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A Study on the Fabrication of Slot-Die Coater Based on
Polydimethylsiloxane Using Three-Dimensional Printing Technique
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Recent manufacturing methods for fabricating flexible devices have aftracted a keen interest, with a strong demand by
industrial manufactures. For thin film application on flexible devices, slot-die coating was found to be the most suitable
method having excellent uniformity. Optimization of the reservoir of slot-die coater should be prioritized, since it is an
important parameter affecting the uniformity of the final outcome of the coated layer. However, the numerous designs of
reservoir makes prototyping difficult, and also results in high manufacturing cost. This study analyzed the velocity deviation
of the slot-die coater outlet using CFD analysis, and shape optimization was performed by contour map. We introduce a
facile and low-cost fabrication method for a slot-die coater, using polydimethylsiloxane materials and three-dimensional
printing technique. The fabricated polymer slot-die coater was further evaluated by the leakage test of solution.
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Fig. 2 Screened simulation parameters
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Fig. 3 Simulation results of CFD analysis
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Table 1 Screened parameter

Parameter Unit Levels
Reservoir angle Degree 20, 25, 30, 35
Inlet velocity of fluid mm/s 1, 10, 100
Table 2 Simulation condition for CFD analysis
Parameters Units Value
Fluid type - Newtonian
Outlet pressure Pa 0
Fluid viscosity mPas 1800
Fluid density g/em? 0.96
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Fig. 4 Simulation results: outlet velocity according to reservoir
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Fig. 9 Manufactured slot-die coater with PDMS

Fig. 11 Leakage experiment result of slot-die coater
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