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Abstract: As a process of plat panel display production, slot coating is widely used for the coating of photoresist on a
wide glass substrate. A uniform coating thickness is important, and the coating uniformity is divided into nozzle and
machine directions. The machine and nozzle directions coating uniformities are influenced by the operation condition of
coater and flow uniformity inside the die, respectively. Non-uniform coating during steady coating process occurs accord-
ing to those factors, however, non-uniform coating along the machine and nozzle directions has been observed at the
beginning of coating by unsteady flow. In this study, steady and unsteady state flow simulations have been performed
and compared with experiment to examine the causes of non-uniform coating. Computational results exhibited that it took
a time to get a uniform pressure distribution at whole inside the die, and during this period of time edge regions showed
lower exit velocity compared with center region. Subsequently edge regions had thinner coated layers than center region.
However edge regions showed higher exit velocity than center region after steady state, and this made edge regions had
thicker coated layer than center region.
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Figure 1. Unstable and stable coating regions in a coated substrate.

Figure 2. Schematic drawings of slot coater and coated layer on the
substrate.
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Figure 3. Dimensions of die in slot coater.
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Figure 4. Simulation model and boundary conditions.
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Table 1. Material Properties of Photoresist

Density 1.003 g/cm®
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Figure 5. Pressure and velocity distribution of PR in die according to time.
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Figure 6. Velocity profile of PR along the die width at the die exit
for time.
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Figure 7. Three dimensional velocity distribution of PR on the
glass.
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Figure 8. Comparison of exit velocity of PR at center and edge of
the die according to time.
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Figure 9. Pressure and velocity distribution of PR for steady state
of coating.
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