Simulation on the Electroless Plating Problem with Moving Boundaries
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ABSTRACT

Electroless plating technique has been widely used in electrical industry. Recently, electroless plating
within microfluidic channels has been proposed as a novel packaging technology at micrometer scale.
However, the presence of fluid motion in microchannel remarkably complicates the interpretation of
experiments. Therefore, modeling of electroless plating coupled with fluid flow equation is essential
for a better understanding of its underlying physical and chemical mechanism. In this study, the change
of physical domain is investigated by a series of algorithms governed by chemical reaction on the
boundary with fluid flow in the domain. We first propose and realize the strategy of combination of
chemical reactions and fluid flows in the governing equations including advection-diffusion equation,
Navier-Stokes equation, and level set equation for capturing interface. In the frame of finite element
method, we apply Chorin’s scheme for Navier-Stokes equation, Crank-Nicolson-Galerkin scheme for
advection diffusion equation, and Taylor-Galerkin finite element model for solving level set equation.
Further, some new methods which offer a pathway to identify the mixed potential on surfaces and the
topological change of the domain are developed for the purpose of solving the coupled equations.
Numerical tests in two dimensional cases will be carried out to justify our proposed numerical schemes
and solution algorithms.
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