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Delayed fluorescence as a tool to obtain highly 

efficient OLED devices 

The OLED worldwide market is growing rapidly, and Europe needs experts possessing a comprehensive knowledge and 

practical experience in this technology. OLED technology is used in small devices such as smart phones and tablets but also in 

high-end TVs and lighting, as OLEDs are still relatively expensive compared to LCD. But with research progressing towards lower 

cost and longer lifetime, together with a growing trend to use flexible displays in smartphones, etc., the OLED market is growing 

fast. The organic light-emitting diodes (OLED) industry is very demanding in its search for new compounds that could be used as 

the emitter material or in transporting layers. The OLED devices are typically divided into fluorescence and phosphorescence 

devices. Fluorescence is a fast relaxation process, where the excited molecule in the excited singlet state returns to the ground 

state by emitting energy in the form of photons. In fluorescent OLEDs, emission arises from the only radiative decay of singlet 

excitons, are radiative triplet exciton decay is forbidden. The quantum efficiency of a fluorescent emitter based device, therefore, 

will be limited to 25% which means that the 75% triplet excitons will be lost. To increase the efficiency of devices, it is possible to 

link fluorescence and phosphorescence and get up to 100% efficiency by employing the delayed fluorescence processes. In 

theory, in this new type of delayed fluorescence emitters harvesting both singlet and triplet excited states to give 100% internal 

conversion of a charge into light gave the possibility to replace very expensive Ir-based phosphors in OLEDs. In practice, it’s not 

so easy to do it, and there is much misleading information in the literature. Here, I would like to present what are the common 

mistakes in DF analysis and why it’s important to analyse carefully all photophysical processes involved in DF emitters.


