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Organic LEDs (OLEDs) are widedly used in many types of displays, however understanding
their degradation mechanisms to help improve electro-optical and lifetime performances
remains a challenge. Recently, we developed a correlative analysis protocol that minimises
damages related to analysis beams. It uses a shallow angle bevel crater fabricated inside a
ToF-SIMS analysis chamber [1]. With this preparation method, the in-depth information is
displayed over the surface of the bevel crater. XPS profiles and high-resolution spectra paired
with ToF-SIMS images enable an easy identification of the organic layers and complete
understanding of their chemistry. Here, we present the results of a study on OLEDs after
constant-current electrical ageing, based on this methodology and combining XPS & ToF-
SIMS, using the spectra of single layers as reference. The ageing of OLEDs is first
characterized by the evolution of the profile and fragmentation of molecular ions analyzed by
ToF-SIMS and tandem MS, while XPS brings details in terms of chemical changes and
evolution of the energy band diagram. Both emissive and electron-transport layers are
degraded the most during ageing, whereas other layers show virtually no changes. In the
degraded layers, the observed fragmentation of the characteristic molecules upon ageing
would create defect states in the HOMO-LUMO molecular gap and introduce non-radiative
traps closely related to the decreased electro-optical performances of the devices.
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