
Photovoltaic Cadmium Telluride Thin
Film Modules

What is cadmium telluride (CdTe) thin-film solar technology?

Cadmium Telluride (CdTe) thin-film solar technology was introduced to the world in 1972 by Bonnet, D. and

Rabenhorst, H. when they evaluated a Cadmium sulfide (CdS)/CdTe heterojunction which delivered a 6%

efficiency. The technology has been improved to reduce manufacturing costs and increase efficiency.

 

What are the advantages of a cadmium telluride solar panel?

The major advantage of this technology is that the panels can manufactured at lower coststhan silicon based

solar panels. First Solar was the first manufacturer of Cadmium telluride panels to produced solar cells for less

than $1.00 per watt. Some experts believe it will be possible to get the solar cell costs down to around $0.5 per

watt.

 

What is the cadmium telluride PV perspective paper?

SETO released the Cadmium Telluride PV Perspective Paper in January 2025,outlining the state of CdTe PV

technologyand SETO's priorities to reduce costs,address materials availability,and support the scale-up of

CdTe within the domestic utility-scale PV market. A large-scale solar array in Colorado with CdTe modules.

 

What are thin-film solar panels?

Thin-film solar panels are manufactured using materials that are strong light absorbers,suitable for solar power

generation. The most commonly used ones for thin-film solar technology are cadmium telluride

(CdTe),copper indium gallium selenide (CIGS),amorphous silicon (a-Si),and gallium arsenide (GaAs).

 

What materials are used for thin-film solar technology?

The most commonly used ones for thin-film solar technology are cadmium telluride (CdTe), copper indium

gallium selenide (CIGS), amorphous silicon (a-Si), and gallium arsenide (GaAs). The efficiency, weight, and

other aspects may vary between materials, but the generation process is the same.

 

How efficient are CdTe thin-film solar panels?

CdTe thin-film solar panels reached a 19%efficiency under Standard Testing Conditions (STC),but single

solar cells have achieved efficiencies of 22.1%. This technology currently represents 5.1% of the market share

worldwide,falling second only under crystalline silicon solar panels that hold 90.9% of the market.

Cadmium telluride (CdTe) photovoltaic (PV) research has enabled costs to decline significantly, making this

technology one of the most economical approaches to adding new ...

Cadmium telluride (CdTe) is a photovoltaic (PV) technology based on the use of a thin film of CdTe to absorb

and convert sunlight into electricity. CdTe is growing rapidly in acceptance and now represents the second

most utilized solar cell material in the world. ... For example, we propose to test thin-film modules in hot and
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humid climates ...

Thin-film photovoltaic (PV) modules are among the main alternatives to silicon modules in commercial solar

energy systems. Thin-film technologies account for a small but growing share of the global solar market and

are expected to grow at a compound annual growth rate of 23% from 2020-2025.. Thin-film cells deposit one

or more layers of semiconductors ...

First Solar CdTe thin-film modules have one of the lowest carbon and water footprints of any commercially

available PV module today. "The MNRE directive mandating a minimum [c-Si] module ...

This is a summary of the issues, solutions, and perspectives associated with the use of cadmium in one of the

new and important PV technologies: thin-film, cadmium telluride ...

The U.S. Department of Energy (DOE) Solar Energy Technologies Office (SETO) supports innovative

research focused on overcoming the current technological and commercial barriers for cadmium telluride

(CdTe) solar ...

The companies said their products will meet the IRA domestic content threshold. Image: Terrasmart. Solar

racking provider TerraSmart and thin-film Cadmium Telluride (CdTe) solar manufacturer First ...

Currently the dominant photovoltaic (PV) technology uses crystalline silicon (monocrystalline and

polycrystalline) as semiconductor, but the thin film photovoltaic modules using cadmium telluride (CdTe),

amorphous silicon, Copper-Indium-Gallium-Selenide (CIGS) and Copper-Indium-Selenide (CIS) are recently

getting much more importance ...

A facile photolithography process enabling pinhole-free thin film photovoltaic modules on the soda-lime glass

substrate. SSRN Electron. J. (2022), 10.2139/ssrn.4250660. ... Properties of nitrogen-doped zinc telluride

films for back contact to cadmium telluride photovoltaics. J. Electron. Mater., 46 (2017),

10.1007/s11664-017-5502-0. Google Scholar

Domestic-made solar modules are to be available through a new distributed partnership between Guided Path

Solar, a Texas-based distributor, and First Solar.. First Solar''s cadmium telluride thin-film solar panels made

in ...

CdTe films are formed from aqueous solutions of cadmium sulfate and tellurium phosphate at temperatures of

around 90?. Grain-size enhancement, doping conversion into p ...

In 2010, amid the shortage of traditional PV modules, thin-film had 15 percent share in the overall market,

which dropped to 8 percent in 2014, and further came down to 7 percent from 2015. Though the good news is

that thin-film cells have the potential to grow over 16% from 2016 to 2024. ... The highest level of efficiency
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that Cadmium ...

There is a great potential that polycrystalline thin-film CdTe photovoltaic module technologies will be able to

reduce manufacturing costs enough to open vast new markets. One aspect that must be addressed, however, is

the environmental implication of Cd. In this paper, research conducted to explore possible economic and

environmentally sensible recycling techniques is described. ...

By using compound semiconductors, such as gallium arsenide (GaAs), cadmium telluride (CdTe), copper

indium disulphide (CIS) and copper indium gallium di-selenide (CIGS), as well as solution based

metal-organic semiconductors, such as methyl-ammonium-lead-iodide (MAPI) - better known as Perovskite -,

thin-film modules absorb light up to ...

India''s Ministry of New and Renewable Energy (MNRE) has set up the minimum efficiency standards for

cadmium telluride (CdTe) thin-film modules to be enlisted in the Approved List of Models and ...

PV modules based on monocrystalline and polycrystalline silicon cells are not associated with hazardous

heavy metals and have the largest market share (90%), with the remaining 10% divided among thin film

technology modules based on cadmium telluride, copper-indium-gallium-selenide, and amorphous silicon

cells [13].

An analysis of the use of semiconductor solar cells based on thin-film cadmium telluride (CdTe) in power

engineering is carried out. It is shown that the advantages of thin-film technology and ...

The band gap width of cadmium telluride is more suitable for photovoltaic energy conversion than silicon. To

absorb the same amount of light, the thickness of cadmium telluride film is only one hundredth that of silicon

wafer. Today, the world record of cadmium telluride thin film conversion efficiency has reached 22.1% in the

laboratory.

PV MODULES COMPETITIVE? A: First Solar thin film modules are manufactured using a fully integrated

and resource efficient process which enables affordable, high volume production with the lowest

environmental impacts in the industry. In addition, First Solar''s high efficiency thin film modules are proven

to deliver more usable energy per

The present study deals with the management of end-of-life copper indium gallium selenide (CIGS) and

cadmium telluride (CdTe) thin-film photovoltaic (PV) panels. We quantitatively compare the impacts and

environmental weak points of the recycling processes of such panels, and their disposal in a landfill site.

Explore the efficiency, cost, and environmental advantages of cadmium telluride (CdTe) solar panels over

silicon in this 2025 comparison. Discover why CdTe panels are emerging as a leading thin-film option in

diverse solar applications, with superior performance in high temperatures and low-light conditions.
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Cadmium telluride (CdTe) solar cells have quietly established themselves as a mass market PV technology.

Despite the market remaining dominated by silicon, CdTe now accounts for around a 7% market share [1] and

is the first of the second generation thin film technologies to effectively make the leap to truly mass

deployment. Blessed with a direct 1.5 eV bandgap, good optical ...

Thin-film solar panels are manufactured using materials that are strong light absorbers, suitable for solar

power generation. The most commonly used ones for thin-film ...

pv magazine: Prof. Arvind, you dedicate a long chapter in "Solar Cells and Modules" to thin-film PV

technologies such as cadmium telluride (CdTe) solar cells. Panels built with such cells are ...

Due to its basic optical, electronic, and chemical properties, CdTe can become the base material for

high-efficiency, low-cost thin film solar cells using robust, high-throughput manufacturing ...
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