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The first is an 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

In this issue, charts showing efficiency
improvements since 1993 are included as well as
cell and module area definitions and an updated list
of recognized test centres. KW - energy conversion
efficiency. KW - photovoltaic efficiency. KW - solar
cell efficiency. U2 - 10.1002/pip.3371. DO -
10.1002/pip.3371. M3 - Article. SN - 1062-7995. VL
-29
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NREL PHOTOVOLTAIC EFFICIENCY SOLAR
CHART

NREL maintains a chart of the highest confirmed
conversion efficiencies for research cells for a range
of photovoltaic technologies. This is an interactive
version of that chart. Devices included in this chart
of the current state of the art have efficiencies that

are confirmed by independent, recognized test
labs???e.g., NREL, AIST, JRC-ESTI

The chart now includes the 33.9% world record
efficiency achieved in November by Chinese
manufacturer Longi for a perovskite-silicon tandem
solar cell and the 27.09% efficiency achieved by the

keywords = "energy conversion efficiency,
photovoltaic efficiency, solar cell efficiency", author
= "Martin Green and Ewan Dunlop and Masahiro
Yoshita and Nikos Kopidakis and Karsten Bothe and
Gerald Siefer and Xiaojing Hao",
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The National Renewable Energy Laboratory
- ] Tre— maintains a plot of compiled values of highest
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confirmed conversion efficiencies for research cells,
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from 1976 to the present, for a range of photovoltaic
—_ g technologies. This chart highlights cell efficiency res

For decades, progress in different photovoltaic (PV)
technologies has been tracked by NREL on a chart
of record cell efficiency versus date [1].Researchers
and technologists have used the relative position
and trajectory of different material technologies in
deciding whether to change or add new
technologies to their portfolio.

There is a new way to explore NREL's famous chart

= i 3 L e spotlighting the efficiency of solar cells. The Best
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'n" i ]“““m ~ : Research-Cell Efficiency Chart is now interactive,
~
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| -l with the ability to pull up decades of research data

=
and create custom charts that focus on specific
technologies or time periods. You can also dive
S deeper into the data behind many points on the
I" L chart, going ???
Wy
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The chart displays record research cell efficiencies
for five major technologies: crystalline silicon cells,
single-junction gallium arsenide cells, multijunction
cells, thin films, and emerging PV.

From pv magazine Global. NREL has unveiled a
new version of its Best Research-Cell Efficiency
Chart.The tool highlights the highest confirmed
conversion efficiencies of research cells for a range
of PV technologies. With the new interactive
version, users can pull up decades of research data
and compare custom charts that focus on specific
technologies or time ??7?

"The format of the chart will soon change to include
hybrid tandems." The chart now includes the 33.9%
world record efficiency achieved in November by
Chinese manufacturer Longi for a perovskite-silicon
tandem solar cell and the 27.09% efficiency
achieved by the same company for a heterojunction
back contact solar cell.
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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?C). The Solar
Cell Efficiency Tables are traditionally

from point to point depending on what information
NREL has in its records. Credit: National
Renewable Energy Laboratory The Best
Research-Cell Efficiency Chart stands out as being
among the most-visited page on NREL's website.
The chart contains information on a range of
different photovoltaic (PV) cell technologies as they
have

Martin A. Green, School of Photovoltaic and
Renewable Energy Engineering, University of New
South Wales, Sydney 2052, Australia. Email:
m.green@unsw Funding information 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
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Title: NREL Best Research-Cell PV Efficiency Chart
Author: National Renewable Energy Laboratory
Subject: National Renewable Energy Laboratory
(NREL) maintains a plot of compiled values of
highest confirmed conversion efficiencies for
research cells, from 1976 to the present, for a range
of photovoltaic technologies.

NREL's photovoltaic (PV) device performance
services include high-precision performance testing,
certification, and calibration of PV cells and
modules, governed by rigorous global standards
and decades of experience and expertise.
Download the cell chart data file or cell chart data
guide. Office of Energy Efficiency and Renewable

Abstract. Consolidated tables showing an extensive
listing of the highest independently confirmed
efficiencies for solar cells and modules are

presented. Guidelines for inclusion of results into
??7?
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NREL PHOTOVOLTAIC EFFICIENCY SOLAR
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e NREL's photovoltaic (PV) device performance

R o0 services include high-precision performance testing,
1= certification, and calibration of PV cells and

- = modules, governed by rigorous global standards

and decades of experience and expertise.
Download the cell chart data file or cell chart data
= guide. Office of Energy Efficiency and Renewable

) regularly publishes solar cell and cell 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., 1,000
W/m. 2, 25?C). The Solar Cell Efficiency Tables are
traditionally

NREL maintains a chart of the highest confirmed
conversion efficiencies for research cells for a range
of photovoltaic technologies, plotted from 1976 to
the present. Learn how NREL can help your team
with certified efficiency measurements .
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NREL PHOTOVOLTAIC EFFICIENCY SOLAR
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Consolidated tables showing an extensive listing of
the highest independently confirmed efficiencies for
solar cells and modules are presented. Guidelines
for inclusion of results into ??7?

From pv magazine Global. NREL has updated its
Best Research-Cell Efficiency Chart.The tool
highlights the highest confirmed conversion
efficiencies of research cells for a range of PV
technologies. "Everything up to the end of 2023 is
included," a spokesperson from the US Department
of Energy's research institute told pv magazine,
noting the chart also includes ???

keywords = "energy conversion efficiency,
photovoltaic efficiency, solar cell efficiency", author
= "Martin Green and Ewan Dunlop and Masahiro
Yoshita and Nikos Kopidakis and Karsten Bothe and
Gerald Siefer and David Hinken and Michael Rauer
and ???
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from pv magazine global. NREL has unveiled a new
version of its Best Research-Cell Efficiency
Chart.The tool highlights the highest confirmed
conversion efficiencies of research cells for a range
of PV technologies. With ???

from pv magazine global. NREL has unveiled a new
version of its Best Research-Cell Efficiency
Chart.The tool highlights the highest confirmed
conversion efficiencies of research cells for a range
of PV technologies. With the new interactive
version, users can pull up decades of research data
and compare custom charts that focus on specific
technologies or time ??7?

Champion Photovoltaic Module Efficiency Chart.
NREL maintains a chart of the highest confirmed
conversion efficiencies for champion modules for a
range of photovoltaic technologies, plotted from
1988 to the present. Learn how NREL can help ?7?7?

(C) 2025 Solar Energy Resources 9/9 Web: https://www.gebroedersducaat.nl



