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Effects of Low Workfunction Metal Acetate Layers on the Electroluminescent Characteristics
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Abstract — We investigated the effects of a cathode underlayer on the electroluminescence (EL) characteristics of
organic light-emitting diodes (OLEDs) using various metal acetates (M-acetate, M = Li, Na, K, Cs) as a cathode under-
layer. When 1 nm thick M-acetate layers were used as a cathode underlayer, the OLEDs with M-acetate showed better
EL performance than the device with the conventional LiF electron injection layer except the device with Cs-acetate.
More enhanced current density and improved EL characteristics were obtained when lower work function metal acetate
was employed. In addition, the optimum M-acetate layer thickness that gives the best device performance proved to be
0.7 and 2.0 nm for Li-acetate and Cs-acetate, respectively, probably depending on the molecular size of M-acetate. The
OLEDs with the M-acetate layers of optimized thickness demonstrated more than 60% enhanced current efficiency com-
pared with that of the device using an LiF layer at the same applied voltage.
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Fig. 1. (a) Schematic diagram, device structure and (b) energy band diagram of organic light-emitting diode fabricated in this study.
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Fig. 2. (a) Current density-voltage and (b) luminance-voltage char-
acteristics of OLEDs with varied M-acetate cathode under-
layer.
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Fig. 3. (a) Current density-voltage and (b) luminance-voltage char-
acteristics of OLEDs as a function of the thickness of Cs-acetate
cathode underlayer.
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Fig. 6. Schematic illustration of Stranski-Krastanov growth model.
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