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The problem of nanoparticle adhesion and removal from substrates is a challenging one at the sub 100 nm particle 

sizes, since the removal forces become insufficient in overcoming the van der Waals force of adhesion and thus 

removing particles at the above sizes. Traditionally, the semiconductor industry has relied on a combination of 

chemical and hydrodynamic forces to remove particle defects from substrates of interest. Chemicals are used to etch 

the surface and particles and thereby break the bond between the two, and hydrodynamic force is used to carry the 

particles away from the surfaces. As an alternative to chemical etching, strong shockwaves generated in air and liquid 

can be used to detach the particles from surfaces. Here, the feasibility of several methods of shockwave generation, 

their relative merits and efficiency of particle removal, and the particle removal limits are presented.  
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