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« LED topology:2s12p « LED topology:3sllp
(3 in serial,11 in parallel)
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LITIX™ Basic - a modular & flexible family of 15 @
linear current sources with scalable feature set

TLD2311 TLD2314 TLD2326

OL & SC DL & SC, DEN atrix, OL&SC
TLD1311 TLD1313 TLD1314 LD_:I.326
OL & SC OL & SC, DEN aPt\:\II)I(V’IIN-I

|

|

TLD1121 : TLD1124 TLD1125

OL & SC L&SC, DEN WMI, OL &
C

|

|

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

+ OL& SC + OL & SC

Features



Partitioning with Litix Basic LED Drivers

-
-

Efficiency, n

80%

/5%

50%

1x Buck-Boost +

1 ¥ Linear source 1% Buck-Boost +
(Tail) 2 x Linear source TLD2326
(Tail/Stop)

TLD1326

1x Boost(Tail)

2% Linear
Sources

(Tail)

o

2% Boost
(Tail/Stop)

1x Buck-Boosf
4% Linear + 1xLinear

Sources  Source (Tail)
(Tail/Stop) Cost

L
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Trade-off between different partitioning
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Benefits of Thermal Simulation

Present Customer’s Methodology

000

Infineon’s Methodology

« Flotherm PCB
Simulation (as Infineon’s
Premium Service)

GMsm&’ FlIoTHERM®
m Optimizing Thermal
Y Design of Electronics
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Improving Thermal Capability of SSOP14
device

FR4 Board size= 76.2mm x 116.4mm

40

Thermal Resistance
Rthja (KAL)
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Thermal Simulations - Outer LDM

(with FloTherm-PCB)

TLD1312
PWMI

Tail/Stop (370mA)

For Outer/
LDM only Pdiss = 3.74W
T
( ~ oz
=

TLD1120

For Quter/

Stop (100mA), Pdiss=1.19W

LDM only

For Outer
LDM only

=]

For Outer/
LDM only

Tail Lowe

- (33mA)

Pdiss=0.84W

(infineon

Summary from thermal simulation:

Maximum temperature of 4 layer 2S2P vs 2 layer PCB
is almost similar.

Devices have to be distributed across the board for
even distribution of temperature to prevent hot spot
20z Cu performance is much better than 1oz

Thermal vias and filled area below exposed PADs will help to
improve the thermal dissipation.

L IIIU#III EEEEEEEEEEEEEEEEEEENEEEENEEEENEEEEEEEERER
Tj=98.4 clj = :
TJ:;?,Q'? et T | BiaC .

- 4E0 Tc=91.3 degC U3 messssnssps

Tj=1 aCo ur .
Te= egC=Tj=84.9 deoC| &

IllIllIlllllllllllllllllllllllllllIllllllllllllll:Tc=B1.5 EBC:
n

)

FERERERRDY

Ut
[

ue

= Ti=1 gC
Te= gC

Simulation condition:
2 Layer FR4 (20z, 202)
Ambient Temperature = 25deg
Battery Voltage = 16V

Still air environment.
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Thermal Measurement Results - Outer LDM




Comparison between Litix Basic vs Discrete
solution

TAIL, STOP and T/STOP

LDM LITIX™ Basic Solution

System Cost 100% ~85%

PCB Area Same (for thermal reasons)
PCB Weight 160g 1209

LG CanE - 107¢C max. case temp. 99*C max. case temp.

(e.g. Vin=16V, T=25"0) o
RBE |
F:'-%;f'-lu.,._l

Time to Market Longer (different driver solution for Shorter (standardization of schematic
each LED load) and layout)
Reliability Lower (many external components) Higher (integration-=>less components)
Flexibility Lower (needs new concepts for new Higher (prepared for LED diagnosis,
requirements) DC/DC feedback,...)
Min. Input Voltage Similar
- Over-load and over-temperature
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Dynamic vs Static Direction Indicator

Summary of Investigations

Static Dynamic dynamic vs. static
Direction Direction A
Indicator Indicator

Questionnaire

for distraction: 7 0 D/ 0
Is Dynamic Better ?

1-cycle correct

determination of 60 % 84% ol 400/0

direction

3-cycle

direction 72% 95% + 3 8 0 /ﬂ

found (missed)

Reaction time (- 0,593 sec)

3-cycle f 1,854 1,261 0
cycle for , sec , sec _3 2 /ﬂ

correct determination

With a dynamic effect of the wiping within 150ms to 200ms,
It shows improvements in the direction detection and
reaction speed.

set date Copyright © Infineon Technologies AG 2013. All rights reserved.
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Regulatory impact on Sweeping Turn Indicator

> Is not practicable in US due to the minimum requirements of the
effective projected luminous lens area:

Passenier cars, multipurpose passenger vehi-
cles, trucks, trailers, and buses of less than 2032
mm in overall width
minimum effective projected luminous lens area

(sq mm)
Lighting device Multiple compartment lamp or
multiple lamps

Single cclym- Combined

artment lam ombine
g g Ehagﬂt c(grvgr?ln' compartments

P or lamps
Front turn signal lamp ... 2200 | oo, 2200
Rear turn signal lamp .... 5000 2200 5000
Stop lamp ..ccooeeeeeeeee 5000 2200 5000

m ECE regulations:

-No requirements of the effective projected luminous lens area.

- Amber direction indicator in the rear.
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Implementation Concept for Rear Turn

Indicator (DCDC + Floating gate switch)

(infineon

Vbat: 8V-16V [

open load status connected to uC

connect to uC pin

@ RFREQ==CFREQ

PWMI JuUu
ILD6070 PWM dimming via pC

PMAX: 10W
RLM FRA: 7 Kanale / pro Kanal 1 bis 12 LEDs
— Lso Do 48V 40mA bis 500mA 3V bis 42V Ay 4 b7
1 Tty - (P —--
I SWo %
cCcW Swcs > % >
< SGND _[]_[ _
% O——ISET OVFB « = I =
é TLD5097 |£|R -E]-[ L I
8 FREQ/SYNC ~ FBH Ay Ay Ay
COMP C]RFB2 HH ——
FBL I
Rrss 1/( /41 ’/
Rerrea —[]—[ R ‘N_‘
o -
e ¢ e

L
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Implementation Concept for Rear Turn
Indicator (Discrete logic + Basic LED)

Vbat
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~(60-90mA)/ch




Implementation Concept for Rear Turn Cinfineon
Indicator (MCU + Basic LED)

L

T
-
T

~(60-90mA)/ch

LIN

**optional
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Comparison Between Solutions
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DCDC + Floating gate switch

Simple descrete timer + logic + Basic LED

MCU + Basic LED

LED topology

Serial ( floating switch )

Serial + Parallel

Serial + Parallel

LED Current

Able to support high current
LED >300mA

depending on the Rdson of
floating switch

Lower current LED (<100mA) preferred

Lower current LED (<100mA) preferred

DCDC Boost, DCDC Buck,

Timer,logic gates, flip-flops, multiplexer,

BOM Floating switch (SPIDER+) LDO, Basic LED drivers MCU, Basic LED drivers, LDO
Estimated BOM Cost [High Medium Low
EMC High Low Low
Board size Big Big Small
Remarks:
Suitable for high current LED, [Low BOM cost, Simple programming,
lower power dissipation, Open shelf components ready-to-use smaller BOM
Pros less cooling required Lower EMC, shorter start-up time Lower EMC, Programmable
High heat dissipation at driver, Potential High heat dissipation at driver, potential
headroom issue at low supply voltage, headroom issue at low supply voltage.
Cons High BOM cost, higher EMC difficult to program Longer start-up time.
This configuration This configuration is used
has been implemented in this project
in HQ _ _ _ .
set date Copyright © Infineon Technologies AG 2013. All rights reserved.
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Wiping Indicator System Requirement

i)Full turn-on time = 150ms

ii)Number of LED and LED current needs to meet photometric
requirement.

For this project,

Number of LEDs = 24pcs

LED max. forward current = 90mA

LED color is Amber

iii) Topology: 2 in Serial and 12 parallel channels

iv) VIN = 9V to 16V

LED load (24 pcs )

Concept

set date Copyright © Infineon Technologies AG 2013. All rights reserved.



Vbat
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Block Diagram

XC2000
MCU

—
TVS
[

Intemal
supply

Themal
protection

ouTa

L

infineon

ouT2

Qutput
control -F

ouT1

Current
adjust

|

Status

ST,J_, GND
T I

0-90mA)/ch

:

Qutput

Thermmal control
protection ouTs
ouT2 I
ouT1 I

Current
adjust Status
STH GND

T

e
TVS
[

Intemal
supply

Themal
protection

Current J

Qutput
control
ouTa L
Bl o

ouT1

adjust Status
ST[I] GND ?7
'rlT
VS
I
Intemal
supply
Qutput
Thermnal control
protection ouTs L
ouT2
ouT1
{ ¥
Current
adjust Status
stL GND
Y
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Wiping Turn Indicator Hardware
( PCB FR4, 4 layer )

VBAT/GND
Basic LED,

k Loo, ISt 1 s51:

comm % LED output
Interface— e Chi-6
(Rx/Tx) @5
= -
= 8
RESET —> __.@ : %‘v
Programming/ Sl 2 ! s i & -
Debug g | N A M Leme @ - LED output

]

é-“'m Ch7-12
25:22_55 o

| U:!_V
o | L Pl = T
e 7.-"-’\

50mm

MCU, XC2220UF Diagnostic  pAP DAP
8F40 Setting configl config2
< >
80mm
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Communication Interface

g

External communication
interface:

B Tx/Rx Bluetooth Board/>

B Tx/Rx LIN board
(*future)

- Can be used to relay
ECU

diagnostic information,
support LIN
programming during
manufacturing and ECU
control.
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Thermal Simulation with Flotherm PCB

Condition:

B Temp: 85degC

B Environment: Still air
B Vbat_max=16V

® ILED_max=90mA 2-Res Model Detailed Model
- (LDO) (Basic LED)
Channel No. |Duty Width(ms) [Period(ms) |Pdiss(W) Temperature
1 0.50 450.00 900.00 0.43 (degC)
2 0.48 436.36 900.00 0.42
3 0.47 422731  900.00 0.41 =142 .
4 0.45 409.09 900.00 0.39
5 0.44 395.45 900.00 0.38 134
6 0.42 381.82 900.00 0.37
7 0.41 368.18 900.00 0.35 128
8 0.39 354.55 900.00 0.34
9 0.38 340.91 900.00 0.33 e
10 0.36 327.27 900.00 0.31
11 0.35 313.64 900.00 0.30 ==110
12 0.33 300.00 900.00 0.29

MCU

From simulation, board 80mm*50mm is optimized for dissipation of 4 Basic LED devices.
Thermal vias are required below the thermal pads of the Basic LED. No hot spots observed
in simulation.
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Operation of Wiping Indicator — Concept (Unfineon

3
Signal from BCM (PROFET+) 8.83V not to scale
450ms
a =)
VS

450m
<>
900-1000ms I .

i immi SO External | External
Dynamic PWM dlmm.lng Interrupt ¢ > Interrupt
@200Hz/400Hz (optional) . 300ms .

1 |
. ® 1
1 i\ !
. |
! L ;
T . :
2 . \ I
I .
. \ |
Sweep 2 | \ |
must be "
2 ! ) ]
completed . N .
1
by 150ms . .
\
3 ! Blank 1 I
. A :
3 - time \ :
- \ :
3 . . :
O A Y
4 ! N
4 ; T
; .
4 e 150ms N
~ P
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Transient Evaluation (2) with dummy load

2.00v/ 888.0r 200.08/ Stop T 1.60V
¥

Measurement (@25degC):

| , 1-3)ON-OFF duration = 450ms

Pl SIULIEN ; 1-4)Duration between OUT1 and OUT12
| ' turn-on time = 160ms

-<:-4-50-ms

- |
= |
OuUT1
1
| 1
|
AX = 16.000000000ms | 1/AX = 62.500Hz ] AY(4) = 7.950V |
- Mode =« Coupling Noise Rej HF Reject 4 Holdoff
Auto DC I =] 280.00us
ﬂ 2.00v/ ! 2.00Y/ g 79007 50002/ Stop U H 160V

N

L OUT1s, ~160ms,

AX = 16.000000000ms | 1/AX = 62.500Hz | AY(4) = 7.950V |
~  Coupling ~  Imped BWW Limit Vernier Invert Probe
DC 1M Ohm ol = Il
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Thermal Evaluation @ VBAT_ Max Condition

B Ta=25degC
m VS=16V, DC 50%, ~1.1Hz switching frequency

3D IR View

peak Temp (~80degC)

90

80+

60+

50+

404

30+

20+
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Thermal Simulation vs Evaluation @ (in’ﬁneon
Tamb=25degC

Temperature
(degC)

== 04 1 -

&4.8

|

Tc=p0degC

752

65.7

== 55 2 .

B Thermal trend is similar.

B Sim vs Eva deviation about 10%:

i)In Sim, connectors not modelled (potential heatsink),

more copper area at top/bottom layer.

ii)In Eva, thermal equilibrium may not be reached yet at point
of result captured.
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LED Lighting Support Model For Rear (lnfineon

= | ] )
s WplNg /prlication
| wemssestE L Note
T/STOPGZW X T9EA)  T/STORO2W x 1260 . Evaluation i
£ [ Proposal possible partitioning J C,nﬁneun
(# of IC, topology)

[ Schematic Review J @lneﬂ

[ Thermal Analysis & PCB J Cmfineun

Simulation

[ Troubleshooting J (Infineon
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