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NUMERICAL SIMULATION OF GAS FLOW IN A VERTICAL FURNACE
FOR SEMICONDUCTOR FABRICATION PROCESSES
— APPLICATION OF THE ILUBCG METHOD
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Semiconductor fabrication processes consist of a large number of heat treatments of wafers
in furnaces. Today horizontal furnaces are commonly used for the heat treatments. The VLSI
technology, however, is demanding larger wafers, smaller scale of the fabrication apparatus, and
less consuming power. Vertical furnaces can satisfy these requirements more easily than
horizontal furnaces.

Gas flow plays an important role in heat treatments in furnaces. This paper simulates the
gas flow in order to help design verical furnaces. The Navier-Stokes equations, internal energy
equation, continuity equation, and equation of state are utilyzed. Generalized coordinate
transformation is employed in order to transform the governing equations from the physical
domain to the computational domain. A fully-implicit finite difference scheme solves the
transformed equations on a uniformly spaced computational grid. The sparce systems of linear
equations are solved by the incomplete LU biconjugate gradient (ILUBCG) method.
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