
Electric field effect of single crystal
silicon solar cell

Does an external applied electric field affect the thermodynamic efficiency of solar cells?

In this paper, the effect of an external applied electric field on the thermodynamic efficiency of a silicon

photovoltaic solar cell has been studied. Theoretically, it has been shown that an auxiliary applied electric

field could be a very promising solution to reach a high efficiency of the solar cells.

 

Why do we need silicon solar cells for photovoltaics?

Photovoltaics provides a very clean,reliable and limitless means for meeting the ever-increasing global energy

demand. Silicon solar cells have been the dominant driving force in photovoltaic technology for the past

several decades due to the relative abundance and environmentally friendly nature of silicon.

 

What is the limiting efficiency of a silicon solar cell?

The best real-world silicon solar cell to date,developed by Kaneka Corporation,is able to achieve 26.7%

conversion efficiency 7,8. A loss analysis of this 165 um -thick,heterojunction IBC cell shows that in absence

of any extrinsic loss mechanism the limiting efficiency of such a cell would be 29.1%7.

 

How efficient are single junction silicon solar cells?

During recent years,a lot of effort has been taken to achieve the very limits for single junction silicon solar

cells experimentally. The highest efficiencies reported so far are 26.7%for n-type  and 26.1% for p-type

[5]silicon solar cells.

 

How to improve the efficiency of photovoltaic solar cells?

This paper presents a possible solution to improve the efficiency of photovoltaic solar cells. An external

electric field is applied on a silicon photovoltaic solar cell, inducing band-trap ionization of charge carriers.

Output current is then monitored and the thermodynamic efficiency is calculated.

 

What is the efficiency of a solar cell?

The efficiency of the solar cell lies in the range of 10.08% - 12.54%. The values of these efficiencies are 3% -

4.54% less than those supplied by the manufacturer and were measured at STC.

Magnetic field - Electrical characteristic correlation for a silicon solar cell (Si-SC) of n+ pp + structure was

studied in the dark and illumination modes.

In this paper we demonstrate how this enables a flexible, 15 um -thick c - Si film with optimized doping

profile, surface passivation and interdigitated back contacts (IBC) to ...

The effect of high intensity of electric fields on the operation of a single-crystal Si solar cell was investigated

in this work. A single-crystal Si solar cell was irradiated by spontaneous and stimulated light sources. Firstly,
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a triac-lamp having a tungsten filament and green, yellow, red and blue LEDs from the spontaneous light

sources were ...

A single crystal silicon solar cell was mounted horizon- tally and at tilted angle of 30? from horizontal on a

stand and placed under the sun on the roof of the faculty of

Simulation of single junction solar cells with photonic crystals show an intrinsic efficiency potential of 31.6%.

o Preparation of photonic crystals on polished and shiny-etched silicon substrates using photolithography. o

Surface passivation of regular inverted pyramid structures works as good as on random pyramid textured

surfaces.

Outdoor exposure tests of a solar cell have been conducted at the University of Brunei Darussalam once a

week for a period of six months. These data were used to estimate the efficiency ? and fill factor FF of the

solar cell using well known equations (1-12). The I-V curve is useful as any peculiarities in its shape may

indicate the presence of a fault, which can then be ...

Download scientific diagram | Schematic of the basic structure of a silicon solar cell. Adapted from [22]. from

publication: An introduction to solar cell technology | Solar cells are a promising ...

Li et al. report a NiOx/MoOx bilayer as an efficient hole-selective contact in p-Si heterojunction solar cells,

delivering an efficiency of 21.31%. Inserting an additional ultra-thin SiOx tunneling layer further boosts

open-circuit voltage and fill factor, resulting in an efficiency of 21.60%. This work provides a design strategy

to push forward the development of c-Si solar ...
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