
Predicting, categorizing and intercomparing the 

lifetime of OPVs for different ageing tests 

Michael Corazza, Suren Gevorgyan and Frederik C. Krebs 

Department of Energy Conversion and Storage, Technical University of Denmark, 

Frederiksborgvej 399, DK-4000 Roskilde, Denmark. 

Ageing of OPV devices Characterization of Lifetime 

Abstract 

For any new technology, large scale production come the challenge of it be sustainable and have the lowest environmental impact as possible.  

 

We address the issue of lifetime prediction and intercomparison for organic photovoltaic (OPV) devices tested under different environmental conditions according 

to ISOS guidelines proposed recently at the International Summit on Organic Photovoltaic Stability. The studies employed P3HT:PCBM based devices produced 

with different architectures and methods ranging from spin coating to roll-to-roll manufacturing.  
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Figure 6 – Diagram presenting T80 (solid markers) 

and Ts80 (open markers) values for all the tested 

samples under different ISOS test conditions.  

  
ISOS 

L-2 

ISOS 

L-3 

ISOS 

D-1 

ISOS 

D-2 

ISOS 

D-3 

Irradiance         

[W/m2] 
~1000 ~700 0 0 0 

Temperature     

[°C] 
65 85 Ambient 65 65 

Humidity           

[% R.H.] 
low Near 50 Ambient Low 85 

Table 1 - Degradation tests performed for 

different technologies. 

(b) 

Figure 1 – Equipment used for indoor ageing (a) 

and for outdoor ageing (b). 

• Lifetime comparison among different 

laboratories with different devices requires the 

definition of standards the regulate the ageing 

conditions. Table 1 presents schematically the 

conditions used for our work. 

• Ageing tests can be performed indoor or 

outdoor, see Figure 1. Comparison of indoor vs. 

outdoor ageing will supply the necessary data 

for a tool able to predict quickly OPV lifetime. 

• The amount of data generated with the ageing 

process is very large and can easily grow 

together with both the number of tested devices 

and with the time required to complete the test.  
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• In order to characterize the lifetime of different 

OPV devices, ISOS protocols have been 

established. In Figure 2, a typical example of 

degradation curve is shown, together with the 

definition of the lifetime parameter. 

Figure 2 - The first 

pair of E and T values 

describes the initial 

instable performance, 

the other four 

parameters define the 

more stabilized phase 

of degradation. 

• Figure 3 shows the semi-automatic approach 

used for the analysis of the data. Figure 4 

shows what is possible to generate with the 

software. 

Figure 3 – The schematic work flow of the 

semi-automatic data analysis. 

Figure 4 – Comparison of degradation curves for 

normal and inverted geometry devices. 

• Eurotech Universities Alliance (Eurotech), 

European Research Infrastructure (SOPHIA), 

European Energy Research Alliance (EERA).  

• We present a full lifetime study of different 

OPV technologies , using ISOS standards and a 

semi-automatic approach. 
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