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Introduction

Silicon-based photovoltaic (PV) panels dominate much of the in-
stalled solar power today but there is a new technology called thin
film which is of growing interest. Thin film panels is called such be-
cause it is produced by depositions of thin, consecutive layers of
atoms, molecules, or ions on a surface. Compare this with the silicon
solar cell where a block of silicon is cut into thin slices (called wafers)
which is then treated with anti-reflective coating and metal con-
tacts.

Thin film panels in production stage can be divided among amor-
phous silicon (a-5i), cadmium telluride (CdTe), and Copper Indium
(Gallium) diSelenide (CIS or CIGS). The first one is widely used in
pocket calculators and other small electronics. Though it's the most
widely used thin film technology, its efficiency is quite low - typically
under 10%. CdTe was the first and only thin film technology to sur-
pass crystalline silicon in price per watt but this is no longer true
with Chinese manufacturers cutting costs in recent years. ClIG5 re-
mains a technology in heavy development due to the difficult mate-
rial processing.

Follow SolarSyz on Twitter @SolarSyz for more up-to-date infor-

mation on solar energy and our suite of products for you. Inter-
ested in more of Shen's posts on solar energy? Follow the author
on Twitter @shenge86.

Reasons Thin Film May Be the Future

Efficiency | BOS | Weight Penetrations | Wind/ Aesthelics
[%6] Cost Earthquake
[5W] resistance
Rack Low 0-20 Many P oson Poor

mcunted kg/m=

c-5i

Ballasted i Low »20 kg/'m*=  None Foor Foor
- 5i

Flex - [

Series

Advantages of thin film panels compared to crystalline Silicon (c-5i) [Credit: Miasole]
Thin films are thin. As absurd as it may sound, silicon doesn't like to
absorb light. Silicon only absorbs light in the particular wavelength
from infrared (heat) to red. It takes over 100 microns of silicon to ab-
sorb the light while thin film only takes 1 micron. This allows thin
film to be applied to almost any kind of surface including metal, plas-
tic, or even paper. They don't need steel or shingles for roofing and
they don't stand out allowing them to blend in with the roof. Due to
their thinness and hence reduced weight, they can also be put on

roofs with weak support.

Thin films are flexible. To be clear, once a thin film is installed, it be-
comes inflexible. However, they can be deposited on flexible sub-
strate materials.

Thin films work well in less light. Traditional silicon cells don't work
well in less light. Thin film solar panels absorbs light over a wider
wavelength. For instance, most rooftops with silicon solar panels
face the south or southwest side where the sunlight is the most di-
rect since crystalline cell efficiency rapidly drops. However, thin film
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weather or early mornings, thin film panels also outperform crys-
talline silicon cells.

Thin films perform well in high heat. Traditional silicon cells suffer a
decrease in efficiency when temperatures go up. Solar panels typi-
cally get highest conversion efficiency at 77 degrees F (25 degrees
C). Some thin film cells even have a slightly elevated efficiency with
higher temperature levels. This can be useful in hot climates and also
enables a better estimate of real energy production prior to installa-
tion.

Present Challenges of Thin Film Panels

Thin films are lower in efficiency. Historically, thin films have effi-
ciencies 5 — 10% lower than that of silicon cells. However, things are
changing. In 2013, GE Global Research created a 19.6% efficiency
panel. In February 2014, First Solar, one of the world’s largest thin
film manufacturers, set a world record for cadmium-telluride (CdTe)
PV cells which can convert 20.4% of solar energy into electricity.
Since then, they have formed a research collaboration with GE. An-
other company called 5tion has produced a 23.2% copper indium
gallium (di) selenide (CI1GS) thin film cell. IT has already scaled its
technology at above 20% efficiency on a prototype module sized 20
cm x 20cm and it anticipates scaling to a larger module is in the hori-
ZOn.

Thin film production may be limited due to scarcity of raw tel-
lurium. First Solar, currently the largest thin film producer, is a
staunch advocate of cadmium telluride thin film. However, while tel-
lurium is plentiful in the universe, it's a very rare element on Earth.
While worldwide electricity demand will surpass tens of terawatts
(trillions of watts) in the next decade, thin film solar cells may be lim-
ited to producing just 0.3 terawatts according to Daniel Kammen of
the Renewable and Appropriate Energy Laboratory at the Univer-
sity of California, Berkeley.

Thin film production is toxic. Both cadmium telluride and C1G5 uses
cadmium which is ranked the 6th most toxic substance. While its use
on a residential roof presents no significant risk, it does present con-
cerns for large utility sized projects. Long term effects also need to
be examined.

Follow SolarSyz on Twitter @SolarSyz for more up-to-date infor-

mation on solar energy and our suite of products for you. Inter-
ested in more of Shen’s posts on solar energy? Follow the author
on Twitter @shenge86.
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