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OLED: Nanometer-thin layer improves efficiency

Scientists at the Max Planck Institute for Polymer Research in Mainz, Germany, have received an
unexpected result: They have discovered a new method to improve contacts in OLEDs. This new approach
leads to a higher energy efficiency and can be used in almost any organic semiconductor element.

Organic light-emitting diodes (OLEDs) are used as light sources in high-quality smartphone displays and large-area
high-end products such as OLED televisions. The main active component in an OLED is a light-emitting layer of an
organic semiconductor, which converts electrical energy into visible light. In an OLED, the organic semiconducting layer
is situated between two electrodes; by applying a voltage across these two electrodes, an electric current passes
through the OLED, which is converted into visible light.

However, for many organic semiconductors, especially for blue- or ultraviolet-emitting materials, it is difficult to inject
the current from the positive electrode into the OLED. This leads to low efficiencies in OLEDs.

Dr. Gert-Jan Wetzelaer, Group Leader at the Max Planck Institute for Polymer Research in Mainz, Germany, has recently
discovered a way of improving the current injection from the positive electrode in OLEDs. Wetzelaer and his team have
covered the positive electrode with an ultrathin layer of another organic semiconductor as a spacer layer between the
electrode and the light-emitting organic semiconductor. Wetzelaer said: “The result was unexpected. This
nanometer-thin layer facilitates charge transfer between the electrode and the organic semiconductor. Although it
seems to be illogical at first, eliminating physical contact between electrode and semiconductor actually improves the
electrical contact.”

Improved contacts in semiconductors

Improving electrical contact with an ultrathin interlayer greatly increases the efficiency of ultraviolet-emitting OLEDs.
The scientists at the MPI for Polymer Research have demonstrated this improvement of electrodes for a large number of
organic semiconductors and for different spacer layers. Professor Paul Blom, Director at the Max Planck Institute for
Polymer Research and head of its Molecular Electronics Department, is convinced: “This simple method of covering
electrodes in OLEDs with an ultrathin layer for current-injection improvement is a resounding success for technical
application in high-end electronics.”

Gert-Jan Wetzelaer and his research team are very confident that this new approach for fabricating improved contacts
can be used in basically any organic-semiconductor device, which could boost their performance now.
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The Max Planck Institute for Polymer Research (MPI-P) ranks among the globally leading research centers in the field of
polymer research since its foundation in 1984. The focus on soft materials and macromolecular materials has resulted in

the worldwide unique position of the MPI-P and its research focus. Fundamental polymers research on both production

and characterization as well as analysis of physical and chemical properties are conducted by scientific collaborators

from all over the world. Presently over 500 people are working at the MPI-P, the vast majority of whom are engaged in
scientific research.

http://www.mpip-mainz.mpg.de/home/en
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Visualization of a current through an OLED, flowing via a thin molecular layer (center) from an electrode (left) to an
organic semiconductor (right).
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