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Parameter Symbol Values

Operating voltage Vs(nom) 55V...40V

Maximum voltage Vs(max 40V
VOUTx(max)

Nominal output (load) current loutx(nom) 60 mA (nominal) when using the automotive
supply voltage range 8 V- 18 V. Currents up to
louTximay @re possible with low thermal resistance
RthJA

Maximum output (load) current louTx(max) 80 mA depending on Rinja

Current accuracy at Rser= 10 kQ Kirx 300 +5%

Current consumption in sleep mode Is(steep, typ) 0.1pA

Maximum current consumption during | Isiayit. erri) 850 pA or less when fault is detected from another
fault device (disabled via ERRN)

Type Package Marking

TLD2131-3EP PG-TSDSO-14 TLD2131
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Pin Symbol

Function

10 VS

Supply voltage; Connected to battery or supply control switch, with EMC
filter

GND

Ground; Signal ground

IN_SET

Control input for OUT channels; Connect to a low power resistor to adjust
OUT output currents. Alternatively, a different current reference (i.e. the
OUT_SET of another LITIX™ Basic+ LED Driver) may be connected

2 OUT_SET

Control output for additional current source; If an additional channel
or output current with same input control is needed, connect this pin to
the IN_SET pin of the additional LED driver. If not used, leave the pin
open

6 PWMI

PWM input; Connect to an external PWM controller. If not used, connect to
GND

1 SLS_REF

Single LED short reference input; Connect to a low power resistor or a
voltage reference to adjust Internal SLS threshold. If not used, connect
to GND

Single LED short delay/restart input; Connect to a capacitor, leave
open or connect to GND, depending on the required diagnosis
management for single LED short detection (see Chapter 6 for further
details)

Disable/delay error input; Connect to a capacitor, leave open or connect to
GND, depending on the required diagnosis management (see Chapter 6 for
further details)

14 ERRN

ERROR flag 1/0; Open drain, active low. Connect to a pull-up resistor

BIEF

5 Rev. 1.20
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5| HEcE
Pin Symbol Function
9 EN/DEN Outputs enable and diagnosis control input; Connect to a control input
(i.e. to VS via a resistor divider or a Zener diode) to enable OUTx control
and diagnosis capability
13 OuUT1 Channel 1 output pin; Connect to the target load
12 ouT2 Channel 2 output pin; Connect to the target load
11 ouT3 Channel 3 output pin; Connect to the target load
3 n.c. Not connected; Leave these pins open
Exposed EP Exposed Pad; Connected to GND-pin in application
Pad
HEEFM 6 Rev. 1.20
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T,=-40°C 2 +150°C; Rw ser=10kQ; FREEBEHMBEXTTF GND, EMERE
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AN 1/0 518D,

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Voltage
Supply voltage Vs -18 - 40 v - P_4.1.1
EN/DEN voltage Venpen  |-18 |- 40 Vv - P_4.13
EN/DEN voltage related to Vs: | Viy/pens |40 - 18 \ - P_4.14
Venoen-Vs )
EN/DEN voltage related to Vourc | Venpeny |18 - 40 \ - P_4.1.5
VEN/DEN - Vourx OUTx)
Output voltages Vourx -1 - 40 Y - P_4.1.10
Output voltages related to Vs: Vs| Voyryys) |18 - 40 - P_4.1.11
- VOUTx
IN_SET voltages Vinser  |-03 |- Vv - P_4.1.12
OUT_SET voltage Vour_ser [-03 |- Vv - P_4.1.13
PWMI voltage Vewm 03 |- Vv - P_4.1.14
ERRN voltage Verrn 03 |- 40 Vv - P_4.1.18
D Voltage W -0.3 |- Y - P_4.1.19
DS voltage Vbs 03 |- 6 Vv - P_4.1.42
SLS_REF voltage Vsis rer |03 |- Vv - P_4.1.43
Current
Output currents (On each loutx 0 - 95 mA |- P_4.1.21
output channel OUTn)
PWMI current Towm 05 |- 05 |mA |- P_4.1.26
IN_SET current Inser |0 - 300 |pA |- P_4.1.30
D current Io -0.5 - 0.5 mA - P_4.1.31
DS current Ins -0.5 - 0.5 mA - P_4.1.44
SLS_REF current Isis rer |-0.5 |- 0 mA |- P_4.1.45
OUT_SET current lout ser |0 - 0.5 mA - P 41.32
Temperature
Junction temperature T, -40 - 150 °C - P_4.1.33
Storage temperature Tg -55 - 150 °C - P_4.1.34
7 Rev. 1.20
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]2 RAENFEEY (42)
T,=-40°C 2 +150°C; Rn_ser=10kQ; FREEBEIMEXTTF GND, 1EMEBREBFRNBANF 1/0 510,
[EMEBERERMEESIHRE BRIESEER)

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

ESD susceptibility

ESD susceptibility all pinsto | Veqp -2 - 2 kv HBM? P_4.1.36

GND

ESD susceptibility all pinsto | Veqp -500 |- 500 |V cbom? P_4.1.37

GND

ESD susceptibility Pin 1,7, 8,14 | Visp 78, <750 |- 750 |V cbom? P_4.1.38

(corner pins) to GND 4

1) AEEFENEEER, gt
2) ESD M= M4BT ~F&HBM ANSI/ESDA/JEDEC JS-001 B9 (1.5kQ, 100 pF)

3) ESD M=%, HHEHR[/EERI“CDM”, FFSJEDEC JESD22-C101

1. UL FTFYBIET) ATFER XI5 FE R L HT o (AT B R B TE BT RABE (EF 1 T ATFE
S E IR SE

2. FERIFRFTIFE, FRICT LB F BB HES 1 THitFe HIEIERIERTE E L IE S L IEER
BIT o BAER T RIFTIGE, 1BTHERATUERE LR FELEE G T8 1o

3.2 T1ESCHE

+3 TESEE

Parameter Symbol Values Unit |Noteor Number
Voltage range for normal Vstom) |55 - 18 % - P 421
operation

Extended supply voltage for | Vs, Vsuvion) |~ 40 \ - P_4.22
functional range

Junction temperature T, -40 - 150 °C - P_4.2.4
2 HEIEETIERER, ICHIR B IFRIEPIEE T T BLIEEERN, SHA#ES.

. BUFIEETEEBTIF LT ZIHIF I THEEL o

HIEFR 8 Rev. 1.20
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Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Junction to Case Rinsc - - 10 Kw |2 P 431
Junction to Ambient 1s0p | Ry, a1 Kw |3 P_4.3.3
board - 61 - Ta=85°C
- 56 - Ta=135°C
Junction to Ambient 2s2p | Ry, Kw | 9 P_4.3.4
board - 45 - Ta=85°C
- 43 - Ta=135°C

1) FEEFENREERN, RGITHHME

2) IBEMR ., EREBANRARMAFZ4 TEIMTEN FIESIMNRBIEREESIFREE—R) . T=
85°Co SINTFER=15W

3) IBEHIR yaEIRFRJedec JESD51-31H/ETE FR4 1s0p IR EBANTRFZHTNEN ., &= (SH+HE) &
76.2 x 114.3 x 1.5 mmBIIR _E#H 1T 7RI, 1R EB70 umBIEEE, 300 mmBYREER. SINZEFERN 15W,
BS BSOS BEMBINEMER,

4) EEBREEZIRJedec JESD51-5FIJESD51-7THRAE, TEFR4 252piR EBAARFZFH TFTUNE, =@ (BH+
H3E) 7£76.2x114.3 x 1.5 mmBIR L#IT 7RI, R EB2EARAZE (2x 70 pm Cu,2x35um Cu) o TEIE
REAT, REBIEETHRBEIIEYISE—ERNAREM. SFERIIERNLSW, BS993 HRERE

ThERE ER Lo

BUES A 9 Rev. 1.20
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4.1 R

B 3% PSR B R IR AL B 4T T ¥ 4835 B

SNRHEHNTEEN/DENS | B LAY BRI T Venw, BRHIHENAKIRIE. MRS T, FIERERTHEEXHA,
THFER RN E [ssteep)

— B8RS | MNBY B EVsE T Vswon, FEEN/DENS B EHEMBIBEES T Veuw, 233 EBE (A
trorfT, SRTFEASFRABEHBIREER. EEXNZARMGT, BMEFERVSEEN/DENLLEEAIITHER,
HRATE FEPWM L BB E BT (8] teoro

EN/DEN

VDENth)

El3 AEMtE

tesh, —BErETERERIRS I BIVS LR ES T VovonFF B FEINTEEN/DENS | BEIVey LRV EEER T Voenw» 128
HRLESIFETERRN (BRSNS SRR, WBeEFA,

E3@1d EN/DEN 3RS 4ar H (ERERI IS U ERE 1 T4RIZ, BEMSEMA S, FISOM vs B GND RS E
28, M EN/DEN B vs B9TF4A IR E U RIZAEIEHS IR (FIa0sk BRdzHIZsaviEH) o
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AERHER
4.2 S ASBAEEF EN 5|5

&5

SN AEBHERN EN S|

T,=-40°C & +150°C; Vs =5.5V & 18 V; Rwser = 10 k Q ; FREEBIEMEXF GND, IEMEEARNBANF 1/0 51/,
ERBERMEESIERY (BRIESHEIER)

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

Current consumption, sleep | /5geep) - 0.1 2 HA Wey=0V P_521
mode T,<85°C

Vs=18V

Vourk=3.6V
Current consumption, active| /g,y - 15 3 mA | Ven=5.5V P_5.23
mode (no fault) In_serx= 0 HA

T,<105°C

Vs=18V

VOUTx: 3.6V
Current consumption during| g e, errny |~ - 850 HA Ven=5.5V P_5.2.4
fault condition triggered T,<105°C
from another device sharing Vs=18V
ERRN bus (all channels Verrn=0V
deactivated) Voux=3.6V

D open
Current consumption during| /i our) |~ - 1.25 mA | Ven=5.5V P_5.2.16
fault condition (all channels T,<105°C
deactivated) Vs=18V

Vour1=0V

Vour2=Vours=3.6V

D open
Supply thresholds
Required supply voltage for | Vsyyon) - - 5.5 v Ven = Vs Vourx P_5.25
output activation =3V

Rin_ser= 6.8 kQ

loutx> 50%

IOUTx(nom)
Required supply voltage for | Vsyyorr) 4.5 - - v Ven = Vs Vourx P_5.2.6
output deactivation =3V

Rin_ser= 6.8 kQ

loutx< 50%

lOUTx(nom)
Supply voltage activation | Vgyy(nys) - 200 - mv [ Vg> Venith) P_5.2.8
hysteresis: Vsyyon - Vsuviorn)

12 Rev. 1.20
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NER

+&5 S E: AEMEEFM ENSIH (82
T,=-40°C & +150°C; Vs =5.5V & 18 V; R ser= 10 kQ ; FREB[EMEITTF GND, IEMEANGRNF /0 5|5,
[EmEBERMEESIERY (BRIESHEIRA)

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
EN pin
EN outputs enable threshold| Viyq, 1.4 1.65 1.8 v Vs=5.5V P_5.2.9
Ves=2V
Rin_ser=6.8 kQ
loutx=50%
lOUTx(nom)
DEN diagnosis enable VoeN(th) 24 25 2.8 v Vs=5.5V P_5.2.11
threshold
DEN diagnosis enable Voeninys) - 120 |- mV YRy sr=6.8kQ  |P_5.2.12
hysteresis
EN/DEN pull-down current | lgypenep) | = - 15 A Dys>8Vv P 52.17
Venpen=2-8V
EN/DEN pull-down current | leyoenep) |- - 35 A [YVs>8V P_5.2.14
Venpen=9-5V
EN/DEN pull-down current | leyoenep) |- - 150 A [YVs>8V P_5.2.15
Venoen= Vs
Timing
Power on reset delay time | tpor - - 25 us Ysrising from 0V |P_5.2.13
to13.5V
Vourx = 3.6 V Rin_ser
=6.8 kQ lourx =
80%
lOUTx(nom)

1) BREIEFNE, HIRIHEE,

HIEFR 13 Rev. 1.20
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SRR EINETCE, KRR s0mA. IEXFARS T, HERNREIEIME, LU
LFLED % B3 8,

AR IR R T AT RN (ERRY PCB BUAER,
NF— P IERVGE BERERIFERR, HENGHBEFEETUTSHEE:

o EBRITHIFT R M BB BB R Ve o
. Ttz il B 8] At 2R Y BB F&E Vesyco)
4 /}le:Iﬂ?UFﬁ'ﬁ'EE’J?FHJ l'IlZ'I EEJ_ = Vourxco)

5.1 RIPFERE

ZEMTEBERNENRIFIIEE, BTFHIEEABEFMPERNBER MG TICREIT, ®ERRE
NRBHER TEEEN IR, RIFMERRN T ELEERIEMIKITH.

5.1.1 FARIA

SFRER T ARIFER, 28 EEnHAREERLIMA.

— B BB BEREERET rn, 2sERR] LU FERRIN_SETXEEREV seren BRI BER. 1%
ThEEREAS B RS LELEDTERRS I T B ZR A TR, LEoh, ZINREIRR] LIS BIRIP S AR HRIARN
LEDRZ I AR, MRBEBEDNAAR, = MaHBERFEEIERL A, IBSHRANTE,
HERMEERX EFH,.

A
lour _
Vin SET
»
Ticrm) Tj
Els BARTHHEBERTRE (EHE)
b EORTEIN_SET FIGND Z/5/&EH 7 — TN E B Rsr, MAEEBLE, UFIRFF B,
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ThER L

5.1.2 FBBA R IERIP
ZesF BB ERME M RIZRIPINEE, X—1FM ] LURIPIRSHICA S, RIRERIFIEZBILED, Wit
A BB RS2 BB B R 3E R IF PRSI T lourrev).

5.2 3&E3T IN_SET. OUT_SET #l PwMI 5| {TiaHECE
B LUEIT IN_SET #1 OUT_SET (LEHTIMBoHENrIIREHMI IN284) SIMIE XiatH BB,

5.2.1 IN_SET 5|}

IN_SET 5|2 —12Thee5 M, ATt BmE XANMmNE S,
BT RE X IN_SETEAT AT LU 1T 581 BB A BYTE X AR el

Iin seT

VIN_SET(ref) l lIN_SET(fault)

Ele IN_SET 5|BEE

5.2.2 18T Rser AR B

BT TE IN_SET 5|fIANiEH 2 (8)iEZE— N/ NINEREME (Ryr) , BJUENXBENREER. BEMRTE
PFERUTARNE

Loyre = k.- I]NfSET =k, 'V1N75ET(ref)/ Ry (5.1)
MR k. (EXHELH: lour/Inser) SABITFARG

1B Rser IR EBPEA BRI EERBEVin serren FEX ; EERBEVIN serven BT o8 (B HiEE B A
HEANZE] IN_SET 5| B89,
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et Infineon

ThER L

5.2.3 i@ IN_SET #{TiaHiEH

IN_SET 5| R A] LB ReeriE1Z B AL IR 2R RV TR I, EREEZEIIMNENMOS BIAE, B 9FfR,
%{5 S PIFR X AICRYAR X Hil tE Ko

FER/NIN_SETER A seran 7 BEFT FFHAIE R, IR T RLEEIN_SETS B LAR AT S
B LED ¢, SIE T THFE,

lout [MA]
A

K =lout/ Iin_seT

lour F====—m e =

Iin_sET(ACT) In_sET In_seT [MA]

7 IOUT5 IIN_SET

k/Kqeyp) 4
105%
100%
95% lin_ser
[WA]
33 66 100 150 200 267
E 8T,=25°C Hjﬁ"]ﬁﬂﬁﬂj Egsﬁ*%rglom/lm_sn
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TLD2131-3EP
LITIX™ Basic+

ThER L

(infineon

VS .
i

Supply
Protection

LITIX™
Basic+ (*)

M [N_SET

Microcontroller
ouTt

Iy ]

(*) The drawing refers to a generic LITIX™ BASIC+ device,
and does not represent a specific device pinout

(only the relevant connections for microcontroller IN_SET control are shown)

B9 & IN_SET 5|MARERHH# TR (EHLE)

5.2.4 BAWMIESIER, IN_SET5|BMITH

WN5R IN_SET 5| BM=HIp@E H IR FESR 4, —BED5IMLARIS BT HEVow, IN_SET 5|FIAYEIRH
SERE I seroun, URBIRDHEZFHTENSBGHIVEERR (FARRSNEE: NHIZHT)

5.2.5 OUT_SET 5|

OUT_SET S|BIsR 1R SN EREBPEESRserE X AY IN_SET BB/, AT ENXENINE HI234HAY IN_SET B,

R K IXEER/NN_SETEUE B M In_seraey D 5 | X R S BB H{E Vowy » MOUT_SETERGEEE
lout_seT(oFF) o X#, BMEEERFIRAY, BWTENRTHE, BIe@TouT SETIRmEMIGE (BE 715

MR AERA)

BIEF
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et Infineon

IhEL
OUT SET
lout seT
louT_SET(OFF) l louT_seT(ON)
10 OUT_SET 5|HI1ER
VS
Supply
Protection [
&
LITIX™
Basic+ (*) Basic+ (*)
M IN_SET OUT_SETH
i ouTm
o PWMI
-
(*) The drawing refers to a generic LITIX™ BASIC+ device,
and does not represent a specific device pinout
(only the relevant connections are shown)
11 IN_SET Z OUT_SET SR{TiERR

5.2.6 PWMIE EiEH

PWMI BINB] LUBILITIX™ Basic+ RIS — 2348 PWMO St SRizH, 3&E W LUEE — 1 MCURY
i AR SRITS . EIEMCUBEIE FENNGE X0 HI B RRBE R F A, MMiRBFmEIAEIhEEIR
B"H" /X" E,

527 HFHE
TE (B12. B13. E14) BR7T FREsHMASTEHHEER IR,
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et Infineon

ThELRK
|
i »
A fon(N_sET) foFFaN_SET)
louTx - > - >
100%
90%
10% j .
t
=12 IN_SETH B M <HIEE FE
Iin_ser T
t »
IOUT—SET A tie(oUT SETH) tieiiouT SET L)
100%
90%
10% / %
t -
=13 IN_SETEOUT_SETEEMEHERNF
Vo 4
t £ e
ON(PWMI ) OFF (PWMI')
o A > < -
oUTx
100%
90%
10% —/ R
t »
=14 PWMIF B 5 <A FE
19 Rev. 1.20
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TLD2131-3EP
LITIX™ Basic+

(infineon

ThER L

5.3 ThER L B S

xe6 RS ThERE

T,=-40°C & +150°C; Vs =5.5V & 18 V; Rw.ser = 10 k Q ; FREEBEMESYTF GND, [EMERANBAM 1/0 518,
[EAERMEHSIERY (RIESHEIRAE)

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or
Test Condition

Number

Output leakage currents

/ OUTx(leak)

MA

DWenwe=5.5V
lin_serx=0
HA Vourx=
25VT,=
85°C

P_6.5.1

Output leakage currents

/ OUTx(leak)

MA

l)VENx: 55V
In_serx=0
HA Vourx=
25VT,=
150°C

P_6.5.59

Reverse output currents

/ OUTx(rev)

MA

l)VEN: Vs

V5x: -18V
Output load: LED
with break down
voltage<-0.6V

P_6.5.2

Output current accuracy

Output current accuracy

K LTx

279

300

321

U7,=25...115°C
Vs=8... 18 V Vpsy
=2V
In_serx=33 WA

P_6.5.30

Output current accuracy

KALLx

267

300

333

UT,=-40...115°C
Vs=8...18V

VPS)(: 2 V
In_sex=33 KA

P_6.5.31

Output current accuracy

K LTx

285

300

315

U7,=25...115°C
Vs =8...18V Vp5x
=2V

Iin_serx= 66 LA

P_6.5.32

Output current accuracy

KALLx

279

300

321

UT,=-40...115°C
Vs=8...18V
Vesx=2V
l\n_serx= 66 HA

P_6.5.33

Output current accuracy

K LTx

288

300

312

U7,=25...115°C
Vs =8...18V Vst
=2V

In_serx=200 pA

P_6.5.34

Output current accuracy

KALLX

285

300

315

U7,=-40...115°C
Vs=8...18V
Vesx=2V
In_serx=200 pA

P_6.5.35

BIEF

20

Rev. 1.20
2021-06-15



TLD2131-3EP

(infineon

LITIX™ Basic+
ThEL
&6 BB ThEE (4)

T,=-40°C & +150°C; Vs =5.5V = 18 V; R ser = 10 k Q ; FREBEEAEITTF GND, IEMEFARNBAI 1/0 5(H,

[EmERMEHSIERE (FRIEXHEER)

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

Required voltage drop Vosxico) 1.0 - - v 21s=8...18V P_6.5.36
during current control loutx>90% of
VPs(cc) =Vs- Vourx Kx(typ)*/ IN_SET
Required voltage drop Vosxico 065 |- - v 2ys=8...18V P_6.5.37
during current control In_ser= 133 pA
Vesxice)= Vs~ Vourx lourx > 90% of

Kx(typ)*IIN_SET

T,=-40°C
Required voltage drop Vosxico) 075 |- - Vv 2ys=8...18V P_6.5.38
during current control In_ser= 133 pA
Vsxic)= Vs - Vourx lourx > 90% of

Kx(typ)*/IN_SET

T,=25°C
Required voltage drop Vosxico) 085 |- - Vv 2ys=8...18V P_6.5.39
during current control In_ser= 133 pA
Vesxico) = Vs~ Vourx lour«>90% of

Kx(typ)*/IN_SET

T,=150°C
Required supply voltage for | Vg, 5.5 - - v Ven=5.5V P_6.5.40
current control Vour=3V

Rin_ser = 6.8 kQ

lout > 90% of

KX*I|N_SET
Required output voltage for |Voyrcq 14 - - v Vs=8...18V P_6.5.41
current control lour>90% of

KX*IlN_SET
Current reduction T y(crm) - 140 |- °c Y P_6.5.44
temperature threshold
Output current during lout(crm) 85% of |- - mA |YT,=150°C P_6.5.45
current reduction at high loutityp)
temperature
1) REFEFNE, RIRIHEE,
2) EXEMHAFGF, SHK,,,AREHEREERNHAREIE,

21 Rev. 1.20
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et Infineon

ThER
5.4 BFiEEigEIN_SET. OUT_SET 1 PWMI 5| B BB 4514

)R EES4FME: IN_SET. OUT_SET 1 PwMiI 5|f
T,=-40°C & +150°C; Vs =5.5V & 18 V; Ru_ser = 10 k Q ; FREEREAEXSTF GND, 1EMERMNIBAF 1/0 51/,
[EAEAMEESIFRY (RIESHERA)

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

IN_SET reference voltage | Yin_ser(ren 1.195 |1.22 1.245 |V Wey=5.5V P_6.6.1
TJ =25°C
IN_SET reference voltage | YVin_seT(ren 1.184 |1.22 |1.256 |V Wey=5.5V P_6.6.17
T,=-40...115°C

IN_SET output activation lin_seT(acT) - - 15 MA Ven=5.5V P_6.6.2
current Vesx =3V
loutx> 50% of
Kx(typ)*lIN_SET
OUT_SET output current Aloyr_seron/! | -4 - 4 % Vs=8Vto1l8V P_6.6.3
matching Vout ser= 1.2V
In_ser= 267 PA
PWMI low threshold Vewni) 15 1.7 2 v Vs=8Vto 18V P_6.6.6
Ven=5.5V
PWMI high threshold Vewmih) 2.5 2.7 3 Y Vs=8Vto 18V P_6.6.7
Ven=5.5V

N_SET

Timing
IN_SET turn on time tonaN_se) - - 20 us | PPs=135V P 6.6.8
Vesx=4V

Ii_ser rising from 0
to 180 pA
loutx=90% of
KX*llN_SET

IN_SET turn off time Eorr(IN_SET) - - 10 us | "v=135v P 6.6.9
Vesx=4V

In_ser falling from
180to O pA
loutx= 10% of
KX*llN_SET
OUT_SET activation time tdeliouT_SETH) |- - 5 s DIy=13.5v P_6.6.10
Ii_ser rising from 0
to 180 pA

lout ser=90% of
IN_SET

OUT_SET deactivation time |aelout_seTy |- - 5 us V3ys=13.5V P_6.6.11
In_serfalling from
180 to O pA
lout_ser=10% of
IN_SET

HIEFR 22 Rev. 1.20
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TLD2131-3EP

(infineon

LITIX™ Basic+
ThER
®7 S5 IN_SET. OUT_SET #l PwMISIH (4%)

T,=-40°C & +150°C; Vs =5.5V E 18 V; R ser = 10 k Q ; FREBEMEITF GND, 1EMEBFURANBAI 1/0 5(H,

[EmERMEHSIERE (FRIEXHEER)

Parameter Symbol Values Unit |Noteor Number
PWMI turn on time ton(eum) - - 15 us  |YVs=8Vto18V |P_6.6.12
Ven=5.5V
Vewm falling from
5Vto0OV
loutx=90% of
Kx*/IN_SET
T,=-40...115°C
PWMI turn off time torrPwM) - - 10 us  |YV=8Vto18V |P_6.6.13
Ven=5.5V
VpWM|: 0 rising
from0Vto5V
lourx = 10% of
KX*I|N_SET
T,=-40...115°C
1) REFEFMIR, BigitiEE.
2) BEE 12
3) &EE 13
4) BEHE 14
23 Rev.1.20
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TLD2131-3EP

LITIX™ Basic+
Ak =4
6 faEHIZHR

6.1 i#;d ERRN 1 D S| #HITHIREE
TLD2131-3EP 558 T Z M2 iThAE:

o AEFFREIEN (OL) ERFEMELEE OUTX.

v EiadBEOUTXIIOUTX St 2 Bl R £ 55K (SC) o

o B4 LED %5 E&HQI (SLS)o

6.1.1 ERRN 5|

(infineon

O no fault

l |ERRN(fault)

VERRN(th)

15 ERRNS|B) (EE)

MBI T HEHBIZNE, &SR IREHIREAH T NEINEIE, HXRGEFEMLEDIKEN2RIE
MBI HPEEE MmN,  (FIN3REHAEREI LT IHRERILEDIT &) X A] LUBIS ER SN LRI BB PESRSEIN, MM
AFZ ML HEHEFRIZEE LS B ERRN, HEAHEIRMEHIFRA 2 EREETLICMELITIX™ Basic+

LEDIRENZRIKBNBVERNEE VAR, WA LURFXRHZS M E,

TIEFM 24
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et Infineon

k=470

VS
E jL:
Supply
Protection

H
ERRN

LITIX™
Basic+ (*)
IN_SET
x PWMI
o©
GND  oyr

ERRN

LITIX™
Basic+ (*)
IN_SET

PWMI
GND oyt

RSET

RERRN
Connection to further devices «+—¢—{_ |—#¢

(*) The drawing refers to a generic LITIX™ BASIC+ device,
and does not represent a specific device pinout
(only the relevant connections are shown)

16 LITIX™ Basic+Z 5234 8] Z iR LB HI [RIE

HINBEP—NMEEL THERS (ELDIIBKEE to) B, K ERRN 3|1 MGNDIRUE—
DRI lernauro BEILEE, 2 Veren < Verrngaun B, BTLATE ERRN SIHIMENENRBFERRE, WMHRE
BbsM, WRBFERS|RM) D REIEH, FrE@EEaXd. BiF, SBEHERG, ERRN 3IHZME
FSMES, —BEDSIMBERT Vowm, MAILSEAEEEMBEIIE, NAERNFEFR.
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et Infineon

k=470

6.1.2 D 3|

L

ERRN =H ERRN =L

17 DM (HEE)

D 5IFIRYAR N EZEThAe:

v TERAZLED/THRLIMIFERAIGEEN RS, RIECKHENKIEEE R LEDMESIHKETE
U TIARL o

v AT EKBEEERERE, , AJ7E D 5IHIEI GND RFRII—NMIME S EBERR, MUBFIERARTR
EHFERENHRERESMXFSEIIRENMERE (AMHEEZER—HIRNEN SN IREIE
R BB ERIREHEYTHEE) o

D 5|MIBYIhAEMNE R 17 ELIEE

WMREA LED BHW—NLEDTE B RF MG T AEKIE, HERENSMHHHIERE GND, NAERN

HILEDERIB K. FRNAENAREERRNBHERZSHTIGE (LEDMEY) TERIIMERER,

XHIZATHThEE#IT e 2= o

HEERTIERS (TifE) THIEBR beo) M D- SIBIRULE] GND. INRAHICIREHEYE—LEDIBER, X

EHZRA—ERRNEEIRMB LRI EMIEERRERIEE R, ELVNIEKRBTE tau) > W ERIEEFR /oy

BMDSImEE. Fit, WRELSIM LN EERNEREFFR, HBERAFIR EH,

4D 5IFAEIVowEY, BREIREHRIPTE@EEER XA, HEMNMREMBFHHEZEERY ERRN A D 51HIT

=, WA SRMHaXAEEL,

&, ERD5IMME, NXZLERENEHENEE,
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et Infineon

AH ISR

D % ”ﬁﬂfﬁﬁﬁ E,\J %E’%%{E CD ) *E*E L\/(—F/L\\‘:_Eti}i%ﬁi}gﬁjl\a] tD(set/reset) :

t _ b Vouny (6.1)
Dlset) =7 D(fault)

. _Cp- (Vneery — Vogeny) (6.2)
D(reset) — ID(PD)

AFE HTRES 1T FIE T EDIZEEHIE, TD 5 /BT A BB EFESBEE 1A (RAEDS 5147
RE, AITEHERFENAELE) , WE 6.3 EFTL,

6.2 A FFEE (OL) 5 ouTx 55#%F GND (SC)

BHEEHZGTHITHEE 5B PigR, IRFHISRASTFIHRAETERG.

TAEFFES (OL) 5 OUTX ¥ZE& = GND (SC) 12U ThREth SRR 7ETLD2131-3EPH,

INREN R ERIEREV e ARTFHEV poxon B FFEISRBT B taue, MSAMEIFF R 2 EARTS,
SNSRI E]— IR A BB E Vour (T A Vourso BMFERIRIKEY 8 tw, WSS HIZRE VRS,

6.2.1 {HFEEE (pSIMFRIABERZEEE GND)

£/ D SIIFFIRH R A2REIES] GND fRE, X FARE A IZNENEEBE, MEEiHMehE
WL, BXREZFMER, B2HE 18F1E 19898 FEl,

MREAP—MEHIHEHIOLEOCE M, LHIB Mo i MZEMABERY, NREENRE
B (BSSPraZifBifRE, Fa, BEAHARNEES) . EXERHT, ERRN 3K
BN Y B i ferrnrauy, FFE (GEITIERIE HIMNIB EHIEBRE) A ENE T Verrnfauy Y BB EB [Eo

tosey Zfa 5> D SIFLEEIEBEVow > IN_SET FHNGS FHURE, EERIMVIEIREYIE] tin serwey Zfa, FBIR
JHFEST Inserrauy o ERRN {REBEB A FERUITHISIRVIAINIE S, UHITPRERVIZHISRER,

OL #l SC SBIRFHAEHE: —BEREZFHFBEEFE ELXWFIRENE.S ) , ERRN FA=E
FEPEE. HHEBES T Virrvgauy B ; D-SIHIBEFIBTE, HTE toreey ZIEEZE (Voun-Vounnys) LA
To IS, IN_SETEBEEtw serwey ZIFEREFE Vin serpen s LEBY, IIHBEREE, HWIETEERH
IN_SET EHBUE Z BIAY B BT [Blterpresey RIERK—ERENIMNNVIEIR , ZIEBRFURTF MR ERRN 5| H0_EHIADIE
ks ==k
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et Infineon

k=R ]
VIN_SET A
V\N _SET (ref)
fin _SET (del) fn _SET (del) t
-« — —
VERRN
VER R N(fault)
»
t
Vo A
‘VD(th, hys)
\ D( th)
tD(set) tD(reset) t
-t » |«
tERR(res et)
— -
VOUT A
tfau|t tfault
—p — —>
\ S_V PS (O L\)/s
VE
open load open load
occurs disappear
»
t

& 18 AHARFHRFETG (D3|HREZNEZIMNBERBEGND, VARAHAH
BYBREY IF F BB FE)
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TLD2131-3EP

(infineon

LITIX™ Basic+
ak=a 0]
ViN_seT A
V IN_SET (ref)
A tIN_SET (del) ¢ > ¢ tIN_SET (del) t
VERRN
VERR N(fa ult)
t
Vo A
;VD(th, hys)
Vb th)
>
t
tD(set) t D(reset)
vV t ERR(res et)
ouT >
tfault tf it
_> 4#
Vs
Ve
V QU T(SC) ’
A t
short circuit short circuit
occurs disappears

B 19 X GND SR RS FERG (DSIHKREZRNERIMNBBEREGND, Ve, ,ARMHHAE

HYIE B ER EE)
HIEEE (D 5|RIE#EZE GND)

6.2.2

3% DB MIERES GND BRBS, B LEMFERA TUSRIEE, FEHISLTIX Basicr RIIMIE (SR
A SIS ERRN 31
INBEP—NEHHISER M, EHBR oS NSEMMEET S, RARENEHER (B3
SRR AEEHRE, G0, BAANHFRNEES) . ERERET, ERRN 3IBIFFAE T ook
UREIsth, IERIME L HIERABRHTAIE, ML B B0 H R B T R B 2 Vieronou S Fo ERRN {EEITEED
EHATRIE uC BRAGS, LUAITA B2 5E0E,

TIEFM
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et Infineon

AH ISR

HIERSAWNT . —BEREFHEABEE (EONTERKENE..MS) , ERRNMESEEISES, —
BHBESTVmmiun » REBHESHREAE,

D 5| BEIFFER Szt IR T RY S BT R SRR B sth 2 R B Fr E R G190 E20,  LAKZEL21 FfiiRo

VIN _SET
V\N,SE T(ref)
| 4
A t
VERRN
VER RN (fault) >
t
A N ¢ tfault N ¢ tfault
VOUT
Vs
Vs— Vps oL
Ve
A A
open load open load
occurs disappears
t
& 20 AHARFHNFESRS (D5I/HE GND, viiRAHARNIERBE)
R FAR 30 Rev. 1.20
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et Infineon

ak=a 0]
A
VlN_SET
V IN_SET (ref)
| .
t
VERRN
V eRRN(faul
>
t
A tfault tfault
VOUT

Vs

VF |
bt |

short circuit short circuit
occurs disappears

A4

E21 ERFHNFERSG (D5IHEZEIGND, V. RTAHLHHNIERBE)

6.3 BALEDIZERKEM|. SLS_REFHIDSS| B

ERBEELEDIER (SLS) WNIZEF=, X LURMKINE FiZMEE TN SR ERK,
XA —ERSREMTHFRT HEFTREGNDIERFHNFR 4. NTE SLS HiREENSAZHES
E£K, TLD2131-3ePAREIAHEMAENEARE (BT EEDSMNEBEESEH D MDS5IH) FEd
ERRN 5|HIE54E (3% D SIRMREHEE GND) #HITHIRILNIR SRR BT HFER MR
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et Infineon

k=470

6.3.1 SLS_REF3S| B

l Ists_rer

Vsis_Rrer(cL)

SLS _REF

22 HEPHARBEAISLS_REFS | (1EE)

SLS_REF5 R S/EERFEHE AN EEBE, LUER] SR SLS #FE,

ZELER LUBE RIZESLSIONERN S BMEXNEE (ILEDREKIE. HHER. LEDIEMBERED
MACTERE)

%5 MR EE R EE R R s rer (0 serVEFIR) , FNETIMNEME R TSR B~ £ TR EERBE,
SIS, BIEVes e RTEAEBSOUTEBEM—/ MBI #HITLLER: MROUTEERFRARTRHEAE, MEBEHSLS
BIREE (BUEY 6.3.3 THREFANERNEEAR) -

22 /R T SLS_REF5|BIBI B ZASHEE],
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et Infineon

k=470

6.3.2 DS 5|

lh)scpu;

l Ips(pD)

B 23 DS (1EE)

DSS| B AT LAY eSRER, ZREAIFTE SLS tFEHA 8 Eid S B EIECE,

RINBERT, HERKEME SLS tRFER, THIER/ oseo) ADSTIHIZEN GNDo UIRIGUET SLS MPES
4, MDST|H AR A IFE—ENERUS[IEFNR/IVEFEBERHITHRIEEIE, ZNEEBURTF
FRIVANAENH, BIESE 6.3.4 ERIFAIEIR,

6.3.3 SLSHFERE M

BIEHEN(6.3) , R OUTL. OUT2# OUT3 ZIEIMRIKEE{RTSLS_REFS | EBERIE E ZEBs.s,
MFME B A LED PRR-FATRIEERIEIR o EBBIEV sis rer P LABIF TESLS_REFFIGND Z [Bl1EZ—NEBFAR
VAL, BARGEINT: ﬁ*EEEEt(GA)*u%i&KSLSJEF (P_7.5.13) o

min (V()UTI >VourasVours ) S Bgg Vg REF (6.3)

VSLS _REF — I SLS REF " RS’LS _REF (6.4)

6.3.4  SLSHFEEIE: DHIDSSIMA R EZBAEGND (RBEFIHERFEHER
I, WEIRKE)

ELS|IHEEE T, WAEARBMFTIR, WMRFEESLSEME, MHD-5|BLERNEEEF Vow BY, HHiF
XiAo

RS T, ERRNSIRIFFIATRULER TR errnauy 23,  UNRSMEB EHIEBPER T &&E, %S| ERIBER
B 2 Verrnau A Fo TE togen 25 > DSIBIIAZRIEBEVow » FFE IN_SET 5|BIH NS FHIRES, EFINY
FEIRBYE] tin serey 25> EBIIEFEN N sertauly o
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et Infineon

AH ISR

RE (5 oL # sc WNREERR) DS 5l ENBEHLFIGMEE LHIB Rbsey LFH, BEIXAEISE
Vose> LB EFFIE LA filbsen o ITE DS EBER BT BERBEEE Vs, . LR STEIEFR
BBl B BRts. warTeRK, FEISEPITAREMRAEER, EMFTHREER. WR SLS &EBRD
RFE, WEHBEHt warBHl. MRE—NFSFAPERNLEBQNZKIE, R MELE
15T gﬁggE"JtSL_WNTE(Jj(/J\Eﬂ LUTFATNRE

_ Cps 'VDS(H) (6.5)
tDS(n.re) _I—
DS(PU)
_ CDS '(VDS(H) _VDS(L)) _ CDS ) VDS(H) (6.6)
tDS(faH) - 1 - 1
DS(PD) DS(PD)
Lot owainy = Epserise) T Epscruny Y En sercaery = Epsrise) (6.7)

BRI FEFRE 24,
FMAZEIREERZE, FJLUBT RIEVSERISSHINFERNSLSENE, VSEEENFHFRAPREES
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Vin_setien f&» ERRN S| AR GND/EEEIIILIERRN fault) o B, Fr{SEIBY ERRN KB FEBER LI ERX
EINES, UHITEAENIZEIERES, b9, SLS REFRSWHIE: —BEEZRGHRBEE (LD
XJ F4EBNEY Btnu) 5 ERRN AASREIZIEMES.

E25pB FEE R T SLS iZBR R HBIR A -

Vout A ¢SLS fault ¢ SLS fault

appears disappears
Vourityp) PP J_cisappears

B*Vsis_Rrer
Vour(sts)

- ‘tfault tfault‘ .
Verrn A ~— ~—

VERRN(fault)

VIN_seTA

VIN_SET(ref)

25 BLEDfEREF B F (D 5IBI%E3EE GND)
6.4 BT AFZHANIHER

RSN HEEE

T;=-40°C & +150°C; Vs =5.5V E 18 V; Rw ser = 10 k Q 5 FrE FEEAMEYSF GND, IERFEFURNBAM 1/0 5]
i, EEEMMEHSIENRE (RIESHAR)

Parameter Symbol Values Unit |Note or Number
Min. |[Typ. |Max. Test Condition
IN_SET fault current In_setffauty |- - 10 uA | Pvs>8v P 751

VOUT: 3.6V
Verrn =0V

VIN _SET ™ =1V

D open

Ven> Voen(th max)
ERRN fault current lerrNfautt 2 - - mA | UVs>8V P 7.5.2
Verrn = 0.8 V
Fault condition
Ven™ Voen(th,max)

ERRN input threshold VERrN(th) 0.8 - 2.0 v Dys>8v P_7.53

OL detection threshold Ves(ou) 0.2 - 0.4 v Vs>8V P_7.5.5
Ven™> Voen(th, max)

SC detection threshold Voutiso) 0.8 - 135 |V Vs>8V P_7.5.6
Ven™> Voen(th, max)
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T,=-40°C & +150°C; Vs =5.5V E 18 V; Rn ser=10 k Q ; FREEEAEISTF GND, ERBEFMRNRAF /0 5]

B, EmERMEHSIERE (FRIESHRER)

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
Fault detection current louTfautt) 50 - 180 HA Vs>8V P_7.5.7
Vour=0V
Ven ™ Voen(th, max)
D-pin
Threshold voltage for Voien) 1.4 1.7 2 v Vs>8V P_7.5.8
function de-activation Ven=5.5V
Threshold hysteresis Voihys - 100 |- mv  |YVs>8V P_7.5.9
Ven=5.5V
Vour=Youroy
Fault pull-up current Ipauty) 20 35 50 HA Vs>8V P_7.5.10
Vour=Yoution)
Vo=2V
Pull-down current Ioep) 40 60 95 HA Vs>8V P_7.5.11
Ven=5.5V
V=14V
Verrn=2V
Vps =3V
No fault conditions
Internal clamp voltage Voieny 4 - 6 v Vs>8V P_7.5.12
Vour=Youtoy)
D-pin open
SLS_REF pin
Relative pull-up Kos rer 10972 |1 1.028 |- Vs>8V P_7.5.13
current, related to - Vsis_rer=0.75...
IN_SET ISLS_REF/ lnser 325V
In_ser= 50... 270 pA
Output attenuation factor |Bg 3.77 3.93 4.09 - Vs>14.65V P_7.5.21
for internal reference min(Vour) =13V
comparison
Output attenuation factor | Bg ¢ 3.76 3.93 4.10 - Vs>8V P_7.5.22
for internal reference min(Vour) =7V
comparison
Output attenuation factor | Bg g 3.75 3.93 411 - Vs>8V P_7.5.23
for internal reference min(Vour) =5V
comparison
Output attenuation factor | Bg ¢ 3.73 3.93 4.13 - Vs>8V P_7.5.24
for internal reference min(Vour) =3V
comparison
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e S : HEERE (&)
T,=-40°C & +150°C; Vs =5.5V E 18 V; Rn ser=10 k Q ; FREEEAEISTF GND, ERBEFMRNRAF /0 5]

B, EmERMEHSIERE (FRIESHRER)

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
SLS saturation voltage Vsis_rercyy |35 - 6 v Vs>8V P_7.5.14
threshold Ven=5.5V
Vewni =0V
SLS_REF open
DS pin
High threshold voltage (to | Vpg 23 25 2.7 v Vs>8V P_7.5.15
trigger from pull up to pull- Vois rer= 1.5V
down current) Vour=Vour=7V
Vour=5V
Low threshold voltage for | Vpg, 0.2 0.3 0.4 v Vs>8V P_7.5.16
retry activation Vsis rep= 1.5V
Vour=Vour=T7V
Vour=5V
Pull-up current Ips(pu) 25 35 50 HA Vs>8V P_7.5.17
Vsis rer= 1.5V
Vour=Vour=T7V
Vour=5V
Pull-down current ) 300 500 750 HA Vs>8V P_7.5.18
Ven=5.5V
Vps=0.4V
Verrv =2V
Vps =3V
No fault conditions
Timing
Fault to ERRN activation |t 40 - 150  |ps  |Uvs>8v P_7.5.19
delay Vourrising from 5V
to Vs
Ven ™ Voen(th, max)
Fault appearance/removal |ty sergey |- - 10 ps Dys>8v P_7.5.20
to IN_SET OUT open
deactivation/activation D rising from 0V to
delay 5V
Ven ™ Voen(th, max)
1) BREIEFUR, BIKIHEE,
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* For EMI improvement, if required (e.g. 4,7 or 10nF)
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Revision |Date Changes

1.20 2021-06-15 |Updated P_5.2.17,P_5.2.14,P_5.2.15

1.10 2019-09-26  |Updated P_4.1.21

1.10 2019-09-26 | Corrected copper dimensions in footnote” in Table 4

1.10 2019-09-26 |Updated Equation (6.1) and Equation (6.2)

1.10 2019-09-26 | Specified typical value for Vo). See P_7.5.8

1.00 2018-10-09 |Initial datasheet created
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