
 
 

Tutorial #2 

Stress generation and evolution during film growth 
Grégory Abadias 

P Prime Institute, Univ. Poitiers (France) 
gregory.abadias@univ-poitiers.fr  

 

The presence of stress in thin films and functional coatings constitutes a major concern in many 
technological applications, as excessive residual stress levels can dramatically affect the 
performance, reliability, and durability of material components and devices. This module will 
start with a description of residual stress sources in PVD thin films, with focus placed on 
intrinsic stress. Stress evolutions during film growth will be presented, and the underlying 
atomistic and microscopic mechanisms will be discussed in the framework of existing 
analytical models. Experimental methods for measuring stress in thin films will be reviewed, 
with main emphasis on wafer-curvature. The influence of growth conditions on intrinsic stress, 
such as kinetics (substrate temperature and deposition flux), energetics (working pressure, bias 
voltage) will be addressed together with the role of impurities and alloying effects. Finally, 
strategies to control and mitigate stress for specific applications will be proposed. 
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