
AMORPHOUS SILICON THIN FILM
SOLAR CELLS FOR FLEXIBLE
PHOTOVOLTAICS

Therefore, thin-film solar cells are generally

classified according to the photovoltaic material

used. According to these criteria, the following types

of thin-film photovoltaic cells are found. Amorphous

silicon (a-Si) and other thin-film silicones (TF-Si)

Cadmium telluride (CdTe) Gallium indium copper

selenide (CIS or CIGS)

Therefore, two key choices for the flexible PV in

buildings, thin film, as well as organic PV, are briefly

introduced in this section.  VHF PECVD for

high-efficiency amorphous silicon thin-film solar

cells on flexible stainless-steel substrates, with a

cell efficiency within 4.3???5.8% (Source: Huang et

al. 2012).

12: Amorphous Silicon Thin Films 13: CIGS Thin

Films 14: CdTe Thin Films 15: Dye-Sensitized Solar

Cells . Additional resource: J. Poortmans and V.

Arkhipov, Thin Film Solar Cells: Fabrication,

Characterization and Applications. Wiley: West

Sussex, 2006. ISBN 0470091266
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into electricity using solar cells (SCs). Silicon was

early used and still as rst material for SCs

fabrication. Thin lm SCs are called as second

generation of SC fabrication technology. Amorphous

silicon (a-Si) thin lm solar cell has gained

con-siderable attention in photovoltaic research

because of its ability to produce electricity at low

cost.

At present, thin-film solar cells made from

amorphous silicon, Cu(In,Ga)Se 2, CdTe, organics

and perovskites exhibit flexibility 6,7,8,9 but their

use is limited because of their

This anti-reflection strategy can also be applied to

thin-film solar cells and crystalline silicon solar cells

of other structures, such as HIT, Topcon,

Perovskite/c-Si tandem, and so forth, which 
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The solar material is 13 inches wide and up to 2,400

feet long. Polymer Substrate. Flexible yet durable

polyimide substrate enhances flexibility, paper

thinness, and lighter weight. The substrate is as thin

as 1mil (0.025mm) thick. Thin-Film Amorphous

Silicon. Amorphous silicon is the absorber layer in

the solar panels.

Silicon solar cells are a mainstay of commercialized

photovoltaics, and further improving the power

conversion efficiency of large-area and flexible cells

remains an important research objective1,2.

Amorphous silicon (a-Si) is the non-crystalline form

of silicon used for solar cells and thin-film transistors

in LCDs.. Used as semiconductor material for a-Si

solar cells, or thin-film silicon solar cells, it is

deposited in thin films onto a variety of flexible

substrates, such as glass, metal and plastic.

Amorphous silicon cells generally feature low

efficiency.
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The basic concept of flexible thin film PV is

demonstrated in Fig. 4 [87]. There are few

suggested innovations to realize this concept. 

Amorphous silicon-based thin film solar cells with a

band gap of 1.8 eV outperform conventional

traditional monocrystalline silicon PV by more than

20???25% under water [90]. Although there are few

higher 

A number of modeling tools, including AFORS-HET,

SCAPS-1D, and AMPS-1D, have been developed

throughout time specifically for thin-film photovoltaic

systems [23, 37, 38] this work, single-junction n-i-p

hydrogenated amorphous silicon (a-Si:H) thin-film

solar cells were simulated using well-practiced

AFORS-HET (Automated For Simulation of

Heterostructure, v ???

As the solar industry continues to grow, so do its

product offerings. Various alternative solar panel

technologies offer some unique advantages over

traditional solar panels. One alternative to

conventional panels is amorphous solar panels:

thin-film solar panels constructed to be bendable

while using less material. This article will explain 
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This chapter focuses on amorphous silicon solar

cells. Significant progress has been made over the

last two decades in improving the performance of

amorphous silicon (a-Si) based solar cells and in

ramping up the commercial production of a-Si

photovoltaic (PV) modules, which is currently more

than 4:0 peak megawatts (MWp) per year.

We investigate amorphous silicon a-Si:H thin ???lm

solar cells in the n-i-p or substrate con???guration

that allows the use of nontransparent and ???exible

substrates such as metal or plastic 

Flexible thin-film solar cells with high weight-specific

power density are highly desired in the emerging

portable/wearable electronic devices, solar-powered

vehicles, etc. The conventional flexible metallic or

plastic substrates are encountered either overweight

or thermal and mechanical mismatch with deposited

films. In this work, we proposed a novel substrate

for ???
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Conventional amorphous silicon thin-film solar cells

are prepared by a gas decomposition method, with

the substrate temperature of only 200???300 ?C. 

making flexible silicon thin-film cells widely used in

the integrated design of photovoltaic buildings.

Besides, the color of modules is easily matched with

the color of the building to 

There are 3 types of solar Thin-Film cells:

Amorphous Silicon (a-Si) thin-film; This type of

Thin-Film is made from amorphous silicon (a-Si),

which is a non-crystalline silicon making them much

easier to produce than mono or polycrystalline solar

cells.  They are more flexible and lightweight than

the other types making them perfect to be 

What is a thin-film photovoltaic (TFPV) cell?

Thin-film photovoltaic (TFPV) cells are an upgraded

version of the 1st Gen solar cells, incorporating

multiple thin PV layers in the mix instead of the

single one in its predecessor. These layers are

around 300 times more delicate compared to a

standard silicon panel and are also known as a thin 
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Amorphous silicon solar cells are seen as a bright

spot for the future. Innovations keep making

photovoltaic cell efficiency better. The industry's

growing, aligned with the world's green goals. It's

becoming a main part of renewable energy

technology. This growth shows India's dedication to

a sustainable future with affordable, clean power.

The primary dissimilarity between thin-film and c-Si

solar cells lies in the flexible pairing of PV materials.

Thin-film solar cells are cheaper than mature c-Si

wafer cells (sheets). Moreover, thin films are easier

to handle and ???

Flexible and transparent thin-film silicon solar cells

were fabricated and optimized for

building-integrated photovoltaics and bifacial

operation. A laser lift-off method was developed to

avoid 
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Most of recent studies focused on polycrystalline

and amorphous silicon flexible thin-film solar cells

[24], and monocrystalline silicon flexible solar cells

have not had a breakthrough before 2008. In April,

2008, Rogers and co-workers [25] reported that they

successfully made a scalable deformable and

foldable integrated circuit by applying 

Flexible electronics are currently one of the most

important developing trends, which is normally

fabricated and supported on external flexible

substrates. In this work, we experimentally realized

a facile graphene-mediated peel-off technology for

the substrate-free flexible hydrogenated amorphous

silicon (a-Si:H) thin film solar cell. The a-Si:H solar

cells ???

Conventional silicon (Si) solar cells dominate the

photovoltaics market with a market share of about

95% due to their low-cost manufacturing and

reasonable power conversion efficiency (PCE) 1 
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Conventional PV modules are classified as

amorphous silicon, crystal silicon, and thin-film

modules [41]. Silicon-based solar cells are

non-flexible or exhibit slight bendability. As the

thickness of the silicon wafer reduces (<5???50 ?

1/4 m), the cell could become flexible and bendable.

We investigate amorphous silicon (a-Si:H) thin film

solar cells in the n-i-p or substrate configuration that

allows the use of nontransparent and flexible

substrates such as metal or plastic foils such as

polyethylene- naphtalate (PEN). A substrate texture

is used to scatter the light at each interface, which

increases the light trapping in the active layer. In the

first part, we ???

Remarkably, the RTJ thin film solar cells fabricated

on AF substrates have achieved a new record of

PTWR~1628 W/kg, nearly 700%, 400%, 500% and

20% improved compared to the flexible a-Si:H thin

film solar cells in the literature [5], [51], [52], [53], as

summarized in Table 1. This figure-of-merit is

particularly important for developing 
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This chapter covers the current use and challenges

of thin-film silicon solar cells, including conductivities

and doping, the properties of microcrystalline silicon

(the role of the internal electric field, shunts, series

resistance problems, light trapping), tandem and

multijunction solar cells (a-Si:H/a-Si:H tandems,

triple-junction amorphous cells, ???
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