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Summary: Conjugated polymers (CPs) are emerging materials for many useful applications due to their readily tunable properties by
variation of their chemical structure. Their optoelectronic applications such as solar cells and LED have gained much interest
recently. We have investigated molecular design principles to precisely modulate HOMO and LUMO levels of CPs and the exciton
binding energy of energy harvesting organic dyes in order to realize high power conversion efficiency from organic photovoltaic
cells. Our empirical/computation approach to establish such a molecular design principle will be discussed. Our recent development
of highly emissive pure organic phosphorescence materials will also be presented. Sensors are another interesting application of
CPs. We have developed conjugated polymer-based biosensors to detect various chemicals and clinically important biological
molecules such as mercury, warfare agents, melamine, antibiotics, DNA, potassium, and prostate specific antigen. Our signal
amplifying sensors are designed to achieve high sensitivity by means of the energy harvesting property and highly emissive property
of conjugated polymers. The concept, design principles, and applications of conjugated polymers for self-signal amplifying
biosensors and sensor arrays will be discussed.
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