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Parameter Symbol Values

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

Maximum voltage Vs(max) 40V
Vourx(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 Rina

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

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

Maximum current consumption during |/, erry) 850 pA or less when fault is detected from another
fault device (disabled via ERRN)

Type Package Marking
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S.SREF[T||1®_ 14T JERRN
IN_SET1 [T ](2 ] 13 [_1_] OuT1
IN_SET2 [T _](3 12 1] ouTt2
INSET3[T J|4 | EP 11 []] ouTt3
Ds [T |5 10T Jvs
PwMiC_T |6 | _ _ __ ! 9[T]ENDEN
‘ exposed pad (bottom)
K TLD2331-3EP S[LJCGND

B2 SIHECE

2.2 S|BE X FMIHEE

Pin Symbol Function
10 VS Supply voltage; Connected to battery or supply control switch, with EMC
filter
GND Ground; Signal ground
IN_SET1 Control input for OUT1 channel; Connect to a low power resistor to

adjust OUT1 output current. Alternatively, a different current reference
(i.e. the OUT_SET of another LITIX™ Basic+ LED Driver) may be connected

3 IN_SET2 Control input for OUT2 channel; Connect to a low power resistor to
adjust OUT2 output current. Alternatively, a different current reference
(i.e. the OUT_SET of another LITIX™ Basic+ LED Driver) may be connected

4 IN_SET3 Controlinput for OUT3 channel; Connect to a low power resistor to
adjust OUT3 output current. Alternatively, a different current reference
(i.e. the OUT_SET of another LITIX™ Basic+ LED Driver) may be connected

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

5 DS 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)

7 D 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)

HURFEM 5 Rev. 1.20
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Pin Symbol Function

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

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

Exposed EP Exposed Pad; Connected to GND-pin in application

Pad

HURFEM 6 Rev. 1.20
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3.1 RALIITEE

r2 BRALIEEEY

T,=-40°C 2 +150°C; Rw sen= 10kQ; FREEB[EIYHESTF GND, IEREBRMANRBANF /0 5[/, 1EM
TMBELHSIBREY (BRIESHIHEA)

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

VEN/DEN -Vs )

EN/DEN voltage related to Vourc | Venpeny |18 - 40 \ - P_4.1.5

VEN/DEN - Vourx 0UTX)

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_SETx voltages Vinserx [-03 |- 6 Vv - P_4.1.12

PWMI voltage Vewm 03 |- Vv - P_4.1.14

ERRN voltage Verrn 03 |- 40 Vv - P_4.1.18

D Voltage Vo -03 |- \Y - P_4.1.19

DS voltage Vos 03 |- 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_SETx currents In_sere |0 - 300 |pA |- P_4.1.30

D current I -0.5 - 0.5 mA - P_4.1.31

DS current Ins 05 |- 0.5 mA |- P_4.1.44

SLS_REF current Isis rer |-05 |- 0 mA |- P_4.1.45

Temperature

Junction temperature T, -40 - 150 °C - P_4.1.33

Storage temperature Tsg 55 |- 150 |°C - P_4.1.34

ESD susceptibility

ESD susceptibility all pinsto | Viqp -2 - 2 kV HBM? P_4.1.36

GND

HURFEM 7 Rev. 1.20
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xR2 RALWTMEMRY (8)

T/=-40°C I +150°C; R sen= 10kQ; FREEBEYMEITF GND, IEBBEFURNEANI /0 5|, EA
mMEHE RN (BRIESHIRER)

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

ESD susceptibility all pinsto | Vegp -500 |- 500 |V cbm? P_4.1.37

GND

ESD susceptibility Pin1,7,8, 14 |Vespy 751 |-750 |- 750 |V CDM? 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=%, wEEEBHERI«cDM”, F&JEDEC JESD22-C101

*E:

1. UL BTEYRIE T ATEESXT Z5 HIE SRR I FR I £CHT ] R R TE LT RABUE 1B 551 T 7T 5E
e AL g T

2. BERRIPIIGE, HEIRIC TS TEEEF T ES 1 Tt HIEIG A5 E BBt iE 5 T IEEE
HIT Jo B T IRIFLIEE, BT R UERE LR FELEEHET T

3.2 TEEE

4

&3 TEEHE

Parameter Symbol Values Unit |Noteor Number
Voltage range for normal Vsnom) |55 - 18 \ - P_4.2.1
operation

Extended supply voltage for | Vs Vsuvion) |~ 40 % - P_4.2.2
functional range

Junction temperature T, -40 - 150 °C - P_4.2.4
JE HEIEE TIEBER, ICHAR BEs B PRIEERE T IF 779 /BLIEEER, S#HAES

Bz, BUFIEEEETIFILRF LI TIHEEL

HURFEM 8 Rev. 1.20
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St WA EHHEEIRYEIEDEC JESD51 AL RS, 8L THEEZ155, 1815/8]
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+Fa R

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) IEBEMR AEREBATRARMARZRMG4 TEMHTEN FIEIHMNRBIEERESIFREE—XR) . T,=
85°Co SINTFER=15W

3) IEEBIRyWEIRERJedec JESD51-34TATE FR4 1s0p iR EBATTRFZMH TUEN ., =@ (SH+HE) &
76.2 x 114.3 x 1.5 mmBYIR _E#H 1T 7RI, 1R EB70 umBIEEE, 300 mmBYREER. SINEFERN 15W,
BS BSOS BEMBINEMER,

4) EEBREEZIRJedec JESD51-5FIJESD51-7THRAE, TEFR4 252piR E B AW ARFH TUNE, =@ (BH+
H3E) 7£76.2x114.3 x 1.5 mmBIR L#IT 7RI, R EB2EARAZE (2x 70 pm Cu,2x35um Cu) - TEIE
REAT, REBIEETHRBEILIEYISE—ERNAREM. SFERIIERNLSW, SS9 2HERE

ThEREER Lo

HURFEM 9 Rev. 1.20
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4 RER R
BN BN ERHEESHANEE,

4.1 R

& st Ep L R R IBRVEE S ENETT 7 iF 415 BR,

SNRFEINTE EN/DEN SR EBYRBEMRT Venen, ST HNKRIRIRT EICAEST, FrERERTHEEYIXH,
5%’%% %5ﬁﬁé{f&§ls(sleep) o

—B 8RS | IR EVsE T Vovvon s FFE EN/DEN 5|1 EFEINMYBES T Veney, 233 EEBEE IR
18] tror [T, eRFEERTFRBERIRHEER. EHEXNALZHGT, BEMEREA VS 3¢ EN/DEN KEERAYITHI
B, HAREEPWM _EBEE I8 troro

EN/DEN

B3 RAERHLE

te5h, —BEnEinTE iR VS EREBERS T VswonH EFEINTEEN/DENS | BIVey ERYEBES T Voenw» 188
HRUERIFIRIZERRN (HRWES M) NFIREHRIEER, NEeEFTR,

E3E1d EN/DEN 3RS SERERI IS MR BEREH 1T4RTE, BEMLMAZE, FIGAM vs F GND MBS E
28. M EN/DEN % vs B9550 B AKIZEITHIS IR (Flank BRu=HIsEavmL) o

HURFEM 10 Rev. 1.20
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AERALE
4.2 BT ASBALEF EN I

&5

ST ASRGLEH EN S|

T,=-40°C & +150°C; Vs=5.5V & 18 V; R sen= 10 kQ; FABEEB[EHEXTTF GND, IEMEMANENF 1/0 5|6,

[EmEERMEHS IR (RIEXSEGRA) o

Parameter Symbol Values Unit |Note or Number
Current consumption, sleep |/ggeep) - 0.1 2 HA Wev=0V P_5.21
mode T,<85°C

Vs =18V

Vourx=3.6V
Current consumption, active| /g ,ctye) - 15 3 mA Ven=5.5V P_5.2.3
mode (no fault) In_serx= 0 MA

T,<105°C

Vs =18V

Vourx=3.6 V
Current consumption during| /g e, erryn) |~ - 850 MA Ven=5.5V P_52.4
fault condition triggered T,<105°C
from another device sharing Vs=18V
ERRN bus (all channels Verrn=0V
deactivated) Vourx=3.6V

D open
Current consumption during| I, outy |~ - 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_serx=6.8 kQ

loutx> 50%

IOUTx(nom)
Required supply voltage for | Vsyyor) 4.5 - - v Ven = Vs Vourx P_5.26
output deactivation =3V

Rin_serx=6.8 kQ

loutx< 50%

IOUTx(nom)
Supply voltage activation | Vsyynys - 200 - mv | YV Venien) P_5.2.8
hysteresis: Vsyyon - Vsuviorn)

12 Rev. 1.20
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NER e

R5 S AEMEMENSIE (47)

T,=-40°C & +150°C; Vs=5.5V & 18 V; R _sen= 10 kQ; FrE BB[EHEXTTF GND, IEMEMRANRNF 1/0 51,
ERERMEHSIERE GRIESEIRRA)

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
EN pin
EN outputs enable threshold| Vey 14 1.65 1.8 v Vs=5.5V P_5.2.9
Ves=2V
Rin_serx= 6.8 kQ
lourx=50%
lOUTx(nom)
DEN diagnosis enable VoeN(th) 24 25 2.8 v Vs=5.5V P_5.2.11
threshold
DEN diagnosis enable Voenihys) - 120 |- mV YRy se=6.8kQ  |P_5.2.12
hysteresis
EN/DEN pull-down current | lgypenep) | = - 15 A Dys>8Vv P 52.17
Venpen =28V
EN/DEN pull-down current | leyoenep) |- - 35 A |[YVs>8V P_5.2.14
Venjpen =55V
EN/DEN pull-down current | leyoenep) |- - 150 A [YVs>8V P_5.2.15
Venoen= Vs
Timing
Power onresetdelay time |tpo5 - - 25 us Usrising from 0V |P_5.2.13
to13.5V
Vourx=3.6 V
Rin_seTx= 6.8 kKQ
lour«=80%
IOUTx(nom)
1) EFEIEFNR, HIgHHEE,
R FAR 13 Rev. 1.20
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IhEELE

5 ThER LK

=NREENELERER, HHEREE80mA, EXFNRET, MEANKRERMRIVE, LS
LELED & HHfRE55RY .
B Ak B R FREECHEME AR PCB BUAE R,
F— TRV L BRI IR e, HEBMmEBEBEREETUTSHREE:

v EBRIEHIPT R AR B E Vs«
o BBIRIEHIERE) A AR BV BB R Vesuco
. %/}IL}I%UFE E,JEHUH:IIEEJ_‘VOUTX(CC)

5.1 RIFIEHE

ZRFEERNENRIPIIE, BTVLEESBIEFMRRANKESR G TICREBRIF, REERE
R BH"ERE TR IR, RIFHEREN T ELEERIEIEMILITHY.

5.1.1 HRIP

SHFRER TARIFER, R8T HAREERLIMH,

— B BB BEERERERET rn, asERR] LUBIIFERIN_SETXEEREV seren BRI R 1%
IhRERENS A X MRA LELEDTERR S S HF M TR, thoh, ZINEEERRT AT BN RIF 5 HAM 2RI RY
LEDGZI BRI, MRB[ERENMAAS, = Ml ERREEEIEL A, RESHLETH,
HERMSERX EH,

A
louTx .
VIN_seTx
Ticrm) Tj
&5 SR THRLEERTE (EEE)
P IR TEIN_SET FIGND Z/E/EHE 7 — 10 E BARser, TR, UFIRFIE Ao

R FAR 14 Rev. 1.20
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IhEEE

5.1.2 FB RS R IERIP

TR A B SN EMRERIFTIEE, X—RERIURIPERENICAS, BEIRERIPERZRILED, MR
A B 752 B A7 I AR ARIF BRI lounrew.

5.2 @52 IN_SETx F1 pwMI S| BTN EC =
B R AT LUEID IN_SETX #15 | FlE X o

5.2.1 IN_SETx 5| B

IN_SETx 5|Hl@— 1 ZI08e5 M, ATt BmE XA BNES,
1T TE SCIN_SETxER T R LU 1T 4 BB A B E AR AR St

Iin_seT

VIN_SET(ref) l liN_SET(fault)

Ele IN_SETx 5| {EE

5.2.2 B Rser AL B

EITTE IN_SETx 5|BFN#E# 2 8 EZE—NINIZREBEE (Ren) >, AIUEXEEMELHER, BEEKN
RIeLMERUTARXHE:

— — 5.1
I oUTx — k-1 IN _SETx — k- VJ’N_SETx(ref) / ngrx 5.1)

8k (EX AR oun/Insen) TS HE 7o

B Rser B BB PEAR B M E BB EVin serren EX > B AEBEVIn servren se 1T 28 (1 B B B8 5 AT hE
HNE) IN_SETx 3| BIFY,
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LT Basies Infineon

IhEEE

5.2.3 Wi IN_SETx #1740 =61

IN_SETx 5 |BIR] LB Reer JE IR BTN IR IRRY TR I LH , BUEIEIZFISMEE NMOS RIAE, WE9FIT,
%155 AT AR R AICAIME R i H Ko

FER/ IN_SETX BRI seracn T BEFT AR, AR T FHLERE IN_SETn 51 ERVRERMS
B LED k¢, 2RETT IR,

loutx [MA]
A

Kx= loutx/liN_sETx

louTx p=====— e m e ———— o

1 >
lin_seTx(ACT) In_serx  lIN_sETx [MA]
7 IOUTX5 IlN_SETX
k/K(eyp) 4

105%
100%

95% lin_ser

— [bA]

33 66 100 150 200 267

8 T,=25°C Nmﬁﬂﬁtﬁ %ﬁﬁ*ﬁfg lout / In_ser
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LT Basies Infineon

IhEEE

Supply
Protection

VS _ ) - B
e !

LITIX™
Microcontroller
ouT

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)

B 9 @i IN_SET 5|HIMARESE L HTmIESH (BIE)
5.2.4 RUMIFEZEIER, IN_SETXS|HIMITH

WNER IN_SETx S|HMZHIA0EE EMBPESM, —B D SIhAZIESEFEEVowm, IN_SETx 5|HIFYEE T
SRR E In_serront, URBIHDEESZ G TEANSBEHIVEFERR GFABERBSIEeE: HEHI2
¥ o

5.2.5 By FF Bl
TE (E10. E11) BR7FARBHANBHREEROM,

IIN_SET>< T

A tON(INfSET) tOFF(IN _SET)

- ¢ |

A\

louTx

100%

10% /

.

=10 IN_SETH /3 F < FZER B iy B

HURFEM 17 Rev. 1.20
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ThELR
VPWM| A
tonewm torrEwm) t
loutx A » < >
100%
90%
10% / R
t »
El11 PWMIF B 5 XHANFE
SIET 18 Rev. 1.20
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LT Basies Infineon

IhEEE

5.3 ThELEBSKFE

&6 SIS ThESR
T)=-40°C & +150°C; Vs=5.5V & 18 V; Ri_senx= 10 kQ; FrB EBBIEMEXTF GND, 1EMERRNENF 1/0 5[,
ERBERMEESIERY (BRIESHEIER)

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

Output leakage currents loutieak) - - 3 HA Wenx=5.5V P 6.5.1
In_serx=0
HA Vourx=
25VT,=
85°C
Output leakage currents loutx(ieat) - - 7 HA DWenx=5.5V P_6.5.59
n_serx=0
HA Vourx=
25VT,=
150°C
Reverse output currents loutx(rev) - - 3 HA DWey=V, P_6.5.2
Vsx=-18V
Output load: LED
with break down
voltage<-0.6V

Output current accuracy

Output current accuracy Kirx 279 300 321 - UT7,=25...115°C P_6.5.30
Vs=8... 18 V Vpsy
=2V
In_serx=33 HA

Output current accuracy KaLix 267 300 333 - UT,=-40...115°C  |P_6.5.31
Vs=8...18V

Vst: 2V
I _serx=33 WA

Output current accuracy Kirx 285 300 315 - UT7,=25...115°C P_6.5.32
Vs=8... 18 V Vpsy
=2V

Iin_serx= 66 HA

Output current accuracy KaLix 279 300 321 - UT,=-40...115°C  |P_6.5.33
Vs=8...18V
VstZ 2V
lin_seTx= 66 MA

Output current accuracy Kitx 288 300 312 - U7,=25...115°C P_6.5.34
Vs =8...18V Vp5x
=2V
In_serx=200 pA
Output current accuracy KaLix 285 300 315 - UT,=-40...115°C P_6.5.35
Vs=8...18V
VPS)(: 2 V
In_serx=200 A

R FAR 19 Rev. 1.20
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TLD2331-3EP

(infineon

LITIX™ Basic+
ThELR
+*6 SIS ThESE (40)

T)=-40°C & +150°C; Vs=5.5V & 18 V; Ri_sen= 10 kQ; FREBBEMXTTF GND, EEEFRNENF /0 51,

EmERMEHSIERE FRIESZEREA) -

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
VPSx(CC) =Vs- Vourx Kx(typ)*/ IN_SETx
Required voltage drop Vosxico 0.65 |- - v 2Ys=8...18V P_6.5.37
during current control In_seTx= 133 A
Vesx(cc)= Vs~ Vourx loure > 90% of

Kx(typ)*IIN_SETx

T,=-40°C
Required voltage drop Vosxico) 075 |- - v 2Ys=8...18V P_6.5.38
during current control Iin_seTx= 133 A
Vesxico)= Vs - Vourx loutx > 90% of

Kx(typ)*IIN_SETx

T,=25°C
Required voltage drop Vosxico) 085 |- - v 2Ys=8... 18V P_6.5.39
during current control Iin_seTx= 133 A
Vosxico)= Vs~ Vourx loutx > 90% of

Kx(typ)*/IN_SETx

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

Rin_seTx=6-8 kQ

loutx > 90% of

KX*I|N_SETX
Required output voltage for | Voyryco) 14 - - v Vs=8...18V P_6.5.41
current control loutx>90% of

Kx*IIN_SETx
Current reduction Tycrm) - 140 |- °C b P_6.5.44
temperature threshold
Output current during louT(crT) 85% of |- - mA | YT,=150°C P_6.5.45
current reduction at high loutityp)
temperature
1) REZEFMR, HIITHEE.
2) EXEMAFRGFR, SHK,,,ARALHERIEERHREE,

20 Rev. 1.20
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LT Basies Infineon

IhEEE

5.4 BFmtigEIN_SETx 1 PWMI 5| IRV BB S5 1%

®7 S5 . IN_SETx 1 PwMmI S|B]

T,=-40°C & +150°C; Vs=5.5V & 18 V; Riy_ser= 10 kQ; FRE BBEAEXT T GND, IEMEEFRNBAI 1/0 510,
FRERMEEHS R (RIESHEWRA) .

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

IN_SETx reference voltage | Viy serygen 1.195 [1.22 1.245 |V Wey=5.5V P_6.6.1
T,=25°C
IN_SETx reference voltage | Viy serygen 1.184 |1.22 1.256 |V Wey=5.5V P_6.6.17
T,=-40...115°C
IN_SETx output activation | Iy seryacr) - - 15 HA Ven=5.5V P_6.6.2
current Vesx =3V
loutx> 50% of
Kx(typ)*l IN_SETx
PWMI low threshold Vowmi) 15 1.7 2 v Vs=8Vto18V P_6.6.6
Ven=5.5V
PWMI high threshold Vowmi(r) 25 2.7 3 v Vs=8Vto18V P_6.6.7
Ven=5.5V

Timing
IN_SETx turn on time ton(N_SETY - - 20 us | Ms=135Vv P_6.6.8
Vesx=4V
In_serxrising from 0
to 180 pA
loutx=90% of
Kx*/IN_SETx

IN_SETx turn off time torran_sETy) |- - 10 us | M=135v P_6.6.9
Vesx=4V
In_sexfalling from
180 to O pA

/OUTx: 10% Of
KX*I|N_SETX

PWMI turn on time tonpwm) - - 15 us  |Ps=8Vto18V |P_6.6.12
Ven=5.5V

Vewm falling from 5V
to0OV

loutx=90% of
Kx*/IN_SETx
T,=-40...115°C
PWMI turn off time torrPwM) - - 10 us  |s=8Vto18V |P_6.6.13
Ven=5.5V

Vewmi = 0 rising
from0Vto5V
loutx = 10% of
KX*I|N_SETX
T,=-40...115°C

R FAR 21 Rev. 1.20
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IhEEE

1) KREFEFMR, BIGITHEE,
2) &EFE10

3) BEE 11

BEF 2 Rev. 1.20
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LT Basies Infineon

L= a2
6 k=t

6.1 i#:d ERRN 1 D 5| HIHITHEIREE
TLD2331-3EP 558 T Z 2 iThae:

v AEFFERION (OL) & Tk EiE ouTx

v E—HHEEOUTXMIOUTX S L%~ B & 4288 (SC)

o BB LED %5 E&HQI (SLS)

6.1.1 ERRN 5|

0 no fault

l |ERRN(fault)

VERRN(th)

B 12 ERRN 5|ff (AZE)

SNRSEHE T HEHEIRMLE, ZEHREBIREE R HEHPNBEE, FNREPEMLEDIKENE
MBI R PE RN,  (FIANIREHAEREIATIRERILEDAT BBo )X AJ LUBIS EF SMER LRI FBPASRSSIN, MM
RSN REHHZFRISETIAL S ERRN. HE QKXW ERIFE SFAHERBEIS LN ELITIX™ Basic+
LEDIRENZRIKBNBVERNEERVEE, WA LURFXRHZ M E,

BUEFM 23 Rev. 1.20
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LT Basies Infineon

I

Supply
Protection

Vs
“EE 47
L |
)

[ ]
=
i

ERRN

LITIX™
Basic+ (*)

ERRN
LITIX™
Basic+ (*)
IN_SET

RERRN
Connection to further devices ¢—— 1—+

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

B 13 LITIX™ Basic+ A 5l 284 a L F HEiRMBH RIB

HINBEP—NMEEL THERS (ELDIEKEE to) B, 7K ERRN 5| MGNDIRIE—
DRI lernauro BEILEE, 2 Veren < Verrngaun B, FTLATE ERRN SIHIMENENRBFERRE, WMHRE
Bt M, WRBFERS|R) D IREIEH, FrE@EEaXd. BEiF, SBEHERG, ERRN 3IHZME
FEMES, —BD3IMBERT Vowm, MAIUTAEEERAEIE, WMEAERFEFR.
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I

6.1.2 D 5|

l ID(fault)

ERRN =H ERRN =L

E 14 D5 (FEE)

D 5IFIRYAR N EZEThAe:

o EXBAZLEDITREIMIFERATIERNARSF, RIEE LK IEEIRREEITLEDPESI R EE
LTI

v ATEKBEERLERNEL , BI7E D 51HE] GND &ARIN— 1 MESEE2S, LU LEREARTR
ENFRERANKERSMXARETEENEEE (BIREZE—HRMBHNZ MRS
FX EE BR R THAYTHEE) o

D 5|FIRYThEENE 14 HEE PR -

WREAN LED BHH—DLEDTERHARFZH T RERIE, HEFE TR EFRHIEEE GND, NIMELN

MLEDERFIR K, FARSENABREERNEBRZRTSHIIEE (LEDEY]) TEXREIFMFE=ER,

XHIZATHThEE#IT T 2=

FEBILERS (KHFE) THIEHR beo) M D SIHIIRUE] GND, WNRAICIKEIRIE—LEDEEH, HTE

HZ[F—ERRNIHIRMB LA ERISERRERERR, ELDNEKEE tow) > W ERIETR b 1F

M D5, Fib, MRFELSIH L0 EBAREZEAR, HBERHFBLEFH.

8D 5IFAEIVowEY, BREIREHRIPTE@EEER XA, HEMREMBFHHEZEERY ERRN A D 51HIT

=, WA SRMHaXAE kL,

BE, ERD5IMME, NXZLERENEHENEE,

BEF 25 Rev. 1.20
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I

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

oy = 227 VoCR) (6.1)
(set) Ip(fauit)

¢ CD (Vb(CL) Vb(fh)) (6.2)
D(reset) — ID{PD)

SERE: B I ZE N EDAZREFLIE, WD 5T IR 3 EFE R BB TG (1RH#EDS 5/
WE, AIFTHERHEFHZE) , WE6.3 ZAL,

6.2 A TFFEE (OoL) 5 ouTx 5G1% %I GND (SC)
BHEIRZHTHTHEE F 5B FER, SHFGISHABIFERIDERY.

TAEFTER (OL) 5 OUTx 52B&E GND (SC) 2B ThAEtL SRR TETLD2331-3EPHH,

INREN I HR L RIEFRE Ve AR T BEVesion B MF LRI (Bltnu, SR FFER A IR,
SNRAL MR —ME HR BB E Vour (R TFEE Vouraso EDFFERIRETS Bt ue, MSAMITHIFT IR HIIRSo

6.2.1 EEE (pSIHFRIABEFEEE GND)

£/ D SIFIFFIRH BB ASREIET GND fRE, X FARE A IZNENEEBE, MEEiHMehE
WIEER, BXEZIFMER, B2RE 15ME 168 FEl,

MREAP— M EHIHEHIOLEKOCE M, LHIEB Mo id NZEMABERY, NREENEEH
B ((BSSPraZifBifRE), Fa, BEAHARNEES) . EXERMHT, ERRN 3B
IR W B i ferrnrauty, FFE GBI IERIE HIMNIB EHIEBRE) A ENE T Verrnfauy FY BB EB [Eo
tosenZ/a » D SIFIARIEBE Vo > IN_SETX BENFES THURZS, EEMIMYVIEIRES(E] tiv sereey ZfE, BB
TRIHFEN I serarauy o ERRN (R BB E B B AERIZHIZBRIRNGE S, URITAIHREVIZEIERER,
OL M SC SHIRFHAEBIEF: —BEREFHFABEFE (BN FIRKIE..M= ) » ERRN FI=[E
FIEPEE. HHBES T Verrngaun B ; DIIBIEBEFFIETE, HIE toresen ZITFEZE (Voun-Vounnys) A To
RIS, IN_SETXERIETE tiv serqoey ZIEER EFEVin senen - LLEY, BT REIRIREE. HFEFSERN
IN_SET EFBUE Z BIAY BT [Blterpresey RIERK—ERENIMNNVIEIR , ZIEBREUR TSR ERRN 5| H0_EHIADIE
ks ==k

R FAR 26 Rev. 1.20
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TLD2331-3EP

(infineon

LITIX™ Basic+
k-4
VIN_SET A
V\N _SET(ref)
tIN_SET(deI) tIN_SET(deI) t
VERRN
VERRN(fault)
| .
»
t
Vp A
‘VD(th, hys)
VD((h) *
>
tD(SEt) tD(reset) t
-
tERR(reset)
———
VOUT A
tfau|t tfault
VS_VPS(OL}/S
VE
open load open load
occurs disappears
»
t

& 15 AHARFHRFETRS (D3IHREZRHERINBERTEZEGND, VARRBHRA
E Y BREY IF F BB E)

TIEFM

27
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k=440
ViN_seT A
VN _SET(ref)
t‘;
A tIN_SET (del) ¢ > ¢ tIN_SET (del)
VERRN
VERRN(fault)
tF
Vo A
;VD(th, hys)
Vo)
t>
tD(set) tD(reset)
tERR(reset)
Vour —
tfault tf "
—P au
—p | ——
Vs
Ve
VOUT(SC) ’
A t
short circuit short circuit
occurs disappears

& 16 Xf GND FEEE F BT FER G (D5 MIRERNIERIMNBERIREGND, Ve, IR
it A R IERBE)

6.2.2 WPEEE (D 5|M)%EREZE GND)

¥ DS IHEZEI GND ELE S, PIUUERESRM4 NUERBEE, EASLUTIX™Basic RYIBVE S
HEAHEIRMLEHEZ ERRN 5B,

MREHR— M EIBESRY, LRBR oS MZEMBNEERY, BRNEENEmERR (B
LR ERE, Flan, BEAHFRINEES) . EHRESMT, ERRN 5|HIFFIAIE BB 7 crrnraun R
s, aNRSMER ERIEBEEISIE, M5 _EBYEBEBFIEFEZE Verru A o ERRN {KEEFE
EHATAIE uC EANES, UHRITERENIZRERE,
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LT Basies Infineon

I

HIERSAWNT . —BEREFHEABEE (EONTERENE..TES) , ERRNMSERISES, —
BEBEST Ve » RZMBRZEREE.

D 5| B FFER Szt 1B T A9 52 BT R SRS B2 i B e E R IS0 B 17 LA K2 B 18 Ffr o

ViN _SET
V\N,SET(ref)
| 4
A t
VERRN
VERRN(lauIl) >
t
tfault tfault
A —»| |— - |—
VOUT
Vs
Vs— Vps oL
VE A A
open load open load
occurs disappears
-
t

& 17 NBARFERFESRG (D5IH$EE eND, vARBHAFNIERBE)

R FAR 29 Rev. 1.20
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k= AcA
A
VIN_SET
VIN_SET(ref)
»
t
VERRN
VERRN(fau\()
t
A tfau|t tfault
VOUT
Vs
Ve w
VOUT(SC) -
T ! tr
short circuit short circuit
occurs disappears

=18 ERFHNFESRG (D5|HEERIGND, VR EHAENIERBE)

6.3 BN LED 4ERR#2 M. SLS_REF #1 DS 5|

ERBEELEDIER (SLS) WNIZEF=, X LURMKINE FiZMEE TN SR ERK,
XA —ERSREMTHFRT HEFTREGNDIERFHNFR 4. NTE SLS HiREENSAZHES
E£K, TLD2331-3ePAREIAHEMAEMNEARE (BT EERSMNEBESE/ D MDS5IH) FEd
ERRN SIHIEEHE (3% D SIRMREHEE GND) #HITHIRILNIR SRR BT HFER MR

HURFEM 30 Rev. 1.20
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I

6.3.1 SLS_REFS |

Isis rer

SLS REF

Vsis RrercL)

E 19 B PAKEAY SLS_REF S| (AEE)

SLS_REFS|HISEE RSB FIANEERE, MUER SN SLS HiE,
BEER LB RIZESLSKINEN S A HAXNEE (WILEDREXKE. HHEA. LEDIEMBEKED
MALERE) o

%5 MR AR E R Mo rer (I seroVERKIm) , EIET IR TASE PR £ AR VR B E.
RS, BEVss e RTEREBSOUTEBEN—/NEFD#HITLLIR: WROUTRERFRIXFHAE, MEBRISLS
BIREE (BIEY 6.3.3 THEFANERMELEL)

B 19 &R 7 SLS_REF3| BIFYEAIER,
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I

6.3.2 DS pin

l Ips(pu)

Ips(pp)

El 20 D5 (FEE)

DSS| BB TF LI it BT 2SRER, ZRERAIFTE SLS tPEHA B E|iX T B EIEUE.

RINBERT, HERKEME SLS tRPER, THIE /s poMDSSIRIEN GNDo INRIGIET SLS tRPESR
4, MDSS|H EAERES A IFE—ENERUS[IEFNR/IVEFEBRERHITHRIEEIE, ZNEEBURTF
FRIANAENH, RBIESE 6.3.4 ERVFMAMEIA,

6.3.3 SLSHEFES
RIEFEIN(6.3) , WER OUT1. OUT2 # OUT3 Z[BIMERIEEEERTF SLS_REFS | B BB [ E R E E fZ 4K Bs.s,

MAEME R LED PER-PAIRIZEE B e BBIEVsis rer PJ LUBIE TESLS_REFFIGND Z [Bl1E#Z— 1 EBPER
A, BEIRIESER (6.4) *u%i&KsLszEF (P_7.5.13) »

min (V()Url VovrasVours ) < By VSLS_REF (6.3)

V

SLS _REF

6.3.4 SLSINFEEIE . DHIDSSIHIFF RN EIZEBEIEGND ({KEBIFINFEFE
B, HEIAKE)

FUSIHIERE T, WASEAREFMR, WNRFESLSEME, MWD |IHELARIBEBRF Vowm BY, BHEX
7o

EBIERMT, ERRNG|HIFIARUREE M vy 23, SARIMEB ERIBBART &1&, 1%5|M ERBER
B&:?:VERRN(fault)Lx-Fo EtD(set)ZEJ ngﬂ]ﬁ?u%EVn(th); FHH IN_SETx 5| fli# N5 THORZS, TEZIIMY
ﬁi@ﬁqiﬁl thfSETx(del) ZE, EE;;ﬁ;ﬁ*%ﬁ’leSETx(fault) o

=7 R

sts RreF Alsis ReF (6.4)

HURFEM 32 Rev. 1.20
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I

AE (5 oL M sc ¥WNREERR) DS 5l ENBEHLFIGMEE LHIB Rbsey LF, BEIAEISE
Vose> LEETEFFIE AR filbsen Mo ITE DS EBER AT BRI BEEEVosy . LT ENEFR
Bl B EAts. warTERX, FEISEPITAHEMRAEER, EMFTHREER. WR SLS &EBERD
RFE, WEFHBEFt warBHl. MRE—NFFAPLERNLIEBRNEKIE, REKMELE
TBiE1T. 'ﬂﬂggﬁlgtSL_WAlTEgj(/J\Ea LUTFATNRE

_ Cps - VDS(H) (6.5)
tDS(rise) - Ji
DS(PU)
_ CDS '(VDS(H) - VDS(L)) _ CDS 'VDS(H) (6.6)
tDS(fm'f) - Ji - I
DS(PD) DS(PD)
Lt waity = Eps(risey T scamy TEv_sercaery = Lps(rise) (6.7)

BRI = B 21F77
FEAZEIREEEE, LB BITVSERIZ M INFERICNSLSHIE, VSEEBNEFHARRERES
st ELEI H1EE R T

Vout A ¢ fSlet Qciive j'LS fault ¢ Eet;y:
Voure au etry isappear estar
B*Vsis rer Y ’
Vour(sts) /
t t>
V A |, fault
ERRN & =" 7
VERRN(fault] -t>
> e tD(siQ < tD(reset
Vo
Vnith .t>
tSL(wait)
VDS A - "
Vosty /\
Vs
|, tin_SET(del)
Vv A |, tin_sET(del) RET taue | |
IN_SET > B >l e
VIN_SET(ref) | —
t>

21 EALEDFE IR XM E G (D 3|HFRIEZHIEIZINIBEBEEERZE GND)

6.3.5 SLS iFEEIE: D 5|HIEIEZE GND

7E D SIS GND ST B T, SR MLEDERMIEEIMMNEE RS X, X5 AKX GND 42
SR HETRE, IN_SETx 3| BBy BB A{RIF R TS
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LT Basies Infineon

I

Vin serienfT, ERRN 5| BIFFIATE GNDFEEE M eraniauy o [EI4F, FAIFEIBY ERRN R FEEBER] LUBEREIX,
FHEINES, MITEREIZHIERES, ks, SLS REFWBIE: —BEXERGEARBEE (BL
X3 F ISR At Bltna) > ERRN FA=IR[EIZEIZPAZS,

B2 FEER T SLS 2R HRE .

Vout A ¢SLS ¢ SLS fault
Vour(yp) fault disappear
B*Vsis rer
Vourists)
j¢ ¢ t>
- ault fault L
VerrnA > >
VERRN(fault) t>
Vin_sETA
VIN_SET(ref) t
-

22 BLED}EREF BB (D 5|B%E#EZ] GND)

6.4 BSRE: ARZHNIRERE

RSB HPEEE

T,=-40°C & +150°C; Vs=5.5V & 18 V; Rw_sen= 10 kQ; FREEBEMEXYTF GND, IEMEEANRNF 1/0 51HD,
[EAERMEESIRE (RIESEIREA) .

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
IN_SET fault current I serxirauty |~ - 10 A Dys>8vV P 75.1
Vourx=3.6 V
Verrn =0V
Vin_serx=1V
D open
Ven> Voen(th max)
ERRN fault current leranfacty) | 2 - - mA | Yvs>8V P_7.5.2
Verrn=0.8V
Fault condition
Ven™ Voen(th,max)
ERRN input threshold Veranith) 0.8 - 2.0 v Vys>8V P_753
OL detection threshold VbsxioL) 0.2 - 0.4 v Vs>8V P_7.5.5
Ven > Vben(th, max)
SC detection threshold Vourx(sc) 0.8 - 135 v Vs>8V P_7.5.6
Ven™ Voen(th, max)
R FAR 34 Rev. 1.20
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TLD2331-3EP
LITIX™ Basic+

I

=8 BHSIFY: MEEE (80
T)=-40°C & +150°C;Vs=5.5V E 18 V;Rn_sen= 10 kQ; FrE BE[EHEXTF GND,

0, [ERERMEHSIENRL (FRIEZEIRE) o

(infineon

IEMEFRNEAN 1/0 5]

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
Fault detection current louTx(autt 50 - 180 HA Vs>8V P_7.5.7
Vourx=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
Vourx= Youtxou)
Fault pull-up current Ipauty) 20 35 50 HA Vs>8V P_7.5.10
Vourx= Youtxon)
Vo=2V
Pull-down current Ioep) 40 60 95 HA Vs>8V P_7.5.11
Ven=5.5V
V=14V
Verrn=2V
Vst =3V
No fault conditions
Internal clamp voltage Voieny 4 - 6 v Vs>8V P_7.5.12
Vourx= Youtxiou)
D-pin open
SLS_REF pin
Relative pull-up current, Ksis rer 0972 |1 1.028 |- Vs>8V P_7.5.13
related to IN_SET2 ) Ves_rer = 0.75...
ISLS_REF/ IINSET2 3.25V
In_ser2=50...
270 pA
Output attenuation factor | Bg ¢ 3.77 3.93 4.09 - Vs>14.65V P_7.5.21
forinternal 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 3.75 3.93 411 - Vs>8V P_7.5.23
forinternal 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(Voury) =3V
comparison
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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) Vour1=VYour, =7V
Vours=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
Vour1=Voura =71V
Vours=>V
Pull-up current Ipspu) 25 35 50 HA Vs>8V P_7.5.17
Vsis rer=1.5V
Vouri=Vour, =7V
Vours=5V
Pull-down current Insep) 300 500 750 HA Vs>8V P_7.5.18
Ven=5.5V
Vps=0.4V
Verrv =2V
Vesx =3V
No fault conditions
Timing
Fault to ERRN activation |t 40 - 150  |ps  |Uvs>8v P_7.5.19
delay Vourxrising from
5Vto Vs
Ven ™ Voen(th, max)
Fault appearance/removal |t 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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VS
i ° _
i1 0
Supply _Z
Protection --

STATUS ENABLE

) TLD2331-3EP
Microcontroller

RSET1
PWM_OUT 1 g iN_sT1
PWM_O un% IN_SET2
PWM_OUT 3 g (N 513
PWMI

GND
ouT1 ouT2 ouT3

* For EMI improvement, if required (e.g. 4,7 or 10nF)
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Microcontroller
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PWM_OUT 1 ey N
IN_SET2

PWM_OUT2 _—
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PWMI

GND
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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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