SOLAR Pro. Can germanium be used in solar cells

What is a germanium solar cell?

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.

Can germanium be used as a substrate for solar cells?

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 potentialas a substrate to lead next-generation
multi-junction solar cells.

What are the electrical properties of germanium-based solar cells?

The devices obtained in this study have good electrical properties. The VOC of the germanium-based solar
cells under the single-junction CC nanostructure absorber structure array is 0.31 V, and the JSC reaches 45.5
mA/cm 2. The FF value of the device can be calculated as 72.7% by Equation (4).

What makes germanium solar cells so effective?

The strategic amalgamation of other semiconductor substances like GaAs (Gallium Arsenide) onto the Ge
base culminates in multiple junctions that synergistically elevate the overall efficacy of solar cells. Contrasting
silicon-based brethren,germanium solar cells showcase reduced recombination frequencies courtesy of
superior conductive traits.

Can germanium-based solar cells be used as absorber layer?

Author to whom correspondence should be addressed. In this paper, germanium-based solar cells were
designed based on germanium (Ge) materials, and the cross-cone (CC) nanostructures were used as the
absorber layer of the solar cells.

Can germanium be used as a semiconductor material for solar power?

Nonetheless, monetary considerations retain paramount importance while transitioning from laboratory-scale
fabrication towards commerciaization. In the realm of high-efficiency solar power systems, a profound
enigmaliesin the utilization of germanium as a semiconductor material.

In this work, we used SCAPS software to simulate Ge-based perovskite solar cells. SCAPS is a solar cell
numerical simulation software for various semiconductor structures [13, 14].We used SCAPS to simulate solar
capture and generation, transmission and extraction of electron/hole pairs, input various unique material
parameters to simulate a given solar device.

This project worked on two different approaches to increase the effective use of germanium in multi-junction
solar cells. The first work package studied how germanium can be recycled from ...
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In this work, we designed the cross-cone nanostructure as the absorption layer of germanium-based solar cells,
which can increase the optical path of light transmission in the absorption layer and improve the absorption ...

Devices achieve a single junction eficiency 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
performance.

We report the first Germanium PV cell formed by a MoO x /n-Ge heterojunction. Photocurrent density is 44.8
mA/cm 2, comparable to that of conventional Ge PV cells. Open ...

Devices achieve a single junction eficiency above 23% and open-circuit voltage of 1.01 V, demonstrating that
spalled germanium does not need to be returned to a pristine, polished ...

The incorporation of germanium breathes new life into solar cell technology, offering several edges over
traditional silicon-based photovoltaic systems. The conversion efficiency - a key yardstick in renewable
energy ...

In this work, we designed the cross-cone nanostructure as the absorption layer of germanium-based solar cells,
which can increase the optical path of light transmission in the absorption layer and improve the absorption
rate of the whole band and the Ge materials as the absorption layer can broaden the absorption band.

Compared with the ...
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