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Abstract
Polymer-based solar cells bring as a future renewable source of energy, and a few difficult
problems need to be solved before commercialization of polymer-based solar cells. The
problems remain with the efficiency of experimental devices and lifetime. In particular, the
conjugated polymers that are typically employed as the active material exhibit mismatched with
solar spectrum. The band gaps are typically higher than 2 eV, and it is believed that lower band
gaps could increase the efficiency by harvesting a larger proportion of sunlight. This study was
synthesized 2 monomers and 2 precursor polymers toward synthesis of conjugated polymers.
Monomer 4,7-bis(2,3-dihydrothieno[3,4-b][1,4]dioxin-5-yl)benzo[c][1,2,5]thiadiazole; M1 was
green solid (95%yield). Monomer 5-(5-(2,3-dihydrothieno[3,4-b][1,4]dioxin-5-yl)thiophen-2-yl)-
2,3-dihydrothieno[3,4-b][1,4]dioxine; M2 was dark red solid (59%yield). Water soluble precursor
poly[2-(thiophen-3-yl)ethyl methacrylate-co-methacrylic acid]; PP1 was white solid (80%yield)
and precursor poly[4-(9H-carbazol-9-yl)-N-ethyI-N,N'-dimethylbutan-1-aminium
bromide](PCEDA):PP2 was brown solid (32%yield). Conducting polymer films were synthesized
by eletropolymerization on indium tin oxide substrates. The photo-physical properties were
investigated by UV-Vis absorption spectrophotometry. Band-gap energies were characterized by
UV-Vis absorption spectrophotometry and cyclic voltammetry. Band gap energies of homopoly
4,7-bis(2,3-dihydrothieno[3,4-b][1,4]dioxin-5-yl)benzol[c][1,2,5]thiadiazole; P1, homopoly  5-(5-
(2,3-dihydrothieno[3,4-b][1,4]dioxin-5-yl)thiophen-2-yl)-2,3-dihydrothieno[3,4-b][1,4]dioxine; P2
copolymer;P3 and PP1/PP2 fiims were 1.61, 1.82, 1.70 and 1.43 respectively. The band gap

experimental results were also compared with the theoretical calculation results.





