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thiazole; (xii)  mercaptomethylimidazole; (xiii) tannic acid; (xiv) thioglycerol; (xv) thiosalicylic 

acid; (xvi) triazole; (xvii) vanillin; (xviii) vanillic acid; (xix) and mixtures thereof. For example, 

the cleaning composition comprises ammonium citrate, ascorbic acid, and cysteine. 

 

WO 2011/000694 A1 discloses an aqueous alkaline cleaning composition comprising (a) at 5 

least one thioamino acid having at least one primary amino group and at least one mercapto 

group, (b) at least one quaternary ammonium hydroxide, (c) at least one specific chelating 

and/or corrosion inhibiting agent, and (d) at least one organic solvent having wetting proper-

ties and a melting point below 0°C. For example, the cleaning composition comprises L-

cysteine, tetramethylammonium hydroxide (referred to as TMAH in the following), ethylene 10 

diamine, and diethylene glycol monobutyl ether. 

 

WO 2011/000758 A1 discloses an aqueous alkaline cleaning composition comprising (a) at 

least one thioamino acid having at least one secondary or tertiary amino group and at least 

one mercapto group and, and (b) at least one quaternary ammonium hydroxide. For exam-15 

ple, the cleaning composition comprises N-acetylcysteine, TMAH, ethylene diamine, and 

diethylene glycol monobutyl ether. In another example, the cleaning composition comprises 

N-acetylcysteine, TMAH, diethylene triamine, 1,2,4-triazole, citric acid, and a surfactant such 

as 3,5-dimethyl-1-hexyn-3-ol or polyoxyethylene sorbitan laurate. 
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Objects 

 

One of the objects of the embodiments disclosed herein was to provide a post-CMP cleaning 

composition and a post-CMP cleaning process appropriate for post-CMP cleaning of copper-

containing microelectronic substrates and showing an improved cleaning performance, par-25 

ticularly  

(i)   the effective prevention of undesirable corrosion of copper-containing surfaces, or 

(ii) high efficiency of removing residues and contaminants which remained after the 

CMP step, or 

(iii) high efficiency of removing passivation films, especially benzotriazole films, from 30 

copper-containing surfaces, or 

(iv) applicability in moderate pH range such as from 4 to 8, or 

(v) the combination of (i) to (iv). 

Furthermore, one of the objects of the embodiments disclosed herein was to provide a post-

CMP cleaning composition containing no or minimal amounts of organic solvents which can 35 

cause environmental and safety concerns. Moreover, one of the objects of the embodiments 

disclosed herein was to provide a post-CMP cleaning composition which does not cause an 

increase of surface roughness of the copper-containing surface or an increase of defects 

thereon. Last but not least, a post-CMP cleaning process was sought that is easy to apply 

and requires as few steps as possible.  40 

 

Summary 

 

Accordingly, a post-CMP cleaning composition comprising:
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This post-CMP cleaning composition of the disclosure is referred to as (Q2) or composition 

(Q2) in the following. 

 

(Q1) and/or (Q2) are generally referred to as (Q) or composition (Q) in the following. 
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Moreover, the use of the composition (Q) for removing residues and contaminants from the 

surface of semiconductor substrates useful for manufacturing microelectronic devices was 

found. 

 

In an embodiment, there is provided the use of the post-CMP cleaning composition as de-10 

fined above for removing residues and contaminants from the surface of semi-conductor 

substrates useful for manufacturing microelectronic devices. 

 

In an embodiment, there is provided a process for manufacturing microelectronic devices 

from semiconductor substrates comprising the step of removing residues and contaminants 15 

from the surface of the semiconductor substrates by contacting them at least once with the 

composition (Q) was found. This process of the embodiments disclosed herein is referred to 

as the process (P) in the following. 

 

Preferred embodiments are explained in the claims and the specification. It is understood 20 

that combinations of preferred embodiments are within the scope of the present disclosure. 

 

Advantages  

 

In view of the prior art discussed above, it was surprising and could not be expected by the 25 

person skilled in the art that the objects underlying the embodiments disclosed herein could 

be solved by the composition (Q) and by the process (P). 

 

It was particularly surprising that the composition (Q) and the process (P) were excellently 

suited for post-processing substrates useful for fabricating electrical devices, in particular, 30 

semiconductor integrated circuits (ICs), more preferably ICs with LSI (large-scale integration) 

or VLSI (very-large-scale integration). It was even more surprising that the composition (Q) 

and the pro- 
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