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Abstract: Currently 85 to 90 percent in modulus of the Photo-Voltaic Pile throughout the world are 
built on crystalline silicon layer (C-Si) are.  The thin film solar cells have been widely studied because 
of their low cost and energy effective to produce.  They produce only energy efficient, using less 
materials which are abundant to do.  So far, the relative share of thin film solar cells Photo-Voltaic Pile 
in only 5 to 10 percent.  Due to low cost production of thin film cells, this technology is a high chance 
to capture a greater share of the market. Intrinsic silicon micro-crystalline (μc-Si: H) thin film silicon 
for solar cells is very attractive because, when combining The Si: H tandem solar cells in pairs, ideal 
for the use of a chat can provide. The Remixes, not only to Si: H or μc-Si: H solar spectrum is more 
match.  It is the best combination possible.  Theoretical calculations show that the combination of the 
above says Si: H and μc-Si: H an optimal combination provides for maximum efficiency.  In this 
paper, production techniques and methods to deposit silicon light micro-crystalline and crystalline 
silicon solar cells based on silicon micro-crystalline form and function of the transition charges.  
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 INTRODUCTION 
 

The first semiconductor-based solar cells, with higher energy conversion efficiency of silicon were built in 
the years 1950-1960.  And micro-crystalline cells of the initial application began in 1994. In currently 85 to 90 
percent modulus of Photo Voltaic Pile on the layers that are made throughout Dina crystalline silicon (C-Si) are.  
The thin film solar cells have been widely studied because of their low cost and energy effective to produce, 
they produce only energy efficient, low amounts of materials which can be found widely do.  So far, the relative 
share of thin film solar cells Photo-Voltaic Pile in only 5 to 10 percent.  Due to low cost production of thin film 
cells, this technology is a high chance to capture a greater share of the market is among the technologies that are 
available for a thin, thin film silicon technology has progressed a lot about the market and the thin layer of 
Photo-Voltaic Pile is allocated to.  The solar cells are generally of about a micrometer thick silicon mold by 
cutting saws are made for making silicon thin film properties Photo Voltaic Pile, the active layers of silicon by 
low-temperature gas-phase process using a feed gas Often that is diluted on a cheap substrate such as glass, 
stainless steel or plastic are deposited.  There is a thin layer of silicon mode, which include:  

 A second micro-crystal, amorphous, single crystals of 3. In the alternative network that creates the 
characteristic crystal, only a small range of amorphous silicon there.  Most of the structure of amorphous silicon 
and hydrogen atoms to form four groups are   silicon layer has an important role in the growth process of the 
hydrogen bonds between the silicon surface, suspended in the passes of the indivisible.  The deflection angle of 
the graft and graft  silicon is the ideal mode., State of the electron tail is developed. This plays an important role 
in the electron density of states and can play in delivering carrier.  Furthermore, the links remain suspended in 
the middle of the band gap energy of a considerable number of indivisible always, there is a defect.  The doped 
layer, the density of floating bonds so that the carrier of waste generation by photons at the junction with the 
steep Remixes disappear.  The solar cells are made.  

 The maximum cell carriers in intrinsic absorber layers are produced layer by layer and then the field due to 
doping is caused by the external connection leads are found.  Because of the large irregularities in the network 
are amorphous silicon.  For electron excitation by photons, the survival of the movement is not observed.  This 
behavior is similar to a direct gap material for electron-photon additional mutation is required.  The absorption 
coefficient is much higher and this type of solar cell can be made very thin.  Junction with a micrometer is about 
the thickness of the cell. Based on this concept, the hydrogenated amorphous silicon solar cell energy 
conversion efficiency by Karlvsn Ransky and was built in 1976. The current solution is the high efficiency of 
these cells. The big disadvantage is that the solar cells exposed to light, density of floating bonds to hydrogen 
atoms attached to the present time is increased and the weak silicon-silicon bonds microscopy plays an 
important role in this process. Due to defects created by light, the performance of amorphous silicon on the 
surface is lower than the initial yield is saturated.  So trying to find materials with atomic hydrogen content of 
less than the radius of the middle and lower peak concentrations associated with the hydride to be classified.  
The specific resistance of the thin silicon than the defect caused by the light show, the silicon crystal is light.  
Optical gap of amorphous silicon, a material similar to or slightly greater than it has all the classic 
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characteristics of amorphous silicon is required.  Micro-crystalline silicon material of the multi-phase mixture 
consisting of different nano-crystals that have been incorporated within the amorphous tissue.  When the volume 
fraction of nano-crystals are large enough, to show that the stability of micro-crystalline silicon, the gap of 
electron volts.  Since the optical gap of the material are changed by changing the crystalline form, which 
resembles a thin layer of silicon thin film can not be easily or solar cells or solar cells in the stack Tandm link 
the three used take. such cells with multiple potential cleavage junction due to its spectrum, the real potential for 
high conversion efficiency.  Crystalline and amorphous silicon micro-structure of the two Bndgp together an 
ideal partner for the conversion of solar energy to provide electricity.  

 The challenge to improve multi-junction thin film silicon solar cells are:  
 A semiconductor amorphous network in order to improve their stability  
 The deposition rate, especially on the micro-crystal silicon  
 A thin layer doping is consistent with the development of new techniques such as techniques for rapid 

deposition  
 Trap configuration designed for the light to the mirror surface of textiles and insulators. 
  

2 - Growth Mode Transition From The Amorphous To The Crystalline Growth:  
Regardless of the particular plasma process for deposition of thin layers of silicone leakage, silicon 

containing source gas diluted by hydrogen led to the creation of thin layers of silicon with different order, 
different morphology, textiles are different from amorphous silicon.  A balanced mix of uses that have been 
diluted with hydrogen, the material is deposited in order that the structure of an amorphous silicon is the average 
range.  The substance of the changes in the light of stable amorphous silicon and is often known as Silicon 
Micro-crystalline.  By increasing the hydrogen dilution ratio, a transition from the amorphous to the crystalline 
growth there.  In this transitional regime, a morphology that is obtained from the prototype are:  

 A.  silicon polymorphic  
 B.  micro-crystalline silicon or hydrogenated silicon  
 C. nano-crystalline hydrogenated  
 D. like amorphous silicon or hydrogenated baker morph  
 E.  silicon heterogeneous  
 F.  multi-crystalline silicon  
 Multi-crystalline silicon nano-crystals and the structure of the deduction depends on the type of crystalline 

material. 
 
3 - The Production of Crystalline Silicon Beam:  

Silicon crystal to produce light when it is necessary to dilute the hydrogen cannot flow by using 
conventional techniques such as plasma assisted chemical vapor deposition, to achieve high deposition, 
deposition parameters to achieve regime crystal ray, are dependent on the type and thickness of the layer, the 
structure evolved in parallel with the development is done in order.  For thin film silicon solar cells, materials 
with different structures, which are known as polymorphic have a lot of stability.  These materials are a lot of 
hydrogen can cause the powder to be deposited.  Powder formed under plasma conditions, the transition to high 
pressure, high power, the great distance between the electrodes, low temperature substrates, which can cause 
adverse reactions occur.  To maintain the plasma in the transition phase, the dilution flow is needed.  Under this 
transition, small crystalline particles are formed in plasma nm.  That can be left growing in amorphous films.  
Thermal chemical vapor deposition technique in the field of plasma-based technique that is capable of stable 
high speed film to produce crystal in the light regime.  Characteristics of the silicon crystal for the beam pattern 
is taken, the deposition of materials which are subject to intense heat have been investigated.  In 1997 for the 
film deposition rate was high, but there is a barrier layer under high temperature that the materials were 
produced.  Stable materials, the narrow width of the scattering peak in the first show.  This feature can be 
considered as a fingerprint to identify the proto-crystals.  Type of substrate on the order of the film affects the 
deposition.  Layer with chemical vapor deposition is caused by thermal field is a narrow width,  
 
4 - Micro-Crystalline Silicon:  

Micro-crystalline silicon, a composite material consisting of several phases that include nano-sized crystals 
or nano-crystals and the grain boundary is a conglomerate.  During layer growth, with crystals forming the core 
of the effects of the amorphous incubation begins.  During the deposition of a continuous layer, clusters of 
crystals and the growth of the crystal can grow until a saturation fraction obtained from crystals continues.  This 
process to a large extent depend on deposition conditions.  Overall growth of the crystal increases in the 
presence of atomic hydrogen, atomic hydrogen as a chemical interaction with the growing surface.  The 
incubation phase of amorphous and crystalline materials have great influence on the optical properties of the 
electron.  Hydrogenated micro-crystalline silicon absorbs light in the local absorption in the amorphous and 
crystalline masses in the micro-crystal silicon is.  
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It is so obvious characteristics of grain boundary micro-crystalline silicon plays an important role in load 
transfer. Hydrogenated micro-crystalline silicon, reducing the activation energy, conductivity can be light in the 
darkness. Crystalline grain boundaries with increasing defect density increases.  

Function micro-crystalline silicon solar cells based on the type of transition is a significant fraction of 
amorphous silicon, the effect of defects and grain boundaries are necessary or inactive, while the crystal is high 
enough to attract suitable The near infrared spectrum to provide light.  The basic principle of such a crystalline 
hydrogenated amorphous silicon is of no value in them does not happen.  But contain large amounts of crystals 
are regular, that the low density of grain boundaries and defects in the growth has spread from top to bottom.  
Electron optical properties of the crystal structure and is dependent on grain boundaries.  Links to state that the 
concentrates are suspended, effective centers are once again combining the carriers.  Most of the grain 
boundaries and defects in the amorphous phase is concentrated.  Links to compress the suspension density can 
be size reduced, the presence of oxygen at higher concentrations, may significantly destroy the properties of the 
electron layer.  Hollow cavities near grain boundaries can influence the way for impurities such as oxygen, 
which acts as a two Pantea, during and after deposition of the act.  Doping effect, leading to a favorable electric 
field distribution in solar cells is unknown.  The development and use of materials with high density of grain 
boundaries for the disabled are going to the movies and impurities such as oxygen, not to weaken the 
transmission mechanism, is indicated.  
 
5 - Micro-Crystalline Layers By Doping:  

Micro-crystalline silicon thin layer due to doping and electron optical properties that are desirable in 
silicon-based thin film solar cells are used.  These properties are: low optical absorption in the ultraviolet range, 
visible, infrared, and the ability to conduct high-efficiency large fraction of doping atoms. The optimum 
thickness of the doping layers in solar cell applications is very thin, it is essential that the concentration of 
crystalline and amorphous silicon growth due to reduced where possible.  The desirable characteristics of micro-
crystalline silicon, amorphous as we have.  Plasma assisted chemical vapor deposition using higher radio 
frequencies, resulting in a thin amorphous layer due to doping of the layers.  ANOVA as a few cells, especially 
those in the substrate is made of high temperatures for the absorber layer deposition at high speed need to be 
sustained there by the doping layers.  Previous damage to the doping layer can be created by the following 
factors:  

 DuPont further spread of a high temperature, where deposition occurs layer.  
 Excessive penetration of hydrogen into the second layer has a doping. 
 Emission coefficient of hydrogen in silicon matrix that is used in high temperature is lower. The 

mechanism of doping on the need for micro-crystalline layers deposited at high temperatures implies. 
 

6- Deposition:  
 Manner in which the amorphous silicon layer by stranding caused by radio frequency discharges have been 

deposited with the flow, it is.  Applied a thin layer in the semiconductor industry is generally used for deposition 
of thin film solar cells.  Amounts of energy in collisions with electrons is transferred to the molecules flow as it 
does visible light irradiation, the silicon thin film deposition process into four stages is described below.  

 Initial reactions in the gas-phase molecules in which a flow of electrons induce collisions are analyzed and 
neutral radicals and molecules, positive ions, negative electrons are created.  

 Two-step reactions in the plasma  L, ions and radicals that are done and eventually cause the formation of 
reactive species of large hydrogen clusters in the scientific literature that silicon occurs as clusters of particles or 
powder  or dust particles can be used for this phase of the substrates are neutral, positive ions, negative ions and 
bombarding the growing film are trapped into the plasma.  

 Three levels of interaction with the growing radical, radical, such as publishing, chemical bonding, 
hydrogen sticking to the surface and the level of abstraction, makes up the third stage.  

 4 and the end, and a network of hydrogen release substrate is silicon.  
 
7- Micro-Crystalline Silicon Deposition:  

Electron optics to achieve good quality, low defect density, the ion damage to be prevented growth, while 
demand is growing for the Interaction with the surface, the high density of atomic hydrogen in the gas phase is 
preserved.  To achieve high deposition rate, the new process features very high frequencies, and depletion of the 
high pressure gas source has been explored  

Time-dependent model that explains the growth there.  Although the role of atomic hydrogen in these 
models is different, however, no discussion about that model a more important role in atomic hydrogen, it is not.  

 A - model that explains the level of influence on the chemical and surface coverage by hydrogen, important 
prerequisites for the growth of micro-crystal growth is to find suitable locations.  

B - chemical transport model is based on growth and Sounesh level. If the growth rate of more than 
Sounesh speed, micro-crystalline silicon materials are deposited.  Sounesh  model selection based on chemical 
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transport model and the difference in speed between the crystal Sounesh speed and low speed Sounesh 
amorphous region is higher.  

 C - The reaction of hydrogen dilution reduces the decline. Another possible method for increasing the 
density of atomic hydrogen, the stream depletion under conditions in which the flow is faster than the gas supply 
provided by the flux will be analyzed.  Where flow reduction is easily done, for deposition of micro-crystalline 
silicon, high-density plasma is used.  If the density can be increased under conditions of depletion, ion damage 
in a single layer is increased because there is no increase in the rate of deposition.  And as a way to stop the 
damage can be ionic, whereas the high density of atomic hydrogen holds. 

  
8 - Junction Solar Cell:    

The thin film silicon solar cells, were isolated only as a sorbent.  Single junction solar cells of this type are 
now commercially available.  The intrinsic amorphous silicon without doping, the conductivity of the gap can 
be almost half an electron volt is at room temperature. The Gap Band, the energy gap between the end of the bar 
and the conditions are perfect.  Due to the concentrated state of the gap layer, carriers can turn to the states at the 
end of the tape to stop the animal may be wasted due to defects Remixes by dry conditions.  The influence of 
carrier diffusion length of carriers in   shorter than the crystalline silicon.  Thus, unlike the situation in the main 
load transfer mechanism of influence is not propelled by the electric field ..  Electric field distribution layer is 
determined by the following factors:  

 Talk of a removable layer, 2 layers of the doping level of doping, the third paragraph of the gap by doping 
layers 4 and 5 the spatial distribution and density of defects in the layer thickness and their occupation.  
 
 9 - The Gap of a Few Cells,  Micro Cells Morph or Hybrid:  

The micro-morph tandem cell, the cell is attached to the bottom cell of a micro-crystalline and amorphous 
forms of a cell are high. Intrinsic silicon micro-crystalline (μc-Si: H) silicon thin film solar cells for use in very 
is attractive because, when combined with the Si: H coupling ideal for use in tandem solar cells can provide 
some of the gap. This is not only the composition of Si: H or μc-Si: H solar spectrum more It is also possible to 
match the best combination.  Community composition of Si: H and μc-Si: H to set the optimum combination 
provides maximum efficiency.  Micro-crystalline silicon layers by doping doping are used as window layers, 
because of low optical absorption at photon energies are compared.  In light of this range, the doping of 
amorphous layers in the layers window can lead to loss of photons is large.  
 
Conclusion:  

Thin layer of silicon technology has progressed almost to the thin film market segment is allocated Photo 
Voltaic Pile.  Since most solar cells, cutting saws and the molds are made of silicon with a thickness of about 
micrometers, for making silicon thin film properties Photo Voltaic Pile, the active layers of silicon by low-
temperature gas-phase process using a feed gas It is often diluted by a low-cost substrate, are deposited.  , The 
dilution gas source containing silicon by hydrogen led to the creation of thin layers of silicon with different 
order, different morphology, textiles are different from amorphous silicon.  A balanced mix of uses that have 
been diluted with hydrogen, the material is deposited in the structural order of amorphous silicon is more than a 
medium range.  Layer with chemical vapor deposition and thermal fields are created with a narrow width, which 
is consistent with the crystal silicon beam.  
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