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Abstract: Solar cells  Photo Voltaic Pile, which are key tools in energy conversion, are used.  Most 
of the materials used as semiconductors in solar cells are used. Energy absorption of light energy 
(photons) by a semiconductor and the production of electron hole pairs and then removing the load 
carrier is. Understanding junction solar cells with p - n, notions of how to increase the efficiency of 
these cells, the amount of energy used to produce cost and offers them. Analytical expression for 
the output parameters have a simple structure of the junction to take into account the homogeneity 
of doping. For cases with small injections, the emitter layer structure consisting of a base layer.  
This paper analyzes the factors limiting the efficiency of solar cells with the outlines ideal junction.  
The loss of energy due to the sharp energy gap, the energy of photons with higher energy gap, the 
accumulation factor is investigated. This article includes factors reflecting the energy loss in solar 
cells, the combined resistance of series and parallel to the end . nano structure of organic solar cells 
is investigated.  
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 INTRODUCTION 

 
Nano-structured solar cells are divided into a number of ways. And reduce the amount of inorganic 

material associated with the increased complexity of the cell.  In most materials, inorganic materials can 
reduce costs.  All solar cells are a mixture of organic nanostructures. Which are located at the nano scale.  
Solar cells with organic matter less and less complexity, the structures are based on nano-porous network.  
The oxide particles are formed.  Electrons of a single atom, energy levels are separated. When the crystal 
structure are close together, split levels are slightly separate, but close to the surface due to atomic 
interactions, the energy of a continuous strip (tape or lower capacity tape  And the upper bar or navigation 
bar).  Energy gap between the tape or Band-Gap, E g, is an important parameter in solar cells. Zero Kelvin 
temperature, all energy levels occupied by electrons and the conduction band is empty of electrons. Due to 
thermal vibrations at room temperature, some links are broken because of the wide range of E g equal 3-5  
electron volts. Non-intrinsic semiconductor with an acceptor of electrons in the conduction band and holes 
in the tape capacity, the contributions are in flux. Unlike semiconductors, an insulating material between two 
strips is so high (E g> eV 5) at room temperature even in the conduction band is empty. In a conductor, the 
conduction electrons from filled or incomplete or overlapping with the tape capacity has in distance between 
the bar and there is very little resistance. 
 
2-Photo-Voltaic Pile flux: 

When the sun light by phosphorescence is a junction, the electron-hole pairs by photons with energy 
higher than that of the gap are to be created. The number of electron-hole pairs is proportional to light 
intensity. Due to the electric field in the depletion region may be due to ionized impurity atoms, the 
electrons are pushed into the cavity. This separation of time to be placed with an external short circuit by 
wire, flux flow occurs. 

The electron-hole pairs generated due to the influence of carrying the maximum load space area, as the 
distance to the edge of the depletion region will participate in the photon.  When parts become separated, the 
electrons and holes move towards the potential to be the cause. 
 
3-Junction solar Cell Output Parameters:  

 The analytical expression for the output parameters have. Homogeneous doping we consider the simple 
structure of the junction.  For cases with small injections, the structure includes an emitter layer on a layer of 
base type. 
 
A – short circuit current: 

When light enters through the emitter, the number of electrons and holes are produced at a distance.  
The light absorption coefficient, the reflectivity of light on the surface, the incoming photon is dependent on 
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the number of photons produced per unit area, unit and time unit is the wavelength.  These three variables 
are related to the wavelength.  Under these boundary conditions, the electron density in the emitter layer is: 

 

Jn=qDn |                                               (1) 

 
B – Open circuit voltage: 

It is necessary that the short-circuit saturation current density is large or small. To reduce the saturation, 
the minimum long-life carrier and the carrier concentration is high. Saturated flow is highly dependent on 
the semiconductor.  The sharp increase in energy gap with a high open circuit voltage increases. 
 
C - Fill factor and Conversion Efficiency: 

Function of the open circuit voltage and fill factor, the factor increasing the open circuit voltage 
increases. The high conversion efficiency, the gap is a function of energy. When the gap between the strap 
and electron volts, optimum efficiency is achieved  
 
 4 - Energy loss in solar cell ideal:  

Due to the limited efficiency of multiple junction solar cells are ideal.  Inability to absorb photons of the 
first semiconductor that has lower energy than the energy gap are sharp.  Band-gap energy photons of lower 
energy. In semiconductors are not absorbed, even if its thickness is sufficient. The share of energy 
dissipation, the spectrum of solar energy, with the assumption that black-body radiation occurs in Kelvin.  
The second reason, the energy loss of photons of higher energy gap and its energy will be wasted as heat is 
concerned.  Add the energy of photons in this network will be participating in the vibrations.  Even if the 
electrons and holes, respectively, under the guidance and capacity building of the bar, the open circuit 
voltage of the energy gap is always smaller than the Fermi level, within range of the energy gap is located.  
Because a junction that can take full advantage of the maximum voltage, is powerless. 

 The fourth factor is that the waste, the accumulation of a factor is the least. When preparing the 
optimum solar cell maximum power is achieved, the voltage used is smaller than the open circuit voltage. 
 
 5 - Real waste of energy in solar cells:  

Because the actual solar cell performs a different additional mechanism, the actual solar cell conversion 
efficiency of solar cells is ideal. Solar cells and get the ideal quality, despite the difficult conditions of 
production and cost constraints.  The factors examined in this paper reflect solar cells for energy dissipation, 
Remixes, and series resistance are parallel.  The three factors that may reduce the efficiency: 
 
A - losses due to reflection: 

Because reflection is the ability of bare wafers, solar energy can only be used for energy conversion.  To 
reduce reflectivity, anti-reflective coating or surface texture is applied. The network in front of a metal 
surface can reduce the reflection of solar energy.  
 
B - waste Remixes: 

When the carrier concentration is large, the process of  importance of the semiconductor with the gap is 
small.  Since a semiconductor activities ends abruptly, cutting off potential function intermittently, causing 
mode energy within the band gap energy, is in the semiconductor. This surface, combining the increase in 
the level. This appeared to be fine as long as the crystal size is very important, because the number of 
carriers Remixes level increases in unit volume. Parameters that influence the efficiency of solar cells 
include life and carrying a minimum of carrier mobility. Because the carriers are depleted in the area and the 
length of the edge area can be depleted as they accumulate the photon, the loss is not large enough to 
influence the length, occur. If too much depth or network failure, such as mobility or the presence of grain 
boundaries in semiconductors is There, the influence is reduced.  High doping with impurities, the influence 
is low.  Also, due to network defects, the saturation is increased and the open circuit voltage can be reduced.  
Remixes on the broad surface of the front and back surfaces, reduced open circuit voltage and short circuit 
current is also reduced. 
 
C - losses due to series resistance and parallel: 

Source series resistance, resistance, semiconductor, connector, etc. internal calls. Parallel resistance 
network and defects due to leakage current is caused by the edge of the solar cell. When the thickness of 
solar cells is not high enough, part of the photons that are transmitted through the material for solar cells, 
which are a waste. Get the ideal quality for solar cell production, in terms of cost and laboratory conditions 
is difficult. All waste should be required to achieve the highest efficiency to achieve their minimum. 
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6-Solar cells and nano-crystalline materials : 
When a semiconductor crystal size is large enough mass characteristics of the incident. But the effects 

of spatial constraints of carriers in semiconductor crystals is small. In other words, structures that are raised 
are limited to 2 or 3.  

When a semiconductor crystal size is smaller than the wavelength of carriers at semiconductor, quantum 
size effects occur. Thus, quantum size effects are related to the effective load carrying. The electrons and 
holes are confined in small space and the crystalline state of electrons is created separately. An analytic 
approximation Parkinson lowest excited state may occur. 

In addition to increasing the effectiveness of the gap, single electron states in the conduction bands and 
the capacity to be created. When the crystal size decreases, the effect of limiting the load carrier is a 
significant and discrete electronic states are produced. Eventually reducing the size of the crystal, the energy 
transfer is close to the surface. With decreasing crystal size, the surface of the semiconductor usually have 
negligible mass, is remarkable. That it could be due to the increased number of surface atoms linked in size.  
Graft cases pending in the states that are trapped in the middle of the energy gap in the chemical bonds with 
other atoms are involved. 
 
7 - Potential drop:  

When a semiconductor mass in contact with other semiconductor, metal or the electrolyte is a region of 
space-time is a common level so that it corresponds to the Fermi level. Times the production space to 
separate the electron and hole produced by the photo, which is important to move toward opposite 
directions. When the crystal radius smaller than the thickness of space-time, the potential drop in 
semiconductors is limited. Under these conditions, all servers are ionized and the electrons have left the 
semiconductor conduction band. Potential drop in sharp contrast with the very small gap and the crystal size 
is small, is negligible.  When the concentration is very high, even about the potential loss of small crystals is 
not negligible. 
 
8-Times of separation by the light:: 

In a bulk semiconductor, electrons and holes generated by light through the electric field inside the load 
space is effectively isolated.  Minimum carriers that can penetrate to the edge of the depletion region before 
the composition of the photons are involved. In the case of small crystals, the bending direction is very 
small. Therefore, induced by light or electrons can penetrate the surface with holes or are Remixes and are 
trapped by the trapping levels. Regarding the crystal size is usually small, the load carrier cannot reach the 
level of comfort before Remixes is shorter.  Assume that the load carriers created by light in semiconductor 
crystals have been produced. 

The difference between these cases there is a common junction, the carrier separation is time-dependent 
electric field in the space-time is minimal and cannot carry too much time involved in their separation, while 
the flow of photons to the affected junction solar cells with a minimum penetration of the carrier. Highly 
effective joint surface area increased by nano crystals that absorb sunlight to be effective. Quantum 
efficiency of carrier injection at a fraction of the electrons created by light to electrons in the conduction 
band and other materials are injected. Remixes carrier injection with radiation and radiation in non-
competitive.  
 
 Conclusion:  

 Nano-structured solar cells are divided into a number of ways. And reduce the amount of inorganic 
material associated with the increased complexity of the cell. In most materials, inorganic materials can 
reduce costs. The function of the open circuit voltage and fill factor, the factor increasing the open circuit 
voltage increases. And because the actual solar cell, some additional mechanism will do differently, the 
actual solar cell conversion efficiency of solar cells is ideal.  In this paper, three factors reduce the efficiency 
of reflection, remix, series and parallel resistance were investigated. 
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