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Abstract

In semiconductor processing, there are two types of particle contaminated onto the
wafer, i.e. dry and wet state particles. In order to evaluate the cleaning performance of
laser shock wave cleaning method, the removal of 1 m sized alumina particle at
different particle conditions from silicon wafer has been carried out by laser-induced
shock waves. It was found that the removal efficiency by laser shock cleaning was
strongly dependent on the particle condition, i.e. the removal efficiency of dry alumina
particle from silicon wafer was around 97% while the efficiencies of wet alumina
particle in DI water and IPA are 35% and 55% respectively. From the analysis of
adhesion forces between the particle and the silicon substrate, the adhesion force of the
wet particle where capillary force is dominant is much larger than that of the dry
particle where Van der Waals force is dominant. As a result, it is seen that the particle
in wet condition is much more difficult to remove from silicon wafer than the particle
in dry condition by using physical cleaning method such as laser shock cleaning.
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Fig. 1. Schematic diagram of the laser shock cleaning (LSC) system
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Materia
Si 25.6
Si02 6.5
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Al203 15.5
Water 4.38
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Fig. 5. Van der Waals and capillary
force of alumina particle on
silicon wafer as a function of
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