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Abstract: Ultra-low voltage organic light-emitting diodes (OLEDs) can be fabricated using triplet triplet annihila-
tion (TTA) up-conversion organic luminescent materials, which provides the possibility for the realization of high-
power efficiency OLEDs. However, the working mechanism of such devices still needs further research. In this pa-
per, we fabricated Rubrene/C70 orange and m-MTDATA/PIAnCN blue OLEDs, and studied their electrolumines-
cence (EL) performances. It can be seen that both devices have achieved ultra-low turn-on voltages, with the orange
device reaching a turn-on voltage of 1 V and the blue device as low as 2 V. Experimental studies have shown that due
to the large barrier between the two organic layers, an Exciplex is first formed at the interface during the EL process-
es. Subsequently, the exciton energy is transferred to the triplet levels of Rubrene and PIAnCN, ultimately leading
to TTA up-conversion emission of the two molecules. The EL processes can be experimentally verified from the non-
linear relationship between luminance and current density at different current densities, i. e. at low current densi-

ties, luminance is proportional to the square of the current density; while at high current densities, luminance in-
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creases linearly with the increase in current density. By establishing an exciton dynamics model, the EL process is

further proven, providing a physical basis for exploring the mechanism of low-turn-on TTA up-conversion OLEDs.
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tures of the used organic materials.

Schematic diagrams of device structures for (a) orange and (b) blue TTA up-conversion OLEDs. (¢) Molecular struc-
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Fig. 2 EL characteristics of low-turn-on orange TTA up-conversion OLEDs. (a) J-L-V characteristics, (b) EL spectrum at 0.9

V voltage, (¢) EL spectra at 4 V and 5 V voltages, and (d) L-J characteristic.
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