
Design of silicon back surface field of
solar cell

What is a back surface field in a solar cell?

A &quot;back surface field&quot; (BSF) consists of a higher doped region at the rear surfaceof the solar cell.

The interface between the high and low doped region behaves like a p-n junction. An electric field forms at the

interface,which introduces a barrier to minority carrier flow to the rear surface.

 

Are back surface field solar cells better than conventional solar cells?

Back surface field silicon solar cells with n+pp+ (or sometimes p+nn+) structures are found to have better

characteristics than the conventional solar cells. The existing theories have not been able to satisfactorily

predict the experimentally observed parameters on these cells.

 

How to improve solar cell performance by reducing surface recombination velocity (SRV)?

Back Surface Field (BSF)has been used as one of means to enhance solar cell performance by reducing

surface recombination velocity (SRV). One of methods to produce BSF is b y introducing highly doped layer

on rear surface of the wafer. Depend ing on the type of the dopant in wafer,the BSF layer could be either p+or

n+.

 

What is the temperature coefficient of a silicon solar cell?

Theory of back surface field silicon solar cells For a cell with w =100 micron and r = 50 microsec the

temperature coefficients for 2,10 and 100 SI cm cells are equal to+0.026,+0.16 and +0.31 mVl,respectively.

These are in fair agreement with the experimental values by Mandelkorn and Lamneck .

 

Does antireflection coating affect solar cell performance?

Simulations were performed on a Si based solar cell with antireflection coating (ARC), without ARC and

ARC with back surface field. Single layer SiO 2 ARC was used and its effect on each solar cell was analysed.

The effect of BSF and AR coatings on the performance of the solar cells were performed using AM 1.5 G.

 

How does a BSF increase a solar cell's voltage?

A BSF increases the voltage of a solar cell. An extra heavy doping at the rear establishes a field that keeps

minority carriers (in this case,electrons) from the highly recombining rear surface. The reduction in

recombinationincreases the electron concentration in the base and so the solar cell's voltage.

In this paper, TCAD Silvaco (Technology Computer Aided Design) software has been used to study the Back

Surface Field (BSF) effect of a p+ silicon layer for a n+pp+ silicon solar cell. To study this effect, the J-V

characteristics and the external quantum efficiency (EQE) are ...

Given the effectiveness of back surface field and its extensive application in Si-based solar cells, here we

introduce an extra back-surface field in inverted PSCs through 4-Imidazoleethylamine (4-IEA) post-treating
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on CsPbI 3 surface. 4-IEA treatment can result in an upshift of the Fermi level at CsPbI 3 surface and thus

induce interfacial band bending.

The main objective of this research work is to improve the efficiency of conventional baseline structured

CIGS solar cells by adding a Back surface field (PbS) layer between the CIGS absorber and the Mo back

contact. ... the present design may show due scope for higher efficiency solar cell. Table 2. Effect of BSF

layer. Cell type CIGS ...

Si solar cells. Figure 2 illustrates the evolution of Si solar cell structures. The Al-BSF, PERC, IBC, and SHJ

solar cell structures proposed in the 1970s and 1980s have all been successfully commercialised. The Si solar

cell bulk and surface passivation qualities have improved substantially as a result of equipment and process

development. During

A theory, based on the transport of both minority and majority carriers under the charge neutrality condition,

has been developed in the present paper which explains the ...

The light absorber in c-Si solar cells is a thin slice of silicon in crystalline form (silicon wafer). Silicon has an

energy band gap of 1.12 eV, a value that is well matched to the solar spectrum, close to the optimum value for

solar-to-electric energy conversion using a single light absorber s band gap is indirect, namely the valence

band maximum is not at the same ...

Back Surface Field (BSF) has been used as one of means to enhance solar cell performance by reducing

surface recombination velocity (SRV). One of methods to produce BSF is by introducing highly...

In this paper, TCAD Silvaco (Technology Computer Aided Design) software has been used to study the Back

Surface Field (BSF) effect of a p+ silicon layer for a ...

Physical operation of back-surface-field silicon solar cells Submitted by drupal on Sat, 04/28/2012 - 22:47 J.

G. Fossum, " Physical operation of back-surface-field silicon solar cells ", IEEE Transactions on Electron

Devices, vol. 24, pp. 322 - 325, 1977.

Interdigitated back-contact (IBC) electrode configuration is a novel approach toward highly efficient

Photovoltaic (PV) cells. Unlike conventional planar or sandwiched ...

A back surface field layer with a higher doping concentration is added on the back side of a solar cell. This

work combines ZnSnN 2 with a thin silicon layer to act as BSF [ 27, 54 ]. It ...
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