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LITIX™ Basic+

/N
Aecd & 0 RoHS

Qualified

Features

+ Single channeldevice with integrated and protected output stage (current
source), optimized to drive LEDs as additional low cost current source

+ Easy direct control without external component from other LITIX Basic+
LED Drivers

+ High output current (up to 360 mA)

+ Possibility to off-load power consumption to allow maximum current
driving capability via low cost external components (Power Shift)

« Very low current consumption in sleep mode

« Very low output leakage when channel is “off”

+ Low current consumption during fault

« Output currents’ control via external low power resistor

« Easy delivery of additional current/power demand via other LITIX™ Basic+ family members with direct
drive

+ Reverse polarity protection allows reduction of external components and improves system performance
at low battery/input voltages

« Overload protection

+ Wide temperature range: -40°C < T, <150°C

« Output current control via external low power resistor
« Green product (RoHS compliant)

Potential applications

« Cost effective “stop”/ “tail” function implementation with shared and separated LEDs per function

« Turnindicators

+ Position, fog, rear lights and side markers

« Animated light functions like wiping indicators and “welcome/goodbye” functions

+ Day Running Light

+ Interior lighting functions like ambient lighting (including RGB color control), illumination and dash board
lighting

« LED indicators for industrial applications and instrumentation

Product validation
Qualified for Automotive Applications. Product Validation according to AEC-Q100/101.
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Description

The LITIX™ Basic+ TLD1114-1EP is a single channel high-side driver IC with integrated output stage. It is
designed to control LEDs with a current up to 360 mA. In typical automotive applications the device is capable
of driving 3 red LEDs with a current up to 180 mA and even above, if not limited by the overall system thermal
properties. Practically, the output current is controlled by an external resistor or reference source,
independently from load and supply voltage changes.

Table1 Product summary

Parameter Symbol Values
Operating voltage Vs (nom) 55V...40V
Maximum voltage Vs (max) 40V
VOUT(max)
Nominal output (load) current lout(nom) 180 mA (nominal) when using the automotive

supply voltage range 8 V- 18 V. Currents up to
lout(max) are possible with low thermal resistance

Rihsa
Maximum output (load) current louT(max) 360 mA depending on Ry, j,
Current accuracy at Rger = 10 kQ Kgr 900+3.33%
Current consumption in sleep mode I5(sieep, typ) 0.1 pA
Maximum current consumption during | /5,1t errn) 850 pA or less when fault is detected from another
fault device (disabled via ERRN)
Type Package Marking
TLD1114-1EP PG-TSDSO-14 TLD1114
Datasheet 2 Rev.1.10
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1 Block diagram
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Pin configuration

2 Pin configuration
2.1 Pin assignment
ne 1 ||11@®@ 14 [_T_] ERRN
OUT _SET [T |2 Ir :13 T ] ouTL
nc. 1|3 | 112 1] OUTH
IN_SET [T 1|4 : EP : 11 [CI] PWR_SHS
CFG 1|5 | 110 [I_] PWR_SHG
PoMiCT]l6 ! ____ 1 9[Tvs
GND EE 7 exposed pad (bottom) 8 :D EN
[ TLD1114-1EP
Figure2  Pin configuration
2.2 Pin definitions and functions
Pin Symbol Function
9 VS Supply voltage; Connected to battery or supply control switch, with EMC
filter
GND Ground; Signal ground
4 IN_SET Control input for OUT channel; Connect to a low power resistor to adjust

OUT output current. 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

5 CFG Configuration input for OUT current accuracy; If higher current accuracy is
required to drive the target load, leave this pin open, else connect it to GND
(see Chapter 5 for further details)

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

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

8 EN Output enable control input; Connect to a control input or VS via a resistor

divider or Zener diode

12 OUTH Channel output; Connect to the target load when low V5 drop at higher
output current is required, otherwise leave the pin open

13 OuUTL Channel output; Connect to the target load when high resolution at lower
output current is required, otherwise leave the pin open

Datasheet 5 Rev. 1.10
2019-09-26
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Pin Symbol Function

11 PWR_SHS Power shift source control output; Connect to a power resistor or to the
source of an external NMOS to allow power shift control. If not used, leave the
pin open

10 PWR_SHG Power shift gate control output; Connect to the gate of an external NMOS to
allow power shift control. If not used, leave the pin open

1,3 n.c. Not connected; Leave these pins open

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

Pad

Datasheet 6 Rev. 1.10
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General product characteristics

3 General product characteristics

3.1 Absolute maximum ratings

Table2  Absolute maximum ratings®

T,=-40°C to +150°C; Ry ser = 10 kQ; all voltages with respect to GND, positive current flowing into input and
I/O pins, positive current flowing out from output pins (unless otherwise specified)

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

Voltage

Supply voltage Vs -18 - 40 Y - P_4.1.1

EN voltage Ven -18 - 40 v - P_4.1.3

EN voltage related to Vs: Vgy - Vs | Veyys) -40 - 18 v - P_4.1.4

EN voltage related to Voyr: Vey - | Venwour) |18 - 40 v - P_4.1.5

Vour

PWR_SHG voltage Vowr she | -1 - 40 v - P_4.1.6

PWR_SHS voltage related to Vowr sus( |04 |- 0.4 v - P_4.17

VOUTH: VPWR_SHIFTS ) VOUTH OUTH)

PWR_SHS voltage related to Vowr she( [-0-8 |- 0.8 v - P_4.1.46

VourL: Vewr_swirrs - VoutL OuTL)

PWR_SHS voltage Vowr suiF |1 - 40 v - P_4.1.8
TS

PWR_SHG voltage related to Vowr swie [-0-3 |- 6 v - P_4.1.9

PWR_SHS: VPWR_SHIFTG - VPWR_SHS T(GS)

Output voltage Vourm |1 - 40 v - P_4.1.10

Outputvoltagerelated to V: Vs- | Voyrys) |-18 - 40 v - P_4.1.11

VOUT

IN_SET voltage Viwser |03 |- 6 v - P_4.1.12

OUT_SET voltage Vour ser |03 |- 6 v - P_4.1.13

CFG voltage Vers -0.3 |- 6 v - P_4.1.20

PWMI voltage Vowm -0.3 |- 6 v - P_41.14

ERRN voltage Verrn -0.3 |- 40 v - P_4.1.18

Current

Output current louTH 0 - 370 mA |- P_4.1.22

Output current loutL 0 - 200 mA |- P_4.1.41

PWMI current Towmi -0.5 |- 0.5 mA |- P_4.1.26

IN_SET current In_seT 0 - 800 pA - P_4.1.48

OUT_SET current lour ser |0 - 0.5 mA |- P_4.1.32

Temperature

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

Datasheet 7 Rev. 1.10
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Table 2

Absolute maximum ratings (cont’d)

infineon

T,=-40°C to +150°C; Ry ser = 10 kQ; all voltages with respect to GND, positive current flowing into input and
I/O pins, positive current flowing out from output pins (unless otherwise specified)

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

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

ESD susceptibility

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

GND

ESD susceptibility all pinsto | Vi 500 |- 500 |V com® P_4.1.37

GND

ESD susceptibility Pin 1, 7,8, 14 | Vigp, 71 |-750 |- 750 |V comd P_4.1.38

(corner pins) to GND 4

1) Not subject to production test, specified by design

2) ESD susceptibility, HBM according to ANSI/ESDA/JEDEC JS001 (1.5 kQ, 100 pF)

3) ESD susceptibility, Charged Device Model “CDM” according JEDEC JESD22-C101

Notes

1. Stresses above the ones listed here may cause permanent damage to the device. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

2. Integrated protection functions are designed to prevent IC destruction under fault conditions described in the
data sheet. Fault conditions are considered as “outside” normal operating range. Protection functions are
not designed for continuous repetitive operation.

3.2 Functional range

Table 3 Functional range

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

Voltage range for normal Vsinom) |55 - 18 v - P_4.2.1

operation

Extended supply voltage for | Vs, Vsuviony | = 40 v - P_4.2.2

functional range

Junction temperature T, -40 - 150 °C - P_4.2.4

Note:

Within the Normal Operation range, the IC operates as described in the circuit description. Within the

Extended Operation range, parameters deviations are possible. The electrical characteristics are
specified within the conditions given in the Electrical Characteristics table.

Datasheet

Rev.1.10
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General product characteristics

3.3 Thermal resistance

Note: This thermal data was generated in accordance with JEDEC JESD51 standards. For more
information, go to www.jedec.org.

Table 4 Thermal resistance?

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Junction to Case Rinsc - - 10 K/wW |12 P_4.3.1
Junction to Ambient 1s0p | Ry ja; K/w | D3 P_4.3.3
board - 61 - T,=85°C
- 56 - T,=135°C
Junction to Ambient2s2p | Ry, ja K/w |V P_4.3.4
board - 45 - T,=85°C
- 43 - T,=135°C

1) Not subject to production test, specified by design

2) Specified Ry, ¢ value is simulated at natural convection on a cold plate setup (all pins and exposed pad are fixed to
ambient temperature). T, = 85°C. Total power dissipation =1.5 W

3) Specified Ry, 4 value is according to Jedec JESD51-3 at natural convection on FR4 1s0p board. The product
(chip+package) was simulated on a 76.2 x 114.3 x 1.5 mm board with 70 um Cu, 300 mm? cooling area. Total power
dissipation 1.5 W distributed statically and homogenously over all power stages

4) Specified Ry, value is according to Jedec JESD51-5,-7 at natural convection on FR4 2s2p board; The product
(chip+package) was simulated on a 76.2 x 114.3 x 1.5 mm board with 2 inner copper layers (2 x 70 um Cu, 2 X 35 pm
Cu). Where applicable a thermal via array under the exposed pad contacted the first inner copper layer. Total power
dissipation 1.5 W distributed statically and homogenously over all power stages

Datasheet 9 Rev. 1.10
2019-09-26
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4 Internal supply

This chapter describes the internal supply in its main parameters and functionality.

4.1 Description
The internal supply principle is highlighted in the concept diagram of Figure 3.

If the voltage applied at the EN pin is below Vi, the device enters sleep mode. In this state all internal

functions are switched off and the current consumption is reduced to /5 ep) -

As soon as the voltage applied at the supply pin Vs is above Vg, oy and the voltage applied at the EN pin is
above Vey ), after the power-on reset time t,qp, the device is ready to deliver output current from the output
stage. The power on reset time ¢, has to be taken into account also in relevant application conditions, i. e.
with PWM control from VS or EN lines.

Figure 3 Internal supply

Furthermore, as soon as the voltage applied at the supply pin VS is above Vg, oy and the voltage applied to
the EN pin Vg is above Vg, the device is ready to detect and report overtemperature condition via ERRN
(error network pin) as described in Chapter 6.

To program output enable via EN pin there are several possibilities, like a resistor divider from VS to GND, a
Zener diode from EN to VS and also a logic control pin (e.g. from a microcontroller output).

Datasheet 10 Rev. 1.10
2019-09-26
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Internal supply
4.2 Electrical characteristics internal supply and EN pin
Table 5 Electrical characteristics: Internal supply and EN pin

T,=-40°Cto +150°C; V5 =5.5Vto 18 V; Ry _se7 = 10 kQ; all voltages with respect to GND, positive current flowing
into input and 1/0 pins, positive current flowing out from output pins (unless otherwise specified)

Parameter Symbol Values Unit |Noteor Number
Min. Typ. Max. Test Condition
Current consumption, sleep | /5jeep) - 0.1 2 pA D=0V P_5.2.1
mode T,<85°C
Vs=18V
Vour=3.6V
Currentconsumption,active | /,ctive) - 1.5 3 mA [V =55V P_5.2.3
mode (no fault) I ser =0 HA
T,<105°C
Vs=18V
Vour=3.6V
Currentconsumptionduring | I erry) | = - 850 HA Ven=5.5V P_524
fault condition triggered T,<105°C
from another device sharing Vs=18V
ERRN bus Vergny =0V
Vour=3.6V
Supply thresholds
Required supply voltage for | Vgyyon - - 5.5 v Ven =Vs P_5.2.5
output activation Vour=3V
Ri_set = 6.8 kQ
lour >50% loyr(nom)
Required supply voltage for | Vo) 4.5 - - v Ven = Vs P_5.2.6
output deactivation Vour=3V
Ri_set = 6.8 kQ
lour < 50% loyt(nom)
Supply voltage activation | Vgyy(nys) - 200 - mv | YV > Venien) P_5.2.8
hysteresis: Vsyyion) - Vsuvorr)
EN output enable threshold | Viy 1.4 1.65 1.8 v Vs=5.5V P_5.2.9
Vps=2V
R ser = 6.8 kQ
lour =350% loyr(nom)
EN pull-down current leneo) - - 60 uA  |[Yvg>8v P_5.2.17
Vey=2.8V
EN pull-down current lenieo) - - 110 |pA  |Yy,>8Vv P_5.2.14
Ven=5.5V
EN pull-down current lene) - - 350 |pA  |Yve>8V P_5.2.15
Ven=Vs
Datasheet 11 Rev. 1.10
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Internal supply

Table5 Electrical characteristics: Internal supply and EN pin (cont’d)

T,=-40°Cto +150°C; V5 =5.5Vto 18 V; Ry _se7 = 10 kQ; all voltages with respect to GND, positive current flowing
into input and 1/0 pins, positive current flowing out from output pins (unless otherwise specified)

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

Timing

Power on reset delay time | tpog - - 25 us Dy rising from OV |P_5.2.13
to 13.5V
Vour=3.6V

R ser = 6.8 kQ

lout =80% loyt(nom)

1) Not subjected to production test: specified by design

Datasheet 12 Rev. 1.10
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5 Power stage

The output stage is realized as high-side current source with an output current up to 360mA. During off state
the leakage current at the output stage is minimized in order to prevent a slightly glowing LED.

The maximum output current is limited by the power dissipation and used PCB cooling areas.

For an operating output current control loop, the supply and output voltage have to be considered according
to the following parameters:

* Required supply voltage for current control Vg,
+ Voltage drop over through the output stage during current control Vp ()
+ Required output voltage for current control Vo

5.1

In many rear light functions, a significant cost reduction is achieved increasing the number of LEDs per OUT
(typically in series of three): this system implementation implies the need for low output voltage drop at low
battery operative range, together with very high output current accuracy. As high output current accuracy
needs an internal shunt voltage drop measurement in series to the output stage (the highest drop on the
internal implies the highest accuracy), these two system requirements often result in a trade-off where, within
a certain maximum output voltage drop, only a reduced range of output current can achieve the desired
accuracy.

Programmable output current accuracy

To provide high accuracy at low output currents and low output voltage drop (V) at high currents, the
TLD1114-1EP offers the capability to select alternative output accuracy settings via the CFG output
configuration pin. In this way, choosing the proper connection of the output load between OUTH and OUTL,
the highest current accuracy with low drop Vg, can be achieved. When CFG is connected to GND, the device
provides low V,y, drop and high accuracy for the highest current ranges, provided that OUTH pin is used as
output. When CFG pin is left open and the load is connected to OUTL pin, the highest current accuracy is also
provided in the lowest current range.

Table 6 shows the configuration options to achieve the best system targets. Further implementation details
are shown in Chapter 7.

Table 6 Output current accuracy configuration overview"
CFG OUTL OUTH Output current accuracy |Output voltage drop
Connectedto |Open Connected to | 4% or better for 160 mA< | Vg, <650 mV for 360 mA >

GND

load

louTH(typ) < 360 MA

3)

louTn > 88% loythityp)

Open

Connected to
load

Open

4% or better for 30 mA <
louTLityp) < 180 MA?

Vps, <650 mV for 180 mA >

3
loutL > 88% loutityp) )

1) The table shows the recommended application configuration. For detailed test conditions refer to electrical
characteristics (Table 7)

2) T,=25°C,refer to parameters P_6.5.3 and P_6.5.8

3) T,=-40°C, refer to parameters P_6.5.49 and P_6.5.50

Datasheet
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VS
O—frs 1
L
Supply

Protection

[F1

TLD1114-1EP -

Figure 4 Configuration example with low V4 drop at high current accuracy (CFG connected to GND)

it
]L:
Supply
Protection

TLD1114-1EP y: ¥y ¥

Figure 5 Configuration example with high accuracy at low current range (CFG open)

5.2 Power shift feature

Furthermore, the device provides the possibility of managing high power dissipation (higher than allowed by
the thermal impedance Ry, ;, of the application) by controlling the current flow on a few external, low cost,
discrete components.

Datasheet 14 Rev. 1.10
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5.2.1 Power shift via external MOSFET control and power resistors

The control of power dissipation can be done via usage of PWR_SHG and PWR_SHS control pins: when Vg
output voltage drop exceeds the activation voltage threshold of an external switch, the voltage between
PWR_SHG and PWR_SHS allows to turn it on (usually a low power external NMOS) and, in conjunction with the
usage of limiting power resistors, routes most of the configured output current (in a percentage depending on
external components values) outside the TLD1114-1EP. Figure 6 shows an embodiment example of the power
shift feature.

VS

O %[ L
Supply
Protection

TLD1114-1EP

IOUTA

*
k I\N,SET

lour = louts * Ips

IOUTS

Vs

T T
VFLED(IOUT) VFLED(IOUT) +VGS(th)

Figure 6 External MOSFET control concept

5.2.2 Power shift components calculation
Referring to the diagram example of Figure 6, in order to properly dimension the resistors values, the
following parameters have to be considered:

+ Minimum current /o1 min) intended to flow through the TLD1114-1EP output stage at maximum
operative supply voltage Vsop max)

+  Maximum current from power shift path /o7(nt, may (€-8- through external NMOS and dissipation resistors)
at maximum overvoltage battery stress Vs gy ., in the application

Datasheet 15 Rev. 1.10
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+ External NMOS voltage threshold Vg

+ Forward voltage V gp, of the output LED load and forward voltage Vi, of the reverse polarity diode D
(when used).

For a safe drive of the external NMOS switch, when the OUT voltage drop Vs reaches a voltage greater than
VgscL)» the PWR_SHG voltage is automatically limited (see P_6.6.16).

5.3 Protection

The device provides embedded protective functions, which are designed to prevent IC damage under fault
conditions described in this datasheet. Fault conditions are considered as “outside” normal operating range.
Protective functions are not designed for continuous nor for repetitive operations.

5.3.1 Thermal protection

A thermal protection circuitry is integrated in the device. It is realized by a temperature monitoring of the
output stages.

As soon as the junction temperature exceeds the overtemperature threshold T, the output current is
disabled and the IN_SET pin goes in a weak pull-down state with a current consumption /\y serau- If the
junction temperature cools down below T,g;, - T, the IN_SET pin rise again to Viy serern (Within an
additional time t sergey) @nd consequently, the output current rise again (see Chapter 6 for a detailed
description of fault management).

A
T;

'

TTJS D(hys)

Tiso

\ 4

T t
Over temperature Over temperature
occurs disappear

Figure 7 Overtemperature shut down auto-restart thresholds
As long as the device remains into overtemperature condition, ERRN pin remains low.

5.3.2 Reverse battery protection

The device has an integrated reverse battery protection feature. This feature protects the driver IC itself and,
potentially, also connected LEDs. The output reverse current is limited to /oy7rey) by the reverse battery
protection.

Datasheet 16 Rev. 1.10
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5.4 Output configuration via IN_SET, OUT_SET and PWMI pins

Outputs current can be defined via IN_SET and OUT_SET (to drive additional devices without further external
components) pin.

54.1 IN_SET pin

The IN_SET pin is a multiple function pin for the output current definition and input control.
Output current definition and analog dimming control can be done defining accordingly the IN_SET current.

Iin_seT

VIN_SET(ref) l liN_SET(fault)

Figure 8 IN_SET pin block diagram

5.4.2 Output current adjustment via Ry,

The output current for the channel can be defined connecting a low power resistor (Rsg;) between the IN_SET
pin and GND. The dimensioning of the resistor can be done using the formula:

Loyr =k [[N_SET =k VIN_SET(ref) / Rggr 5.1

The gain factor k (defined as the ratio /oy1//|y ser) is graphically described in Figure 9.

The current through the R is defined by the resistor itself and the reference voltage Vi sgrien, Which is
applied to the IN_SET pin when the device is supplied and the channel enabled.

5.4.3 Output control via IN_SET

The IN_SET pin can be connected via R¢ to the open-drain output of a microcontroller or to an external
NMOS transistor as described in Figure 11. This signal can be used to turn off the relative output stages of the
IC.

A minimum IN_SET current of /; sgracr) is required to turn on the output stages. This feature is implemented
to prevent glowing of LEDs caused by leakage currents on the IN_SET pin, see again Figure 9 for details.

Datasheet 17 Rev. 1.10
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lout [MA]

K=lour/IIn_seT

lour F==========—————-—=

1 -
| IN_SET(ACT) | IN_SET | IN_SET [UA]
Figure9 oyt VS iy ser
K/Ktyp) 4 OUTL
105% - [ [ N
100% f------------- e SR e A
e —— e ——  — e — e — e
33 66 100 122 200 IIN_SET
[HA]
k/K(typ) 4 OUTH
[ T S
100 T S N
e e st E  E e,
122 133 178 200 400 |IN_SE.|_2
[HA]
Figure10 Typical output current accuracy Iy / I}y sgr at T,=25°C
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VS _ X X B
i

Supply
Protection

LITIX™

Microcontroller .
Basic+ (*)

I

(*) 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)

I W [N_SET

Figure1l Output control via IN_SET pin and open-drain microcontroller out (simplified diagram)

5.4.4 IN_SET pin behavior during device overload management

If a fault condition arises on the channel controlled by the IN_SET pin, the IN_SET pin is reduced to /\y ser(auit)s
in order to minimise the current consumption of the whole device under fault condition.

5.4.5 OUT_SET pin

The OUT_SET pin, mirroring the IN_SET current defined by the external resistor R, can be used to define the
IN_SET current of an additional companion device.

If minimum IN_SET activation current /; sgr(,cy) iS N0t reached the OUT_SET current is reduced to loyr ser(or)-
This allows to drive other devices via OUT_SET, even when digital dimming is required, without external
components (see application drawing example in Chapter 7).
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OUT SET

lout seT

IOUT_SET(OFF)l lout seT(oN)

Figure12 OUT_SET pin block diagram

VS _
o

Supply
Protection [ ] [ ] [ ]
= = =
[T [T > L
LITIX™ LITIX™ LITIX™
Basic+ (*) Basic+ (*)
M IN_SET OUT_SETH M IN_SET OUT_SETHR
I ouTm
« II 3 3
.l PWMI i i

B GND

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

Figure13  IN_SET to OUT_SET serial connection example

5.4.6 Direct control of PWMI

PWMI input can be controlled by the PWMO output of another device of LITIX™ Basic+ family or, alternatively,
a push-pull output stage of a microcontroller: the host device decides the digital dimming characteristics by
applying the proper control cycle in order to set the “on”/“off” timing, according to the chosen dimming
function.

5.4.7 Timing diagrams

In the following diagram (Figure 14, Figure 16) the influences of inputs on output activation delays are
shown.
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|IN_SEI'T
f f e
lour A ‘ON(IN7$H)7 ‘OFF(INisET)V
100%
90%
10% / >
t
Figure 14  IN_SET turn on and turn off delay timing diagram
Iin SETT
>
lout_ser A bt (oUT_SET H)
100%
90%
10% / _
t'
Figure15 IN_SET to OUT_SET activation and deactivation delay timing diagram
VF’WMI A
t ie
ONPWMI )
lour 4 > -
100%
90%
10% / -
t'
Figure16 PWMI turn on and turn off timing diagram
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Table 7 Electrical characteristics: Power stage and CGF pin

T,=-40°Cto +150°C; V5 =5.5Vto 18 V; Ry _se7 = 10 kQ; all voltages with respect to GND, positive current flowing
into input and 1/0 pins, positive current flowing out from output pins (unless otherwise specified)

Parameter Symbol Values Unit |Noteor Number
Test Condition

Min. |Typ. [Max.

Output leakage current louT(eak) - - 9 A | YV =5.5V P_6.5.51
In_ser =0 HA
Voyr=2.5V
T,=85°C
Output leakage current louT(ieak) - - 21 A | YV =5.5V P_6.5.60
In_ser=0 KA
Voyr=2.5V
T,=150°C
Reverse output current lout(rey) - - 3 A [P =V P_6.5.2
Vo=-18V

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

Output current accuracy

Output current accuracy Ker 870 900 930 - UT,=25°C P_6.5.3
lourc/In_ser Vs=12.8V
Vps =2V

CFG open
OUTH open
In_ser = 66 A

Output currentaccuracy  |K; 846  |900 |954 |- U7,=25..150°C |P_6.5.4
louti/n_ser Vs=8...18V
Vest =2V
CFG open
OUTH open
Iin_ser = 66 HA

Output current accuracy KaLL 837 900 963 - UT,=-40...150°C  |P_6.5.5
louri/I_ser Ve=8...18V
Ves =2V
CFG open
OUTH open
Iin_ser =66 WA

Output current accuracy Kt 855 900 945 - l)TJ =25...150°C P_6.5.6
louti/n_ser Vg=8..18V
Ves =2V
CFG open
OUTH open

I ser=
100 ... 200 pA
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Table 7

Electrical characteristics: Power stage and CGF pin (cont’d)

T,=-40°Cto +150°C; V5 =5.5Vto 18 V; Ry _se7 = 10 kQ; all voltages with respect to GND, positive current flowing
into input and 1/0 pins, positive current flowing out from output pins (unless otherwise specified)

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or
Test Condition

Number

Output current accuracy

IOUTL/IIN_SET

KALL

842

900

958

VT, =-40... 150°C
V,=8..18V

Ves =2V

CFG open

OUTH open

I ser=
100... 200 pA

P_6.5.7

Output current accuracy

IOUTH/IIN_SET

861

890

919

U7, =25°C
Ve=12.8V
Vesu=2V

Verg =0V
OUTL open
Iin_ser =133 pA

P_6.5.8

Output current accuracy

IOUTH/IIN_SET

837

890

943

U7,=25...150°C
Vo =8..18V
Vesu=2V

Verg =0V

OUTL open
In_seT =133 BA

P_6.5.9

Output current accuracy

IOUTH/IIN_SET

KALL

828

890

952

UT,=-40...150°C
V.=8..18V
Vos=2V

Verg =0V

OUTL open
In_seT =133 BA

P_6.5.10

Output current accuracy

IOUTH/IIN_SET

855

890

925

U7,=25...150°C
V,=8..18V
Vesu=2V

Verg =0V

OUTL open

N ser=
200... 400 pA

P_6.5.11

Output current accuracy

IOUTH/IIN_SET

KALL

846

890

934

U7, =-40... 150°C
V,=8..18V
Vesu=2V

Verg =0V

OUTL open

N ser=
200... 400 pA

P_6.5.12

Required voltage drop
during current control

Vbsico) = Vs - Vour

Vesico)

1.0

Y =8...18V
loyt > 90% of

K(typ)*/ IN_SET

P_6.5.36

Datasheet
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Table 7 Electrical characteristics: Power stage and CGF pin (cont’d)

T,=-40°Cto +150°C; V5 =5.5Vto 18 V; Ry _se7 = 10 kQ; all voltages with respect to GND, positive current flowing
into input and 1/0 pins, positive current flowing out from output pins (unless otherwise specified)

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

Required voltage drop Voshico) 0.65 - - \Y Vs=8...18V P_6.5.49

during high current control Vepg=0V

Vesnco) = Vs - Vourn OUTL open

Iin_ser =400 LA
lours > 90% of

K(typ)*/ IN_SET

T,=-40°C
Required voltage drop Veshico) 075 |- - Y Vs=8...18V P_6.5.61
during high current control Vepg=0V
Vesnco) = Vs - Vourn OUTL open

Iin_ser =400 HA
lours > 90% of

K(typ)*/ IN_SET

T,=25°C
Required voltage drop Veshico) 085 |- - \Y Vs=8...18V P_6.5.62
during high current control Vepg =0V
Vesuice) = Vs - Voutn OUTL open

Iin_ser =400 HA
loury > 90% of

K(typ)*/ IN_SET

T,=150°C
Required voltage drop Vesico) 0.65 |- - \Y Vs=8...18V P_6.5.50
during low current control CFG open
Vestico) = Vs - Vour OUTH open

Iin_ser =200 pA
lour, > 90% of

K(typ)*ll N_SET

T,=-40°C
Required voltage drop Vesiico) 075 |- - % Vs=8...18V P_6.5.63
during low current control CFG open
Vestico) = Vs - Vour OUTH open

Iiy_ser =200 pA
lour, > 90% of

K(typ)*ll N_SET

T,=25°C
Required voltage drop Vesiico) 085 |- - % Vs=8...18V P_6.5.64
during low current control CFG open
Vestico) = Vs - Vour OUTH open

Iin_ser =200 pA
lour. > 90% of

K(typ)*/IN_SET
T,=150°C
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Table 7 Electrical characteristics: Power stage and CGF pin (cont’d)

T,=-40°Cto +150°C; V5 =5.5Vto 18 V; Ry _se7 = 10 kQ; all voltages with respect to GND, positive current flowing
into input and 1/0 pins, positive current flowing out from output pins (unless otherwise specified)

Parameter Symbol Values Unit |Noteor Number
Min. Typ. Max. Test Condition
Required supply voltage for | Vg 5.5 - - \Y Ven=5.5V P_6.5.40
current control Vour=3V
R ser = 6.8 kQ
loyr > 90% of
K*/IN_SET
Required output voltage for | Voyr(cq) 1.4 - - v Vs=8...18V P_6.5.41
current control loyt > 90% of
K*IIN_SET
CFGrequired voltage forlow | Vieg) - - 135 |V Vs=8Vto18V P_6.5.46
drop at high current Ven=5.5V
CFG required voltage for Versm) 2 - - v Vs=8Vto 18V P_6.5.47
high accuracy at low output Ven=5.5V
current range
CFG pull-up current lera(pu) 20 35 50 HA Vs=8Vto18V P_6.5.48
Ven=5.5V
Overtemperature shutdown | T g, 150 175 190 °C 2 P_6.5.42
threshold
Overtemperature hysteresis | T, ) - 10 - °C 1 P_6.5.43

1) Not subjected to production test: specified by design

2) Inthese test conditions, the parameter K, represents the typical value of output current accuracy.
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5.6 Electrical characteristics IN_SET, OUT_SET, PWR_SHS, PWM_SHG and PWMI
pins for output settings

Table 8 Electrical characteristics: IN_SET, OUT_SET, PWR_SHS, PWM_SHG and PWMI pins

;=-40°Cto +150°C; Vs =5.5Vto 18 V; Ry 57 = 10 kQ); all voltages with respect to GND, positive current flowing
into input and 1/0 pins, positive current flowing out from output pins (unless otherwise specified)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
IN_SET reference voltage ViN_seT(ref) 1.195 |1.22 1.245 |V V=55V P_6.6.1
T,=25°C
IN_SET reference voltage VIN_SET(ren 1.184 |1.22 1.256 |V Uy =55V P_6.6.17
IN_SET output activation Iin_seT(acT) - - 15 MA Ven=5.5V P_6.6.2
current Vpg =3V
loyt > 50% of
K(typ)*/IN_SET
OUT_SET output current Aloyr seron/l |4 - 4 % V;=8Vto18V P_6.6.3
matching N_SET Vour ser = 1.2V
Iin_ser =267 PA
PWR_SHG pullup current | lpyg sugpu) 100 180 260 HA Vs=8Vto18V P_6.6.14
Ven=5.5V
Vo = 1.5V
Vps=3V
Vewr_ste = Vewr_shs
=2V
PWR_SHG pull-down lowg_stopeo) |15 2.1 3 mA |Vs=8Vto 18V P_6.6.15
current Ven=5.5V
Vowm =3V
Vos=3V
Vowr_stc = Vewr_shs
=08V
PWR_SHG clamping voltage | Vispwr sh) 4.5 - 6 v Vs=12Vto 18V P_6.6.16
Vewr_sre = Vewr sks Ven=5.5V
Vosuw>TV
PWMI low threshold Vowmiw) 1.5 1.7 2 v Vs=8Vto18V P_6.6.6
Vey=5.5V
PWMI high threshold Vowmi) 2.5 2.7 3 v Vs=8Vto18V P_6.6.7
Ven=5.5V
Timing
IN_SET turn on time ton(n_SET) - - 20 us My =135V P_6.6.8
Vos=4V
I\ set rising from 0
to 180 pA
loyr = 90% of
K*Iin_ser
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Table 8 Electrical characteristics: IN_SET, OUT_SET, PWR_SHS, PWM_SHG and PWMI pins (cont’d)

T,=-40°Cto +150°C; V5 =5.5Vto 18 V; Ry _se7 = 10 kQ; all voltages with respect to GND, positive current flowing
into input and 1/0 pins, positive current flowing out from output pins (unless otherwise specified)

Parameter Symbol Values Unit |Noteor Number
Test Condition

Min. |Typ. |Max.

IN_SET turn off time torFan,seT) - - 10 us My =135V P_6.6.9
Vps =4V

I _ser falling from
180 to 0 pA

loyt = 10% of
K*IIN_SET
OUT_SET activation time | tyqout seTr) |- - 5 us M =135V P_6.6.10
I _ser rising from 0
to 180 pA

lour ser = 90% of

IlN_SET
OUT_SET deactivation time |tyqour sery |- - 5 us [Py =135V P_6.6.11
I set falling from
180 to 0 pA
lout_ser = 10% of

/IN_SET
PWMI turn on time tonpwm) - - 15 us | MVg=8Vto18V |P_6.6.12
Vey=5.5V

Voww falling from
5Vto 0V

loyt = 90% of
K ser

PWMI turn off time torrpwm) - - 10 us | MV =8Vto18V |P_6.6.13
Vey=5.5V
Vowm = 0 rising
from0OVto5V
loyt = 10% of
K*Iin_ser

Not subjected to production test: specified by design
Refer to Figure 14
Refer to Figure 15
Refer to Figure 16
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6 Overload diagnosis

6.1 Error management via ERRN

6.1.1 ERRN pin

O no fault

l |[ERR N(fault)

VERRN(th)

Figure17 ERRN pin (block diagram)

The device is able to report an overtemperature failure in its driven load and react to a fault detected by
another LED driver in the system if a shared error network is implemented (i. e. driving LED chains of the same
light function). This is possible with the usage of an external pull-up resistor, allowing multiple devices to
share the open drain diagnosis output pin ERRN. All devices sharing the common error network are capable
to detect the fault from any of the channels driven by the LITIX™ Basic+ LED drivers and, if desired, to switch
multiple loads off.
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VS . X X
o

Supply
Protection

ERRN

LITIX™
Basic+ (*)
IN_SET
4 PWMI
o
9y gy

ERRN

LITIX™
Basic+ (*)
IN_SET
PWMI
GND ouT

Rser

Rerry
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)

Figure 18 Shared error network principle between LITIX™ Basic+ family devices

When the channelis detected to be under fault conditions (for, at least, a filter time t;, ,;), the open-drain ERRN
pin sinks a pull-down current lgggyauiy toward GND. Therefore an active low state can be detected at ERRN pin
when Vepey < Vegrnauty @0d if this condition is reached, the channel is switched off. Similarly, when the fault is
removed, ERRN pin is put back in high impedance state, and the channels reactivation procedure can be
completed as illustrated in the timing diagrams in this chapter.

6.2 Fault management

Under overtemperature condition the ERRN pin starts sinking a current, /ggeypp) to ground and the voltage
level on this pin will drop below Vipeyfaury if the external pull-up resistor is properly dimensioned. The ERRN
low voltage can also be used as input signal for a uC to perform the desired diagnosis policy. The IN_SET pin
goes in a weak pull-down state with a current consumption Iy serpuy 2fter an additional latency time
tIN_SET(del)'

The fault status is not latched: as soon as the overtemperature condition is no longer present (at least for a
filter time t,,), ERRN goes back to high impedance and, when its voltage is above Vipgyfaury, the IN_SET
voltage goes up to Vgr(.p, again after a time ty serqe)- Finally the output stage will be activated again after a
time tegp(esety Which takes into account also the additional latency which depends on the external ERRN
circuitry.

An example of error diagnosis conditions is shown in the timing diagram of Figure 19.
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VerrN 5
VERRN (fauly /
] t)
A , Itfault I | Itfault
j

TJ SD(HYST

Tuso /\
Tyso - TyspHvsm)

—>

\
t 1 |

over temp. over temp.
occurs disappear

Figure19 Overtemperature condition timing diagram example

6.3 Electrical characteristics: Overload management

Table 9 Electrical Characteristics: Fault management

T,=-40°Cto +150°C; Vs =5.5V to 18 V; R\ ser = 10 kQ; all voltages with respect to GND, positive current flowing
into input and I/0 pins, positive current flowing out from output pins (unless otherwise specified)

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

IN_SET fault current IN_SET(aul) |~ - 10 uA |V >8V P_7.5.1
Voyr=3.6V
Verrn =0V

Vinser=1V
Ven > Ve

th,max)
ERRN fault current lerangauty | 2 - - mA | Yy>8V P_7.5.2
Verry =0.8V
Overtemperature
condition

Ven > Ve

th,max)
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Table 9 Electrical Characteristics: Fault management (cont’d)

T,=-40°Cto +150°C; V5 =5.5Vto 18 V; Ry _se7 = 10 kQ; all voltages with respect to GND, positive current flowing
into input and 1/0 pins, positive current flowing out from output pins (unless otherwise specified)

Parameter Symbol Values Unit |Noteor Number
Min. Typ. Max. Test Condition
ERRN input threshold Verrnith) 0.8 - 2.0 v Dys>8Vv P_7.53
Timing
Fault deactivation delay teault 40 - 150 |ps |Yv>8V P_7.5.19
V7 falling from
5VtoOVor
overtemperature
condition
Ven > Ven(th, max)
Fault appearance/removal |ty serigey |- - 10 us Dy >8v P_7.5.4
to IN_SET ERRN falling from
deactivation/activation 5VtoOV
delay Ven > Ven(th, max)

1) Not subjected to production test: specified by design.
2) ERRN status only changed during overtemperature condition
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7 Application information

Note: The following information is given as a hint for the implementation of the device only and shall not
be regarded as a description or warranty of a certain functionality, condition or quality of the device.

VS
i
E L
Supply

=

uw

Protection
i

14

1
Rerrn

|

|

TLD1114-1EP TLD1114-1EP
IN_SET OUT_SET IN_SET OUT_SET
PWR_SHG CFG PWR_SHG
GND PWR_SHS
OUTH
\
v W
v v W
* For EMI improvement, if required (e.g. 4,7 or 10nF) -
Figure 20 Application diagram example
Note: This is a very simplified example of an application circuit. The function must be verified in the real
application.
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8 Package outline

1
3.9:0.1

(0.95)
0.05+0.05
STANDOFF

1.15 MAX.

0
N
=)

)

— o1 ‘
\L&? f
0.67:0.25 &

GAUGE
PLANE

2x
¥
14x

SEATING COPLANARITY

PLANE
E 14x
2)
0.25:0. -
2008 4 [0.25@[A-B[C]14x BOTTOMVIEW 3
A 0
5
“HRAARAR® HRRgARE"
NDEX HEHRHE B LELELEELE —[&]0.15@[D
B 0.65
MARKING 4401 $ 0.15(@

1) DOES NOT INCLUDE PLASTIC OR METAL PROTRUSION OF 0.15 MAX. PER SIDE
2) DAMBAR PROTUSION SHALL BE MAXIMUM 0.1MM TOTAL IN EXCESS OF LEAD WIDTH

ALL DIMENSIONS ARE IN UNITS MM
THE DRAWING IS IN COMPLIANCE WITH ISO 128 & PROJECTION METHOD 1 [G@]

Figure21 PG-TSDSO-14

Green product (RoHS compliant)

To meet the world-wide customer requirements for environmentally friendly products and to be compliant
with government regulations the device is available as a green product. Green products are RoHS-Compliant
(i.e Pb-free finish on leads and suitable for Pb-free soldering according to IPC/JEDEC J-STD-020).

Further information on packages

https://www.infineon.com/packages

Rev. 1.10
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9 Revision History
Revision |Date Changes
1.10 2019-09-26 | Corrected copper dimensions in footnote® in Table 4
1.00 2018-10-09 |Initial datasheet created
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