
Integrated approach towards elucidating exciton quenching in OLEDs

Research goal: Reveal the exciton-polaron quenching mechanisms of OLEDs

This project belongs to the Open Technology Program; Suppressing Exciton Quenching in OLEDs: an Integrated Approach (SEQUOIA) funded by NWO

[1] The Bumblebee KMC software is provided by SCM (https://www.scm.com) [2] A. Ligthart et al., Organic Electronics, 91, (2021) 106058.
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OLED structure

Results
2-TNATA:Ir(BT)2(acac) (5 wt%)
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➢ Förster radius for TPQ (2-TNATA:Ir(BT)2(acac)) determined

Conclusions

➢ Optoelectronic property of 2-TNATA determined from KMC model
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❑ PL measurement

𝜂PL,rel =
0׬
∞
𝐼total 𝜆, 𝐽 d𝜆
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𝐼total 𝜆, 0 d𝜆

, 𝜂𝜏,rel =
𝜏 𝐽

𝜏 0
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At high current density, 
𝜂PL,rel ≠ 𝜂𝜏,rel

❑ TRPL measurement

𝑹𝐅,𝐓𝐏𝐐 = 𝟒. 𝟒 − 𝟓. 𝟒 𝐧𝐦

Best fit
for 2-TNATA:Ir(BT)2(acac)
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Host-only (2-TNATA 200 nm)
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Host-only (2-TNATA 200 nm)
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Ebinding: 1.0 eV
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Best fit for 2-TNATA

𝝂𝟏,𝐡 = 𝟗. 𝟎 × 𝟏𝟎𝟏𝟎 𝐬−𝟏

J-V measurement

𝝀𝐡 = 𝟎. 𝟐 𝐧𝐦

𝝈𝐇𝐎𝐌𝐎 = 𝟎. 𝟏𝟎 𝐞𝐕

𝑬𝐛𝐢𝐧𝐝𝐢𝐧𝐠 = 𝟏. 𝟎 𝐞𝐕

𝑬𝐋𝐔𝐌𝐎 = −𝟏. 𝟑 𝐞𝐕

Best fit for 2-TNATA

PL measurement over electric field

experiment

RF,TPQ = 4.4 nm

5.4 nm

❑ 𝜂PL,rel simulation fit

η roll-off due to TPQ

Experiment

Simulation

e-

h+

3D-kinetic Monte Carlo[1]

Theory
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Exciton’s pathway

I. radiative decay

II. non-radiative decay

III. dissociation

IV. exciton-exciton annihilation

V. exciton-polaron quenching

• stochastic modelling

• based on material properties
• higher order multipole effect

• DFT calculation

DOS =
𝑁total

2𝜋𝜎2
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Methods[2]
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