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Abstract
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Abstract: Energy consumption has increased exponentially over the last decades. This fact reflects the
price of the electrical energy. Consequently, the scientific community has concentrated on generation
procedures from renewable sources. In this sense, the efficiency of conventional photovoltaic cells
and the emergence of new organic and hybrid materials have substantially improved photovoltaic
generation and its Power Conversion Efficiency (PCE). The interest in organic cells has been justified
by their beneficial properties: ease of processing, low cost, flexibility, and low weight. Recently, the
increasing PCE evolution has been higher than that of the classical technologies, reaching values up to
17.5%. Notwithstanding that, there are still several challenges to deal with. Amongst them, there is the
lifetime of these devices. In certain contexts, the fabrication conditions and their associated parameters
constrain the time degradation of the physical properties of the organic device. This study assessed
how time degradation affects organic cells, in which certain fabrication parameters were varied. In
particular, this work evaluated cells with the following structure: ITO/PEDOT:PSS/P3HT:PCBM/Al.
The analysis focused on parameters such as PEDOT:PSS solution volume, P3HT:PCBM solution ratio,
solution temperature, and layered dopants. The results obtained in terms of PCE, Voc, and Isc provide
insights on the possible dependences for the lifetime degradation. Finally, in light of the results, this
work proposed several analytical models that aid in the fitting of the degradation curves for the
studied materials and their fabrication parameters.
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ABSTRACT:

Time degradation analysis of organic solar cells based on ITO / PEDOT:PSS / P3HT:PCBM / Al structure 

This study assesses how time degradation affects organic cells, in which certain fabrication parameters were varied. In particular, this work evaluates
cells with the following structure: ITO / PEDOT:PSS / P3HT:PCBM / Al. The analysis focused on parameters such as: PEDOT:PSS solution volume,
P3HT:PCBM solution ratio, solution temperature and layered dopants. The results obtained in terms of PCE provide insights on the possible
dependences for the lifetime degradation.

1. INTRODUCTION
POWER CONVERSION EFFICIENCY (PCE)

Nowadays, energy consumption has increased exponentially.
Consequently, the scientific community has concentrated on
generation procedures from renewable sources. In this sense, the
efficiency of conventional photovoltaic cells and the emergence of
new organic and hybrid materials have substantially improve
photovoltaic generation and its Power Conversion Efficiency (PCE).

Notwithstanding that, there are several challenges to deal with.
Amongst them, there is the lifetime of these devices. In certain
contexts, the fabrication conditions and their associated parameters
constraint the time degradation of the physical properties of the
organic device.

4. 
CONCLUSIONS

• Optimum values in PCE terms:
• a) PEDOT:PSS volume 0.75 mL
• b) P3HT:PCBM ratio 1:0.8
• c) Dispersion Tº of rGO 75º C

2. MATERIALS & METHOD
ORGANIC STRUCTURE

3. RESULTS
TIME DEGRADATION

4. CONCLUSIONS

• Volume (mL) of PEDOT:PSS
• P3HT:PCBM ratio
• Dispersion temperature of Graphene (rGO)
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ANALYZED VARIABLES

EXPERIMENTAL SETUP

• Optimum values present stable decadence of PCE with some 
considerations:

• a) from 180 days onwards the decadence increases
• P3HT:PCBM ratio 1:1 reveals more stability
• rGO has to be dispersed at Tº higher than 25º C


