
Double junction silicon-based thin film
solar panels

What are the advantages of a thin-film silicon solar cell?

The thin-film silicon solar cell has a long history of developing multijunction solutionsto make use of these

advantages. The efficiency improvement by additional subcells has been shown up to the triple-junction

configuration. 10 - 17 In organic photovoltaics,the absorber materials have rather narrow absorption spectra.

 

Which solar cells can exceed the efficiency of single-junction solar cells?

To name a few notable examples, the perovskite/crystalline silicon tandem, 21 - 24 perovskite/copper indium

gallium selenide (CIGS) tandem 25 and hydrogenated amorphous silicon (a-Si:H)/organic double- and

triple-junction solar cells 26 have all demonstrated the potential of exceeding the efficiency of the component

single-junction cells.

 

What is a double-junction solar device?

Double-junction solar devices featuring wide-bandgap and narrow-bandgap sub-cellsare capable of boosting

performance and efficiency compared to single-junction photovoltaic (PV) technologies. To achieve the best

performance of a double-junction device,careful selection and optimization of each sub-cell is crucial.

 

What is the optimum configuration for thin-film silicon solar cells?

For thin-film silicon solar cells,the optimum happens to be the triple-junction configuration. Beyond

triple-junction,the additional losses become comparable to or even more than the gain in voltage. The loss

mechanisms investigated in this work are common to all two-terminal multijunction solar cells.

 

How many subcells are present in multijunction thin-film silicon solar cells?

Five different structures of multijunction thin-film silicon solar cells with up to four subcellswere studied.

 

Why is triple-junction a good structure for thin-film silicon?

The loss mechanisms consume the potential gains in efficiency of multijunction cells. For thin-film silicon, the

triple-junction is confirmed to be the best performing structure.

Both simulation and experimental studies on single-junction hydrogenated amorphous silicon (a-Si:H)

thin-film solar cells are done. Hydrogenated amorphous silicon (a-Si:H) thin-film solar cells with n-i-p

structure are simulated using AFORS-HET (Automated For Simulation of Heterostructure) software and

fabricated using radio-frequency plasma ...

This work presents the investigation of an all-thin-film two-terminal (2T) monolithic homojunction perovskite

(PVK)/c-Si tandem cell using Silvaco TCAD simulation. The front sub-cell utilizes homojunction PVK that ...

Here we demonstrate the use of a hydrogenated amorphous silicon (a-Si:H) ...
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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 achieve a power...

Here we demonstrate the use of a hydrogenated amorphous silicon (a-Si:H) top cell and a crystal silicon

heterojunction (HIT) bottom cell to form a double-junction solar cell with a high open circuit voltage (V OC),

which is potentially functioned in the solar-to-hydrogen generation process and the replacement of chemical

battery.

This work optimizes the design of single- and double-junction crystalline silicon-based solar cells for more

than 15,000 terrestrial locations. The sheer breadth of the simulation, coupled with the vast dataset it

generated, ...

Amorphous silicon (a-Si:H) thin-film solar cells in particular show promise for cost reduction because of their

low material consumption, relatively low production heat requirements, and low temperature coefficient of

solar cell performance [6].

III-V multi-junction solar cells are manufactured on 6-in. wafers and subsequently interconnected in series to

form a module. The promise of thin-film tandem cells to which all but the silicon-based tandems aspire, is to

expand the substrate size significantly, ideally coating an entire sheet of module glass.

Based on 2-D numerical investigation and optimization of amorphous SiGe double-junction (a-Si:H/a-SiGe:H)

thin film solar cells, in the present paper numerical models of electrical and optical parameters are developed

to explain the impact of the multi-trench technique on the improvement of the double-junction solar cell

electrical ...

Based on 2-D numerical investigation and optimization of amorphous SiGe double-junction (a-Si:H/a-SiGe:H)

thin film solar cells, in the present paper numerical models of electrical and optical parameters are ...

Plasma-enhanced chemical vapor deposition (PECVD) developed for thin film (TF) Si:H-based materials

resulted in large area thin film PV cells on glass and flexible substrates. However, these TF cells demonstrate

low power conversion efficiency PCE = 11% for double and PCE = 13% for triple junction cells below

predicted PCE ? 24%.

In this work, we review thin film solar cell technologies including ?-Si, CIGS and CdTe, starting with the

evolution of each technology in Section 2, followed by a discussion of thin film solar cells in commercial

applications in Section 3. Section 4 explains the market share of three technologies in comparison to

crystalline silicon technologies, followed by Section 5, ...

2020--The greatest efficiency attained by single-junction silicon solar cells was surpassed by silicon-based
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tandem cells, whose efficiency had grown to 29.1% 2021 --The design guidelines and prototype for

both-sides-contacted Si solar cells with 26% efficiency and higher--the highest on earth for such kind of solar

cells--were created by scientists [ 123 ].

During his career he has developed plasma deposition processes for silicon based thin films, nanocrystals,

epitaxial layers, and nanowires; as well as their application to solar cells and thin film transistors. He received

the Ecole Polytechnique Innovation Award 2009 and the CNRS Silver medal in 2011. He has over 500 papers,

holds 38 patents and has ...

This work presents the investigation of an all-thin-film two-terminal (2T) monolithic homojunction perovskite

(PVK)/c-Si tandem cell using Silvaco TCAD simulation. The front sub-cell utilizes homojunction PVK that

has a bandgap of 1.72 eV, whereas the rear sub-cell uses thin c-Si with a bandgap of 1.12 eV.

The study has focused on the operational effectiveness of an enormously efficient double-junction solar cell

based on CdTe and FeSi 2, incorporating CdS as the window layer and MoS 2 and CTS as back surface field

(BSF) layers. The SCAPS-1D simulator is used to investigate and optimize various parameters, including

thickness, impurity ...
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