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TLE9104SH
Smart Quad Channel Powertrain Switch

Infineon

i

Overview

Table1 Product summary

Parameter Symbol Value, Unit
Signal supply voltage Vio 3.0...5.5V
Analog supply voltage Voo 45..55V
Output clamping voltage Vbsinz) 50...60V
Typical On-state resistance CH 1-4 Rosion) 150 mQ

at 7;=25°C

Typical On-state resistance CH 1-4 Rosion) 300 mQ

at T,=150°C

Nominal load current CH 1-4 (continuous) Iy 3A

Short circuit to battery detection threshold CH 1-4 Iscq 5A
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Smart Quad Channel Powertrain Switch
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Block diagram
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Figure 2-1 Block diagram
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TLE9104SH
Smart Quad Channel Powertrain Switch

Pin configuration

(infineon

3 SIHECE
3.1 5|5 BEC
(top view)

ouT1 | 1e 20 OUT2
GND [ | 2 1911 GND
N1 O |3 1810 N2
IN3 (T | 4 1700 IN4
sO M |5 1617 VDD
Sl (s 1511 VIO
CSN [T |7 1411 EN
SCK [ | 8 131 RESN
GND [T] |9 12717 GND
ouT3 L | 10 "M out4

Figure 3-1 Pin configuration (top view)

3.2 5| X FThRE

Table 3-1 Pin configuration

# Pin Name Function

1 OuUT1 Power Output 1

2 GND Ground

3 IN1 Input 1

4 IN3 Input 3

5 SO Serial Data Output

6 Sl Serial Data Input

7 CSN Serial Chip Select (active low)

8 SCK Serial Clock

9 GND Ground

10 OuT3 Power Output 3

11 OouT4 Power Output 4

12 GND Ground

13 RESN Reset (active low)

14 EN Output Enable

15 VIO Signal Supply Voltage

16 VDD Analog Supply Voltage

17 IN4 Input 4

18 IN2 Input 2

19 GND Ground

20 OouT2 Power Output 2

Datasheet 5 Rev.1.31
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Pin configuration
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1. TLE9I104SHAIBLZNEE NE K EFZEZ Y, 55 INIFRANCE IPEEFEZE GND 5/,

2. GIEI2 119 BEH 1 F2 BIEHSIH, SIH19 /112 25 3 /14 IS H, 51N F A GND
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General product characteristics

4 ~mEREE

4.1 %634 B KENE B

Table 4-1 Absolute maximum ratings

T,=-40°C = +150°C, FREBEAEXNTH, EBRANSIE FFRIEZERE) -

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

Signal supply voltage Vio 03 |- |55 vo|- P 4.1.1

Analog supply voltage Voo -03 |- 5.5 v - P_4.1.2

Continuous drain source voltage (OUT1 | Vs -03 |- 50 v - P_4.13

to OUT4)

Input voltage, all inputs and Vin 03 |- Vio+03 |V |- P_4.1.4

data outputs, sense lines

Output current per channel? I 0 - 5.6 A Output ON P_4.15

Maximum voltage for short circuit Vsc single |~ - 30 \Y - P_4.16

protection (single event)?

Electrostatic Discharge voltage - HBM Vesor -2000 |- 2000 Y - P_4.1.7

(human body model)?

Electrostatic Discharge voltage - CDM Vespo -500 |- 500 v - P_4.1.8

(charge device model)*

1) REFREBIRALER, MALBERNEE. VATPHNRKEHBEROD RIBLZEZHFFER Ry #1T1HE.
2) FEERIGITHRTE AEC-Q100-012 i, BEHEIMIEREES.
3) F& ANSI/ESDA/JEDEC JS-001,

4) FFEJESD22-C1010

=

1. B ArFIRIE S E ST ATGER XTSI E SRR M FR o KT BB BTN RABNEEFRIET
BIRERFAARZS AT AT FE 14,

2. ZERRIIRIFIIEE S TERYLEIC TEEHE F AT B FE SR 1 TR, ML TIE % T IEEE I HIEIE o
RIFIIEET BN T IS E L HIKEIEMTIZ 1T HY
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General product characteristics
4.2 TEFH

Table 4-2 Operating conditions

Parameter Symbol Values Unit | Note or Number
Maximum output clamping energy, |E 14 - - mJ | Ipg=1.4A, P_4.2.6
linearly decreasing current V2 T, =110°C,
Cycles: 1 billion
Maximum output clamping energy, |Exs 35 - - mJ | T,=85°C, P_4.2.13
linearly decreasing current® Cycles: 10
Maximum output clamping energy, |E,s 25 - - mJ | T,=145°C, P_4.2.14
linearly decreasing current Cycles: 10
Maximum output clamping energy in| Exg , 1.7x |- - mJ |OUT1&2 orOUT3&4, |P_4.2.2
parallel mode En Io(0),p=1.8 % Ipq)
a5
Junction to case R - 1 125 |K/W [PV=3W, P_4.23
homogenously
distributed between
all output stages
mESEE
Operating temperature range T; -40 - 150 °Cc |- P_4.2.4
Storage temperature range Tstg -55 - 150 °Cc |- P_4.25

1) H7T(>qlﬁg>{k$—€7.|__\ EE!?&*I*E ID(t) = ID(O) x (l' t / tpulse); O<t< tpulse
2) [ENREERETIRIIPFEENERER.
3) /HEMNREERETIRIIPIEENRERER.

Z. HELTEEER, ICHKARBE 1P HI S 7o

#9
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Electrical and functional description of blocks

5 BIRB B SHIThREHE R

5.1 ER

TLE9104SHEIIRINEBIREEV,  MIE S BIRV o fHEB. BINTESIHIV,pE GND fVoE GNDZEfER— 1 EBR
25, BIRBEIE, RESN SIHINREHERET, BEISMFREENEILSR, XSRFAESPITFHREENER
IME. AT FERELEBEN, ENSIHLIRFSEBET, H B OUT_EN HER[/UMEL

Table 5-1 Electrical characteristics: power supply
Vop=45VES5V,Vo=3V E 5.5V, T;=-40°C £+150°C, (BRIEZHEHEA) FiE
EBEIAERY Fith, [EEFURAGIH

Parameter Symbol Values Unit| Note or Number
Min. | Typ. | Max. Test Condition
Signal supply voltage Vio 3 - 5.5 \Y - P_5.1.1
Analog supply voltage Voo 45 |- 5.5 \Y - P_5.1.2
Supply current Iopion) - - 10 mA |- P_5.1.3
Input low voltage of pin RESN Veessy  |-0.3 |- 1 v - P_5.14
Input high voltage of pin RESN Viesnt) |2 - Vi+03 |V - P_5.1.5
Hysteresis voltage of pin RESN Vieesnys | 100 {300 | 500 mv |- P 516
Input pull-up current Iresn -100 |-65 |-30 MA | Vieger=0 V P_5.1.7
through pin RESN
Reset duration time? fesny |10 |- - us |- P_5.1.8
Input low voltage of pin EN Venw -0.3 |- 1 v - P_5.1.9
Input high voltage of pin EN Ven) 2 - Vio+0.3 |V - P_5.1.10
Hysteresis voltage of pin EN Vennys  [100 {300 |500 mv |- P_5.1.11
Input pull-down current len 30 |65 |100 MA | V=2V P_5.1.12
through pin EN

1) AT IEMEED, ERIRV,AEIEKLHBER, RESN 3IMIN R EBFEREUFEMNELSR,
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Electrical and functional description of blocks

5.2 HiTHRA

SMANESIEHEHBX@EENBmE R, Fa, IN1LES ouTl, IN2 545 ouT2 &, MAESHE
BEEM. AL, @ IN FEINFV ) BWEBERBFTF 0UTx. BILURE OUT1-2 # OUT3-4 HEX, A,
WATE CFG HESSPIRFIEANEE. EXMMERT, INLIES| 0UT1-2, IN3IEH| 0UT3-4.

Table 5-2 Electrical characteristics: parallel inputs
Vop=45VES55V, V,,=3VES55V, T;=-40°CE+150°C, (FRIFZHULFA)
FRE BEIMEX T, EBRMASIE (FRIESIR S0)

Parameter Symbo Values Unit | Note or Number
L Min. | Typ.| Max. Test
Condition
Input low voltage of pin INx Vinw -0.3 |- 1 v - P_52.1
Input high voltage of pin INx Vinw |2 - Vot |V |- P_5.2.2
0.3

Input voltage hysteresis Vintys) [100 {300 [500 mvV |- P_5.23
Input pull-up current I -100 [-65 |-30 MA | V=0V P_5.2.4
through pin INx

5.3 ThELRK

Table 5-3 Electrical characteristics: power outputs
Vop=45VES5V, Vio=3VES55V, T;=-40°CE+150°C, (FRIESHIREA)
FRE BEIMEXT T, EBRMASIE (FRIESIR SO)

Parameter Symbo Values Unit | Note or Number
l Min. | Typ.|Max. Test Condition
ON resistance RDS(ON) - 150 mQ | T,=25°C, P_53.1
ON resistance Rosony |- 300 |350 |mQ |T,=150°C, P_5.3.2
ON resistance in parallel mode Rosion) |- 5 |- mQ | T,=25°C, P_5.3.3
outputs 1&2 or
3&4 in parallel
ON resistance in parallel mode Rosion) |- 150 |175 |mQ |T,=150°C, P_53.4
outputs 1&2 or
3&4 in parallel
Output clamping voltage Vosnz) |50 |- 60 |V output OFF P_5.3.5
Output leakage current I - - 10 |pA |RESN=0 P_5.3.6
Output off-state current louts_ore |- - 30 |uA |RESN=1, P_5.3.6
OUTx_DIAG_EN
=0, Vyr, =35V
Turn-on time ton - 15 |- ps  |from 50% of INx | P_5.3.7
to 20% of Vbat
Datasheet 10 Rev.1.31
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Table 5-3 Electrical characteristics: power outputs (cont'd)
Vop=45VES55V, V=3V ES55V, T;=-40°CE+150°C, (FRIEZHREA)
PR BEIIMEXT T, EERFRANGIHE (BRIESIR SO)

Parameter Symbo Values Unit | Note or Number
L Min. | Typ. |Max. Test Condition
Turn-off time torr - 15 |- ps  |from 50% of INx | P_5.3.8
to 80% of Vbat
Overtemperature shutdown Tiom 165 |- 200 |°C |- P_5.3.9
threshold
Datasheet 11 Rev. 1.31
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5.4 RIFIHEE

TLE9104SH IRMHERAURIFTNAE, SERMIRIFINAE BETERGLEICTESIBRFTIAMIE K4 TR IF, B
BT IERTECENRER . RIPTHEERZEN T ELESMRIFMIZITA. TLE9104SH SSIR T LA
TRIPIHAEE:

o ERP (0T)

o SYERMARER (SCB) fRiF

o IFRFP (00)

Z FERHIRIPIIEE S TERLEIC TEEHEF AR AIE S F iR, &H TIEE T IEREI4EE
Jo RIPTIEET BN TIELEE L HTEEMTIR 1T HYs

54.1 BRI

SMBEENTREEFRBUNNERERESSTBIIAXMNEE, NREBEREBISHRXEE,

N PodE =B A AR LR, BRI ARG, RTUBEXRITHEE,; B3, WRRENEIREED

AETEHRXEEE, WBEEREREELEXA.

5.4.2  ITEGHAYERP

TLE9104SHYERY AT R BB TR EIRIF. MIRMEBERERB I scp , WAARBEILRIXHF, &
FERMERASEIRERGE, BERBXITH .

5.4.3 R

33T P B B3RP AT TLEO104SHIRIP. SNSRI BBHI BB o, NAERIEESE ty00/F
XMMEREE, WEREERAEIRERE, BEABRITH. BRRREE S HAHEI o
ELESSPIEE. (VUEFRPHMILI OUT_EN FESPIBTFERTFNEEBTN, FHEREEREEt o
AR FEARPRENE loc,

5.5 IZHTThEE

TLE9104SH FYFT B I RIISLIN T LU 2B ThEE |

o MNRMHEEITFE, WETLUEIE et B A0 (SCB)o

v NRWELKSITH, WAL MR B (0T).

v WNREHLTITF, el LUSIEIE T BE1 A9 A8 (OCF)o
v MNBRHHATITH, WElLAENEIRE T BRI N (0CT),
o WRBEHEE XA, WAILAEMEIFEEEZE GND 12l (SCG).

v MRHEBLKE XA, WaTLAENE A EHFFREEN (oL)

TLE9104SH BYiZl{5 B 01385 SPI #Z3418), OL #1 SCG IZWrER TN EIME ( V outn.sce® V outnoL ) F
1TIR%. B LK AARERZHT R LRI EERF. EXMIER T, OLF SCG MiZHrE#IER,
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configurable

Mo current limitation

Joc|----

Switch-off without automatic restart

OT switch-off can

A

o) o gt i e o e e

fime

ccur at any time

Figure 5-1 Overcurrent and short circuit to battery protection

BERIEEMBVIRRTIE] t oy BVERSS, HPESRM SCG M OL AR o PR TISKRESE], EEILECE
EIMNEBREY Bty fauyo  ASETIE] by (gauy R BETESPIZT 1728 RV LHEREL OUT_EN MR FE#ITACE,

.

Status bit

o

IPU _l
: : MUX | B en< oo
Diagnostic| - \
Registers [ VOUTn_OLT
e >
Il
< >La tch ‘_< "
VOUTH_SCGsz - q
Temp.
gate control Sensor
< Pratch e[ n _i
) ~ > SCB, OC and OT
< Latch[*=I 7 | protection Functions M
< PLatch =P »
T faoc) T foc
r
J
GND

Figure 5-2 Diagnostic functions (overview only)
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Electrical and functional description of blocks

(infineon

A IOUTn

Diagnostic pull-down current and OL on

CG | oL e O.K. |
|OUTn_DIA_52(Dn::x)—————————i —————————— : ———————————————————————}
! 5 |
| | I
! |
! ] i
! | |
| bl I
loutn pIA PN —====—==— Tttt ettt === :
340pA ] 1 |
! ! :
: : : -
: VouTn_pias i Vear  Vourn
IOUTn_DIA_N(max) 1
120uA |
|
loutn_ DI Nmin === === —— = I
oA VouTn_sce VouTn_oL
Figure 5-3 SCG and OL diagnostic function (overview only)
Table 5-4 Electrical characteristics: diagnostic functions
Vop=45VES55V, V=3V E55V, T;=-40°CE+150°C, (FRIEZHHFA)
FRE BEIMEXT T, EBFRMASIM (FBRIESIR SO)
Parameter Symbol Values Unit | Note or Number
Open load VoutnoL 0.6 Vpp- - 0.6 Vpp+ |V - P_55.1
detection voltage 0.2 0.2
Diagnostic pU”'dOWn IPD 300 380 [450 H.A VOUTn =0.6 VDD P_5.5.2
current
Diagnostic pull-up current|/py -180 -150 |-120 HA | Vourtn=0.4 Vpp P_55.3
Short circuit to ground | Voyrnsce 0.4 Vpp- - 0.4 Vpp+ |V - P_554
detection voltage 0.2 0.2
Short circuit to battery |/ 4.5 5 5.6 A - P_5.5.5
detection current
Short circuit to battery |/ 9 10 (11 A Outputs 1&2 or P_55.6
detection currentin outputs 3&4
parallel mode connected in
parallel
Fault filtering time? Lo (fautt) 0.015 0.02 |0.025 ms P_5.5.7
Fault blanking time? o fauty 0.16 0.2 |0.24 ms |configurableviaSPI |P_5.5.8
Fault blanking time o autt 0.4 0.5 |0.60 ms |default value P_5.5.9
Fault blanking time tofauty) 0.8 1 12 ms |configurableviaSPlI |P_5.5.10
Fault blanking time o fauty) 1.6 2 24 ms |configurableviaSPlI |P_5.5.11
Overcurrent filtering time ta00) 0.04 0.06 [0.08 ms |default value P_5.5.12
Overcurrent filtering time ta00) 0.1 0.12 |0.14 ms |configurablevia SPI |P_5.5.13
Overcurrent filtering time ta00) 0.4 0.5 |0.6 ms |configurablevia SPI |P_5.5.14
Datasheet 14 Rev. 1.31
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Electrical and functional description of blocks

Table 5-4 Electrical characteristics: diagnostic functions (cont’d)

Vop=45VES5Y, V=3V ES55V, T,=-40°CE+150°C, (FRIESHEA)
PR BEIIMEXT T, EERFRANGIHE (BRIESIR SO)
Parameter Symbol Values Unit | Note or Number
Min. Typ.| Max. Test Condition

Overcurrent filtering time | 4(oc) 0.8 1 1.2 ms |configurablevia SPI |P_5.5.15
Overcurrent filtering time | {y00) 4 5 6 ms |configurableviaSPI |P_5.5.16
Overcurrent filtering time | {y00) 8 10 (12 ms |configurableviaSPI |P_5.5.17
Overcurrent filtering time | q(oc) 16 20 |24 ms |configurableviaSPlI |P_5.5.18
Overcurrent filtering time ti00) 24 30 |36 ms |configurablevia SPI |P_5.5.19
Overcurrent threshold loc 0.75 1 1.25 A configurable via SPI  |P_5.5.20
Overcurrent threshold loc 1.75 2 2.25 A default value P_5.5.21
Overcurrent threshold loc 25 3 35 A configurable via SPI  |P_5.5.22
Overcurrent threshold loc 35 4 4.5 A configurable via SPI  |P_5.5.23
Overcurrent threshold in | /¢ 1.35 2 2.5 A configurable via SPI, | P_5.5.24
parallel mode outputs 1&2 or

outputs 3&4

connected in parallel
Overcurrent threshold in | /¢ 3.15 4 4.5 A default value, P_5.5.25
parallel mode outputs 1&2 or

outputs 3&4

connected in

parallel
Overcurrent threshold in | /¢ 4.5 6 7 A configurable via SPI, |P_5.5.26
parallel mode outputs 1&2 or

outputs 3&4

connected in parallel
Overcurrent threshold in | /¢ 6.3 8 9 A configurable via SPI, | P_5.5.27
parallel mode outputs 1&2 or

outputs 3&4

connected in parallel
Overtemperature filter tor 2 3 4 Ms |- P_5.5.28
time
Short circuit to battery tscs 1.2 - 2 s |- P_5.5.28
filter time

1) tyraun e T2 BT RRANEEHIRE RR 12 WA TH BE AV PR IR R BT 18],
2) Atygaun e AEFTERAIZ AT R IZ A T RERYIH B2 Y 1E]

5.5.1

WHERTES

=]

SMEENFRAT L RSEMNEEBEIE OUTx_STAT IEIEREG. ZRESAIAFENRER Y,
Hohi@iEH INx ZESPIFTH, BINTRLRFREIRS. Bid INx ¢ SPI FBRFVIRSAI N T 2 [8]BHEIR
BATHRHBETHWE, AtEBRATFREES,
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5.6 BIREIA

TLEQ104SHF B MIRIBREMSPIE . MNREHEBNHETFSEINHKE, FAEHEEFHRE
o WIRsSPimiHIERFE, cwD ENSBASENMAL, HEEIERNEZE, T1Fss CWD-TO B
B, HEAUESPIMEIEEIEITHRILENEE. Bl JRRKIAZHEEERN; B, JLUBESPHESE
HE,

—BEH TR B HEFRMBEREMNEMCRSER, B JWMABIE, WRFEXLEEYE, WEHE]
WitBY 2t po SN IEMRBISPIB T E S EF BN\ 1T ITES. WRIEBEYEYE] L E WEIE A8
W, tonERN SR BRrEREEXF, AT EMHEE, FEBISPIBEMRKIEHFEEEL. @8
TERIEIR, Wit A= BhERE.

B VOHEIE cwo e SPI DB (K op H 723 PRIMERENL OUT_EN JfREY, A BEECERIIMITEIER
tCWD o,

AT SPi@ifl el @ik & I I o dafE -

o BTEM

. RIS

o IIARFT 16 AT

Table 5-5 Communication watchdog timeout configuration

Vop=45VES5V, Vio=3VES55V, T;=-40°CE+150°C, (FRIESHIREA)
PR BEEXT T, [EBRANSIH (BRIESIR sO)

Parameter Symbo Values Unit| Note or Number
l Min. | Typ.| Max. Test Condition
Communication watchdog timeout fewpo 20 |25 |30 |ms |configurableviaSPI|P_5.6.1
Communication watchdog timeout fewpa 40 |50 |60 |ms |defaultvalue P_5.6.2
Communication watchdog timeout fewna 60 |75 |90 |ms |configurableviaSPI|P_5.6.3
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6 16 il SP13E[

AT ORF RTIMEO (SP) .

SPIRENTIEF RITMIIED, FHAMEEL: SO, SI, SCK, CSNo. FIE@ELSIFN SO L& LL SCK
A HIVEURERIREHITE R, CSN N TEAIEREUBZENRIF G, $URTE SCK BITREGM SI 46
REE, 7E SCK 9 EFBM so &g, S-MARIRA CSN B EFELKIE, 1 16 ITHERSEHARNAE
BT 16 NIAYfSERET A SRERERIE.

fesn (leaq) ! csngag fesnga
tsekp) )
S_CSN
=
Psokm), fsckq)
—
S_SCK \ /
— N
fsisu| | fsin,
R
N / —_—
5.5 ) X
# \ 7
50(en) fscq ts0 i
N ~__/ \__/
5.50 X X
7 7 7
Timing SPlvsd

Figure 6-1 SPI timing

6.1 BB 16 iISPIIEN

Table 6-1 Electrical characteristics: 16 bit SPI interface
Vop=45VES5V,V =3V E 5.5V, T;=-40°C E +150°C, PREEBEMBEFMH, EBFRNSIH FF

FEZHBER)

Parameter Symbol Values Unit |Noteor Number
Min. Typ. |Max. Test Condition
MY (CSN. ScK. sI)
L level of pin CSN, SCK, SI Viocsne  [-0.3 - 1 Vv - P 6.1.1
VIO_SCKL
\/IO_SIL
H level of pin CSN, SCK, SI Viocsnn |2 - Vo+0.3 |V - P_6.1.2
VIO_SCK
H
\/IO_SIH
Hysteresis input pins Vio_csnmy | 100 300 500 mV - P_6.1.3
VIO_SCKHy
10_SIHy
wHE (so)
L level output voltage ViosoL |0 - 1 v lo so=-2mA  |P_6.1.4
H level output voltage Vio_son Vio-0.5 |- Vio+0.3 |- - P_6.1.5
Output tristate leakage current ho_sooff -10 - 10 UA - P_6.1.6
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16 bit SPl interface

Table 6-1 Electrical characteristics: 16 bit SPI interface

Vop=45VES55V,V =3V E 5.5V, T;=-40°C E +150°C, FAEREMRFH, EBFRNSIM (FRiE

Infineon

i

SHEHA)

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

MNBRNF

For CSN, SCK, Sl and SO Ci - 6 s lpF |- P_6.1.13

Serial clock frequency” fsex 0 - 8 MHz |C_=25pF P_6.1.7

Serial clock period tsckep) 125 - - ns - P_6.1.8

Serial clock high time tsckn) 50 - - ns - P_6.1.9

Serial clock low time ) 50 - - ns - P 6.1.10

Enable lead time (falling CSN fesn(lead) | 250 - - ns - P_6.1.11

to rising SCK)

Enable lag time (falling SCKto | fesn(ag) 250 - - ns - P_6.1.12

rising CSN)

Data setup time (required time SI | &, 20 - - ns - P_6.1.14

to falling SCK)

Data hold time (falling SCK to Sl) | tsin) 20 - - ns P 6.1.15

Output enable time (falling CSN to | {5 e - - 200 ns C_=25pF P_6.1.16

SO valid)

Output disable time (rising CSN to | {50 i) - - 200 ns C.=25pF P_6.1.17

SO tri-state)

Output data valid time with tsow) - - 100 ns C_=25pF P_6.1.18

capacitive load

Transfer delay time (rising CSN to | {csytq) 1 - 100 us C =25pF P_6.1.19

falling CSN)

1) MR ERASPIHIIRAIGE RN, BAREURT SO 5B _E /Y 62 F AR X3 iz HI 88 SPIFMZ RYBT B K,
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16 bit SPl interface

6.2 SPI 128

—ARSPIMIKEEIE M 161, S TMBYM0RI7TAIELSIEM, (IsZl10ATFithit, 14@REAL, (I15ATF
HEERHEHES. FBEREAIENXA:

13
b1a = (1+ b1s+ 3 bi)mod 2

(6.1)
MOSI
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R/W Parity | 0 0 Address Data
MISO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Fault Fault
R/W |Parity | Communi- Address Data
. Global
cation

7£ MOSI #1 MISO H, ZEXAE“0"EX, BANB“I"EX. T MMISO SPIMLEML 12 1 13 AR EB R AHER

SNERTENKLLE, WK

v Y Global_Status HESRPAN—MEEMKE R, £EMIERME (FE) .
o HEETIISEZ N, @isERRE (RBiE) -

- BIIEIR(5Global_StatusEF 725 AICOM_ERRFE[E)

- BWEI T8

- FERKEIR

t5h, ERIRNSHFEFRFEUTEE:
v MREDEFETISREZ—, WA—MREE:
- R
- JE
- IAREE R
- FERE|EM
- FFER
- XYHhEZER
v BIfEIR:
- FXEM
- HIRES
- AFTF 16 AN
v BEHBIRILTEIR
o EIETE

Datasheet 19 Rev. 1.31
2020-09-30



o~ _.
TLE9104SH Infineon
Smart Quad Channel Powertrain Switch

16 bit SPl interface

BrEIESN, £REFEREMEMEEDEES (EN_Latch) MEMBIEIIE (POR_Latch) , WITFR:

v EN_Latch: LH{UMYE[I{EN“0", I&E OUT_EN fiifg, ZfITH1", X—IXRABLXERZE,
RHEEERA (@dsp) EL—RK,

+ POR_Latch: ZAIMEMER“1, BRAILLUEE SPI FA“0", FR LBEMESSIFEX—MIKER 1.
XAAFREBN ERESURETREI T LBET L
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Table 6-2 Register Address Space

Module Base Address End Address Note

apb Ox 1Fy4 -

Table 6-3 Register Overview

Register Short Name |Register Long Name Offset Address |Page
Numbe
r

CTRL Output control register 00y 22

CFG Configuration register 01y 24

OFF_DIAG_CFG Off-state diagnostic configuration register 024 25

ON_DIAG_CFG On-state diagnostic configuration register 03k 26

DIAG_OUT_1_2 ON On-state diagnostic result register OUT1 & OUT2 | 044 27

DIAG_OUT_3_4_ON On-state diagnostic result register OUT3 & OUT4 | 054 28

DIAG_OFF Off-state diagnostic result register 06k 29

GLOBAL_STATUS Global device status register 07w 30

ICVID IC Version ID 08y 31

EpEa 2l ol

Table 6-4 Register Overview

Bit type short name |Bit type description Note

r read -

rw read/write -

rwc read and clear on write clear on write 0

. FrEIENAITE OUT_EN [ # 5T E Ko

Datasheet
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6.2.1 17y

Output control register

CTRL Offset Reset Value
Output control register 004 004
7 6 5 4 3 2 1 0

OUT4_ON OUT4_ON | OUT3_ON | OUT3_ON | OU 2 ON | OUT2_ON | OUT1_ON | OUT1_ON
_S C _S C _S C _S C
w w w w w w w w
Field Bits Type |Description
OUT4_ON_S |7 rw OUT4 SPI control bit (used if CFG.OUT4_DD =0)

1,  SET, Output4 set
Op NO_ACTION, Output 4 no action
Reset: 0g

OUT4_ON_C |6 rw OUT4 SPI control bit (used if CFG.OUT4_DD =0)
1o CLEAR, Output 4 clear

Op NO_ACTION, Output 4 no action

Reset: 0g

OUT3_ON_S |5 rw OUT3 SPI control bit (used if CFG.OUT3_DD =0)
1o SET, Output3set

Op NO_ACTION, Output 3 no action

Reset: 0g

OUT3_ON_C |4 rw OUTS3 SPI control bit (used if CFG.OUT3_DD =0)
1o CLEAR, Output 3 clear

Op NO_ACTION, Output 3 no action

Reset: 0g

OUT2_ON_S |3 rw OUT2 SPI control bit (used if CFG.OUT2_DD =0)
1,  SET, Output 2 set

Op NO_ACTION, Output 2 no action

Reset: Og

OUT2_ON_C |2 rw OUT2 SPI control bit (used if CFG.OUT2_DD =0)
1o CLEAR, Output 2 clear

Op NO_ACTION, Output 2 no action

Reset: 0g

OUT1_ON_S |1 rw OUT1 SPI control bit (used if CFG.OUT1_DD =0)
1o  SET, Outputlset

Op NO_ACTION, Output 1 no action

Reset: 0g

Datasheet 22 Rev. 1.31
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Field Bits Type |Description

OUT1_ON_C |0 rw OUT1 SPI control bit (used if CFG.OUT1_DD =0)
1o  CLEAR, Output1clear

Op NO_ACTION, Output 1 no action

Reset: 0g

Datasheet 23 Rev. 1.31
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Configuration register

CFG Offset Reset Value
Configuration register 01, 8Fy
7 6 5 4 3 2 1 0

) outs 4 | outt 2.
CWD:TIIVIE PAR PAR QUT4 DD | OUT3 DD | ouT2 DD | OUT1 DD
Field Bits Type |Description
CWD_TIME 7:6 rw Communication watchdog timeout configuration

3p  LONG, 75ms

2»  MEDIUM, 50 ms (default)

1o, SHORT,25ms

Op DISABLED, Communication watchdog
disabled Reset: 10g

OUT3_4_PAR |5 rw OUT3-4 parallel mode

1, ENABLED, OUT3-4 parallel mode (controlled by IN3 or
CTRL.OUT3_ON)

0o  DISABLED, OUT3, OUT4 controlled separately

(default) Reset: 0

OUT1_2_PAR |4 rw OUT1-2 parallel mode

1, ENABLED, OUT1-2 parallel mode (controlled by IN1 or
CTRL.OUT1_ON)

Op  DISABLED, OUT1, OUT2 controlled separately

(default) Reset: 0

ouUT4_DD 3 rw OUT4 direct drive mode

1o ENABLED, OUT4 controlled by IN4 (default)

Op DISABLED, OUT4 controlled by SPI (CTRL.OUT4_ON)

Reset: 1g

ouUT3_DD 2 rw OUT3 direct drive mode

1o ENABLED, OUT3 controlled by IN3 (default)

Op DISABLED, OUT3 controlled by SPI (CTRL.OUT3_ON)

Reset: 1g

ouUT2_DD 1 rw OUT2 direct drive mode

1o ENABLED, OUT2 controlled by IN2 (default)

Op DISABLED, OUT2 controlled by SPI (CTRL.OUT2_ON)

Reset: 1g

OouUT1_DD 0 rw OUT1 direct drive mode

1p ENABLED, OUT1 controlled by IN1 (default)

Op DISABLED, OUT1 controlled by SPI (CTRL.OUT1_ON)

Reset: 1g
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Off-state diagnostic configuration register

OFF_DIAG_CFG Offset Reset Value
Off-state diagnostic configuration register 024 1Fy
7 6 5 4 3 2 1 0

RES DIAG_FILT CFG OuUT4_DI OUT3_DI ouTZ2_DI OouT1_DI

AG_EN AG_EN AG_EN AG_EN

Field Bits Type |Description

DIAG_FILT_CFG |54 rw Diagnostic filter time configuration
3p  2000_us, 2000 us

20  1000_us, 1000 us

1, 500_us, 500us

(default) 0o  200_us, 200

us

Reset: 01g

OUT4_DIAG_EN |3 rw Enable diagnostic current OUT4

1o ON, Diagnostic current ON (default)
Op  OFF, Diagnostic current OFF

Reset: 1g

OUT3_DIAG_EN |2 rw Enable diagnostic current OUT3

1,  ON, Diagnostic current ON (default)
Op  OFF, Diagnostic current OFF

Reset: 15

OUT2_DIAG_EN |1 rw Enable diagnostic current OUT2

1,  ON, Diagnostic current ON (default)
Op  OFF, Diagnostic current OFF

Reset: 1g

OUT1_DIAG_EN |0 rw Enable diagnostic current OUT1

1,  ON, Diagnostic current ON (default)
Op  OFF, Diagnostic current OFF

Reset: 15
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On-state diagnostic configuration register

ON_DIAG_CFG

Offset Reset Value

On-state diagnostic configuration register 034 014

4 3 2 1 0

OC_FILT CFG OC_TH

Field Bits

Type

Description

OC_FILT_CFG |4:2

Overcurrent shut-down delay time (for all channels)
7o 30_ms, 30

ms 6p20_ms, 20

ms 5p10_ms, 10

ms 4,5_ms, 5 ms

3p 1_ms,1ms

20  500_us, 500 us

1p 120_us, 120 us

Op 60_us, 60 us (default)

Reset: 000s

OC_TH 1:0

Overcurrent shut-down threshold (for all channels) (d_oc_th)
30 4000_mA,4A

20  3000_mA,3

1o, 2000_mA, 2 A (default)

Op 1000_mA,1A

Reset: 01g
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On-state diagnostic result register OUT1 & OUT2

DIAG_OUT_1_2_ON

Offset Reset

On-state diagnostic result register OUT1 04y 004

&0UT2

7 6

4 3 2 1 0

OUT2_ST | OUT1_ST
AT AT

DIAG_CH2_ON DIAG_CH1_ON

Field Bits

Type

Description

OUT2_STAT |7

Channel 2 output
status 1, ON,
Channelis ON Op

OFF, Channelis
OFF Reset: 0g

OUT1_STAT |6

Channel 1 output
status 1, ON,
Channelis ON 0p

OFF, Channelis
OFF Reset: Og

DIAG_CH2_ON |5:3

On-state diagnostic result register - Channel 2
75 UNUSED, unused combination

60 UNUSED, unused combination

5p OT, Overtemperature

4, OC_TIME, Overcurrent timeout

3p 0OC_OT, Overtemperature during
overcurrent 2o SCB, Short to battery

1o  NO_FAIL, no failure detected

Op UNKNOWN, no diagnosis done

Reset: 000s

DIAG_CH1_ON |2:0

On-state diagnostic result register - Channel 1
75 UNUSED, unused combination

6p UNUSED, unused combination

5p OT, Overtemperature

4, OC_TIME, Overcurrent timeout

3p 0OC_OT, Overtemperature during
overcurrent 2p SCB, Short to battery

1o  NO_FAIL, no failure detected

Op UNKNOWN, no diagnosis done

Reset: 000g
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On-state diagnostic result register OUT3 &

DIAG_OUT_3_4_ON Offset Reset
On-state diagnostic result register 054 004
OUT3 & OUT4
7 6 5 4 3 2 1 0
OUT4 ST | OUT3 ST . ' . N
AT AT I?IAG_CH4_OI.\I D.IAG_CHS_OII\I

Field Bits Type |Description

OUT4_STAT |7 r Channel 4 output

status 1, ON,
Channelis ON Op

OFF, Channelis
OFF Reset: Og
OUT3_STAT |6 r Channel 3 output
status 1, ON,
Channelis ON 0p

OFF, Channelis
OFF Reset: 0g

DIAG_CH4_ON |5:3 rwc On-state diagnostic result register - Channel 4
7o UNUSED, unused combination

6p0 UNUSED, unused combination

5p OT, Overtemperature

4, OC_TIME, Overcurrent timeout

3p OC_OT, Overtemperature during
overcurrent 2p SCB, Short to battery

1,  NO_FAIL, no failure detected

Op  UNKNOWN, no diagnosis done

Reset: 000s

DIAG_CH3_ON (2:0 rwc On-state diagnostic result register - Channel 3
7o UNUSED, unused combination

60 UNUSED, unused combination

5p OT, Overtemperature

4, OC_TIME, Overcurrent timeout

3p OC_OT, Overtemperature during
overcurrent 2, SCB, Short to battery

1,  NO_FAIL, no failure detected

Op  UNKNOWN, no diagnosis done

Reset: 000s
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Off-state diagnostic result

DIAG_OFF Offset Reset
Off-state diagnostic result 064 Value
7 6 5 4 3 2 1 0
DIAG_CH4_OFF DIAG_CH3_OFF DIAG_CH2_OFF DIAG_CH1_OFF
Field Bits Type |Description
DIAG_CH4_OFF |7:6 rwc OFF-state diagnostic result register Channel 4

3p SCG, Shortto

ground 2p OL, Open

load

1o,  NO_FAIL, no failure detected

0Op UNKNOWN, no diagnosis done

Reset: 00s

DIAG_CH3_OFF |5:4 rwc Off-state diagnostic result register Channel 3
3p SCG, Shortto

ground 2p OL, Open

load

1o, NO_FAIL, no failure detected

Op UNKNOWN, no diagnosis done

Reset: 00s

DIAG_CH2_OFF |3:2 rwc Off-state diagnostic result register Channel 2
3p SCG, Shortto

ground 2p OL, Open

load

1o, NO_FAIL, no failure detected

Op UNKNOWN, no diagnosis done

Reset: 00s

DIAG_CH1_OFF |1:0 rwc Off-state diagnostic result register Channel 1
30 SCG, Shortto

ground 2p OL, Open

load

1o, NO_FAIL, no failure detected

Op UNKNOWN, no diagnosis done

Reset: 00s
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Global device status register

GLOBAL_STATUS
Global device status register

5

Offset Reset
074 Value

4 3 2 1 0

OUT_EN

SPARE

GEN_FAU

LT

EN_LATC | POR_LAT

COM_ERR . v

PAR_ERR | cwD_TO

Field

Bits

Type

Description

OUT_EN

OUTx enable bit

1o ENABLED, Output switching
enabled Op  DISABLED, Outputs
disabled (default) Reset: 0g

SPARE

Spare register for future use

1o GLOBAL_STATUS_SPARE_EN,

Op GLOBAL_STATUS_SPARE_DIS, (default)
Reset: 0g

GEN_FAULT

General fault flag

1o  ERR, At least one fault was
detected 0o NO_ERR, No fault was
detected Reset: 0

COM_ERR

Communication Error Flag

1o  ERR, At least one communication failure was
detected 0o NO_ERR, No communication failure was
detected Reset: 0g

PAR_ERR

Parity Error Flag

1o  ERR, At least one parity error was
detected 0p NO_ERR, No parity error was
detected Reset: Og

CWD_TO

Communication watchdog timeout

1, ERR, Communication watchdog timeout occurred
0o NO_ERR, No communication watchdog timeout
(default) Reset: 0s

EN_LATCH

EN Latch

1o EN, Device was enabled since last read-out
Op NO_EN, Device was not enabled since last
cleared Reset: 0

POR_LATCH

Power-on reset latch

1o POR, Device was reset since last cleared
Op NO_POR, Device was not reset since last
cleared Reset: 1
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IC Version ID
ICVID Offset Reset
IC Version ID 08x Value
7 6 5 4 0
ICVID
Field Bits Type |Description
ICVID 7:0 r IC Version ID
177,1CVID,
Reset: B1y
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Figure 7-1 PG-DS0-20-88 (Plastic Dual Small Outline Package) Green Product - Package dimensions are
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Application information

8 MRER

Vear

T  Reverse Polarity
Protection

100 nF

PCB-

Vear

Connector

AURIX™
2" Generation
TC375

Parallel Inputs

Very good GND-connection;
no bouncing due to load
trancients.

*1 - capacitor located close to the connector
*2 - capacitor located close to the IC

22 nF *1

-
SR
22 nF*1 .
s || |

22 nF *1

PCB-
Connector

EXTERNAL COMPONENTS.

Ceramic 22 nF : TDK, Typ C1608X7R2A472K

Ceramic 47 nF : TDK, Typ C1005X7R1C473K

Ceramic 100 nF : TDK, Typ C1608X7R1H104K

Electralytic 47 uF : Nippon Chemi-Con, Typ MVH50VC220MTPK 14
Or similar types to achieve the needed ESD-performance

Figure 8-1 Multi port injection application diagram
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Revision history

(CAARGE S

Table 9-1 Revision history

Version Date Changes
Rev.1.31 2020-09-30 | Update of Output current per channel max. rating to 5.6 A (P_4.1.5)
Rev. 1.3 2020-06-05 | Max. value of Short circuit to battery detection current modified
Rev. 1.2 2018-10-26 | Changed H level output voltage of SO Pin symbol and minimum value
changed
Rev. 1.1 2018-02-15 | OCfilter times updates in SPI table
Rev. 1.0 2018-02-01  |First datasheet release
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contain dangerous substances. For information on
the types in question please contact your nearest
Infineon Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon
Technologies, Infineon Technologies’ products
may not be used in any applications where a failure
of the product or any consequences of the use
thereof can reasonably be expected to result in
personal injury.
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