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Agenda

1. RGB color mixing concept and LED characteristics
2. Normal RGB LED solution
3. Intelligent RGB LED solution
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RGB color mixing concept

0.9 - 1. Aset of primary colors, define a color triangle; only colors within this triangle(color
; Gamut) can be reproduced by mixing the primary colors.
0.81 2. The color of mixed light depends on the respective brightness proportion of Red’s,
Green’s, and Blue’s.
el 3. The Brightness of mixed light is the total brightness of Red’s, Green’s and Blue’s.
0.6
Primary Brightness
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Temperature Dependency of A4,

LED Characteristics
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Temperature Dependency of Forward Voltage V;

LED Characteristics
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LED Characteristics

Brightness Degradat

Relative Vorwirtsspannung® Sete 31

Relative Forward Voltage®* #29¢ 3’

AV =V, - V(25 °C)
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LED Characteristics
Forward Current Dependency of A,

True Green

Dominante Wellenlange®* Ssit= 31 Dominante Wellenlinge® Seit 37
Dominant Wavelength® Page 31 Dominant Wavelength? Paze 31
rgom =f (Ig); Ts = 25 °C; true green, Adom =S (I5); T = 25 °C; blue,

LATE 490
A dom [nm] °2° A dom [nm]
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LED Characteristics
Forward Current Dependency of Brightness

Relative Lichtstérke* 5 Seite 31 Relative Lichtstérke® ® Seite 31 Relative Lichtstirke® 5 Seite 31
Relative Luminous Intensity* ® #39¢ 3/ Relative Luminous Intensity* * 73g¢ 31 Relative Luminous Intensity? 5 page 31
I/1,(20 mA) = f(Iz); T5 =25 °C; red 1,/1,(20 mA) = f (Ir); T = 25 °C; true green L,/1y(20 mA) = f (I5); Ts = 25 °C; blue
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LED Characteristics
Bin groups and Color Gamut

Color and brightness bin groups

Color Gamut

o [T - - - I ——
UE - 500 ... 630 [mea]
[ UF = 629689 [mca]
08k [ UG - 560 . 710 [mex] [
: [ UH = 584 754 [mod) |
[ U1 = 630 ... 800 [mea) |
I )= 663 848 [mod] ]
| V€= 710 ... B00[mcd] |
l WD - 754 .. 848 [meg] [
VE= B0 . 1000 [mcd]
06 Floating Bing
trus gresn
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'AQ = 1580 2010 [mea)]
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RGB Ambient Lighting
Agenda

1. RGB color mixing concept and LED characteristics
2. Normal RGB LED solution
3. Intelligent RGB LED solution
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Normal RGB LED solutions

LIN BUS

SINPON 49d
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LED Driver
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[

LED Driver

Color, brightness, Sequences

Color stability requirements result in the following driving schemes
» Temperature compensation is necessary
» Use PWM for adjusting color and brightness (eliminate forward current dependencies)

» Module calibration is necessary

v" To compensate for differences within the same bin
v To compensate between different bins (largest common color gamut for all bin combinations)
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LRTB GVSG

Dimension [mm?3] 3.4%x3.3%1.8
Chip Color Red True Green Blue
-
“ IF (typ.) [mA] 20 20 20
N 0 a7 5
“ e VF (typ.) [V] 2.05 3.2 2.85
N e
.ﬂ N Iv (typ.) [mcd] 500~1000  1250~2010  180~560
" ~
! l \ ESD [kV] 2 2 2
Viewing angle at 50% Iv 120° 120° 120°
Agom(typ.)[NM] 625 528 460
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Example

Demo with LRTB GVSG

Target and Measurement

LED Target Data Lightguide surface Test Data
i Cotor 5 Cy |Iv[med]| Cx Cy |Luminance [cd/m?]
1 White 0318 | 0318 | 2295 | 03176 | 0.3176 27.2
2 0.1434 | 0.0526 | 379 | 0.1399 | 0.0476 4.2
3 019 [ 01s | 1814 |o.1888 | 0.1897 22.2
4 0.2 0.3 1813 | 0.1998 | 0.2991 215
5 023 | 042 | 1715 |o0.2308 | 0.4188 205
6 0.2053 | 0.7214 | 1508 | 0.2086 | 0.7232 13.1
7 035 | 08 1774 | 0.3506 | 0.601 213
8 055 | 043 | 1801 | o0.5471 | 0.4316 20
9 062 | 037 | 1288 | 0618 | 0.3706 14.2
10 0.6924 | 0.3041 | 900 | 0.694 | 0.3053 9.9
1 045 | 0.2 1062 | 0.4453 | 0.1966 11.6
12 025 [ o1 906 | 0.2474 | 0.0977 107

Lit appearance

T .
ice Blue
Primitive coD
\ Green

Primitive g
Red

@ @
Sapphire /@ Primitive /@ /@
Blue Green

Due to chromatic aberration of camera, maybe the colors are
not what human eyes see.

QOrange
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RGB-Package with Data Matrix Code (DMC) carrying Device ID

Superior corrosion robustness

ESD stable HM 2kV, MM500V Target Brightness Values
Target driving current up to S0mA E-MI!_
Common anode 1600 mcd 3000 med 1000 mcd
Same light emitting area as intelligent RGB(in following slides) > 4300 mcd at D65

DMC on Package carrying device ID
Logfile: Look-up Table linking device ID & Test Data
Traceability via device ID

2.25 mm
(.

3.3 mm 0.7 mm

14
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Calibration data based on device ID

= DMC carrying device ID

—> Access to look-up file provided by OS

—> Device ID linked to electro optical test data

- White point calibration based on test data possible

Device ID | Test data
(DMC) (look-up file)
LED binning data

#2 LED binning data
#3 LED binning data
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Sidelooker RGB

Package & Design

Premold SMT Package
Optimized lead design
Top emitting chips

6 leads

Dimension [mm3] 5.5x1.5x1.8
Chip Color Red True Green Blue
IF (typ.) [mA] 20 20 20
VF (typ.) [V] 2.05 3.2 2.85
= : lv (typ.) [mcd] 500~1000 1250~2010 180~560
..E-ii-i-i-%_iil s : : :
B+ BH G GH R# R{ Viewing angle at 50% Iv 120° 120° 120°
Agom(typ.)[nm] 625 528 460
16 OSRAM RGB-LED for Automotive Interior Application | AE | CXL OSRAM

11/15/2018 Opto Semicond



RGB Ambient Lighting
Agenda

1. RGB color mixing concept and LED characteristics
2. Normal RGB LED solution
3. Intelligent RGB LED solution
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Concept of Intelligent RGB (RGBi)

ISELED standard: >1200mcd at D65 (6500K)* Integrated Inova Micro Driver:
5V DC supply* = |D for every package in a daisy chain by autoadressing(Max 4096 node)
Application: Automotive Interior = LEDs are accessed via micro driver and its ID

Target dimensions: 3.3 x 4.6 x 0.7mm?
= LED update rate of 100 LEDs < 10ms

= Temperature compensation for RED-chip based on pulse width of PWM
signal

ASIC initialization based on test data: Brightness ,calibration® via puls

* Performance data of first product generation

2 i«i,i” . width of PWM signal
|

o

=ttt | ==

o

& l LED Driver

5V
Power
Supply GND

18 OSRAM RGB-LED for Automotive Interior Application | AE | CXL OSRAM
1 1/1 5/201 8 Opto Semiconductors




RGBi Color Group

Typical parameters

mCd mA mA
R 619 366 6 25

G 527 790 10 20
B 466 74 4 20

White Point Group

Cy
o mm--_“-
0,33

0332 3 Step 0.31271 0.32902 0.00669 0.00285 58.57
osus| Brightness Group

Ejji Luminous Intensity :

0322 Colorsetpoint: RGB = 255/255/255

0,320

0308 0305 0310 0311 0312 0313 0314 015 0315 0317 IC12 1200 + 2% mcd

Cx
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Technical Advantages of Intelligent RGB (RGBI)

Solution based on Chain of RGBi
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Disclaimer

PLEASE CAREFULLY READ THE BELOW TERMS AND CONDITIONS BEFORE USING THE INFORMATION SHOWN HEREIN. IF YOU
DO NOT AGREE WITH ANY OF THESE TERMS AND CONDITIONS, DO NOT USE THE INFORMATION.

The information shown in this document is provided by OSRAM Opto Semiconductors GmbH on an “as is basis” and without OSRAM Opto Semiconductors GmbH
assuming, express or implied, any warranty or liability whatsoever, including, but not limited to the warranties of correctness, completeness, merchantability, fitness
for a particular purpose, title or non-infringement of rights. In no event shall OSRAM Opto Semiconductors GmbH be liable - regardless of the legal theory - for any
direct, indirect, special, incidental, exemplary, consequential, or punitive damages related to the use of the information. This limitation shall apply even if OSRAM

Opto Semiconductors GmbH has been advised of possible damages. As some jurisdictions do not allow the exclusion of certain warranties or limitations of liability,

the above limitations or exclusions might not apply. The liability of OSRAM Opto Semiconductors GmbH would in such case be limited to the greatest extent
permitted by law.

OSRAM Opto Semiconductors GmbH may change the information shown herein at anytime without notice to users and is not obligated to provide any maintenance
(including updates or notifications upon changes) or support related to the information.

Any rights not expressly granted herein are reserved. Except for the right to use the information shown herein, no other rights are granted nor shall any obligation be
implied requiring the grant of further rights. Any and all rights or licenses for or regarding patents or patent applications are expressly excluded.
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