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ABSTRACT
This study focused on the galvanic corrosion between Cu and Ta in iron nitrate slurry under

static or chemical-mechanical polishing (CMP) conditions. From the results of the open circuit
potential and the galvanic current measurements, under no obvious change on open circuit
potentials or galvanic currents conditions, while the areas of Cu and Ta were equal, whether in
static or CMP conditions, Cu was anode and Ta was cathode. However, at the forepart of CMP, the
exchange of anode and cathode on Cu and Ta occurred. When the area of Ta was shrunk to one-
fourth area of Cu, under static condition, the galvanic current also decreased to one-fourth.
Moreover, under CMP condition, the polarity of Cu and Ta would exchange due to Ta

2
O

5
not easy

to form on Ta surface because of the area of Ta being shrunk. Finally, according to the XPS
results, in iron nitrate solution, CuO and Cu(OH)

2
would form on Cu surface and Ta

2
O

5
would

form on Ta surface.
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1. -

Fig.1 Schematic diagram of CMP machine.

2. 

Fig.2 Potentiodynamic polarization curves of copper

and tantalum in iron nitrate slurries during

CMP. 
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Fig.3 Open circuit potentials of single and coupled

systems of copper ( 4.9 cm2 ) and tantalum (

4.9 cm2 ) in iron nitrate slurry under static and

CMP conditions. (a) potential measured from

copper at first; (b) potential measured form

tantalum at first.

( a )
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4. ( 4.9 cm2 ) ( 4.9 cm2 ) 0.1

M Fe ( NO
3 
)

3

(
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Fig.4 Galvanic currents for the couple, combined

with copper ( 4.9 cm2 ) and tantalum ( 4.9 cm2 )

in 0.1 M Fe ( NO
3 
)

3
slurry under CMP and

static conditions. (a) current measured at static

condition at first; (b) current measured at CMP

state at first. 
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5. ( 4.9 cm2 ) (1.2 cm2 ) 

Fig.5 Open circuit potentials of single and coupled

systems of copper (4.9 cm2 ) and tantalum (1.2

cm2 ) in iron nitrate slurry under static and

CMP conditions. The potential was measured

from copper at first. 

6. (4.9 cm2 ) (1.2 cm2 ) 0.1 M

Fe (NO
3 
)

3

Fig.6 Galvanic currents for the couple, combined with

copper (4.9 cm2 ) and tantalum (1.2 cm2 ) in 0.1

M Fe (NO
3 
)

3
slurry under CMP and static

conditions. The current was measured at CMP

state at first.
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7. 0.1 M Fe (NO
3 
)

3
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XPS 

Fig.7 XPS for Cu 2p
3/2

and 2p
1/2

spectrum following

copper immersing in 0.1 M Fe (NO
3 
)

3
solution

for 1 h. 

8. 0.1 M Fe (NO
3 
)

3
1 

XPS 

Fig.8 XPS for Ta 4f
7/2

and 4f
5/2

spectrum following

tantalum immersing in 0.1 M Fe (NO
3 
)

3

solution for 1 h. 
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