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Abstract

In the recent years, the polymer solar cell or organic photovoltaic
have attracted a lot of attention due to their distinctive properties such as
solution process, light-weight, semitransparent, and flexibility. By an
adequate design of device structure, the state of art of the power
conversion efficiency even reached a commercial validation value of
>10%. In the field of research the transparent conducting electrode, i.e.
bottom electrode, and top electrode of polymer solar cell have been
widely employed by sputtered ITO or thermal evaporated metal. The
high vacuum requirement and the inflexible, fragile property of ITO
hinder the advantage and application of polymer solar cell. The
alternative choice of solution processible electrode materials must be
developed to further push this technique toward commercialization.

In the present work, we investigate the choice of different materials
as the interconnection layer of the invert tandem polymer solar cell and
its influence on the power conversion efficiency. With PEIE modified
ZnO nanoparticle as interconnection layer, an efficiency of tandem
device as high as 8.3% has been reached. We also develop a silver
nanowire-conducting polymer composite material to fulfill the goal of

solution processible electrode of polymer solar cell. We set up a



two-dimensional computer-control translation stage with a commercial
air brush and coating the silver nanowire onto substrate with this
home-made equipment by spray coating instead of spin coating, which
results in an uneven film of silver nanowire due to the poor
dispersibility of silver nanowire in solvent. In addition, we fill the void
of silver nanowire by spray highly conductive polymer PH 1000. With
this silver nanowire-conducting polymer composite electrode, we are
able to fabricate polymer solar cell with solution processible bottom
electrode and top electrode with good fill factor comparable to those

fabricated on vacuum deposited electrode.
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