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Abstract: In this paper, the dissipative mechanisms of a Cu pad in a Ball Grid Array (BGA) 

packaging structure during isothermal ageing and uniaxial tension were investigated. From the result 

of the isothermal ageing test, a nonuniform consumption of Cu and large amount of Kirkendall voids 

were observed at the interface of Cu and Cu3Sn. To study the effect of pressure and orientation on 

this phenomenon, molecular dynamics (MD) simulations were conducted on four types of Cu-Cu3Sn 

interface structures with different orientations of Cu. By comparing the diffusion coefficients of 

atoms in those cases, it was found that the tensile stress would inhibit the diffusion of atoms, whereas 

compressive stress would accelerate it, and this would be more significant under a larger magnitude 

of stress and temperature. Note that, in the model with the (101) surface Cu at the interface, both Cu 

and Cu3Sn have a higher diffusion coefficient compared with the model with (001) surface Cu. Thus, 

the orientation of Cu will also contribute to the uniform consumption of the pad. Uniaxial tension 

simulation combined with DXA and CSP analyses on those models also shows the model with (001) 

surface Cu has a greater mechanical reliability in our simulation. 

Highlights: 

 A nonuniform consumption of Cu in BGA packaging structure is found during isothermal ageing 

test. 

 Tensile and compressive stresses are verified to affect the consumption of Cu via molecular 

dynamics simulation. 

 The Cu3Sn-(001) Cu structure is verified to have a higher reliability from the perspective of 

diffusion and interface strength.  
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