VAVSTBY?  |Cusystey |27 |100 {270 |nF |?? P_8.8.46
ESR of Buffer Capacitance at ESR\systey 10.01 |- 1 Q P_8.8.47
V5VSTBYY
Charge Pump
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+22 HBFEBRSSY (&)

Vs=135V, VWys=5V, T;=-40°C £ +150°C, FrGBEMEX T, ERMBFRRNGIM CREZHEME) o

Parameter Symbol Values Unit | Note or Number
Min. |Typ |Max. Test Condition
Charge pump Output Voltage DV 4 5 7 \Y DVep=Vep- Vear P_8.8.17
no external load
currents
Charge pump Output Voltageat |DVp 35 |- - v Vear=4.5V after P_8.8.18
low supply start up,
DVip= V- Veatex
Buffer Capacitor at CPY Cep - 47 |- nF P_8.8.19
Voltage Monitoring
V5V Undervoltage Detection Vivisvdec 445 |- 4.7 v Visydecreasing P_8.8.20
Threshold, decreasing
V5V Undervoltage Detection Vivvsv,inc 445 |- 4.8 \Y Visyincreasing P_8.8.21
Threshold, increasing
V5V Undervoltage Detection Vigsovwsy |10 50 |- mvV |- P_8.8.22
Hysteresis
V5V Undervoltage Filter Time f v s 5 10 |15 pus |- P_8.8.23
T5V1 and T5V2 Undervoltage Vivtsudee |445 |- 4.7 % V;sy, decreasing P_8.8.24
Detection Threshold
T5V1 and T5V2 Undervoltage Vivtswine |445 |- 4.8 \Y Visyy increasing P_8.8.25
Detection Threshold
T5V1 and T5V2 Undervoltage Vigsovrswx |10 50 |- mV |- P_8.8.26
Detection Hysteresis
T5V1 and T5V2 Undervoltage t v, Tsv 5 10 |15 us |- P_8.8.27
Filter Time
V5V Overvoltage Detection Vovsv 52 |- 5.6 \Y Visyincreasing P_8.8.28
Threshold
V5V Overvoltage Detection Vigsovwsy |10 - 100 mvV |- P_8.8.29
Hysteresis
V5V Overvoltage Filter Time £ ovusv 5 10 |15 pus |- P_8.8.30
T5V1 and T5V2 Overvoltage Vov,Tsvx 52 |- 5.6 v Visyincreasing P_8.8.31
Detection Threshold
T5V1 and T5V2 Overvoltage Viysovsi |10 - 100 mV |- P_8.8.32
Detection Hysteresis
T5V1 and T5V2 Overvoltage Filter| & oy 15y« 5 10 |15 us |- P_8.8.33
Time
BAT Overvoltage Detection Vovgar 28 - 304 |V Vgarincreasing P_8.8.34
Threshold
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+22 HBFEBRSSY (&)

Vs=135V, VWys=5V, T;=-40°C £ +150°C, FrGBEMEX T, ERMBFRRNGIM CREZHEME) o

Parameter Symbol Values Unit | Note or Number
BAT Overvoltage Detection Viys pat 50 - 500 mv |- P_8.8.35
Hysteresis
BAT Overvoltage Filter Time ti ovpar 5 10 |15 pus |- P_8.8.36
1) REZEFMR, HIZIHEE.
2) FEEXR/MERRIEATENEEY. VAEFAEEENRMEESHNE.,
3) BHAFEIE 0.1*Cy,y IHEXEBAFMEETF ESR
63 Rev. 1.2
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9 ThER LK

(infineon

TLE8888-1QK LI T 14 MEMINEKLR. 4 N, 4 N FIREFMIND = A IREhIS AR LUK 6
N TFRE MOSFET BV, 14 MEMITHERKIGIT A F B RMBERNE, HEb 4 HEEETF
IXKchIEmas, 3 MNIHEEEERESNIIEERR, BTFIRsNFIg002 ARSI 7 NIHERERIKChLAREB 23,

FRUHEEEE (OUTTEIOUTY) , KIMAHMBEMNINIEN; SHF AL, SSIAHERERIA
IGNEN, ##ia]BFaMsfMifad. BRIWE R TENHFILE,

INJENER}

1 RE—mry
2 E——
M3 B———
4 B——

e E——
10 B—
11 RE——T
112 [E——T

MSC

N5 E—T]
116 F—
N7 B—
Mg B—

digital block

IGNENES

,ouT1B
H
:
:

_[Fower Stage 228
_@ OUT1A
Protection Diagnosis )
etecion —% OUT4A OUT4B
Overcurrent Open Load
Clamping | |Short to GND)
[
_[Fower Stage 45A
OUT5A OUTSC
H
H
H
H
'% !
H
:
Protection | [ Diagnosis :
Overtermy
r-eEn p—— QUTTA OUTTC
Clamping | |Short to GND)
—
—  PushPull Driver20m& | —53 pres
DFBx i i
Diagnosis _EI DFE13
—5g cuTe
HE
' :
—® ouT13
L — 7
Power Stage 0.6A
& ouy14
—= i
H
—
=
=
Protection Diagnosis =
Overtemy
Overcurt| | OpenLoad | |8 OUT20
Clamping |  [Short to GND)
[
[ &K cp
BATPA
Charge-
haroe BATPB
_[Falf Eridge 06A & ourat
;
H
=
i
H
SH | & i
Protection Diagnosis :
Open Load
Ouertemp | [ShotoGhp| & OUT24
Overcument| | Short to Bat
[
— Ignition Driver 20m&
Diagnosis
—& a1
I
! 4
1= 16k
—

B 28 ThERRAEE
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=23 THER LR
Type Ron _%” Diagnosisinon Diagnosis in off
2
E % :
€ ES "
OUT1 to OUT4 Low-side 2.2A 550 mW | yes |overcurrent (shortto |open load
switch battery) shortto GND
overtemperature overtemperature
OUT5 to OUT7 Low-side 4.5A 350 mW | yes |overcurrent (shortto |open load
switch battery) short to GND
overtemperature overtemperature
OUT8to OUT13 |5V push pull |20/- - no |at pin DFBx: at pin DFBx:
output 20 mA short to battery open load
short to GND
at pin OUTx:
overvoltage at pin OUTx:
overvoltage
OUT14 to OUT20 |Low-side 0.6 A 1.5W |yes |overcurrent (shortto |open load
switch battery) short to GND
overtemperature overtemperature
OUT21to OUT24 |Halfbridge |0.6A 2.4W |no |overcurrent(shortto |open
battery/short to GND) |load
overtemperature short to
battery/short to GND
overtemperature
IGN1 to IGN4 5V push pull |20/- - no |short to battery short to battery
output 20 mA shortto GND
open load
9.1 ThERE = H

R B MSC/SPI BdEmiak an < Ml AR =%l FF25Conto ZECon3  (£114.1.5 /N7 ) SREIRIKED
BININTEINT2EHTIER, EHERNAERNEEEEEFF2DDConfigoZ|DDConfig3h5ERk (&

nia.1.4/h%) o

EH Fras/ RN LR 1R ERRE AR & =T RN AV Lo
R 24 Rn T EEENEAZMHANEEE. BEEXMSCHISPHRIEERL.

HERLAPRSER TLESSSS-1QK I TIRIREMFMBIRMM, W% 5 BFTA, MRLEFEEER, FIE

WRFEHEKF. BRNINREIEFINZMATHEIR,
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+z24 BH#ERzhmA\RERMmHE
Input Output Note

INT to IN4 OUT1 to OUT4 configuration for direct drive:
bits 01DD to 04DD of the configuration register DDConfig0

fix assignment of the inputs to the outputs

INS to IN8 IGN1 to IGN4 configuration for direct drive:
bits IGN1DD to IGN4DD of the configuration register DDConfig3

fix assignment of the inputs to the outputs

IN9 to IN12 OUT5 to OUT24 configuration for direct drive:

bits 05DD to 024DD of the configuration registers DDConfig0 to
DDConfig2

assignment of input pins:

configuration register InConfig0 to InConfig3

only 4 of this output stages can be switched directly

FRE BRI A B SR TH BERIRRE XA B .
NF—MaHENR N EZEENBMANSERE ERRE) , BHEXA, SEERHEANREST
Ko

9.2 ThER LR ERE

fERETNER PR HFERENIOE HE X, UMRESERERSEFFII0pstatlf H o BIIELSHFF
FZCMAOEHTTIRE, S MHEEREX T — N T HNBLFELEN (I ZEFF250EConfigoE OEConfig3)
LLE R E B R TAZIEFINES IR, XLEFREI R ZBENRIPTIEEFBENINEEIRFBRE
filo MNRFIFTHEERBER, MXLEAIFREEE L

B RFRREEMAIZE N, RETABMUFERMATMISEN Y (MREERIFIESERN) ,
FEFrEEEAEEANFH B UIRIEERE #HITIEH,

B REEMISEN G, FIETRmEFERMEIRE N7, HEMEBERWNER.

It FECHEIBEOUTIEOUTS, NE(EREMNINIENDRB N AE”, W FaMEHIGNIZEIGN, 1
HAEBEMINIGNENYL B (I &7 BEfE R BiE,

B AEHER R RIEE

¢ EERSHA

L BT SR R B

. MRPUITEER, WEHIEBENT AH LN B
. BB

R Sthad [ B S B -

AT RIPHRGIES TS ESRENT N, YEMBEARTBAT SELNBE"FN, WERRESHE
xWr (¥ 8.8/hFT22) o
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9.3 ThELEE

A LURHEACE ZF 7728 OutConfigo E) OutConfigs . BriConfig0. BriConfigl #1 IGNConfig VA E
IRECEBINESR, BN EN &\ 24 Fino

+&25 ThELEEMR

Configuration Configuration
Register

OUT1 to OUT4 overcurrent: current limitation or switch off OutConfig0
diagnosis in off: pull down current activated/deactivated

OuUTS5 to OUT7 overcurrent: current limitation or switch off OutConfigl
diagnosis in off: pull down current activated/deactivated

OUT8to OUT13 at pin DFBx: OutConfig2
diagnosis in off: and )
pull down current activated/deactivated 0.utConf|g3
diagnosisinon: bits0to 3

short to battery detection thresholds

OUT14to OUT20 |mode set up: delayed switch off mode for OUT17 OutConfig3
overcurrent: current limitation or switch off bits 4 and 5,
diagnosis in off: OutConfigd

pull down current activated/deactivated (OUT14 to OUT17) ,
pull up and down current activated/deactivated (OUT18 to OUT20)| OutConfig5

OUT21to OUT24 |mode set up: BriConfig0 and
active or passive freewheeling BriConfigl
high- or low-side switch mode

half or full bridge mode

delayed switch off mode for OUT21

IGN1 to IGN4 open load in activation/deactivation IGNConfig
open load current setting
open load detection time

9.4 OUT17 1 OUT21 B94FTkIHBE «FEIR X% Hfr”

7 OUT17 1 OUT21 BUIEHIIT AT TS MM E (L, @I IERXMrIhEE, WmtiESRhaE (FINE
shildkEE2s) , BMERTFREMATEMRS, AHBNAEREBEMEEREITF, EXMEITEY
T, FrEEMINEREEEE XA,

1B AC & & 7728 OutConfigd Y 017D i FACE ZF 728 BriConfigl FRRY 021D fii, BIIFXM-Mait imAC
BEAUTRMET:

v 9 L/NTHIRMIERITHIEL

o FERYKEFIRET

STFIERXFAEL,, OUT17F10UT214ECE JIEAMSC / SPIFEH! (i1017DD / 021DD A& & 1728
DDConfig2 E1I/90”)

OUT21 BIER X MR (X AR ESMISEMAXEETRFER. FARAFERENEE,

R X AR ER N R BH R EETton, delENFRIFFE. TERETHERAT, MLEHR
Fia, wHFExRAE.
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TEIERXMTE T, IERXMTER UL TR B4R Eh:
WBENTUEARE M Z AT, EIERXMMEX T ARG THEEE
v KMEIERR V5V RIE

v R IQMEIERR V5V IEE

v AR MSC Y

v TSR MON RAHIIBERKIES (“0”)

v FSIM RSTRHIBRIES (“0”)

{EFIRDOT 7E15 2 & 17 28Cmdo (IR X W E T S EH /S 5h, SEATEE M.
FER XTI E A FE AL

v IEIRKHTE B 2R iE

+  017/021 @8I $#5< CmdOE. E{iiZH|ZF 72511l 0170N/0210N A EF 172311 017E/021E
0"
+ 017D/ 021D Efi3“0”
v PERTSERERN, THRAREHEERN
MREERNSBNEEN, WERFILEIRT. RIE5.1/0T FHEX, NRBERSHT RBFIEHE
TCEEERIETURISR M, R IR XM H TR,
BEIBERT, OUT17 M OUT21 NARXFFRUTEEHIR VoV RIE K5I/ RSTHEIRES (“0”) HA
EHREM (EXFR 5.2/ T R5MK6) . TERXMELEF, UTHFHFRUFAEM:
v KEF7ES opstatl Y OE i
» FEREZ 7728 OEConfig2 F1AY 017E. 021E {iI
+ FBCEFH 7728 OutConfigd FAY 017D, 0170L. 0170C fii
v ECEZ 172 BriConfigd 9AY 021F, 021M i
v ECEZ 1723 BriConfigl A9 021D i

29 Fl B 30 B~ 7 R X AERBIFE MR A,
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Start of Delayed off
delayed off timer
mode overflow
. l L
Watchdog Operation Ready State Safe State |
State | ]
| ]
) 1
Delayed Off Trigger no trigger event X e.g. V5VUV=1 X no trigger event :
Status \ .
! |
Delayed Off Timer reset X Countup reset
: [}
1
017/021 ON : OFF
! !
017D/021D A i :
\ I
| I
OE17/0E21 1 ' 0"
h —_—
Remaining Power ON OFF :
Stages [
T
I
Remaining OEx ., " !
Bits d 0 :
T
OE 1 " !
3 =N — . A =
B 29 MEIR X BF{T 9Bl HER XU E BT 28 im
Start of
delayed off
mode
Watchdog
Error Counter <33
1
i
Watchdog Operation Ready State X Safe State X Ready State
State \
|
: |
Delayesdt:tg;l'ngger no trigger event X e.g. V5vUv=1 D MSC time out X no trigger event
i
!
Delayed Off Timer reset X Countup X reset
1
]
017/021 ON H
i
T
017D/021D L1 :
1
i
OE17/0E21 W1 :
[
Remaining Power
Stages ON OFF
Remaining OEx " "
Bits : -
1
OE 1"

& 30 RERKUrITRSRAI: FERXETER B ELLEHLTFRERT
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9.5 HiERzmNB SIS

+K 26 EERzimNBSSY
Vs=13.5V, W =5V, T,=-40°C £ +150°C, FRrEBEAENTM, ERBRANSIE (FRIESENE) -

Parameter Symbol Values Unit |Note or Number
Direct Drive Inputs IN7T to IN12
Low Level Input Voltage Viny -03 |- 0.9 \Y - P_9.5.1
High Level Input Voltage Vinn 2 - Viooio |V - P_9.5.2
Input Voltage Hysteresis VIN,hys 50 200 |- mv |- P_9.5.3
Pull Down Current I pd 25 - 100 bA | Vin= Yoopio P_9.5.4
Pull Down Current Iinpd 24 |- |- WA |Vjy=0.6V P_9.55
Delayed Switch Off for OUT17 and OUT21
Switch On Time in Delayed Switch |, 4 400 - 800 |ms |- P_9.5.6
Off Mode
OUTn N
Vbat
0.8*Vpgt==|====—————=
0.2 Voay - ——-==—7
MSC Communication
CSN
A
>
| | t
Dataframe Dataframe
switch on switch off
| |
INx ! !
-

I | t

& 31 HFXRTH
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9.6 {EMFFX% OUT1E OUT7 1 OUT14 = OUT20

BMUAXGITRETAZSENAHRAENESHUSE M. BHZIFZSFRIPHIMZMHIZETIEE.
ENRFIBTHRE—EFIRIE 9.1 /hVF5 1 9.2 /W5 VR B TIZEFIFEH. S AT ERAEMFAF
X OUT1E OUT4, BRASIH INJEN A “Ho

BEEEEEMNTRMNEARF, HLWMTEMIZEIIEE. BXIZEIIEENIER, B59.6.2 /i,
MRKRERBEREY, WAEHWERRIEXF. BXRNINERTHNEMAER, FSH 13.1.1 /N
“FITIEFETHEE”,

9.6.1 OUT1 Z oUuT7 M oUT14 E oUT20 BI1RIP

BHZELERP, UedIRNERIR,

ThEL OUT1 E OUT7 K OUT14 E OUT20 K RRIFAIEEE AFRMIET . RAIEN ST R KEMER
(@2 B EZF7F28 OutConfigd. OutConfigl. OutConfig3 =& OutConfigs HF1fY 010C & 070C i
0140C & 0200C (HTTERE) . EHEIERT (FIAIRMIGER) , RMF XS BRBER IR,
MRS RESHWERN KT LR NGREE 8, MWNELEREMS, B3N, RiIE & 27 B
TR RIZEMRNEIZERAL X FXHARE, hdthsxid.,

NTEBEMBEHERER, X7 ERFRP. FSISNTIREHEE, SRS IS HAIE —RIPIIEE,
B RERER, WERxE, BREREREE<ERMFE",.
BEXEHEXMMEITAZEIMBENER, E2H9.2/\ 5,

9.6.2 OUT1 Z oUuT7 M oUT14 E ouT20 BNiZ kR

XFFEMEEL, ST ZMIZURTIEE. YT EBMRERIZYE, ERMIRFRIFRBATIREIZHESR, X
F A FFREAIEMITE (SCG), NMIRAFHRER,

AT RGN B FFBR /X AT R, HIREBRAR, XSEHEBEMBERNIIEEINE 32fR. BEEXH
MEE, USRS,

i 2Rk Y X 115 S 58 3 T B8 /XS kG B AN BB B BT Ao O34, AfJ”'JEEE%E’JE@tH GRRE
“RUTIRE T B R &t iE B IS MR BT 18]ty 5, RIBR 27 AR ERFHEESHF 1728
OutDiag0 & OutDiagd ., BT IXENIZHTEHF2E, HABTKEMALFRIZELER,

X FHIHOUTIEOUT7HMIOUTT4EOUT7 , BILAK A1 BB AT o £ 2 FF BR 4 AT BR AV IZ M N HIER IR
(B2 IECE & F250utConfigl ElOoutConfigd ) . HIER THIEROEF TR, KWNELEEIR, H
Hi2ME R 1B KIEASHIMHKIER. H THIEMREHAY, Xt GND B ERICNETIRH.

X FimtHOUT18EOUT20 , ZWr LRI FHIEERAI LR F (GBI A& ZF F250utConfigs HHY{110180L
flo200L) ., EXMMERT, XECRTEEETMZEEE, F B 018DIAGI. 019DIAG1 1 020DIAG1
07

32 7 BN L BBIEThAE RV H BRI S AR T A £ B R BK /4 b RS BR B9 T o
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| pull down current
o i % switched off
loumn | 1 pU” it hedof_
__S_E?___J___QL____ i O current active
Imag,pd max | :
i i
! i -
' i I S—
agpaMin s ) R E— -?‘—_-—

IOUTn,I_——_'___——I__——__—_—aﬂ

Vear  Vourn

. pull down current
Ve Ve switched off

& 32 HRCEXARNREBTA

& 27 L {E B iR

OnDIAG[1:0] Priority Description
(1 = highest
priority)
00 4 no failure
01 1 short circuit to battery (overcurrent) or overtemperature
10 2 open load in off?
11 3 short circuit to ground in off?

1) XHNNERFHTE, B THEAEERA
2) IR EHAMTEREXA, W OUT18 E OUT20 KIXKAESHILHAHFF BT GND FEE&

9.6.3 {EMIFX ouT1 Z oUT7 1 OUT14 = OUT20 BS54
i+ 28 {EMIFFXOUTTZEOUT7MIOUT14ZE OUT 2088 S 4514

Vs=135V, Vig,=5V, T;=-40°C E+150°C, FREBEMN T, ERBRBNGIH CRIEZEME)

Parameter Symbol Values Unit |Note or Number
Min. |Typ.|Max. Test Condition
OUT1..4,n=1to4
Operation Current loyr - - 2.2 A P_9.6.1
Limitation Currentin Overcurrent | loyroim 2.2 - 4 A P_9.6.2
condition
Overcurrent Detection Filter Time | tocs 40 - 70 Us P_9.6.3
On Resistance Routnon - 550  |mQ |loyra=22A P_9.6.4
Clamping Voltage Voutner |50 - 60 \% loutn=0.2A P_9.6.5
Repetitive Clamping Energy Eoumna |- - 4 mJ |y <1.4A, P_9.6.6
T,=125°C,
648*106 cycles
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& 28 {XMFAFXOUTIEOUT7MIOUT14EOUT20B S5 (4R)
V=135V, Vig,=5V, T,=-40°C £ +150°C, FREREMEN T, EEMBERANIM FRIEZERE) -

Parameter Symbol Values Unit |Note or Number
Test Condition

Min. |Typ. |Max.

Leakage Current 1 IOUTn,L,1 |- - 5 MA | Vourn=13.5V, P_9.6.7
Vear=0V,
T,=60°C"?

Leakage Current 2 IOUTn,l,2 |- - 10 MA | Vourn=28Y, P_9.6.8
Vear=0V,
T,=60°C™

Leakage Current 3 IOUTn,|,3 |- - 20 MA | Vourn<28YV, P_9.6.9

Vear=0V,
T;=150°C?

Turn On Delay Time td on 1 - 7 us Voutn=13.5V, P_9.6.10
loytn=2.2 A,
resistive load®

Turn Off Delay Time ty off 1 - 8 us | Vourn=13.5V, P_9.6.11
resistive load?

Switch On Time £ on 1.8 - 7 us | Vourn=13.5V, P_9.6.12
resistive load®

Switch Off Time £ o 1.8 - 7 us | Vourn=13.5V, P_9.6.13
resistive load®

OUT5...7,n=5to 7

Operation Current loutn - - 4.5 A P_9.6.14
Limitation Currentin Overcurrent | loyrnim |45 - 8 A P_9.6.15
condition
Overcurrent Detection Filter Time |t ¢ 40 - 70 ys P_9.6.16
On Resistance Routn.on - 350 mQ |lyym=3 A P_9.6.17
Clamping Voltage Voutnew |50 - 60 % loyrn=0.2A P_9.6.18
Repetitive Clamping Energy Eoutne |- - 22 mJ | loytn<1.05A, P_9.6.19
T;=125°C,
1*109 cycles!
Leakage Current 1 IOUTn,,1 |- - 5 MA | Vourn=13.5YV, P_9.6.20
Vear=0V,
T;=60°C"
Leakage Current 2 IoUTn,l,2 |- - 10 MA | Vourn=28Y, P_9.6.21
Vear=0V,
T,=60°C"?
Leakage Current 3 IOUTn,1,3 |- - 30 MA | Vourn<28YV, P_9.6.22
Vear=0V,
T;=150°C?
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w28 {EMIFFXOUTIEOUT7MIOUT14EOUT20:E S (42)
Vs=135V, Vig,=5V, T;=-40°C E+150°C, FRAREMEN T, EMBERRAIIME FFRIEZERE) -

Parameter Symbol Values Unit |Note or Number
Turn On Delay Time t4.0n 1 - 7 us | Vourn=13.5V, P_9.6.23
resistive load®
Turn Off Delay Time ty off 1 - 7 s | Voumm=13.5V, P_9.6.24
resistive load®
Switch On Time s on 14 - 7 s | Vourn=13.5V, P_9.6.25
louta=2.2A,
resistive load®
Switch Off Time £ off 14 - 7 us | Vourn=13.5V, P_9.6.26
resistive load®
OUT14...20,n=14t0 20
Operation Current loutn - - 0.6 A P_9.6.27
Limitation Currentin Overcurrent | loyrnim |0.6 - 15 A P_9.6.28
condition
Overcurrent Detection Filter Time | Tocs 40 - 70 Us P_9.6.29
On Resistance Routnon - 1.5 |Q loyra=0.6 A P_9.6.30
OUT17 On Resistance at Low Rouri7,0n) - 1.7 Q loutn=0.1A, P_9.6.31
Battery Voltage Viarp=4.5V
Clamping Voltage Vourne |50 - 60 v loytn=0.2A P_9.6.32
Repetitive Clamping Energy Eoutna |- - 6.5 mJ | Iy, <0.3A, P_9.6.33
T,=125°C,
40*106 cycles”
Leakage Current 1 IOUTn,,1 |- - 5 A | Voura=13.5V, P_9.6.34
Vear=0V,
T,=60°C™
Leakage Current 2 IoUTn,,2 |- - 15 UA Vourn=28V, P_9.6.35
Vear=0V,
T;=60°C*
Leakage Current 3 IOUTn,,3 |- - 35 UA Vourn=28V, Vgar=0V, |P_9.6.36
T;=150°C?
Turn On Delay Time td on 1 - 7 us | Voutn=13.5V, P_9.6.37
loytn=0.3A,
resistive load®
Turn Off Delay Time ty off 1 - 7 s | Vourn=13.5V, P_9.6.38
loytn=0.3A,
resistive load®
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(infineon

=28

{EMIFFXOUTIEOUT7FIOUT14EOUT208 45 (40

Vs=135V, Vig,=5V, T;=-40°C E+150°C, FRAREMEN T, EMBERRAIIME FFRIEZERE) -

Parameter Symbol Values Unit |Note or Number

Switch On Time s on 11 - 5.6 s | Vourn=13.5YV, P_9.6.39
resistive load®

Switch Off Time £ o 11 - 5.6 s | Vourn=13.5V, P_9.6.40
resistive load®

Delayed Off Time after trigger event| ty 4 400 - 800 |ms P_9.6.41

for OUT17

Diagnosis OUT1 to 7 and OUT14 to 20

Overtemperature Switch Off Tournot |150 |- 200 |°c Y P_9.6.42

Threshold

Overtemperature Hysteresis TOUTn,Ot,hy - 10 - °C b P_9.6.43

S

Open Load in Off Detection Vy, V5V- |V8V |V5V+ |V P_9.6.44

Threshold 0.15 0.15

Short to GND in Off Detection Ve 0.6*V |0.6* [0.6*V |V P_9.6.45

Threshold 5V- V5V | 5V+0.

0.15 15

Diagnosis Pull Up Current Liag pu 270 |- -150 Vourn=0V, P_9.6.46
Vignz OV

Diagnosis Pull Down Current Liag pd 280 - 500 Vor< Vourn< Vean P_9.6.47
Vignz OV

Diagnosis Filter Time for open load | {4 60 - 135 |ps P_9.6.48

and short to GND in off

Direct Drive Inputs INJEN

Low Level Input Voltage Ving -03 |- 0.9 \Y P_9.6.49

High Level Input Voltage Vinn 2 - Viooio |V P_9.6.50

Input Voltage Hysteresis Vinhys 50 200 |- mV P_9.6.51

Pull Down Current /IN,pd 25 - 100 uA | Vin= Yeooio P_9.6.52

Pull Down Current v pa 24 - - PA | Vy=0.6V P_9.6.53

1) WEHERFERATESML, HIZIHENXo

2) FSMZEREITIRIN T RANRR; BT RAXEECET RS OUT18E OUT20

3) WE 31
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9.7 X8 OUT21 E OUT24

TLEB888-1QKEREY 4 N4, AIBMEHFIA. 2. RMIREHEMIIRE, ENRBETERIHNI
PURIFTHAE, IZBRTHRERENFMENAEIRE, BXRIZETTHRENIER, 55i59.7.2 /M,
ENGFRATHERE—FIRIE. /T 9.2 /N PRy R# I TIEHIME A, | 2987 021E = 024E
#1 0210N = 0240N XF F B MIAEMFF X BIRZ MR,

FEPeEIEIMSC / SPIEEENS SR EMAE (RESWE 33) UNRERREDLSR (RBEd A
“IREFRRHECHTIREIRERR) . EIEEIFIENR 29, BIECEZF7E2S BriConfigo fY 021M £ 024M
A EXFXER, WEREF, RBFIAELREAEEXAFBAHE,. WHEMAXIEREN, AFEEE
Bt WFEIHAXER, AFHEETIGND (B 33) . Eidfl & Z 7728 BriConfigo B 021F = 024F
IEXERITH. RRERBEMNAXEXN THESBEFRAETHRN. WFEehEER, FREREZ
RE, SRBABHBREAXA, WFEDERER, ERRBAEEXFAESHESE XMEMBIF
EX. BRETFAEBFEAXNRBIREREANEENER TR, FRIEXENITFIERIZHX

FREEBEE (W 9.7.27) - {IFBLE FIFB2E (&4F{ERE
FiEEOUT21FI0UT22Z Bl %, FB2E =

QAT 2R ENIZE, FBIE=“1"F

“VAFIEETEOUT23MI0OUT247 BN A E, *ETREST

BIZHTE R RN FERIEHE . T 021M & 024M LUKz 021F & 024F AV B {HIAE .

AR T2, BRI FIMENERIRE!

+&29 FHECE
OnM |OnFY|OnEY | OnON=1" OnON=0" |Description
1)
0 0 0 high-side =off | high-side =off | low-side switch mode and passive freewheeling at
low-side = off |low-side = off | high- side:?
both switches are disabled
0 0 1 high-side =off | high-side =off | low-side switch mode and passive freewheeling at
low-side=on |low-side = off | high- side:?
high-side switch always off, bulk diode of high-side
switch is used for passive freewheeling
0 1 0 high-side =off | high-side =off | low-side switch mode and active freewheeling at high-
low-side = off |low-side=off |side:?
both switches are disabled
0 1 1 high-side =off |high-side =on | low-side switch mode and active freewheeling at high-
low-side=on |low-side=off |side:?
high-side switch on during freewheeling
1 0 0 high-side =off |high-side =off | high-side switch mode and passive freewheeling at
low-side=off |low-side=off |low- side:?
both switches are disabled
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+ 29 EHEE (4
OnM |OnFY|OnEY | OnON=1" OnON=0" |Description
1)
1 0 1 high-side high-side =off | high-side switch mode and passive freewheeling at
=on low- low-side= off |low- side:?
side= off low-side switch always off, bulk diode of low-side
switch is used for passive freewheeling
1 1 0 high-side =off | high-side =off | high-side switch mode and active freewheeling at low-
low-side=off |low-side=off |side:?
both switches are disabled
1 1 1 high-side high-side =off | high-side switch mode and active freewheeling at low-
=on low- low-side=on |side:?
side= off low-side switch on during freewheeling
1) n=21F 24, AFEENFFEE
2) REEXZSIHA33
Half Bridge Mode :
Low Side Switch Mode with )
Freewheeling at High Side Full Bridge Mode
Half Bridge 0.6A Half Bridge 0.6A
ouT21 ouT23
Protection Diagnosis Protection Diagnosis
Open Load Open Load
Overtemp Short to GND Overtemp Short to GND
Overcurrent Short to Bat Overcurrent Short to Bat é
Half Bridge mode :
High Side S_W|tch Mode \_Nlth e Erdgs 0eA
Freewheeling at Low Side
Half Bridge 0.6A ouT24
ouT22 _I>_|
Protection Diagnosis
—D—l Open Load
Overtemp Short to GND
- - - Qvercurrent Short to Bat
Protection Diagnosis
Open Load
Overtemp Short to GND
Overcurrent Short to Bat
B 33 (MRSt AEHIE
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9.7.1 X8 OUT21 E OUT24 BI1RIP

Fihh R 2ENTRANTRFRP.

EREHENERT (BIENFERE| GND) , ZREMNRAET T RXETIRREE"2Z/E, 128l
NEN. FHRHANSEKE (=) -

AT EBEFERERR, KR RF. BDRERER, FHabXAd, BEREREE«DR
R

BXREREFHEITAREMEENERF, BEH9.2/M 5,

9.7.2 ¥ OUT21 E 0OUT24 KIiZHR
SFHEFHEE, SSHET SMIZEThEE, ST EBMIERMEMEE, PP ERTRERIPTIE (CHEE
#3BriDiaglFHYIZ #1{110210C £0240C) , IFRES BT 2 M ZF F23BriDiagl PRV IZHi{iiB1OTAIB20T

FRiRe XFFAEFFERFNAZERE GND (SCG) Xk, SCHE T 4FTRERES, 1ZHTE1E23BriDiag0 12 #f{i1021DIA
ZF024DIARRRIBIEAYIZ BEFTR 30FF RV IR E (L

BATPx

&

Vo\,low
OnDIAGO o
OnDIAG1 _<

Vo\,hlgh

& 34 FHEE (RMsENRE) p95 TR/t E R N F B

Decoder
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(infineon

F— """
g 8 g §
B 35 £ HECE RY £ 0 BR A4 BB St K BR A NI B ER
36 fE 37 B 7 A RIECE - BB R 7E /o4 H BB ERIE YT 0,
AMIZE R A EFF R X ANAER, BEMNFASNFFRERFERE N EFRRE,
v BMFXIET: KEFIBHC B AT S
o RMIFFXIE: KEFIBHG M XT BS
Low Side Switch Mode
“Sce 1oL

Idiag.pa Max 1 I

|mag.pd min f——————— -: -$~

| ’ ___________________j: Vourn_sias i Vear  Vourn

laiagpu MiNf == ————— -: ---------- 1:
Voliow Volnigh
36 T £ 3 ER A 4t A BR A U RO (EE M FF S EC B T X RS HIT 0
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i

High Side Switch Mode

ldiag,pa Max

|
| 1
| 1
i i
. i i
|diag,pd min 4 -
| 1
1 1
! ]
ldiag pu Max reeeemeeeeeeeeeecd :
. | 1
lgiagpu MiNf = — = — —— — I I =
vol,low Vu\‘mgh

] 37 5 51 EFF R Bt e B AL U N B MU X ECE TR ARSH A HIT A

Full Bridge Mode
OnDIAG[1:0]=01 OnDIAG[1:0]=00 OnDIAG[1:0]=10
1

lgiagpa Max

Id\ag‘pd min

0

Voum
Id\ag‘pu max

|diag,pu min

| 38 2R IE TXEARSHEETA

NRSMAEMFRETTF, HEIDETBCEERIES by, giag ace TTHETHER, WINERR. N TEEELER
FCE P X AN A BUE A B R, HAURIT 1% B ACE 7728 OEConfig2H Y 021E & 024EE“{RET”
REBHEN, WTFPASSEERIEEXFES (IN9 E IN12 HiTH|Z 7728 Cont2 Y 0210N = 0240N
BURR") MEBT. WF2HER, RNERBOINXARER, EARRTEHINSE, S35
B RTBUERS ) t, giag ace 12N FRER AYREHHARYESR 30FTRAVLITRIFAETEIUIZT 7723 BriDiago o 7K
ARG, FHITIERETIE b, g KIDE T, EIEEREKEGE, I2MFEFSUKENL
BRI FEE, BABRERNEMFIZE,

RIEXT BFFXRERAIZEIL, |ILEXT 2RIV TENIZHL

AR 1FHEXT FEHHRIY, B E7asM A, RAFED BRI FHIZ M & e s
Ey=
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30 BT X fEAIZ S B RER

OnDIAG[1:0]" | Priority High-Side Switch Mode Low-Side Switch Mode
(1 = highest
priority)
00 3 no failure no failure
01 2 open load in off n.a.
10 2 n.a. open load in off
11 1 short circuit to battery in off | short circuit to ground in off

1) nM21F24

AR WFEIAXRE (Rinrzt) , Bala, THHIEEN SRS A2 IE 11" 25,
B —TXTHIGEE Lo X FRTETIEGEHY, BB T BEEIC 75X, R HIR
BIZETIE &

®31 EHHRNIZHE B R

OnDIAG[1:0]" |OmDIAG[1:0]" | Full Bridge Mode
00 00 no failure
Single Failure

00 01 open load in off (or double fault open load and short to GND at
OUT22 /|0UT24)

10 10 short circuit to battery in off

01 01 short circuit to ground in off (or double fault open load and short to GND at
ouT21 /0UT23

Double Failure

00 10 open load and short circuit to bat at OUT22 /OUT24 in off

01 10 short circuit to ground at OUT271 /OUT23 and short circuit to battery at
OUT22 /OUT24 in off

10 01 short circuit to battery at OUT27 /OUT23 and short circuit to ground

or open load at OUT22 /OUT24 in off

Remaining Combinations

10 00 not existing or transition states after switch off
XX 11
11 XX
01 00

1) n=21 B m=22 8 n=23 H m=24

9.7.3 RSN
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32 EFESSY
Vs=135V, Vig,=5V, T;=-40°C £ +150°C, FREBEMN T, ERBRBNGIH CRIEZEME)

Parameter Symbol Values Unit |Note or Number
Min. Typ. | Max. Test Condition
OUT21...24,n=21t0 24
Operation Current loyr - - 0.6 A P_9.1
Overcurrent Switch Off Threshold | loutn,oc 0.6 - 15 A P 9.2
Overcurrent Switch Off Filter Time | Tocs 0.5 - 2 us P_9.3
On Resistance Routn,on - 24 Q loutn=0.3A P_9.4
OUT21 On Resistance at Low Routa1,on) - 24 Q loutn=0.1A, P_9.5
Battery Voltage, low temperature | ¢ Vear=4.5V
7,<100°C
OUT21 On Resistance at Low Routa1,ony - 2.6 Q loutn=0.1A, P_9.6
Battery Voltage, high temperature | ¢ Vgar=4.5V
7,>100°C
Leakage Current, low-side IouTn,Ll |- - 20 MA | Voun=13.5V |P_9.7
ow
Leakage Current, high-side IOUTn,Lh |-20Y - - MA | Vourn=0V P_9.8
igh
Turn On Delay Time? t4.0n - - 10 s |loytn=0.3A, P_9.9
resistive load
Turn Off Delay Time? ty off 0.1 - 10 s | loutn=0.3 A, P_9.10
resistive load
Switch On Time? £ on 0.9 - 2.5 us louta=0.3A, P_9.11
resistive load
Switch Off Time? s off 0.9 - 2.5 Ms | loyrn=0.3A, |P_9.12

resistive load

Diagnosis OUT21 to 24

Overtemperature Switch Off Toutnot | 150 - 200 °c ¥ P_9.13
Threshold
Overtemperature Hysteresis TouTnothy |~ 10 - °C 3 P_9.14
s

Open Load in Off Detection Voinigh 0.9*V5V |0.9* |0.9*V5V |V P_9.15
Threshold High Limit -0.2 V5V [+0.2
Open Load in Off Detection VoL, low 0.5*V5V |0.5* |0.5*V5V |V P_9.16
Threshold Low Limit -0.2 V5V | +0.2
Diagnosis Pull Up Current Lgiag,pu -980 - -220 HA P_9.17
Diagnosis Pull Down Current lgiagpa 150 - 300 HA P_9.18
Bridge Diagnosis Activation Time | for.diagact |60 - 135 Hs P_9.19
Bridge Diagnosis Filter Time tordiag,t  |0.5 - 2 Hs P_9.20
1) ARAHBREZSITRIRER
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2) RIFEXESIE31
3) RETEFMK, HIRITHETE,
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9.8 Wik OUT8 E OUT13 1 DFB8 E DFB13

XU 5V R A FIRENIREL MOSFET, 1S BIZ A RIAH I EFISHINEE,
EIRFEHEL—HIRIE 0.1 HH 0.2 BRMHRHTERMBAELIRET (RHIFEss
B0’ RECBIVEIRIENMAS B LB MREE) , /SR EMRINEITH, FHE3IM LR
B

9.8.1 oUT8 ZE 0oUT13 BIRIF

B—LEIhEER] LUKRISMEE MOSFET B BB A BR H R IP IR B AR I

XY F MR, RI%5|IHIDFB8ZEDFB13MAFREMIMIE MOSFET JRiRAVEEE, MR E T
AR [ 555 | I BB I BE T 5 B AR BR A T S B 34 T EL SR SE R Y

7E « B3 53 BE A0 T SR BY (8] S A M BIAE BE . SNSREBHMIAEES, WMUHIEXHE, 2R BARMEIRFE
{12 i & 7230utDiagl EOutDiag3 PN IZ ML, BUMARERE(E, «BAXE RSN EHEL”
EEBHMERENEES, XEFEQNHEMAT LUER FRERRIMOSFET, #HEKIZHRIAS H=
4H, BIEEE F1F250utConfig2f10utConfig3Hi& B I PPODE|PP2D I K5 o

IxEhes it 5 | HIBVRIP BEI IG5 | FIOUTSE OUT13 LRI BB S “i A& I (& " # T LL 3SR 5 %
. “SEEZHESEERNFEE (QNBMER) , 2k FEPPOVDiagEN YIS B & i,
ERENERT, #HERIESINENARENSAEERXE (ERIBKRS)

9.8.2 oUT8 & ouUT13 HYiZ Ui

ST FHEIRLROUTSEOUT3, RIN T SMEE MOSFET BIRFPIZHRTHAE, TEiFFER. XFRAS THE TR

A BRIRS TR M RN 2@ Rk R i DFB8SEDFB 13528, Wi BB 46 M A0 £ 2 FF BR /39 HI A2 BR A9
T N R AT AR ] ("*J”EEE%?—?—%%OMConﬁgZ) o HBTHIEBMEARN, XHARETEIF RIS

BAIE, OnDIAG[1:0] = 10B FYiZHE Ekin A= M. EEATHERNBERT, XIHAERQNZEEEN,

B 39 R/R T hat B RV E 0 Har R IE BYBRIER RV T 00
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pull down current

|
SCG | oK switched off
louTn | 1 pull up and down
ScG i OL O.K. current active
________________ e

|d\ag,pd max

lgiagpa MiN fe=—mm e e e q e e

loutny
0

>

Vear  Voum
|d\ag,pu max oo

D R pull dsmn ourrent
Vg Vo swiiched o

B 39 DFB8 E DFB13 Y51 3 FFB& #0135 3th X8 B 44 M % (7] B B9 s 1T

SQEWRR KA, AR/ IIMERCNEERMEBA. AT HHITH, KN« <#T
KA T B8 Ko 32 3t K BE A M 12 W IS IR B 18] Ly /5, IRIER 33HFIRRIMME R F MBI M & 1728
OutDiaglZEOutDiag3™, BEIIRINIZNFFE, HABZEMNLIRZETLER.

& 33 s 23R (DFBSZEDFB13)

OnDIAG[1:0] Priority Description
(1 = highest
priority)
00 4 no failure
01 1 short circuit to battery
10 2 open load in off!
11 3 short circuit to ground in off

1) FHIEBAXAN, XERD FEFBENIEE
9.9 SIS HESE OUT8 E OUT13

+K 34 K OUTSZE OUT13E S

BRBEITHZEREA, V=135V, V=5V, T,=-40°C E+150°C, FRiEBEIMENFH, BIARNGIH
(PRIEZSERAA) o

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

OUTS...13,n=8t0 13

High Level Output Voltage Voutnh 4 - 5.5 v loutn=-5mA P_9.8.1

Low Level Output Voltage VouTnl - - 0.6 V. |loytn=5 MA P_9.8.2

Pull up current loutn,pu - - -20 mA | Vourn=0V, P_9.8.3
OUTnon

Pull down current loutn,pd 20 - - mA | Vourn=5V, P_9.8.4
OUTn off
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+34

BRHEITHHE XA, V=135V, Vo =5V,

B (REZSERA) o

WK OUTSEOUTIIREHE (%)

T,= =-40°C & +150°C, FREREYMEN T, BIRANGI

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Overvoltage Detection Threshold | Voyrnovtn |5-5 - 77 v P_9.8.5
Overvoltage Diagnosis Filter Time | o7 o f 5 - 10 s P_9.8.6
Diagnosis DFB8 to DFB13
Short to Battery Detection Vbrensb1 |90 125 |150 mV |referred to PGND |P_9.8.7
ThresholdinOn 1
Short to Battery Detection Vorensba 180 225 |250 mV |referred to PGND |P_9.8.8
Threshold in On 2
Short to Battery Detection Vorensps | 350 400 (450 |mV |referredto PGND |P_9.8.9
Threshold in On 3
Short to Battery Detection Vorgnsba |0.7 0.8 |09 v referred to PGND |P_9.8.10
Threshold in On 4
Short to Battery Detection Filter | Vg, o |10 - 15 s P_9.8.11
Time
Open Load in Off Detection I'A V5V- |VBV |V5V+ |V P_9.8.12
Threshold 0.2 0.2
Short to GND in Off Detection Vie 0.5*V |0.5* |0.5*V |V P_9.8.13
Threshold 5V-0.2 | V5V | 5V+0.

2

Diagnosis Pull Down Current in Off | /.6 1 220 - 600 |[pA | Vpe,=13.5V P_9.8.14
Diagnosis Pull Up Currentin Off | /00 o -300 |- -100  |pA | Vpe,=0 V P_9.8.15
Diagnosis Filter Time for Open Laiag f off 60 - 135 ys P_9.8.16
Load and Short to GND in Off
Detection
Pull Down Currentin On lyiagpaon |- - 1.8 HA | Vpen=5 V P_9.8.17
9.10 H#ERLR IGN1 ZE IGN4

IGN1 & IGN4 25V ##%4%, BFIREFMRISATHES (Fl0, FERIGBT. AMIRAE) . FIR
HMNRNINELS, i IGNT E IGN4 BEEBRERINS] (FEM IGN1 E IGN4 ERRM FZRREVIER T,
BEFEBRRAESY)

AR EIIERELE—HIRIE.L /N F 9.2 NP ANERBITIEHNE A, tis, TEERKSIM
IGNENi& =" BB ERFeE . EXFARST (THIFERFP 07, RENEZEIRBENSIH
AR, IGNENRRBFE") , H/RENRBEFENREESE, FHESIHLREIF KR

BT HRE

A Y
X

B2 R T RIPFH RIS MIZ R ThEE,
9.10.1 IGN1 ZE IGN4 BY{RIP
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b HH AR AP R A FE A KT BR AN RE R SR SE LAY, @i 4 dan L FE /K 7 5 < BR St R B A i B (B A0
FEHh5E R AT B E 7 #ITE R A TINEI T, HthiERA B E R B AR H (S S SRt

Rz BRHE BR A M IS MR B 18] "t 0 ¢ o 5, IRIBER 35FTREVA SRR BRI 12 B F 725 1gnDiagH,
FEHNEIRS GND FERRAY, HitiXH (HERENENZAEESE) , LNFBMER, BEASEE (=

[N o

FEBERION S B EKEN, EtERNREIHERNARESERN.
HESNESCHE T 3L mRIF. IGNTHIIGN2HB—MERES, IGNIHIGN4FHA—MERES.

9.10.2 IGN1 ZE IGN4 BYiZ Ui

EFF B AEEA B SEIN A B FF RN, H B eI LUBII EACE F 7 28IGNConfigHRIfIIOLAIE . B 408
ATHRNERE, SAHARENSEAHAKN, BB EXNERLN, ZBEREERESTFS
IGNConfigHBI{iIOLIIZ &,

BN ERNEEEELSTIER (<SR RNIEEIEE") IMHEIHEh, AR REE
(183 72 Bc & F 77 88 IGNConfig AV (L IOLTIEZ « FF BR 2 M B ja] 1 E« F BN ES [B14”) f5, IBKfE
Aia 5 A A RS NEEVl L. MRBaEETABARRNREH BEREEx2TH, 12
B2 17 28 IgnDiag 2 & 1L,

HIEIRER R 5P RV CRFHT ST ESTP, 1 RAMALARS. BRI HEF28IgnDiag,
N B RIB L PRIZRTE T EH

&35 i E 2R (IGN1EIGN4)

IGNnDIAG[1:0] Priority Description
(1 = highest
priority)
00 4 no failure
01 1 short circuit to battery or overtemperature
10 2 open load
11 3 short circuit to ground in on
Datasheet 87 Rev. 1.2

2017-02-10



TLE8888-1QK
AN RS IC

(infineon

Vicn &

Y

'llGN A

et S

\

Lo

OFF

open load measurement

ON

-

-
>

t

capturing of open load
measuring result

& 40 AU B G U B AL T

9.11 SIS HIES IGNT E IGN4

* 36 HEMR R BB SIS

BAHEFTAERA, V=135V, Vg =5V, T;=-40°C E+150°C, FRrEREMIMEXN T, BRARNIIH

(BRESERA) o

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
IGN1...4,n=1to 4
High Level Output Voltage VieNnh 435 |- - \% Linn=-15 mA, P_9.9.1
Low Level Output Voltage Vionn, - - 0.6 \Y Lenn=5 MA P_9.9.2
Pull up current lonn,pu - - -20 mA | Vignn=0 V, IGNN |P_9.9.3
on
Pull down current lionn,pd 20 - - mA | Vignn=5 V, IGNNn |P_9.9.4
off
Leakage current I venn - - 120 |pA | Vigua=13.5V P_9.9.5
Leakage current to V5V L iennvsy |- - 1 MA | Vignn=13.5V P_9.9.26
Overtemperature Switch Off Tienwot | 150 - 200 |°C |Y P_9.9.6
Threshold
Overtemperature Hysteresis Tienxothys 10 °c |V P_9.9.7
Diagnosis IGN1 to IGN4
Short to Battery Detection Viennseh |64 - 7.5 v P_9.9.8
Threshold
Short to Ground Detection Vi 1.6 - 23 % P_9.9.9
Threshold
Diagnosis Filter Time for Shortto  |{gaessc |5 - 10 ys P_9.9.10
GND and Battery Detection
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*36 HER RSN (80

%5@Hﬂéﬁﬂﬂ:§2*|‘7ﬂ ) VS =13.5V, V\/s\/ =5V, TJ =-40°C £ +150°C, Fﬁﬁ %Eﬁjmﬁﬂziﬁ%

(FREZEIRA) -

ARG | R

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

Open Load Detection Threshold | Vo 4 - 45 v P_9.9.11
Open Load Switch On Current1 | /o2 120 |-100 [-40  |pA P_9.9.12
Open Load Switch On Current2 | /o2 -500 |-400 (-300 |uA P_9.9.13
Open Load Switch On Current3 |3 12 -1 [-04  |mA P_9.9.14
Open Load Switch On Current4 | /o4 -5 -4 125 |mA P 9.9.15
Open Load Time 1 toia 50 60 70 Us P_9.9.16
Open Load Time 2 tol 210|250 [290 |us P_9.9.17
Open Load Time 3 fo3 450 |510 |570 |ps P_9.9.18
Open Load Time 4 toia 690 |775 [860 |us P_9.9.19
Diagnosis Filter Time for Open tyingfor |6 10 14 ys P_9.9.20
Load Detection
Direct Drive Inputs IGNEN
Low Level Input Voltage Ving -0.3 - 0.9 Y P_9.9.21
High Level Input Voltage Vin 2 - Viooio |V P_9.9.22
Input Voltage Hysteresis Vinnys 50 200 |- mV P_9.9.23
Pull Down Current IIN,pd 25 - 100 uA [ Vin=Viobio P_9.9.24
Pull Down Current iy pa 24 - - MA | V=06V P_9.9.25
1) WSHERAERATFESMR, HIZHEN.
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10 VR E/RIEER3ZEO

B4R (VR) fFREHEOR VR B RESINRILE S IR NIER FRIEHIZS N IR O R EIRIZE B T
55, NTEMVROUTIES LA THRENRERE, IRRERERX., ATIRMTIBNESEM, X
HEENEESES (Eefm/MEIHRAE) NABAT—1TMNERX, VREXRBESHIREERRA
EREH(EBRR PRI, LU SRVRIZR2R(E S EMmiiif2s.

VR BN AB =MEITIRN, HEW—MERERSFEN. Fob VR FRERSENIEEIIMSC / SPIRYIE
HTRSIEERNSH, UNKABENEEZNEER, URFRRERNMEE, FEEXANEE
AR,

A LUBEE IR T NEM MRS B Z BIRVBERFTEMIZET VR FRIBFEOIKE, Itbsh, FIRMHE
AXZEE. GND FERRFNMAETFTE (BZFESIHL) B=MZHL,

VRINT B3

Comparator VDDIO
Detection
— . . . &
Dlﬁere_nhal Peak & Time Output Filter VROUT
_ | Amplifier Measurement y
Diagnosis

Low Pass
Filter ADC A

VRIN2 B3

Y

MSC/SPI

41 VR R 2R EOEE

10.1 =S

ERERBEANEFES NI — LIRSS, HAXEH{EVVRINth, hall F17#H[EIVVRINL,hys, hall,
VRIESHKNEBHZRX @M. IEESNMEmETHARm. ETHRANG, 5IBVRINTHIVRIN2ZBIE—
NHAEER, EEHN VR ERSSNRAER,

ERX XM HFRERRBNE S RENFH NMASHEM, A7 B8Rl T FaiEmNES 5 ENTIL,
ERER A EHBIEMIMNFEIEE. 5IBVRINTFIVRIN2Z BRI SHAIBERER N A E _ EHAMNEE,
LRIPRING M, ISR FRAREERIA IVR,clamp BI VR FRkEs (M 37) .
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IEEN @S RINR F I NEEEEHCNFNE SR RRZH . NRBRIBEENT
TS, T IERXXENEEAN. FSNNEBEIREESNAENTESIBERNRE (R
R B/ VVR,peak,min,1EVVR,peak,min,4) BT, NEESHENERFIRERURE (IR
#21% B BYVVR,peak,min,1 EVVR,peak,min,4) HY$F 4L 0T 5] K F 1€ (B 1€ N BY 18] tVR,peak,min,1 &
tVR,peak,min,2, fISTEUAHEN (LE 42) .

42 VR £ ka8 12 OB 414

R peak > tvR peak min tvRpeak < bR, peakmin

< > -t »

Vir_wi—ve_no A

VAR  peakmin
»
VR =0V \/ t
-VAR peak min
IMvR,pea] < V\R peak min
tor tor tor
Vi A e -« > -«

tvrpeak > tvR peak min

-~V

EFMBETRITEHRI TRLIEKEE, UNRIEMTH. EeNE 43fiR. HtH{ES VROUTAR
E)tof, LEETTIRK. BRI AN AV (S SR E R B K Ftof, 1o

VVRIN1-VRIN2 A
tof
V/\V g
t
t < tof
t< tof

VVROUT A
'
t

43 WK EBIT R
LU S A LUBEMSC / SPIBEIRE:
o IE{ENF{EVVR, peak,min,1EVVR,peak,min,47E 0 & Z 17285VRSConfigOF AYVRSPVII & &
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o IB{ENAETE)tVR,peak,min,1ZtVR,peak,min,27E it & & 77 28 VRSConfig0FFIVRSPTL & B
VRSConfig0

v HIHITSIEEY Eltof,1 E tof 47E AiL & B 7723 VRSConfig0O-R FIVRSF{i 1% B

10.2 KR

TLE8888-1QKEE A T TUFi AR T :

v VRIERSRESHERNIET

v VRIERSRESHFaQMIET

v VRERBESHF ENCIER

v ERERBESHCIER

EAFEZMIIRT, (IVRSM AL & FF23VRSConfigl HIUE & filo

VR ERBESHEMCNERER: ZFEMRUERT, BEBMESESENRERE, UXRMREQN
7. IBEKRNERIELINREEREANEN, BERNRERIEZIEENBTZENE N, WH
TSR ETIE] (tof,1 E tof,4) BH ACH JRILIGER, LURSHMARIXIIEATINNE SRS, BaiNE
T, XIVRSPTHIVRSPVE Fa UM B 1R ERH 2B

VRIEZRERESHE BRI : FERANEZEFEMGNIRNELDHNEEE. XHERFQN
BIAMRITEMEE, i IERKE (tof,1 = tof,4) 2 H ACH HITIREMN, LURSHNIFHXTEET
HHEHEY, FAmHIERXT, YVRSPTHIVRSPVEFEE 1M S I2/EZ# 2R,

VRIZRZZSMES TR EFNIRINT, MMER Ut NNPRES, FE 85
MR E AR, 1§EBIMSC / SPHEOTEM.

ERERBESHIMERN . WTFERERSERX, 5IHIVRIN2TERERERHI 9 FF X F{EVVRINL,th,
Hall, 1MIRIERHEAFLENILREE. TERERSBESHKIMELT, XYVRSPTHIVRSPVHFEFRINE
RERWRES, SWTHEER A, hZBEIR/DIMBERGHE (¥H17.2/0F) o

AR HVRINTFIVRINZG NIRFEARE S, NMEREFREE ZETH.

10.3 VR 22235 S K MR 2 MR
TLE8888-1QKAVRIL kg1 IS f 7 =M AR EIRVIZBTIER -
v EEHDEERE/ BB MARRRIZETIR TN BT

VRINTHIVRINZS | Y12 55 BR 5K FE S AT B
o AEFRISURIN: BIINVRINT. VRIN2 5/HIFI5: 2055
» ADCUERET: MESIFVRINTFIVRIN2Z [BIRVER[E
XEEAR T T A B 7788 VRSConfigl AY VRSDIAGMAIFTE Yo
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VR £ k230012 @3 TE AL & & 7728 VRSConfigl AEY VRSDIAGM (i FUEIZHIIRET, HEBREESTE
23 Cmdo FAHY VDIAGS i FFIAIZHTNIE. BUE VRS IZUTERE, 7 VRINT {=mMEBERIREN R
B, 7 VRIN2 b =BEIITHIEBRIR (BAALEBE A& 728 VRSConfigl HIVRSConfig2 RBY(IIZ & :
VRSI_SCXT [V 3 45 % /BB AT BR IZ BT AR =X, VRSI_OLXY M FFERIZMTE T, VRSI_ADCITI R ADCI £ &
) o NERIMPEBERMEEHNAREM, MERNNFBRMGIERESE. WE 44T,

B < il & 2 kTS 12945 R HAME R Y EIB B UAI4RIR . VRSDiag0FHIVRSDV_SC (3Eh¥TE%
e ERIZUTIRTL) . VRSDV_OL (FFERIZHTIEI) , LAAXZVRSDiaglHHIVRSDV_ADC (ADCIIE
=) o

XHFMEE, BS RS E kG BE AN ) E 88 A X3 B& 40 & 1« Fr B 420 B {E 7. ADCI
ENHHBSHADCUERIE FFADCUERE E o

L HE R R EEIZHIES F23VRSDiag0 N EE, XYMNAIVRSG (FEHITERM) . VRSB (FEMAZERI
M) FVRsoL (EIZESIHI_ERMAEFFE) o ADCIEEFER T Z23VRSDiaglHIVRSD{iI R E
Ho. ZADCIET] TS8R E N IRHIATER . BBt AT BR AN 62 EFF BR (B AR AV BT INEEIRAC M 5 5o
BIEB ML IZ BTV i S F F AR B M E L,

R EERERBESIWIERXT, 1ZWTHEERER, HEFFEIVRSConfiglH Y
VRSDIAGMFNVRSI_SC{iI. Z71Z23VRSConfig2H HIVRSI_ADCFIVRSI_OLfiI, WUKZETF
23Cmdo RIS EhER < VDIAGS R BB,
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Diagnosis Mode
Configuration

{Bits VRSDIAGM/
VRSI_SCin Reg.
VRSConfigl, Bits
VRSI_ADCNVRSI_OL in
Reg. VRSConfig2)

Wait Phase

(till transisent effects can
be neglected)

Start of Diagnosis
Measurement

(Bit VDIAG in Reg.
Cmd0)

Read out of Results

(Register VRSDiad),
VRSDiagl)

Data Valid
Bits active?

End

& 44 VRS 2B

ATHITNE, REERELETEN. E45. B 46HE 47ET T FRIRENEE,
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l |diag
D ADC Compare Register
YRINTE P VRSDIAG 0
RvR Load!2 Vampsc
Vmiddle
RVR,Load/2
Vi o] VRIN2
Vth,scg
l Idiag
]
El 45 AFiEthE R B e BN 2 8 VRS iZ R iEE
l |diag
VRIN1
R 12 I_
Vth o VR,Load -
| D
RvR Load/2 |_ Vamp,anc
VRINZ B

l Idiag

& 46 AT HEFRNER VRS IZHTIEE
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l Idiag
VRIN1
= 1
Vape RVR,LoadJ'Z
Register
I_<I_ Vraae I> ABC VRSDIAG 1
Rvr, Loadal2 Vamp.apc
VRIN2 (& I
Register VRSDIAG1 = (VRIN1-VRIN2)/VADC,LSB +VADC,offset
l Idiag

& a7 AF ADC NE B VRS iZ T EE
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10.4 VR F RS OB SRH
£+ 37 FESISME: VRIZEEREDO
Vs=13.5V, W5y =5V, T;=-40°C £ +150°C, FREREEMEXTH, EMBFRANSIH FRIESEME) -
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Input Characteristics:
VR Sensor Interface Virith -30 0 30 mV P_10.4.1
Detection Threshold
minimum amplitude for VAR peak,min1 |~ 50 - mV  |resetvalue P_10.4.2
peak detection 1
minimum amplitude for VAR peak,min2 |~ 150 - mV P_10.4.3
peak detection 2
minimum amplitude for VAR peak,min3 |~ 350 - mV P_10.4.4
peak detection 3
minimum amplitude for VAR peak,mina |~ 550 - mV P_10.4.5
peak detection 4
minimum time for peak byr peakymin,1 10 - ps reset value P_10.4.6
detection 1 1 kHz
sinusoidal
signal
minimum time for peak big peakming |~ 250 - ps 1kHz P_10.4.7
detection 2 sinusoidal
signal
VR Sensor Interface Load Ryr Load 50 75 110 kQ P_10.4.9
Resistance
VR Sensor Interface Input | A\g camp |~ - 50 mA | Ak clamp™ (Wrina - |P_10.4.18
Clamping Current hiin) /2
VR Sensor Interface Input  |AVig jamp |2 - 3 v AVAR clamp = | Vorina = |P_10.4.19
Clamping Voltage Virmls
IVR,calmp: 50 mA
Switching threshold voltage | Viginyth, hat | 0-9 - 2 v no load at pin P_10.4.20
at pin VRINT for Hall Sensor VRIN2Y
Mode
Switching hysteresis pin VARINLhys, hall | 0-35 0.5 - v no load at pin P_10.4.10
VRINT for Hall Sensor Mode VRIN2
Middle voltage level normal |V, iqqie 1.9 2.25 2.5 v P_10.4.11
mode
VRS Diagnosis:
Middle voltage level V iddie 0.9 13 1.65 v P_10.4.12
diagnosis mode
Diagnosis measurement tony - 7 8 us P_10.4.13
time
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Vs=135V, Vig,=5V, T;=-40°C £ +150°C, FRAREMEN T, EMBERRAIIME FFIEZERE) -
Parameter Symbol Values Unit |Note or Number
Min. |[Typ. |Max. Test Condition
Diagnosis current accuracy | /giag acc -30% |- +30% VRIN1 = VRINZ2 =|P_10.4.14
Viniddies
typ. values see
register
VRSConfigl and
VRSConfig2
Short to GND detection Vinsce 0.8 - 11 v P_10.4.15
threshold
Short to battery detection | Vy, ¢, 2.8 - 33 v P_10.4.16
threshold
Open load Vin ol 0.9 - 1.2 v P_10.4.17
detection threshold
ADC measurement input Ve, -1.5 - 15 v P_10.4.8
range
ADC measurement gain Vianc,Ls8 - 49 - mV  |valid from 64to 704 | P_10.4.31
ADC measurement offset Vianc offset - 374 - P_10.4.32
Output Characteristics:
Low Level Output Voltage- | Vig ourit |- - 0.4 v g our=100 pA P_10.4.21
Low Output Current
Low Level Output Voltage- | Vg ourin |- - 1.5 Vv hg our=1 MA P_10.4.22
High Output Current
High Level Output Voltage - | Vig ourny | VDDIO- |- - v lyg our=-100pA  |P_10.4.23
Low Output Current 0.4
High Level Output Voltage - | Vig ourup |VDDIO- |- - v g our=-1mA P_10.4.24
High Output Current 15
Transfer Characteristics:
Output Filter Time 1 fof 1 1 2 3 us reset value P_10.4.25
Output Filter Time 2 tora 5 75 us P_10.4.26
Output Filter Time 3 ot 3 9.5 11 13 Ws P_10.4.27
Output Filter Time 4 ota 19 21 23 Ws P_10.4.28
1) EREAISMEREREE I 17.2 /NS
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11 B BLLE (LIN)

LINEZOE AERSIX 20 kbit/s BUBERINERHNEMILIt. MIERNHRITRES M SEBILIN FE5E
&iThR2.1, HBSBRERAFIGNEITIR2.0801.3" B LINTX 2R BHITHIZZHZIXEERN,
LINIO W FELIN 2455, LINRX ZRUTHIZZAVZWEIERIH. LINTX MEHmBVEIERE LINIO
WMFERALIN BEES. LINRXBEIEE 3.3V H 5VIEORIZIESES KM LINIO AMEWREIRIEIE.
LINIO YA NS B S BIRBATPA ME X,

TLE8888-1QKAILIN #ZE[5K £% (1SO 9141) tERNYIIEREX RS . WT K &RIE, FHREMIMYIL
=P

A LUBIEEREO (MSCESPI) EEFERATERIEITRIRRIER., EE LI ELMmEEINEE,

BATECU

ECU in LIN Slave Configuration

optional

TLES8888 - LIN 2.1

Dser,int

LINTX

LINIO LIN Bus
0

Micro internal
Controller LINRX Logic

GNDECU

& a8 A BEECWLE (LIN) MBTR

TLE8888-1QKFRAILIN OB RIBMV T S AEMNERLIN, WFENIKRE, KIEINEE_LEHIERE
(HBME1 kQ, BSFRELINASEHRMENX) ZIREEZEDIBFITHIBE T E LINIO FIBATPA (B0
& 39)

1) B LN#EEITR21562%

2) BATPASLINFESEE1Thi 2.1 F7E X RIAER{H FE FEIE VSUP 48[
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BATECU

ECU in LIN Master Configuration

TLES8888 - LIN 2.1

Dser,int

LINT RJN,SL}V?
. LIN Bus
Micro internal
Controller LINRX Logic

GNDECU

& a9 B EXMLE (LIN) ETR

11.1 BT

ZEORE A =FMETER:

o LIN/KERARTU: REBLINASEEIThR2. 11T, mEEE 20 kbit/s, KEARAERFS1S0 9141

o UBRRIED: BIREEEEZR

v ERER: BITERERA 115 kbit/s, RIREHFEFRFIEEA

BN EREEBIT B SO (MSCELSPI)KiIL E T 723 ComConfigl P RILINAIRSER Y, EfiI FEBEH
TrREXAFTFERNELERE

11.2 LIN/KEZIZTTHR S ER

£ LINZER, EXREOFHTNELEERIRISHRINIT. IRERKET R, XMTALEEN
Y

11.2.1 JEE1TEME BB ESCEHEE

SFERBEBHIEEENER, BOMAET, BRGRFRIEEE. XXFLNTX =" () , &
OFRRELINIOREHE BHIRE, SNRLINIOTFRRAIRE, MLINRXmHNIRE S (Ba) o

11.2.2 {HEBEBEMEMEZEEL
HEB B EMEMEZEELRRE, EOFANTFIEMLNT 2@ E, EZREOE, THEXLINSSZE
(BIBILINIO) HITEMTF, BRI EIEEIETT,
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11.2.3 SH{FELSHMEFEDEER
LIN 320 B 5 BT RRIF. MIEHERE, TEXTLIN B&LE (S5 LINIO) #I1TERTFIENA]

MEEEET

11.2.4 TXBH

TX BRITHAEMISE M2 A T BhIE i F R FIsh s STl A SIS S BB AR LINTX 3IBIRA /R
BT HE, R LINTXESTE t > tineouw FTAYRERT” (£]) , W LN FEL LINTX BIESRHRE
F, FELNBHEEH2R, RNE LUNTX N EFARE, FRMENEE. RHNBESERER
BARIRE 9 16001L/F),

HBESThEE R LUHE D fig B & 7788 ComConfiglRYfIILINTOER A,

11.2.5 EERFRP

LINS 25t LINIOREETRRIFTIEE, AIfEdH,. MREBEIS, BERAEERXH, EZHEF
ZzComDiag FRILINOTIZHIiIG R B (L, ICEFFRNATFARENE,

Datasheet 101 Rev. 1.2
2017-02-10



TLE8888-1QK
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REDHHR RS 1C
11.3 LIN BS54
738 S LIN
Vs=135V, W =5V, T,=-40°C £ +150°C, FREBEANTM, EREFRANSIM CFIERENE) -
Parameter Symbol Values Unit |[Noteor Number
Min. |Typ. |Max. Test Condition
Supply voltage range for VeareaLin 7 - 18 v acc.Param10 |P_113.1
normal operation LIN Spec. Rev.
2.1
Limitation Current at LINIO |/, ;0 im 40 - 200 mA  |acc.Param12 |P_11.3.2
for driver dominant state LIN Spec. Rev.
2.1
Leakage Current at LINIO for | /10 teak dom | -1 - - mA  |acc. Param 13 P_11.3.3
bus dominant state and LIN Spec. Rev.
driver off 2.1 Vino=0V
Leakage Current at LINIO for | /o jeak rec |~ - 20 MA acc.Param14 |P_11.3.4
bus recessive state LIN Spec. Rev.
2.1
Vimio™ Vear
Current at LINIO during GND |/ niono_np | -1 - 1 mA  |acc.Param 15 |P_11.35
loss LIN Spec. Rev.
21 GND =V
Current at LINIO during liniono_sup |~ - 20 HA acc.Param16 |P_11.3.6
power supply loss LIN Spec. Rev.
2.1GND =V
=0V
Receiver Dominant State Vinodom |- - 04*Vy |V acc. Param 17 |P_11.3.7
ATPA LIN Spec. Rev.
2.1
Receiver Recessive State VN0 rec 0.6*VB |- - \Y acc. Param18 |P_11.3.8
ATPA LIN Spec. Rev.
2.1
Receiver switching Vinio,ent 0.475* |- 0.525* |V acc. Param19 |P_11.3.9
threshold center voltage Viatea Viatea LIN Spec. Rev.
2.1
VLINIO,cnt: (Vth,
dom+ Vth,rec)/2
Hysteresis of switching Vis - - 0.175* |V acc. Param 20 P_11.3.10
threshold Viatea LIN Spec. Rev.
2.1 VHys: Vth,rec'
Vth,dom
Voltage drop atinternal Vo 0.4 - 1 v acc. Param21 |P_11.3.11
serial diode Deerjint LIN Spec. Rev.
2.1
Resistance of internal slave | Ry save 20 - 60 kQ |acc.Param26 |P_11.3.12
resistor Rslave LIN Spec. Rev.
2.1
Datasheet 102 Rev. 1.2
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#+ 38 S LN (£2)
Vs=13.5V, W =5V, T,=-40°C £ +150°C, FREBEANTM, EREFRANSIM CFIERENE) -

Parameter Symbol Values Unit |Noteor Number
Test Condition

Min. Typ. |Max.

Duty cycle 1 D, 0.396 |- - - acc. Param27 |P_11.3.13
LIN Spec. Rev.
2.1
Duty cycle 2 D, - - 0.581 |- acc. Param28 |P_11.3.14
LIN Spec. Rev.
2.1
Duty cycle 3 D, 0417 |- - - acc. Param29 |P_11.3.15
LIN Spec. Rev.
2.1
Duty cycle 4 D, - - 0.59 - acc. Param30 |P_11.3.16
LIN Spec. Rev.
2.1
Propagation delay of trxpd,r - - 6 s acc. Param31 |P_11.3.17
receiver rising edge LIN Spec. Rev.
2.1
Propagation delay of b pa s - - 6 us acc.Param31 |P_11.3.18
receiver falling edge LIN Spec. Rev.
2.1
Propagation delay trx pdsym 2 - 2 us acc.Param32 |P_11.3.19
symmetry of receiver LIN Spec. Rev.
2.1
TX Dominant Time Out Time | feout 6 12 20 ms min. data rate of |P_11.3.20
1600bit/s
required
Bus Recessive Output Vaus,rec 0.8*Vy |- - % P_11.3.21
Voltage ATPA
Bus Dominant Output Vaus.do - - 14 vV Vearea=T1 V P_11.3.22
Voltage R,,=500Q
Bus Dominant Output Vaus.do - - 22 Vv Vgarpa= 18V P_11.3.23
Voltage R,,=500Q
LINIO Input Capacitance | C 0 - 15 25 pF |Y P_11.3.24
Overtemperature Switch Off | T,y o 150 - 200 Y P_11.3.25
Threshold
Overtemperature Hysteresis | Ty othys |- 10 - Y P_11.3.26
LINRX Output Characteristics
Low Level Output Voltage - | V| j\rxL - - 0.4 \% Iinrx = 100 pA P_11.3.27
Low Output Current
Low Level Output Voltage - |V nrxLn - - 15 v g our=1 MA P_11.3.28
High Output Current
H|gh Level output VOltage - VL|NRX,H,[ VDDIO' - - V IL|NRX: '100 uA P_ll329
Low Output Current 0.4
H|gh Level output VOltage - VL|NRX,H,h VDDIO' - - V IL|NRX: '1 mA P_ll330
High Output Current 1.5
LINTX Input Characteristics
Low Level Input Voltage Vi 03 |- 09 |v | P_11.3.31
Datasheet 103 Rev. 1.2
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+* 38 S LN (£)
Vs=135V, Ws,=5V, T;=-40°C £ +150°C, FrEBEMEX T, ERMBEFRABNGIM CREZHEME) o

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
High Level Input Voltage ViNTXh 2 - Vvooio |V P_11.3.32
Input Voltage Hysteresis Vinhys 50 200 - mV P_11.3.33
Pull Up Current linxopu -100 - -25 pA Vinmx=0 Vv P_11.3.34
Pull Up Current Nt pu - - -2.4 HA Vintx= VDDIO- | P_11.3.35
0.6V

1) EFEIEFNR, HIgHHEE,

teir ter tar

LINTX

Vinie A

VBAT

0.6* Vg
0.4* Vg

GND

tBIT dom t

y
Y

LINRX

_ trx,pd,f _ tn(.pdir t

-
Lol -

\
A

B 50 LINEONEFEE
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12 BEEFISREEM (CAN) UkE2R

FHIZEBER (CAN) B—MEBITREARSE, AT EEFHQOESS. FRRSMNNITS, BT ERITHINA,
SERBICANIZ QIR HFTEIS011898HICANYIIR R, iER TR ELUBEREMZEW. BEFEH CAN Hhi¥E
HIZSAYIR B & 2 iE a9z,

KM T B4 LHE EMESHIRZREEIIEE,

12.1 IheEi% Bl

SIRCANE— MWK LES WL, RIFHIERESIA 1IMbit/so JNCANTXFIHH CANRXEZ I FI7
Hl SR TRV, WIE S1FTR, CANEGEWET/EENREIRTIER, TV LSRR EELLEHIE
ISR BEEEURE. TREREURRN CANTX T BB ITHIR R IR A CANHFICANLAA N E Dt (E
o EWBIRIEMCANHF CANLFH R E 53 BBIEFE R CANRXA I BB TEIE .

CANUR R 2RI ERER V5VCAN $R1H, MERIZUNEEE V5VSTBY fitE, 51 V5VCAN B EEEERI5 V
BIRSIH V5V . ATIMILEBHEZRAEE, FEABASS CVSVCAN RIEEEIS M) V5VCAN #1 PGND (5|
fil50) o

CANWKEN  V5VSTBY

WKCLR | MSC/SPI

Wake [ Interface
Receiver| CANWK
— —»

oo _CANH r e ,
| JU L
R ESD| | RDIV I»
I | _ L
CANL I
I
Il
I
| DRV —MCANTX
I L
I

DIAG analog

Error Register

SIN
[]

:
sDho

VSVCAN

VDDIO
CANRX

Re

CAN
node n

| g -

CAN
node n-1

|
|
|
|
]
L —

51 =3iE CAN R P

12.2 BITIER
BUMHAREREITE A HER, TISHEERESIMA, CANEOBA=FTILEL EREE,
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1221 EEE{TER

FEBIEITIRIUT, CANWA S CANTXS M ER] AR R ITHIER A IXRICANE L, FIRCANSIM) L g
MCAN &£ E ] FRVER, EEEETRNT, FETREBEEREN:

v IREHhERIE A R EUE M CANTXS IR SN EICAN B 4%

v BRRERRETEENN, FHIGHIBMCANBLIREEICANRXS |/,

v HERMIR BB,

12.2.2 {UFYWIER
EUERIEINT, CANIZURZRIZAR] LM B A ZEE, (B2IRehem SR EZER, FIEBEHIET A
XEICANE L, EtFrEINEEE BB
o IXGHERMIHEMEZERR, F+H CANTXS|HI_ el ARVEdES# e, FHBEASZIXEI CAN &
£,
¢ BRBETEEUE, FIEEIEMCANZZIRHEEICANRXS |,
o HRERIIE R M.

12.2.3 THER

UNERTLESSSS-1QKZRBEWME, NAAFEHTILELEES, FIt, B[ EN/ZEBBEW XA, F
B R NS|B CANH F1 cCANL EBE S,

12.2.4 =iEMER

MRERIZUL2Z RIS ERIRS B VEVSTBY RERHE, MEERTHRERE @I CANWKEN 3IRIIMEREREE!
FHERIRS I VEVSTBY RELIMAY, B IMEBEREE AGND RERMEETNRE , HEMERBRIVEFE
BRI F R R .

TE“ECUMRBR™IRES T, BCANHFICANLS I H IR ME S, FEfEHIMF4E0YIE81d CAN ML EE 8
REEINEMES, SHLARSMRE, HEURNIRESSCANWK, BIMEESFG< (EHIHFF
Z3CmAOFIGFWKCLRIIIZE H“1”) , AIE{iCANWK (RESIIREFF230pSstatoHHICANWKIL) -
N E MBS 2 MBI TR A BRI EI T — R MRER, BT LEIREEIZFFROATT, SEAMEMHEUFS
SHBUKAMREE,

HX1THWE 52. E 53FE 54F7R.
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tdoI < tW’ake tWake
"l |‘. “l “‘
CANH A s . s '.‘
CANL { /7
t
V5V A
t
wake up
& 52 CAN iZFZMAEE

after ramp up of
V5VSTBY

CAN

bus dominant > twake

CAN Wake Sleep
CANWK=1 recessive

CANWK=0

bus recessive & WKCLR=1

dominant
CANWK=0

& 53 CAN MEERARZSH
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Wake Up by CAN remote wake up ; KEY = EOTWK=WK=0

CANH A
CANL

Status CAN Wake | CAN Sleep| CAN | CAN Sleep CAN Wake CAN Sleep dominant CAN Sleep
Statemachine” recessive Wake recessive recessive
MSC Communication
csn A
Eusen . Ecusow R
Set Set t
) Wake Up Filter Time is not WKCLR="1" WKCLR="1"
shown in the diagram
& 54 CAN JEFE M BY AU IR AR FE H
12.3 I HTThEE
CANW A 23 B — N ELHERIZETE T, AT LGNS LR At i fE,
12.3.1  CAN SR
FEIEREBITH, CANWAEZSE] UG T S 4kikfE:
v BEEMHA (ZETEFF23ComDiag HI{iICANBDC)
TERMEIL T 2EHRE GaL=ZEIRP)
«  CANH EHIGEE
+  CANL $Z3HhA5 R
+ CANH 5REERIRER
¢+ CANL 5{REBERIRIGH
¢+ CANH fZIEE Vo,
+ CANLAZEZE Vg,
» CANH FFE&
+ CANL FFER
+ CANH %Z#ZZE CANL
12.3.2  ZHuEFERS T
FEIEBIZITH, CANWUAZS BT UG LA T ZsthkpE -
+ CANTX Z2MiE8E (1Z#rE7728ComDiagFHICANTXTOAI)
v BB (IZHrE7E22CombDiag M AUCANOTIIL)
ERMBNEIERT, (REMENNIZHTERS . CEREAET,
Datasheet 108 Rev. 1.2

2017-02-10



o~ _.
TLES888-1QK Infineon
AN RS IC

12.4 CAN IR R SREBSHF1E

+ 39 EBSISM: cAN TR EE
Vs=135V, W =5V, T,=-40°C £ +150°C, FREBEANTM, EREFRANSIM CFIERENE) -

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

CANH voltage, recessive Ve anH rec 2 2.5 3 \Y no load P_12.4.1
state
CANL voltage, recessive Veant rec 2 2.5 3 v no load P_12.4.2
state
CANH voltage, dominant | Veagudom 275 3.5 4.5 v P_12.4.3
state
CANL voltage,dominant | Veaygom | 0.5 1.5 2.25 \% P_12.4.4
state
Differential output bus Viittoutdom | 1.5 2 3 v 4,75V < Viysyean  |P-12.4.5
voltage, dominant state <5.25V

Common mode bus voltage, | Viy -12 - 12 v 475V < Vygyean | P_12.4.6
dominant and recessive <525V
state

External Termination R, 100 120 130 Q P_12.4.7
resistor
Differential input voltage, | Viitrnrec -1 - 0.5 Vv P_12.4.8
recessive state
Differential input voltage, | Viingom |09 - 5 v P_12.4.9
dominant state
Differential receiver Vit hys 20 100 - mvV P_12.4.10
hysteresis
Common mode R, 5 - 50 kQ P_12.4.11
input resistance
Bittime ts 1 - - us P_12.4.12
Propagation delay time tod rec,dom - - 255 ns P_12.4.13

CANTX to CANRX
recessive to dominant

Propagation delay time td dom, rec - - 255 ns P_12.4.14
CANTX to CANRX
dominant to recessive
Propagation delay time todoutdom |~ - 140 ns T,=25°C;" P_12.4.15
CANTX to CANH/CANL Ceanmyeant <
recessive to dominant 10 pF
Propagation delay time tod out rec - - 140 ns T;=25°CY, P_12.4.16
CANTX to CANH/CANL Ceantjcant <
dominant to recessive 10 pF
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#+&33 S cANUREE: (40
Vs=135V, Vig,=5V, T;=-40°C £ +150°C, FRAREMEN T, EMBRRAIIME FFIEZERE) -

Parameter Symbol Values Unit |Noteor Number
Test Condition

Min. |Typ. |Max.

Bus line dominant clamping| f | dom 4 - 7 ms P_12.4.17
detection time
CANTX dominant detection| feanrx cidom |4 - 7 ms P_12.4.18
time
VS5VCAN buffer Cysvean 2 - uF recommended |P_12.4.19
capacitance? for optimized
EMC
performance
Overtemperature Switch Off | Teay o 150 - 200 °C Y P_12.4.20
Threshold
Overtemperature Hysteresis | Teayothys |~ 10 - °C Y P_12.4.21
CANRX Output Characteristics
Low Level Output Voltage - | VeanrxLy - - 0.4 % leanrx=100 pA  [P_12.4.22
Low Output Current
Low Level Output Voltage - | Veanrxin |- - 15 v leanrx=1 MA P_12.4.23
High Output Current
High Level Output Voltage - | Veanrx | VDDIO- |- - v leanrx=-100 A |P_12.4.24
Low Output Current 0.4
High Level Output Voltage - | Veangxun | VDDIO- |- - \% leanrx=-1mA  [P_12.4.25
High Output Current 15
CANTX Input Characteristics
Low level input voltage Veantx) -0.3 - 1 v P_12.4.26
High level input voltage Veantxh 2 - Visvean |V P_12.4.27
Input voltage hysteresis Veantxhys |50 200 - mvV P_12.4.28
Pull up current leantx pu -100 |- -25 HA Veanx=0 V P_12.4.29
Wake Receiver
Differential input voltage, | Vit recp -1 - 0.4 % 4,75V < Vigystay | P_12.4.30
recessive state, low power <5.25V
mode
Differential input voltage, | Vgitgomip |1.15 - 5 \ 475V < Vigystpy |P_12.4.31
dominant state, low power <5.25V
mode
Common mode bus voltage, | Ve -12 - 12 v 4,75V < Visystay |P_12.4.32
low power mode <5.25V
CAN Wake-up filter time fwake,CAN 0.75 - 5 us 475V <Visystay |P_12.4.33
<5.25V
Additional current Teanwi - - 35 pA 0V<sVeans5V, |P_12.4.34
consumption in low power 0V = Veans 5V

mode at pin BATSTBY

Datasheet 110 Rev. 1.2
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13 i FbiEE MSsC

WEHFNEE (MSC) B@—MEBITEO, £3F MWL, LB BITHRIGINRISEEIZIHIT
2. BITEESHEEHAMNHEHIZIERSBENRRRY T TEEMES L1TEE (BET{T8H)
Biam. TMTEOTUBRREBEESER” (FCLN. FCLP. SIN. SIP. CSN) =(“#i%” (FCLP.

SIP. CSN) ,

BIFMSC, RUTHISHFITHiaH S HEFIZiE, S I2IAENER, RBIERBHUTH S EE T1T
BEIERMN, FHEI[EBEBIMSC_EITEEREIR,

BLIEAZNH A MSC B“IhESS4 " #1T FTIR1E, B[HFHCSNIERE, MSC IBEHAIHEHSE
AGND,
MSCIEOEE M AIEIAYIT ¥ 5.2 N RIER 5F15R 6

Microcontroller TLE®8888
MSC interface CSN_, Chip select input
(low activ)
Shift register Sin
gle ended
et | . | _ . T &  clock
FCLP > : . Ky input
Differential
FCLN o Differential
Downstreamslp _Sing_\e_en_dij_k Downstream
| Differential |T data
:: SIN_, Differential
Asynchronous/ sSDO Serial data
synchronous < output
receive buffer Upstream
E8728

& 55 MSCIEO (GREMIX, ER)

13.1 TTEE

TTIE A BN HMEBIBLNRE L 21700,
TTBEENYEBEZEOTURMREETSER " ain L, MMZOREIYFERSMSIM (FCLN |
FCLP . SINFISIP) FlRH5| (CSNFISDO) . ¥FERimiEO, FCLNFISINWAIUEEEIVDDIO, ¥
FREESFHERZO, W MRNBEBFUIREEXENEBEEERN.

EZ0EX M RHRXPBENMAMITAERMERN. TTHIENESWMAZ SIPH SIN; ZHRNGE
S SIP- SIN 5 82iRtEXP R MAY SIPEMERENZIEES SI, SRATRMEEBEENERP, BI#5|
fl9 FCLP ] FCLN, E53B3%h FCLP - FCLN 582 iRIENAH FCLP 2HHEIMNIZIEES, HHEH CLKE
ERMEEBEERERP R,

BINMRANCSNATFRFIE, 1MEHSDORTF E1T83E. SB[ HRARIZIBEHEEPHIML.

FE TR AR, CSN{5S BohiEAiEas R,

EX T FEFRFEAYAY TN
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o Bl GERIEGI=“17)

o BUBMT GERAF(I=“0”)
BRMEMSCITSIFICLKEAIER FZRME . SIFEECLKI L AR ERE, HETEEXRE, ZE1VE
SIERY“BEBT”, FiE0"ESI EHNREFT", SIRREIERES T CLK A BifE,
TEHESTEUBMA B KN CSN MARNBBFEER. BRNFERESRIESHMNES. TEIMEZ
56 (CSNZRFHETE) , SIHBIBRZK,

A LAEFHEZRY CLK 7 S| 8% LU SR IHEY CSNVIE S RIREN S THERIL &,

ISR A LURERIRF RZE (BMEBED 21 CLK BRI .

40 FBELHIT

Event on MSC downstream upstream busy upstreamidle
valid read command frame ignored executed

valid write command frame executed” executed

valid data frame accepted accepted
invalid command ignored ignored
invalid data frame ignored ignored

1) {X1Etprep,sritprep,mria, iESH13.2/h T

BIfE S A R S s dEm, BITHH CLK iz E1T@EMIEER (k) -
CLKBYBS S A RARE X Aty » BRA TR SRR N e a0
TATIRYIREIRNERIATF CSN LIESBTMG, KT EFASG, CSNREENFHCLKE EFAEIIEIRT,.
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(infineon

This figure shows SIP and SIN function but is also valid for FCLP and FCLN

A

\"'S\N{max), VSIP{maK]

SIN 1

Venminy Y siP(min)

\VS\Ns Vs [V]

? Not defined

Vsi_nighimin) | Vb _nigh(max)

VS\N{max)s VSIP{mal:-tJ

VS\N:-:_OII’( max)

SIN

Vsing_off(min)

Vaimminy V' siP(min)

Logic function

\_f”\_f'\_f XXX XXX
1 0 X X X X X X

Drawing 10_Voltage _level_diagram.ved

X

[s]
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& 56 BB E B FE

13.1.1  FTEEILEE

NRESHEIEMEE IEE%%*&%EI’J CLK Bk (—mip9KE N 17 DESEhRkA) , MIZIs< ol ERIE s i
BRER. N#HBPEES I TFEGHITITEG

72%%“%*3&5&0

Y9NSR TLE8888-1QK 7E t > tysc mon RUXEIBRNEIEM, SFERXRAMER FRIEREHBIZHIMIIYE NN
“0”) , BZEZ1F250EConfig0EOEConfig3AYO1EE 024ENIYE 07, HEH1F22CombDiag T AIMSCHE
BIBENI B 17 IRENE 1728 ComDiagn] £ (IMSCRBAT R (L, EFfEMHRRIFTRARSES. BHTH
W, FRECEFFEI0EConfig0EOEConfig3RJO1EE 024EfIE 1", HEATHIMIHNMNE(L, B
BB EIZERE NG I A IR, TO1EE024EMIENI/E, BIRIBINIEINT2S|HIFYENE
AT R,
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13.1.2 @Sl

MPMBEBUSBEFA (BLIEEA) Hih. faaTIERIM RIS UHEE 16, XHFFEMR
SRR EMEET 17 A RITIES,

RS MIBVIRBIPN ER topp VK E A ER/NA 2 * te (2 DNESFRRKH) o

WE, WEIMERRT LA tepp = b, (INESERBOR) , BER—MHEIZKESNN (4.8 fii, CSNEBFEERK
HTLERK) , BIEEE " Mepp=tq, (1 DEEhBKH) 2B

Command frame

active phase passive
< >phase

shix sample tecL

Sl ULV

]
|
; ; command bits command data bits ;
S| invalid )II1Y co. o7 X CDO . CD7 vaal d

selection bit (1=command )

o

CSN active =tcpp=

Figures _TLE 8728 .vsd

57 MSC &5 <> 1l

MYMRNE (FEREREERIL)

F*a g U]

Bit # Description

0 (first bit) =‘1": command selection bit

1...8 Command [CO...CT7]

9...16 Data for the command [CDO...CD7]

B FhaiE SHIRIRERIIL

13.1.3 B

IR LUREB AL (BUBREAD) s, HUBMB IS BV EBURAIELE E /92811,
MRELFAEESZTIHAKE 29, NiEWEHEM,

MSCH#Ttysc monBEMEE EHWKENEIEMERMEL (25 SMEMCEENS) .
BRI TIPNER topp VK E M ER/N 2% tre. 2 DNEIBREKH) o
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data frame

active phase passive
P »| phase

A

shift sample tee

S| LU

S| invalid )\O OUTREG data bits 1 X inyalid
—_— i selection bit (0=data)
CSN i active < tDPF;
‘” Figures_TLE8728.vsd
& 58 MSC EiE il
e V) 2 &7 ]
OUTREG Bit Description
0 (first bit) =‘0’: data selection bit
1 0140N?
2 O110NY
3 0240NY
4 O0130N”
5 IGN1ONY
6 IGN20ON?Y
7 O50N?
8 O10NY
9 O150NY
10 IGN3ON?Y
11 O20N?
12 0220NY
13 O90N?
14 0230N”
15 O190N?
16 O160NY
17 O180NY
18 0200N?
19 O8ONY
20 040N
21 O170NY
Datasheet 116 Rev. 1.2
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R4 iR (42)

OUTREG Bit Description
22 O100NY

23 0210NY

24 O70NY

25 060N

26 030N

27 IGN4ONY
28 0120NY

1) EX14.1.5 ),

AR E B AR
HIEFAETEIZHF 745 Conto ECont3H,

13.2 E17EE

RITHIERY SDO B L1TIBENRY RITHIEES, HEABKEZERRmN, R4 IERERE"—ED,
SDO SR FEA{ENZBE O FHIERMTHIZET, SDO AMEBIFEMEAZE 1 FRERITE
28, SDO RYIREREILNER I 4Mes M CLK S, FBEARILLUEEMSC #1TEE,

SDO HY%aitH vl AR & J0 FHR sk HE e 5 18 i B ZF 77 28ComConfig0 P HIMSCOIHTTIR B, BCES
7F28ComConfigo F{IMSCFRE I LITIME DI EXN FHRHHREEE X

Microcontroller TLE8888
ENx CSN
SO sl
Downstream
Channel FCL FCIS
v
Divider Divider
v v
Upstream Sl SDO Shift
Channel B Control

& 59 MsC EITEE (GRWEL, VBN, HimER)

IRIEACE ZF F23ComConfig0FIMSCUF{URYIRE , #IBMIA LAE X 912881611, 1¥ILE 60, it
A2 Fl1 A3 B F i ISy EITER S =E2s,
16 i _E1THRIC T HIAE(L A0 E ASBIENX :
+ EEAEAIE:
EIEEN RS HICSNEFAR, HUHTAOEAINEIRIEACE FF25ComConfiglPMSCARNE X EE. Xt
FEBEZMREIESHIREL, A0 E A3HEFASHE.
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v ZiFEGH SRR
HERAFFE R T uD3 RETER TR Z MEEIESMELE, ZIERN TAMAZETFENX L1T8IRSE
2% (UD0-UD3) Fn3kLA4MY_E1TMiE, A0 ENXMIEEUEH, Al ENXAIEEIT,

(infineon

%43 16 I LTRSS EBUEN T A0 EEX
A0 Description
0 No read command is ignored
Aread command was sent during upstream communication. This read command was ignored
and this is signalized with A0 =1
xR a4 16 I EITRASH T EMRA T ALEX
Al Description
0 last upstream frame; after finish of this frame next transmitted read command will be
executed
1 Upstream activities required by an multiple read commands are ongoing
51 12 bit upstream data frame —’i
i — 8 bit data field — 'E
E i —"‘Efsooé‘— :
Start [ubo | up1 |up2 | upa Jupe Jups | upe [uD7 [Parity| Stopd Stopi
bit | LsB MSB bit i bit i
E-‘. 16 bit upstream data frame :i
,E |¢——————— 8 hit data field —————— !
5 i —fspot— i .
statf a0 | a1 | a2 | a3 Jupo|up1]upz |ubs Jupa [ups [ ups|uo7 [Parity] stopi stop
bit |1 sB MSB bit § bit f
& 60 MsC 1Tl
Upstream _— oy e— Next
data frame Upstream
UD6 | UD7 [Parity|Stop i Stop|Start |UDO | up1| uD2
MSBY bit | it { bit | bit | LSB
Figures_TLE8728.vsd
B 61 MsC _L1TBIERE
Ras 12 i 1T
Bit description
0 start bit, always ‘0’
1-8 upstream data bits UDO...7
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a5 12 BT (42)

Bit description

9 parity bit (The parity bit is set in order to achieve an even number of ‘1’ in Bits
UDO...7+Parity)

10,11 stop bits, always ‘1’

K46 16 fiI 4TI

Bit description

0 start bit, always ‘0’

1-4 address bits A0...3

5-12 upstream data bits UDO...7

9 parity bit (The parity bitis set in order to achieve an even number of ‘1’ in Bits
UDO...7+Parity)

10,11 stop bits, always ‘1’

WERENER R G, TE tysc rsp ABTNEE E1THFSR. EEEHITHR EITHIEE WmHRE, R[ERFR

B —PHIREIES, HIE LITHIRERTN. WRAERE—MELLAI/G CSNH EFAEREX, T
ESHINRE G S, FIBMAHRITIR FIEEHITHIREUER, MSCEMERM S LT /E&EEE
tprep,sr EMSC _L1TZ IR < RERETE] tprep,mrfAEIZBEEANIES (B 62) . ItfE, BA
ESHREEEHITH LITBEHERIT. IRENIESENRT EEFRNEESS, WG LEIBH

EEHAD. BERHTHFFECMdOPHIMSCUPIIRE N1, AIFILIEEHTHN EITER, 5
PR Z1RENEr < P A R TR AT IEENIE R,
7 M M — I
SIP —( Read Command —(On\y Data Frame executed )—(On\y Read Command ignored)—@
SDO OpStat1 X Diag0
Preparation Phase ‘
torepsr OF torepmr ‘
Execution Phase
tmscrsp
B 62 MSC_EITMBERTITEERS
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13.3 BY 4R 14

» 1 FCL J \ tecLnign L tecLiow |
| . : | I | | |
FoL M—)I/_\I\—, ﬂ
tsetug= thold | !°'I'"' |

I tswitch |
| H | |
I

|

:
sI , | I =l t
' 1.t cSNphold || 'CSNsetup

: 71
CSN ! j TN
ot ort ! J{k
SDO prep,sr prep ,mr
- >
tMsc_Rrsp
E 63 MSCEIFF

SRR MTRME LITEREMERRELTER BISMRIGLHNE) -
EATUORZEYIE] tyse pep R TIEENER LR (CSN EFHR) B ETEEHAIE (BGMTEE) ZiERYES

8o

13.4 SN

& a1 SN HEE
Vs=135V, W5 =5V, T;=-40°C £ +150°C, FREREEMEXTH, EMBFRANSIH FRIESEME) -

Parameter Symbol Values Unit |Note or Number
Min. Typ. |Max. Test Condition
Pin CSN
Input comparator low level Vesnow  [-0.3 - 0.8 P_13.4.1
Input comparator high level Vesn_hign | 1.6 - 5.5 v - P_13.4.2
Input comparator hysteresis Vesnonys (0.1 - 0.5 v - P_13.4.3
Input capacitance? Cesn 12 pF |- P_13.4.4
Input current lesn -25 - -3 MA  [0V<Vw<2V |P_1345
Internal pull up current source
to VDDIO
Pins FCLP, FCLN MSC Differential Mode
Input voltage range Vecie 0.8 - 1.6 Y - P_13.4.6
VFCLN
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& a7 BSFE: RPEE (8
Vs=135V, W =5V, T,=-40°C £ +150°C, FREBEANTM, EREFRANSIM CREIERENE) o

Parameter Symbol Values Unit |Note or Number
Min. Typ. |Max. Test Condition
Differential input high detection | Ve, pign |- - 125 mv |- P_13.4.7
level,
VFCLx_high = Vet Ve
Differential input low detection | Vi, o  |-125 - - mVvV |- P_13.4.8
level,
Vet tow™ Vrerr = Vian
Differential input hysteresis Vectonys |50 200 mV P_13.4.53
Input voltage offset, Vicix off 1.05 - 1.4 % - P_13.4.9
Ve off=0-5" (Vecip+ Viein) i
Differential capacitance Creix - - 8 pF |V P_13.4.10
between; FCLP and FCLN
Input pull down current lecin 3 - 25 HA |1V < Vi< P_13.4.12
VDDIO
Pins FCLP Single Ended Mode
Input comparator low level Vecriow  [-0.3 - 0.8 P_13.4.13
Input comparator high level Veice high |16 - 5.5 v - P_13.4.14
Input comparator hysteresis Vecrnys |01 - 0.5 v - P_13.4.15
Input capacitance Crice 12 pF Y P_13.4.16
Input pull down current leLcp 3 - 25 MA |1V <V p< P_13.4.17
VDDIO
Clock Frequency
FCLP, FCLN frequency freix - - 23 MHz P_13.4.18
FCL frequency single ended fecL - - 12,5 MHz P_13.4.19
mode
Pins SIP, SIN MSC Differential Mode
Input voltage range Vap, Vsin 0.8 - 16 voo|- P_13.4.20
Differential input high detection | Vs, nign - - 125 mVvV |- P_13.4.21
level,
VSIx_high = Vgip- Vi
Differential input low detection | Vs, 10w -125 - - mv |- P_13.4.22
level,
Vi ow= Vsip~ Vi
Differential input hysteresis Vsixhys 50 200 mV P_13.4.54
Input voltage offset, Visix_off 1.05 - 14 v - P_13.4.23
Vo o= 0-5 " (Vg V)
Differential capacitance Cqix - - 8 pF |? P_13.4.24
between SIP and SIN
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Vs=135V, W =5V, T,=-40°C £ +150°C, FREBEANTM, EREFRANSIM CFEIERENE) -

Parameter Symbol Values Unit |Note or Number
Input pull down current Isin 3 - 25 MA  |1V<Vg,< P_13.4.26
VVDDIO

Pin S/P Single Ended Mode

Input comparator low level Vsip_tow -0.3 - 0.8 P_13.4.27

Input comparator high level Vsip_high 1.6 - 5.5 \Y - P_13.4.28

Input comparator hysteresis Vsip_hys 0.1 - 0.5 v - P_13.4.29

Input capacitance Cspp 12 pF b P_13.4.30

Input pull down current lsp 3 - 25 A |1V<Vp< P_13.4.31
VDDIO

Pin SDO open drain set up

SDO output low level Voo tow: |- - 0.8 \% lspo<4 MA; P_13.4.32
Vsooow | - 04 |V |lpo<l mA P_13.4.33
SDO passive output high voltage | Vspo highp | Vobio= | Vooo |- v no load P_13.4.34
15
Output current capability lspo_max 15? - - mA | Vspo=5Vand P_13.4.35
VDDIO =
SDO pull-up current source Ispo_nigh -50 - -10 MA  |0V<Vpo<2V, |P_13.4.36
SDO in tristate,
pull up to
VDDIO
SDO (high level =inactive) pin | Cspg - - 10 pF  |measured with |P_13.4.37
capacity bias voltage of
1Vy
SDO frequency; maximum fspo 500 - - kHz |2.2kQand P_13.4.38
upstream frequency with C,=15pFY

external pull-up
Pin SDO push pull set up

SDO output low level Vepo_tow: |~ - 0.8 \% lspo<4 MA; P_13.4.39
Vsoo_iow |- - 04 |V |lgpo<l mA P_13.4.40

SDO active output high voltage | Vspg higha | Vopio— |- - \Y lspo=100 pA P_13.4.41

0.4

Timing Characteristics®

Data hold time fhold 10 - - ns |- P_13.4.42

Data Setup time fsetup 10 - - ns |- P_13.4.43

Switching time Eswitch - - 3 ns |V P_13.4.44

FCL low time tecLiow 13 - - ns |- P_13.4.45

FCL high time tecLhigh 13 - - ns |- P_13.4.46
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Vs=135V, W =5V, T,=-40°C £ +150°C, FREBEANTM, EREFRANSIM CFEIERENE) -

Parameter Symbol Values Unit |Note or Number
CSN setup time fesnsetp |10 - - ns |- P_13.4.47
CSN hold time tesnhold 10 - - ns |- P_13.4.48
MSC data time-out monitoring |fusc_mon |60 - 135 |us |- P_13.4.49
MSC upstream preparation time |, o - - 0.9+ us P_13.4.11
for single read command Aty
MSC upstream preparation time |, e, mr - - 1.8+ us P_13.4.25
for multi read command Aty
MSC upstream response time; | tysc rsp - - 100 s P_13.4.50
up-stream divider
independent
Required idle time after tepp 2/fc |- - s - P_13.4.51
command (2 clock

pulses)
Required idle time after data topp 2/fect |- - S - P_13.4.52
frame (2 clock

pulses)

1) REISEFMR, RIRITEE.
2) NMARIHRANIEZS B ERNETZE,

3) &hlE 57. B 58F1E& 63
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14 FEa5ES

141 /NI E14.L5 W THEH T FESRNESCHFMAERNE . TENBREFEFSMESH—
AR RE Xo

fRiz it
AT HFas it p RISt R BIMCLEICTRIIE (. B 64T T — 1 Rfle RIFRISRAUBILZE TFio

Offset Address 6By:

c7 ce c5 c4 c3 c2 C1 co

© Not mapped

R/W

-
—
o

.._:.
o
—
-

& 64 fR 2 M hE B8 <13k 517 BY BR 5T

XY B 7 as VIR R 2@ AIMSCELSPIMTAT AR S MIRYIL CO KiX“0"RTTRH. FRIEFFSRUE = TEE.
EEBMSLIRIMBICSNNNME, ARNFEFHREEWRMHEMEBAUFTERP. BISDORIFHL
EERBERRIERITEROKRIIMSC BiSPI #1TRY, FILFrREEYIEE S CSNBY L ARIETEIE X,

Eijin]
X B 17N E 1R @ IMSCHIER L ML SPIMIAY CO YMSCIBIERIEIRMI A X 1" RFTEH. NFIX/F
78, WTFBMNEAE, CSNNASRE, NTESHFSE, MITEXRThEE (FIiNZ 1%

) o

XEFFRERE T 7. MITLUTIEE

B ip L B F2sCmdoHP FIMRONFIMRSE(I I = 4XEB 23R . TEFTE A F S5 TLESSSS-1QK#H T

ﬁﬁ% FPIRET, eI E4REBES, BMRSE(MLIR 1" LUFERER <, EMRONMIRA“0” (%

) 1 (FB) o HECUBIT FLXEBIIIRFME, KT MBI IHECUIER,

BT f S 172 CmdoHIVDIAGS I /B 5 VRS 128 : ER“1”/BEh VRS 1287, “0"RTLTiIE,

i 85 L B f728CmdoR AIMSCUPS{{ZEIEMSC EITIBIE . WRBA 1Y, W EITBEIZEMZ
Ik, XETFEETHRISREMBEE, ZIESTHIIMEN 7 HIELEZRIFEBE. “0"R/R
TohfEo XFSPHRT, ZIELSTEK

v B EHFRCmAOPEOTS( B oA Nl X FIE 28 : WRECEMNMISE N1, WEshXK
MitEtEs. “0"RATLENE,

@stﬁwmﬂﬁﬁd

Datasheet 124 Rev. 1.2
2017-02-10



o~ _.
TLES888-1QK Infineon
AN RS IC

v BRSO EHERCMdOFAIRDOTAIE BIEIR X MERSS: “I"RRIERXMEMHBREIM, “0"&K
TRETNE

v B LEFERCMAOPHIWKCLRILERRIZEE(E S KB 1"HY, FTENZBEEESES (WKINT.
CANWK. EOTWK) 3B, “0"&RILahE,

v NN E NS FWDRespCmd FIFWDRespSyncCmd: @I X XLEEFFESHITE NIFIR, 8 UMM FET
WA IXEITLESSSS-1QK, XTRIXHINAN F TR RRRIZER SR 6 EEPAVIEIRHTT,

v ZIEENFFYMSCReadWd0 = MSCReadWd1: X AFRITEONMSCIZEFRZ MEBIES, 15EEX
HFSRNMERESHERAPHIUEN, MEFERZRBRSEMMANINFLZED REER

(LE 65) -

ESPIZEHR, ZREEMLTERITBSE,.
E%iE E1THRIE), ZERIEIES, AFEES. BELE L1TIRME, BFERAE<MSCUPS,

v REEAIESCmdSR: WMITIZIELE, RIBSE 5 TR 61117 TLESSSS-1QK VR E fiL,

v PREHFEEEIES CmdOE: MITIZIESE, PRIELFEAANBEMUHE(. BXINENER, ES
9.2/, FREREMIVIRES AIESFEs0pStatlH RS,

v BiIFEIESCmdLOCK: HITIZIESE, BIEMANBENRE N, ZUATHERLRESTFR (I
R 49) , DBRXLEHFEFSRTREIEPLRETN, BEMNIRSAIEEESI0pstatlFik

T
:tIJo
2000000008080 CC TR
e.g. MSCReadMain 1 1 1 0 1 0 0 01 0 0 1 1 0 1 1
1 0By 1 0 1 1 1 0 1 0
- =
o .2 £ e
T 8 5§ 8 8 8
22828
§ 62 g B g
CSN \ ‘
r a = =~ n
v ATV R A AR AR TR AV
] U s Uud
SIP —< MSCReadMain }
SDO ( WWDConfigl X FWDConfig X WdConfigt X OpStat1 X Diag0 )—

65 LRGBS T TR

PHEFHURKREIIONBEREMUN. WRABONEEESRGE, WS RNEFEFERTH
IR E (L,

Iiﬁ

N

i WrF 1788 DiagoF M RIT B AICOT
LT RN BFAE T BRNESME"EE, BHEMMIZINL, ZEV0E—1NERTRIZEET, Fiiud
BALRCL, HEBROTLRIZEET, ZAIA0”, g EMiZESHASNThRT B AARS,.
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LW S 17 28Diag0 P AP R FEAICF

RREFEFEMURIDEMAHHE (IR 48) o MERXLEZEUFE—ITHZNER, WHRBKEULN
“17o WNRFABIZEINIIITRL, WPRHEFEAUN0" TRIZE A AT R RBFEMBIRE,

& a8 U 7 a8 B BT LA e 2 Me o SR B i B9 1L

Register Offset Bit(s) Note
CombDiag 024, MSCTO, COMFE,
CANBDC, CANTXTO
OutDiag0 to 026, to 029y all bits central failure bit not
OutDiag4 setifonly
overtemperature is
detected
PPOVDiag 02A all bits
BriDiag0 02By all bits
BriDiagl 02Cy only overcurrent bits
IgnDiag 02Dy all bits
WdDiag 02Ex WWDTO, WWDSCE,
FWDREL, FWDREA

RN XA E R 28 F F88EOTStatOFEEOTStat2, EOTConfig0MZEOTConfigl
XLEHF RO T RNIEERPH BRIV BERER, SRR FRERNELRIFERE N,
xz,

ZHMEME M TFR

+a9 RYUEMRIMNFFIRBR

Register Offset
OutConfig0 040,
OutConfigl 041,
OutConfig2 042,
OutConfig3 043,
OutConfig4 044,
OutConfig5 045,
BriConfig0 046,
BriConfigl 047,
IGNConfig 048,
VRSConfigl 04A
VRSConfig2 04By
OpConfig0 04E,
ComConfig0 04F,
ComConfigl 050,
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* a9 RYUEMEMNFERMR (B0

Register Offset
EOTConfig0 051,
EOTConfigl 052,
InConfig0 0534
InConfigl 054,
InConfig2 055,
InConfig3 056,
DDConfig0 0574
DDConfigl 058
DDConfig2 059,
DDConfig3 05A
WDConfigl 064,
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& 50 B

Register Short Name |Register Long Name Offset Address |Reset Value
Cmdo 0014 00y
MSCReadWdo0 0034 004
MSCReadDiagOEOT 0044 00w
MSCReadDiagl 0054 00w
MSCReadCont 0064 00y
MSCReadConfig0 0074 00w
MSCReadConfigl 008 00w
MSCReadConfig2 009 00w
MSCReadOEConfig 00A4 00w
MSCReadMain 00BH4 00y
MSCReadWd1 00Cx 004
WWDServiceCmd 0154 00y
FWDRespCmd 0164 004
FWDRespSyncCmd 017y 004
WDHBTPSyncCmd 0184 004
CmdSR 01A4 004
CmdOE 01Cy 004
CmdLOCK 01Ex 004
Diag0 020 00,
Diagl 0214 00w
VRSDiag0 0224 00w
VRSDiagl 0234 00+
CombDiag 024 00y
OutDiag0 0254 00w
OutDiagl 0264 00w
OutDiag2 0274 00w
OutDiag3 028 00w
OutDiag4 029y 00w
PPOVDiag 02A4 004
BriDiag0 02By 00w
BriDiagl 02Cy 00w
IgnDiag 02Dy 00w
WdDiag 02E4 00w
EOTStato 0314 004
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R 50 FESRMAE (80

Register Short Name |Register Long Name Offset Address |Reset Value
EOTStatl 0324 00y
EOTStat2 0334 004
OpStat0 0344 004
OpStatl 0354 00w
WWDStat 0364 304
FWDStat0 037y 304
FWDStatl 0384 304
TECStat 0394 304
WdsStato 03A4 004
WdStat1 03Bu 004
WDHBTO 03Cx 004
WDHBT1 03Dy 004
OutConfig0 0404 FFu
OutConfigl 0414 3Fx
OutConfig2 042y 3Fx
OutConfig3 043y 304
OutConfig4 044 3Fx
OutConfig5 0454 3Fx
BriConfig0 0464 00w
BriConfigl 047y 00w
IGNConfig 048 00w
VRSConfig0 049 00w
VRSConfigl 04A4 00w
VRSConfig2 04By 00w
OpConfig0 04E, 0%
ComConfig0 04Fy Ady
ComConfigl 0504 0Dy
EOTConfig0 0514 00w
EOTConfigl 0524 00w
InConfig0 0534 00w
InConfigl 0544 00w
InConfig2 0554 00w
InConfig3 0564 00w
DDConfig0 0574 00w
DDConfigl 0584 00w
DDConfig2 059 00w
DDConfig3 05A4 00w
OEConfig0 05By 00w
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Register Short Name |Register Long Name Offset Address |Reset Value
OEConfigl 05Cx 004
OEConfig2 05Dy 004
OEConfig3 05EH 004
WWDConfig0 05Fy FFy
WWDConfigl 0604 Ty
FWDConfig 0614 F74
TECConfig 0624 Ty
WDConfig0 063y 47y
WDConfigl 064+ 03k
Cont0 07Bwx 004
Contl 07Cx 004
Cont2 07Dy 004
Cont3 O7Eq 004
EiFsRF I,
1411 @SHSEHES
Cmdo Offset Reset Value
001, 00,
7 6 5 4 3 2 1 0
WKCLR RDOT EOTS MSCUPS | WDHBTS | VDIAGS MRON MRSE
W w W W W W W W
Field Bits Typ Description
e

WKCLR 7 w Wake-up Signal Clear Command:

0s ,noaction

lg ,initiated clear of internal wake signals

Reset: Og
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Field Bits Type |Description

RDOT 6 w Restart Delayed off Timer Command:

0z ,noaction

1l ,delayed off timer is restarted

Reset: Os

EOTS 5 w Engine Off Timer Start Command:

0s ,noaction

1s , Start counter

Reset: Os

MSCUPS 4 w MSC Upstream Stop Bit Command:

0s ,noinfluence to upstream transmission

lg ,upstream communication is stopped

Reset: Og

WDHBTS 3 w Watchdog Heartbeat Timer Sample Command:
0z ,noaction

lg ,Watchdog Heartbeat Timer sampled (WDHBTO0 and WDHBT1)
Reset: Os

VDIAGS 2 w VRS Diagnosis Measurement Start Command:

0s ,nomeasurement

1z, start of VRS diagnosis measurement

Reset: 0g

MRON 1 w Main Relay On Command (active if MRSE = 1):
0s, initiated main relay is switched off

1g, initiated main relay is switched on

Reset: Og

MRSE 0 w Main Relay Switching Enable:

0z, main relay switching by bit MRON not enabled
1z, mainrelay switching enabled: value of MRON executed
Reset: Os

MSCReadWdo Offset Reset Value
003, 00,

7 6 5 4 3 2 1 0

WW%%ONF WD(CZ_}%)NFI WWDSTAT | WDDIAG FWD;STAT FWDOSTAT

w w W w W w w w

TECSTAT | WDSTATO
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Field Bits Type |Description

WWDCONFIG |7 w Read Status Register WWDConfig0

0 0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: Og

WDCONFIGO |6 w Read Status Register WDConfig0

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: Og

WWDSTAT 5 w Read Status Register WWDStat

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: Og

WDDIAG 4 w Read Configuration Register WdDiag

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

FWDSTAT1 |3 w Read Configuration Register FWDStat1

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: Og

FWDSTATO |2 w Read Diagnosis Register FWDStato0

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

TECSTAT 1 w Read Diagnosis Register TECStat

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

WDSTATO 0 w Read Status Register WdStat0

0s ,noaction

1z, multi read operation executed (order MSB to LSB)

Reset: 0g

MSCReadDiagOEOT Offset Reset Value
004,, 00,

7 6 5 4 3 2 1 0

PPOVDIA DIAGH EOTSTAT | EOTSTAT | EOTSTAT COMDIAG VRSDIAG | VRSDIAG
G 2 1 0 1 0
w w W W w w w W
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Field

Bits

Type

Description

PPOVDIAG

Read Diagnosis Register PPOVDiag

0z ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

DIAG1

Read Diagnosis Register Diagl

0z ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

EOTSTAT2

Read Status Register EOTStat2

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

EOTSTAT1

Read Status Register EOTStat1

0z ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

EOTSTATO

Read Status Register EOTStat0

0z ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

COMDIAG

Read Diagnosis Register ComDiag

0z ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

VRSDIAG1

Read Diagnosis Register VRSDiagl

0z ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

VRSDIAGO

Read Diagnosis Register VRSDiag0

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: Og

MSCReadDiagl

7

6

5

Offset
005,

Reset Value
00,

4

3

2

1

0

IGNDIAG

BRIDIAG
1

BRIDIAG
0

OUTDIAG
4

OUTDIAG
3

OUTDIAG
2

OUTDIAG
1

OUTDIAG
0

W
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Field

Bits

Type

Description

IGNDIAG

7

Read Diagnosis Register IgnDiag

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

BRIDIAG1

Read Diagnosis Register BriDiagl

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: Og

BRIDIAGO

Read Diagnosis Register BriDiag0

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: Og

OUTDIAG4

Read Diagnosis Register OutDiag4

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

OUTDIAG3

Read Diagnosis Register OutDiag3

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: Og

OUTDIAG2

Read Diagnosis Register OutDiag2

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

OUTDIAG1

Read Diagnosis Register OutDiagl

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

OUTDIAGO

Read Diagnosis Register OutDiag0

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

MSCReadCont

Offset
006,

Reset Value
00,

RES

CONT3 CONT2 CONT1

CONTO
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Field Bits Type |Description
CONT3 3 w Read Control Register Cont3
0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
CONT2 2 w Read Control Register Cont2
0z ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: Og
CONT1 1 w Read Control Register Cont1
0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: Og
CONTO 0 w Read Control Register Cont0
0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
MSCReadConfig0 Offset Reset Value
007, 00,,
7 6 5 4 3 2 1 0
BRICONF | BRICONF | OUTCONF | OUTCONF | OUTCONF [ OUTCONF | OUTCONF | OUTCONF
IG1 IGO0 IG5 1G4 IG3 1G2 IG1 IGO0
w w w w w w w w
Field Bits Type |Description
BRICONFIG |7 w Read Configuration Register BriConfigl
1 0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
BRICONFIG |6 w Read Configuration Register BriConfig0
0 0z ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
OUTCONFI |5 w Read Configuration Register OutConfig5
G5 0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
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Field Bits Type |Description
OUTCONFIG |4 w Read Configuration Register OutConfig4
4 0z ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
OUTCONFIG |3 w Read Configuration Register OutConfig3
3 0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
OUTCONFIG |2 w Read Configuration Register OutConfig2
2 0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
OUTCONFIG |1 w Read Configuration Register OutConfigl
1 0z ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
OUTCONFIG |0 w Read Configuration Register OutConfig0
0 0z ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
MSCReadConfigl Offset Reset Value
008, 00,
7 6 5 4 3 2 1 0
EOTCONF | EOTCONF | VRSCONF | VRSCONF | OPCONFI | COMCONF | COMCONF | IGNCONF
1G1 IGO0 1G1 IGO0 GO IG1 IGO0 IG
w w w w w w w w
Field Bits Type |Description
EOTCONFIG1 |7 w Read Configuration Register EOTConfigl
0z ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
EOTCONFIGO |6 w Read Configuration Register EOTConfig0
0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: Og
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Field Bits Type |Description
VRSCONFIG1 |5 w Read Configuration Register VRSConfigl
0z ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
VRSCONFIGO |4 w Read Configuration Register VRSConfig0
0z ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
OPCONFIGO |3 w Read Configuration Register OpConfig0
0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
COMCONFIG1 |2 w Read Configuration Register ComConfigl
0z ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
COMCONFIGO |1 w Read Configuration Register ComConfig0
0z ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
IGNCONFIG |0 w Read Configuration Register IGNConfig
0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
MSCReadConfig2 Offset Reset Value
009, 00,
7 6 5 4 3 2 1 0
INCONFI INCONFI INCONFI INCONFI DDCONFI | DDCONFI DDCONFI DDCONFI
G3 G2 G1 GO G3 G2 G1 GO
W w w w w W w w
Field Bits Type |Description
INCONFIG3 |7 w Read Configuration Register InConfig3
0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: Og
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Field Bits Type |Description
INCONFIG2 |6 w Read Configuration Register InConfig2
0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
INCONFIG1 |5 w Read Configuration Register InConfigl
0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
INCONFIGO |4 w Read Configuration Register InConfig0
0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
DDCONFIG3 |3 w Read Configuration Register DDConfig3
0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
DDCONFIG2 |2 w Read Configuration Register DDConfig2
0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
DDCONFIG1 |1 w Read Configuration Register DDConfigl
0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
DDCONFIGO |0 w Read Configuration Register DDConfig0
0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
MSCReadOEConfig Offset Reset Value
00A, 00,
7 6 5 4 3 2 1 0
RES VRSCONF [ OECONFI OECONFI OECONFI OECONFI
G2 G3 G2 G1 GO
w w w w w
Datasheet 138 Rev. 1.2

2017-02-10



o~ _.
TLES888-1QK Infineon
AN RS IC

Field Bits Type |Description

VRSCONFIG2 |4 w Read Configuration Register VRSConfig2

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

OECONFIG3 |3 w Read Configuration Register OEConfig3

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

OECONFIG2 |2 w Read Configuration Register OEConfig2

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

OECONFIG1 |1 w Read Configuration Register OEConfigl

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

OECONFIGO |0 w Read Configuration Register OEConfig0

0s ,noaction

1z, multi read operation executed (order MSB to LSB)

Reset: 0g
MSCReadMain Offset Reset Value
00B,, 00,
7 6 5 4 3 2 1 0
RES WWDCONF | TECCONF | FWDCONF | WDCONFI OPSTATA OPSTATO DIAGO
IG1 IG IG G1
w w w w w w w
Field Bits Type |Description
WWDCONFIG |6 w Read Status Register WWDConfigl
1 0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
TECCONFIG |5 w Read Status Register TECConfig
0s ,noaction
1z, multi read operation executed (order MSB to LSB)
Reset: 0g
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Field

Bits

Type

Description

FWDCONFIG

Read Status Register FWDConfig

0z ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: Og

WDCONFIG1

Read Status Register WDConfigl

0z ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: Og

OPSTAT1

Read Status Register OpStat1

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

OPSTATO

Read Status Register OpStat0

0z ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

DIAGO

Read Diagnosis Register Diag0

0z ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: 0g

MSCReadWd1

Offset
00C,

Reset Value
00,

4 3 2 1 0

RES

WDSTAT1 | WDSTATO | WDHBT1 WDHBTO

W w w w

Field

Bits

Type

Description

WDSTAT1

Read Status Register WdStat1

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: Og

WDSTATO

Read Status Register WdStat0

0z ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: Og
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Field

Bits

Type

Description

WDHBT1

1

Read Status Register WDHBT1

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: Og

WDHBTO

Read Status Register WDHBTO

0s ,noaction

1z, multi read operation executed (order MSB to LSB)
Reset: Og

WWDServiceCmd

5

Offset Reset Value
015, 00,

4 3 2 1 0

WWDCWTC WWDOWTC

W W

Field

Bits

Type

Description

WWDCWTC

712

Window Watchdog Closed Window Time Write Command:

Set WWDCWT in register WWDConfig0

000000z, no change - old setting used for open and closed window
000001, 1,6 ms

1111114,100,8 ms

Reset: 000000g

WWDOWTC

1:0

Window Watchdog Open Window Time Write Command:
Set WWDOWT in register WWDConfig0

00g ,3,2ms

0l ,6,4ms

10s ,9,6 ms

11 ,12,8ms

Reset: 00s

FWDRespCmd

Datasheet
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7 6 5 4 3 0
FWDRESP
w
Field Bits Type |Description
FWDRESP 7:0 w Functional Watchdog Response Byte Write Command
Reset: 004
FWDRespSyncCmd Offset Reset Value
017, 004
7 6 5 4 3 0
FWDRESPS
w
Field Bits Type |Description
FWDRESPS |7:0 w Functional Watchdog Response Byte Write and Heartbeat
Synchronisation Command
Reset: 004
WDHBTPSyncCmd Offset Reset Value
018, 004
7 6 5 4 3 0
RES WDHBTP
w
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Field Bits Type |Description

WDHBTPC 6:0 w Heartbeat Timer Period Write and Synchronisation Command:
Set WDHBTP in register WDConfig0

0000000g, no change

0000001s, 1,6 ms

0000010g, 3,2 ms

11111114,203,2 ms

Reset: 0000000g

CmdSR Offset Reset Value
01A, 00,
7 6 5 4 3 2 1 0
RES CMDSR
1 1 1 1 1 1
wW
Field Bits Type |Description
CMDSR 1.0 w Software Reset Command

00s , No action

01s , No action

10s, No action

11g , Initiate software reset

Reset: 00s
CmdOE Offset Reset Value
01C, 00,
7 6 5 4 3 2 1 0
RES CMDOE
1 1 1 1 1 1
w
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Field Bits Type |Description
CMDOE 1:0 w Global Output Enable Command
00z , Noaction
01z ,SetBitOEtoO
10s ,SetBitOEto1l
11z , No action
Reset: 00s
CmdLOCK Offset Reset Value
01E, 00,
7 6 5 4 3 2 1 0
RES CMDLOCK
1 1 1 1
w
Field Bits Type |Description
CMDLOCK 1:0 w Configuration Lock Command
00s, No action
01s, Set Bit LOCK to 0
10s, Set Bit LOCK to 1
11g, No action
Reset: 00s
1412 ZHEESS
Diago Offset Reset Value
020, 00,
7 6 5 4 3 2 1 0
Vevov T20V T2UV T10V T1UV BATOV CF COT
r r r r r r r r
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Field

Bits

Type

Description

Vevov

7

Overvoltage Diagnosis Bit of 6 V Supply V6V:
0z ,noovervoltage

1z ,overvoltage

Reset: 0g

T20V

Overvoltage Diagnosis Bit of Tracker Output T5V2:
0z ,noovervoltage

1z ,overvoltage

Reset: Os

T2UvV

Undervoltage Diagnosis Bit of Tracker Output T5V2:
0z ,noovervoltage

1z ,overvoltage

Reset: Og

Tiov

Overvoltage Diagnosis Bit of Tracker Output T5V1:
0s ,noovervoltage

1z ,overvoltage

Reset: Os

Tiuv

Undervoltage Diagnosis Bit of Tracker Output T5V1:
0z ,noovervoltage

1z ,overvoltage

Reset: Os

BATOV

Battery Overvoltage Diagnosis Bit:
0s ,no battery overvoltage

1z, battery overvoltage

Reset: Os

CF

Central Failure Diagnosis Bit:

0z ,nofailure

1z, failure of minimum one diagnostic detected
Reset: Os

coT

Central Overtemperature Diagnosis Bit:

0s ,noovertemperature

1l ,overtemperature of minimum one temperature sensor
Reset: Os

Diagl

Offset Reset Value
021, 00,

RES

T5VOT V5VOT MROT

Datasheet

145 Rev. 1.2
2017-02-10



TLE8888-1QK
AN RS IC

infineon

Field

Bits

Type

Description

T5VOT

Tracker Overtemperature Diagnosis Bit:

0s , noovertemperature
1z ,overtemperature

Reset: 0

V5VOT

V5V Regulator Overtemperature Diagnosis Bit:
O0s ,noovertemperature
1z ,overtemperature

Reset: 0g

MROT

Main Relay Overtemperature Diagnosis Bit:
O0s ,noovertemperature
1lg ,overtemperature

Reset: 0p

VRSDiago0

Offset
022,

4

3

Reset Value
00,

RES

VRSDV O
L

VRSDV_S
C

VRSOL

VRSB

VRSG

r

r

Field

Bits

Type

Description

VRSDV_OL

Open Load Measurement Data Valid Bit
0z , measurement data not valid

1z , measurement data valid

Reset: Og

VRSDV_SC

Short to GND/Bat Measurement Data Valid Bit
0s , measurement data not valid

1z , measurement data valid

Reset: 0

VRSOL

VRS Open Load Diagnosis Bit:
0z ,noopenload

1z ,openload

Reset: Og

VRSB

VRS Short to Battery Diagnosis Bit:
0z, noshortto battery

lg ,shortto battery

Reset: Og
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Field Bits Type |Description
VRSG 0 r VRS Short to GND Diagnosis Bit:
0z ,noshortto GND
1z ,shortto GND
Reset: Og
VRSDiagl Offset Reset Value
023, 00,
7 6 5 4 3 2 1 0
T T T T T
VRSDV_A
DC VRSD
1 1 1 1 1
r r
Field Bits Type |Description
VRSDV_ADC |7 r ADC Measurement Data Valid Bit
0s , measurement data not valid
1z , measurement data valid
Reset: Og
VRSD 6:0 r VRS Diagnosis Measurement Result Register
Reset: 0000000s
CombDiag Offset Reset Value
024, 00,
7 6 5 4 3 2 1 0
RES LINOT CANOT CANTXTO | CANBDC COMFE MSCTO
r r r r r r
Field Bits Type |Description
LINOT 5 r LIN Overtemperature Diagnosis Bit:
0s ,noovertemperature
ls ,overtemperature
Reset: 0g
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Field Bits Type |Description
CANOT 4 r CAN Overtemperature Diagnosis Bit:
0z, noovertemperature
1z, overtemperature
Reset: 0g
CANTXTO 3 r CAN TX Dominant Time Out Error Diagnosis Bit:
0s ,noerror
1z, TXdominanttime out
error Reset: Og
CANBDC 2 r CAN Bus Line Dominant Clamp Error Diagnosis Bit:
0s ,noerror
1z, busdominantclamp
error Reset: Os
COMFE 1 r Communication Frame Error Diagnosis Bit:
0z ,noMSC/SPIframe error
1z , MSC/SPIframe error
Reset: Og
MSCTO 0 r MSC Time Out Failure Diagnosis Bit:
0z ,nofailure
lz ,MSCtime
out Reset: Og
OutDiag0 Offset Reset Value
025, 00,
7 6 5 4 3 2 1 0
T T T
O4DIA 03DIA 02DIA O1DIA
1 1 1
r r r
Field Bits Type |Description
04DIA 7:6 r Output4 Diagnosis Bits: see below
Reset: 00g
03DIA 5:4 r Output3 Diagnosis Bits: see below
Reset: 00g
02DIA 32 r Output2 Diagnosis Bits: see below
Reset: 00
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Field Bits

Type

Description

O1DIA 1:0

Outputl Diagnosis Bits:
00z , no failure

01z ,shortcircuitto bat (overcurrent) or overtemperature

10 ,openloadin off
11z ,shortcircuit to ground in off
Reset: 00s

OutDiagl

Offset
026,

Reset Value
00,

Field Bits

Type

Description

08DIA 76

Output8 (DFB8) Diagnosis Bit:
00z ,no failure

01z ,shortcircuit to bat

10s ,openloadin off

11z ,shortcircuit to ground in off
Reset: 00s

O7DIA 54

Output7 Diagnosis Bits: see below
Reset: 00g

06DIA 3:2

Output6 Diagnosis Bits: see below
Reset: 00

O5DIA 1:0

Output5 Diagnosis Bits:
00z , no failure

01z ,shortcircuit to bat (overcurrent) or overtemperature

10s ,openloadin off
11z ,short circuit to ground in off
Reset: 00g

OutDiag2

Datasheet
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7 6 5 0
O12DIA O11DIA O10DIA O9DIA
r r r r
Field Bits Type |Description
012DIA 7:6 r Outputl2 (DFB12) Diagnosis Bit: see below
Reset: 00s
O11DIA 5:4 r Outputll (DFB11) Diagnosis Bit: see below
Reset: 00s
O10DIA 3:2 r Outputl10 (DFB10) Diagnosis Bit: see below
Reset: 00s
09DIA 1:0 r Output9 (DFB9) Diagnosis Bit:
00z , no failure
01z ,shortcircuit to bat
10s ,openloadin off
11z ,short circuit to ground in off
Reset: 00s
OutDiag3 Offset Reset Value
028, 00,
7 6 5 4 3 0
T T T T
O16DIA O15DIA O14DIA O13DIA
1 1 1 1
r r r r
Field Bits Type |Description
016DIA 7:6 r Output16 Diagnosis Bit: see below
Reset: 00s
015DIA 5:4 r Outputl5 Diagnosis Bit: see below
Reset: 00s
014DIA 32 r Output14 Diagnosis Bit:
00s , no failure
01z ,shortcircuit to bat (overcurrent) or
overtemperature 10z , open load in off
11z ,shortcircuit to groundin
off Reset: 00
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Field Bits Type |Description
O13DIA 1:0 r Outputl3 (DFB13) Diagnosis Bit:
00z , no failure
01z ,shortcircuitto bat
10 ,openloadin off
11z ,shortcircuit to ground in off
Reset: 00s
OutDiag4 Offset Reset Value
029, 00,
7 6 5 4 3 2 1 0
T T T T
O20DIA O19DIA 0O18DIA O17DIA
r r r r
Field Bits Type |Description
020DIA 7:6 r Output20 Diagnosis Bits: see below
Reset: 00s
019DIA 5:4 r Output19 Diagnosis Bits: see below
Reset: 00s
018DIA 32 r Output18 Diagnosis Bits: see below
Reset: 00s
O17DIA 1:0 r Outputl7 Diagnosis Bits:
00z , no failure
01z ,shortcircuitto bat (overcurrent) or overtemperature
10 ,openloadin off
11g ,shortcircuit to ground in off
Reset: 00s
PPOVDiag Offset Reset Value
02A, 00,,
7 6 5 4 3 2 1 0
T
RES 0130V 0120V o110V o100V Q90V 080V
1
r r r r r r
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Field Bits

Type

Description

0130V 5

Outputl3 Overvoltage Diagnosis Bit:

0z ,noovervoltage
1z ,overvoltage
Reset: Os

0120V 4

Outputl2 Overvoltage Diagnosis Bit:

0z ,noovervoltage
1z ,overvoltage
Reset: Os

0110V 3

Outputll Overvoltage Diagnosis Bit:

0z ,noovervoltage
1z ,overvoltage
Reset: Os

o100V 2

Outputl10 Overvoltage Diagnosis Bit:

0z ,noovervoltage
1z ,overvoltage
Reset: 0g

o990V 1

Output9 Overvoltage Diagnosis Bit:
0z ,noovervoltage

1z ,overvoltage

Reset: Os

osov 0

Output8 Overvoltage Diagnosis Bit:
0z ,noovervoltage

1z ,overvoltage

Reset: 0g

BriDiag0

Offset
02B,

Reset Value
00,,

024DIA

O23DIA

022DIA

O21DIA

r

r r

r

Field Bits

Type

Description

024DIA 76

Output24 Diagnosis Bits (in off)
Reset: 00s

023DIA 5:4

Output23 Diagnosis Bits (in off)
Reset: 00s
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Field

Bits

Type

Description

022DIA

3:2

Output22 Diagnosis Bits (in off)
Reset: 00s

021DIA

1:0

Output21 Diagnosis Bits (in off)
Reset: 00

BriDiagl

Offset
02C,

Reset Value
00,

RES

B20T

B1OT 0240C 0230C 0220C

0210C

Field

Bits

Type

Description

B20T

Output23,24 Overtemperature Diagnosis Bit
0z ,noovertemperature

1z ,overtemperature

Reset: Og

B1OT

Output21,22 Overtemperature Diagnosis Bit
0z ,noovertemperature

1z, overtemperature

Reset: Og

0240C

Output24 Overcurrent Diagnosis Bit
0s ,noovercurrent

lg ,overcurrent

Reset: 0g

0230C

Output23 Overcurrent Diagnosis Bit
0s ,noovercurrent

lg ,overcurrent

Reset: 0g

0220C

Output22 Overcurrent Diagnosis Bit
0s ,noovercurrent

1l ,overcurrent

Reset: 0g

0210C

Output21 Overcurrent Diagnosis Bit
0s ,noovercurrent

lg ,overcurrent

Reset: 0g
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IgnDiag Offset Reset Value
02D, 00,
7 6 5 4 3 2 1 0
T T T T
IGN4DIA IGN3DIA IGN2DIA IGN1DIA
r r r r
Field Bits Type |Description
IGN4DIA 7:6 r Ignition 4 Output Diagnosis Bits: see below
Reset: 00g
IGN3DIA 5:4 r Ignition 3 Output Diagnosis Bits: see below
Reset: 00g
IGN2DIA 32 r Ignition 2 Output Diagnosis Bits: see below
Reset: 00g
IGN1DIA 1:0 r Ignition 1 Output Diagnosis Bits:
00s , no failure
01s ,shortcircuitto bat or overtemperature
10s ,openload
11z ,shortcircuit to groundinon
Reset: 00g
WdDiag Offset Reset Value
02E,, 00,
7 6 5 4 3 2 1 0
RES TECRES FWDRES | WWDRES FWDREA FWDREL | WWDSCE WWDTO
r r r r r r r
Field Bits Type |Description
TECRES 6 r Reset caused by TEC:
0z ,noreset(caused by TEC) happened
1z ,reset(caused by TEC) happened
Reset: Og
Datasheet 154 Rev. 1.2

2017-02-10



TLE8888-1QK
AN RS IC

(infineon

Field Bits

Type

Description

FWDRES 5

Reset caused by Functional Watchdog:

0z ,no functional watchdog reset happened
1z, functional watchdog reset happened
Reset: Og

WWDRES 4

Reset caused by Window Watchdog:

0z ,nowindow watchdog reset happened
1z, window watchdog reset happened
Reset: Os

FWDREA 3

Functional Watchdog Response Error of Actual Running
Sequence Diagnosis Bit:

0s ,noerror

1l ,error

Reset: 0g

FWDREL 2

Functional Watchdog Response Error of Last Sequence
Diagnosis Bit:

0s ,noerror

1l ,error

Reset: Og

WWDSCE 1

Window Watchdog Service Command too Early Diagnosis Bit:
0s ,servicecommand intime

1z, service command too early

Reset: Og

WWDTO 0

Window Watchdog Time Out Diagnosis Bit:
0z ,notimeout

1l ,timeout

Reset: Os

14.1.3 REFTFSR

EOTStato

Offset Reset Value
031, 004
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Field Bits Type |Description
EOTCO 7:0 r Engine Off Timer Counter Value Bits: (Bit 7 - 0)
Reset: 004
EOTStatl Offset Reset Value
032, 004
7 6 5 4 3 2 1 0
EOTCA1
r
Field Bits Type |Description
EOTC1 7:0 r Engine Off Timer Counter Value Bits: (Bit 15 - 8)
Reset: 004
EOTStat2 Offset Reset Value
0334 004
7 6 5 4 3 2 1 0
EOTC2
r
Field Bits Type |Description
EOTC2 7:0 r Engine Off Timer Counter Value Bits: (Bit 23 - 16)
Reset: 004
OpStato Offset Reset Value
034y 004
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EOTWK

CANWK

WKINT

MON MR OM

WK

KEY

Field

Bits

Type

Description

EOTWK

Status of internal EOTWK signal:
0s ,EOTWKisinactive

1z ,EOTWKis active

Reset: Og

CANWK

Status of internal CANWK signal:
0s ,CANWK s inactive

1z, CANWK s active

Reset: Og

WKINT

Status of internal WKINT signal:
0s ,WKINT isinactive

1l ,WKINT is active

Reset: 0

MON

MON Pin Status Bit:
0g ,active (low)

1l ,inactive (high)
Reset: O

MR

Main Relay Switch On Status Bit:
0s ,off

1z ,on

Reset: Og

oM

Operation Mode Bit:

0s ,normal operation
1z, afterrun mode
Reset: Og

WK

WK Status Bit (filtered):
0s ,WK=0

1z ,2WK=1

Reset: 0

KEY

KEY Status Bit (filtered):
05 ,KEY=0

1z ,KEY=1

Reset: 0

OpStatl
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5

4 3 2 1 0

LOCK

OE

EOTRES RSTR V5VOVR V5VUVR WDRES ARES

r

r r r r r

Field

Bits

Type

Description

LOCK

7

Configuration Lock Status Bit:

0s , Configuration registers unlocked
1ls , Configuration registers locked
Reset: Os

OE

Global Output Enable Status Bit:

0s ,outputsdisabled and control register are reset
lg ,outputsenabled

Reset: Og

EOTRES

5

Engine Off Timer Reset Status Bit:
0z ,noEOT reset happened

1z ,EOT reset happened

Reset: Og

RSTR

Reset caused by external RST Reset: (only valid if no internal
power on reset occurs)

0z ,noexternal RST reset happened

1z, external RST reset happened

Reset: Og

V5VOVR

Reset caused by V5V Overvoltage Reset: (only valid if no
internal power on reset occurs)

0z ,noV5Vovervoltage reset happened

1z ,V5Vovervoltage reset happened

Reset: 0g

V5VUVR

Reset caused by V5V Undervoltage Reset: (only valid if no
internal power on reset occurs)

0z ,noV5Vundervoltage reset happened

1z ,V5Vundervoltage reset happened

Reset: 0g

WDRES

Reset caused by Watchdog Reset: (only valid if no internal
power on reset occurs)

0s ,nowatchdogreset happened

1z ,watchdogreset happened

Reset: 0g

ARES

Reset caused by Afterrun Reset: (only valid if no internal
power on reset occurs)

0z ,no afterrunreset happened

1z, afterrun reset happened

Reset: 0g
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WWDStat Offset Reset Value
0364 304
7 6 5 4 3 2 1 0
RES WWDEC
1 1 1 1 1 1
r
Field Bits Type |Description
WWDEC 5:0 r Window Watchdog Error Counter Value
Reset: 110000g
FWDStat0 Offset Reset Value
0374 304
7 6 5 4 3 2 1 0
RES FWDPC
r
Field Bits Type |Description
FWDPC 5:0 r Functional Watchdog Pass Counter Value
Reset: 110000s
FWDStatl Offset Reset Value
038, 304
7 6 5 4 3 2 1 0
RES FWDRESPC FWDQUEST
r r
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Field Bits Type |Description
FWDRESPC |54 r Functional Watchdog Response Counter Value
Reset: 115
FWDQUEST |3:.0 r Functional Watchdog Question
Reset: 0000s
TECStat Offset Reset Value
039, 304
7 6 5 4 1 0
RES TEC
r
Field Bits Type |Description
TEC 5:0 r Total Error Counter Value
Reset: 110000s
WdsStato Offset Reset Value
03AH OOH
7 6 5 4 1 0
WWDSCR SSOTS WWDPDC RESC
r r r r
Field Bits Type |Description
WWDSCR 7 r Window Watchdog Service Command received
0z, No Service Command received
1z, Service Command received
Reset: Og
SSOTS 6 r Secure Shut Off Timer Start Status Bit:
0z ,timerreset
1z ,timer started
Reset: Og
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Field Bits Type |Description
WWDPDC 5:3 r Window Watchdog Power-Down Counter Value
Reset: 000s
RESC 2:0 r Reset Counter Value
Reset: 000s
WdStat1 Offset Reset Value
03B4 004
7 6 5 4 3 2 1 0
T T T T T
RES TECPDC FWDPDC
r r
Field Bits Type |Description
TECPDC 5:3 r Total Error Power-Down Counter Value
Reset: 000s
FWDPDC 2:0 r Functional Watchdog Power-Down Counter Value
Reset: 000g
WDHBTO Offset Reset Value
03Cx 004
7 6 5 4 3 2 1 0
RES WDHBTPRE
r
Field Bits Type |Description

WDHBTPRE |3:0

Sampled Watchdog Heartbeat Timer Predivider Value
Reset: 0000;
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WDHBT1 Offset Reset Value
03Dy 004
7 6 5 4 3 2 1 0
RES WDHBT
r
Field Bits Type |Description
WDHBT 6:0 r Sampled Watchdog Heartbeat Timer Value
Reset: 0000000g
1414 EBRESTES
OutConfigd #% LOCK = 1 Bi%E
OutConfigo Offset Reset Value
040, FF,
7 6 4 3 2 1 0
040L 040C 0O30L 030C 020L 020C 0O10L 010C
rw rw rw rw rw w rw rw
Field Bits Type |Description
040L 7 rw Output4 Open Load Set Up:
0z, pulldown current deactivated
1z, fully functional
Reset: 1g
040C 6 rw Output4 Overcurrent Protection Set Up:
0z ,current limitation in case of overcurrent
1z, switch off in case of overcurrent
Reset: 1g
O30L 5 rw Output3 Open Load Set Up:
0z, pull down current deactivated
1z, fully functional
Reset: 1
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Field

Bits

Type

Description

030C

Output3 Overcurrent Protection Set Up:
0z ,current limitation in case of overcurrent
1z, switch off in case of overcurrent

Reset: 1g

020L

Output2 Open Load Set Up:
0z, pull down current deactivated
1z, fully functional

Reset: 1g

020C

Output2 Overcurrent Protection Set Up:
0z ,current limitation in case of overcurrent
1z, switch off in case of overcurrent

Reset: 1g

o10L

Outputl Open Load Set Up:
0z, pull down current deactivated
1z, fully functional

Reset: 1g

o10cC

Outputl Overcurrent Protection Set Up:
0z ,current limitation in case of overcurrent
1z, switch off in case of overcurrent

Reset: 1g

OutConfigl #% LOCK = 1 Bi7E

OutConfigl Offset Reset Value
041, 3F,
7 6 5 4 3 2 1 0
RES O70L 070C 060L 060C 0O50L 050C
w w rw w w w
Field Bits Type |Description
O70L 5 rw Output7 Open Load Set Up:
0z, pull down current deactivated
1z, fully functional
Reset: 1g
0o70C 4 rw Output7 Overcurrent Protection Set Up:
0z ,current limitation in case of overcurrent
1z, switch off in case of overcurrent
Reset: 1g
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Field

Bits

Type

Description

060L

Output6 Open Load Set Up:
0z, pull down current deactivated
1z, fully functional

Reset: 1g

060C

Output6 Overcurrent Protection Set Up:
0z ,current limitation in case of
overcurrent 1g , switch off in case of
overcurrent

Reset: 15

0O50L

Output5 Open Load Set Up:
0z, pulldown current deactivated
1z, fully functional

Reset: 1g

050C

Output5 Overcurrent Protection Set Up:
0z ,current limitation in case of
overcurrent 1g , switch off in case of
overcurrent

Reset: 15

OutConfig2 # LOCK = 1 Bi7E
OutConfig2

Offset
042,

Reset Value
3F,

PPOD

O130L

0120L

O110L

O100L

0O90L

080oL

rw

rw

rw

rw

Field

Bits

Type

Description

PPOD

7:6

Diagnosis in On Set Up for OUT8 and OUT9:
00 ,typ.125 mVshortto batin on threshold
0lg ,typ.225mV shortto batin on threshold
10g ,typ.400 mV short to batin on threshold
11 ,typ. 0.8 Vshortto batin on threshold
Reset: 00s

0130L

Outputl3 Open Load Set Up:
0z, pull down current deactivated
1z, fully functional

Reset: 1g

0120L

Outputl2 Open Load Set Up:
0z, pull down current deactivated
1z, fully functional

Reset: 15
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Field

Bits

Type

Description

0110L

Outputll Open Load Set Up:
0z, pull down current deactivated
1z, fully functional

Reset: 1g

0100L

Outputl0 Open Load Set Up:
0z, pulldown current deactivated
1z, fully functional

Reset: 1g

090L

Output9 Open Load Set Up:
0z, pull down current deactivated
1z, fully functional

Reset: 1g

0o8OoL

Output8 Open Load Set Up:
0z, pulldown current deactivated
1z, fully functional

Reset: 1g

OutConfig3 #% LOCK = 1 Bi%E

OutConfig3

Offset Reset Value
043, 30,

RES

0140L

0140C PP2D PP1D

rw

rw rw w

Field

Bits

Type

Description

0140L

Outputl4 Open Load Set Up:
0z, pull down current deactivated
1z, fully functional

Reset: 15

0140C

Outputl4 Overcurrent Protection Set Up:
0z ,current limitation in case of overcurrent
1z, switch off in case of overcurrent

Reset: 1g

PP2D

3.2

Diagnosis in On Set Up for OUT12 and OUT13:
00s ,typ.125 mV shortto batin on threshold
0lg ,typ.225mVshortto batinon threshold
10g ,typ.400 mV short to batin on threshold
11z ,typ. 0.8 Vshortto batinon threshold
Reset: 00s
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Field Bits Type |Description
PP1D 1:0 rw Diagnosis in On Set Up for OUT10 and OUT11:

00z ,typ.125 mVshortto batin on threshold
01 ,typ.225 mVshortto batin on threshold
10z , typ. 400 mV short to batin on threshold
11z ,typ. 0.8 Vshortto batinon threshold
Reset: 00g

OutConfig4 #% LOCK = 1 Bi7E

OutConfigd Offset Reset Value
044, 3Fy,
7 6 5 4 3 2 1 0
RES 017D 0O170L 0170C 0O160L 0160C 0150L 0150C
w w w w w w w
Field Bits Type |Description
017D 6 rw Outputl?7 Delayed Off Set Up:
0z, nodelayed off function
1l ,delayed off function activated
Reset: 0g
0170L 5 rw Outputl7 Open Load Set Up:
0z, pull down current deactivated
1z, fully functional
Reset: 1
0170C 4 rw Outputl? Overcurrent Protection Set Up:
0s ,current limitation in case of overcurrent
1z, switch off in case of overcurrent
Reset: 1
0160L 3 rw Outputl6 Open Load Set Up:
0z, pulldown current deactivated
1z, fully functional
Reset: 1g
0160C 2 rw Outputl6 Overcurrent Protection Set Up:
0s ,current limitation in case of overcurrent
1z, switch off in case of overcurrent
Reset: 1g
0150L 1 rw Outputl5 Open Load Set Up:
0z, pull down current deactivated
1z, fully functional
Reset: 1g
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Field Bits Type |Description
0150C 0 rw Outputl5 Overcurrent Protection Set Up:

0z ,current limitation in case of overcurrent
1z, switch off in case of overcurrent
Reset: 1p

OutConfig5 #% LOCK = 1 Bi7E

OutConfig5

Offset
045,

Reset Value
3F,

RES

0200L

0200C

O190L

0190C

0180L

0180C

rw

rw

rw

Field Bits Type

Description

0200L 5

Output20 Open Load Set Up:

0z ,pulldown and pull up current deactivated
1z, fully functional

Reset: 15

0200C 4

Output20 Overcurrent Protection Set Up:
0z ,current limitation in case of overcurrent
1z, switch off in case of overcurrent

Reset: 1g

0190L 3

Outputl9 Open Load Set Up:

0z ,pulldown and pull up current deactivated
1z, fully functional

Reset: 1g

0190C 2

Outputl9 Overcurrent Protection Set Up:
0z ,current limitation in case of overcurrent
1z, switch off in case of overcurrent

Reset: 1g

0180L 1

Outputl8 Open Load Set Up:

0z ,pulldown and pull up current deactivated
1z, fully functional

Reset: 1g

0180C 0

Outputl8 Overcurrent Protection Set Up:
0z ,current limitation in case of overcurrent
1z, switch off in case of overcurrent

Reset: 1g
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BriConfig0 # LOCK = 1 BiiE

BriConfig0

Offset

0464

Reset Value

004

024F

024M

O23F

023M 0O22F 022M O21F

021M

Field

Bits

Type

Description

024F

Output24 Freewheeling Mode Set Up:
0z , passive freewheeling mode

1z, active freewheeling mode

Reset: Og

024M

Output24 Mode Set Up:

0z ,low-side switch mode
1z, high-side switch mode
Reset: 0g

023F

Output23 Freewheeling Mode Set Up:
0z , passive freewheeling mode

1z, active freewheeling mode

Reset: Og

023M

Output23 Mode Set Up:

0s ,low-side switch mode
1z, high-side switch mode
Reset: Og

022F

Output22 Freewheeling Mode Set Up:
0z , passive freewheeling mode

1z, active freewheeling mode

Reset: Og

022M

Output22 Mode Set Up:

0z ,low-side switch mode
1z, high-side switch mode
Reset: 0

021F

Output21 Freewheeling Mode Set Up:
0s ,passive freewheeling mode

1l ,active freewheeling mode

Reset: Og

021M

Output21 Mode Set Up:

0z ,low-side switch mode
1z, high-side switch mode
Reset: O
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BriConfigl # LOCK = 1 Bl

BriConfigl Offset Reset Value
047, 00,
7 6 5 4 3 2 1 0
RES FB2E FB1E 021D
w w w
Field Bits Type |Description
FB2E 2 rw Full Bridge 2 Enable Bit:

0s ,Output23and 24 arenotused in full bridge configuration
1z, Output23and 24 are used in full bridge configuration
Reset: Og

FB1E 1 rw Full Bridge 1 Enable Bit:

0s ,Output2land22arenotused in full bridge configuration
1lg ,Output21and 22 are used in full bridge configuration
Reset: Og

021D 0 rw Output21 Delayed Off Set Up:

0z, nodelayed off function

1l ,delayed off function activated

Reset: Os
IGNConfig # LOCK = 1 Bi%E

IGNConfig Offset Reset Value
048, 00,

7 6 5 4 3 2 1 0

RES IOLT IOLI IOLA
rw w w
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Field Bits Type |Description
IOLT 4:3 rw Ignition Time Setting for Open Load Detection:
00 ,64pus
01y ,256us
10s ,512ps
11y ,768 us
Reset: 00g
IoLI 2:1 rw Ignition Current Setting for Open Load Detection:
00s ,-100 pA
0ls ,-400 uA
10s ,-1mA
11 ,-4mA
Reset: 00
IOLA 0 rw Ignition Open Load Detection Activation:
0z ,noopenload detection
1z, open load detection
active Reset: 0g
VRSConfig0 Offset Reset Value
049, 004
6 5 4 3 2 1 0
T T T T
VRSPV RES VRSF VRSPT
w w w
Field Bits Type |Description
VRSPV 7:6 rw VRS Peak Voltage Detection Set Up:
00 ,50mV
0lg ,150mV
10 ,350mV
11z ,550 mV
Reset: 00
VRSF 2:1 rw VRS Output Filter Time Set Up:
00s ,1ys,resetvalue
01g ,5us
10 ,10us
11 ,20us
Reset: 00
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Field Bits Type |Description

VRSPT 0 rw VRS Peak Time Set Up:
0s, 10 ps, reset value
1s,250 us
Reset: Og

VRSConfigl#¥ LOCK = 1 Bi%E
VRSConfigl Offset Reset Value

04A,, 00,

7 6 5 4 3 2 1 0

VRSI_SC VRSM VRSDIAGM

1 1 1 I 1
rw rw w

Field Bits Type |Description

VRSI_SC 74 rw Current setting for short to GND/Bat measurement
0000s, 10 pA

0001s, 20 pA

0010s, 30 pA

0011s, 40 pA

0100s, 50 pA

0101, 60 pA

0110s, 70 pA

0111s, 80 pA

1000g, 100 pA

10015, 120 pA

1010g, 140 pA

1011, 160 pA

1100, to full scale (0b1111) 160 pA
Reset: 0000s

VRSM 3:2 rw VRS/Hall Sensor Mode Set Up:

00z ,auto detection mode for VR sensor signals (reset value)
01z ,semiauto detection mode for VR sensor signals

10z , manuel detection mode for VR sensor signals

11z , Hall sensor mode

Reset: 00s

VRSDIAGM 1:0 rw VRS Diagnosis Mode Set Up:

00z , normal detection mode

01z ,shortto GND/Bat diagnosis mode
10 ,open load diagnosis mode

11z , ADC diagnosis mode

Reset: 00g
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VRSConfig2 # LOCK = 1 Bi3E

VRSConfig2 Offset Reset Value
04B,, 00,

VRSI_ADC VRSI_OL

rw w

Field Bits Type |Description

VRSI_ADC T4 rw Current setting for ADC measurement
0000s, 10 pA

0001g, 20 pA

0010g, 30 pA

0011g, 40 pA

0100g, 50 pA

0101g, 60 pA

0110g, 70 pA

0111, 80 LJ.A

1000g, 100 pA

1001g, 120 pA

1010, 140 pA

1011g, 160 pA

1100, to full scale (0b1111) 160 pA
Reset: 0000s

VRSI_OL 3:0 rw Current setting for open load measurement
0000s, 10 pA

0001s, 20 pA

00108, 30 pA

0011s, 40 pA

01008, 50 pA

01015, 60 pA

01108, 70 pA

0111, 80 LJ.A

1000g, 100 pA

1001, 120 pA

1010g, 140 pA

1011, 160 pA

1100, to full scale (0b1111) 160 pA
Reset: 0000;

OpConfig0 #LOCK = 18ii7E
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OpConfig0 Offset Reset Value
04E, 094
7 6 5 4 3 2 1 0
RES KOD EOTCONF AR AE PDT
w w w w w
Field Bits Type |Description
KOD 6:5 rw Key Off Delay Set Up:
00 ,100ms
01y ,200ms
10s ,400ms
11g ,800ms
Reset: 00g
EOTCONF 4 rw Engine Off Timer Configuration:

0s ,timer start with negative edge of KEY signal

1l ,timerstart with command EOTS in register Cmd0
Reset: 0g

AR 3 rw Afterrun Reset Behavior Set Up:

0z ,no afterrun reset

1z, afterrunreset

Reset: 15

AE 2 rw Afterrun Enable:

0z ,no afterrun mode

1z , afterrun mode

Reset: Og
PDT 1:0 rw Power-Down Time Set Up:
00s ,100ms
01z ,200ms
10 ,300ms
115 ,400ms
Reset: 01g
ComConfig0 #§ LOCK = 1 Bi%E
ComConfig0 Offset Reset Value
04F4 A4y
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MSCF

MSCO MSCAD MSCP MSCUF

Field

Bits

Type

Description

MSCF

75

MSC Upstream Frequency Divider Set Up:
000s, Division by 64

001g, Division by 4

010, Division by 8

011;, Division by 16

100g, Division by 32

101, Division by 64

110s, Division by 128

111, Division by 256

Reset: 101s

MSCO

MSC SDO Definition:
0z ,opendrain

lg ,pushpull
Reset: Og

MSCAD

MSC Address Definition A0 to A3:

0g ,value of A2 to A3 are incremented with each read command
1z ,A0to A3 values are fixed to the values of MSCA[3:0]

Reset: 0g

MSCP

MSC Upstream Parity Format Set Up:
0s ,odd parity

lg ,even parity

Reset: 1g

MSCUF

1:0

MSC Upstream Address Format Setup:
00 ,upstream format without address
01z ,upstream format with address
10s , upstream format with address
11g ,upstream format with address
Reset: 00g

ComConfigl # LOCK = 1 Bi%E

ComConfigl
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7 5 4 3 2 1 0
MSCA LINTOE LIN CAN
w w w w
Field Bits Type |Description
MSCA T4 rw MSC Upstream Address for MSCAD =1
Reset: 0000;
LINTOE 3 rw LIN TX Time OUT Function Enable:
0gs, TX time out function disabled
1p, TX time out function enabled
Reset: 1g
LIN 2:1 rw Operation Mode:
00z , receive only mode
01z ,LIN/K-line operation
10z ,flash mode
11z ,receive only mode
Reset: 10s
CAN 0 rw CAN Operation Mode:
0z ,receive only mode
1lg  , high speed CAN mode
Reset: 1g
EOTConfig0 #LOCK = 18ii7E
EOTConfig0 Offset Reset Value
051, 00,
7 5 4 3 2 1 0
EOTTHO
rw
Field Bits Type |Description
EOTTHO 7:0 rw Engine Off Timer Comparator Threshold: (Bit 7 - 0)
Reset: 004
EOTConfigl #LOCK = 1Bi%E
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EOTConfigl Offset Reset Value
052, 004
7 6 5 4 3 2 1 0
EOTTH1
1 1 1 r.\I,V 1 1 1
Field Bits Type |Description
EOTTH1 7:0 rw Engine Off Timer Comparator Threshold: (Bit 15 - 8)
Reset: 004
InConfig0d #% LOCK = 1 Bi%E
InConfigo Offset Reset Value
0534
004
7 6 5 4 3 2 1 0
RES IN9O
w
Field Bits Type |Description
IN9O 4:0 rw Direct control Input9 Assignment:
See Table 51
Reset: 00000g
HEEHimnx

ZRERT 16 ZMEE,

& 51 ®E2E
Name and Description Value
00000g
output5
000015
output6
00010g
output’
00011g
output8
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Name and Description Value

001008
output9

00101g
outputl0

00110s
outputll

001114
outputl2

010008
outputl3

01001g
outputl4

01010s
outputl5

010114
outputlé

01100g
outputl?

01101g
outputl8

011108
outputl9

011114
output20

10000s
output21

10001;
output22

10010g
output23

10011g
output24
InConfigl # LOCK = 1 BiTE
InConfigl Offset Reset Value

054 004
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7 6 5 4 2
RES IN100
w
Field Bits Type |Description
IN10O 4:0 rw Direct control Input10 Assignment:
See Table 52
Reset: 00000g
®EBfmx

ZREBRT 16 ZTMER,

&R 52 HEE
Name and Description Value

000008
output5

00001s
outputé

000108
output7

00011g
output8

001008
output9

00101s
outputl0

001108
outputll

00111g
outputl2

010008
outputl3

01001s
outputl4

010108
outputl5s

01011g
outputlé

011008
outputl?

01101e
outputl8
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Name and Description Value
01110
outputl9
01111s
output20
10000s
output21
10001s
output22
10010s
output23
10011g
output24
InConfig2 #% LOCK = 1 Bi%E
InConfig2 Offset Reset Value
0554
004
7 6 5 4 3 2 0
T T T T T
RES IN110
w
Field Bits Type |Description
IN110 4:0 rw Direct control Inputll Assignment:
See Table 53
Reset: 00000g
®EBfmx
ZRERT 16 Z1MEE,
&R 53 BEE
Name and Description Value
00000g
output5
00001:
outputé
00010s
output7
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Name and Description Value

00011g
output8

00100g
output9

00101:
outputl0

00110s
outputll

00111g
outputl2

01000g
outputl3

01001:
outputl4

010108
outputl5

01011g
outputleé

01100g
outputl?

01101e
outputl8

011108
outputl9

01111g
output20

10000s
output21

10001g
output22

10010s
output23

10011g
output24

InConfig3 #% LOCK = 1 Bi%E

InConfig3 Offset Reset Value
0564 004
Datasheet 180 Rev. 1.2

2017-02-10



TLE8888-1QK

(infineon

EEHHAHARS IC
7 6 5 4 2
RES IN120
w
Field Bits Type |Description
IN120 4:0 rw Direct control Input12 Assignment:
See Table 54
Reset: 00000g
®EBfmx

ZREBRT 16 ZTMER,

&R 54 HEE
Name and Description Value

000008
output5

00001s
outputé

000108
output7

00011g
output8

001008
output9

00101s
outputl0

001108
outputll

00111g
outputl2

010008
outputl3

01001s
outputl4

010108
outputl5s

01011g
outputlé

011008
outputl?

01101e
outputl8
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+&54 EE2E &)
Name and Description Value
01110s
outputl9
01111s
output20
10000s
output21
10001s
output22
10010s
output23
10011g
output24
DDConfig0 # LOCK = 1 $ii7E
DDConfigo Offset Reset Value
057, 00,
7 6 5 4 3 2 1 0
08DD O7DD 0O6DD 0O5DD 04DD 03DD 02DD 01DD
r'w r'w w r'w r'w w w w
Field Bits Type |Description
08DD 7 rw Output8 Direct Drive Control: see below
Reset: 0g
07DD 6 rw Output?7 Direct Drive Control: see below
Reset: 0g
06DD 5 rw Output6 Direct Drive Control: see below
Reset: Og
05DD 4 rw Output5 Direct Drive Control: see below
Reset: Og
04DD 3 rw Output4 Direct Drive Control: see below
Reset: 0g
03DD 2 rw Output3 Direct Drive Control: see below
Reset: 0g
02DD 1 rw Output2 Direct Drive Control: see below
Reset: 0g
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Field Bits Type |Description
01DD 0 rw Outputl Direct Drive Control:
0g , controlled by MSC/SPI interface
1g, controlled by Direct Drive Input
Reset: Og
DDConfigl # LOCK =1 Bi7E
DDConfigl Offset Reset Value
058, 00,
7 6 5 4 3 2 1 0
016DD 015DD 014DD 013DD 012DD O11DD 0O10DD 09DD
rw rw rw r'w rw w w w
Field Bits Type |Description
016DD 7 rw Outputl6 Direct Drive Control: see below
Reset: Og
015DD 6 rw Outputl5 Direct Drive Control: see below
Reset: 0g
014DD 5 rw Outputl4 Direct Drive Control: see below
Reset: Og
013DD 4 rw Outputl3 Direct Drive Control: see below
Reset: Og
012DD 3 rw Outputl2 Direct Drive Control: see below
Reset: Og
011DD 2 rw Outputll Direct Drive Control: see below
Reset: 0g
010DD 1 rw Outputl0 Direct Drive Control: see below
Reset: 0g
09DD 0 rw Output9 Direct Drive Control:
0g , controlled by MSC/SPl interface 1s,
controlled by Direct Drive Input Reset:
Os
DDConfig2 #§ LOCK = 1 Bi%E
DDConfig2 Offset Reset Value
059, 00,
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7 6 5 4 3 2 1 0
024DD 023DD 022DD 021DD 020DD 0O19DD 018DD O17DD
w w w w w w w w
Field Bits Type |Description
024DD 7 rw Output24 Direct Drive Control: see below
Reset: Og
023DD 6 rw Output23 Direct Drive Control: see below
Reset: Og
022DD 5 rw Output22 Direct Drive Control: see below
Reset: 0g
021DD 4 rw Output21 Direct Drive Control: see below
Reset: 0g
020DD 3 rw Output20 Direct Drive Control: see below
Reset: Og
019DD 2 rw Outputl9 Direct Drive Control: see below
Reset: Og
018DD 1 rw Outputl8 Direct Drive Control: see below
Reset: Og
017DD 0 rw Outputl? Direct Drive Control:
0g , controlled by MSC/SPI interface
1g, controlled by Direct Drive Input
Reset: 0g
DDConfig3 #LOCK = 18iE
DDConfig3 Offset Reset Value
05A4 004
7 6 5 4 3 2 1 0
RES IGN4DD IGN3DD IGN2DD IGN1DD
I I w w w w
Field Bits Type |Description
IGN4DD 3 rw Ignition Output4 Direct Drive Control: see below
Reset: Og
IGN3DD 2 rw Ignition Output3 Direct Drive Control: see below
Reset: Og
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Field

Bits

Type

Description

IGN2DD

1

Ignition Output2 Direct Drive Control: see below

Reset: 0

IGN1DD

Ignition Outputl Direct Drive Control:
0z ,controlled by MSC/SPl interface
1z, controlled by Direct Drive Input
Reset: Og

OEConfig0

Offset
05B4

Reset

Value
004

O8E

O7E

O6E

OS5E O4E O3E O2E

O1E

Field

Bits

Type

Description

O8E

Output8 Enable Bit:
0z ,outputdisabled
1z ,outputenabled
Reset: 0

O7E

Output7 Enable Bit:
0z ,outputdisabled
1z ,outputenabled
Reset: 0

O6E

Output6 Enable Bit:
0z ,outputdisabled
1z ,outputenabled
Reset: Og

O5E

Output5 Enable Bit:
0z ,outputdisabled
1z ,outputenabled
Reset: Og

O4E

Output4 Enable Bit:
0z ,outputdisabled
1z ,outputenabled
Reset: Og

O3E

Output3 Enable Bit:
0z ,outputdisabled
1z ,outputenabled
Reset: 0
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Field Bits Type |Description

O2E 1 rw Output2 Enable Bit:
0z ,outputdisabled
1z ,outputenabled
Reset: Og

Ol1lE 0 rw Outputl Enable Bit:
0z ,outputdisabled
1z ,outputenabled

Reset: Og
OEConfigl Offset Reset Value
05C,, 00,
7 6 5 4 3 2 1 0
0O16E 0O15E 0O14E 0O13E 0O12E O11E O10E O9E

r'w rw rw rw rw w w w
Field Bits Type Description
O16E 7 rw Outputl6 Enable Bit:

0s, output disabled
15, output enabled
Reset: Og

O15E 6 rw Outputl5 Enable Bit:
0s, output disabled
15, output enabled
Reset: Og

O14E 5 rw Outputls Enable Bit:
0s, output disabled
15, output enabled
Reset: Og

O13E 4 rw Outputl3 Enable Bit:
0s, output disabled
1p, output enabled
Reset: Og

O12E 3 rw Outputl2 Enable Bit:
0s, output disabled
15, output enabled
Reset: Og
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Field Bits

Type

Description

Ol11E 2

Outputll Enable Bit:
0s, output disabled
15, output enabled

Reset: Os

O10E 1

Outputl0 Enable Bit:
0z ,outputdisabled
lg ,outputenabled
Reset: Og

O9E 0

Output9 Enable Bit:
0z ,outputdisabled
1z ,outputenabled
Reset: Og

OEConfig2

Offset
05D,

Reset Value
00,

024E 0O23E

022E

021E O20E

O19E

0O18E O17E

r'w rw

'w

r'w rw

Field Bits

Type

Description

024E 7

Output24 Enable Bit:
0z ,outputdisabled
lg ,outputenabled
Reset: Og

023E 6

Output23 Enable Bit:
0z ,outputdisabled
lg ,outputenabled
Reset: Og

022E 5

Output22 Enable Bit:
0z ,outputdisabled
1z ,outputenabled
Reset: Og

021E 4

Output21 Enable Bit:
0z ,outputdisabled
1z ,outputenabled
Reset: Og
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Field

Bits

Type

Description

020E

Output20 Enable Bit:
0z ,outputdisabled
lg ,outputenabled
Reset: Og

O19E

Outputl9 Enable Bit:
0z ,outputdisabled
lg ,outputenabled
Reset: Og

O18E

Outputl8 Enable Bit:
0z ,outputdisabled
1z ,outputenabled
Reset: Og

O17E

Outputl?7 Enable Bit:
0z ,outputdisabled
1z ,outputenabled
Reset: Og

OEConfig3

Offset
05E,

Reset Value
00,

RES

IGN4E IGN3E IGN2E

IGN1E

rw w w

Field

Bits

Type

Description

IGN4E

Ignition 4 Output Enable Bit:
0s , output disabled

1z , output enabled

Reset: Os

IGN3E

Ignition 3 Output Enable Bit:
0s , output disabled

1z , output enabled

Reset: Og

IGN2E

Ignition 2 Output Enable Bit:
0s , output disabled

1z , output enabled

Reset: Og
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Field Bits Type |Description
IGN1E 0 rw Ignition 1 Output Enable Bit:
0s , output disabled
1z , output enabled
Reset: Og
WWDConfig0 Offset Reset Value
05FH FFH
7 6 5 4 3 2 1 0
WWDCWT WWDOWT
w w
Field Bits Type |Description
WWDCWT 7:2 rw Window Watchdog Closed Window Time:
000000g, no change - old setting used for open and closed window
000001, 1,6 ms
111111g,100,8 ms
Reset: 111111;
WWDOWT 1:0 rw Window Watchdog Open Window Time:
00s ,3,2ms
0l ,6,4ms
10 ,9,6 ms
11 ,12,8ms
Reset: 115
WWDConfigl Offset Reset Value
0604, TTu
7 6 5 4 3 2 1 0
WWDECD WWDECI
w w
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Field Bits Type |Description
WWDECD 74 rw Window Watchdog Error Counter Decrement:
0000s, -1
0001, -2
1111g,-16
Reset: 0111,
WWDECI 3.0 rw Window Watchdog Error Counter Increment:
0000s, +1
0001s, +2
1111g,+16
Reset: 0111g
FWDConfig Offset Reset Value
0614 F7u
7 6 5 4 3 2 1 0
FWDPCD FWDPCI
w w
Field Bits Type |Description
FWDPCD 74 rw Functional Watchdog Pass Counter Decrement:
0000s, -1
0001g, -2
1111g,-16
Reset: 1111¢
FWDPCI 3:0 rw Functional Watchdog Pass Counter Increment:
0000g, +1
0001s, +2
1111g,+16
Reset: 0111g
TECConfig Offset Reset Value
0624 T
Datasheet 190 Rev. 1.2

2017-02-10



TLE8888-1QK

infineon

EENNHMRSE I1C
7 6 5 4 3 2 0
TECD TECI
w w
Field Bits Type |Description
TECD T4 rw Total Error Counter Decrement:
0000s, -1
0001g, -2
1111,-16
Reset: 0111;
TECI 3:0 rw Total Error Counter Increment:
0000s, +1
0001, +2
1111s,+16
Reset: 0111;
WDConfig0 Offset Reset Value
0634 47y
7 6 5 4 3 2 0
RES WDHBTP
w
Field Bits Type |Description
WDHBTP 6:0 rw Watchdog Heartbeat Timer Period:
0000000g, no change
0000001, 1,6 ms
0000010s, 3,2 ms
11111114,203,2 ms
Reset: 10001115
WDConfigl # LOCK = 1 Bi3E
WDConfigl Offset Reset Value
064, 03,
Datasheet 191 Rev. 1.2

2017-02-10



TLE8888-1QK
AN RS IC

(infineon

RES

FWDKQ FWDQG WDREN LINWE CANWE

Field

Bits

Type

Description

FWDKQ

Functional Watchdog Keep Question Setup:

0s ,Noinfluence to question generation in case of window
watchdog error

1z, Keep question in case of window watchdog error

Reset: Og

FWDQG

Functional Watchdog Question Generation:
0z, Question period 16

1z, Question period 256

Reset: 0g

WDREN

Watchdog Reset Enable Bit:
0Og, reset disabled

1s, reset enabled

Reset: Og

LINWE

LIN Operation Mode during Watchdog Error Setup:
0s ,receive only mode

1lg ,according ComConfigl.LIN

Reset: 15

CANWE

CAN Operation Mode during Watchdog Error Setup:
0z ,receive only mode

1z ,according ComConfigl.CAN

Reset: 1

14.1.5

Conto0

EHIF TR

Offset Reset Value
07B, 00,

O8ON

O70N

O60ON

O50N O40N O30N O20N O10N

rw

Datasheet
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Field

Bits

Type

Description

O8ON

Output8 Switch on Control Bit:

Os , off
1g ,on
Reset: 0g

O70N

Output7 Switch on Control Bit:

OB , Off
1z ,on
Reset: 0p

O60N

Output6 Switch on Control Bit:

Os , off
1z ,on
Reset: 0p

O50N

Output5 Switch on Control Bit:

Os , off
1g ,on
Reset: 0g

040N

Output4 Switch on Control Bit:

OB , Off
1z ,on
Reset: 0

O30N

Output3 Switch on Control Bit:

OB , Off
1s ,on
Reset: 0p

O20N

Output2 Switch on Control Bit:

Os , off
1g ,on
Reset: 0

O10N

Outputl Switch on Control Bit:

OB , Off
1z ,on
Reset: 0g

Contl

Offset
07C,

Reset Value
00,

O160N

O150N

0140N

O130N O120N O110N

O100N

090N

rw
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Field

Bits

Type

Description

0160N

Outputl6 Switch on Control Bit:
Os , off

1s ,on

Reset: Og

O150N

Outputl5 Switch on Control Bit:
0s ,off

1z ,on

Reset: 0g

0140N

Outputl4 Switch on Control Bit:
0g ,off

1s ,on

Reset: 0g

O130N

Outputl3 Switch on Control Bit:
OB , Off

1z ,on

Reset: Og

0120N

Outputl2 Switch on Control Bit:
0sg ,off

1z ,on

Reset: Og

O110N

Outputll Switch on Control Bit:
0sg ,off

1z ,on

Reset: 0g

O100N

Outputl10 Switch on Control Bit:
0g ,off

1z ,on

Reset: 0g

O90N

Output9 Switch on Control Bit:
Os , off

1s ,on

Reset: Og

Cont2

Offset
07D,

Reset Value
00,

0240N

0230N

0220N

0210N 0O200N O190N

0O180N O170N

'w
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Field

Bits

Type

Description

0240N

Output24 Switch on Control Bit:

Os , off
1g ,on
Reset: 0g

0230N

Output23 Switch on Control Bit:

OB , Off
1z ,on
Reset: 0p

0220N

Output22 Switch on Control Bit:

Os , off
1z ,on
Reset: 0p

0210N

Output21 Switch on Control Bit:

Os , off
1g ,on
Reset: 0g

0200N

Output20 Switch on Control Bit:

OB , Off
1z ,on
Reset: 0

O0190N

Outputl9 Switch on Control Bit:

OB , Off
1s ,on
Reset: 0p

O180N

Outputl8 Switch on Control Bit:

Os , off
1g ,on
Reset: 0

O170N

Outputl7 Switch on Control Bit:

OB , Off
1z ,on
Reset: 0g

Cont3

Offset
07E,

4 3

2

1

Reset Value
00,,

0

RES

IGN4ON

IGN3ON

IGN2ON

IGN1ON
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Field

Bits

Type

Description

IGN4ON

Ignition Output4 Switch on Control Bit:

Os , off
1g ,on
Reset: 0g

IGN3ON

Ignition Output3 Switch on Control Bit:

OB , Off
1z ,on
Reset: 0p

IGN2ON

Ignition Output2 Switch on Control Bit:

Os , off
1z ,on
Reset: 0p

IGN1ON

Ignition Outputl Switch on Control Bit:

Os , off
1g ,on
Reset: 0g
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15 SPI

PR T MSC @50, EBSP EORMIERE, BFEMA5IMSIP. SDO. CSNH FCLP, BLEiEids|H
FCLNF] SIN5ERX o FCLN JUEES VDDIO , SIN %FUEIEEI AGND . 7 SPITEF, SDO #ilt
FIGBENHERIRE (EXFERTL3.2 /) F5F113.4/0hH) o

BiFSRMNENXSEMSCEEER (WS 14 F) , IAEMESPHFEN (WE 67F115.1 /©\¥5) . AR
SN,

RELEEREHENKE (WMsc 5%, £l13.1.1/0F)

VDDIO

t FCLP éﬁ

FCLN

on=

SIP
SIN

csNX
spo)<

iy

pel
m
o]

- oW

T
J]_,
il

= 66 SPIIEOEHR

15.1 SPI X

SPIBERIEIE 67 Fim. RBERITHISSAHEMTERZREERL, KB SDO 5IHIMNEIEE LA
ERRBEML, TLESSSS-1QK 1E FCLP TBEEXT SIP SIMIREFEEIE, H1E FCLP EFHBIBEIEM SDO
SIifE Y. B MAIRMIE CSN Y EFAL&LE,

FRrESPLHERKEXINIGF N 1611, BNSPLEHERWES, BiZ¥EF23CombiagfYCOMFEfL
BENT,

BFRHSNMNBE—FHSNEE (B, HENBBERKEEHRS N+1HERED) .

B E]seR BRI /Ah1E .
v SEAEENRINFFSHTT
v NEBBNRIEFSRHET
HR—EBARHITo

B NIBEZ MRS LTESPIHRIN TR

Bipie): XNFEHFSENR/W AL #UtHIRSE, MEN1
iGN FHESOR/WAL. #utHIRE, HEH0
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REEHER: £ CSN W TREAZEM FCLP NE—1T LM ZAl, SDO WEBTRNIZETERS
Diag0 AR REFENLCFAIAFRT R COTRESHI B H S

BTXM =, B8 SPIBEHEE, ATUKREIZETRS, MEFWNIShFEHRHITIINYIRE/ 7
@o

15 16 time
-

S I P don't care

fnstate BItD x BIt15 ’ mnstate
Statu:
Bit1 Bit2 eessccccc=s Bit15
SDO Flagﬂ LSB X ! X I i X MSE ime
>

*) active clock edge for reading data at Sl

& 67 SPI i

SPIEIE:

o LESfIHAE: SPHESIRAEL, SDOMERN=R

v EBEIZE: KEETFE opstato It AE S T— sPI—iE i

v BINBEMHAE: SPHELIKRZE, SDOAFKRSIAENE

v B VHEIfE: P#iF7783 FWDStatl AN S EZRSTMEB FRISETHRME, BIE—D
SPIfE

v BERHEANGRE: AT EFSAtI AT T —IsPiteh (W FAEFEAItISEIRANA
R, FHEIRLZS940”)

v EXRBEEMG: 2¥E 7788 Diago FUMININA 5 T — 1 SPI—i2(Z5, 12iiEH7723ComDiagH
HICOMFEfE /91"
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15.2 SPI M RE X
SPIAEZE TR
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CD7 | CD6 | CD5 | CD4 | CD3 | CD2 | CD1 | CDO C7 Cé6 C5 C4 C3 C2 C1 Co
Field Bits Type Description
co 0 R/W Bit: defines the access to the register
C[7:1] [7:1] Address Bits, definition see Chapter 14
CD[7:0] [15:8] Data Bits, definition see Chapter 14
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15.3 SPI BS54

& 55 B{EEBSSH

Vs=13.5V, W =5V, T,=-40°C £+150°C, FrEBEMRNTH, ERBRANSIE RIESEIME) -

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

SPI detection threshold for VFCLN_SPI |0.3 - 0.7 v P_15.1

SIN

Single ended mode detection |VFCLN_singl |2 - 3 Y P_15.2

threshold for FCLN e

SDO see Chapter13.4 |(P_15.3

Input low level (SIP, FCLP, |VINn_L -0.3 |- 0.8 v P_15.4

CSN)

Input high level (SIP, FCLP, |VINn_H 1.6 - 5.5 V P_15.5

CSN)

Input hysteresis (SIP, FCLP, |VINn_Hys 0.1 - 0.5 Y P_15.6

CSN)

Clock frequency fSPI - - 5 MHz P_15.7
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16 BERAIEENR

16.1 1SO Bk il izt
FRER AR 150 BRI (614E TLES88S-1QK) RYTE MIIRFEATA 1SO 7637-2:2011, MIXFE LA TIRIEE
X:
+ BkH3a: vS=-140V, FRBEHIHIYRITEE FITHIRTiEEeR L5
+ Bk 3b: VS=140V, FRBRIMIYAER FiThl R TiEiEs EER
v B 5: vS=+38.5V (FHMD) , td=400ms (LLAIX FARFEBFITHEIETENM, RERFHEX
i)
M X R A B T34 T
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17 NMEER

JERES
Fo

JERE:

XLEEE B EEHITE,

BEFIGE R ETATTESFHIIE T, TR IXT SR FATIFE . S 1F T EF7H 2 2675

BIEIEIT Bllo IZSI5E T TE LAY 5 AT THL I o

Optional connection to INJEN and
IGNEN

:ﬁ; connection
; wVvooOQQX T F—/F"F=———=- - --""-"""-"""-""""""""-"|-""-"=-=-
] 2 g Il
H | &
Ey sig x = I
N Sl Ba2ls BB gl &
> g EEB|E < 5 =l =
g 3 g |8 2 a 8| a3
Engine Half Bridge
Key and WK Key OF N - .
o aon Dy T:\ﬂz' Standby Supply Chargepump

i

Battery

Main Relay Driver

Linear
Pre-regulator

—F

et
[—

5V ECU supply

5V ot
o Sensors

Vottage Menitoring

o internal
supply
Regulator
Ve
[—
Linear
Regulator (Tracker)

K

V5

Power Stage 4.54

i

Power Stage 0,84

|-

nition Driver 20mA

o

| I

Push Pull Driver 20mA

i

é

igh side or
ow sid or
| motor
- configuration
OUT1A
oume I
ourea |
ouTzs
ouTas l
outea |
Battery

H
i

Batery

V2
r Control Lagic
VRINA
;-]
VR Sensor VRINZ
VR Sensor
Interiace
micre confroiler VROUT, —7
ERS
LINID
) LNTX, LIN Interface
fromits
micm conroller —
LINRX, Monitoring C
Watchdog
cannecton b VEV sy AN
conneciion o standby
supgly or AGND
CANH,
CANL CAN Interface
+ —
) CANTX Wake Recaiver
o s MECIEPI
mico controller | ¢ ngx Direct Drive nierface
Inputs
Exposed
Pad
[=] [=] z[ = =] - oz o =z zZ O
& 3 a ==z & & Z 3 a8
g 2 54 = gg s
P
£33 fromito micro controller
= EEg connaction
- ! 10 VDDIO
connection
to VBV

Eles W FH &
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17.1 HEBEBRS

to all other
loads

TLE8888

Non Permanent Supply System

Q (=]
7 %ﬂ/ 7 %,,/

EC U = ] o all other EC U & to all other
[ g E E loads [ ; E : loads
= g =[5 ° il g| s[1s5°

V5SVSTBY VG | VSVSTBY VG |I—

KEY, Il_ KEY. Il—
VEV| VEV]|
Wi
TLES888 TLES888
= I T S 11
Circuit Circuit
Permanent Supply System 1 Permanent Supply System 2

& 69 HEBRFNEE

B 69 B/R 7 R B RIEIE FITLESSSS- 1QKII =FIR B, I FIEKA Bithilter, ZE T ANENE
B, HESZEFHEXNAEINEE (GIINANXNELSR) EEEBIR. AILLBIESIH KEY #
WK 2RSS KIREE,

TERAMBRAT, FNBRKAEEDSBM, FESIEFEXNFAEINEESRTUEA (FIFCANT
12IEEE) . SIMIBATPATIBATPBRAAUEIZEIFF X BMEIR, FAEERHER T LURD IR TR
THFEERT. 5IMIBATHITUIE TS 28 H9SMEBMOSFETB] LUK A& S BB M,
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