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Basics of Copper Damascene Process

Via

Trench

SiO2
SiN

(a) (b)

(c) (d)

Fabrication steps in dual damascene process (a) deposition 
of SiN, SiO2 and etching trenches and vias in SiO2 (b) 
deposition of barrier layer (c) copper fill (d) CMP and 
deposition of SiN (courtesy of Serdar Aksu at NuTool)
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Definition of Feature-Scale Topography

(a)                               (b)

(a) Feature scale topography before dielectric material is 
exposed and (b) feature scale topography after dielectric 

material is exposed
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Three Stages of Wafer-Pad Contact

Only upper part of 
step is in contact 

Both upper and 
bottom parts of step is 
in contact 

Two different 
materials are 
removed 
simultaneously
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Conclusion

• Model based on both linear elastic pad and linear viscoelastic
pad can predict the pattern and time dependency of oxide 
erosion.

•Only model based on linear viscoelastic pad can predict 
the pattern and time dependency of copper dishing.

•Model based on linear viscoelasticity should be used to predict
the topography evolution accurately.  


