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Title

Abstract of Thesis

Proposition belenging to this thesis is a design, synthesis, and characterization of new
donor-acceptor (D-A) copolymers composed of benzotrithiophene (BTT) or benzobisthiazole (BET),
which is intended to improve the efficiency of organic photoveltaics. From the device parameters,
charge dynamics, and energy—loss process, a coarse bulk heterojunction rather than bulk
recombination was identified as the main cause for the low current density in BTT copolymers (vice
versa in BBT copolymers). Moreover, the D-A manipulation in BTT polymers resulted in a cascade of
HOMO levels and allowed for investigating the major influence of charge transfer state in the device
performance. On the other hand, alkyl side chain engineering in BBT polymers revealed importance
in determining the charge transport mechanism in a BHJ to a similar extent of the design of

7z —conjugated backbone. The study resulted in a significantly improved power conversion efficiency
of BBT polymers bearing different length alkyl chains. Therefore, this work illustrates how the
design of polymer backbone and side alkyl chains affects the energetics, charge transport associated
with mobility, and morphology as well as the polymer orientation.
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