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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 

1. A set of primary colors, define a color triangle; only colors within this triangle(color 
Gamut) can be reproduced by mixing the primary colors.

2. The color of mixed light depends on the respective brightness proportion of Red’s, 
Green’s, and Blue’s.

3. The Brightness of mixed light is the total brightness of Red’s, Green’s and Blue’s.

Primary
color Cx Cy Brightness

 [mlm or mcd] Duty Cycle

Red x1 y1 Y1 D1

Green x2 y2 Y2 D2

Blue x3 y3 Y3 D3

Mixed
color Cx Cy Brightness

 [mlm or mcd]

Any xm ym Ym
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LED Characteristics
Temperature Dependency of ldom

Red True Green Blue
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LED Characteristics
Temperature Dependency of Forward Voltage Vf 

Red True Green Blue
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LED Characteristics
Brightness Degradation with Temperature

Red True Green Blue
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LED Characteristics
Forward Current Dependency of ldom 

True Green Blue
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LED Characteristics
Forward Current Dependency of Brightness

Red True Green Blue
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LED Characteristics
Bin groups and Color Gamut

Color and brightness bin groups Color Gamut

Largest common 
color gamut for all 
bin combinations
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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

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

ü To compensate for differences within the same bin       
ü To compensate between different bins (largest common color gamut for all bin combinations) 

Light Control Module

LED Driver

R
G

B
 M

odule LED Driver

R
G

B
 M

odule LED Driver

R
G

B
 M

odule

……
LIN BUS

Color, brightness, Sequences
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LRTB GVSG

Part No. LRTB GVSG

Dimension [mm3] 3.4×3.3×1.8

Chip Color Red True Green Blue

IF (typ.) [mA] 20 20 20

VF (typ.) [V] 2.05 3.2 2.85

Iv (typ.) [mcd] 500~1000 1250~2010 180~560

ESD [kV] 2 2 2

Viewing angle at 50% Iv 120° 120° 120°

λdom(typ.)[nm] 625 528 460
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Example
Demo with LRTB GVSG

Target and Measurement Lit appearance

Due to chromatic aberration of camera, maybe the colors are 
not what human eyes see.
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RGB-Package with Data Matrix Code (DMC) carrying Device ID
§ Superior corrosion robustness
§ ESD stable HM 2kV, MM500V
§ Target driving current up to 50mA
§ Common anode
§ Same light emitting area as intelligent RGB(in following slides)
§ DMC on Package carrying device ID
§ Logfile: Look-up Table linking device ID & Test Data
§ Traceability via device ID

3.3 mm

2.
25

 m
m

0.7 mm

Red green blue
1600 mcd 3000 mcd 1000 mcd

> 4300 mcd at D65

Target Brightness Values
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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
(DMC)

Test data
(look-up file)

#1 LED binning data

#2 LED binning data

#3 LED binning data

… …
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Sidelooker RGB
Highlights & Benefits

• Good self alignment at soldering
• Stable upright positon
• Fully individually addressable

Package & Design
• Premold SMT Package
• Optimized lead design
• Top emitting chips
• 6 leads

Part No. KRTB AELPS1.32

Dimension [mm3] 5.5×1.5×1.8

Chip Color Red True Green Blue

IF (typ.) [mA] 20 20 20

VF (typ.) [V] 2.05 3.2 2.85

Iv (typ.) [mcd] 500~1000 1250~2010 180~560

ESD [kV] 2 2 2

Viewing angle at 50% Iv 120° 120° 120°

λdom(typ.)[nm] 625 528 460
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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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Concept of Intelligent RGB (RGBi)

Integrated Inova Micro Driver:
§ ID for every package in a daisy chain by autoadressing(Max 4096 node)
§ LEDs are accessed via micro driver and its ID
§ 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 

width of PWM signal

ISELED standard: >1200mcd at D65 (6500K)* 
5V DC supply*
Application: Automotive Interior
Target dimensions: 3.3 x 4.6 x 0.7mm³

* Performance data of first product generation

µC

Power
Supply

5V

GND

data

LED Driver

R
G

B
 M

odule
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RGBi Color Group

Color Ldom/nm Brightness
mcd

IF_average
mA

IF_peak
mA

R 619 366 6 25

G 527 790 10 20

B 466 74 4 20

Typical parameters

White Point Group

Group Ellipse Cx Cy a b Θ°
D65 3 Step 0.31271 0.32902 0.00669 0.00285 58.57

Brightness Group

Group Luminous Intensity
Colorsetpoint: RGB = 255/255/255 Unit

IC12 1200 ± 2% mcd
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Technical Advantages of Intelligent RGB (RGBi)

Solution based on Chain of RGBi

• PWM Engine: 12 bit per Color

• PWM frequency: 488Hz - 122Hz

• Driving scheme: 8 bit per Color (256 levels)

• Introduction of DIM value

  1 / 1:2 / 1:4 / 1:8 (rescale of 8bit)

ü Calibration of LED µ-driver during package production test. 
è Compensation of light output variations is processed by IC in package. 
è Traceability of optical test data for each package is not needed for calibration. 

ü EMC-friendly technology. 
ü IC enables diagnostics (i.e. temperature)
ü Included LED drivers and physical layer for communication in each package, allows a small and easy PCB design.
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Many thanks!
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Disclaimer

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.

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.



Thank you.
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