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From Molecule to Device
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Screening Emitter Lifetimes
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Predicting Colour Spectra

Exp.: Rausch et al.
Chem. Phys. Lett.
468 (2009) 46
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From Molecule to Layer

o , * MD Deposition
- Explicit Morphological Disorder

— Amorphous Environments

- Hybrid DFT/FF

* DFT-COSMO
— Rapid Materials Screening

- [terative Feed-through to
the Macroscale

2024 © SCM




Multiscale Workflow
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3D-kMC for OLED Stacks

* Stochastic Sampling of Electron Transport

/ - Spatially Resolved
| - Diverse Exciton Interactions

; — Complex Morphologies

o O

* Lifetime Analysis

* Small Signal Analysis

® Hole * Molecule * Optical Outcoupling
© Electron Dye
@® Exciton
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Optical v. Electronic
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* Bulk-average Emission

* Focus on Optics
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* Molecular Interactions

* Role of Morphology
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Nanoscale Analysis
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Lifetime Studies
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Device Efficiency

Roll off Photoluminescence Degradation
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* Coarse-grained
* Pixel-to-pixel variance

* Colour stability
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Integrated Desigh and Optimisation

1.0 B

ag

_Iq_l_j' |

© 0.9F —

>

o 0.8F & =

% i Layer )

v 0.7F Composition =

= - Optimisation -

% 0.6 - (Bumblebee) ~

e 91 TBandgap | Wi -

S 04F Market Optimisation -

: EML (AMS) :
03_ A S S N I N T T R RN S ST SR SR N S SR SR R
0 1000 2000 3000 4000
Time [h]

2024 © SCM 13




Integrated Design and Optimisation

* 3D-kMC Stack Optimisation Progressive Inverse
- Target Properties

* Molecular Screening with DFT, DFTB and
COSMO

~ Ligand Optimisation

~ Compound Reaction Discovery

* Detailed atomistic refinement or

experimental validation for high-value

candidates
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