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Two low-energy triplets can convert to one 

singlet via triplet-triplet upconversion (TTU), 

resulting in an exciton production yield in 

fluorescence organic light-emitting diodes 

(OLEDs) beyond the theoretical limit. However, 

TTU’s underlying mechanism still remains debated 

with varied viewpoints. Especially, although 

interfacial charge-transfer (CT) interaction has 

been shown to sensitize TTU before, it was 

claimed as a reason for external quantum 

efficiency (EQE) loss for blue TTU OLEDs. [1-3] 

Herein, such interaction at the 

electron-blocking / emissive-layer interface is 

reported as an “overlooked” pathway to enhance 

TTU yields in OLEDs significantly. Figure 1 

depicts the contribution of interfacial exciplex to 

the TTU process. A small offset of the highest 

occupied molecular orbital (HOMO) level at the 

interface enables the formation of a high-energy 

CT exciton between Tris-PCz and NaNaP-A. The 

CT energy is sufficiently high to overcome exciton 

loss, allowing the Tris-PCz/NaNaP-A based 

OLEDs to reach the maximum EQE of ~6% (Fig. 

2). Moreover, the generated triplet CT (3CT) 

non-radiatively decays to the localized excited 

triplet state (3LE) of NaNaP-A. The exceedingly 

dense 3LE excitons, then, trigger efficient TTU at 

the interface. Conversely, replacing Tris-PCz with 

mCBP decreased EQE substantially. As the 

HOMO level of both NaNaP-A and mCBP are 

similar, the CT interface is absent (Fig. 2). 

This research, therefore, underlines an 

important role of the CT interface to exploit the 

full potential of TTU in the pure-blue OLEDs. 
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Figure 1. Charge-transfer interaction at the interface 

between electron-blocking and emitting layer. 

Figure 2. EQE-Current density characteristics of tested 

OLEDs. Inset: Band-gap diagram of Tris-PCz, mCBP and 

NaNaP-A. 
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