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A Simulation Model for Vaccum-Driven Bonding of Glass Panels
in the Cell Process for LCD Manufacturing

Chul-Wook Ji, Ho Sang Kwak and Kyoung Hoon Kim

A simplified simulation model is designed to investigate the vacuum-driven bonding of glass
panels in the cell process for LCD manufacturing. The bonding process is modelled by the
transient flow of a weakly-compressible fluid in a very thin channel between two horizontal
glass panels. An order of magnitude scaling analysis is conducted based on the characteristic
feature of the channel of which height is much smaller than the horizontal length scales. It is
revealed that the flow in the channel is represented by a Poiseuille flow of a compressible fluid.
A finite volume model has been constructed to acquire the numerical solution to the derived
simplified equations. For a simple test problem of pressure-driven microchannel flow, an
assessment is made of the accuracy and validity of the proposed model. The basic aspects of
vacuum-driven bonding are examined numerically, and the applicability of the present simulation
model is illustrated.

Key Words: LCD ##9% (LCD glass panel), 2134 & (Vacuum-Driven Adhesion), ©]A g
& (Microchannel Flow), EolAlH# f-%(Poiseuille Flow), 7+ 234 (Scaling Analysis),
4 %) 3 A (Numerical Analysis). '
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Fig. 1 DNlustration of the vacuum-driven adhesion
process of LCD glass panels.
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Fig. 2 Results of the numerical tests for the
transient  Poiseuille flow of a
compressible fluid in a shallow channel.
t in the frame means the real time in
unit of second.
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Fig. 3 Vertical velocity distribution in the
channel (a) at t=1s; (b) at steady
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results of numerical simulation by
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Fig. 4 Effects of the presence of unsteady
terms and the slip velocity on the
pressure distribution in the channel.
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