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In the past decade, the progression from aluminum to copper wiring in 
semiconductor integrated circuits required a number of concomitant materials 
developments. One of the most significant changes was the adoption of the 
damascene process to create interconnects, wherein the wires are inlaid into a 
previously patterned isolation dielectric via electrochemical deposition (ECD). 
The high nucleation density of ECD films, however, leads to a very fine grain 
structure which recrystallizes – even at room temperature – within a matter of 
hours or days. In the increasingly aggressive geometries employed for advanced 
interconnects this recrystallization front is impeded, leaving a polycrystalline 
structure which adversely affects the performance and reliability of advanced 
integrated circuits. Conflicting reports in the literature leave some doubt as to 
whether the recrystallization is driven by surface energy, strain energy or mere 
abnormal grain growth. We have therefore begun a series of systematic 
experiments using cryogenic storage to retard recrystallization, enabling us to 
study the kinetics of this rapid transformation. Preliminary results suggest that 
both the driving force and dominant mechanism for recrystallization are strongly 
influenced by the specific geometry of the features of interest. Such studies lay the 
foundation for practical amelioration strategies for the inducement of bamboo 
structure in narrow lines and vias. 
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