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Introduction
Solar light is the most important source of regenerative energy 

as waterpower, wind and biomass. The annual energy input of solar 
irradiation on Earth exceeds the world's yearly energy consumption 
by several thousand times [1]. For the conversion of solar energy, 
fundamentally new developments are important. Today's most 
promising tools to make use of solar energy are its direct conversion 
into electrical energy in photovoltaic cells.

All over the world, consumption of energy has increased every 
year by several percentages over the last fifty years [2]. Nowadays, most 
of energy is supplied by fossil fuels on the one hand and by nuclear 
energy on the other hand. However, these resources are limited and 
their use has a serious environmental impact, which extends probably 
over several future generations. The applied photovoltaic cells mainly 
are silicon-based solar cells in most cases. However, compared with 
traditional silicon-based solar cells, Organic solar cells are a promising 
way towards large-area and low-price, robust, user friendly photovoltaic 
systems. The main advantages are the easy preparation, low process, 
temperatures, low-cost materials and processing technology and the 
possibility to produce flexible devices on plastic substrates [3]. When 
the power conversion efficiency of organic solar cells is close to 10%, 
it can be served as an excellent candidate. The low power conversion 
efficiency of organic solar cells confines its application [4]. The power 
conversion efficiency was only 10-5% about fifty years ago. 

Characteristics of Organic Cells
Organic solar cells and inorganic solar cells are based on 

photovoltaic effect. There are some well-known differences between 
organic solar cells and inorganic solar cells [5]. Organic solar cells are 
lack of a three-dimensional crystal lattice, different intramolecular and 
intermolecular interactions, local structural disorders, amorphous and 
crystalline regions, and chemical impurities. Obviously, when light 
absorption in inorganic solar cells, it leads to the formation of more 
free carriers, but when light absorption in organic solar cells, it leads to 
the formation of more excitons. Excitons have more binding energy in 
organic solar cells, and the mobilities of charge carriers are far lower in 
organic solar cells than in inorganic solar cells (Figure 1). As one of the 
many consequences of this, the power conversion efficiency of organic 
solar cells is much less than inorganic solar cells [6].  
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Basic Processes in Organic Solar Cells
In general, for a successful organic photovoltaic cell five important 

processes have to be optimized to obtain a high conversion efficiency 
of solar energy into electrical energy: (1) Absorption of light and 
generation of excitons (2) Diffusion of excitons to an active interface 
(3) Charge separation (4) Charge transport (5) Charge collection.

To create a working photovoltaic cell, the two photoactive materials 
are sandwiched between two (metallic) electrodes (of which one is 
transparent), to collect the photo generated charges (Figure 2). After the 
charge separation process, the charge carriers have to be transported to 
these electrodes without recombination. Finally, it is important that the 

Figure 1: Power conversion efficiencies- E: Single Crystalline silicon, P: 
Polycrystalline Silicon A: Amorphous silicon O: Organic solar cells.
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charges can enter the external circuit at the electrodes without interface 
problem [7].

Results and Discussion
The schematic diagram usually used to illustrate the characteristics 

of solar cells. It is a kind of simple understanding about characteristics 
of solar cells. Compared other kinds of solar cells, organic solar cells 

have unique properties. It considers low-level-injection conditions in 
short. The injection level of organic solar cells is low, which is in favour 
of more precise illustrating the characteristics of organic solar cells. 
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Figure 2: Working principle of an organic photovoltaic cell.
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