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Solid State Lighting 

ÅHigh efficient 

white LED lamps 

 

ÅHigh Colour 

rendering index 

 

ÅInnovative 

packaging 

 

ÅMaximized light 

output (lm) 
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Solid State Lighting: A millennium technology 

                                                                                                                                                                                                 

Millennium Technology Prize awarded to inventor of new source of light 
 

The 2006 Millennium Technology Prize has been awarded to Shuji Nakamura. Professor Nakamura has developed a new, revolutionary source 

of light ï bright-blue, green and white LEDs and a blue laser. The technology is used in several applications which improve the quality of human 

life. 

 

Professor Nakamura is known for his technological wizardry with semiconducting gallium nitrides and is widely recognized as the world pioneer in 

light emitters based on the wide-bandgap semiconductor gallium nitride (GaN). 

 

Nakamuraôs breakthrough year was 1993, when he stunned the optoelectronic community with the announcement of very bright blue GaN-based 

light emitting diodes, LEDs. 

 

ñThe lighting applications now made possible by his achievement can be compared with Thomas Edisonôs invention of the 

incandescent lamp. In the course of time, energy-efficient light sources based on Shuji Nakamuraôs innovation will 

undoubtedly become predominant.ò 
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 Colour conversion: The state of the art 

A. A. Bergh, Phys. Stat. Sol.(a) 201, 

2740, (2004) 

E. F. Schubert, J. K. Kim,  

Solid-State Light sources getting smart,  

Science 308, 1274-1278, 2005  
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Science boosts the LED-Chips 

W. C. Peng et al., Appl. Phys. Lett. 89, 

041116, (2006) 

O. B. Shchekin et al.,  

Appl. Phys. Lett. 89, 

071109, (2006) 
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...and the phosphors 

Park et al., Investigation of strontium silicate  

yellow phosphors for white light emitting 

diodes from a combinatorial chemistry,  

Appl. Phys. Lett. 87, 031108, (2005) 

 

Do et al., Luminescence properties of potential Sr1-xCaxGa2S4:Eu  

Green- and Greensich-Yellow-Emitting Phosphors for White LED,  

J. Electrochem. Soc. 153, H142 (2006) 

 

Li et al., Luminescence properties of Eu2+-Doped MAl2-xSixO4-xNx  

(M=Ca, Sr, Ba) Conversion Phosphor for white LED applications, 

J. Electrochem. Soc. 153, G278 (2006) 

 

Xie et al., Hightly efficient white-light emitting diodes  

fabricated with short-wavelength yellow oxynitride phosphors, 

Appl. Phys. Lett. 88, 101104 (2006) 

 

Park et al., Embodiment of the warm white-light-emitting diodes  

by using a Ba2+ codoped Sr3Si5:Eu phosphor, 

Appl. Phys. Lett. 88, 043511 (2006) 

 

Piao et al., Characterization and luminescence properties  

of Sr2Si5N8:Eu2+ phosphor for white light-emittind diode illumination, 

Appl. Phys. Lett. 88, 161908 (2006) 
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 Jong Kyu Kim et al., Jap. J. Appl. Phys. 21, L649, (2005)) 

H. Luo et al., Appl. Phys. Lett. 89, 041125, (2006) 

But what about the  

colour conversion element? 

M. G. Craford, 2004 International Technology 

Conference, 

Hong Kong Convention & Exhibition Center 

 

W. Goetz, ICNS 5, Nara, Japan 

 
 



IS
O

 9
00

1 
ce

rti
fie

d
 

...and what about light and lighting? 

CIE News, 

Number 78, 

June 2006 

With the advent of electric lighting,  

people created synthetic daylight.  

However, artificial lighting's color,  

intensity, or timing may confuse  

biological systems. 

  

http://www.sciencenews.org/ 

articles/20060527/bob9.asp 

  

Dynamic lighting 

http://www.sciencenews.org/articles/20060527/bob9.asp
http://www.sciencenews.org/articles/20060527/bob9.asp
http://www.sciencenews.org/articles/20060527/bob9.asp
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The LEDLAB:  

 

Science-Engineering and Technology of White LEDs 

 

Studying new materials and concepts  

for white light generation  

in tomorrows customer tuned lighting sources 

The LEDLAB: The mission 
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The LEDLAB partners: JR-NMP 

 

Province of 

Styria 

Problem Solving Training 

Transfer Network 

Regional ï National ï 

International 

Research & Development 
and Consulting 

Skilled Employees   
for Trade and Industry 

Science ï Industry ï Politics 

15 Institutes  380 employees 
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N A N O A N A L Y T I C S 

ELLIPSOMETRY 
JAKOPIC Georg, Dr. 
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The LEDLAB partners: JR-NMP 
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Sub ɛm structures prepared by Soft Lithography 

B. Stadlober,U. Haas, A. Haase, H. Gold 

 The LEDLAB partners: JR-NMP 
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Ellipsometry 

Atomic force microscopy Scanning tunneling microscopy 

Photoelectronspectroscopy 

Nanoanalytics 

The LEDLAB partners: JR-NMP 




