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- PCE > 20 % and long life-in service

-TechnologyÍÁÔÕÒÅ ɉΦȢΩΏȾWp)

- Low evolutionperspectives (techno+innovation)

- High performances only underdirect and «high » 

power light

- Non universaltechnologyfor application

Other marketsmeet the requirementsof developpingalternative 
techsthan Si
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Paradigmshift from Natural to    Artificial photosynthesis



Originof a dye-sensitizedsolarcell ?

Cons: Low light capture by a simple dye monolayer

Single cristallineTiO2 (001)

M. Calvin, J. Chem. Phys. 1977, 66(10), 4294

20 nA/cm2

Light sensitizationof large bandgapsemi-conductors



MonocristalŘΩŀƴŀǘŀǎŜTiO2

Film nanostructuréŘΩŀƴŀǘŀǎŜTiO2

Conversion efficiency multiplied by 1000

Originof a dye-sensitizedsolarcell ?



Beauty of dye-sensitizedsolarcells
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Effectof cristal field / orbitals splitting as a functionof TM 
family (eg. Fe, Ru, Os) 
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- Requires specific HOMO/LUMO energy
- Absorbs light efficiently (high ʁ)

- Photochemical/ Photoelectrochemicalstability to 
sustain billions turnover

- High excited state lifetime
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Rutheniumdyesdevelopment
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Organicdyesdevelopment
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Rutheniumvs. Organicdyes

Source: Tetsuo Nozawa Nikkei Electronics Asia -- July 2008,

14.1 %

11.9 %



What are the challenges for dye-sensitizedsolarcells?

Improvingefficiencies
Jsc = qI0(1-ɖinj e

-Ŭd) - q
Ј Ј
Ὡ -1)

Voc = Ln

Improvingstability

New breaking-concepts



Understandingdegradationmechanisms
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Excellent stability Sudden
degradation
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WhyPhoto2Batt ? 

?
Evolution of  cell ageing 

unusual for an 
electrochemical device with 

sudden breaking down

How to prolong significantly 
the device life -in service ?



Our approach
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Electrolyte

Time-resolved
techniques

Steady-state analytical
techniques


