
Abstract Book of the 2024 International PhD School on Perovskite PV 

http://www.sciencepublishinggroup.com/ISBN/979-8-88599-107-0/011 
 
 

16 

 

Advanced Indoor Characterization and Degradation 

Analysis of Perovskite Mini-modules Using Several 

Optoelectronic Techniques 

Elias Peraticos
1, *

, Vasiliki Paraskeva
1, *

, Matthew Savvas Harry Norton
1
,  

Maria Hadjipanayi
1
, Santhosh Ramesh

2
, Aranzazu Aguirre

2
, Anurag Krishna

2
,  

Tom Aernouts
2
, Rita Ebner

3
, Andreas Othonos

4
, Sophia Hayes

5
,  

Georgiou Georghiou
1
 

1
University of Cyprus, PV Technology Laboratory, Department of Electrical & Computer Engineering, Nicosia, Cyprus 

2
Imec, Imo-imomec, Thin Film PV Technology, Thor Park 8320, 3600 Genk, Belgium 

3
AIT Austrian Institute of Technology, Center for Energy, Giefinggasse 2, 1210 Vienna, Austria 

4
Laboratory of Ultrafast Science, Department of Physics, University of Cyprus, Nicosia, 1678, Cyprus 

5
Molecular Spectroscopy Laboratory, Department of Chemistry, University of Cyprus, Nicosia, 1678, Cyprus 

Email address: 

peraticos.elias@ucy.ac.cy (Elias Peraticos), paraskeva.vasiliki@ucy.ac.cy (Vasiliki Paraskeva), 

norton.matthew-savvas-harry@ucy.ac.cy (Matthew Savvas Harry Norton),  

hadjipanayi.maria@ucy.ac.cy (Maria Hadjipanayi), santhosh.ramesh@imec.be (Santhosh Ramesh), 

aranzazu.aguirre@imec.be (Aranzazu Aguirre), anurag.krishna@imec.be (Anurag Krishna),  

tom.aernouts@imec.be (Tom Aernouts), rita.ebner@ait.ac.at (Rita Ebner),  

othonos.andreas@ucy.ac.cy (Andreas Othonos), charalambous-hayes.sophia@ucy.ac.cy (Sophia Hayes), 

georghiou.george@ucy.ac.cy (George Georghiou) 

*
Corresponding author 

Abstract 

Perovskite materials have excellent prospects for semiconducting applications due to their desirable photoelectric 

properties. A lot of indoor and outdoor characterization testing was implemented on perovskite samples over the last few 

years, demonstrating the impact of several parameters on the perovskite lifetime and stability. Even, if a lot of research 

work has taken place with indoor and outdoor tests on perovskite devices over the last years, the application of 

optoelectronic and spectroscopic techniques on perovskite samples at different degradation stages is still required for 

perovskite mini-modules tested outdoors. In this work, advanced indoor characterization of perovskite mini-modules was 

implemented at different degradation stages. Several spectroscopic and optoelectronic methods such as spatially resolved 

Electroluminescence/Photoluminescence, Dark Lock-In Thermography, Ultrafast and Raman spectroscopies have been 

employed for this purpose. The evolution of hotspots, shunt resistance and defects have been detected after outdoor 

degradation of perovskite devices. Moreover, changes in carrier relaxation mechanisms and in structural and chemical 

changes were studied on samples at different stages of degradation. 
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