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TLD5098EL Infineon® LITIX™ Power

A~ RoHS

Qualified

1 Overview

+ Wide Input Voltage Range from 4.5V to 45V
Constant Current or Constant Voltage Regulation

Drives LEDs in Boost, Buck, Buck-Boost, SEPIC and Flyback
Topology

Very Low Shutdown Current: Iq_OFF <10 pA
Flexible Switching Frequency Range, 100 kHz to 500 kHz
Synchronization with external clock source

PWM Dimming PG-SSOP-14
Analog Dimming feature to adjust average LED current

.

.

Internal 5V Low Drop Out Voltage Regulator

.

Open Circuit Detection

Short to GND Protection
Output Overvoltage Protection
Internal Soft Start

Over Temperature Shutdown

.

Wide LED current range via simple adaptation of external components

+ 300mV High Side Current Sense to ensure highest flexibility and LED current accuracy
+ Available in a small thermally enhanced PG-SSOP-14 package

+ Automotive AEC Qualified

« Green Product (RoHS) Compliant

Description

The TLD5098EL is a LED boost controller with built in protection features. The main function of this device is to regulate
a constant LED current. The constant current regulation is especially beneficial for LED color accuracy and longer lifetime.
The controller concept of the TLD5098EL allows multiple configurations such as Boost, Buck, Buck-Boost, SEPIC and
Flyback by simply adjusting the external components. The TLD5098EL offers the most flexible dimming options. Dimming
can be achieved with analog or PWM input.The switching frequency is adjustable in the range of 100 kHz to 500 kHz and
can be synchronized to an external clock source. The TLD5098EL features an enable function reducing the shut-down
current consumption to |, oe < 10 pA. The current mode regulation scheme of this device provides a stable regulation
loop maintained by small external compensation components. The integrated soft start feature limits the current peak as
well as voltage overshoot at start-up. This IC is suited for use in the harsh automotive environments and provides output
overvoltage protection, device overtemperature shutdown and short circuit to GND protection.

Application
+ Automotive Exterior and Interior Lighting

Type Package Marking
TLD5098EL PG-SSOP-14 TLD5098
Data Sheet 3 Revision 1.2, 2015-03-12
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2 Block Diagram
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Figure 2-1 Block Diagram TLD5098EL
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3 Pin Configuration
3.1 Pin Assignment
IVCC 1 O 14 IN
- — _——
SWO | 113 EN/PWMI
| I
SGNDL_[ | 3 M2 IGND
| exposed !
swesl T | 4; “Bay  M1[ T JFREQ/SYNC
| I
PWMO S :1 0 SET
I
FBHL [ | 61 J' 9 OVFB
FBL 7 8 COMP
Figure 3-1 Pin Configuration TLD5098EL
3.2 Pin Definitions and Functions
Table 3-1  Pin Definition and Function
# |Symbol Direction |Type Function
1 |IVCC Internal LDO Output;
Used for internal biasing and gate drive. Bypass with
external capacitor. Pin must not be left open.
2 |SWO Switch Output;
Connect to gate of external switching MOSFET
3 |SGND Current Sense Ground;
Ground return for current sense switch
4 |SWCS Current Sense Input;
Detects the peak current through switch
5 |PWMO PWM Dimming Output;
Connect to gate of external MOSFET
6 |FBH Voltage Feedback Positive;
Non inverting Input (+)
7 |FBL Voltage Feedback Negative;
Inverting Input (-)
Data Sheet 5 Revision1.2
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Table 3-1  Pin Definition and Function
# |Symbol Direction |Type Function
8 |COMP Compensation Input;
Connect R and C network to pin for stability
9 |OVFB Output Overvoltage Protection Feedback;
Connect to resistive voltage divider to set overvoltage
threshold.
10 | SET Analog Dimming Input;
Load current adjustment Pin. Pin must not be left open. If
analog dimming feature is not used connect to IVCC pin.
11 | FREQ/SYNC Frequency Select or Synchronization Input;
Connect external resistor to GND to set frequency.
Or apply external clock signal for synchronization within
frequency capture range.
12| GND Ground;
Connect to system ground.
13 |EN/PWMI Enable or PWM Input;
Apply logic HIGH signal to enable device or PWM signal for
dimming LED.
14 |IN Supply Input;
Supply for internal biasing.
EP Exposed Pad;
Connect to external heat spreading GND Cu area (e.g.
inner GND layer of multilayer PCB with thermal vias)
Data Sheet 6 Revision1.2
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4 General Product Characteristics
4.1 Absolute Maximum Ratings
T; = -40°C to +150°C; all voltages with respect to ground, positive current flowing into pin (unless otherwise
specified)
Table4-1 Absolute Maximum Ratings?
Parameter Symbol Values Unit |Noteor Number
Min. Typ. Max. Test Condition
Voltages
IN Vi 0.3 45 v P_4.1.1
Supply Input
EN / PWMI Ve -40 45 v P_4.1.2
Enable or PWM Input
FBH-FBL; Vegu-VesL |-40 61 v The maximum | P_4.1.3
Feedback Error Amplifier delta must not
Differential exceed 61V
FBH; Veen -40 61 v The difference | P_4.1.4
Feedback Error Amplifier between Vg,
Positive Input and Vg must
not exceed 61V,
refer to
Parameter 4.1.3
FBL VeaL -40 61 v The difference | P_4.1.5
Feedback Error Amplifier between Vg,
Negative Input and Vgg_must
not exceed 61V,
refer to
Parameter 4.1.3
FBH and FBL Current gt ron 1 mA t<100ms, P_4.1.6
Vegn- Ve =0.3V
OVFB Vour 0.3 5.5 v P_4.1.7
Over Voltage Feedback Input
OVFB Voup -0.3 6.2 Vv t<10s P_4.1.8
Over Voltage Feedback Input
SWCS Vewcs -0.3 5.5 v P_4.19
Switch Current Sense Input
SWCS Vewcs -0.3 6.2 v t<10s P_4.1.10
Switch Current Sense Input
SWO Vswo 0.3 5.5 Vv P_4.1.11
Switch Gate Drive OQutput
Data Sheet 7 Revision1.2
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Table4-1 Absolute Maximum Ratings?

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

SWO Vswo -0.3 6.2 \ t<10s P_4.1.12

Switch Gate Drive OQutput

SGND Vsenn -0.3 0.3 Y P_4.1.13

Current Sense Switch GND

COMP Veomp -0.3 5.5 % P_4.1.14

Compensation Input

COMP Veomp -0.3 6.2 v t<10s P_4.1.15

Compensation Input

FREQ/SYNC; Frequency and | Vigeosync |-0-3 5.5 \% P_4.1.16

Synchronization Input

FREQ /SYNC; Frequency and | Vigeqsynce |-0-3 6.2 v t<10s P_4.1.17

Synchronization Input

PWMO Vewmo -0.3 5.5 % P_4.1.18

PWM Dimming Output

PWMO Vowno 0.3 6.2 v t<10s P_4.1.19

PWM Dimming Output

SET Veer 0.3 45 Vv P_4.1.20

\ee Vivee -0.3 5.5 v P_4.1.21

Internal Linear Voltage

Regulator Output

IVCC Vivee -0.3 6.2 v t<10s P_4.1.22

Internal Linear Voltage

Regulator Output

Temperatures

Junction Temperature TJ- -40 150 °C P_4.1.23

Storage Temperature Totg -55 150 °C P_4.1.24

ESD Susceptibility

ESD Resistivity of all pins Vesoram | -2 2 kv HBM? P_4.1.25

ESD Resistivity of IN, EN/PWMI, | Vegp ey |4 4 kv HBM? P_4.1.26

FBH, FBL and SET pin to GND

1) Not subject to production test, specified by design.
2) ESD susceptibility, Human Body Model “HBM” according to ANSI/ESDA/JEDEC JS-001 (1.5k(2, 100pF)

Note: 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.

1. 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.

Data Sheet 8 Revision1.2
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4.2 Functional Range

Table4-2 Functional Range

Parameter Symbol Values Unit |Noteor Number

Min. Typ. Max. Test Condition
Extended Supply Vi 4.5 45" v Viee > Viveermig, | P-4:2.1
Voltage Range Parameter

deviations possible

Nominal Supply Vin 8 34 v P_4.2.2
Voltage Range
Feedback Voltage Ven; 3 60 v P_4.2.3
Input Vel
Junction T; -40 150 °C P_4.2.4
Temperature

1) Not subject to production test, specified by design

Note: Within the functional range the IC operates as described in the circuit description. The electrical
characteristics are specified within the conditions given in the related electrical characteristics table.

4.3 Thermal Resistance

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

Table4-3 Thermal Resistance

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

Junction to CaseY | Ry 10 K/W P_43.1

Junction to Rihia 47 K/W |2s2p P_4.3.2

Ambient®

Junction to Ambient | Ry, s 54 K/W | 1sOp + 600mm? P_4.3.3

Junction to Ambient | Ry, ja 64 K/W | 1sOp +300mm? P_4.3.4

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 the exposed pad are fixed to
ambient temperature). Ta=25°C is dissipating 1W.

3) Specified Ry, value is according to JEDEC 2s2p (JESD 51-7) + (JESD 51-5) and JEDEC 1s0p (JESD 51-3) + heatsink
area at natural convection on FR4 board;The device was simulated on a 76.2 x 114.3 x 1.5mm board. The 2s2p board has
2 outer copper layers (2 x 70um Cu) and 2 inner copper layers (2 x 35um Cu), A thermal via (diameter = 0.3mm and 25um
plating) array was applied under the exposed pad and connected the first outer layer (top) to the first inner layer and second
outer layer (bottom) of the JEDEC PCB. Ta=25°C, IC is dissipating 1W

Data Sheet 9 Revision1.2
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5 Switching Regulator
5.1 Description

The TLD5098EL regulator is suitable for Boost, Buck, Buck-Boost, SEPIC and Flyback configurations. The
constant output current is especially useful for light emitting diode (LED) applications. The switching
regulator function is implemented by a pulse width modulated (PWM) current mode controller.

The PWM current mode controller uses the peak current through the external power switch and error in the
output current to determine the appropriate pulse width duty cycle (on time) for constant output current. The
current mode controller provides a PWM signal to an internal gate driver which then outputs to an external n-
channel enhancement mode metal oxide field effect transistor (MOSFET) power switch.

The current mode controller also has built-in slope compensation to prevent sub-harmonic oscillations which
is a characteristic of current mode controllers operating at high duty cycles (>50% duty).

An additional built-in feature is an integrated soft start that limits the current through the inductor and
external power switch duringinitialization. The soft start function gradually increases the inductor and switch
current over tgs (Parameter 5.2.9) to minimize potential overvoltage at the output.

Hwhen

OVFB | 9] OVFB >1.25V
High when uvIvcC
IVCC < 4.0V '—|
COMP|[8 i
VRd
40V
FBH E Current VCe
— Comp  High when > |Output Stage

lea- Istope- los > 0 OFF when

0if SETO< 1.6V

SETOH{>y— /
(SET —0.1V) évw Soft start

5 0.3v

Low when
T;>175°C

wm
<3
Zm
&0
1

S
- 3
Oscillator Slope Com| ~
I P P g

D_D_[, t

Figure 5-1 Switching Regulator Block Diagram
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5.2

Electrical Characteristics

Viy =8V to 34 V; T; = -40°C to +150°C, all voltages with respect to ground, positive current flowing into pin;
(unless otherwise specified)

Table 5-1  Electrical Characteristics: Switching Regulator
Parameter Symbol Values Unit |Noteor Number
Min. Typ. Max. Test Condition
Regulator
Feedback Reference |Vpge 0.29 0.30 0.31 v refer to P_5.2.1
Voltage Figure 11-11
Vrer= Vesn ~VrsL
Veer=5V
[ ep=350 mA
Feedback Reference |Vpge 0.057 0.06 0.063 v refer to P_5.2.2
Voltage Figure 11-11
Vrer= Vesn -VesL
Veer= 0.4V
[.gp=TOMA
Feedback Reference |Vpgr offset |- - 5 mV refer to P_5.2.3
Voltage Offset Figure 10-2 and
Figure 11-11
Vrer= Vesn -VesL
Vggr= 0.1V
Vour™Vin
Voltage Line (AVage ! Vagp) | - - 0.15 %/V | referto P_5.2.4
Regulation I AViy Figure 11-11
V,y =8V to 19V;
Vser =5V,
l,ep = 350MA
Voltage Load (AVee/Vrer) |- - 5 %/A |referto P_5.2.5
Regulation / Algg Figure 11-11
Vser =5V,
|5 = 100 to 500mA
Switch Peak Over Vewces 130 150 170 mV Vg =V =5V P_5.2.6
Current Threshold VCOMP =3.5V
Maximum Duty Cycle | Dyax fixed 91 93 95 % Fixed frequency P_5.2.7
mode
Maximum Duty Cycle | Dy sync 88 - - % Synchronization | P_5.2.8
mode
Soft Start Ramp tss 350 1000 1500 ps Veg rising from 5% |P_5.2.9
to 95% of V¢, typ.
IFBH legn 38 46 54 BA  |[Vegy-Ve, =03V |P_5.2.10
Feedback High Input
Current
Data Sheet 11 Revision1.2
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Table 5-1  Electrical Characteristics: Switching Regulator

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

IFBL les 15 21 27 A |Vegy-Veg, =03V |P_52.11

Feedback Low Input

Current

Switch Current Sense | lgycs 10 50 100 pA Vewes = 150 mV P_5.2.12

Input Current

Input Undervoltage |V o 35 - 4.5 v V,y decreasing P_5.2.13

Shutdown

Input Voltage Startup |V o, - - 4.85 v Vy increasing P_5.2.14

Gate Driver for External Switch

Gate Driver Peak lswo.sre - 380 - mA l)VSWO =1Vto4V |P_5.2.15

Sourcing Current

Gate Driver Peak lswo.snK - 550 - mA | ,,=4VtolV |P_5.2.16

Sinking Current

Gate Driver Output | t; g0 - 30 60 ns l)CL’SWO =3.3nF; P_5.2.17

Rise Time Vewo=1Vto4V

Gate Driver Output |t 5o - 20 40 ns UC gwo=3.3nF; |P_5.2.18

Fall Time Vowo=4VtolV

Gate Driver Output | Vgyo 4.5 - 5.5 v UC gwo=3-3nF P_5.2.19

Voltage

1) Not subject to production test, specified by design

Data Sheet 12 Revision1.2
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6 Oscillator and Synchronisation

6.1 Description

R_OSC vs. switching frequency

The internal oscillator is used to determine the switching frequency of the boost regulator. The switching
frequency can be selected from 100 kHz to 500 kHz with an external resistor to GND. To set the switching
frequency with an external resistor the following formula can be applied.

(6.1)
1

e (141 -10 ’”L‘ﬂ).(fmg HD Sbsoelie]

In addition, the oscillator is capable of changing from the frequency set by the external resistor to a
synchronized frequency from an external clock source. If an external clock source is provided on the pin
FREQ/SYNC, then the internal oscillator synchronizes to this external clock frequency and the boost regulator
switches at the synchronized frequency. The synchronization frequency capture range is 250 kHz to 500 kHz.

R

FREQ/SYNC Oscillator
i1 Multiplexer PWM Gate 2] swo
T Clock Frequency P LOgIC Driver :l
Detector

VCLK RFREQ

Figure 6-1 Oscillator and Synchronization Block Diagram and Simplified Application Circuit

Tsyne =1/ fsyne
Vsyne N g
A _ tsyncpwn o
Vsyne,H / \
VswneL / \
>
t
Figure 6-2 Synchronization Timing Diagram
Data Sheet 13 Revision1.2
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6.2 Electrical Characteristics

Viy=8V1t034V;T,=

(unless otherwise specified)

Table6-1 Electrical Characteristics: Oscillator and Synchronisation

-40°C to +150°C, all voltages with respect to ground, positive current flowing into pin;

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

Oscillator

Oscillator Frequency | figeq 250 300 350 kHz | Repeq =20kQ P_6.2.1

Oscillator Frequency | fegeq 100 - 500 kHz P_6.2.2

Adjustment Range

Current

Frequency Voltage Vereo 1.16 1.24 1.32 v fereq= 100 kHz P_6.2.4

Synchronisation

Synchronization foune 250 - 500 kHz P_6.2.5

Frequency Capture

Range

Synchronization Vevne 3.0 - - v 12) P_6.2.6

Signal High Logic

Level Valid

Synchronization Vewmey - - 0.8 Vv 12) P_6.2.7

Signal Low Logic

Level Valid

Synchronization tswcpwn | 200 - - ns 12) P_6.2.8

Signal Logic High

Pulse Width

1) Synchronization of external PWM ON signal to falling edge

2) Not subject to production test, specified by design

Data Sheet 14 Revision1.2
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6.3 Typical Performance Characteristics of Oscillator
600
500 \
400 -
T,=25°C
N
I
=
o 300
£
200 \
100 - S~
O T T
0 10 20 30 40 50 60 70 80
Rrreasswc [kohm]
Oscillator _fFreq_vs_Rfreq.vsd

Figure 6-3 Switching Frequency fSW versus Frequency Select Resistor to GND RFREQ/SYNC
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7 Enable and Dimming Function

Description

The enable function powers ON or OFF the device. Avalid logic LOW signal on enable pin EN/PWMI powers OFF
the device and current consumption is less than |, ¢ (Parameter 7.2.14). A valid logic HIGH enable signal on
enable pin EN/PWMI powers on the device. The enable function features an integrated pull down resistor
which ensures that the IC is shut down and the power switch is OFF in case the enable pin EN is left open.

In addition to the enable function described above, the EN/PWMI pin detects a pulse width modulated (PWM)
input signal that is fed through to the internal gate driver. The EN/PWMI enables and disables the gate driver
for the main switch during PWM operation. PWM dimming an LED is a commonly practiced dimming method
and can prevent color shift in an LED light source.

The enable and PWM input function share the same pin. Therefore a valid logic LOW signal at the EN/PWMI pin
needs to differentiate between an enable power OFF or an PWM dimming LOW signal. The device
differentiates between enable OFF and PWM dimming signal by requiring the enable OFF at the EN/PWMI pin
to stay LOW for the Enable Turn OFF Delay Time (tgy o pg. Parameter 7.2.6).

Enable

» LDO

[ ]
"
(@)
(@)

Enable

EN/PWMI
Microcontroller 4[13 > Enabll_iéi:WMl

Ky K¥ KK KK K KK KK

Driver, i

PWMI J;te ;1 PwWmO |'j_

Figure 7-1 Block Diagram and Simplified Application Circuit Enable and LED Dimming
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ten,sTART T t t
' PWMI PWMIH EN,OFF,DEL
- -t gt -
VenpwmiA | o R >
VEN/PWMI,ON \ \
Vi

EN/PWMI,OFF. / I o
>

t

Vivech
VIVCC,ON
-] —VLVCC,RTH

>

t

Vewmo

>

i TFREQ: fFREQ t

Vswo —

»

t

- > >t > >t > »
Power ON Normal Dim Normal Dim Normal Power OFF Delay Time Power OFF
SWO ON PWMO OFF | SWO ON PWMO OFF SWO ON lq_OFF
PWMO ON SWO OFF | PWMO ON SWO OFF PWMO ON

Figure 7-2 Timing Diagram Enable and LED Dimming

7.1 Electrical Characteristics

VIN = 8V to 34V; T, = -40°C to +150°C, all voltages with respect to ground, positive current flowing into pin;
(unless otherwise specified)

Table 7-1  Electrical Characteristics: Enable and Dimming

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

Enable / PWM Input

Enable/PWMI Venpwmion | 3:0 - \Y P_7.1.1

Turn On Threshold

Enable/PWMI Venpwmi,orr |~ - 0.8 v P_7.1.2

Turn Off Threshold

Enable/PWMI Venpwnipys | 50 200 400 mv |V P_7.1.3

Hysteresis

Enable/PWMI Ienewnin |- - 30 A | Vewpwwmi= 160V |P_7.1.4

High Input Current

Enable/PWMI Iewpwniy |- 0.1 1 A | Veypwmi =05V |P_7.1.5

Low Input Current

Data Sheet 17 Revision1.2
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Table 7-1  Electrical Characteristics: Enable and Dimming
Parameter Symbol Values Unit |Noteor Number

Min. Typ. Max. Test Condition
Enable Turn Off fenorFpEL |8 10 12 ms P_7.1.6
Delay Time
PWMI Min Duty Time | oy 4 4 - - us P_7.1.7
Enable Startup Time | fey start 100 - - us 2 P_7.1.8
Gate Driver for dimming Switch
PWMO Gate Driver | Ipyo sre - 230 - mA YWowmo = 1Vt0 4V |P_7.1.9
Peak Sourcing
Current
PWMO Gate Driver | Ipyyosnk |- 370 - mA | YWeumo =4V to 1V |P_7.1.10
Peak Sinking Current
PWMO Gate Driver | g pwuo - 50 100 ns l)CL,PV\,MO =3.3nF; |P_7.1.11
Output Rise Time Vewmo = 1V to 4V
PWMO Gate Driver | #¢ pyuo - 30 60 ns UC pwmo = 3.3nF; |P_7.1.12
Output Fall Time Vewmo = 4V to 1V
PWMO Gate Driver | Vowwo 4.5 - 5.5 \Y 1)CL,F,W,\,IO =3.3nF |P_7.1.13
Output Voltage
Current Consumption
Current Iy ore - - 10 pA Veneww = 0.8 V; P_7.1.14
Consumption, T;<105°C;
Shutdown Mode Vin=16V
Current I, on - - 7 mA Venpwn 24.75V; |P_7.1.15
Consumption, Ioo=0mA;
Active Mode? Vawo = 0% Duty

Cycle

1) Not subject to production test, specified by design
2) Dependency on switching frequency and gate charge of external switches.
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8 Linear Regulator

Description

Theinternal linear voltage regulator supplies the internal gate drivers with a typical voltage of 5V and current
up to Iy min (Parameter 8.2.2). An external output capacitor with ESR lower than Ry gsg (parameter 8.2.5) is
required on pin IVCC for stability and buffering transient load currents. During normal operation the external
MOSFET switches will draw transient currents from the linear regulator and its output capacitor. Proper sizing
of the output capacitor must be considered to supply sufficient peak current to the gate of the external
MOSFET switches.

Integrated Undervoltage Protection for the External Switching MOSFET

An integrated undervoltage reset threshold circuit monitors the linear regulator output voltage (Vjc) and
resets the device in case the output voltage falls below the IVCC undervoltage reset switch OFF threshold
(Vivee rrh,a)- The undervoltage reset threshold for the IVCC pin helps to protect the external switches from
excessive power dissipation by ensuring the gate drive voltage is sufficient to enhance the gate of an external
logic level n-channel MOSFET.

Linear Regulator

Gate
Drivers

Figure 8-1 Voltage Regulator Block Diagram and Simplified Application Circuit
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8.1 Electrical Characteristics

Vin =8V to 34V; TJ- =-40°C to +150°C, all voltages with respect to ground, positive current flowing into pin; (unless
otherwise specified)

Table 8-1  Electrical Characteristics:Line Regulator

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

Output Voltage Vivee 4.85 5 5.15 Y 6VV, <45V P_8.1.1

0.1 mA<lcc<40mA

Output Current Im 51 90 mA Vin=13.5V P_8.1.2

Limitation Vivee = 4.5V

Drop out Voltage Vor 0.5 v Vin=4.5V P_8.1.3

IVCC Buffer Capacitor | Cyycc 0.47 1 100 uF |12 P_8.1.4

IVCCBufferCapacitor | Ryccesg |- - 0.5 Q 2 P_8.1.5

ESR

Undervoltage Reset | Viyccyprm | 100 - - mV Vivce decreasing P_8.1.6

Headroom Vivee - Viveo RThd

IVCC Undervoltage | Viyecrrig |36 - 4.0 v 3V,ycc decreasing | P_8.1.7

Reset switch OFF

Threshold

IVCC Undervoltage | Viyccrruy |- - 4.5 v Vivee increasing P_8.1.8

Reset switch ON

Threshold

1) Minimum value given is needed for regulator stability; application might need higher capacitance than the minimum.
2) Minimum value given is needed for regulator stability; application might need higher capacitance than the minimum.
3) Selection of external switching MOSFET is crucial and the V ¢ grng Min. as worst case Vg must be considered.
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9 Protection and Diagnostic Functions

9.1 Description

The TLD5098EL has integrated circuits to diagnose and protect against output overvoltage, open load, open
feedback and overtemperature faults. Additionally the FBH and FBL potential is monitored and in case the
LED load short circuits to GND (see description Figure 9-7) the regulator stops the operation and protects the
system. In case any of the six fault conditions occur the PWMO and IVCC signal will change to an active logic
LOW signal to communicate that a fault has occurred (detailed overview in Figure 9-1 and Figure 9-2below).
Figure 9-3 illustrates the various open load and open feedback conditions. In case of an overtemperature
condition the integrated thermal shutdown function turns off the gate drivers and internal linear voltage
regulator. The typical junction shutdown temperature is 175°C (T; s, Parameter 9.2.2). After cooling down the
IC will automatically restart. Thermal shutdown is an integrated protection function designed to prevent IC
destruction and is not intended for continuous use in normal operation (Figure 9-5). To calculate the proper
overvoltage protection resistor values an example is given in Figure 9-6.

Input Protection and Output
Diagnostic Circuit
Output
Overvoltage
Open Load
\ OR SWO and PWMO
} Gate Driver Off
Short to GND /

Open Feedback

Overtemperature Linear Regualtor
OR Off
Input
Undervoltage
Figure 9-1 Protection and Diagnostic Function Block Diagram
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Input Output
Condition Level* SWO PWMO IVCC
Overvoltage @ False Sw* HorSw* | Active
Output True L L Active
Open Load False Sw* Hor Sw* | Active
P True L L Active
Shortto GND @ LED | False Sw* Hor Sw* | Active
chain True L L Active
False Sw* Hor Sw* Active
Open Feedback :
P True L L Active
Overtemperature False Sw* Hor Sw* | Active
P True L L Shutdown
Undervoltage @ False Sw* HorSw* | Active
Input True L L Shutdown
*Note:
Sw = Switching
False = Condition does not exist
True = Condition does exist
Figure 9-2 Diagnosis Truth Table
Veo
Open Circuit 3 Output Open Circuit Conditions
Ogen (?ilrcuit Fault Condition Fault Thre\s/hold Voltage
Open Circuit 1 ondition REF
Roun R 1 Open FBH -20 to -100 mV
Overvoltage OVFB Open Gircuit 2 2 Open FBL 05t01.0V
ircuit
—9 \ien Drcu 3 Open VBO 20 t0-100 mV
Y Row oA 4 Open PWMO | Detected by overvoltage
OVFB,TH| \ D2
Sa
N VRer
A
A T 2
V;EF \\: ’
L N Max Threshold = 1.0V —f——J
m
D, o
N i 5
Da 8 o
\\t D Min Threshold =0.5V—-4 — — _
N
2 Do Typical Vegr =03 V=t — == —————
; Open Circuit 4 Max Threshold = -20 mV—+
o Min Threshold = -100 mV/ — |

o | =

Figure 9-3 Open Load and Open Feedback Conditions
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Startup Normal Thermal Overvoltage Open Load / Shutdown
Shutdown Feedback
Vivee A @ @ @
V\VCC‘RTH,i \
V\VCC,RTH.d \_/
t
TJ A TJVSElHYsT @
Tisp /\
Vovre Hys Vt
Voo, )
Vovrs = Vovrs,th
VN f—t”
®) t
Vesu-VeBLA .
VREF.Z
tss tss | Fain i "
- - > \ !
03V Typ ‘ : — —_—
VReF 1 N q 't
VPWMO
t
Figure 9-4 Open load, Overvoltage and Overtemperature Timing Diagram
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Venpwmi
H
L t
Tj
Tiso
AT
Tiso
Ta t
Vswo
‘ mm““““ t
lLep
lpeak T — — —
t
Vewmo
Vivee
5V ’—‘ ’—‘ ’—‘
t
Device _ Overtemp Overtemp. Overtemp Overtemp
OFF Fault Fault Fault Fault

Figure 9-5 Device Overtemperature Protection Behavior

example: Vout max-4ov Vovrs
VOVP,max**
1.25mA
Overvoltage Protection
TLD5098 Rowx SV 33010 ACTIVE
1.25mA
1.25V

OVFB[®

Figure 9-6 Overvoltage Protection Description
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Short to GND protection for Highside Return Applications (B2B) from Figure 11-7

The FBH and FBL pins features a Short to GND detection threshold (VFBL,FBH_S2G). If the potential on those
pins is below this threshold the Device stops his operation. This means that the PWMO signal changes to
inactive state (LOW potential) and the corresponding p-channel (TDIM2) is switched OFF accordingly and
protects the LED chain. For the B2B application some external components are needed to ensure a LOW
potential during a short circuit event. D1 and D2 are low power diodes (BAS16-03W) and the resistor Rlim
(10kOhm) is needed to limit the current through this path. The diode D3 should be a high power diode and is
needed to protect the RFB and the FBH and FBL pins in case of an short circuit to GND event. This short circuit
detection and protection concept considers potential faults for LED chains (LED Modules) which are
separated from the ECU via two wires (at the beginning and at the end of the LED chain). If the short circuit
condition disappears, the device will re-start with an soft start.

I VEBL FeH
D1 Rlim D2
o0 D sov
Vbbc :ﬂqu& h;rv::sss L \E_Di/ltfu\l . havrvg:ss Tome
Cn_l D3 D, D,
I Normal Operation
Shortto GND Shortto GND
4.5V pevice working with parameter
vV deviations
o S

t

Figure 9-7 Short Circuit to GND Protection

Data Sheet 25 Revision1.2
2015-03-12



	Contact us
	Table of Contents
	1 Overview
	2 Block Diagram
	3 Pin Configuration
	3.1 Pin Assignment
	3.2 Pin Definitions and Functions

	4 General Product Characteristics
	4.1 Absolute Maximum Ratings
	4.2 Functional Range
	4.3 Thermal Resistance

	5 Switching Regulator
	5.1 Description
	5.2 Electrical Characteristics

	6 Oscillator and Synchronisation
	6.1 Description
	6.2 Electrical Characteristics
	6.3 Typical Performance Characteristics of Oscillator

	7 Enable and Dimming Function
	7.1 Electrical Characteristics

	8 Linear Regulator
	8.1 Electrical Characteristics

	9 Protection and Diagnostic Functions
	9.1 Description


