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Improvement of Performance for CdSe Quantum Dot LEDs by Using
An Inverted Device Structure and Localized Surface Plasmon Resonance
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Abstract: The improvement of the performance for CdSe quantum dot light emitting diodes ( QD-
LEDs) was studied by using the inverted device structure and localized surface plasmon resonant
(LSPR) coupling of Au nanoparticles with the QDs. We fabricated inverted QD-LEDs with TiO, as
the electron injection/transport layer. The current density-voltage characteristics of electron-only
device were studied. The electron-injection current from the top Al electrode with the forward-bias
voltage (Al was used as the cathode) was symmetrical with that of the bottom ITO electrode with
reverse-bias voltage (ITO was used as the cathode) , indicating the electron injection from ITO to
TiO, is facilitated like the case from Al cathode. It was noticed that the efficiency of QD-LEDs with
Au nanoparticles was enhanced while the drop rate of the efficiency was clearly reduced with increas-
ing the current density. A significant enhancement of 42% for current efficiency of the LEDs was

achieved under high current density of 200 mA/cm’.
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Fig.2 Luminance (a) and efficiency (b) of CdSe QD-

LEDs as a function of current density
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