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CMP (Chemical Mechanical Polishing) technologies are required to achieve i) planarized surfaces, free from any ii) 
defects, iii) surface roughness, with iv) higher cleanliness and v) higher productivity.  The requirement by the industry 
is becoming more severe and diversified along with further integration of semiconductor devices.  This paper will 
review the challenges and mechanisms of CMP slurries for 32nm and beyond.  The essential functions for CMP slurries 
are: i) material removal, ii) surface protection and iii) contamination control.  Controlling abrasive shapes and surface 
charges are important to achieve higher removal rate.  Additive technologies are key to improve the function for surface 
control (protection).  Contamination including large particles, impurities, agglomerations, byproducts and ambient 
factors such as dissolved gasses and light, also affect the defects and surface roughness (not only affect the surface 
cleanliness).  It is important to eliminate or to control these contaminations to achieve the surfaces required for 32nm 
and beyond. 
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Fig.1 Removal rate of SiO2 as a function of Mechanical 
Energy (Friction � Heal loss) 1).  

Fig.2  (a) Friction and (b) removal rate as a function of 
attractive force between abrasive and surface 2). 

Fig.3  Effectiveness of the cubic abrasives on removal rate and 
scratch. 
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