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CLAIMS 

 

1.  A method of determining leveler concentration in a test solution, comprising:  

(a) providing an electrode having a metal surface;  

(b) exposing the electrode to a pre-acceleration solution comprising at least one 

accelerator compound and allowing the surface of the electrode to become substantially 

saturated with the at least one accelerator compound before removing the electrode from the 

pre-acceleration solution;  

(c) exposing the substantially saturated electrode to the test solution and measuring an 

electrochemical response while plating the substantially saturated electrode in the test solution, 

the test solution having an unknown concentration of leveler; and  

(d) determining the concentration of leveler in the test solution by comparing the 

electrochemical response obtained in operation (c) to a model relating leveler concentration to 

known electrochemical responses.  

 

2.  The method of claim 1, wherein the electrode is a rotating disk electrode.  

 

3.  The method of claim 2, wherein the rotating disk electrode rotates between about 100-

5,000 rotations per minute during operation (c).  

 

4.  The method of claim 1, wherein the model in operation (d) is generated by performing 

operations (a)-(c) with solutions having known leveler concentrations.  

 

5.  The method of claim 1, wherein the electrochemical response is measured through 

galvanometric sweeping, stripping or AC impedance. 

 

6.  The method of claim 1, wherein operation (c) further comprises:  

(i) polarizing the substantially saturated electrode with a constant current; and  

(ii) measuring the substantially saturated electrode's potential over time.  
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7.  The method of claim 1, wherein operation (c) further comprises:  

(i) polarizing the substantially saturated electrode with constant potential; and  

(ii) measuring the current to the substantially saturated electrode or the current density 

over time.  

 

8.  The method of claim 1, wherein the pre-acceleration solution comprises 0.05 to 10 g/L 

accelerator compound in deionized water or weak acid.  

 

9.  The method of claim 1, further comprising:  

applying a current to the electrode during operation (b), wherein the current density is 

greater than 5 mA/cm2.  

 

10.  The method of claim 1, wherein a boundary layer thickness in the test solution near the 

substantially saturated electrode in operation is less than about 60 microns.  

 

11.  The method of claim 1, further comprising:  

regenerating the electrode to its starting condition.  

 

12.  The method of claim 1, wherein the method is performed outside a primary plating 

apparatus.  

 

13.  The method of claim 1, wherein the electrode is plated in a pre-plating solution 

comprising the same metal ions as those present in the test solution.  

 

14.  The method of claim 13, wherein the pre-plating solution does not contain any leveler 

species which are the same as a leveler species whose concentration is sought to be 

characterized in operation (d).  

 

15.  The method of claim 13, wherein the pre-plating solution does not contain any leveler.  



 

37 
 

16. The method of claim 1, wherein the method is repeated between 1 and 10 times per 

day per test solution.  

 

17.  The method of claim 1, further comprising:  

rinsing the substantially saturated electrode before operation (c) to remove unadsorbed 

accelerator compound.  

 

18.  A method of determining leveler concentration in a solution, comprising:  

(a) providing an electrode having a metal surface;  

(b) exposing the electrode to a pre-acceleration solution comprising at least one 

accelerator compound and allowing the surface of the electrode to become substantially 

saturated with the at least one accelerator compound;  

(c) providing a first solution with a known concentration of leveler and a second 

solution with an unknown concentration of leveler;  

(d) preparing a third solution by adding an amount of the second solution to the first 

solution;  

(e) measuring an electrochemical response while plating the electrode in the third 

solution;  

(f) determining the concentration of leveler in the third solution by comparing the 

electrochemical response obtained in operation (e) to a model relating leveler concentration to 

known electrochemical responses; and  

(g) determining the concentration of leveler in the second solution by relating the 

known concentration of leveler in the first solution, the determined concentration of leveler in 

the third solution and the amount of second solution added in operation (d).  

 

19.  The method of claim 18, wherein the second solution comprises a sample of solution 

taken from an electroplating apparatus.  

 



 

38 
 

20.  The method of claim 18, wherein the concentration of leveler in the second solution is 

determined by a controller programmed with instructions to calculate the concentration of 

leveler in the second solution based on the concentration of leveler in the first solution, the 

amount of second solution added in operation (d) and the electrochemical response obtained in 

operation (e).  

 

21.  The method of claim 18, further comprising:  

rinsing the electrode before operation (c) to remove unadsorbed accelerator compound.  

 

22.  The method of claim 18, wherein two or more solutions used in the method are 

provided in different vessels.  

 

23.  The method of claim 22, wherein the vessels are provided on a conveyance 

mechanism.  

 

24.  The method of claim 22, wherein the vessels are stationary and the electrode is 

movable with respect to the vessels. 


