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Perovskite solar cells: Remarkable Newcomer

30% theoretical maximum
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Perovskite is calcium titanium oxide or calcium titanate, with the chemical 
formula CaTiO3. The mineral was discovered by Gustav Rose in 1839 and is 
named after Russian mineralogist Count Lev Alekseevich Perovski (1792–
1856).”

All materials with the same crystal structure as CaTiO3, namely ABX3, are 
termed perovskites:

For solar cells: alkylammonium lead halide perovskites.

Perovskites

CH3NH3PbI3
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Why so much attention?

• Abundant and cheap starting materials

• Low cost processing 

Very cheap electricity: < 0.04 Euro/kWh
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Is this the future?



Production of silicon and silicon wafers:
Expensive, high‐energy process generating high levels of waste material
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But…



Solar PV Costs in the USA and Germany (2013)

What does PV  need most?       

To minimize all non‐PV  costs, 
we need more W (& Wh) / € $ ¥ £



Solar spectrum outside and on earth



Maximum achievable photocurrent

< Eg not absorbed > Eg thermalized



Tandem devices



Tandem devices

F. Meillaud, et al., Sol. Energy Mater. Sol. Cells. 90, 2952–2959 (2006). 

Silicon

Perovskite



Utility Scale PV

Combining Perovskites and Si in a tandem architecture 
could lead to >30% efficient modules 



UVEG

• Vacuum processed perovskites (20%)

• Tandem Si‐perovskite developments with:

(Samsung Electronics)
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