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Abstract:

The past decade has seen rapid growth in the study of the organic electronics and
optoelectronics properties of organic semiconductors and their application in
practical devices. The discovery of semiconducting polymers stimulated the
research field of organic electronics. The development of a diversity of
organic-based optoelectronics, such as light-emitting diodes, photodiodes,
field-effect transistors, memory devices and solar cells has been reported,
providing appealing alternatives to inorganic-based electronics. Conducting
polymers with a n-conjugated (hetero) aromatic backbone are capable of
transporting charge and interacting efficiently with light which enables their
utilization in a variety of opto-electronic devices. One of the most important
applications of conducting polymer is being fabricated into organic light-emitting
diodes (OLEDs). In the sandwich structure of OLEDs, the holes and electrons
injected from the device contacts recombine and produce luminescence with a
wavelength (i.e. color) dictated by the energy difference between the molecular
excited and ground states as the result of an electric current flown the conducting
polymer layer. OLEDs have a lot of advantages, like light weight, no need of
backlight, flexible flat panel. This novel save-on energy display technology is poised
to become the thinnest and most ecologically-friendly screens on the planet.

Photovoltaic (PV) technology is currently enjoying substantial growth and
investment, owing to worldwide sensitivity to energy security and the importance of
renewable energy as a means to mitigate carbon emissions. Conducting
polymer-based organic solar cells (OSCs) is a significant source of renewable and
GREEN energy. Polymer solar cells have attracted great attention in academy and
industry because of their advantages of easy fabrication, light weight, low cost, and
flexible devices for a variety of potential opto-electronic applications.
Polymer-based solar cells are attractive in that they can be coated or printed from
solution onto flexible substrates by a variety of techniques and thus inexpensive
large-volume manufacturing must be possible, which promotes the development of
polymer solar cells of high performance for realizing commercialization. In
photovoltaic (PV) devices, bound electron-hole pairs (excitons) are created upon
illumination. To convert the harvesting light into electricity, the excitons must first
dissociate into the separate charges which then have to be collected at the device
contacts (holes at the anode and electrons at the cathode). The principles of this
process can be regarded as the inverse of the EL (OLEDs) process.

Flexible plastic solar cell (PSC) is one of the most preferred technologies for
large-scale commercial utilization of solar energy. Polymer solar cell must and will
make a significant contribution to our energy needs. It will have remarkable and
promising economic profits, social and ecological beneficiaries. However, the
energy conversion efficiency (ECE) and operating lifetime of the cells are not yet



competitive with inorganic solar cells. They need to be improved for future
commercial applications. Many groups around the world are developing extensive
investigation on it.
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