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LED Front and Rear Lighting ‘

IHﬁI‘IEOI‘I
Driven by Innovation in Design & Functionality (lineon

Full LED
Headlamps +
Rear Light

Dynamic &
decorative
light functions

Pixel Light,
Glare Free
High Beam

Laser Light

Design is King ... LEDs enabling new light functions and help
LED as part of the OEM design language to underline innovation power of a car brand

Pictures: Internet


http://www.youtube.com/watch?v=Vz4ONSjVq8k

Full LED Headlamps and Rear Lights make
high demands on LED Driver solutions

> Front Light:
two contradictive trends are visible

High End Full LED headlamps

— with high LED channel count (up to
12)

— additional functions like glare free
high beam, animation, assist systems
=> High efficient and flexible Driver
solution required

Low Cost Full Head Lamps

— For Middle class cars like Seat Leon or
VW Polo

— Cost level of Halogen as target

— Energy Saving with some importance
=> cost is king

> Rear light:
“completely” driven by Design
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Higher LED count or/and high power
LEDs to realize uniformity designs

OLED to give additional design
possibilities in the future
Animation and not only for wiping
indicator

=> DC/DC come into discussions
especially for OLED designs

Pictures: Internet



Dynamic and decorative Light Functions
will enter Front and Rear Lighting

> Dynamic Indicator

— Introduced with Audi A8 and R8 now
more and more OEM seem to think about
introducing it (e.g. Ford Mondeo,
Mercedes AGM GT)

»  Welcome Function

— Additional animated light functions for
front (e.g. DRL, turn indicator, ...)
and rear lighting
(turn indicator, tail, CHMSL, ...)

—  First solutions already introduced, e.qg.
Mercedes (SOP 2014): Multi function
light guide for DRL, position and turn
indicator with a blue light as welcome
function

Discover the [lluminated Star.

»  Signature Lighting

—  Illuminated Mercedes Star for
C-, E-, GL-, M- and CLS-Class
— Mercedes-Benz Accessories

Pictures: Internet



High end LED Headlamps
Various Solutions in Place

» Different Solutions fighting for
innovation leadership

> Matrix-/Pixellighting
— Audi Matrix beam
A8 in 2013
- A6, A7 in 2014
— New TT
— New A3 (press information)

—  Mercedes Multibeam CLS & further
models

—  Opel Matrix Headlamp

— Mazda Matrix Headlamp announced
(internet)

— Several funding projects looking into
pixel counts of >1.000pixel per
headlamp

» Laser based solutions
— Audi R8
— Audi Laser Matrix announced (internet)
-  BMW i8, 7series

Pictures: Internet


http://www.youtube.com/watch?v=Vz4ONSjVq8k

Laser based Solutions are highlighted in the @
Medias as top automotive (Lighting) Innovations

» Laser based solutions, e.g.
- BMW i8

- Low-/High beam in classic LED
technology (outside)

- Inner light function is Laser as additional
high beam in combination with an
additional LED beam for the near field
(e.g. for driving within city limits)

- Very flat front light in combination of
600m range for the high beam.

=» 7series MY16, with Laser as option

- Audi R8
- Active only above 60km/h

- Advanced high beam assistant system

- Today a niche market with many
open questions, but with BMW
7series option it is trickling
down into additional car models

Pictures: Internet



IFX offers a broad Range of Products to serve the ({,fﬁ'neon
various needs of Automotive Lighting/BCM Applications

Centralized Partially Decentralized Fully Decentralized
Architecture Architecture Architecture
> 2012%* >2020%*

e Q@ @rrnrnnauns,
- & . Direct

- Brake
Limp »

Home

*) First platforms
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LED Driving Concepts (Infineon

m Applications Characteristics

. > Rear Lighting »  Supports Dual Bulb/LED Operation
(PROFET. SPOC) I,‘;\.,,:ihg,\w Series Resistor » Interior Lighting »  Protection against Shorts and Transients
v G A0 e . > Ambient Lighting » Diagnosis and PWM control on BCM
e U8 &3) ¥ > Front Signal Lighting > Medium Power Dissipation
eSS Control X > Dual Bulb/LED operation »  Reduced LED lifetime Due To Current Peaks
» 1to 4 W typically > No Intrinsic Overvoltage Protection
. > Usable LED Current Lower Than Nominal
Resistor Current
- > Rear Lighting > Supports Dual Bulb/LED Operation
Protected HS Switch Linear Current Source > Interior Lighting » Protection against Shorts and Transients
(PROFET, SPOC) Switched VEAT (e.g. TLDxxx, BCR4xx) ) . . } ;
— Pt (KLS5, K300 ® > Ambient Lighting » Diagnosis and PWM control on BCM
(KL30) 111 . . . . . .
1= corstan 3 > Front Signal Lighting > High Power dissipation
Rody P Fosats X > Dual Bulb/LED operation »  Extended LED lifetime
Module Control » 1to 4 W typically > Intrinsic Overvoltage Protection

. > Usage of LED Nominal Current possible
Linear Current Source

) > Low Beam > Direct or Networked Control
e A.0) 5 ) | thts’ti%f;%;%sw = > High Beam > Highest Efficiency / Lowest Power Loss
EI) e ey > DRL > High Power LED capable
»  Fog Light » Extended LED lifetime
» 4 to 60 W typically » Diagnosis and PWM Capability on Remote
Module

> Usage of LED Nominal Current

DCDC Controller & Converter



LED Driving Concepts Cinfineon

m Applications Characteristics

DC/DC Buck or Boost

in Constant Voltage Mode > Low Beam »  One DC/DC for multiple Linear Current

Switched VBATs
(KLSad, KL30d ) (e-0- TLD5085/45, TLD5095/8) ) H|gh Beam Sources

Linear Current Source

o (es. T'-U/“l{’\‘lx BCR4xx) y DRL > Boost Voltage adopted to LED Fwd Voltage
o SEEVAY » Fog Light » High Efficiency / Low Power Loss
g , Rear Lighting > High Power LED capable
»  Front Signal Lighting »  Extended LED lifetime
Body Control Module LED Module » 1to 60 W typically » Diagnosis and PWM Capability on Remote
Module
DC/DC + Linear Current »  Usage of LED Nominal Current

Source
in Matrix configuration
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Automotive Lighting smartly driven by
Infineon since more than 20 Years

S
:@:
o 22

7

7
Lighting Front Lighting
Today Future
( infineon (lnfineon

BCM Rear ..

®

1993

Protected Bulb
Switching

1St \\Smartn HI_SIde (LITI ™ brand introduced in 2015)
switch on the road

PROFET™ family
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2008

Bulb/LED support

Side switch with
dedicated LED mode

1st Integrated Smart Hi-

Courtesy: AUDI

2013
Matrix/Pixel

1st Matrix beam
Front Lighting headlight system

2011

on the road with

1st generation
9 LITIX™ Power

of DC/DC
LED Driver
on the road

LITIX™ Power

|l
i
ana

av

2016

Front light

2014 o Most flexible &
Rear/Tail light efficient multi-

1st integrated LED {oPOlogy DC/DC
driver on the road Controller family

with diagnosis LITIX™ Power Flex
LITIX™ Basic

D

e

: SPOC™ famil
2002 i d

Frontend Technologies used for Lighting Applications

Introducing LED
1st Infineon LED driver on

Bipolar CMOS

the road in LED exterior

lighting systems
LITIX™ - Auto LED Driver

SPT DMOS SPT6 SPT7
Smart = “gnmen Smart5 Smart6 | Smart7 |
DOPL Bipolar DOPL3 DOPL4 Supply1

... PFET, SFET (MOSFET)
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LITIX™ Cinfineon

Infineon® Automotive LED Driver

LITIX™

Infineon® Automotive LED driver

LITIX™ Linear

Linear Current Sources for low to high power applications

LITIX™ Basic

Linear Current Sources family with flexible feature set

LITIX™ Power

DC/DC converter & controller for high power applications

| REAR LED Front LED
LITIX™ Power Flex Linear Current Drivers DCDC Controllers
DC/DC controller for highest flexibility / power applications (DCDC for OLED) (Linear Current Drivers for Low Cost)




LITIX™ offers a comprehensive set of LED driver @
families for Automotive Lighting Solutions

LITIX™

Infineon® Automotive LED driver

LITIX™ Linear

Linear Current Sources for low to high power applications

LITIX™ Basic

Linear Current Sources family with flexible feature set

LITIX™ Power

DC/DC converter & controller for high power applications

LITIX™ Power Flex

DC/DC controller for highest flexibility / power applications
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LITIX™ Linear - TLD1211S5]

linear LED Driver with one interesting feature for ...

TLD1211S)

Var  BASEDI0A-DIWY
o—4

Key Feature

)

Target Applications

)

Adjustable constant output current up to
85mA

input voltage range up to 28 V
Enable input for PWM operation

Temperature dependent output current
reduction

Improved precision of Iout: +/- 10% in
whole operating range (V supply; Tj)
Overvoltage protection

DSO-8 package

Temp. range: -40 °C to 150 °C

External Transistor Option for driving
LED currents up to 2.5A

Automotive Rear and Interior
Lighting

Low cost High Power Front
Lighting

22/10/2015
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LITIX™ Linear - TLD1211SJ ('l'?fﬁneon
High Current Applications PRO/CON

Simple circuitry Power efficiency
Standard components Supply voltage range

No significant EMC radiations
compared to DCDC converter
solutions

LED over-temperature protection

Target Applications

» Low cost Front Lighting
- Low- / High Beam
- Fog
- DTRL

22/10/2015




LITIX™ Linear — established Current Sources

(Tﬁﬁneon

for low, mid and high Power Application

LITIX™ Linear

Hi/Low
PWM/Ena
-

Ve BAS3010A-03

= Vi Vo hd
108
G
m

I '
out
PWM

e
TLD1211SJ

mn Dd:adim
‘ BCR40xU 10-50,, /" sc-74
‘ BCR420U 150,, sc-74
‘ BCR421U 150, v sc-74
‘TLDIZIISJ 85y v DS0-8
‘TLE42416M Pnax v v v DSO0-8
TLE4242E) 250,, v’ v DSO-8 EP ‘
‘ TLE4242G 450, v v T0-263
::E:I::IISJ + <2500 v DSO-8

TLD121 1EJ for low cost front light

OPTION for high current LEDs

>

~

~

~

Well established in the Market

E s
| Picture Source: Internet

Key Features & Benefits

Stable and reliable LED brightness by precise
current control

Improved system reliability by significant
component reduction
(from discrete to integrated) on board level

Linear current sources for low (10mA), mid
(up to 500mA) and high power application (with
TLD1211S] + ext. Transistor up to 2.5A)

built in protection and for some devices
diagnostic features

22/10/2015
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LITIX™ Basic major target application @
is Automotive exterior and interior LED lighting

Vs
> Automotive exterior and interior LED lighting . $

- Low to medium power LED applications | PROFET

n n =]

- e.g. position, turn, tail, stop, CHMSL, RCL, I - WE IEE:

reverse, fog, dome ' =1=H =
BCM = !J~ )
,n Rear light in

22/10/2015




The LITIX™ Basic is very well received in the @
Market since its Launch in early 2014

HYUNDAI-KIA MOTORS

Depending on OEM and car model 4 to more than 40 LITIX™ Basic per car for
Rear light applications

22/10/2015



Beside Rear Light we see also some other @
Applications for LITIX™ Basic — DI/DW Selection

Status Lamp for onboard charger
»  Device: TLD2310EL
» Status: 1 Design-win & several design-in

»  Trunk light
N Device'TLD1120EL

;"E)_Jﬁq_enlféﬁ _______________________________________________________
» Device: TLD1121EL

» Status: Design-win

» 1 light function on BCM/Light Module:
> Device: TLD1120EL
» Status: Design-win

> Dynamic turn indicator - front
»  Device: TLD2314EL
» Status: 1 Design-win and 1 Design-in

» Dashboard illumination
» Device: TLD2314EL
» Status: Design-in

» Door Pocket LED
» Device: TLD1xxEL
» Status: Design-in

> Door Handle LED
» Device: TLD1125EL/2311EL
» Status: Design-in

22/10/2015



LITIX™ Basic Cinfineon

15 linear current sources with scalable feature set

Block diagram Feature Set

Basic features
éVBATT. . » 1 to 3 output channels; typ. 60 to 180mA
= %Vs > Output current adjustable (ext. low power Rgg)
_ L5 - . > Wide supply voltage range 5.5...40V
coniral "fm,, > Over Load and Over Temperature protection
our2 L »  PWM via external PWM signal via EN or VS

OouT1

Optional features

LIN_SET [ current
-

EBM PEC % % % > N-1 or Open Load and Short Circuit detection
e »  Diagnosis enable feature
GND Q‘ (2. Q‘ > Integrated PWM dimming engine to provide two
[|] I — LED brightness levels only with RC-network
Example TLD1310EL »  Matrix setup with DC/DC buck or boost converter
- Infineon® Dynamic Overhead Control
System Benefits Package
»  Scalable feature set for dimming and diagnosis > PG-S50P14 Exposed Pad

> Pin-to-pin footprint compatibility
> Reduced system complexity
»  Reduced effort for design adaptations

»  Increased lifetime for LED and driver by
integrated protection

RoHS

A=
_m 00
%ualiﬁed




LITIX™ Basic — a modular Family Concept
scaled by Features and Channels

' PG-SSOP-14 EP

Cinfineon

TLD2310 TLD2311 TLD2314

OL & SC, DEN

1IN
3 OuUT

TLD1310

TLD1314
OL & SC, DEN

1IN
1 0UT

TLD1120 TLD1121

OL & SC

TLD1124
OL & SC, DEN

parallel single + PWMI + N-1 + OL & SC + OL & SC :+
outputs outputs + DEN +
1ch/180mA 3ch/60mA or

I+
|
|

TLD1315
PWMI, N-1

TLD1125
PWMI,
OL & SC

PWMI
N-1

OL & SC

TLD2326

Matrix,
OL & SC

TLD1326
Matrix, N-1
& PWMI

+ Matrix
+ N-1 & PWMI
or

+ OL & SC
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LITIX™ Basic - Maximum Design Flexibility (infineon
by Cross-Device Feature & Pin-Out Compatibility

Pin Compatibility

PG-SSOP14EP

22/10/2015

Identical Feature Set

All members of the family
provide the same features on
the Supply / EN pin (+
identical pin-out)

Family members with / without
PWMI functionality can use the
same PCB design

Same IN_SET behavior / pin-
out for all devices in the family

Family members with / without
N-1 or OL functionality can use
the same PCB design

1 channel / 3 channel devices
can use the same PCB design
(using 00Ohm resistor)

- If you know 1 device,
you know the whole family!




LITIX™ Basic
Design In Support Material

» TLD1121EL » TLD1314EL
» TLD1124EL » TLD1315EL
» TLD1125EL » TLD1326EL
» TLD1311EL » TLD2311EL
» TLD1313EL » TLD2314EL

Available Demoboards

Cinfineon

c Ll PIVEr o FolldA Si/re
cires )
w o il Cnfineon
- - e}
L£02 Lkes .;lbe
A
2 LEDS i,ma -

http://www.infineon.com/litix-basic-demoboards

Other design in support material

Data Sheets

>

>

>

)

Application Note incl. Design

Recommendations
Simulation Models
EMC Test Reports
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http://www.infineon.com/litix-basic-demoboards
http://www.infineon.com/litix-basic-demoboards
http://www.infineon.com/litix-basic-demoboards
http://www.infineon.com/litix-basic-demoboards
http://www.infineon.com/litix-basic-demoboards

Reliable Control of low to medium Power LEDs @
by IFXs LITIX™ Basic

Driving low to medium Power LEDs LITIX™ Basic

- If you know 1 device,
you know the whole family!

1
\
j TLD2311 1| TLD2314 | TLD2326
OL&SC |OL&SC,DEN | ;':';"é
! ]
. | 101311 | 1101313 ¥ ! .
| N-1 OL & SC I I 1
1 1 1 1
m m TLD1121 Y| TLD1124 M TLD1125
OL& SC | OL & SC, DEN | PWMI, 1
I I OL & SC 1
U 1 |

Input.
‘Output

I
N
Jour

Integration

-
gl

e
o R 9

= resistors :::......;':'.m i..‘!:'.g“ + Pt 1 wotase NS 5:::“* ;.'?“;.....
= OP amps = LITIX™ Basic Farwe  Toam
= zener diodes Features
Customer Benefits Product USPs
> Stable and reliable LED brightness by precise current »  Footprint compatibility of whole family ranging
control from 1 to 3ch and 60 to 180mA

»  Improved system reliability by significant component
reduction (from discrete to integrated) on board level

> Improved system protection (e.g. against ISO pulses) > Diagnostics optimized for automotive LED
requirements

~

Modular feature scaling

> Enabling energy optimized system solution (DCDC

control) > PWM via external PWM signal and optional via
> Design flexibility integrated PWM engine
»  Ease of design by identical feature set »  Feedback pin for optimized DCDC control

22/10/2015



Cinfineon

Table of Content

LED Trends & Influence on the Light Architecture
LITIX™ - Infineon® Automotive LED Driver
LITIX™ Linear

— LITIX™ Basic

— LITIX™ Power

— LITIX™ Power FLEX

22/10/2015



LITIX™ Power Cinfineon

Cover the Full Range of Integration Steps

H-Bridge DC/DC Driver IC

Highest efficiency H-Bridge with external
power stages
+ IOUTMON

+ Spread Spectrum

TLD5190QV

V., Smart DC/DC Controller IC

Driver stages for external switching
. transistors implemented
TLD5098EL
TLD5097EL
TLD5095EL

Integrated Smart DC/DC Driver IC
Integrated Switching transistor (700mA)

| + freewheeling diode

TLD5045E] — m + sense resistor integrated

22/10/2015




LITIX™ Power Cinfineon

Success Stories
> Infineon is driving new LED solutions in...

» Front Lighting

TLD5098 "

Controller
Concept

I, variable

fow Up to 500kHz
Digital Dimming
Analog Dimming
Short to GND
Vour Up to 60V

Picture Source: Internet



LITIX™ Power Cnfineon
TLD5045E] - Success Story

DC/DC Buck Converter
» for 1-3 High power LED
> Maximum Output current: 7Z00mA
> Wide input voltage range: 5V ... 40V
> Very low quiescent current: <2pA
> High Integration
- Power switch
- Sense resistor
- Fast freewheeling diode
- PWM dimming engine
— Over temperature protection
- Peak current regulation
- OL detection via status pin
»  Switching frequency adjustable with
external RC network (typ. 300kHz)
> Analog dimming via external resistor
(Rref) possible
> LED temperature monitoring via PTC
possible

Illuminated Mercedes Star for C-, E-, GL-, M- and CLS-Class
Mercedes-Benz Accessoires



LITIX™ Power
TLD509x the “all-rounder"®

BOOST to GND

IC,
TLD5098 VN

e e Va

[IIFREQ/SYNG.

Tcomp

Boost to Battery

o
I

i u G m — B
B W ) | Vumasy T Iparal f
Vo ] » 3 . N g
= E=E . 2 :
5

Classic Boost Setup
VOUT = Vi

Vo s vays o an Vo
it —

SranocD

IC,
TLD5098

jen pun
erco s cowerd
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S0 o

infineon

SEPIC FLYBACK

TLD5098
e v
Grreqrse

Cocas TLD5098
-
Lrecassnc

Dicoue.

2

TLD509x

Buck Constant VoItagi Surfply

e L L T
Lo (o]

e

Ve or Ve Cocs

V=45V 10 45V

O
[2

Microcontroller

(e.0. XC866)

LT En /Pl
TIFREQ/ SYNG

TLD5098

e P

TIFREQ I SYNC

el e




LITIX™ Power
Overview Multitopology DCDC Controller TLD509%EL
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TLD5095EL

TLDS5097EL

TLD5098EL

BOOST YES @ YES @ YES @
Topolgy BUCK YES @ YES @ YES @
BUCK-BOOST YES @ YES @ YES @
Operating MIN 4.75V 45V 45V
Voltage MAX 45V 45V 45V
Integration Controller (2 Gate Drivel Controller (1 Gate Drivel Controller (2 Gate Driver
MAX LED Current scaleable scaleable scaleable
MAX Output Voltage 45v 61V 61V
LED current accuracy +6.6% +3.3% +3.3%
Operating MIN -40°C -40°C -40°C
Temperature MAX 150°C 150°C 150°C
LED current Digital (PWM) YES, with dedicated PWM Gatedriver YES @ YES, with dedicated PWM Gatedriver
Dimming Analog NO @ YES @ YES @
Switching MIN 100kHz 100kHz 100kHz
Frequency MAX 500kHz 500kHz 500kHz
OPEN/VOUTOV YES @ YES @ YES @
Protection SHORT of OUT NO @ NO @ YES @
IC Overtemperature YES @ YES @ YES @
STATUS PIN YES @ YES @ NO, but uC can monitor alternative Pins

ATV Grade/ AEC Qualified

=N
0 e’/RUHS

Qualified

=
T <
AEQLI:J: \ili:d e’ RoHS

=N
0 e{RUHS

Qualified

Package PG-SSOP-14 ePad (Body: 5mm x4mm) PG-SSOP-14 ePad (Body: 5mm x 4mm) PG-SSOP-14 ePad (Body: 5mm x4mm)
1 147 = B Tl
Iveel ] O | 1IN vee [} er_L_L___Mj:HN wcc: O :w
swol [ | 2 13| ENPWMI SwoL L] 27 113 | ) ENPWMI swo | 2] 13 [T ENPWMI
e K 2| T 16ND senp L] 3| P mmfe) senp{ T 31 2| T 1GND
- ! il swestT] 4l ©09%0 liFrreasvne | oswos 1|4l P00 | ereasvne
Pinning swes[1] 4 11| T FREQISYNG U pad | e RIS R S
pwMor T 51 nol st STLL] 51 110 T SET PWMOLT] 51 ho [TEISET
| | 1 I .
FBHL | 61g 1of oveB FBH L] SL"Lr"’I oD ovrs FBH e\___L___J 9| Jovrs
(5 S | |
L 7 ' s coup FBLCT] 7 8|1 comp FBLLI |7 8| 1 1comp

infineon



LITIX™ Power - TLD5095EL Cinfineon
LED Boost, Buck-Boost, Sepic Controller

Key Features TLD5095EL

> Wide input voltage range from 4.75 V to 45 V
> Drives LEDs in Boost (B2G), Buck-Boost (B2B)

and SEPIC Topology (max. 45V), Buck, Flyback Vaz8Vt0 16V et 1y oo Van =40V
> Flexible Switching Frequency Rang_e:- _ % R
100 kHz to 500 kHz (for EMC optimization) ﬁ
» Integrated Gate Driver for PWM Dimming el 5T
> Open Circuit Diagnostic Output L

—OfsET

> Synchronization with external clock
» Internal Soft Start
> Output Overvoltage Protection

WM
e s L

TIFREQ ! SYNC

=] COMP FBLLS

> Over Temperature Shutdown

g
|
5

> Constant Current or Constant Voltage Regulation
> Very Low Shutdown Current: IQ< 10 pA

Target Applications

»  Specially designed for Automotive exterior y  PG-SSOP-14 g RoHS
lighting , ‘/
.77]‘7,77
i1 AN
50
A%%:Iiﬁ:d



LITIX™ Power - TLD5097EL
LED Boost, Buck-Boost, Sepic Controller

Feature Set

»  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

> Analog Dimming feature to adjust average LED
current

Internal 5 V Low Drop Out Voltage Regulator
Open Circuit Detection

Output Overvoltage Protection

Internal Soft Start

Over Temperature Shutdown

Wide LED current range via simple adaptation of
external components

> High Side Current Sense

System Benefits

> Flexibility (topologies to address different LED
architectures/applications)

»  Good EMC performance
> Increased LED current accuracy
> Automotive Grade

vV VY VY vy v

22/10/2015

Gafineon
TLD5097EL

B
Dt

Les
Vi =4 5Vi0 45V = ’
8 T2
Vass L
L e L
[——
i SWOG —
swesg—————+
Res
Vo 0 Ve
SGND 3 R 2
w
oOVFB} ::
Y
IC4 Row »
Y
s TLD5097 2
FEH Q
>
FBLCT -
Y
e ::'
Crec 2
-
=i

&
oz
-

»  PG-SSOP-14

EQuaIiﬁed

P PP PPRPREPRPR P



LITIX™ Power - TLD5098EL

Boost, Buck-Boost, Sepic Controller

Key Features

)

)

)

)

Target Applications

Wide input voltage range from 4.5V to 45V

Drives LEDs in Boost (B2G), Buck-Boost (B2B) and
SEPIC Topology (max. 60V), Buck, Flyback

Flexible Switching Frequency Range: 100 kHz to 500
kHz (for EMC optimization)

Analog Dimming feature to adjust average LED
current

Integrated Gate Driver for PWM Dimming
Open Circuit Detection and Shutdown
Short to GND Detection and Shutdown
Output Overvoltage Protection

Device Over Temperature Protection
Synchronization with external clock

Very Low Shutdown Current: IQ< 10 pA

Specially designed for Automotive exterior
lighting
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LITIX™ Power TLD5045E) Cinfineon
High integrated LED Buck Converter

Key Features TLD5045E]

o

»  DC/DC Buck Converter for 1-3 High power Vs =5V1t040v eo L
»  Maximum Output current: 700mA
> Wide input voltage range: 5V ... 40V Juhie B LED  Sees |
> High Integration: — — *
- Power switch, Sense resistor & fast freewheeling diode Cace T_LJG_K} 1 E
- PWM dimming engine (frequency & duty cycle ‘ﬁl
adjustable externally) O ser b
~ Over temperature protection RSETT GND | |
- Peak current regulation Rereq | Craeo
~ OL detection via status pin *5V°°””e°“°“°"‘”°—+w[3] EN FREQ [5
»  Switching frequency adjustable with external _6_[
RC network neasons =G I -
> Analog dimming via external resistor (Rref) } PWM dimming via 1C
possible TLD5045

> LED temperature monitoring via PTC possible

Target Applications

Specially designed for Automotive exterior »  PG-DSO-8
lighting
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LITIX™ Power DCDC Family is well established @
in Automotive LED Lighting Applications

TLD50xx Family Well established in the Market

H-Bridge DC/DC Driver IC

Highest efficiency H-Bridge with external
power stages

+ IOUTMON

+ Spread Spectrum

Smart DC/DC Controller IC

Driver stages for external switching P@‘ﬁ
transistors implemented TI_DSOXi"JF

H~J

TLD5098EL
TLD5097EL
TLD5095EL

Integrated Smart DC/DC Driver IC
Integrated Switching transistor (700mA)
+ freewheeling diode

TLD5045E] + sense resistor integrated

Key Features & Benefits

»y TLD5190QV: 1ch DC/DC for seamless Buck-Boost &
high power applications

»  TLD509xEL: Multitopology 1ch DC/DC controller
Family

> wide LED current range via simple adaptation of
external components

good EMC performance

built in protection and diagnostic features
constant Current or Constant Voltage Regulation
PWM dimming

analog dimming for TLD5097/98EL, TLD51901QV

TLD5045E]: High integrated (power stage, free
wheeling diode, current sense resistor) Buck converter
for up to 700mA

SEPIC
~:}!‘#{ lu-i —

e
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LITIX™ Power Cnfineon
Design In Support Material

Available Appboards

Sales Name of

SP Number |Description

Demoboard

CEE{?OARD TLDS098EL  |5p000954242| Constant Voltage Mode
APPBOARD TLD5098EL Boost to Ground Configuration w/
VER2 SP000954244 short to ground protection

APPBOARD TLD5098EL
VER3

APPBOARD TLD5098EL
VER4

SP000954246 | Boost to Battery Configuration

SP000954248| SEPIC Configuration

Boost to Ground Configuration w/
APPBOARD TLD5098EL V5 |SP000984308 short to ground protection & EMC filter

APPBOARD TLD5098EL V6 |SP000984910 | BOOSt to Battery Configuration with

EMC filter
APPBOARD TLD5098EL V7 |SP000984912| SEPIC Configuration with EMC filter
BOARD TLD5097 B2B SP001157588| Boost to Battery Configuration
BOARD TLD5097 B2G SP001157586| Boost to Ground Configuration

BOARD TLD5097 SEPIC SP001157590| SEPIC Configuration

http://www.infineon.com/litix-power-appboards
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LITIX™ Power Cinfineon
Design In Support Material

Available Demoboards

Sales Name of
Demoboard
Demoboard TLD5045E] SP000924382| Buck mode
Demoboard TLD5095EL Boost to GND (default), Sepic &
Verl SP000760364 Constant Voltage Mode possible
Demoboard TLD5095EL Boost to Battery (default), Constant
Ver2 SP000845642 Voltage Mode possible

SP Number |Description

http://www.infineon.com/litix-power-demoboards

Other design in support material

» Data Sheets & Application Note Ca— H -
> Simulation Models o= 2 : | |
> EMC Test Reports | L= —+-=1
» Excel Calculation Tool for G o | O (| o
TLD509XEL available on request tezn e __ *_ _ __
L e
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Infineon

i

Thank you very much
for your attention

For more information, please visit:

www.infineon.com/litix
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