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White light generation
using silicon carbide
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N-B DAP:
x=0.486, y=0.465

N-Al DAP:
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NETWORK
what we
gained



Another new idea: silicon carbide as solar cell material
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Nordic research

NORLED

• Northern Light Emitting Diode Initiative

• 2010-2012



Northern Light Emitting diode initiative 

N-Inner (ii) project

• Nordic Energy Research managing call

• 11 partners

• 4 countries

• Sweden,

• Germany

• Denmark

• Norway





Overview of project participants

11 partners
But mainly 4 active (with PhD students)

These 4 now continue network



Project budget, total and with an 
overview of external funding from 

other sources

• N-Inner (The Swedish Energy Agency, Danish Council 
for Strategic Research, Projektträger Jülich in 
Germany, Research Council of Norway) 700’000 EUR

• Swedish Research Council 2.4 MSEK

• Ångpanneföreningen Research Foundation 0.5 MSEK

• Vinnmer/Vinnova 2.4 MSEK

• NEDO (Japan) 5.6 MSEK 

• Bundesministerium für Bildung und Forschung
(Germany) 390.000 EUR

• Danish council of research 2.0 M DKK



Project progress and possible 
deviations

• Explore a new scientific field

– Make light emitting material, study it

– 3 invited talks at conferences

• Great progress

– Two papers describing research area included in 
Physica Scripta Highlights of 2012



Scientific findings and uniqueness of 
the project

• Demonstrated light emission from a new 
material and how physics can be understood

• Implemented growth methods and 
characterization methods to make and study
the material

• Not explored by any other group world wide!



Networks, co-operations, seminars 
and mobility.

• International cooperation
– Japanese project on LED (Meijo University)

• Continues after NORLED

– Vilnius University

• Organized symposiums
– Energitinget 2010
– E-MRS 2011
– E-MRS 2013

• Mobility
– By PhD students, postdocs, senior



Mobility / visits

• At LiU
– ERLANGEN 2 weeks by PhD student, 6 months by 2 

Erasmus diploma thesis student (joint thesis ERL and LiU)

• Several short visits LiU, Erlangen, DTU

• At Meijo
– DTU, 3 month by PhD student, 3 months by senior
– LiU, 2 weeks by postdoc

• At Vilnius University
– Short visits



NORLED workshop

• Arranged Nov 2012

PhD students and postdocs

Michl Kaiser, Philip Hens, Valdas Jokubavicius, 
Ahmed Fadi, Daisuke Iida, Yiyu Ou, Jianwu Sun

Lunch to lunch workshop

Presentations of own topics and new ideas



Results: Phd degrees and academic 
publications

• Three PhD students

– Thesis 2013-2014

– 7xMaster theses, 6xBachelor theses

• Academic publications:

– 2010 (1 conference, 1 journal)

– 2011 (8 conference, 4 journal)

– 2012 (15 conference, 14 journal)



Other publications / information 
activities (web, social media, 

television, daily press et cetera)

• Popular scientific presentations
– Kungliga Ingenjörsvetenskapsakademien 100414 

”Smart belysning – hur bra kan lysdioder bli?”,

– Fysikstudenter, Linköping 101027 ”Framtidens 
material –grafen och vita lysdioder” 

– Oslo University 110408 ”Development of 
phosphor free white LED for general lighting”

– Länsstudiedagen, Linköping University 111013 
”Nobelpriset i fysik 2010 (grafen) och vita 
lysdioder



Media

Elektroniktidningen 100118, Ny Teknik 100118, Swedish 
Radio Vetenskapsnyheter 100118, Ny Teknik 100512, 
Ny Teknik 100823, Ny Teknik 101005, Östnytt Television 
101008, Swedish Television Östergötland 110518, 
Norrköpings Tidningar 110518, Swedish Radio 
Östergötland 110519, Ny Teknik 110928, Östgöta 
Correspondenten 111001, Swedish Radio 
Vetenskapsnyheter 120306, Ny Teknik 120306, 
Elektroniktidningen 120306, Swedish Radio Vetandets 
Värld 120307, Semiconductor Today 120309, Compund
Semiconductor 120319, Ny Teknik 120619, 
Semiconductor Today 120620, Elektroniktidningen 
120628, Swedish Television Östergötland 120703



Research

Research is cancelled due to lack of funding



what did the n-inner call do for the initiation of collaboration, 
research area and network, how will it move forward?

• A great network
N-Inner funding made collaboration and initial network
possible

• We had NOTHING before

Network would have not existed without NORLED
No new funding yet

• Applied ITN (failed) and COST application (submitted) for 
collaboration

• New idea:
– Photovoltaic silicon carbide research area


