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The development of new m-conjugated systems has led to the emergence of new devices such as
organic light-emitting diodes (OLEDs), which are the cornerstone of next-generation display screens.
In these display screens, pixels fabricated from phosphorescent OLEDs (PhOLEDs)! are multilayer
architectures composed of injection, transport, blocking and emissive layers (EML). In order to develop
a more virtuous technology (more sustainable and less expensive), simplification of the devices
architecture is mandatory. The ideal devices are the single-layer PAOLEDs (SL-PhOLEDs), with a very
simple stack only constituted of the electrodes and the EML. These devices can hence significantly
decrease their environmental footprint and cost. Nevertheless, removing the functional layers of an
OLED drastically decreases the performances and there is, so far, only a few examples of high-
performance SL-PhOLEDs.>3* Thus, in SL-PhOLEDs, the role of the functional layer should be
performed by the EML and more precisely by the organic semi-conductor (OSC), which should allow
an excellent injection/transport/recombination of charges. In this work, thanks to a rational design of
the OSC, we report a green-emitting SL-PhOLED, displaying a very high external quantum efficiency of
22.7%. This performance is, to the best of our knowledge, the highest reported for SL-PhOLEDs (all
colours considered). The EML of this device is constructed on the barely studied Ir(ppy).acac phosphor
and a high efficiency host material possessing a Donor-spiro-Acceptor design obtained through a quick
and efficient synthesis route. Through a structure/property/device performance relationship study
combining morphological (AFM), photophysical (time-resolved spectroscopy) and charge transport
studies, we show that the EML presents all the required characteristics such as smooth surface, quick
radiative deactivation, and ambipolarity.
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