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In this paper we present extremely high solar-to-electrical conversion efficiencies using a six-junction (6J)
IMM solar cell design. Under the 1-Sun global spectrum (AM1.5G), we....

Researchers from Tokyo City University have fabricated a germanium (Ge) heterojunction solar cell with an
area of 1 sguare centimeter, which they claim isthe highest level ever reported for...

Researchers in Maaysia have smulated a mixed cation perovskite solar cell integrating tin and germanium in
the absorber. By modulating the perovksite layer thickness, they were able to achieve ...

Focusing on the analysis of germanium-based thermophotovoltaic converters, Mart&#237;n et al. propose a
cost-efficient converter able to reach 23.2% efficiency with 1.34 W/cm2 output power density. Moreover, the
converters are production ready and strong candidates for introducing thermal battery technology in the
market.

Germanium is an important material for today"s highest efficiency solar cells with three np-junctions based on
GalnP, GalnAs and Ge. The Ge subcell in these structures consists of a...

Abstract: Triple junction InGaP/GaAs/Ge solar cells are highly current mismatched due to the excess current
generating capability of the germanium subcell. This severe current mismatch ...

Photovoltaic cell conversion efficiency is limited by the material properties of the semiconductor crystal. Asa
result, finding new materials to convert solar energy more efficiently is of utmost importance. In this chapter
the use of the solar energy is motivated based on the basic tenants of climate change, global warming, fossil
fud ...

Contrasting silicon-based brethren, germanium solar cells showcase reduced recombination frequencies
courtesy of superior conductive traits. Recombination delineates a process where electrons forfeit their energy
prior conversion into electrical power; thus, lower rates are coveted for high-efficiency output.

Germanium is an important material for today"s highest efficiency solar cells with three np-junctions based on
GalnP, GalnAs and Ge. The Ge subcell in these structures consists of a 100-300 nm ...

Germanium has long been a popular material for integrated circuits. Outside the core area of electronic
devices, an EU-funded project is showing its great potential as a substrate to lead next-generation
multi-junction solar cells.

Herein, we propose a very high-efficiency novel solar cell structure based on high-purity germanium (HPGe).

Germanium (Ge) is a group 1V indirect semiconductor like Si, but with a smaller bandgap of 0.66 eV and
higher carrier mobilities at low temperature, which make it more
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This element forms an integral part of multijunction photovoltaics, serving as a germanium substrate at the
base layer or absorber to capture those elusive photons that evade absorption by other layers. It owes this
unique ability to its knack for absorbing light beyond 1000 nm wavelengths - a feat unachievable by
silicon-based substrates.

simpler compared to the 5- and 6- junctions and leads to higher efficiency compared to Si cells. To improve
the efficiency of the cell, it iscritical to look at all the aspects while modelling the device. There has been alot
of research work for this purpose and hence there are a plethora of triple junction solar cell designs.

This paper presents the performance evaluation of silicon solar cell versus germanium solar cell. A silicon
solar, despite having amost double band gap than silicon, generates approximately 2.26 times more power
than a germanium solar cell. ... Reduction of optical losses is a most efficient way to optimize a solar cell.
Surface texturing on ...

Germanium is an important material for today"s highest efficiency solar cells with three np-junctions based on
GalnP, GalnAs and Ge. The Ge subcell in these structures consists of a 100-300 nm thin diffused n-type
emitter passivated with GaAs or GalnP and a 150 mm thick base layer which is not passivated. Therefore, the
current generation of the Ge subcell mainly ...

An international research group has utilized a new porosification technique to build gallium arsenide (GaAs)
solar cells that allow the recovery of germanium films. The new cell achieved an efficiency that is reportedly
in line with that of other GaAs PV devices, but can be produced at a lower cost thanks to the reuse of
germanium.

1 Introduction. The use of metal halide perovskites (MHPs) in photovoltaics has grown in an impressive way
in the last decade, providing, in recent times, certified power conversion efficiencies (PCES) above 25 %. 1 On
the other hand, all the MHPs employed so far to achieve such high PCEs contain lead, and it is hard to believe
that such technology will be ...

Both of these approaches involve the use of thin epitaxial germanium and do not require the development of
new /spl ssm/1 eV photovoltaic materials. The theoretical AMO efficiency is over 30%. Modeling suggests the
potential for over 1.5% absolute efficiency gain with respect to current InGaP/GaAs/Ge triple junction solar
cells.

This contribution discusses the radiation hardness of germanium (Ge) photovoltaic cells under space
conditions corresponding to an irradiation dose of 1-MeV 1 &#215; 1015 cm-2 electrons. For this purpose,
different germanium photovoltaic cell technologies based on p-type substrates are analyzed. The investigation

comprises standard Ge photovoltaic cellswith a....

Photovoltaic efficiency refers to the percentage of incident sunlight converted into electrical energy by a solar
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cell. Germanium's direct bandgap and high charge carrier mobility enable it to efficiently capture and
transport solar energy, resulting in higher conversion efficiencies than traditional silicon solar cells.

The effect of temperature on the performance parameters [short-circuit current density (JSC), open-circuit
voltage (VOCQ), fill factor (FF), and conversion efficiency (i)] of ...

Wavelength-Selective Photovoltaic Systems (WSPVs) combine luminescent solar cell technology with
conventional Silicon-based PV, thereby increasing efficiency and lowering the cost of electricity ...

For this purpose, the performance of 22 nondetached single-junction GaAs photovoltaic cells grown and
manufactured on porosified 100 mm Ge wafer without antireflection coating is fabricated and compared. All
the cells exhibit comparable performance to state-of-the-art GaAs solar cells (grown or Ge or GaAs) with high
efficiency (21.8% &#177; 0.78% ...

Historically, the driving force for the use of Ge in photovoltaic (PV) applications has been as a substrate for
GaAs space solar cells (Miller and Harris, 1980), the main reason being the higher thermal conductivity and
the possibility of manufacturing thinner and lighter wafers with Ge than with GaAs.Later on, Ge/GaAs tandem
solar cells were pursued to enhance the ...

Devices achieve asingle junction efficiency above 23% and open-circuit voltage of 1.01 V, demonstrating that
spalled germanium does not need to be returned to a pristine, polished state to achieve high-quality device. ...

The demand for elemental germanium and its compounds is increasing and is expected to increase in the near
future [6], [7].The main sources of germanium are zinc refinery residues and fly ash, and thus its production
increase depends on the motivation of zinc refineries and coal power plants to engage in the germanium
market [8].As such, worldwide, only 3-5% ...

Reducing environmental impact is a key challenge for perovskite optoelectronics, as most high-performance
devices are based on potentially toxic |ead-halide perovskites. For photovoltaic solar ...

First Progress in Photovoltaics (PIP) reference: o Progress in Photovoltaics regularly publishes solar cell and
module efficiency tables summarizing the highest verified efficiency results for different technologies [1]. All
efficiencies were measured by one or more accredited test centers under standard test conditions (e.g. 1000
W/m. 2, 25&#176;C).

Japanese scientists have developed a heterojunction germanium solar cell with the biggest area ever achieved
for the tech. It has an open-circuit voltage of 291 mV, a short-circuit current of 45.0 mA/cm2, and afill factor

of 0.656.

density in the cell material. We demonstrate a 23.4% efficient single-junction solar cell on sp-Ge under
conditions where no spalling defects are present and without the use of a CMP step. These best devices are
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within 2% relative of nominally identical devices grown on commercial epi-ready Ge (hereafter referred to as
"epi-Ge'") substrates.

Standalone germanium solar cells are under development for application in high-efficiency mechanicaly
stacked multijunction solar cells and thermophotovoltaic systems. To realize a suitable device, a more
fundamental research has been done on germanium doping, surface passivation, and contact formation. In this
paper, emitter formation and contact ...
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