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OS product solutions for a wide range of applications
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Our Technologies

Light extraction

Thermal management

l-conversion

Internal quantum 

efficiency

Light extraction

Electrical losses

int extr
packageWall plug = . . .electr.

Substrate
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Chip Level Conversion - CLC 

CLC layer 

(phosphor + silicone) 

on surface emitter  

Golden DRAGON®

 excellent color homogeneity 

 die sorted “white” chips 

 high luminance

 perfectly suitable for optical systems

ThinGaN wafer

printed with 

converter
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Previous light out coupling problems

total internal reflection

Absorption in the substrate

Shadowing by the bond pad
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Light out coupling
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ThinGaN: The Way to Improve Light Extraction

PowerThinGaN LED structure:• low internal absorption     thin epi layers

GaN

textured surface

Thinfilm principle:

contact 

Carrier substrate

^

Solder layer

PowerThinGaN top viewPowerThinGaN; scematic side view

QW

• prevent absorption in substr.  highly reflecting mirror

• prevent waveguiding  optimize surface roughness

Present actions:

Mirror layer

1mm

Light extraction >80% is reached 
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Top view

Conductive carrier

n

p

Cross sectional view

Conductive carrier

n

p

Cross sectional view

Luminance @ 1,4 A Top viewLuminance @ 2,8 A

ThinGaN further development: UX3
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Performance of new high current chip design in Dragon +

601,4 mW @ 350 mA 1966 mW @ 1,4 A 3199 mW @ 3 A

Epi: Improved MQW 

Mirror: Premium Ag design

Package: Golden Dragon +

White: 155lm; 136lm/W; 3,24V; 5000K; 350mA

New Chip Architecture: Top Brightness
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1950 1990

CFL

Incandescent

Halogen

Metal halide

Mercury

Fluorescent

1879
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1981

1959

1938

1961

//

Solid State Lighting

100

50

Light source efficiency

Lumen/Watt

Year of invention
150 Potentials

Light source efficiency

Lumen/Watt
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2010

2020

LED

OLED

2008

1996

2002

1990 2020

LED

OLED

Where is the LED today?
Efficiency of PowerLED beat fluorescent lamps

http://app-rbg05.germany.osram-os.com/Livelink/livelink.exe?func=ll&objId=15758067&objAction=viewimage&nexturl=%2FLivelink%2Flivelink%2Eexe%2FGolden_DRAGON_Plus_white%2Ejpeg%3Ffunc%3Dll%26objID%3D15758067%26parentID%3D200373%26cdsort%3Dordering%26objAction%3Dviewpreview%26nexturl%3D%252FLivelink%252Flivelink%252Eexe%253Ffunc%253Dll%2526objId%253D200373%2526objAction%253Dbrowse%2526cdsort%253Dordering%2526viewType%253D1
http://app-rbg05.germany.osram-os.com/Livelink/livelink.exe?func=ll&objId=15758067&objAction=viewimage&nexturl=%2FLivelink%2Flivelink%2Eexe%2FGolden_DRAGON_Plus_white%2Ejpeg%3Ffunc%3Dll%26objID%3D15758067%26parentID%3D200373%26cdsort%3Dordering%26objAction%3Dviewpreview%26nexturl%3D%252FLivelink%252Flivelink%252Eexe%253Ffunc%253Dll%2526objId%253D200373%2526objAction%253Dbrowse%2526cdsort%253Dordering%2526viewType%253D1
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Dissipated power via luminous efficacy

100lm/W

67%

150lm/W

50%
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Premolded  Power LEDs

GD oval Plus* 

Important features:

 Low Rth

 high efficiency

 Long lifetime

Golden Dragon®+

APT+ 

Advanced PowerTOPLED
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OSLON – Product family for a wide field of applications

Optics included:

smaller secondary 

optics

Long lifetime due to 

materials:

silicone

ceramics

Compact size, 

small footprint:

high packing 

density, easy for 

clustering, 

flexibility for 

different designs
Electrically 

isolated heat slugHigh efficiency 

Different colors 

and white hues 

(3000K – 6500K)
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LED products for flash applications

Ceramos Flash

Size: 1.65 x 2.1

Multi LED

OSLUX familiy – power LEDs with lenses
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OSTAR - Projection

OSTAR® Power 

Projection

OSTAR® 

Compact

OSTAR® SMT

OSTAR® 

Projection
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OSTAR Headlamp

Bending light

Low beam
High beam

Day time running light

Fog lamp

• 1000 lm (1A / 5 Chip)

• 1-5 Chips design scalability

• Shutter feature

• High precision alignment feature

• ECE tailored color binning
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Headlamp

HUD

RCL  & 

CHMSL

Ambient lighting

Interior 

Day time 

running light

Semiconductor Light for Automotive



OS LED E /  Materials Valley
18. März 2010   Seite: 20

Semiconductor Light for Visualization

Large area LCD backlights

Photo camera 

Flashlight
traffic light

Outdoor display

Indoor video wall
LCD + Keypad 

back light

Personal projection

LED/Laser
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Projection Solutions with LEDs

Companion projection

Business projection

Professional projection

embedded projection
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Semiconductor Light for Illumination

General Lighting

Architectural Lighting

Decorative Lighting LED Street Lighting

Corporate LightingMarker Lights
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LED Thermal System Configuration

Thermal Resistor Network

Aluminium Plate

Solder

Dielectric

Solder Pads

Heat Sink

Die
Bond Wire

Molding CompoundDie Attach
Leads

TJunction

TSolder Point

TBoard

Tambient

Rth SB 

Rth BA 

Rth JS Component

Cooling
System

Substrate
Technology

Thermal System Configuration Thermal Resistor Network
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Thermal Model Analysis Results

Internal Thermal Resistance Rth JS

 Fixed Temperature on all leads

 Power Dissipation PD = 1 W

 Only heat conduction

Semiconductor

PD = 1 W

Leadframe

Fixed Temperature

0 DegC

Mold Compound

Die Attach

Adhesive

Internal Heat Spreader

Molding Compound not shown

RthJS = 9 K/W

Temperature Distribution

Thermal Resistance RthJS

 max. TJ = 8.97 °C

 Tleads = 0 °C

 DT = 8.97 K

 PD = 1 W
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External Thermal Resistance Rth SB

Golden  Dragon

PD = 1 W

Recommended Solder Pads

t = 35 µm, Cu

Circuit Board Technology
fixed temperature Tref = 25 °C

Infinite Heat Sink

Analysis of different substrate technologies

Recommended

Solder Pad Design

Golden Dragon

 RthJS = 9 K/W

 Power Dissipation PD = 1 W

 PCB on cold plate (infinite heat sink)

Substrate Technologies

 Insulated Metal Substrate

 Flexible PCB on Aluminium

 FR4 on Aluminium
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Thermal Resistance Rth SB of Board Materials

Flexible PCB on Al with 

enhanced PSA

Flexible PCB on Al with 

standard PSA
9.5 KW-1

7.6 KW-1

Copper; t = 35 µm

Aluminium; Plate t = 1.5 mm

Dielectric PEN; t = 50 µm
PSA; t = 50 µm

IMS with thin FR4 dielectric

IMS with thermal enhanced 

dielectric

Board Material

Aluminium; Plate t = 1.5 mm

Dielectric; t = 100 µm

Copper; t = 35 µm

Construction RthSB

3.5 KW-1

7.3 KW-1

FR4 with standard PSA and 

thermal vias
9.7 KW-1

Copper; t = 35 µm

Aluminium Plate t = 1.5 mm

Dielectric FR4

t = 1 mm

PSA; t = 130 µm
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External Thermal Resistance RthBA

External Thermal Resistance RthBA

Characterize the heat transfer from the board to the environment. 

Cutting Plane: LEDCutting Plane: LEDCutting Plane: LED

• Attachment of PCB to housing 

• Housing material with high 

thermal conductivity

• Attachment of heat sink

• Active cooling (fan)

Influencing Factors

Housing Material

Standard Plastic

l = 0.3 Wm-1K-1

Housing Material

Thermal Enhanced Plastic

l = 8 Wm-1K-1

TJ = 103°C

DT = TJ - Tamb = 53°C

TJ = 93°C

DT = TJ - Tamb = 43°C

- 19%
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Junction Temperature TJ

TS
TJ

TB

Tamb= 35 °C

Reference Points:

Golden Gragon on IMS in free convection

75 °C 67 °C 55 °C

Solder Point Temperature TS 66 °C 58 °C 46 °C

Board Temperature TB 63 °C 55 °C 43 °C

Thermal Resistance RthBA 28 K/W 20 K/W 8 K/W

Thermal Resistance RthJA 40 K/W 32 K/W 20 K/W

30 x 30 x 10 mm³ 30 x 30 x 20 mm³ 50 x 50 x 40 mm³

Thermal Systems with LEDs on heat sinks

External Thermal Resistance RthBA
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Source: Audi magazin

LED Headlamp – System Assembly 
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Source: Audi magazin

LED Street lighting possibilities

Rubber

Controller

LED+MCPCB Driver PCB

Cover

Heat sink

Clip

ReflectorOval Dragon:

Perfect light shape for street lamp. 

No need of secondary optical design
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LED Retrofit – schematic assembly and thermal paths 
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Source: Audi magazin

Thermal consideration: 
Flashlight Concept on flexible PCB

Power Dissipation
(based on typical 
forward voltage)

typ. VF (700mA) = 3.6 V

-> max. PD = 2.52 W

 I = 700 mA: max. TJ (3.2s = 200ms) = 163 °C @ Tamb = 40 °C

Ceramos flash

Flex PCB (Cu layer)
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OSRAM Opto Semiconductors GmbH

join us @ www.osram-os.com

We shape the 

future of light

Thank you for your attention 


