
SOLAR PHOTOVOLTAIC CELL
EFFICIENCY RECORD

What is the world record for solar cell efficiency?

As of 2024,the world record for solar cell efficiency is 47.6%,set in May 2022 by Fraunhofer ISE,with a III-V

four-junction concentrating photovoltaic (CPV) cell. [7 ]

What is a new solar module efficiency record?

Mattos LS,Scully SR,Syfu M,et al. New module efficiency record: 23.5%under 1-sun illumination using

thin-film single-junction GaAs solar cells. Proceedings of the 38th IEEE Photovoltaic Specialists

Con-ference,2012.

What is a photovoltaic (PV) cell chart?

The chart contains  information on a range of different photovoltaic (PV) cell technologies as they have  been

discovered and developed over the last 50 years. It has tracked the incremental  but consistent improvement

of traditional solar cells, such as those made from silicon.

What is solar cell efficiency?

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, determines the annual energy output of the system.

What is the efficiency record of CIS-based solar cells?

New module efficiency record: 23.5% under 1-sun illumination using thin-film single-junction GaAs solar cells.

Proceedings of the 38th IEEE Photovoltaic Specialists Con-ference, 2012. Sugimoto H. High efficiency and

large volume production of CIS-based modules. 40th IEEE Photovoltaic Specialists Conference, Den-ver,

2014.

What are solar cell energy conversion efficiencies?

Solar cell efficiencies vary from 6% for amorphous silicon-based solar cells to 44.0% with multiple-junction

production cells and 44.4% with multiple dies assembled into a hybrid package. [22 ][23 ]Solar cell energy

conversion efficiencies for commercially available multicrystalline Si solar cells are around 14-19%. [24 ]
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The cell absorber material was alloyed with 10% Ag.

Cell area is 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.

While perovskite solar cells have become highly

efficient in a very short time, a number of challenges

remain before they can become a competitive

commercial technology. Research Directions. 

Efficiency records for perovskite PV cells compared

to other PV technologies, with current records of

25.7% for single junction perovskite devices and 

At the 48th IEEE Photovoltaic Specialists

Conference, researchers from the Fraunhofer

Institute for Solar Energy Systems ISE recently

presented how they were able to achieve a record

conversion efficiency of 68.9% with a ???
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Champion Photovoltaic Module Efficiency Chart. 

The most recent world record for each technology is

highlighted along the right edge in a flag that

contains the efficiency and the symbol of the

technology. The company or group that fabricated

the device for each most-recent record is bolded on

the plot.  Organic Photovoltaic Solar Cells 

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 

Consolidated tables showing an extensive listing of

the highest independently confirmed efficiencies for

solar cells and modules are presented.  Solar cell

efficiency tables (Version 64) Martin A. Green,

Corresponding Author.  Australian Centre for

Advanced Photovoltaics, School of Photovoltaic and

Renewable Energy Engineering, University 
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This chart highlights cell efficiency results within

different families of semiconductors: (1)

multijunction cells, (2) single-junction gallium

arsenide cells, (3) crystalline silicon cells, (4) thinfilm

technologies, and (5) emerging photovoltaics.

The new solar cell achieved a maximum power

conversion efficiency of 23.75% and a certified

efficiency of 23.64%, thus beating the previous

world record of 23.35% achieved in 2019 by Japan's

Solar Frontier. The result was confirmed by the

Fraunhofer ISE.

A new world record for the direct conversion of

sunlight into electricity has been established. The

multi-junction solar cell converts 46% of the solar

light into electrical energy and was developed by

Soitec and CEA-Leti, France, together with the

Fraunhofer Institute for Solar Energy Systems ISE,

Germany. Multi-junction cells are used in

concentrator photovoltaic ???
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A fourth new result is a new efficiency record for any

reasonably sized thin-film polycrystalline cell, with

an efficiency of 21.7% measured for a 1-cm 2 CIGS

(CuIn 1-x Ga x Se 2) cell fabricated by Solar

Frontier and measured at AIST. 12. An additional

new result in Table 1 is the achievement of the

landmark efficiency of 10% for a 1-cm 2 

1 INTRODUCTION. Since January 1993, Progress

in Photovoltaics has published six monthly listings of

the highest confirmed efficiencies for a range of

photovoltaic cell and module technologies 1-3

providing guidelines for inclusion of results into

these tables, this not only provides an authoritative

summary of the current state-of-the-art but also

encourages ???

1 INTRODUCTION. Since January 1993, Progress

in Photovoltaics has published six monthly listings of

the highest confirmed efficiencies for a range of

photovoltaic cell and module technologies. 1-3 By

providing guidelines for inclusion of results into

these tables, this not only provides an authoritative

summary of the current state-of-the-art but also

encourages ???
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In the decade that scientists have been toying with

perovskite solar technology, it has continued to best

its own efficiency records, which measure how

much of the sunlight that hits the cell is 

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.

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 ???
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However, one company, Oxford PV, who holds the

record for the most efficient commercial-sized

perovskite-on-silicon tandem solar panel at 26.8%.

In September 2024, Oxford PV secured a

commercial deal to deliver panels with an efficiency

of 24.5% to an undisclosed US company for small

utility-scale project.  Solar PV Cell Efficiency 

JinkoSolar has announced a significant

breakthrough in the development of its N-type

TOPCon-based perovskite tandem solar cell by

achieving a new world record conversion efficiency

of 33.24% 

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 ???
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As a result, solar cell efficiency is a key lever for PV

cost reduction: For a given output power, a higher

cell efficiency directly translates into a smaller and

therefore less expensive PV system, reducing the

levelized cost of electricity.  The record perovskite

solar cell efficiency is 21.0% (9, 24), 

At 26.81%, LONGi sets a new world record

efficiency for silicon solar cells.  LONGi has

announced a new world record conversion

efficiency of 26.5% for its silicon heterojunction

(HJT) photovoltaic cells. Global News. 2022.6.24.

Load more UN Global Compact Leaders Summit.

Race to Net Zero ??? Chinese Companies Step up.

The new efficiency record for fully roll-to-roll printed

perovskite solar cells set by an international team of

scientists from Australia's national science agency,

CSIRO unlocks new manufacturing potential. These

lightweight and flexible solar cells manufactured on

very long, continuous rolls of plastic can

dramatically increase the rate of production and

scope for ???
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More detailed solar cell efficiency records are

published every six months in Progress in

Photovoltaics 7. The conditions for cell

measurement are standardised for comparison

purposes but may not reflect actual operating

conditions. Standard cell test conditions are 1000 W

m-2, 25?C. Concentrator cells are measured using

the direct beam AM1.5 

The team's prototype solar cell measures one

square centimeter in area and produces an

open-circuit voltage of 2.19 electron volts, a record

for all-perovskite tandem solar cells. Its

power-conversion efficiency reached 27.4%, which

also breaks the current record for traditional silicon

solar cells.

Photovoltaics provides a very clean, reliable and

limitless means for meeting the ever-increasing

global energy demand. Silicon solar cells have been

the dominant driving force in photovoltaic 
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Solar cells intended for space use are measured

under AM0 conditions. Recent top efficiency solar

cell results are given in the page Solar Cell

Efficiency Results. The efficiency of a solar cell is

determined as the fraction of incident power which

is converted to electricity and is defined as: (P_{max

}=V_{OC} I_{SC} F F)
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