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ACCELERATED PUBLICATION Solar cell efficiency tables (version 46) Martin A. Greenl*, Keith Emery2,
Yoshihiro Hishikawa3, Wilhelm Wartad and Ewan D. Dunlop5 1 Australian Centre for Advanced
Photovoltaics, University of New South Wales, Sydney 2052, Australia 2 National Renewable Energy
Laboratory, 15013 Denver West Parkway, Golden, CO ...

The module was fabricated and measured at the Fraunhofer Institute for Solar Energy Systems (FhG-1SE).
This is the highest efficiency for any reasonably sized solar energy converter to date. The EQE spectra for
CdTe, CulnGaSe 2, and copper zinc tin sulphide results reported in the present issue of these tables are shown
in Figure 1(a).

Humidity has been an important factor, in both negative and positive ways, in the development of perovskite
solar cells and will prove critical in the push to commercialize this exciting new photovoltaic technology. The

Reaching the detailed balance, or Shockley-Queisser 1, limit of solar cell conversion efficiency requires
suppression of all forms of non-radiative recombination (that is, materials with 100% interna radiative
efficiency) while achieving perfect light extraction from the solar cell (that is, devices with 100% external
radiative efficiency) 2, 3.

The efficiency that PV cells convert sunlight to electricity varies by the type of semiconductor material and
PV cell technology. The efficiency of commercially available PV panels averaged less than 10% in the
mid-1980s, increased to around 15% by 2015, and is now approaching 25% for state-of-the art modules.
Experimental PV cellsand PV célls...

2009: 3% by perovskite-based dye-sensitized solar cell [43]. 2011: 6.5% by perovskite qguantum-dot-sensitized
solar cell [44]. 2015: &qt;15% for perovskite with heavily doped charge extraction layer and it maintained
90% of its ... 32.9% efficient tandem solar cell with strain-balanced GalnAs/GaAsP quantum wells. 2021
| EEE 48th Photovoltaic ...

A 2015 review of EPBT estimates of first and second-generation PV suggested that there was greater variation
in embedded energy than in efficiency of the cells implying that it was mainly the embedded energy that needs

to reduce to have ...

This c-Si solar cell had an area of 4 cm 2 and was based on the so-called passivated emitter and rear locally
diffused (PERL) solar cell technology (Fig. 4a). However, this cell suffered from ...

Department of Characterisation and Simulation/CalLab Cells, Fraunhofer-Institute for Solar Energy Systems,
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The efficiency is the most commonly used parameter to compare the performance of one solar cell to another.
Efficiency is defined as the ratio of energy output from the solar cell to input energy from the sun. In addition
to reflecting the performance of the solar cell itself, the efficiency depends on the spectrum and intensity of the
incident ...

Solar cell efficiency tables (version 48): Solar cell efficiency tables (version 48) Green, Martin A.; Emery,
Keith; Hishikawa, Yoshihiro; ... March 2015: High-efficiency microcrystalline silicon solar cells on
honeycomb textured substrates grown with high-rate VHF plasma-enhanced chemical vapor deposition. Sai,
Hitoshi; Magjima, Keigo; Matsui ...

In this review, we present and discussed the main trends in photovoltaics (PV) with emphasize on the
conversion efficiency limits. The theoretical limits of various photovoltaics ...

Funding information: Japanese New Energy and Industrial Technology Development Organisation (NEDO);
U.S. Department of Energy (Office of Science, Office of Basic Energy Sciences and Energy Efficiency and
Renewable Energy, Solar Energy Technology Program), Grant/Award Number: DE-AC36-08-GO28308;
Australian Government through the ...

Solar-cell efficiency is the portion of energy in the form of sunlight that can be converted via photovoltaics
into electricity by the solar cell. The efficiency of the solar cells used in a photovoltaic system, in combination
with latitude and climate

Solar cell efficiency tables (version 62) Martin A. Green, Corresponding Author. Martin A. Green [emall
protected] ... a 22.1% cell 1 also fabricated by First Solar in 2015. The third new result reports a massive
improvement in the performance of a CZTSSe cell to 14.9% for a 0.3-cm 2 device fabricated by 10P/CAS 13
and measured by NPV M.

Solar cell efficiency tables (version 56) Martin A. Green, Corresponding Author. ... Solar Energy Research
Facility (SERF), National Renewable Energy Laboratory, 15013 Denver West Parkway, Golden, CO, 80401
USA. Search for ...

Solar panels are aso known as solar cell panels, solar electric panels, ... To maximize frontal surface area
available for sunlight and improve solar cell efficiency, manufacturers use varying rear electrode solar cell
connection techniques: ... A 2015-2018 study in the UK investigated 80 PV-related incidents of fire, with over
20 &quot;serious ...

An efficiency of 36.1% is reported for a two-terminal, triple-junction GalnP/GalnAsP//Si (wafer bonded) cell

fabricated by the Fraunhofer Institute for Solar Energy Systems (FhG-ISE) and AMOLF (Amsterdam) 44 and
measured ...
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The conversion efficiency of a photovoltaic (PV) cell, or solar cell, is the percentage of the solar energy
shining on a PV device that is converted into usable electricity. Improving this conversion efficiency is a key
goal of research and helps make PV technologies cost-competitive with conventional sources of energy.

DOI: 10.1002/pip.2573 Corpus ID: 97683234; Solar cell efficiency tables (Verson 45)
@article{ Green2015SolarCE, title={ Solar cell efficiency tables (Version 45)}, author={Martin A. Green and
Keith Emery and Yoshihiro Hishikawa and Wilhelm Warta and Ewan D. Dunlop}, journal={Progress in
Photovoltaics. Research and Applications}, year={ 2015}, volume={ 23}, ...

The final new result isin Table 5 (concentrator cells and modules) and documents an improvement to 47.6%
efficiency for a four-junction, wafer-bonded concentrator cell based on Group I11-V cell technology, with the
cell fabricated and measured by the Fraunhofer Institute for Solar Energy Systems (FhG-ISE). This is the
highest ever efficiency ...

As of 2020, the federa government has installed more than 3,000 solar photovoltaic (PV) systems. PV
systems can have 20- to 30-year life spans. As these systems age, their performance can be optimized through
proper operations and ...

The cell absorber material was alloyed with 10% Ag. Cell areais too small for classification as an outright
record, with solar cell efficiency targets in governmental research programs generally specified in terms of a
cell area of 1 cm 2 or larger. 7-9. There are two new results reported in Table 3 relating to one-sun,
multijunction devices.

Thefirst isan increase in efficiency to 22.6% for a small area (0.45 cm 2) CdTe-based cell fabricated by First
Solar 39 and measured by NREL, improving on the 22.4% result first reported in the previous version of these
tables. 1 The second new result is a similar efficiency increase to 15.1% for a small area (0.27 cm 2) CZTSSe
cell ...

An efficiency of 36.1% is reported for a two-terminal, triple-junction GalnP/GalnAsP//Si (wafer bonded) cell
fabricated by the Fraunhofer Institute for Solar Energy Systems (FhG-ISE) and AMOLF (Amsterdam) 44 and
measured by FhG-ISE. This has been reported as the highest one-sun efficiency ever reached for a solar cell
based on silicon.

Approximately half the world"s solar cell efficiency records, which are tracked by the National Renewable
Energy Laboratory, were supported by the DOE, mostly by SETO PV research. SETO is working toward a
levelized cost of $0.02 per kilowatt-hour (kWh) for utility-scale solar photovoltaics, $0.04 per kWh for
commercial PV systems, and $0.05 ...

Guter, W. et a. Current-matched triple-junction solar cell reaching 41.1% conversion efficiency under
concentrated sunlight. Appl. Phys. Lett. 94, 223504 (2009). France, R. M., Dimroth, F., Grassman, T. J. &
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King, R. R. Metamorphic epitaxy for multijunction solar cells. MRS Bull. 41, 202-209 (2016).

-

An efficient solar cell material should also be a good light emitter according to the detailed balance in the ...
Photovoltaics 23, 1-9 (2015). Google Scholar Snaith, H. J. Perovskites: The ...

The price is found to be reduced at an average rate of 20.1% between 1976 and 2015, with two distinct
exceptions in the PV price trend. Firstly, the price drop halted in 2008 for some time due to the shortage of
polysilicon feedstock. ... Solar cell efficiency tables (version 55) Prog. Photovolt. Res. Appl., 28 (2020), pp.
3-15. Crossref View ...

Y oshihiro Hishikawa. National Institute of Advanced Industrial Science and Technology (AIST), Research
Center for Photovoltaic Technologies (RCPVT), Central 2, Umezono 1-1-1, Tsukuba, Ibaraki, 305-8568 Japan

Solar cell efficiency tables (version 56) Martin A. Green, Corresponding Author. ... Solar Energy Research
Facility (SERF), National Renewable Energy Laboratory, 15013 Denver West Parkway, Golden, CO, ...
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