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Study on Chucking Force and Substrate Deformation Characteristics
of Electrostatic Chuck for Deposition According to Substrate Sizes
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ABSTRACT

A Electrostatic chuck is a device that fixes the substrate, using the force between charges applied between two
parallel plates to attract substrates such as wafers or OLED panels. Unlike mechanical suction methods, which rely on
physical fixation, this method utilizes the force of electrostatics for fixation, making it important to verify the
adhesion force. As the size of the substrate increases, deformations due to gravity or chucking force also increase, and
the adhesion force decreases rapidly as the distance between the chuck and the substrate increases. The outlook for
displays is shifting from small to large OLEDs, necessitating consideration of substrate deformations. In this paper, to
confirm the deformation of the substrate through various patterns, a simplified 2D model using Ansys' electromag-
netic field analysis program, Maxwell, and the static structural analysis program, Mechanical, was utilized to observe
changes in adhesion force according to the variation in the air gap between the substrate and the chuck. Additionally,
the chucking force was analyzed for the size of the substrate, and the deformation of the substrate was confirmed

when gravity and chucking force act simultaneously.
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Model Length of one side[mm] Hight[mm)]
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ESC Bottom 0.5
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