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Overview

What are thin-film photovoltaic (PV) modules?

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. 

What are thin-film solar panels?

Thin-film solar panels use a 2 nd generation technology varying from the
crystalline silicon (c-Si) modules, which is the most popular technology. Thin-
film solar cells (TFSC) are manufactured using a single or multiple layers of PV
elements over a surface comprised of a variety of glass, plastic, or metal. 

When did thin-film solar panels come out?

In 1980, researchers finally achieved a 10% efficiency, and by 1986 ARCO
Solar released the G-4000, the first commercial thin-film solar panel. Thin-film
solar panels require less semiconductor material in the manufacturing process
than regular crystalline silicon modules, however, they operate fairly similar
under the photovoltaic effect. 

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 are CIGS thin-film solar panels made?

Manufacturing for Copper Indium Gallium Selenide (CIGS) thin-film solar
panels has improved throughout history. Currently, CIGS thin-film solar cells
are manufactured by placing a molybdenum (Mo) electrode layer over the
substrate through a sputtering process. The substrate is usually manufactured
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with polyimide or a metal foil. 

How are amorphous silicon (a-Si) thin-film solar panels made?

There are two routes to manufacture amorphous silicon (a-Si) thin-film solar
panels, by processing glass plates or flexible substrates. Efficiency for a-Si
solar cells is currently set at 14.0%. Disregarding the route taken to
manufacture amorphous silicon (a-Si) thin-film solar panels, the following
steps are part of the process:
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Materials selection
investigation for thin film
photovoltaic module  

Jul 15, 2019 · Encapsulation of thin film
Photovoltaic (PV) modules is critical from a long
term reliability and durability perspective.
Currently, the methods and materials used for ...

  

Modelling of flexible thin-film
modules for building and
product  

Jul 1, 2018 · In this work we present a simulation
of performance of curved thin-film modules for
building and product integrated photovoltaic
applications. Flexibility of design and possibility
of ...

  

Characterization of
Performance of Thin-film PV ...

Apr 15, 2020 · Although thin-film photovoltaic
(PV) modules have been in production for
decades, the characterization of their
performance, both outdoors and under artificial
light, remains a ...

  

Inventions, innovations, and
new technologies: Flexible and
...
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Sep 1, 2023 · We review recent inventions and
innovations to enhance the distinctive properties
and functionalities of thin-film devices for
successfully adapting in the emerging
applications. ...

  

Concept analysis of an
adaptive building envelope
with thin-film  

May 15, 2024 · An adaptive lightweight building
envelope system with integrated thin-film
photovoltaic modules mounted on aluminum
plates is presented and investigated with regard
...

  

Editorial: Emerging thin-film
solar cell research 

Jun 16, 2025 · Collectively, these articles
strengthen our understanding of thin-film
photovoltaic materials and devices, from
material synthesis to device architecture. They
highlight critical ...

  

Thin-Film Solar Cells:
Definition, Types & Costs

Jul 22, 2024 · The main difference between thin-
film solar panels and other types, such as
monocrystalline and polycrystalline, lies in their
material composition ...
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Performance evaluation and
characterization of different
photovoltaic  

This work presents the firsts results of the
experimental characterization campaign under
outdoor conditions carried out with three
different photovoltaic (PV) module technologies:
Standard ...

  

Thin Film Photovoltaics Market
By Size, Share and Forecast ...

Ensuring the safety and compliance of thin film
photovoltaic modules with international
standards poses a persistent challenge.
Manufacturers navigate evolving regulations
related to electrical ...

  

Influence of the temperature
on the intrinsic parameters of
thin-film  

Feb 15, 2025 · The electrical parameters, the
ideality diode factor and the parasitic resistances
of a photovoltaic module can be estimated from
its current-voltage (I-V) curve. However, there ...

  

Thin-Film Solar Panels 

Feb 27, 2021 · B. How Thin-Film Solar Cells are
Made? Thin-Film solar cells are by far the easiest
and fastest solar panel type to manufacture.
Each thin-film solar panel is made of 3 main
parts: ...
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What are thin-film solar cells?
description, and types

Sep 26, 2019 · Silicon modules are divided into
three categories: Amorphous silicon photovoltaic
cells Multicrystalline tandem photovoltaic cells
Multicrystalline silicon thin film on glass The ...

  

Thin Film Photovoltaics 

Jan 1, 2018 · Thin film technology has the
answers and potential to eliminate many existing
bottlenecks of c-Si photovoltaic (PV) programs
experienced at different levels from module ...

  

Post-Mortem Analysis of
Building-Integrated Flexible
Thin Film Modules  

Oct 8, 2024 · Flexible, lightweight thin film (TF)
photovoltaic (PV) modules offer a unique
opportunity for integration into non-planar
surfaces unable to support heavy weights. While
...

  

Thin-Film Photovoltaics (PV)
Module Market ...

Aug 4, 2025 · The main types of thin-film
photovoltaics (PV) modules are rigid and flexible.
A rigid thin-film photovoltaic (PV) module is a
lightweight, durable ...
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A concise overview of thin film
photovoltaics 

Jan 1, 2022 · Despite the advancements in
photovoltaics, there is only minimal reductions in
the cost of crystalline silicon solar cell
technology. Hence it became crucial to explore
low cost ...

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://www.chrisnell.co.za
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