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Fig. 3 
 
 
 
 

 
 
 

Fig. 4  

(b) 

(a) 
Spalled intermetallics 

Consumed Ni (V) layer in UBM  

Intermetallics adhered well to the UBM, 
which will exhibit high solder joint strength  

Protected Ni(V) layer in UBM  
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Fig. 5  
 
 
 
 

  
 
 

Fig. 6  
 
 

(b) 

(a) 

Intermetallic compounds  

Intermetallics adhered well to the UBM, 
which will exhibit high solder joint strength  

Protected Ni(V) layer in UBM  

Consumed Ni (V) layer in UBM  
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Fig. 7a 
 
 
 
 

 
 
 

Fig. 7b 
 

Porous structure in UBM 

Protected Ni(V) layer in UBM  

Intermetallic compounds  

Intermetallic compounds  
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Fig. 7c 
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