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Agendas
• Introduction on Lecturer
• Thermal Hierarchy of HB LED Integrated Optical System
• Projection/Illumination Optical System Requirements 
• HB LED Chips Property
• Optical/Thermal Management 
• Optical/Thermal Packaging
• Materials Issues
• Measurement
• Furture Work and Conclusions



Thermal Hierarchy of 
HB LED Integrated Optical System

LED Chips Level

Light Bulb Package Level

System Level

Module Level

Thermal Simulation / Management
LED Chips Selection, Submount,
Heat Sink, Buffer Layer, Housing.

System Specifications
Optical Power, Beam Spatial Profile
Colors Planning

Illumination LED Optics
Shaping, Collimation Angle, Gamut 



Projection/Illumination Optical 
System Requirements



Projector Product Trend

Smaller Weight & Size
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* SVGA Resolution
* 700 lumens
* 3kgs

* XGA Resolution
* 1,000 lumens
* 2kgs

* XGA Resolution
* 1,100 lumens
* 1.3kgs* VGA Resolution

* 350 lumens
* 10kgs

Data projector
Home entertainment

Portable 
Media 

Display

- Evolution to Mini-projectors



Micro-panel       +    solid state light source
LCD                                LED
DLP                               OLED
LCoS LD

Light Source for Personal projectionLight Source for Personal projection

50 lm 
200nits@20”



Valeo’s XLED headlamps

Source : LEDs Magazine 2005



SubstrateSubstrate

CladClad

ActiveActive

contactcontact
CladClad

Internal Internal 
Quantum Quantum 
EfficiencyEfficiency

Carrier Carrier 
confinementconfinement

OhmicOhmic
ContactContact

Optical DesignOptical Design

Heat Heat 
dissipationdissipation

HB LED Chips Property

High Power 
Package

Light Light 
ExtractionExtraction

Reliability



Optical/Thermal Management

Source : Innovations in Optics, Inc.,



The 5 mm package versus the 
power LED : not a light choice for 
the luminaire designer

Material Issues



Measurement on 
Beam Shaping and Color Temperature

Blue LED Spectrum White Light CT Spectrum

White Light Spatial ProfileRGB Spatial Profile
Perfect Lambertian Profile!

Good for Lighting Design!



Future Work and Conclusions

• Next Generation Thermal Management Mechanism
• Next Generation Materials Process Development
• Next Generation Packaging Development
• Conclusions


