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Abstract: Researches in advanced and efficient materials have greatly promoted the fast development of organic
light-emitting diodes (OLEDs). However, the generated photons inside the device can not completely escape into
the external field due to the inherent optical losses, which greatly reduces the electroluminescence efficiency of
OLEDs and hinders the commercialization progress of OLEDs for lighting applications. By manipulating the light
propagation in the vicinity of optical losses, light extraction schemes could efficiently suppress the substrate mode,
the waveguide mode, and the surface plasmon polariton mode, leading to a maximum enhancement factor of 4 in theo-
ry. A large number of reported light extraction strategies could improve the OLED efficiency by 1.05-2 times, but
still lag behind the theorical limit. With this regard, we briefly introduce the optical loss mechanism in OLEDs and
summarize the recent progresses of highly effective light extraction technologies particularly with the promising en-

hancement factor of above 2.
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Fig.2 Schematic fabrication process of the internal scattering layer'™
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tured ITO and OLED™*"
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Tab. 1 Light extraction methods and comparison of their efficiency enhancement
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