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Extraction of the OLED Device Parameter based on Randomly
Generated Monte Carlo Simulation with Deep Learning

Seung Yeol You'', I-Hoo Park” and Gyu-Tae Kim'

*'School of Electrical Engineering, Korea University

ABSTRACT

Numbers of studies related to optimization of design of organic light emitting diodes(OLED) through machine
learning are increasing. We propose the generative method of the image to assess the performance of the device
combining with machine learning technique. Principle parameter regarding dark spot growth mechanism of the
OLED can be the key factor to determine the long-time performance. Captured images from actual device and
randomly generated images at specific time and initial pinhole state are fed into the deep neural network system. The
simulation reinforced by the machine learning technique can predict the device parameters accurately and faster.
Similarly, the inverse design using multiple layer perceptron(MLP) system can infer the initial degradation factors at
manufacturing with given device parameter to feedback the design of manufacturing process.
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Table 1. Simulation Parameter

Symbol Parameter Range
N Number of dark spots 10-300
t Degradation time 1-100(h)
10 Initial pinhole radius 0.1-2(um)
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Fig. 2. Accelerated simulation of the dark spot growth by image machine learning. (a) Sequence process of the
accelerated simulation system, (b) OLED dark spot size and distribution, (c) correlation between effective area
by simulation(black) and prediction(red).
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