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DESCRIPTION 

COMPOSITION FOR SURFACE TREATMENT 

 

TECHNICAL FIELD 

[0001] 5 

 The present invention relates to a composition for 

surface treatment. 

BACKGROUND ART 

[0002] 

 In recent years, with the multi-layered wiring on a 10 

surface of a semiconductor substrate, when a device is 

produced, a so-called Chemical Mechanical Polishing (CMP) 

technique for physically polishing and planarizing a 

semiconductor substrate is used.  CMP is a method for 

planarizing a surface of an object to be polished (polished 15 

object) of a semiconductor substrate or the like by using 

a polishing composition (slurry) containing abrasive grains 

of silica, alumina, ceria or the like, an anticorrosive, a 

surfactant, and the like, and the object to be polished 

(polished object) is a wiring, a plug, or the like, which 20 

is made of silicon, polysilicon, silicon oxide, silicon 

nitride, a metal, or the like. 

[0003] 

 On a surface of a semiconductor substrate after a CMP 

step, impurities (defects) remain.  In the impurities, for 25 

example, abrasive grains or a metal, being derived from a 

polishing composition that has been used in CMP; an organic 

matter of an anticorrosive, a surfactant or the like; a 

silicon-containing material being an object to be polished; 

a silicon-containing material or a metal, being generated 30 

by polishing a metal wiring, a plug or the like; and further 

an organic matter of pad scraps or the like being generated 
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from various kinds of pads or the like, are included. 

[0004] 

 When a surface of a semiconductor substrate is 

contaminated with these impurities, the electric 

characteristics of the semiconductor are adversely affected, 5 

and the reliability of a device may be lowered.  Therefore, 

it is desirable to remove these impurities from the surface 

of the object to be polished that has been polished (polished 

object to be polished) after a CMP step. 

[0005] 10 

 As a cleaning composition for removing these impurities, 

for example, those disclosed in Patent Literatures 1 to 4 

are known. 

Citation List 

Patent Literatures 15 

[0006] 

 Patent Literature 1: JP 2009-147389 A 

 Patent Literature 2: JP 2001-064679 A 

 Patent Literature 3: JP 2006-005246 A 

 Patent Literature 4: JP 2005-303060 A 20 

 

SUMMARY OF INVENTION 

Technical Problem 

[0007] 

 However, in a conventional technique, there has been 25 

a problem that defects remaining on a polished object to be 

polished having a silicon-silicon bond and a 

nitrogen-silicon bond cannot be sufficiently removed. 

[0008] 

 Accordingly, a problem to be solved by the present 30 

invention is to provide a composition for surface treatment 

capable of treating a surface of a polished object to be 
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polished by sufficiently removing defects on the surface of 

the polished object to be polished having both of a 

silicon-silicon bond and a nitrogen-silicon bond. 

Solution to Problem 

[0009] 5 

 In view of the above-described problem, the present 

inventors made intensive studies.  As a result, the present 

inventors have found that the above-described problem can 

be solved by providing a composition for surface treatment, 

containing a nonionic water-soluble polymer (A) having a main 10 

chain including only a carbon atom or a main chain consisting 

of a carbon atom and a nitrogen atom (also referred to as 

a nonionic water-soluble polymer (A)); and an anionic 

water-soluble polymer (B) having a main chain including only 

a carbon atom and a side chain having a sulfonic acid group 15 

or a group having a salt thereof or a carboxyl group or a 

group having a salt thereof, and being bonded to the main 

chain including only a carbon atom (also referred to as an 

anionic water-soluble polymer (B)), in which the composition 

is used for surface treatment of a polished object to be 20 

polished containing a silicon-silicon bond and a 

nitrogen-silicon bond and a pH of the composition is less 

than 9.0; and thus have completed the present invention. 

Advantageous Effects of Invention 

[0010] 25 

 According to the present invention, a composition for 

surface treatment capable of treating a surface of a polished 

object to be polished by sufficiently removing defects on 

the surface of the polished object to be polished having both 

of a silicon-silicon bond and a nitrogen-silicon bond can 30 

be provided. 
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DESCRIPTION OF EMBODIMENTS 

[0011] 

 The present invention is a composition for surface 

treatment, containing a nonionic water-soluble polymer (A) 

having a main chain including only a carbon atom or a main 5 

chain consisting of a carbon atom and a nitrogen atom; and 

an anionic water-soluble polymer (B) having a main chain 

including only a carbon atom and a side chain having a sulfonic 

acid group or a group having a salt thereof or a carboxyl 

group or a group having a salt thereof, and being bonded to 10 

the main chain including only a carbon atom, in which the 

composition is used for surface treatment of a polished 

object to be polished containing a silicon-silicon bond and 

a nitrogen-silicon bond and a pH of the composition is less 

than 9.0. 15 

[0012] 

 According to the constitution, a surface of a polished 

object to be polished can be treated by sufficiently removing 

defects on the surface of the polished object to be polished 

having both of a silicon-silicon bond and a nitrogen-silicon 20 

bond. 

[0013] 

 In this regard, the composition according to the present 

invention removes impurities (defects) remaining on a 

polished object to be polished (substrate), and from this 25 

point of view, it can be said that the surface state of the 

surface of the polished object to be polished (substrate) 

is changed (treated).  Therefore, the composition is 

referred to as a “composition for surface treatment”. 

[0014] 30 

 (CMP step) 

 As described above, the composition for surface 
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treatment according to the present invention is used after 

a CMP step. 

[0015] 

 In this regard, the CMP step may be a polishing step 

consisting of a single step, or may be a polishing step 5 

including multiple steps.  As the polishing step including 

multiple steps, for example, there is a step of performing 

a finish polishing step after a preliminary polishing step 

(rough polishing step), or a step of performing a secondary 

polishing step once or more after a primary polishing step, 10 

and then performing a finish polishing step.  Further, as 

the polishing composition to be used in a CMP step, a known 

polishing composition that is used for adequately polishing 

an object to be polished having both of a silicon-silicon 

bond and a nitrogen-silicon bond can be appropriately used, 15 

and for example, one containing abrasive grains of colloidal 

silica or the like, a water-soluble polymer such as 

polyvinylpyrrolidone (PVP), or the like can be preferably 

used.  In addition, as the polishing device, a common 

polishing device can be used, and either a one-side polishing 20 

device or a double-side polishing device may be used.  

Further, as for the polishing pad, polyurethane or the like 

is suitable. 

[0016] 

 As described above, a polished object to be polished 25 

is prepared by performing a CMP step on an object to be 

polished. 

[0017] 

 (Polished object to be polished) 

 An “object to be polished” to be subjected to a CMP step 30 

contains both a silicon-silicon bond and a nitrogen-silicon 

bond.  Accordingly, a “polished object to be polished” on 
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which a CMP step has been performed is also contains a 

silicon-silicon bond and a nitrogen-silicon bond.  Further, 

an “object to be subjected to surface treatment” that is 

subjected to surface treatment by removing residual 

impurities is also contains a silicon-silicon bond and a 5 

nitrogen-silicon bond. 

[0018] 

 In this regard, examples of the object to be polished 

(polished object to be polished) having a silicon-silicon 

bond include polysilicon, amorphous silicon, 10 

single-crystalline silicon, n-type doped 

single-crystalline silicon, p-type doped 

single-crystalline silicon, and a Si-based alloy such as SiGe.  

Examples of the object to be polished (polished object to 

be polished) having a silicon-nitrogen bond include a silicon 15 

nitride film, and SiCN (silicon carbonitride). 

[0019] 

 Supplementarily, the expression “polished object to be 

polished containing both of a silicon-silicon bond and a 

nitrogen-silicon bond” is referred to as a polished object 20 

to be polished, and means that one region contains a 

“silicon-silicon bond” and another region contains a 

“nitrogen-silicon bond” in the polished object to be 

polished. 

[0020] 25 

 According to the composition for surface treatment of 

the present invention, defects on a surface of a polished 

object to be polished containing both of a silicon-silicon 

bond and a nitrogen-silicon bond can be sufficiently removed, 

which has not been conventionally achieved. 30 

[0021] 

 (Composition for surface treatment) 
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 (Nonionic water-soluble polymer (A)) 

 The composition for surface treatment according to the 

present invention contains a nonionic water-soluble polymer 

(A) that has a main chain including only a carbon atom or 

a main chain consisting of a carbon atom and a nitrogen atom.  5 

Herein, the expression “main chain” means a main chain of 

a chain compound constituting a polymer.  The main chain of 

the nonionic water-soluble polymer (A) of the present 

invention includes only a carbon atom or a main chain 

consisting of a carbon atom and a nitrogen atom.  According 10 

to such an embodiment, the expected effects of the present 

invention can be efficiently exerted. 

[0022] 

 In addition, in a preferred embodiment of the present 

invention, the nonionic water-soluble polymer (A) contains 15 

a constituent unit represented by the following formula (1): 

[0023] 

[Chemical formula 1] 

, 

[0024] 20 

in which X is represented by the following formula: 

[0025] 

[Chemical formula 2] 
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, 

[0026] 

R1 to R6 are each independently a hydrogen atom or -J, -J is 

represented by a hydroxyl group, 

[0027] 5 

[Chemical formula 3] 

, 

[0028] 

R7 and R8 are each independently a hydrogen atom or -E, -E 

is represented by the following formula: 10 

[0029] 

[Chemical formula 4] 

, 

[0030] 

and the constituent unit contains at least one of -J and -E. 15 

[0031] 

or 

or 
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 It is presumed that the mechanism by which such a 

composition for surface treatment exerts the expected 

effects of the present invention is as follows.  Of course, 

the scope of protection of the present invention is not 

limited by such a mechanism.  That is, a polished object to 5 

be polished having both of a silicon-silicon bond and a 

nitrogen-silicon bond generally has a hydrogen atom on a 

surface of the polished object to be polished, and therefore, 

has a high contact angle of water.  On the other hand, by 

using the nonionic water-soluble polymer (A) of such an 10 

embodiment, the nonionic water-soluble polymer (A) acts as 

a wetting agent to lower the contact angle of water on a 

surface of the polished object to be polished.  It is presumed 

that impurities are easily removed according to such an 

action.  Note that in the present specification, the symbol 15 

* represents a bonding position. 

[0032] 

 In (1) of the present embodiment, X is represented by 

the following formula: 

[0033] 20 

[Chemical formula 5] 

, 

[0034] 

and it is preferred that at least one of R1 to R4 is -J, and 

-J is a hydroxyl group. 25 

[0035] 

 Further, in (2) of the present embodiment, X is 
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represented by the following formula: 

[0036] 

[Chemical formula 6] 

, 

[0037] 5 

and it is preferred that at least one of R1 to R4 is -J, and 

-J is represented by the following formula: 

[0038] 

[Chemical formula 7] 

. 10 

[0039] 

 

[0040] 

 In addition, in (3) of the present embodiment, X is 

represented by the following formula: 15 

[0041] 

[Chemical formula 8] 
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, 

[0042] 

and it is preferred that at least one of R1, R2, R5 and R6 

is a hydrogen atom, R8 is -E, and -E is represented by the 

following formula: 5 

[0043] 

[Chemical formula 9] 

. 

[0044] 

 10 

[0045] 

 Among them, from the viewpoint of exerting the expected 

effects of the present invention, (1) of the present 

embodiment and (2) of the present embodiment are preferred, 

and (1) of the present embodiment is more preferred. 15 

[0046] 

 In a preferred embodiment of the present invention, the 

nonionic water-soluble polymer (A) is at least one kind 

selected from the group consisting of polyvinyl alcohol (PVA), 

a copolymer containing a constituent unit derived from 20 

polyvinyl alcohol (PVA) as a part of a structure, 

polyvinylpyrrolidone (PVP), a copolymer containing a 
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constituent unit derived from polyvinylpyrrolidone (PVP) as 

a part of a structure, polyvinyl caprolactam, a copolymer 

containing a constituent unit derived from polyvinyl 

caprolactam as a part of a structure, polyN-vinylformamide, 

and a copolymer containing a constituent unit derived from 5 

polyN-vinylformamide as a part of a structure.  According 

to such an embodiment, the expected effects of the present 

invention can be efficiently exerted. 

[0047] 

 In this regard, in a case where the nonionic 10 

water-soluble polymer (A) is a copolymer, the form may be 

any one of a block copolymer, a random copolymer, a graft 

copolymer, and an alternating copolymer. 

[0048] 

 In a preferred embodiment of the present invention, the 15 

nonionic water-soluble polymer (A) is preferably polyvinyl 

alcohol (PVA) or a copolymer containing a constituent unit 

derived from polyvinyl alcohol (PVA) as a part of a structure, 

or polyvinylpyrrolidone (PVP) or a copolymer containing a 

constituent unit derived from polyvinylpyrrolidone (PVP) as 20 

a part of a structure, and the nonionic water-soluble polymer 

(A) is more preferably polyvinyl alcohol (PVA) or a copolymer 

containing a constituent unit derived from polyvinyl alcohol 

(PVA) as a part of a structure.  According to such an 

embodiment, the expected effects of the present invention 25 

can be efficiently exerted. 

[0049] 

 In addition, in a preferred embodiment of the present 

invention, the polyvinyl alcohol (PVA) or the copolymer 

containing a constituent unit derived from polyvinyl alcohol 30 

(PVA) as a part of a structure has a saponification degree 

of 60% or more.  According to such an embodiment, the expected 
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effects of the present invention can be efficiently exerted.  

Further, in a preferred embodiment of the present invention, 

the saponification degree is preferably 80% or more, and more 

preferably 90% or more. 

[0050] 5 

 In the present invention, from the viewpoint of 

sufficiently removing the defects, the weight average 

molecular weight of the nonionic water-soluble polymer (A) 

is preferably 800 or more, more preferably 2,000 or more, 

furthermore preferably 4,000 or more, still more preferably 10 

6,000 or more, and still furthermore preferably 8,000 or more.  

Further, from the viewpoint of sufficiently removing the 

defects, the weight average molecular weight of the nonionic 

water-soluble polymer (A) is preferably 80,000 or less, more 

preferably 60,000 or less, furthermore preferably 45,000 or 15 

less, still more preferably 30,000 or less, and still 

furthermore preferably 20,000 or less.  In this regard, the 

weight average molecular weight is measured by gel permeation 

chromatography (GPC) using a polystyrene of which the 

molecular weight is known as the reference substance. 20 

[0051] 

 From the viewpoint of sufficiently removing the defects, 

the content of the nonionic water-soluble polymer (A) is 

preferably 0.01% by mass or more, more preferably 0.05% by 

mass or more, and furthermore preferably 0.08% by mass or 25 

more, relative to the total mass of the composition for 

surface treatment.  Further, the content of the nonionic 

water-soluble polymer (A) is preferably 5% by mass or less, 

more preferably 1% by mass or less, furthermore preferably 

0.6% by mass or less, still more preferably 0.3% by mass or 30 

less, and still furthermore preferably 0.2% by mass or less. 

[0052] 
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 (Anionic water-soluble polymer (B)) 

 The composition for surface treatment according to the 

present invention contains an anionic water-soluble polymer 

(B), the anionic water-soluble polymer (B) contains a main 

chain including only a carbon atom, and a side chain, and 5 

the side chain is bonded to the main chain including only 

a carbon atom and further has a sulfonic acid group or a group 

having a salt thereof or a carboxyl group or a group having 

a salt thereof.  It is presumed that the mechanism by which 

such a composition for surface treatment exerts the expected 10 

effects of the present invention is as follows.  Of course, 

the scope of protection of the present invention is not 

limited by such a mechanism.  That is, it is presumed that 

the anionic water-soluble polymer (B) functions as a 

dispersant, and removes impurities remaining on a polished 15 

object to be polished.  Note that the expression “side chain” 

is referred to as a chain branching from a “main chain”. 

[0053] 

 As the salt (in particular, counter cation), it is not 

particularly limited, and an ammonium salt, a sodium salt 20 

or the like can be mentioned. 

[0054] 

 A sulfonic acid group or a group having a salt thereof, 

or a carboxyl group or a group having a salt thereof may be 

directly bonded to the main chain including only a carbon 25 

atom as a side chain, or may be bonded to the main chain 

including only a carbon atom via another bonding group.  

Examples of the bonding group include an arylene group having 

6 to 24 carbon atoms, and a divalent acid amide.  In this 

regard, as the arylene group having 6 to 24 carbon atoms, 30 

a phenylene group, a naphthalenediyl group or the like is 

suitable. 
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[0055] 

 In a preferred embodiment of the present invention, the 

anionic water-soluble polymer (B) contains a constituent 

unit represented by the following formula (2): 

[0056] 5 

[Chemical formula 10] 

, 

[0057] 

in which R9 is a hydrogen atom or a methyl group, R10 and R11 

are each independently a hydrogen atom, -COOR12, or -G, 10 

provided that R10 and R11 are not hydrogen atoms at the same 

time, -G is represented by the following formula: 

[0058] 

[Chemical formula 11] 

, 15 

[0059] 

R12, R13 and R15 are each independently a hydrogen atom, an 

alkyl group having 1 to 12 carbon atoms, a hydroxyalkyl group 

having 1 to 12 carbon atoms, or a counter cation, and R14 is 

a divalent group.  According to such an embodiment, the 20 

expected effects of the present invention can be efficiently 

exerted. 

or 
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[0060] 

 In this regard, as the alkyl group having 1 to 12 carbon 

atoms, it may be a straight chain or a branched chain, and 

examples of the alkyl group having 1 to 12 carbon atoms include 

a methyl group, an ethyl group, a propyl group, a butyl group, 5 

a pentyl group, a hexyl group, a heptyl group, an octyl group, 

a nonyl group, a decyl group, an undecyl group, a dodecyl 

group, a tridecyl group, a tetradecyl group, a hexadecyl 

group, a stearyl group, an icosyl group, a docosyl group, 

a tetracosyl group, a triacontyl group, an isopropyl group, 10 

an isobutyl group, a tertiary butyl group, an isopentyl group, 

a neopentyl group, a tertiary pentyl group, an isoheptyl 

group, a 2-ethylhexyl group, and an isodecyl group. 

[0061] 

 Further, as the hydroxyalkyl group having 1 to 12 carbon 15 

atoms, a group in which at least one hydrogen atom of the 

alkyl group having 1 to 12 carbon atoms is replaced with a 

hydroxyl group can be mentioned. 

[0062] 

 In addition, as the divalent group, an alkylene group 20 

having 1 to 12 carbon atoms, an arylene group having 6 to 

24 carbon atoms, or the like can be mentioned.  The alkylene 

group having 1 to 12 carbon atoms is a divalent substituent 

obtained by removing one hydrogen from the above-described 

alkyl group having 1 to 12 carbon atoms.  Further, as the 25 

arylene group having 6 to 24 carbon atoms, a phenylene group, 

a naphthalenediyl group or the like is suitable. 

[0063] 

 In addition, as the counter cation, an ammonium ion, 

a sodium ion or the like can be mentioned. 30 

[0064] 

 In (1) of the present embodiment, R9 is a hydrogen atom 
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or a methyl group, R10 and R11 are each -COOR12 or a hydrogen 

atom, and R12 is a hydrogen atom or a counter cation.  In this 

case, in particular, the pH is preferably less than 7.0, and 

more preferably less than 5.0. 

[0065] 5 

 Further, in (2) of the present embodiment, the anionic 

water-soluble polymer (B) includes a constituent unit in 

which R9 is a hydrogen atom or a methyl group, R10 and R11 are 

each -COOR12 or a hydrogen atom, and R12 is a hydrogen atom 

or a counter cation; and a constituent unit in which R9 is 10 

a hydrogen atom or a methyl group, R10 and R11 are both -COOR12, 

and R12 is a hydrogen atom or a counter cation.  In this case, 

the anionic water-soluble polymer (B) may be in a form of 

an anhydride. 

[0066] 15 

 In addition, in (3) of the present embodiment, R9 is 

a hydrogen atom or a methyl group, R10 and R11 are both -COOR12, 

and R12 is a hydrogen atom or a counter cation. 

[0067] 

 Further, in (4) of the present embodiment, the anionic 20 

water-soluble polymer (B) includes a constituent unit in 

which R9 is a hydrogen atom or a methyl group, R10 and R11 are 

each -COOR12 or a hydrogen atom, and R12 is a hydrogen atom 

or a counter cation; and a constituent unit in which R9 is 

a hydrogen atom or a methyl group, at least one of R10 and 25 

R11 is -COOR12, and R12 is a hydroxyalkyl group having 1 to 

12 carbon atoms. 

[0068] 

 In addition, in (5) of the present embodiment, the 

anionic water-soluble polymer (B) includes a constituent 30 

unit in which R9 is a hydrogen atom or a methyl group, at 

least one of R10 and R11 is -COOR12, and R12 is a hydrogen atom 
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or a counter cation, and R9 is a hydrogen atom or a methyl 

group, at least one of R10 and R11 is -G, -G is represented 

by the following formula: 

[0069] 

[Chemical formula 12] 5 

, 

[0070] 

in which R14 is a divalent group, and R15 is a hydrogen atom, 

an alkyl group having 1 to 12 carbon atoms, a hydroxyalkyl 

group having 1 to 12 carbon atoms, or a counter cation. 10 

[0071] 

 Further, in (6) of the present embodiment, R9 is a 

hydrogen atom or a methyl group, at least one of R10 and R11 

is -G, and -G is represented by the following formula: 

[0072] 15 

[Chemical formula 13] 

, 

[0073] 

in which R13 is a hydrogen atom, an alkyl group having 1 to 

12 carbon atoms, a hydroxyalkyl group having 1 to 12 carbon 20 

atoms, or a counter cation. 

[0074] 
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 In addition, in (7) of the present embodiment, R9 is 

a hydrogen atom or a methyl group, at least one of R10 and 

R11 is -G, and -G is represented by the following formula: 

[0075] 

[Chemical formula 14] 5 

, 

[0076] 

in which R14 is a divalent group, and R15 is a hydrogen atom, 

an alkyl group having 1 to 12 carbon atoms, a hydroxyalkyl 

group having 1 to 12 carbon atoms, or a counter cation. 10 

[0077] 

 Among them, from the viewpoint of exerting the expected 

effects of the present invention, (1) or (2) of the present 

embodiment is preferred, and (1) of the present embodiment 

is more preferred.  In this case, as described above, in 15 

particular, the pH is preferably less than 7.0, and more 

preferably less than 5.0. 

[0078] 

 Further, in a preferred embodiment of the present 

invention, at least one of R10 and R11 in the anionic 20 

water-soluble polymer (B) is -G, -G is represented by the 

following formula: 

[0079] 

[Chemical formula 15] 
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, 

[0080] 

in which R13 is the same as in the above, and the anionic 

water-soluble polymer (B) has a weight average molecular 

weight of 100,000 or more.  According to such an embodiment, 5 

the expected effects of the present invention can be 

efficiently exerted. 

[0081] 

 In the present invention, from the viewpoint of 

sufficiently removing the defects, the weight average 10 

molecular weight of the anionic water-soluble polymer (B) 

is preferably 400 or more, more preferably 1,000 or more, 

furthermore preferably 2,000 or more, and still furthermore 

preferably 2,500 or more.  Further, the weight average 

molecular weight of the anionic water-soluble polymer (B) 15 

may also be 8,000 or more, may also be 10,000 or more, may 

also be 30,000 or more, may also be 50,000 or more, may also 

be 80,000 or more, or may also be 100,000 or more.  In addition, 

from the viewpoint of sufficiently removing the defects, the 

weight average molecular weight of the anionic water-soluble 20 

polymer (B) is preferably 1,000,000 or less, and more 

preferably 900,000 or less, and may also be 300,000 or less, 

may also be 150,000 or less, or may also be 80,000 or less.  

Further, in order to more efficiently obtain the expected 

effects of the present invention, the weight average 25 

molecular weight of the anionic water-soluble polymer (B) 

is preferably 50,000 or less, more preferably 30,000 or less, 

furthermore preferably 10,000 or less, and particularly 
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preferably 8,000 or less. 

[0082] 

 In this regard, the weight average molecular weight is 

measured by gel permeation chromatography (GPC) using a 

polystyrene of which the molecular weight is known as the 5 

reference substance. 

[0083] 

 From the viewpoint of sufficiently removing the defects, 

the content of the anionic water-soluble polymer (B) is 

preferably 0.01% by mass or more, and more preferably 0.05% 10 

by mass or more, relative to the total mass of the composition 

for surface treatment.  Further, the content of the anionic 

water-soluble polymer (B) is preferably 5% by mass or less, 

more preferably 1% by mass or less, furthermore preferably 

0.6% by mass or less, still more preferably 0.3% by mass or 15 

less, and still furthermore preferably 0.2% by mass or less. 

[0084] 

 (pH) 

 The composition for surface treatment according to the 

present invention has a pH of less than 9.0.  When the pH 20 

is 9.0 or more, the expected effects of the present invention 

cannot be exerted.  In this regard, as the value of pH, a 

value measured by the method in Examples is adopted. 

[0085] 

 The composition for surface treatment according to the 25 

present invention is not particularly limited as long as the 

pH is less than 9.0, and the pH is preferably less than 8.0, 

more preferably less than 7.0, and furthermore preferably 

less than 6.0, and may also be less than 4.0, or may also 

be less than 3.5.  According to a preferred embodiment of 30 

the present invention, the pH of the composition for surface 

treatment is less than 7.0.  Further, the pH of the 
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composition for surface treatment according to the present 

invention is preferably 1.5 or more, and more preferably 2.0 

or more. 

[0086] 

 In a case where the pH is adjusted, a pH adjusting agent 5 

is preferably used.  As such a pH adjusting agent, a known 

acid or base, or a salt thereof can be used. 

[0087] 

 Specific examples of the acid that may be used as the 

pH adjusting agent include an inorganic acid such as 10 

hydrochloric acid, sulfuric acid, nitric acid, hydrofluoric 

acid, boric acid, carbonic acid, hypophosphorous acid, 

phosphorous acid, and phosphoric acid; and an organic acid 

such as formic acid, acetic acid, propionic acid, butyric 

acid, pentanoic acid, 2-methylbutyric acid, hexanoic acid, 15 

3,3-dimethyl-butyric acid, 2-ethylbutyric acid, 

4-methylpentanoic acid, heptanoic acid, 2-methylhexanoic 

acid, octanoic acid, 2-ethylhexanoic acid, benzoic acid, 

hydroxyacetic acid, salicylic acid, glyceric acid, oxalic 

acid, malonic acid, succinic acid, glutaric acid, adipic acid, 20 

pimelic acid, maleic acid, phthalic acid, malic acid, 

tartaric acid, citric acid, lactic acid, diglycolic acid, 

2-furancarboxylic acid, 2,5-furandicarboxylic acid, 

3-furancarboxylic acid, 2-tetrahydrofurancarboxylic acid, 

methoxyacetic acid, methoxyphenylacetic acid, and 25 

phenoxyacetic acid.  In a case where an inorganic acid is 

used as the pH adjusting agent, in particular, sulfuric acid, 

nitric acid, phosphoric acid or the like is particularly 

preferred from the viewpoint of improving the polishing speed, 

and in a case where an organic acid is used as the pH adjusting 30 

agent, glycolic acid, succinic acid, maleic acid, citric acid, 

tartaric acid, malic acid, gluconic acid, itaconic acid or 
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the like is preferred. 

[0088] 

 Examples of the base that may be used as the pH adjusting 

agent include an amine such as an aliphatic amine, and an 

aromatic amine; an ammonium solution; an organic base such 5 

as quaternary ammonium hydroxide; a hydroxide of an alkali 

metal, such as potassium hydroxide; a hydroxide of a Group 

2 element; an amino acid such as histidine; and ammonia. 

[0089] 

 Among these pH adjusting agents, from the viewpoint of 10 

the ease of the pH adjustment and of further reducing the 

impurities, nitric acid, an ammonium solution, or an amino 

acid such as histidine is more preferred. 

[0090] 

 The pH adjusting agent may be used alone or in 15 

combination of two or more kinds thereof.  The addition 

amount of the pH adjusting agent is not particularly limited, 

and may be appropriately adjusted so that the polishing 

composition has a desired pH. 

[0091] 20 

 (Dispersing medium) 

 The composition for surface treatment according to one 

embodiment of the present invention generally contains a 

dispersing medium (solvent).  The dispersing medium has a 

function of dispersing or dissolving respective components.  25 

The dispersing medium is more preferably to be only water.  

Further, the dispersing medium may also be a mixed solvent 

of water and an organic solvent in order to disperse or 

dissolve respective components. 

[0092] 30 

 From the viewpoint of inhibiting the contamination of 

an object to be subjected to surface treatment or the action 
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of other components, the water is preferably a water not 

containing impurities as much as possible.  For example, a 

water in which the total content of the transition metal ions 

is 100 ppb or less is preferred.  In this regard, the purity 

of the water can be increased, for example, with an operation 5 

of removing impurity ions by using an ion exchange resin, 

of removing foreign matters by a filter, of distillation, 

or the like.  Specifically, as the water, for example, 

deionized water (ion exchanged water), pure water, ultrapure 

water, distilled water, or the like is preferably used. 10 

[0093] 

 (Other additive agents) 

 The composition for surface treatment according to one 

embodiment of the present invention may contain other 

additive agents at an arbitrary ratio as needed within the 15 

range not inhibiting the effects of the present invention.  

However, since the additive agents cause impurities, the 

addition amount of the additive agents is preferably as small 

as possible, and more preferably the additive agents are not 

contained.  Examples of the other additive agents include 20 

an antiseptic agent, a dissolved gas, a reducing agent, and 

an oxidizing agent. 

[0094] 

 Further, it is preferred that the composition for 

surface treatment according to the present invention does 25 

not contain polishing granules (abrasive grains). 

[0095] 

 (Method for producing composition for surface 

treatment) 

 In addition, in the present invention, there is provided 30 

a method for producing a composition for surface treatment, 

including mixing a nonionic water-soluble polymer (A) having 



 

 25  

a main chain including only a carbon atom or a main chain 

consisting of a carbon atom and a nitrogen atom, and an anionic 

water-soluble polymer (B) having a main chain including only 

a carbon atom and a side chain having a sulfonic acid group 

or a group having a salt thereof or a carboxyl group or a 5 

group having a salt thereof, and being bonded to the main 

chain including only a carbon atom, in which a pH of the 

composition for surface treatment is adjusted to a pH of less 

than 9.0, and is used for surface treatment of a polished 

object to be polished containing a silicon-silicon bond and 10 

a nitrogen-silicon bond. 

[0096] 

 The above-described method for producing a composition 

for surface treatment is not particularly limited, and a 

composition for surface treatment can be obtained by stirring 15 

and mixing respective components constituting the 

composition for surface treatment, and other components as 

needed with a dispersing medium.  The temperature when 

respective components are mixed is not particularly limited, 

and preferably 10 to 40C, and may be raised to increase the 20 

rate of dissolution.  Further, the mixing time is not also 

particularly limited. 

[0097] 

 (Method for surface treatment for polished object to 

be polished) 25 

 As described above, by removing impurities from a 

surface of a polished object to be polished with the use of 

the composition for surface treatment according to the 

present invention, the surface state on the surface of the 

polished object to be polished (substrate) is changed.  This 30 

method is referred to as a “method for surface treatment”.  

Accordingly, in the present invention, a method for surface 



 

 26  

treatment for a polished object to be polished, including 

performing surface treatment on a polished object to be 

polished by using the above-described composition for 

surface treatment is also provided. 

[0098] 5 

 As the method for surface treatment, a general method 

can be used except for using the above-described composition 

for surface treatment.  For example, a method in which a 

polished object to be polished (hereinafter, also referred 

to as “object to be subjected to surface treatment”) is 10 

immersed in a composition for surface treatment, a method 

of performing ultrasonic treatment, a method in which a 

composition for surface treatment is continuously poured and 

flowed to an object to be subjected to surface treatment while 

rotating and treating the object to be subjected to surface 15 

treatment by using a pad, or the like can be mentioned.  As 

the pad, a common nonwoven fabric, polyurethane, a porous 

fluorine resin, or the like may be used without any particular 

limitation. 

[0099] 20 

 As the surface treatment device, a common polishing 

device to which a holder for holding a polished object to 

be polished and the like, a motor capable of changing the 

rotation speed, and the like are attached, and which has a 

polishing platen on which a pad can be stuck, may be used. 25 

[0100] 

 In this regard, the treatment conditions in a case of 

a method in which a composition for surface treatment is 

continuously poured and flowed to a polished object to be 

polished while rotating and treating the polished object to 30 

be polished by using a pad are not also particularly limited, 

and for example, the pressure between the polished object 
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to be polished and the pad is preferably 0.5 to 10 psi.  The 

rotation speed of head is preferably 10 to 100 rpm.  Further, 

the rotation speed of the polishing platen is preferably 10 

to 100 rpm.  The supply amount is not limited, and it is 

preferred that a surface of an object to be subjected to 5 

surface treatment is covered with a composition for surface 

treatment, and the supply amount is for example, 10 to 5000 

ml/min.  Further, the surface treatment time is not also 

particularly limited, and preferably 5 to 180 seconds. 

[0101] 10 

 Within such a range, impurities can be removed more 

favorably. 

[0102] 

 As the temperature of a composition for surface 

treatment at the time of surface treatment, it is not 15 

particularly limited, generally room temperature may be 

accepted, and heating to around 40C or more and 70C or less 

may be accepted within the range not impairing performance. 

[0103] 

 (Water-washing step) 20 

 In the present invention, a water-washing step with 

water may be performed before or after or before and after 

the method for surface treatment according to the present 

invention. 

[0104] 25 

 For example, the surface onto which surface treatment 

has been performed can be washed with pure water using a brush 

(for example, made of polyvinyl alcohol) at a rotation speed 

of 10 to 200 rpm for 10 to 120 seconds.  After that, a polished 

object to be polished to which surface treatment has been 30 

performed can be dried by rotating the polished object to 

be polished at a rotation speed of 100 to 2000 rpm for 10 
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to 120 seconds. 

[0105] 

 (Method for producing semiconductor substrate) 

 In the present invention, an object to be polished that 

is to be subjected to a CMP step contains both a 5 

silicon-silicon bond and a nitrogen-silicon bond, and is 

intended to serve preferably as a semiconductor substrate.  

Impurities remain on a surface of the polished object to be 

polished after a CMP step, and when a semiconductor substrate 

is produced by sufficiently removing defects on the surface 10 

of the polished object to be polished with the composition 

for surface treatment according to the present invention, 

the reliability of a device can be improved without adversely 

affecting the electric characteristics of the semiconductor. 

[0106] 15 

 That is, in the present invention, there is also 

provided a method for producing a semiconductor substrate, 

including treating a surface of a polished object to be 

polished by the above-described method for surface treatment.  

By treating a surface of the object to be polished that has 20 

been polished (polished object to be polished) after a CMP 

step by the above-described method for surface treatment, 

a semiconductor substrate in which impurities are 

significantly reduced can be produced, and as a result, the 

adverse effect on the electric characteristics of the 25 

semiconductor can be suppressed, and the reliability of a 

device can be improved. 

[0107] 

 In this regard, the present invention is a composition 

for surface treatment, containing a nonionic water-soluble 30 

polymer (A) having a main chain including only a carbon atom 

or a main chain consisting of a carbon atom and a nitrogen 
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atom, and an anionic water-soluble polymer (B) having a main 

chain including only a carbon atom and a side chain having 

a sulfonic acid group or a group having a salt thereof or 

a carboxyl group or a group having a salt thereof, and being 

bonded to the main chain including only a carbon atom, and 5 

the composition for surface treatment is used for surface 

treatment of a polished object to be polished containing a 

silicon-silicon bond and a nitrogen-silicon bond and the 

composition for surface treatment has a pH of less than 9.0 

when, which is suitably used for surface treatment of a 10 

polished object to be polished containing a silicon-silicon 

bond and a nitrogen-silicon bond.  In that sense, the 

composition for surface treatment according to the present 

invention is suitably used also for the surface treatment 

of a polished object to be polished containing at least one 15 

of a silicon-silicon bond and a nitrogen-silicon bond.  

Accordingly, in the present application, there is also 

provided a composition for surface treatment, containing a 

nonionic water-soluble polymer (A) having a main chain 

including only a carbon atom or a main chain consisting of 20 

a carbon atom and a nitrogen atom, and an anionic 

water-soluble polymer (B) having a main chain including only 

a carbon atom and a side chain having a sulfonic acid group 

or a group having a salt thereof or a carboxyl group or a 

group having a salt thereof, and being bonded to the main 25 

chain including only a carbon atom, and having a pH of less 

than 9.0, which is used for surface treatment of a polished 

object to be polished containing at least one of a 

silicon-silicon bond and a nitrogen-silicon bond.  For the 

detailed description of the composition for surface 30 

treatment, the above-mentioned description can be applied. 
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Examples 

[0108] 

 The present invention will be described in more detail 

by way of the following Examples and Comparative Examples.  

However, the technical scope of the present invention is not 5 

limited only to the following Examples.  Note that in 

Examples, the expression of “part(s)” or “%” is used, and 

the “part(s)” or “%” represents “part(s) by mass” or “% by 

mass” unless otherwise specifically noted.  Further, unless 

otherwise noted, each operation is performed at room 10 

temperature (25C). 

[0109] 

 <Preparation of polished object to be polished> 

 As an object to be polished, a 12-inch polysilicon wafer 

(thickness: 20  103 Å) and a 12-inch silicon nitride wafer 15 

(thickness: 3  103 Å) were prepared, and these objects to 

be polished were polished under the following polishing 

conditions with the following polishing slurry A to obtain 

polished objects to be polished, respectively. 

[0110] 20 

 (Slurry A) 

 Respective raw materials were mixed in pure water at 

a mixing temperature of around 25C for a mixing time of around 

10 minutes to obtain a slurry A containing 2% by mass of 

abrasive grains (colloidal silica having an average primary 25 

particle size of 35 nm and an average secondary particle size 

of 70 nm) and 0.1% by mass of PVP. 

[0111] 

 (Polishing condition) 

 Polishing device: FREX 300E manufactured by Ebara 30 

Corporation 

 Polishing pad: Dow IC1010 
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 Rotation speed of head: 91 rpm 

 Rotation speed of platen: 90 rpm 

 Pressure between the polished object to be polished and 

the pad: 2 psi 

 Supply amount of polishing composition: 300 ml/min 5 

 Supply of polishing composition: continuous pouring and 

flowing 

 Polishing time: 1 minute 

[0112] 

 <Example 1> 10 

 (Preparation of composition for surface treatment) 

 By mixing PVA (component (A)) shown in Table 1 as a 

component 1, poly(methacrylic acid sodium salt) (component 

(B)) shown in Table 1 as a component 2 and nitric acid as 

a pH adjusting agent in pure water so as to become the 15 

composition shown in Table 1, a composition for surface 

treatment was prepared (mixing temperature: around 25C, and 

mixing time: around 3 minutes).  Note that the saponification 

degree of the “PVA” used in Examples and Comparative Examples 

was 95% or more. 20 

[0113] 

 The pH was confirmed by a pH meter (model number: LAQUA 

manufactured by HORIBA, Ltd.) (solution temperature: 25C). 

[0114] 

 As the weight average molecular weight, a value obtained 25 

with the measurement by gel permeation chromatography (GPC) 

using polystyrene as the reference substance was adopted. 

[0115] 

 (Surface treatment step) 

 Each of the polished objects to be polished prepared 30 

in the above was subjected to surface treatment under the 

following surface treatment conditions by using the 
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composition for surface treatment prepared in the above. 

[0116] 

 (Surface treatment condition) 

 Surface treatment device: FREX 300E manufactured by 

Ebara Corporation 5 

 Polishing pad: Dow IC1010 

 Rotation speed of head: 61 rpm 

 Rotation speed of platen: 60 rpm 

 Pressure between the polished object to be polished and 

the pad: 1 psi 10 

 Supply amount of composition for surface treatment: 300 

ml/min 

 Supply of composition for surface treatment: continuous 

pouring and flowing 

 Surface treatment time: 1 minute 15 

[0117] 

 (Water-washing step) 

 The surface onto which surface treatment had been 

performed was washed with pure water by using a brush made 

of polyvinyl alcohol at a rotation speed of 100 rpm for 50 20 

seconds.  After that, a polished object to be polished to 

which surface treatment had been performed was dried by 

rotating the polished object to be polished at a rotation 

speed of 1500 rpm for 60 seconds. 

[0118] 25 

 (Evaluation of the number of defects) 

 The number of defects (having 0.23 m or more for a 

polysilicon wafer, and 0.16 m or more for a silicon nitride 

wafer) on the entire surface of a 12-inch wafer being the 

polished object to be polished after surface treatment had 30 

been performed and water-washing had been performed was 

evaluated by using SP-1 manufactured by KLA-Tencor 
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Corporation. 

[0119] 

 Specifically, the LPD (Large Particle Distribution) 

value was measured by dark-field measurement (Dark-field 

composited oblique channel).  The results are shown in Table 5 

1. 

[0120] 

 The higher the LPD value is, the poorer the defect 

performance is, and if the number of defects in the 

polysilicon wafer is 360 pieces or less and further the number 10 

of defects in the silicon nitride wafer is 820 pieces or less, 

it can be determined that the polished object to be polished 

can be used for a semiconductor substrate as a polished object 

to be polished having a sufficiently low number of defects 

and having a silicon-silicon bond and a nitrogen-silicon 15 

bond. 

[0121] 

 In this regard, in Examples, evaluations were made by 

using each of the polysilicon wafer and the silicon nitride 

wafer, and also in a case where a polished object to be 20 

polished having both of a silicon-silicon bond and a 

nitrogen-silicon bond, it can be assumed that similar 

evaluation results are obtained. 

[0122] 

 <Other Examples and Comparative Examples> 25 

 In a similar manner as in Example 1, by mixing components 

shown in Table 1, and a pH adjusting agent depending on the 

case, a composition for surface treatment was prepared.  

After that, in a similar manner as that described above, the 

surface treatment and the water-washing were performed, and 30 

the evaluations were made.  The results are shown in Table 

1. 
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[0123] 

 



 

 35  

[0124] 
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[0125] 
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[0126] 
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[0127] 
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[0128] 

 (Consideration) 

 If the composition for surface treatment according to 

the present invention is used, since the number of defects 

in a polysilicon wafer is 360 pieces or less and further the 5 

number of defects in a silicon nitride wafer is 820 pieces 

or less, it is suggested that defects on a surface of a 

polished object to be polished having both of a 

silicon-silicon bond and a nitrogen-silicon bond are 

sufficiently removed.  On the other hand, when compositions 10 

of Comparative Examples are used, the number of defects in 

a polysilicon wafer may exceed 360 pieces, or the number of 

defects in a silicon nitride wafer may exceed 820 pieces, 

and it is suggested that defects on a surface of a polished 

object to be polished having both of a silicon-silicon bond 15 

and a nitrogen-silicon bond cannot be sufficiently removed. 

[0129] 

 Note that this application is based on Japanese Patent 

Application No. 2016-184768, filed with the Japan Patent 

Office on September 21, 2016, the entire content of which 20 

is hereby incorporated by reference. 
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CLAIMS 

1. A composition for surface treatment, comprising 

 a nonionic water-soluble polymer (A) having a main chain 

including only a carbon atom or a main chain consisting of 

a carbon atom and a nitrogen atom, and 5 

 an anionic water-soluble polymer (B) having a main chain 

including only a carbon atom and a side chain having a sulfonic 

acid group or a group having a salt thereof or a carboxyl 

group or a group having a salt thereof, and being bonded to 

the main chain including only a carbon atom, 10 

 wherein the composition is used for surface treatment 

of a polished object to be polished containing a 

silicon-silicon bond and a nitrogen-silicon bond and a pH 

of the composition is less than 9.0. 

 15 

2. The composition for surface treatment according to 

claim 1, wherein 

 the nonionic water-soluble polymer (A) contains a 

constituent unit represented by the following formula (1): 

[Chemical formula 1] 20 

, 

 wherein X is represented by the following formula: 

[Chemical formula 2] 
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, 

 R1 to R6 are each independently a hydrogen atom or -J, 

 -J is represented by a hydroxyl group, 

[Chemical formula 3] 

, 5 

provided that the symbol * represents a bonding position, 

 R7 and R8 are each independently a hydrogen atom or -E, 

 -E is represented by the following formula: 

[Chemical formula 4] 

, 10 

provided that the symbol * represents a bonding position, 

and 

 the constituent unit contains at least one of -J and 

-E. 

 15 

3. The composition for surface treatment according to 

or 

or 
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claim 1 or 2, wherein 

 the nonionic water-soluble polymer (A) is at least one 

kind selected from the group consisting of polyvinyl alcohol 

(PVA), a copolymer containing a constituent unit derived from 

polyvinyl alcohol (PVA) as a part of a structure, 5 

polyvinylpyrrolidone (PVP), a copolymer containing a 

constituent unit derived from polyvinylpyrrolidone (PVP) as 

a part of a structure, polyvinyl caprolactam, a copolymer 

containing a constituent unit derived from polyvinyl 

caprolactam as a part of a structure, polyN-vinylformamide, 10 

and a copolymer containing a constituent unit derived from 

polyN-vinylformamide as a part of a structure. 

 

4. The composition for surface treatment according to any 

one of claims 1 to 3, wherein 15 

 the nonionic water-soluble polymer (A) is polyvinyl 

alcohol (PVA) or a copolymer containing a constituent unit 

derived from polyvinyl alcohol (PVA) as a part of a structure. 

 

5. The composition for surface treatment according to 20 

claim 4, wherein 

 the polyvinyl alcohol (PVA) or the copolymer containing 

a constituent unit derived from polyvinyl alcohol (PVA) as 

a part of a structure has a saponification degree of 60% or 

more. 25 

 

6. The composition for surface treatment according to any 

one of claims 1 to 5, wherein 

 the anionic water-soluble polymer (B) contains a 

constituent unit represented by the following formula (2): 30 

[Chemical formula 5] 
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, 

 wherein R9 is a hydrogen atom or a methyl group, 

 R10 and R11 are each independently a hydrogen atom, 

-COOR12, or -G, provided that R10 and R11 are not hydrogen atoms 

at the same time, 5 

 -G is represented by the following formula: 

[Chemical formula 6] 

, 

provided that the symbol * represents a bonding position, 

 R12, R13 and R15 are each independently a hydrogen atom, 10 

an alkyl group having 1 to 12 carbon atoms, a hydroxyalkyl 

group having 1 to 12 carbon atoms, or a counter cation, and 

 R14 is a divalent group. 

 

7. The composition for surface treatment according to 15 

claim 6, wherein 

 at least one of R10 and R11 in the anionic water-soluble 

polymer (B) is -G, 

 -G is represented by the following formula: 

[Chemical formula 7] 20 

or 
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, 

 wherein R13 is the same as in the above, provided that 

the symbol * represents a bonding position, and 

 the anionic water-soluble polymer (B) has a weight 

average molecular weight of 100,000 or more. 5 

 

8. The composition for surface treatment according to any 

one of claims 1 to 7, wherein 

 the composition for surface treatment has a pH of less 

than 7.0. 10 

 

9. A method for surface treatment for a polished object 

to be polished, comprising 

 performing surface treatment of a polished object to 

be polished by using the composition for surface treatment 15 

according to any one of claims 1 to 8. 

 

10. A method for producing a semiconductor substrate, 

comprising 

 treating a surface of a polished object to be polished 20 

by the method for surface treatment according to claim 9. 

 




