
The role of the back electrode of solar
photovoltaic cells

Perovskite solar cells (PSCs) are gaining popularity due to their high efficiency and low-cost fabrication. In

recent decades, noticeable research efforts have been devoted to improving the stability of these cells under

ambient conditions. Moreover, researchers are exploring new materials and fabrication techniques to enhance

the performance of PSCs under ...

When it comes to parasitic absorption in thin-film silicon solar cells, most studies focus on one electrode only,

most of the time the substrate (in n -i -p configuration) or superstrate (in p -i -n configuration). We investigate

here simultaneously the influence of the absorption in both front and back electrodes on the current density of

tandem micromorph solar cells in p -i ...

Titanium dioxide (TiO 2) is widely used as an electrode material in organic solar cells. However, it has not

been tried (to the authors'' knowledge) as a CdTe solar cell back contact material probably due to its expected

high valence band offset (2.6 eV 168). TiO 2 has been used as an n-type buffer layer 169 for p-CdTe absorber

solar cells.

Organic-inorganic hybrid perovskite solar cells (HPSCs) have achieved an impressive power conversion

efficiency (PCE) of 25.2% in 2019. At this stage, it is of paramount importance to understand in detail the

working mechanism of these devices and which physical and chemical processes govern not only their power

conversion efficiency but also their long-term stability.

Therefore, since 1954, Bell Labs successfully manufactured the first solar cell and achieve 4.5% energy

conversion efficiency, photovoltaic cells through three generations of technology evolution ...

Planar perovskite solar cells (PSCs) can be made in either a regular n-i-p structure or an inverted p-i-n

structure (see Fig. 1 for the meaning of n-i-p and p-i-n as regular and inverted architecture), They are made

from either organic-inorganic hybrid semiconducting materials or a complete inorganic material typically

made of triple cation semiconductors that ...

By implementing both a ~35-nm-thick conjugated polymer hole transport layer and a more electrochemically

stable back electrode, we demonstrate average breakdown ...

Interdigitated back-contact (IBC) structure has been successful explored for optimal light-harvesting in the

silicon solar cells (SCs), but less used in perovskite solar cells ...

The effect of bathocuproine (BCP) on the optical and electrical properties of organic planar heterojunction

photovoltaic cells is quantified by current-voltage characterization under 1 sun AM 1 ...

By combining these approaches, we successfully elucidated the role of interfaces in the degradation
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mechanism of these carbon electrode-based perovskite solar cells. 2 Experimental Section 2.1 Photovoltaic

Devices Preparation. Solar cells used in this study were sourced from Solaronix SA (Aubonne, Switzerland).

Perovskite materials have been around us for a long time. Miyasaka and colleagues reported the first report on

perovskite in 2009 [5].They created the first liquid-based dye-sensitized solar cells (DSSCs) with a PCE

content of 3.8%, and the device was based on a thin layer of organolead halide perovskite on mesoporous TiO

2 as an electron collector.

Collection of electrons at one electrode and holes at the opposite electrode. Solar Cell Parameters . Once a

solar cell is illuminated, it will respond to different input voltages with different current produced, creating a

typical current density vs. voltage (J vs. V) curve as the one shown in Fig. 5 . The plot shows several

important solar cell parameters. a. Short circuit ...

The front electrode pattern of the solar cell has an important influence on the performance of the solar cell.

This paper proposed an explicit topology optimization method for the design of the front electrode patterns of

solar cells. The explicit topology optimization method is based on moving wide Bezier curves with a

constrained end. The front electrode ...

A novel buffer layer CuAlO2 (CAO) with smooth and compact surface was applied in Cu2ZnSn(S,Se)4-based

(CZTSSe) solar cells to optimize back electrode interface (BEI). It is found that introduction of CAO exerts a

remarkable effect on the crystalline quality of absorber and the thickness of interfacial layer Mo(S,Se)2

(MSSe) at BEI. When the thickness of CAO ...

The use of non-fullerene acceptors (NFAs) in organic solar cells has led to power conversion efficiencies as

high as 18%1. However, organic solar cells are still less efficient than inorganic ...

A solar cell is, in general, constructed with a light absorber sandwiched between two selective contact layers

which allow charges to be collected asymmetrically upon light illumination (figure 1(a)). The current

dominant photovoltaic material is silicon, which can be doped to form a p-n junction to achieve efficient

charge separation and collection.

The primary role of a photovoltaic cell is to receive solar radiation as pure light and transform it into electrical

energy in a conversion process called the photovoltaic effect. There are several technologies involved with the

manufacturing process of photovoltaic cells, using material modification with different photoelectric

conversion ...

Semitransparent organic solar cells have become attractive recently because of their photon harvesting in the

near-infrared and ultraviolet range and passing in the visible light region.

DMD transparent electrodes play a critical role in adjusting ... and photovoltaic performance in CdTe solar cell
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with functional designed 1D-photonic crystal via ...

1. Introduction. Because of the increasing trend of price of fossil fuels and some of their drastic and dangerous

effects on greenhouse, the world is now looking for green energy like solar cells [].For its green power, low

cost, and availability, renewable energy plays an important role in the world energy, especially solar

photovoltaic cell which has a great ...

Dye-sensitized solar cells (DSSCs) belong to the group of thin-film solar cells which have been under

extensive research for more than two decades due to their low cost, simple preparation methodology, low

toxicity and ease of ...

1.1 Perovskite Solar Cells. The photovoltaic performance of PSC, ... The first report on solar cells using

carbon as the electrode was in 1996. Kay and Gr&#228;tzel designed a new type of monolithic liquid

electrolyte-sensitized solar cell using black carbon/graphite as a composite counter electrode and obtained an

encouraging PCE of 6.70% . Such a device was ...

Photovoltaic cells are semiconductor devices that can generate electrical energy based on energy of light that

they absorb.They are also often called solar cells because their primary use is to generate electricity

specifically from sunlight, but there are few applications where other light is used; for example, for power

over fiber one usually uses laser light.

The use of solar cells has grown dramatically in response to the growing demand for clean, renewable energy.

The increasing demand for clean and renewable energy sources has focused much emphasis ...

Interfacial performance optimization is one of the significant means to improve the efficiency of Cu2ZnSnSe4

(CZTSe) solar cells. Here, nitridation treatment was applied to the molybdenum back contact surface by

plasma-assisted molecular beam epitaxy (PA-MBE), and provide a feasible method for compound

optimization of back contact and a novel ...

The grid diagram of the back electrode structure constructed in literature (a) and this paper (b) in COMSOL;

(c) back elec- trode resistance changing with its thickness.   Acta Phys. Sin.

Introduction of back-contact solar cells. A solar cell is, in general, constructed with a light absorber

sandwiched between two selective contact layers which allow charges to be ...

Interdigitated back-contact (IBC) structure has been successful explored for optimal light-harvesting in the

silicon solar cells (SCs), but less used in perovskite solar cells (PSCs). To unlock the full potential of IBC

PSCs, we investigate numerically the photo-electrical performance of this type of IBC PSCs, designing the

light-trapping structures and screening the ...
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1839: Photovoltaic Effect Discovered: Becquerel''s initial discovery is serendipitous; he is only 19 years old

when he observes the photovoltaic effect. 1883: First Solar Cell: Fritts'' solar cell, made of selenium and gold,

boasts an efficiency of only 1-2%, yet it marks the birth of practical solar technology. 1905: Einstein''s

Photoelectric Effect: Einstein''s explanation of the ...
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