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Overview of Existing RGB system Opto Technologies
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> Large number of components and wiring requirements > Too costly for large scale system
> ﬁ%%?ﬁ%ﬁéggﬁ%ﬁﬁlaljﬁﬂéfﬁﬁ%:e done on module level
> Difficoltté maintain ‘coldr aridbrighinessicdnsistency over temperature

= Onevaysommupicationdta bEDand sub contrgllers with latencies
E ﬁ%%l?}fg%eé%ﬁgﬁgumcatmn impacting EMI robustness
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New RGB Trend - Dynamic Ambient Lighting gﬂﬂmﬁgl

> Growing demand on dynamic lighting
effects in the car SNSRI ERZF LN

> Existing solutions are limited in terms of
number of LEDs and lighting effects. High
implementation effort and cost. LEDESEEFRK
R FRTF AR 5 X B RARA

> Automotive requirements for robust and
low emitting bus system #F&5ERNALNS
EMEREIRST AN E KR

Source: Hella
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Ambient lighting

Source: Mercedes Source: Valeo
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CONFIDENTIAL 4



CONFIDENTIAL DOCUMENT FOR DVN 2019 ONLY

SmartRGB - Concept and Color Control ?,,2';‘!,}.!!5&,';1

EI:I“*I:E RGBE:]‘ IEE'/_}‘\‘ED%:E’EE Ej\ I';‘ilﬁu Innovating lllumination
SmartRGB [ r
Driver c

>LED, LED Driver and advanced communication link integrated into single package

>%8h%ﬁ%%€ﬁ§v%%ﬁ§ﬂ%ﬁ% ’gﬁﬁﬁﬁgﬁé icﬁiTibration during LED production
ﬁ%%%%%%ﬁg%%%@%ﬁﬁgﬁgw égteps D65 white point at 1400mcd
>%5ufﬁ dﬁé?gaowg(zaﬂ’r\]\t%r}%ﬂ%(sigcc'wo g? Ea;\]rllzlcflfbrightness by software command
='Examplé 17 D65 White color Cx,Cy (0.313, 0.329) ® 1400mcd with command
SetRGB(255,255,255)
> Example 2: Sapphire Blue color Cx,Cy (0.150, 0.270) @ 700mcd with command
WinESetRGB(D;168,255)
>Auto'Témperature Compensation
>BelfsdiaghosticFunction
> Full‘dapléxiZMbit/s differential control bus
>Fastiupdate rate of 52.5us per LED (5.25ms for 100 LEDs)

eeRead-ateessitoralitLEDS {inax 4079) in less than 0.15 sec
_ Cqpyright @2019,,All Rights Rgserved CONFIJDELNTIAL
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SmartRGB - LED Calibration ?,,g';‘!,{,!m';;
ﬁERGB LEDH(JB-‘E;E Innovating lllumination
0.9,

0.8+

0.7

520 \\

Dominant wavelength calibration 3 LEDiK <84

©

Calibrated to customer specific white color and
brightness RgEZ&EHItBXMERNRERTK

All calibration data store in the non-volatile
memory within the driver FiEMIKEEHEBIEFERRNES
BIAE
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SmartRGB - Brightness Compensation g,g'}ﬁf,m,':l
ﬁgRGB%_EH“L% Innovating lllumination

> Built-in temperature sensorn&;gE &R

oo

Relative Luminous Intensity Vs Junction Temperature

Iy /1y (25°C) = f(T)) AT
2.0 i
. > AlinGaP LED luminous intensity are
; dependent on the junction
16 1 temperature of the LED 43¢i9=EEDA
 1af FLEDAE
2 TN
§ 127 > ~40% brightness increase at cold
r ol L temperature -40C° 7£-40°Ci&inir40%
. (il T
3 0871 \\ > ~50% brightness decrease at hot
2 .l T temperature 105C° 7£105°CERii50%
& : \\
0.4 ......... Without compensation T1 > Extreme brightness shift affected
0p [ | == With auto compensation | | color mixed accuracy across
: I I I I | \ | 1 1 l I | I temperature range =ENAEEZHESH
0.0 LG LU | T e

-50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100

Junction Temperature T;(°C)

> SmartRGB able to auto compensate
the brightness variation and maintain

+he ralar mived FAncicktancyy E046pr- D aA
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SmartRGB - Dynamic Ambient Lighting Syste o':!f,!m'g“,;';
I:IABRGB_' ?S\I = =EN Q?{ Innovating lllumination
max: 4079 LED

A

Tpd = 2 cycles (1us)
Transmit data at the same time on all LEDs
Individual LEDs are addressable

2 MBit/sDifferential;
no clock line

2 Wire

Power VCC 5V

Supply
> LED Module with StfartRGB LED

£5E 2. . P
R Simplified circuitry

> "AWirihg system
> 4Sﬁf?hé%fﬁcant system cost reduction
> Bi-direétiofialdifferéntial communication between pC and SmartRGB LED with lowest latencies
REZLEERT Fobust design based on 2 Mbit/s communication - no dedicated clock
> [EEB\émperature and damage can be diagnosed individually by pC
> 'Efficient use-of Bahdwidth due to individual addressing of each SmartRGB LED
> High density/system can support up to 4079 LED
> Cost efficient producticr logistics and integration (no binning, no calibration)
ANREMERIZbinFIROE MRS A 20 EE CONFIDENTIAL
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SmartRGB Ambient Lighting System Diagram DOMINANT
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Scenario 1: Cluster with RGB Ambient Light FFZEXT )5 ZE{%

Q Effect (color &
brightness) selection via
BCM rotary switch, BCM

distribute instruction to
SmartRGB pC

SmartRGB puC store all
the preset animation

effect. pC
convert the instruction
to SmartRGB protocol

SmartRGB LED received
------------------ ' command and display
the effect accordingly

—— LIN
SmartRGB 2MBit/s Serial Bus
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SmartRGB Amblent Lighting System Diagram DOMINANT
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Overhead
Console

»\PCB at each 1|
1 locatlon [

SmartRGB 2MBit/s Serial Bu

Animation effect S SmartRGB pC store all

selection via Central BCM synthesize and nghtlng EFU 22 the preset animation
instruction to

Information Display distribute instruction . effect. uC convert the
and send to BCM to sub-system over?;zc:t;cg'\;olg e instruction to
(Body Control Module) H SmartRGB protocol

SmartRGB LED
received command
and display the effect
accordingly
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SmartRGB Ambient Lighting System CompariStitiiNANT

echnologies
IZI"‘ERG B;—?" lk]';:_l' tt Innovating Illumination
Summary
RGB Module Component Simplified Complicated
RGBIEH %It B8 FEEEHR
RGB Module Calibration Calibrated during LED Costl
during SMT production HF%EEZC_.
RGBIZARIEE SR (e b g I VY o
2 wires communication Single wire
System Wiring with high speec at 2MBit/ communication with slow
ROk S speed at 19KBit/s
FEANE S ERETR B EIBR
LIN only consist 16 nodes
nlumber of LED per system 4079 (additional LIN Hub
ZAEE
needed)
Logistic & Handling Single Binning Multlplg.Co.lor 2ld Y
et B binfit i inning

Si=EMEEbinfES
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Alliance Software and Hardware Sup INANT"

chnologies

Il/ELED Hz ’]!FA#I:'_ij{q:&r Innovating lllumination

> NXP Micro-Controller Software Support - Dominant ready

> LucieLabs Application and Design Software Support - Dominant ready

> TE Connectivity System Wiring and Connector Support - Dominant ready

SUPPORT AL

w
A

& Comlge Risores v Suntiee Solmies v 532 usgn Sda 1D v S22 Design Studio IDE for Arm® based MCUs

$32DS-ARM: S32 Design Studio IDE for Arm® based MCUs

OVERVIEW DOCUMENTATION DOWNLOADS

Software &Support Product Information

Product List

Product Search Automotive SW - Middleware for General

Licensing

FAQ
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secdiLED Development Roadmap Opto Technolgies
Smart Embedded Digital Driver

a3 2019

From Ambient Lighting
to Functional Lighting
MFETEIThEE AR AR

]
1}
s

seddLED3.0

» Calibrated to D65 @ 1400mcd
* Interior Ambient Lighting

Car To Driver
Communication

seddLED 3.1

» Calibrated to D65 @ 800mcd
» High Contrast Ratio Applicatio

Car To Pedestrian
Communication
,-LE = ﬁAE’J ﬁL

seddLED 3.2

+ Calibrated to D65 @ 800mcd
. Bund in Capacltor to Simplify

Mini seddLED

¢ Dimension 2.1x2.0x1.35mm
e Calibrated to D65 @ 1250mcd
* Miniature size

CONFIDENTIAL DOCUMENT FOR ISELED CONFERENCE ONLY

Copyright @2019, All Rights Reserved 13









