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A NUMERICAL STUDY ON A THIN FILM MANUFACTURING PROCESS
USING THE CONTROL OF SURFACE ENERGY OF A MICRODROPLET

Y. Suh' and G. Son”

Numerical simulation is performed for microdroplet deposition on a pre-patterned micro-structure. The level-set
method for tracking the liquid-gas interface is extended to treat the immersed (or irregular-shaped) solid surface.
The no-slip condition at the fluid-solid interface as well as the matching conditions at the liquid-gas interface is
accurately imposed by incorporating the ghost fluid approach based on a sharp-interface representation. The method
is further extended to treat the contact angle condition at an immersed solid surface. The present computation of a
patterning process using microdroplet ejection demonstrates that the multiphase characteristics between the
liquid-gas-solid phases can be used to improve the patterning accuracy.
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Fig. 1 Schematic diagram of inkjet patterning process: (a) droplet
placement error and (b) undesired droplet deposition
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Fig. 2 Schematic of self aligned droplet motion
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(b)
Fig. 7 Drop on a textured surface: (a) Wenzel state and (b) Cassie
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