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Effect of Sn-5Ag coating on the migration of copper conductors 

in de-ionized water
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ABSTRACT
The effect of Sn-5Ag coating on the electrolytic migration of Cu-conductors has been

studied. The Sn-5Ag coating layer with a thickness of 0.67~2 m tends to inhibit the migration of
the copper conductor in de-ionized water at a bias of 5 V. The inhibition becomes more efficient
with increasing the thickness of the coating. Heat treatment ( 250 for 5 minutes) of the coated
specimens pronouncedly increases their resistance to electrolytic migration.    

The investigation of potentiodynamic polarization in 0.01M NaOH is useful in delineation of
the migration inhibition mechanism for the Sn-5Ag coated specimens. For Sn-5Ag coated
specimen, two passive peaks corresponding to the formation of SnO and SnO

2
are observed. Both

oxides on the coating provide a protective layer, which prevents copper dissolution from the
substrate and silver dissolution from the Sn-5Ag coating. Thus  tin oxides resulting from the Sn-
5Ag coating effectively inhibit copper migration of the copper conductors. Furthermore,



comparing the coatings with the thickness of 2 m, Sn-5Ag is superior to Sn-10Pb in the inhibition of copper
electrolytic migration.  
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1 . Sn-5Ag [6]

Table 1. Composition of Sn-5Ag electro- plating bath

2 . Sn-10Pb 

Table 2. Composition of Sn-10Pb electro- plating bath
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1. 

Fig. 1. Preparation process for the Cu conductors

2. 

Fig. 2. Specimens dimension (Unit: mm)

3. 

Fig. 3. Schematic diagram of electrolytic cells

4. Sn-5Ag 2 m 

Fig. 4. The cross-section morphology of Sn-5Ag

coating (about 2 m)
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5. 5V 

(a)15 (b)60 

Fig. 5. Optical micrographs for the bare copper

circuits couple in DI water with a bias of 5 V

for (a) 15 min and (b) 60 min 

6. Sn-5Ag 

5V 

Fig. 6. Current density as a function of time for Cu

and Sn-5Ag coated circuits at a bias of 5V in

DI water

7. (a) 0.67 m (b) 1.33

m Sn-5Ag 5V

60 

Fig. 7. Optical micrographs for the specimen coated

with (a) 0.67 m and (b) 1.33 m Sn-5Ag

migrated in DI water with a bias of 5 V for 60

min 

8. Sn-5Ag 

5V 

Fig. 8. Current density as a function of time for Cu

and Sn-5Ag coated circuits after heat treatment

at a bias of 5V in DI water.
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9. (a) 0.67 m (b) 1.33 m 

Sn-5Ag 

5V 60 

Fig. 9. Optical micrographs for the specimen coated

with (a) 0.67 m and (b) 1.33 m Sn-5Ag and

after heat treatment, then is under migration

test at a bias of 5V in DI water for 60 min 

10. 1.33 m Sn-5Ag 

Fig. 10. Current density as a function of time for Sn-

5Ag 1.33 m coated  specimen before and

after heat treatment. 

11. Sn-5Ag Sn-10Pb 

5V

Fig. 11. Current density as a function of time for Sn-

5Ag and Sn-10Pb coated circuits at a bias of

5V in DI water. 

12. Sn-5Ag Sn-10Pb 

5V

Fig. 12. Current density as a function of time for heat-

treated Sn-5Ag and Sn-10Pb coated circuits at

a bias of 5V in DI water
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13. Sn-5Ag 

Fig. 13. The anodic polarization curves for the Sn-5Ag

coated specimens without heat treatment 

14. Sn-5Ag 

Fig. 14. The anodic polarization curves for the Sn-5Ag

coated specimens after heat treatment
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