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Electrolytic Migration of Sn-5Ag Coating on Cu and Cu/Ni/Au

Substrates
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ABSTRACT
Electrolytic migration for a couple of conductors, made from bare copper and Ni/Au-

deposited copper electroplated with a coat of Sn-5Ag (5 m in thickness) was investigated. The
electrolytic migration was conducted in deionized water at a dc bias of 5V. the effect of heat
treatment (at 250 for 5 minutes) of the specimens on the electrolytic migration was also
explored.

On the basis of electrochemical data resulted from potentiodynamic polarization and surface
analysis through X-ray photoelectron spectroscopy (XPS), we proposed a mechanism for
electrolytic migration. Different behaviors in electrolytic migration for various specimens are
realized stemmed from this mechanism. In the system of bare copper coated with Sn-5Ag
(denoting as C), silver, copper and tin are responsible for migration. Heat treatment of this system



(denoting as C-h) led to consumption of elemental silver and formation of inter-metallic compound Ag
3
Sn that is less

susceptible for migration. In the system of Ni/Au-deposited copper that is further coated with Sn-5Ag (denoting as G),
only silver and tin are subject to migration since copper is covered and shielded by its Ni/Au-deposits. Heat treatment
of this system (denoting as G-h) also transfers the elemental silver to Ag

3
Sn, hence retards the migration. The resistance

to electrolytic migration increases in the order: C < G < C-h < G-h.

Keywords: Electrolytic migration; Anodic polarization.
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1 .  

Table 1. Compositions of Ni plating bath

2. 

Table 2. Composition of Au pre-plating bath 

3. 

Table 3. Composition of Au plating bath

4. -5 

Table 4. Composition of Sn-5Ag plating bath

5. 

Table 5. Codes of samples and illustrations

6. [6]

Table 6. Solubility of hydroxide
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1. ( : mm) 

(a) (b) 

Fig.1 The patterns of sample for (a) electrolytic

migration test and (b) potentiodynamic test.

2. (a) (b) 

Fig.2 Experimental device for (a) electrolytic

migration test and (b) potentiodynamic test.

3. -5 SEM

Fig.3 The cross section microstructure of Sn-5Ag

coating on Ni/Au coated Cu by SEM. 
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Fig.4 The morphologies of electrolytic migration

tested specimens : (a) C (b) C-h (c) G and (d)

G-h. 

5. C G 

Fig.5 Migration current curves of sample C and

sample G.

6. C-h G-h 

Fig.6 Migration current curves of sample C-h and

sample G-h. 

7. C G 

Fig.7 Potentiodynamic curves of sample C and

sample G. 
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8. C-h G-h 

Fig.8 Potentiodynamic curves of sample C-h and

sample G-h.

9. C XPS

Fig.9 Sn XPS data of sample C at anode after

electrolytic migration test.

10. C XPS

Fig.10 Ag XPS data of sample C at anode after

electrolytic migration test.

11. C-h 

XPS 

Fig.11 Sn XPS data of sample C-h at anode after

electrolytic migration test.
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12. G-h  

XPS 

Fig.12 Ag XPS data of sample G-h at anode after

electrolytic migration test.

13. (a) C (b) C-h 

XPS 

Fig.13 Cu XPS data of (a) sample C and (b) sample

C-h at anode after electrolytic migration test. 
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