
Black silicon for photovoltaic cells

What is a black silicon solar cell?

Black silicon is layered on the front surface, usually with another passivation layer. In a recent study by Savin

et al. [ 6 ], they have reported a record-breaking b-Si solar cell efficiency of 22.1% using an IBC

configuration. Fig. 12 (b) shows the configuration of the solar cell used in their study.

 

Is black silicon a good material for photovoltaics?

Black silicon would also appear to be an ideal material for photovoltaicsdue to its outstanding light

management properties under the solar spectrum. In addition to boosting efficiency,b-Si can provide

significant savings in manufacturing costs as there is no need to deposit a separate antireflection coating.

 

Are black silicon solar cells better than conventional solar cells?

Black silicon solar cells achieve efficiencies higher than conventional cells. The main challenge is to minimize

recombination due to increased surface area. Experimental data are available for certain configurations but

need improvement. Combined optical-electron-hole-phonon transport models are underdeveloped.

 

Can black silicon solar cells be used for industrial production?

We demonstrate that efficiencies above 22% can be reached,even in thick interdigitated back-contacted

cells,where carrier transport is very sensitive to front surface passivation. This means that the surface

recombination issue has truly been solved and black silicon solar cells have real potential for industrial

production.

 

Can black silicon reduce front-surface reflection in photovoltaic devices?

The nanostructuring of silicon surfaces--known as black silicon--is a promising approachto eliminate

front-surface reflection in photovoltaic devices without the need for a conventional antireflection coating. This

might lead to both an increase in efficiency and a reduction in the manufacturing costs of solar cells.

 

Can B-Si be used in photovoltaics?

In this article, the fabrication methods of black silicon (b-Si), application and performance of b-Si in

photovoltaics, and the theoretical modelling efforts in b-Si-based photovoltaic cells are reviewed.

This paper is a short review on recent research on the use of black silicon for photovoltaic cells. Keywords:

black silicon, hyperdoping, laser texturing, intermediate band. The incorporation of ...

Properties of Black Silicon Layers Fabricated by Different Te chniques for Solar Cell Applications Gagik

Ayvazyan, *1 Karen Ayvazyan, 1 Levon Hakhoyan, 1 and ...

The nanostructuring of silicon surfaces--known as black silicon--is a promising approach to eliminate

front-surface reflection in ...

Page 1/3



Black silicon for photovoltaic cells

This paper is a short review on recent research on the use of black silicon for photovoltaic ...

Photograph of a black silicon-based solar cell with a reflectance of 1.79% by the PIII method is shown in Fig.

22 [23]. The black silicon-based solar cell had an efficiency of ...

As a widely used semiconductor material, silicon has been extensively used in many areas, such as

photodiode, photodetector, and photovoltaic devices. However, the high ...

For high-efficiency PV cells and modules, silicon crystals with low impurity concentration and few

crystallographic defects are required. To give an idea, 0.02 ppb of ...

Silicon nanowire and nanopore arrays promise to reduce manufacturing costs and increase the power

conversion efficiency of photovoltaic devices. So far, however, photovoltaic cells based on ...

Abstract. Black silicon (BSi) represents a very active research area in renewable energy materials. The rise of

BSi as a focus of study for its fundamental properties and potentially ...

Black silicon (b-Si)-assisted photovoltaic cells have textured b-Si surfaces, which have excellent

light-trapping properties. There has been a limited amount of work performed on the theoretical modelling of

b-Si ...

The nanostructuring of silicon surfaces--known as black silicon--is a promising approach to eliminate

front-surface reflection in photovoltaic devices without the need for a...

From a solar cell perspective, a great success is made in effective implementation of this process in fabrication

of high-efficiency silicon solar cells (both in c-Si ...

We have irradiated silicon with a series of femtosecond laser pulses to improve light absorption of

photovoltaic solar cells. The black silicon shows excellent optical properties on mono...

The modelling of b-Si photovoltaic cells can be divided into two distinct models: (1) the model that simulates

the absorption of radiation by solar cell and (2) the model that ...

In this article, the fabrication methods of black silicon (b-Si), application and performance of b-Si in

photovoltaics, and the theoretical modelling efforts in b-Si-based ...

In this article, the fabrication methods of black silicon (b-Si), application and ...

This method has recently emerged as a powerful surface micro/nanostructuring technique for low-cost and

scalable production of black silicon (b-Si) with excellent light ...
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PDF | This article presents an overview of the fabrication methods of black silicon, their resulting

morphologies, and a quantitative comparison of... | Find, read and cite all ...

We have irradiated silicon with a series of femtosecond laser pulses to improve light absorption of

photovoltaic solar cells. The black silicon shows excellent optical properties ...

Black Silicon Nanocatalytic Wet-Chemical Etch. This antireflection etch process turns silicon wafers--the

most common solar cell material--black because they absorb more than 98% of ...
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