
Solar monocrystalline silicon power
generation efficiency

What are the efficiencies of crystalline silicon solar cells?

The efficiencies of typical commercial crystalline silicon solar cells with standard cell structures are in the

range of 16-18%for monocrystalline substrates and 15-17% for polycrystalline substrates. The substrate

thickness used in most standard crystalline cells is 160-240 mm.

 

What are crystalline silicon solar cells?

Crystalline silicon PV cells are the most popular solar cells on the marketand also provide the highest energy

conversion efficiencies of all commercial solar cells and modules. The structure of typical commercial

crystalline-silicon PV cells is shown in Figure 1.

 

Why are crystalline silicon based solar cells dominating the global solar PV market?

Currently,the crystalline silicon (c-Si)-based solar cells are still dominating the global solar PV market

because of their abundance,stability,and non-toxicity. 1,2 However,the conversion efficiency of PV cells is

constrained by the spectral mismatch losses,non-radiative recombination and strong thermalisation of charge

carriers.

 

Are crystalline silicon PV cells a good choice?

Crystalline silicon cell modules have a long history of proven field operation and offer high efficiencies while

presenting fewer resource issues than many competing technologies. As such, crystalline silicon PV cells are

expected to be strongly represented in the future solar cell market.

 

What is the peak theoretical efficiency of a crystalline silicon solar cell?

The peak theoretical efficiency in a crystalline silicon solar cell based on a single homojunction and a bulk

silicon energy bandgap of 1.1 eV is 30%under 1 sun AM 1.5 illumination.

 

How efficient are silicon solar cells in the photovoltaic sector?

The photovoltaic sector is now led by silicon solar cells because of their well-established technology and

relatively high efficiency. Currently,industrially made silicon solar modules have an efficiency between 16%

and 22%(Anon (2023b)).
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