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The role of active layer thickness on performance parameters of
P3HT:. PCBM organic solar cell

Zeinab Shokrollahi!, Mina Piralaee?, and Asghar Asgarit:2

1. Faculty of Physics- University of Tabriz.
2. Photonic Devices Research Group, Research Institute for Applied Physics and
Astronomy, University of Tabriz.

Abstract- Recently, organic solar cells have attracted wide attention due to their low-cost manufacturing technology and
varied structures, as well as their high power conversion efficiency. In this paper, the characteristic performance
parameters of a bulk heterogeneous organic solar cell with active layer of P3HT: PCBM with different thicknesses of the
active layer is investigated. Simulations are done using the 1-dimensional Scaps simulation software. We have
investigated the effects of altering the thickness of active layer, on performance parameters of the solar cell, including:
short-circuit current, open circuit voltage, fill factor and power conversion efficiency. The results show that with
increasing the thickness up to a certain value, an increase in efficiency is observed, but at higher thicknesses, due to losses
mechanisms such as recombination within the layers and bounaries, a decrease in efficiency occurs. The results of this
simulation are also has been compared with the results of similar experimental papers.

Keywords: organic solar cell, recombination processes, Scaps simulation, power conversion efficiency.
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