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CLAIMS 

 

1.  An etching composition, comprising:  

a)  hydrofluoric acid in an amount of from about 0.1 wt % to about 5 wt % 

of the composition;  

b)  at least one carboxylic acid, wherein the at least one carboxylic acid is 

in an amount of from about 85 wt % to about 99.9 wt % of the composition;  

c)  at least one complexing agent selected from the group consisting of 

polycarboxylic acids and hydroxycarboxylic acids, wherein the at least one 

complexing agent is in an amount of from about 0.1 wt % to about 10 wt % of the 

composition; and  

d)  water in an amount of from about 0.01 wt % to about 10 wt % of the 

composition.  

 

2.  The composition of claim 1, wherein the hydrofluoric acid is in an amount of 

from about 0.1 wt % to about 4.5 wt % of the composition.  

 

3.  The composition of claim 1, wherein at least one carboxylic acid comprises R-

-COOH, in which R is H or C1-C6 alkyl.  

 

4.  The composition of claim 1, wherein the at least one carboxylic acid 

comprises formic acid, acetic acid, trifluoroacetic acid, propionic acid, lactic acid, 

butyric acid, valeric acid, or caproic acid.  

 

5.  The composition of claim 1, wherein the at least one carboxylic acid is in an 

amount of from about 85 wt % to about 99 wt % of the composition.  

 

6.  The composition of claim 1, wherein the at least one complexing agent 

comprises oxalic acid, citric acid, or 2-hydroxybenzoic acid.  

 

7.  The composition of claim 1, wherein the at least one complexing agent is in 

an amount of from about 0.1 wt % to about 9.5 wt % of the composition.  
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8.  The composition of claim 1, further comprising at least one oxidizing agent.  

 

9.  The composition of claim 8, wherein the at least one oxidizing agent 

comprises nitric acid, KMnO4, H2O2, H5IO5, or NaClO4.  

 

10.  The composition of claim 1, wherein the at least one oxidizing agent is in an 

amount of from about 0.01 wt % to about 0.5 wt % of the composition.  

 

11.  The composition of claim 1, further comprising at least one hexafluorosilicate 

compound.  

 

12.  The composition of claim 11, wherein the at least one hexafluorosilicate 

compound comprises H2SiF6, Na2SiF6, K2SiF6, or (NH4)2SiF6.  

 

13.  The composition of claim 11, wherein the at least one hexafluorosilicate 

compound is in an amount of from about 0.1 wt % to about 5 wt % of the 

composition.  

 

14.  The composition of claim 1, further comprising at least one sulfonic acid.  

 

15.  The composition of claim 14, wherein the at least one sulfonic acid comprises 

p-toluene sulfonic acid, methanesulfonic acid, or dodecylbenzene sulfonic acid.  

 

16.  The composition of claim 14, wherein the at least one sulfonic acid is in an 

amount of from about 0.1 wt % to about 10 wt % of the composition.  

 

17. The composition of claim 1, wherein the water is in an amount of from about 0.01 

wt % to about 9 wt % of the composition.  

 

18.  The composition of claim 1, further comprising at least one organic solvent.  
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19.  The composition of claim 18, wherein the at least one organic solvent has a 

partition coefficient (log P) of greater than 0.  

 

20.  The composition of claim 18, wherein the organic solvent is in an amount of 

from about 0.1 wt % to about 20 wt % of the composition.  

 

21.  The composition of claim 1, further comprising at least one surfactant.  

 

22.  The composition of claim 21, wherein the at least one surfactant is in an 

amount of from about 0.0001 wt % to about 1 wt % of the composition.  

 

23.  The composition of claim 1, wherein the composition has a pH at most about 

1.  

 

24.  A method, comprising:  

contacting a semiconductor substrate containing Ta or TaN with a 

composition of claim 1 to remove the Ta or TaN.  

 

25.  The method of claim 24, further comprising rinsing the semiconductor 

substrate with a rinse solvent after the contacting step.  

 

26.  The method of claim 25, further comprising drying the semiconductor 

substrate after the rinsing step.  

 

27.  The method of claim 24, wherein the method does not substantially remove 

Cu or a dielectric material on the semiconductor substrate. 


