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Developing purely organic emissive materials to achieve highly efficient organic light emitting 

diodes (OLEDs) with the desired color range remains a significant challenge. Efficient OLEDs 

with desired color emission require precise control over the molecular orbital and excited-state 

energies of the organic emitter, which can be realized through rational design of the molecular 

structure–property relationship. To address this challenge, my talk will mainly focus on the 

strategies to control the highly occupied and lowest unoccupied molecular orbitals (HOMO 

and LUMO), and to enable harvesting of both singlet and triplet excitons in organic emitters. 

These emitters are typically identify as thermally activated delayed fluorescence (TADF) 

materials. Furthermore, I will discuss multiple approaches to harvest dark triplet excited states 

in organic molecules and explore their potential in OLEDs as well as in other advanced 

optoelectronic applications.1-5 
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