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Outline

Nitride semiconductor technology in 
Unipress/TopGaN: M. Leszczynski

TopGaN company: K. Donimirski

Blue laser diode market: K. Donimirski
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Blue optoelectronic revolution

1990                   1995                 2000                2005               2010

Multibillion world 
market 

Diodes LED

Transistors

Laser diodes

Development of GaN 
substrates 

Application to laser 
diodes 
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Main Main technological problem in nitride technological problem in nitride 
semiconductor industrysemiconductor industry

No lattice-matched 
GaN substrates easily 
available

GaN on sapphire GaN on sapphire 

Dislocations lower LD Dislocations lower LD 
efficiencies and lifeefficiencies and life--
time.time.

Unipress/TopGaN Unipress/TopGaN 
main advantage: main advantage: 

ultra low dislocation ultra low dislocation 
density in GaN density in GaN 
substratessubstrates

Growth  at
15 kbar
1600 deg C
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Blue laser diode technology
from GaN substrates to devices

TopGaN- vertically integrated blue-LD manufacturer 
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0-110-100Defects per laser

10-20 microns1-10 micronsLaser stripe

6 V4.5 VThreshold voltage  

4 kA/cm24 kA/cm2Threshold current

390-430 nm365-475 nmWavelength range

100 mW200 mWMaximum power

20011996First blue laser

TopGaNNichia
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Two messages:

• 1) World unique technologies:  GaN substrates with the lowest 
dislocation density, Plasma Enhanced Molecular Beam Epitaxy

•2) Still a lot of R&D needed:

• High power single mode: Structural Funds project

• Applications in nano-liquid analysis (medicine)- GaNano, 
European Project

• Detection of harmful gases in environmental protection (together 
with Military Academy of Technology)- proposal applied

• Some other Projects to FP7 in preparation
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The Company

Warsaw, December 2006
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The company was created in 2001 for the purpose of  
comercialization of the blue laser technology

Warsaw, December2006

TopGaN Ltd. - Shareholder's Structure

The Institute of High 
Pressure Physics 

PAN
45%

Euro-City II
38%

Developers of the 
Technology

16%

Others
1%

The majority of the company
is privately owned.  

The company owns an exclusive 
license of the technology. 
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1. Pulse-current operated lasers

Warsaw, December 2006

Main products of the Company

• 395nm do 50mW peak pulse power,

• 415nm do 200mW peak pulse power.

2. Pulse-current operated laser 

modules, comprising:

a) collimating optics,

b) drive electronics
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Warsaw, December 2006

TopGaN plans to offer the following products later in 2007

Pulse-current operated laser diodes
and modules:

• 415nm 500mW peak pulse power, 
• 395nm 500mW peak pulse power,
• 405nm 500mW peak pulse power,

CW lasers and modules:

• 415nm 50mW continuous wave power, 

TopGaN – Plans for 2007
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Blue Laser Market

Warsaw, December 2006
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Warsaw, December, 2006

Laser Markets of Today
Worldwide commercial laser revenues (all colors) amounted 
to USD 5.9 bn in 2005

Worldw ide Commercial Laser Revenues 2005

Solid-state lamp 

laser market

12%

Solid-state diode 

laser market 

5%

Gas lasers 

(inc luding 

excimer)

6%

Fiber Lasers

2%

Diode Lasers

61%

Other

14%

Almost half of the whole laser market is a potential target for blue lasers

85% of diode lasers sales 
are in Optical Storage 
and Telecom.
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Warsaw, December, 2006

• World’s production of blue laser diodes ranged between 3-5 ths units in 2004, 

• Total sales of blue laser diodes equaled USD 15 mil in 2005.

• Applications were limited to:

• optical storage - in 2003 Sony started to ship its first Blu-ray Disc recorders on a 
limited basis,

• commercial printing,

• spectroscopy, sensing and testing

• We believe that currently there are only two producers in theworld offering blue laser
diodes on the open market:

• Nichia Corporation, selling 60mW laser diodes and 4 other models as eng. samples

• Sony prepares itself to enter the DVD market (does not offer lasers on the open 
market)

Market for blue laser diodes is very small for now

Blue Laser Market - Today
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Projections for the Blue Laser market 2005-2011
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* Next Generation DVD * Displays * High Definition Printers
* Medical * Environmental Protection * Academic Institutions
* Material Processing * Instrumentation * Entertainment
* All Other

Blue Laser Markets
Blue Laser market will grow through both a replacement of the market of 
old laser technologies (mostly red diode and gas lasers) and a development 
of many new applications.

Warsaw, December 2006

• More than half of the market will 
be generated by the next generation 
DVD and optical storage,

• Display technology based on 
Microdisplay Technology - demand 
for this application alone in 2008 is 
500 ths lasers,

• Very specific features of blue laser 
light will open a vast medical 
markets in diagnostics and therapy

• Strategis Unlimited, 2005 predicts
the blue laser market for 2010 at
USD 2,2 bn.
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Warszawa, December 2006

Application Markets for Blue Lasers

1. Optical information storage

cw, 30-100mW

2. Multi-color Displays (Projection TV, 
Microdisplays)

cw, 1000mW and 100mW respectively
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Warszawa, December 2006

Application Markets for Blue Lasers

3. Medical Applications

(diagnosis and therapy)

pulse and cw, 30-200mW

• fluorometers to detect chemical substances in body 
fluids,

• photo-dynamic cancer detectors,

• intra-surgery endoscopic, fiberoptic diagnosis, 
laparoscopy, gastroscopy, gynecology

• plastic surgery, skin therapy, 

• biomedical analysis

4.    Environmental Protection (pollution detectors)

pulse and cw. 200-1000mW
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Warszawa, December 2006

Application Markets for Blue Lasers

5. Commercial Printing – cw, 30-500mW 
(Photopolymer Computer to Plate process)

6. Photolitography – cw, 30-500mW (Printed Circuit
Boars production)

7. Laser shows – cw, 500mW (the market of USD 
11 mil in 2005 for all colours diode lasers) 

8. R&D – pulse and cw.
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Warsaw, December 2006

TopGaN Ltd.

End of

Presentation for 
Pollasnet Workshop


