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The Study of High Efficiency Transparent
Organic Light-emitting Diodes
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We conduct both simulation and experiment studies of impacts of simultaneously varying the thicknesses of transparent bottom electrodes and semi-
transparent top thin metal electrodes on optical characteristics (e.g., transmission, reflection) and efficiencies of transparent organic light-emitting devices
(OLEDs). We demonstrated efficient transparent green phosphorescent OLEDs exhibiting a high peak transmittance of up to 81% and rather high total external
quantum efficiencies of up to 21-21.5%. By varying the thicknesses of transparent bottom electrodes and semi-transparent top metal electrodes, the ratio of top
to bottom emission, and the transmissive or reflective hues/appearances of transparent OLEDs in the off state can be tuned, yet without sacrificing total EL

efficiencies or changing their EL colors/patterns. Such tunable optical characteristics of transparent OLEDs may find some interesting applications.

Furthermore, we report efficient transparent small-molecule organic light-emitting devices (OLEDs) with laminated top transparent electrode. This was made
possible via the aid of the transparent conductive adhesive based on conducting polymers. With use of small-molecule materials and efficient phosphorescent
emitters, rather high external quantum efficiency and current efficiency of up to 11.4%, much higher than those in previously reported OLEDs using laminated
top electrodes, were obtained. The transparent OLEDs exhibited rather balanced electroluminescent intensities and spectra from both sides of the devices, a
broad optical transmission band, and a high optical transmittance of up to 77%. It provides a simple and yet effective approach for fabrication of efficient

transparent OLEDs and can be extended to flexible devices or even roll-to-roll processes in future.
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16.6 62.1
16.4 613
Top 5.7 19.3
Bottom 4.9 17.1
Total 10.6 36.4
Top 6.2 23.1
Bottom 5.2 20.0
Total 11.4 43.1
Top 6.2 23.1
Bottom 52 20.0
Total 11.4 431
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