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Will thin-film solar cells displace solar cells based on silicon wafers?

Since the inception of the solar industry in the 1960s,it has been predicted that thin-film solar cells will

eventuallydisplace solar cells based on silicon wafers.

 

How thick is a silicon solar cell?

However,silicon's abundance,and its domination of the semiconductor manufacturing industry has made it

difficult for other materials to compete. An optimum silicon solar cell with light trapping and very good

surface passivation is about 100 &#181;m thick.

 

What are the design constraints for silicon solar cells?

For silicon solar cells,the basic design constraints on surface reflection,carrier collection,recombination and

parasitic resistancesresult in an optimum device of about 25% theoretical efficiency. A schematic of such an

optimum device using a traditional geometry is shown below.

 

Why are silicon solar cells a popular choice?

Silicon solar cells are the most broadly utilized of all solar cell due to their high photo-conversion

efficiencyeven as single junction photovoltaic devices. Besides,the high relative abundance of silicon drives

their preference in the PV landscape.

 

What is the device structure of a silicon solar cell?

The device structure of a silicon solar cell is based on the concept of a p-n junction,for which dopant atoms

such as phosphorus and boron are introduced into intrinsic silicon for preparing n- or p-type

silicon,respectively. A simplified schematic cross-section of a commercial mono-crystalline silicon solar cell

is shown in Fig. 2.

 

How efficient are silicon solar cells?

As one of the PV technologies with a long standing development history,the record efficiency of silicon solar

cells at lab scale already exceeded 24%from about 20 years ago (Zhao et al.,1998).

Zheng et al. report two-terminal perovskite/silicon tandem solar cells (TSCs) that consist of

NiOx/MeO-2PACz hybrid interconnecting layers with a power conversion efficiency of 28.47% and an

impressive fill factor of 81.8%. The NiOx/MeO-2PACz hybrid interconnecting layer significantly reduces

current leakage and non-radiative recombination losses, which provides ...

An optimum silicon solar cell with light trapping and very good surface passivation is about 100 &#181;m

thick. However, thickness between 200 and 500&#181;m are typically used, partly for practical issues such as

making and handling thin wafers, and ...
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2.1 Single-junction p-i-n solar cell The 2D structure of the thin-film solar cell based on intrinsic a-Si:H

absorber layer is shown in Fig. 1. Indium tin oxide (ITO) layer has been utilised as an anode because of its

conducting properties in the solar cell. The 10 nm boron-doped, wide band gap

This enables a stabilized PCE of 28.6% (independently certified at 28.2%) for a monolithic perovskite/silicon

tandem solar cell over ~1 cm 2 and 27.1% over 3.8 cm 2, built from a textured silicon heterojunction solar

cell. The modified tandem devices retain ~93% of their performance over 43 days in a hot and humid outdoor

environment of almost 100% relative ...

As we show in sec. 3, the second effect is insignificant in conventional Lambertian light-trapping based solar

cells but contributes significant sub-gap solar absorption in our PhC solar cell.

The results for the photocurrent as a function of material thickness are shown in Figure 1(c) for c-Si, using

recent data for its optical functions [Citation 19], and for other common PV materials with direct ...

Highlights The design of single- and double-junction Si-based solar cells is mapped globally An optimum Si

cell in Australia should be 50% thinner than its counterpart in ...

EPJ Photovoltaics, an Open Access journal in Photovoltaics, which publishes original, peer-reviewed papers

focused in the field of photovoltaic solar energy conversion

Photovoltaic solar cells based on perovskite materials due to their unique optoelectronic properties are good

instruments to develop green energy for worldwide energy demands.

The addition of carbazole molecules in bulk perovskite layers effectively suppressed the phase segregation.

Monolithic perovskite/silicon solar cells were fabricated from a ...

To study the GaP/Si interface effect on the solar cell characteristic, a GaP n-i-p solar cell has been grown on

silicon substrate. Two types of electrical contacts configurations ...
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