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Investigation of the Effects of Doping and Recombination of
Charge Carriers in Polymer Bulk Heterojunction
P3HT:PCBM Solar Cells
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Abstract

Properties of charge carriers transport in organic semiconductors depend on the presence and
distribution of trap sites. As we know, traps are the result of disorder in polymer molecules and chains
caused by physical or chemical impurities in the structure of organic semiconductors. From the point
of view of crystal defects that cause changes in energy levels and create an energy gap in the band
theory, The transport properties of the charge carriers in these types of systems will also undergo
changes, and the most important parameter will be localized or getting trapped in the conduction
process. In this paper, we have investigated the effects of basic parameters on the performance of
heterojunction organic solar cells as well as charge transfer using different carrier recombination
models. In order to simulate these processes, we have studied the basic parameters of bulk organic
solar cells with P3HT:PCBM structure by using the self-consistent solution of drift- diffusion
equations and Poisson's equation, as well as using different recombination models through the finite
element method. We have also investigated the effects of n-type and p-type impurity in the polymers
used in a bulk organic solar cell with P3HT:PCBM structure by using the drift-diffusion model and
the use of different models presented for the recombination of charge carriers. In most of the presented
theoretical models and studies, the active area in organic solar cells is assumed to be intrinsic, while

this assumption has some problems for their study and optimization, and the contribution of doping
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polymers. The studied structure is shown in figure (3). This structure includes the active area with a
P3HT:PCBM bulk structure with a thickness of 100 nm.

Key words: Polymer Solar Cell, drift — diffusion Model, charges Transport, charge Carrier

Recombination, geminate Combination



