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technology, could compete with ¢-5i bt
further development and scaling up of
manufacheing is necessary. Thin-ilm
technologies further allow for specihc
appications (flexible modules, Semi-
transparent modules, dc ). To realise the
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(PV Track — ANM)



Thin film

Thin il modules are constructed by deposiing extremely thin layers of photovoltaic matenals on a low cost backing such as glass, stainless
steel or plastic. Individual 'cells’ are formed by then scribing through the layers with a laser. Thin film cells offer the potential for cost
ceduchions, Firstly, material costs are lower because much less semiconductor matenal is required and, secondly, labour costs are reduced
because the films are produced as large, complete modules and not as individual cells that have to be mounted in frames and wired together,

The most fully developed thin film technology is hydrogenated amorphous silicon. This is the matenal normally used in consumer applications,
although it is used, but less frequently, in power modules. The efficiency of commercial amorphous silicon modules has improved from around
3,5 % in the early 1980's to over 7% currently. The most efficient modules are made with multiple layers of photovoltaic matenal, for instance
three layer amorphous silicon modules with germamum added to two of the layers (a-Si/a-S51Ge/a-51Ge) which have a record cell ethciency of
13,5 %. Other types of thin films can be made using polycrystalline silicon, cadmium telluride (CdTe), and copper indium gallium diselenide
(CIGS).

Typical and maximum module and cell conversion efficiencies (at Standard Test Conditions, 1.e., 1 000 Wm-2, 25 degrees Celsius, solar
spectrum AM1.5) are given in the table below for some of the commercially available PY technologies.

Typical and maximum module and cell conye efficiencies 8t %taadard Test Conditions

Typicalmodule efficiency Maximum recorded Maximum recorded
[%] module efficiency laboratory efficiency
[%] [%]

Single crystalline silicon
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