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Thermal Distribution Analysis of Nano Cell OLED with Double Cathode

Kyung-Uk Jang

Department of Electrical Engineering, Gachon University, Seongnam 13120, Korea
(Received February 13, 2025; Revised February 16, 2025; Accepted February 18, 2025)

Abstract: The thermal management issue in OLED (organic light emitting diode) devices has a significant impact on the
efficiency, reliability, and life time of the device. In particular, in OLED systems with multipolar or double cathode electrodes,
it is important to accurately interpret the effect of heat generated by current flow between electrodes on the emitting layer. In
this study, the governing equation was established based on the heat conduction equation to mathematically model and analyze
this heat distribution, and the heat distribution analysis was performed using the COMSOL program. It was confirmed that the
temperature generated in the OLED with the double cathode structure reached a maximum of 343.157 K centered on the emitting
layer. The heat distribution generated in the proposed OLED structure with the double cathode electrodes was confirmed to be
highly distributed in the center toward the double cathode electrodes, which is believed to be because the arrangement of the

double cathode electrodes improves the symmetrical distribution of temperature while reducing power consumption.
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Fig. 1. Diagram of OLED with double cathode.

Table 1. Materials using in OLED layers with double cathode.
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Fig. 2. Mesh analysis of OLED with double cathode.
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Fig. 3. Thermal distribution of OLED with double cathode.
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position and (b) thermal distribution.
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position and (b) thermal distribution.
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