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SURFACE TREATMENT COMPOSITION, METHOD FOR PRODUCING 

SURFACE TREATMENT COMPOSITION, SURFACE TREATMENT METHOD, 

AND METHOD FOR PRODUCING SEMICONDUCTOR SUBSTRATE 

BACKGROUND OF THE INVENTION 5 

Field of the Invention 

[0001] 

The present invention relates to a surface treatment 

composition, a method for producing a surface treatment 

composition, a surface treatment method, and a method for 10 

producing a semiconductor substrate. 

Description of the Related Art 

[0002] 

 In recent years, with multilayer-wiring on the 15 

surface of a semiconductor substrate, a so-called 

chemical mechanical polishing (CMP) art of polishing the 

semiconductor substrate for planarization has been 

utilized in manufacturing a semiconductor device.  The 

CMP is a method for planarizing the surface of a 20 

polishing object (object to be polished), such as a 

semiconductor substrate, using a polishing composition 

(slurry) containing abrasives, such as silica, alumina, 

and ceria, anticorrosives, surfactants, and the like.  

Examples of the polishing object (object to be polished) 25 

include silicon, polysilicon, a silicon oxide film 

(silicon oxide), silicon nitride, wiring lines containing 

a metal and the like, a plug, and the like. 
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[0003] 

 On the semiconductor substrate surface after a CMP 

step, a large amount of impurities (defects) remain.   

Examples of the impurities include organic matter, such 

as abrasives, metals, anticorrosives, and surfactants 5 

derived from a polishing composition used in the CMP, 

silicon containing materials and metals generated by 

polishing silicon containing materials, metal wiring 

lines, plugs, and the like which are polishing objects, 

and further organic matter, such as pad debris generated 10 

from various pads, for example. 

[0004] 

 When the semiconductor substrate surface is 

contaminated with these impurities, the electrical 

characteristics of the semiconductor are adversely 15 

affected, so that there is a possibility that the 

reliability of the semiconductor device decreases.  

Therefore, it is desirable to introduce a cleaning step 

after the CMP step to remove these impurities from the 

semiconductor substrate surface. 20 

[0005] 

 As a cleaning liquid (cleaning composition) used for 

such a cleaning step, one disclosed in PTL 1 is 

mentioned, for example.  PTL 1 discloses a slurry 

composition for chemical mechanical polishing containing 25 

water, polishing abrasives, and one or more types of 

water-soluble polymers containing a polyvinyl alcohol 

structural unit. 
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Citation List 

 Patent Literature 

[0006] 

 PTL 1: JP 2012-74678 A 5 

 

SUMMARY OF THE INVENTION 

[0007] 

 In cleaning of a polishing object after polishing, a 

further defect reduction has been desired. 10 

[0008] 

 Herein, the present inventors have examined the 

relationship between the type of the polishing object 

after polishing and the type of the defects.  As a 

result, the present inventors have found that organic 15 

residues are likely to remain on the surface of the 

polishing object after polishing (for example, 

semiconductor substrate after polishing) containing 

silicon nitride, silicon oxide, or polysilicon and such 

organic residues may cause destruction of the 20 

semiconductor device. 

[0009] 

 The present invention has been made in view of the 

above-described problems.  It is an object of the present 

invention to provide a means capable of sufficiently 25 

removing organic residues present on the surface of a 

polishing object after polishing containing silicon oxide 

or polysilicon. 
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[0010] 

 The present inventors have extensively advanced an 

examination in view of the above-described problems.  As 

a result, the present inventors have found that organic 

residues present on the surface of a polishing object 5 

after polishing containing silicon oxide or polysilicon 

can be sufficiently removed by the use of a surface 

treatment composition containing a polymer having a 

constituent unit represented by Formula (1) below and 

water, and thus has accomplished the present invention. 10 

[0011] 

 

 In Formula (1) above, R1 is a hydrocarbon group 

having 1 to 5 carbon atoms and R2 is a hydrogen atom or a 

hydrocarbon group having 1 to 3 carbon atoms. 15 

[0012] 

 The present invention provides a means capable of 

sufficiently removing organic residues present on the 

surface of a polishing object after polishing containing 

silicon oxide or polysilicon. 20 

 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0013] 
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Hereinafter, the present invention is described. 

The present invention is not limited only to the 

following embodiment. 

[0014] 

 In this specification, in the specific names of 5 

compounds, the indication “(meth)acryl” refers to “acryl” 

and “methacryl” and the indication “(meth)acrylate” 

refers to “acrylate” and “methacrylate”. 

[0015] 

[Organic residues] 10 

In this specification, organic residues indicate 

components containing organic matter, such as organic low 

molecular weight compounds and high molecular weight 

compounds, organic salts, and the like among contaminants 

adhering to the surface of a polishing object after 15 

polishing. 

[0016] 

Examples of the organic residues adhering to a 

cleaning object include pad debris generated from a pad 

used in a polishing step or a rinse polishing step which 20 

may be optionally provided described later, components 

derived from additives contained in a polishing 

composition used in the polishing step or a rinse 

polishing composition used in the rinse polishing step, 

and the like, for example. 25 

[0017] 

The organic residues and the other contaminants are 

greatly different in color and shape.  Therefore, it can 
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be visually determined by SEM observation whether the 

contaminants are the organic residues.  As necessary, the 

determination may also be performed by ultimate analysis 

by means of energy dispersive X-ray spectroscopy (EDX). 

[0018] 5 

[Polishing object after polishing] 

 In this specification, the polishing object after 

polishing means a polishing object after being polished 

in the polishing step.  The polishing step is not 

particularly limited and is preferably a CMP step. 10 

[0019] 

 A surface treatment composition according to one 

aspect of the present invention is preferably used for 

reducing the organic residues remaining on the surface of 

a polishing object after polishing (hereinafter also 15 

simply referred to as “cleaning object”) containing 

silicon nitride (hereinafter also simply referred to as 

“SiN”), silicon oxide, or polysilicon (hereinafter also 

simply referred to as “Poly-Si”).  Examples of the 

polishing object after polishing containing silicon oxide 20 

include, for example, a TEOS type silicon oxide surface 

(hereinafter also simply referred to as “TEOS”) generated 

using tetraethyl orthosilicicate as a precursor, an HDP 

film, a USG film, a PSG film, a BPSG film, an RTO film, 

and the like. 25 

[0020] 

 The polishing object after polishing is preferably a 

semiconductor substrate after polishing and is more 
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preferably a semiconductor substrate after the CMP.  This 

is because particularly the organic residues may cause 

destruction of a semiconductor device, and therefore, 

when the polishing object after polishing is a 

semiconductor substrate after polishing, a cleaning step 5 

of the semiconductor substrate is required to be a step 

capable of removing the organic residues as much as 

possible. 

[0021] 

 Examples of the polishing object after polishing 10 

containing silicon nitride, silicon oxide, or polysilicon 

include, but are not particularly limited to, a polishing 

object after polishing containing a silicon nitride 

simple substance, a silicon oxide simple substance, and a 

polysilicon simple substance, a polishing object after 15 

polishing in a state in which materials other than 

silicon nitride, silicon oxide, and polysilicon are 

exposed to the surface in addition to silicon nitride, 

silicon oxide, or polysilicon, and the like.  Herein, 

examples of the former include, for example, a silicon 20 

nitride substrate, a silicon oxide substrate, or a 

polysilicon substrate which is a conductor substrate.  As 

the latter, the materials other than silicon nitride, 

silicon oxide, or polysilicon are not particularly 

limited and tungsten and the like are mentioned, for 25 

example.  Specific examples of such polishing object 

after polishing include a semiconductor substrate after 

polishing having a structure in which a silicon nitride 
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film, a silicon oxide film, or a polysilicon film is 

formed on tungsten, a semiconductor substrate after 

polishing having a structure in which a tungsten portion, 

a silicon nitride film, a silicon oxide film, and a 

polysilicon film are all exposed, and the like. 5 

[0022] 

 Herein, the polishing object after polishing 

according to one aspect of the present invention 

preferably contains polysilicon from the viewpoint of the 

effects exhibited by the present invention. 10 

[0023] 

[Surface treatment composition] 

 One aspect of the present invention is a surface 

treatment composition containing a polymer having a 

constituent unit represented by Formula (1) below and 15 

water, and used for treating the surface of the polishing 

object after polishing. 

[0024] 

 

 In Formula (1) above, R1 is a hydrocarbon group 20 

having 1 to 5 carbon atoms and R2 is a hydrogen atom or a 

hydrocarbon group having 1 to 3 carbon atoms. 

[0025] 
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 The surface treatment composition according to one 

aspect of the present invention is particularly 

preferably used as an organic residue reduction agent for 

selectively removing the organic residue in a surface 

treatment step. 5 

[0026] 

 The present inventors estimate a mechanism that the 

above-described problems are solved by the present 

invention as follows.  The surface treatment composition 

has a function of removing the contaminants on the 10 

surface of the polishing object after polishing or 

facilitating the removal as a result of a chemical 

interaction between each component contained in the 

surface treatment composition, and the surface of the 

polishing object after polishing and the contaminants. 15 

[0027] 

 The polymer having the constituent unit represented 

by Formula (1) can change a hydrophobic wafer surface to 

a hydrophilic wafer surface by physically adsorbing to 

the hydrophobic wafer surface.  The organic residues 20 

adhering onto the wafer temporarily float during 

treatment, and thereafter the polymer adsorbs to the 

wafer.  As a result, a layer formed of the polymer 

functions as a re-adhesion prevention layer of the 

organic residues, and thus the organic residues can be 25 

easily removed from the wafer. 

[0028] 
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 The above-described mechanism is based on a 

presumption, and thus correction or incorrection thereof 

does not affect the technical scope of the present 

invention. 

[0029] 5 

 Hereinafter, each component contained in the surface 

treatment composition is described. 

[Polymer having constituent unit represented by Formula 

(1)] 

 As the hydrocarbon group having 1 to 5 carbon atoms 10 

represented by R1 in Formula (1) above, alkyl groups, 

such as a methyl group, an ethyl group, and a propyl 

group; alkenyl groups, such as an ethenyl group and a 

propenyl group; alkynyl groups, such as an ethynyl group 

and a propynyl group, cycloalkyl groups, such as a 15 

cyclopentyl group; and the like can be mentioned.  Among 

the above, the alkyl groups and the alkynyl groups are 

preferable and hydrocarbon groups having 1 to 3 carbon 

atoms are also preferable.  As R1, the methyl group, the 

ethyl group, and the ethenyl group (vinyl group) are more 20 

preferable and the methyl group and the ethyl group are 

still more preferable. 

[0030] 

 As the hydrocarbon groups having 1 to 3 carbon atoms 

represented by R2 in Formula (1) above, those having 1 to 25 

3 carbon atoms among those illustrated as the hydrocarbon 

groups having 1 to 5 carbon atoms represented by R1 can 
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be mentioned.  As R2, a hydrogen atom and a methyl group 

are preferable. 

[0031] 

 As unsaturated monomers giving the above-described 

constituent units, N-vinylacetamide, N-vinylpropionamide, 5 

N-vinylbutylamide, and the like can be mentioned and the 

N-vinylacetamide and the N-vinylpropionamide are 

preferable.  The unsaturated monomers above can be used 

alone or as a mixture of two or more types thereof. 

[0032] 10 

 The weight average molecular weight (Mw) of the 

polymer is usually 30,000 or more and 1,000,000 or less, 

preferably 50,000 or more and 900,000 or less, and more 

preferably 50,000 or more and 100,000 or less.  By 

setting the weight average molecular weight (Mw) of the 15 

polymer within the range above, the organic residues on 

the surface of the polishing object after polishing can 

be more effectively reduced. 

[0033] 

 The lower limit of the content (total amount in a 20 

case of two or more types) of the polymer having the 

constituent unit represented by Formula (1) is not 

particularly limited and is preferably 0.02 mass% or more 

based on the total amount of the surface treatment 

composition.  When the content is 0.02 mass% or more, the 25 

organic residues on the surface of the polishing object 

after polishing can be more effectively reduced. 

[0034] 
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 From a similar viewpoint, a lower limit value of the 

content of the polymer having the constituent unit 

represented by Formula (1) is more preferably 0.03 mass% 

or more and still more preferably 0.05 mass% or more 

based on the total amount of the surface treatment 5 

composition.  On the other hand, an upper limit value of 

the content of the polymer having the constituent unit 

represented by Formula (1) is preferably 1 mass% or less 

based on the total amount of the surface treatment 

composition.  When the content is 1 mass% or less, the 10 

removal of the polymer having the constituent unit 

represented by Formula (1) itself after surface treatment 

is facilitated.  From a similar viewpoint, the upper 

limit value of the content of the polymer having the 

constituent unit represented by Formula (1) is more 15 

preferably 0.7 mass% or less and still more preferably 

0.5 mass% or less based on the total amount of the 

surface treatment composition. 

[0035] 

 The content of the constituent unit in the polymer 20 

is preferably 30 mol% or more and 100 mol% or less, more 

preferably 50 mol% or more and 100 mol% or less, and 

still more preferably 70 mol% or more and 100 mol% or 

less.  By setting the content of the constituent unit 

within the range above, the organic residues on the 25 

surface of the polishing object after polishing can be 

more effectively reduced. 

[0036] 
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[Water-soluble polymer having constituent unit derived 

from glycerol] 

 The surface treatment composition according to one 

aspect of the present invention may also contain a water-

soluble polymer having a constituent unit derived from 5 

glycerol. 

[0037] 

 Preferable examples of the water-soluble polymer 

having the constituent unit derived from glycerol include 

at least one type selected from the group consisting of 10 

polyglycerol (see Formula (2) below), alkyl (C10 to 14) 

ester of polyglycerol, polyglycerol alkyl (C10 to 14) 

ether, ethylene oxide-modified polyglycerol, sulfonic 

acid-modified polyglycerol (for example, see Formulae (3) 

and (4) below), and phosphonic acid-modified polyglycerol 15 

(for example, see Formulae (5) and (6) below). 

[0038] 

[Chem. 3] 
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[0039] 

 m and n in Formulae (2) to (6) above each 

independently represent the number of repeating units.  M 

in Formulae (3) to (6) above each independently represent 5 

a hydrogen atom, Na, K, or NH4+. 

 A plurality of Ms in Formulae (3) to (6) above may 

be the same or may be different from each other.  For 

example, n pieces of Ms in Formula (3) above may be all 

Na or may be a combination of two or more types of a 10 

hydrogen atom, Na, K, and NH4+.  For example, m pieces of 

Ms in Formula (4) above may be all Na or may be a 

combination of two or more types of a hydrogen atom, Na, 

K, and NH4+. 
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 The water-soluble polymers having the constituent 

unit derived from glycerol can be used alone or in 

combination of two or more types thereof. 

[0040] 

 The content (concentration) (total amount in a case 5 

of two or more types) of the water-soluble polymer having 

the constituent unit derived from glycerol is not 

particularly limited and is preferably 0.02 mass% or more 

based on the total amount of the surface treatment 

composition.  When the content of the water-soluble 10 

polymer having the constituent unit derived from glycerol 

is 0.02 mass% or more, the effects of the present 

invention are improved. 

[0041] 

 From a similar viewpoint, the content 15 

(concentration) of the water-soluble polymer having the 

constituent unit derived from glycerol is more preferably 

0.03 mass% or more and still more preferably 0.05 mass% 

or more based on the total amount of the surface 

treatment composition.  The content (concentration) of 20 

the water-soluble polymer having the constituent unit 

derived from glycerol is preferably 1 mass% or less based 

on the total amount of the surface treatment composition.  

When the content (concentration) of the water-soluble 

polymer having the constituent unit derived from glycerol 25 

is 1 mass% or less, the removal of the water-soluble 

polymer having the constituent unit derived from glycerol 

itself after surface treatment is facilitated.  From a 
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similar viewpoint, the content (concentration) of the 

water-soluble polymer having the constituent unit derived 

from glycerol is more preferably 0.7 mass% or less and 

still more preferably 0.5 mass% or less based on the 

total amount of the surface treatment composition. 5 

[0042] 

 The weight average molecular weight (Mw) of the 

water-soluble polymer having the constituent unit derived 

from glycerol is preferably 1,000 or more.  When the 

weight average molecular weight is 1,000 or more, the 10 

contaminant removal effect is further improved.  This is 

presumed to be because the covering property when the 

water-soluble polymer having the constituent unit derived 

from glycerol covers the cleaning object or the 

contaminants is further improved, so that a removal 15 

action of the contaminants from the cleaning object 

surface or a re-adhesion suppressing action of the 

contaminants to the cleaning object surface is further 

improved. From a similar viewpoint, the weight average 

molecular weight is more preferably 3,000 or more and 20 

still more preferably 8,000 or more.  An upper limit 

value of the weight average molecular weight of the 

water-soluble polymer having the constituent unit derived 

from glycerol is not particularly limited and is 

preferably 1,000,000 or less, more preferably 100,000 or 25 

less, and still more preferably 50,000 or less.  The 

weight average molecular weight can be determined in 

terms of polyethylene glycol using a GPC apparatus 
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(manufactured by Shimadzu Corporation, Model type: 

Prominence + ELSD detector (ELSD-LTII)) or the like by 

gel permeation chromatography (GPC) and specifically can 

be measured by a method described in Examples. 

[0043] 5 

 As the water-soluble polymer having the constituent 

unit derived from glycerol, commercially-available items 

may be used or synthetic products may be used.  A 

production method in a case of performing synthesis is 

not particularly limited and known polymerization methods 10 

are usable. 

[0044] 

[Acid] 

 The surface treatment composition according to one 

aspect of the present invention may also contain acids.  15 

In this specification, an ionic dispersant described 

below is dealt with as an acid different from acids as 

additives described herein.  The acids are added for the 

purpose of mainly adjusting the pH of the surface 

treatment composition. 20 

[0045] 

 It is presumed that the acids play a role of 

charging the surface of the polishing object after 

polishing or the contaminant surfaces with positive 

charges when the polishing object after polishing 25 

contains silicon nitride, silicon oxide, or polysilicon.  

Therefore, when the surface treatment composition is used 

to contaminants or a cleaning object having a property 
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capable of positively charging the surface treatment 

composition, an electrostatic repulsion effect is further 

promoted by adding the acids, so that the contaminant 

removal effect by the surface treatment composition is 

further improved. 5 

[0046] 

 As the acids, either inorganic acids or organic 

acids may be used.  Examples of the inorganic acids 

include, but are not particularly limited to, sulfuric 

acid, nitric acid, boric acid, carbonic acid, 10 

hypophosphorous acid, phosphorous acid, phosphoric acid, 

and the like, for example.  Examples of the organic acids 

include, but are not particularly limited to, carboxylic 

acids, such as formic acid, acetic acid, propionic acid, 

butyric acid, valeric acid, 2-methylbutyric acid, n-15 

hexanoic acid, 3,3-dimethylbutyric acid, 2-ethylbutyric 

acid, 4-methylpentanoic acid, n-heptanoic acid, 2-

methylhexanoic acid, n-octanoic acid, 2-ethylhexanoic 

acid, benzoic acid, glycolic acid, salicylic acid, 

glyceric acid, oxalic acid, malonic acid, succinic acid, 20 

glutaric acid, adipic acid, pimelic acid, maleic acid, 

phthalic acid, malic acid, tartaric acid, citric acid, 

and lactic acid, methanesulfonic acid, ethanesulfonic 

acid, isethionic acid, and the like. 

[0047] 25 

 Among the above, maleic acid or nitric acid is more 

preferable from the viewpoint that an effect of charging 

the surface of the polishing object after polishing or 
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the contaminant surfaces with positive charges is further 

improved and the removability of the contaminants is 

increased. 

[0048] 

 The acids can be used alone or in combination of two 5 

or more types thereof. 

[0049] 

 The content of the acids is preferably 0.01 mass% or 

more based on the total amount of the surface treatment 

composition.  When the content of the acids is 0.01 mass% 10 

or more, the contaminant removal effect is further 

improved.  This is presumed to be because the effect of 

charging the surface of the polishing object after 

polishing or the contaminant surfaces with positive 

charges is further improved.  From a similar viewpoint, 15 

the content of the acids is preferably 0.02 mass% or more 

and more preferably 0.03 mass% or more based on the total 

amount of the surface treatment composition.  The content 

of the acids is preferably 5 mass% or less based on the 

total amount of the surface treatment composition.  The 20 

content is preferable from the viewpoint that the cost is 

reduced when the content of the acids is 5 mass% or less.  

From a similar viewpoint, the content of the acids is 

more preferably 3 mass% or less and still more preferably 

1 mass% or less based on the total amount of the surface 25 

treatment composition. 

[0050] 

[Dispersion medium] 
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 The surface treatment composition according to one 

aspect of the present invention essentially contains 

water as a dispersion medium (solvent).  The dispersion 

medium has a function of dispersing or dissolving each 

component.  The dispersion medium is more preferably only 5 

water.  Alternatively, the dispersion medium may be a 

mixed solvent of water and organic solvents for the 

dispersion or the dissolution of each component.  In this 

case, examples of the organic solvents to be used include 

acetone, acetonitrile, ethanol, methanol, isopropanol, 10 

glycerol, ethylene glycol, propylene glycol, and the like 

which are organic solvents mixed with water.  

Alternatively, these organic solvents may be used without 

being mixed with water and may be mixed with water after 

dispersing or dissolving each component.  These organic 15 

solvents can be used alone or in combination of two or 

more types thereof. 

[0051] 

 Water is preferably water free from impurities as 

much as possible from the viewpoint of contamination of 20 

the cleaning object or blocking of actions of other 

components.  For example, water having a total content of 

transition metal ions of 100 ppb or less is preferable.  

Herein, the purity of water can be increased by an 

operation, such as the removal of impurity ions using an 25 

ion-exchange resin, the removal of contaminants with a 

filter, or distillation, for example.  Specifically, as 

water, deionized water (ion exchange water), pure water, 
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ultrapure water, distilled water, and the like are 

preferably used, for example. 

[0052] 

[pH] 

 The pH of the surface treatment composition 5 

according to one aspect of the present invention may 

exceed 5 but is preferably 5 or less.  In the case where 

the pH is 5 or less, when the surface treatment 

composition is used for the contaminants or the cleaning 

object having a property capable of positively charging 10 

the surface treatment composition, the cleaning object 

surface or the contaminant surfaces can be more certainly 

charged with positive charges and a higher contaminant 

removal effect can be obtained by electrostatic 

repulsion.  When the pH exceeds 5, the contaminant 15 

removal effect is hard to obtain under specific 

conditions (for example, silicon nitride substrate after 

polishing as illustrated in Example 10 described later).  

The pH is more preferably 4 or less, still more 

preferably 3 or less, and yet still more preferably less 20 

than 3 (for example, 2.5).  The pH of the surface 

treatment composition is preferably 1 or more.  When the 

pH is 1 or more, the cost can be further reduced. 

[0053] 

 A pH value of the surface treatment composition can 25 

be confirmed with a pH meter (manufactured by HORIBA, 

LTD., Product Name: LAQUA (Registered Trademark)). 

[0054] 
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 When adjusting the pH value, components other than 

the surface treatment composition according to one aspect 

of the present invention may serve as a cause of 

contaminants, and therefore are not preferably added as 

much as possible.  Therefore, the surface treatment 5 

composition is preferably prepared only from the water-

soluble polymer having the constituent unit derived from 

glycerol, acids, water, and the ionic dispersants added 

as necessary.  However, when it is difficult to obtain a 

desired pH only by these substances, the pH may be 10 

adjusted using other additives, such as alkali, which may 

be optionally added within the range where the effects of 

the present invention are not impaired. 

[0055] 

[Ionic dispersant] 15 

 The surface treatment composition according to one 

aspect of the present invention preferably further 

contains the ionic dispersant.  The ionic dispersant 

contributes to the removal of the contaminants by the 

surface treatment composition.  Hence, the surface 20 

treatment composition containing the ionic dispersant can 

sufficiently remove the contaminants (impurities 

including the organic residues and the like) remaining on 

the surface of the polishing object after polishing in 

the surface treatment (cleaning or the like) of the 25 

polishing object after polishing. 

[0056] 
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 Examples of the ionic dispersant include high 

molecular weight compounds having a sulfonic acid (salt) 

group; high molecular weight compounds having a 

phosphoric acid (salt) group; high molecular weight 

compounds having a phosphonic acid (salt) group; high 5 

molecular weight compounds having a carboxylic acid 

(salt) group; water-soluble polymers containing nitrogen 

atoms, such as polyvinyl pyrrolidone (PVP), polyvinyl 

imidazole (PVI), polyvinyl carbazole, polyvinyl 

caprolactam, polyvinyl piperidine, and polyacryloyl 10 

morpholine (PACMO); polyvinyl alcohol (PVA); 

hydroxyethylcellulose (HEC); and the like. 

[0057] 

 Among the above, the high molecular weight compounds 

having a sulfonic acid (salt) group are preferable.  15 

Hereinafter, the high molecular weight compounds having a 

sulfonic acid (salt) group are described. 

[0058] 

<High molecular weight compounds having sulfonic acid 

(salt) group> 20 

 It is preferable in the surface treatment 

composition according to one aspect of the present 

invention that the ionic dispersant is the high molecular 

weight compound having a sulfonic acid (salt) group.  The 

high molecular weight compound having a sulfonic acid 25 

(salt) group (hereinafter also simply referred to as 

“sulfonic acid group-containing polymer” in this 

specification) is likely to contribute to the removal of 
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the contaminants by the surface treatment composition.  

Hence, the surface treatment composition containing the 

sulfonic acid group-containing polymer described above 

has an effect that the contaminants (impurities including 

the organic residues and the like) remaining on the 5 

surface of the polishing object after polishing are more 

easily removed in the surface treatment (cleaning or the 

like) of the polishing object after polishing. 

[0059] 

 The sulfonic acid group-containing polymer can form 10 

micelles due to affinity between a portion other than the 

sulfonic acid (salt) group (i.e., polymer chain portion 

of the sulfonic acid group-containing polymer) and the 

contaminants (particularly hydrophobic components).  

Hence, it is considered that, due to the micelles being 15 

dissolved or dispersed in the surface treatment 

composition, the contaminants which are the hydrophobic 

components are also effectively removed. 

[0060] 

 Under an acidic condition, when the surface of the 20 

polishing object after polishing is cationic, the 

sulfonic acid group-containing polymer is likely to 

adsorb to the surface of the polishing object after 

polishing by the anionizing of the sulfonic acid group.  

As a result, it is considered that the sulfonic acid 25 

group-containing polymer covers the surface of the 

polishing object after polishing.  On the other hand, the 

sulfonic acid group of the sulfonic acid group-containing 
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polymer is likely to adsorb to the remaining contaminants 

(particularly those which are easily cationized), and 

therefore the contaminant surfaces are anionized.  Hence, 

the contaminants having surfaces which have become 

anionic and the anionized sulfonic acid group of the 5 

sulfonic acid group-containing polymer adsorbing to the 

surface of the polishing object after polishing 

electrostatically repulse each other.  When the 

contaminants are anionic, the contaminants themselves and 

the anionized sulfonic acid group present on the 10 

polishing object after polishing electrostatically 

repulse each other.  Therefore, it is considered that the 

contaminants can be effectively removed by utilizing such 

electrostatic repulsion. 

[0061] 15 

 Furthermore, when the polishing object after 

polishing is hard to be charged, it is presumed that the 

contaminants are removed by a mechanism different from 

the mechanism described above.  First, it is considered 

that the contaminants (particularly hydrophobic 20 

components) are in a state of being likely to adhere to 

the polishing object after polishing which is hydrophobic 

by a hydrophobic interaction.  Herein, the polymer chain 

portion (hydrophobic structure part) of the sulfonic acid 

group-containing polymer is directed to the surface side 25 

of the polishing object after polishing due to the 

hydrophobicity thereof.  Whereas, the anionized sulfonic 

acid group and the like which are hydrophilic structural 
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parts are directed to the side opposite to the surface 

side of the polishing object after polishing.  Thus, it 

is presumed that the surface of the polishing object 

after polishing is covered with the anionized sulfonic 

acid group to become hydrophilic.  As a result, it is 5 

considered that the hydrophobic interaction is hard to 

occur between the contaminants (particularly hydrophobic 

components) and the polishing object after polishing, and 

thus the adhesion of the contaminants is suppressed. 

[0062] 10 

 Then, the polymer having the constituent unit 

represented by Formula (1) above adsorbing to the surface 

of the polishing object after polishing, the water-

soluble polymer having the constituent unit derived from 

glycerol, and the sulfonic acid group-containing polymer 15 

are easily removed by further performing water cleaning 

or the like. 

[0063] 

 In this specification, the “sulfonic acid (salt) 

group” indicates a sulfonic acid group (-SO3H) or a salt 20 

group thereof (-SO3M2; herein, M2 is an organic or 

inorganic cation). 

[0064] 

 The sulfonic acid group-containing polymer is not 

particularly limited insofar as it has a plurality of 25 

sulfonic acid (salt) groups and known compounds are 

usable.  Examples of the sulfonic acid group-containing 

polymer include high molecular weight compounds obtained 
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by sulfonating a high molecular weight compound serving 

as a base, high molecular weight compounds obtained by 

(co)polymerizing a monomer having a sulfonic acid (salt) 

group, and the like. 

[0065] 5 

 More specifically, sulfonic acid (salt) group-

containing polystyrenes, such as sulfonic acid (salt) 

group-containing polyvinyl alcohols (sulfonic acid-

modified polyvinyl alcohols), polystyrene sulfonate, and 

sodium polystyrene sulfonate, sulfonic acid (salt) group-10 

containing polyvinyl acetates (sulfonic acid-modified 

polyvinyl acetates), sulfonic acid (salt) group-

containing polyesters, copolymers of (meth)acrylic group-

containing monomer-sulfonic acid (salt) group-containing 

monomer, such as copolymers of (meth)acrylic acid-15 

sulfonic acid (salt) group-containing monomer, and the 

like are mentioned.  In this specification, in the 

specific names of compounds, the indication “(meth)acryl” 

refers to “acryl” and “methacryl” and the indication 

“(meth)acrylate” refers to “acrylate” and “methacrylate”.  20 

The above-described sulfonic acid group-containing 

polymers can be used alone or in combination of two or 

more types thereof.  At least one part of the sulfonic 

acid group possessed by the polymers may have a form of a 

salt.  Examples of the salts include alkali metal salts, 25 

such as sodium salts and potassium salts, salts of Group 

II elements, such as calcium salts and magnesium salts, 

amine salts, ammonium salts, and the like.  In 
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particular, when the polishing object after polishing is 

a semiconductor substrate after the CMP step, ammonium 

salts are preferable from the viewpoint of removing 

metals on the substrate surface as much as possible. 

[0066] 5 

 When the sulfonic acid group-containing polymer is 

sulfonic acid group-containing polyvinyl alcohol, the 

degree of saponification is preferably 80% or more and 

more preferably 85% or more (upper limit of 100%) from 

the viewpoint of solubility. 10 

[0067] 

 In the present invention, the weight average 

molecular weight of the sulfonic acid group-containing 

polymer is preferably 1,000 or more.  When the weight 

average molecular weight is 1,000 or more, the 15 

contaminant removal effect is further increased.  This is 

presumed to be because the covering property in covering 

the polishing object after polishing or the contaminants 

is further improved, so that the removal action of the 

contaminants from the cleaning object surface or the re-20 

adhesion suppressing action of the organic residues to 

the surface of the polishing object after polishing is 

further improved.  From a similar viewpoint, the weight 

average molecular weight is more preferably 2,000 or more 

and still more preferably 8,000 or more. 25 

[0068] 

 The weight average molecular weight of the sulfonic 

acid group-containing polymer is preferably 100,000 or 
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less.  When the weight average molecular weight is 

100,000 or less, the contaminant removal effect is 

further increased.  This is presumed to be because the 

removability of the sulfonic acid group-containing 

polymer after the cleaning step is further improved.  5 

From a similar viewpoint, the weight average molecular 

weight is more preferably 50,000 or less and still more 

preferably 40,000 or less. 

[0069] 

 The weight average molecular weight can be measured 10 

by gel permeation chromatography (GPC) and specifically 

can be measured by a method described in Examples. 

[0070] 

 As the sulfonic acid group-containing polymer, 

commercially-available items may be used, and for 15 

example, GOHSENX (Registered Trademark) L-3226 and 

GOHSENX (Registered Trademark) CKS-50 manufactured by 

Nippon Synthetic Chemical Industry Co., Ltd., Aron 

(Registered Trademark) A-6012, A-6016A, and A-6020 

manufactured by Toagosei Co., Ltd., PolyNaSS (Registered 20 

Trademark) PS-1 manufactured by Tosoh Organic Chemical 

Co., Ltd., and the like are usable. 

[0071] 

 The content (concentration) of the sulfonic acid 

group-containing polymer is preferably 0.001 mass% or 25 

more based on the total amount of the surface treatment 

composition.  When the content of the sulfonic acid 

group-containing polymer is 0.001 mass% or more, the 
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contaminant removal effect is further improved.  This is 

presumed to be because, when the sulfonic acid group-

containing polymer covers the polishing object after 

polishing and the contaminants, the polishing object 

after polishing and the contaminants are covered in 5 

larger areas.  Thus, particularly the contaminants easily 

form micelles, and therefore the contaminant removal 

effect by the dissolution/dispersion of the micelles is 

improved.  Moreover, it is presumed to be because the 

electrostatic adsorption or the repulsion effect can be 10 

more strongly revealed due to an increase in the number 

of the sulfonic acid (salt) groups.  From a similar 

viewpoint, the content (concentration) of the sulfonic 

acid group-containing polymer is more preferably 0.003 

mass% or more and still more preferably 0.005 mass% or 15 

more based on the total amount of the surface treatment 

composition.  The content (concentration) of the sulfonic 

acid group-containing polymer is preferably 0.5 mass% or 

less based on the total amount of the surface treatment 

composition.  When the content (concentration) of the 20 

sulfonic acid group-containing polymer is 0.5 mass% or 

less, the contaminant removal effect is further 

increased.  This is presumed to be because the 

removability of the sulfonic acid group-containing 

polymer itself after the cleaning step is improved.  From 25 

a similar viewpoint, the content of the sulfonic acid 

group-containing polymer is more preferably 0.2 mass% or 

less, still more preferably 0.1 mass% or less, and 
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particularly preferably 0.05 mass% or less based on the 

total amount of the surface treatment composition. 

[0072] 

 In this specification, the “high molecular weight 

compound” refers to a compound having a weight average 5 

molecular weight of 1,000 or more. 

[0073] 

[Other additives] 

 The surface treatment composition according to one 

aspect of the present invention may further contain other 10 

additives in any proportion as necessary within the range 

where the effects of the present invention are not 

impaired.  However, components other than the essential 

components of the surface treatment composition according 

to one aspect of the present invention may be a cause of 15 

the contaminants, and thus the addition is desirably 

minimized.  Thus, it is preferable that the components 

other than the essential components are added in as small 

amounts as possible and it is more preferable that such 

components are not contained.  Examples of other 20 

additives include, for example, abrasives, alkali, 

antiseptic agents, dissolved gases, reducing agents, 

oxidants, alkanolamines, and the like.  Among the above, 

the surface treatment composition is preferably 

substantially free from abrasives for a further 25 

improvement of the contaminant removal effect.  Herein, 

the description “substantially free from abrasives” 

refers to a case where the content of the abrasives based 
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on the entire surface treatment composition is 0.01 mass% 

or less. 

[0074] 

 As the number of the contaminants (organic 

residues), a value measured by a method described in 5 

Examples after performing the surface treatment by a 

method described in Examples is adopted. 

[0075] 

[Method for producing surface treatment composition] 

 A method for producing the above-described surface 10 

treatment composition is not particularly limited.  For 

example, the surface treatment composition can be 

produced by mixing the polymer having the constituent 

unit represented by Formula (1) above and water.  More 

specifically, another aspect of the present invention 15 

further provides a method for producing the above-

described surface treatment composition including mixing 

the polymer having the constituent unit represented by 

Formula (1) above and water.  The types, the addition 

amounts, and the like of the polymer having the 20 

constituent unit represented by Formula (1) above are as 

described above.  Furthermore, in the method for 

producing the surface treatment composition according to 

one aspect of the present invention, the ionic 

dispersant, the water-soluble polymer having the 25 

constituent unit derived from glycerol (glycerol-based 

water-soluble polymer), other additives, dispersion media 

other than water, and the like may be further mixed as 
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necessary.  The types, the addition amounts, and the like 

thereof are as described above. 

[0076] 

 The order of addition and methods of addition of the 

components above are not particularly limited.  The 5 

materials above may be added at once or separately or in 

stages or continuously.  Moreover, mixing methods are 

also not particularly limited and known methods are 

usable.  Preferably, the method for producing the above-

described surface treatment composition includes 10 

successively adding the water-soluble polymer having the 

constituent unit derived from glycerol, acids, water, and 

the ionic dispersant added as necessary, followed by 

stirring in water.  In addition thereto, the method for 

producing the above-described surface treatment 15 

composition may further include measuring the pH of the 

surface treatment composition, and then adjusting the pH 

to 5 or less. 

[0077] 

[Surface treatment method] 20 

 Another aspect of the present invention is a surface 

treatment method including surface-treating the polishing 

object after polishing using the above-described surface 

treatment composition.  In this specification, the 

surface treatment method refers to a method including 25 

reducing the contaminants on the surface of the polishing 

object after polishing and is a method including 

performing cleaning in a broad sense. 
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[0078] 

 The surface treatment method according to one aspect 

of the present invention can sufficiently remove the 

contaminants remaining on the surface of a polishing 

object after polishing.  More specifically, another 5 

aspect of the present invention provides a method for 

reducing the contaminants on the surface of the polishing 

object after polishing including surface-treating the 

polishing object after polishing using the above-

described surface treatment composition. 10 

[0079] 

 The surface treatment method according to one aspect 

of the present invention is performed by a method 

including bringing the surface treatment composition 

according to the present invention into direct contact 15 

with the polishing object after polishing. 

[0080] 

 Examples of the surface treatment method mainly 

include (I) a method by rinse polishing treatment and 

(II) a method by cleaning treatment.  More specifically, 20 

the surface treatment according to one aspect of the 

present invention is preferably performed by rinse 

polishing or cleaning.  The rinse polishing treatment and 

the cleaning treatment are carried out to remove the 

contaminants (particles, metal contamination, organic 25 

residues, pad debris, and the like) on the surface of the 

polishing object after polishing, thereby obtaining a 
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clean surface.  The above methods (I) and (II) are 

described below. 

[0081] 

(I) Rinse polishing treatment

The surface treatment composition according to the5 

present invention is suitably used in the rinse polishing 

treatment.  The rinse polishing treatment is performed on 

a polishing platen to which a polishing pad is attached 

for the purpose of removing the contaminants on the 

surface of the polishing object after the polishing 10 

object has been subjected to final polishing.  At this 

time, the rinse polishing treatment is performed by 

bringing the surface treatment composition according to 

the present invention into direct contact with the 

polishing object after polishing.  As a result, the 15 

contaminants on the surface of the polishing object after 

polishing are removed by frictional force (physical 

action) by the polishing pad and chemical action by the 

surface treatment composition.  Among the contaminants, 

particularly the particles and the organic residues are 20 

easily removed by the physical action.  Therefore, in the 

rinse polishing treatment, the particles and the organic 

residues can be effectively removed by utilizing the 

friction with the polishing pad on the polishing platen. 

[0082] 25 

Specifically, the rinse polishing treatment can be 

performed by installing the surface of the polishing 

object after polishing after the polishing step on the 
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polishing platen of a polishing device to bring the 

polishing pad and the semiconductor substrate after 

polishing into contact with each other, and then causing 

the polishing object after polishing and the polishing 

pad to slide relative to each other while supplying the 5 

surface treatment composition (rinse polishing 

composition) to a contact region of the polishing pad and 

the semiconductor substrate after polishing. 

[0083]  

 The rinse polishing treatment can also be performed 10 

whichever a one-side polishing device or a double-side 

polishing device is used.  The polishing device 

preferably has a discharge nozzle for the rinse polishing 

composition in addition to a discharge nozzle for a 

polishing composition. The operating conditions in the 15 

rinse polishing treatment of the polishing device are not 

particularly limited and can be set as appropriate by a 

person skilled in the art. 

[0084] 

(II) Cleaning treatment 20 

 The surface treatment composition according to the 

present invention is suitably used in the cleaning 

treatment.  The cleaning treatment is performed for the 

purpose of removing the contaminants on the surface of 

the polishing object after the polishing object has been 25 

subjected to final polishing or to the above-described 

rinse polishing treatment.  The cleaning treatment and 

the above-described rinse polishing treatment are 
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classified according to the place where the treatment is 

performed. The cleaning treatment is surface treatment 

performed after removing the polishing object after 

polishing from the polishing platen.  Also in the 

cleaning treatment, the contaminants on the surface of 5 

the polishing object can be removed by bringing the 

surface treatment composition according to the present 

invention into direct contact with the polishing object 

after polishing. 

[0085] 10 

 Examples of methods for performing the cleaning 

treatment include (i) a method including bringing a 

cleaning brush into contact with one side or both sides 

of the polishing object after polishing in a state of 

holding the polishing object after polishing, and then 15 

rubbing the surface of a cleaning object with the 

cleaning brush while supplying the surface treatment 

composition to a contact region of the cleaning blush and 

the polishing object after polishing; (ii) a method 

including immersing the polishing object after polishing 20 

in the surface treatment composition, followed by 

performing ultrasonic treatment or stirring (dip method); 

and the like.  In such methods, the contaminants on the 

surface of the polishing object are removed by the 

frictional force by the cleaning brush or the mechanical 25 

force generated by the ultrasonic treatment or the 

stirring and the chemical action by the surface treatment 

composition. 
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[0086] 

In the method (i) above, examples of the method for 

bringing the surface treatment composition (cleaning 

composition) into contact with the polishing object after 

polishing include, but are not particularly limited to, a 5 

spin method including rotating the polishing object after 

polishing at a high speed while pouring the surface 

treatment composition onto the polishing object after 

polishing from a nozzle, a spray method including 

cleaning the polishing object after polishing by spraying 10 

the surface treatment composition thereto, and the like. 

[0087] 

From a point that more efficient contamination 

removal can be performed in a short time, the spin method 

or the spray method is preferably adopted as the cleaning 15 

treatment and the spin method is more preferable. 

[0088] 

Examples of devices for performing such cleaning 

treatment include a batch cleaning device in which a 

plurality of polishing objects after polishing placed in 20 

a cassette are simultaneously surface-treated, a single-

wafer cleaning device in which one polishing object after 

polishing is attached to a holder and surface-treated, 

and the like.  From the viewpoint of reducing the 

cleaning time, for example, a method using the single-25 

wafer cleaning device is preferable. 

[0089] 
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 Further, examples of devices for performing the 

cleaning treatment include a polishing device having a 

cleaning facility of, after the polishing object after 

polishing has been removed from the polishing platen, 

rubbing the polishing object with a cleaning brush.  By 5 

the use of such a polishing device, the cleaning 

treatment of the polishing object after polishing can be 

more efficiently performed. 

[0090] 

 As such a polishing device, a common polishing 10 

device having a holder for holding the polishing object 

after polishing, a motor capable of changing the number 

of rotations, a cleaning brush, and the like is usable.  

As the polishing device, either a one-side polishing 

device or a double-side polishing device may be used.  In 15 

a case where the rinse polishing step is performed after 

the CMP step, it is more efficient and preferable that 

the cleaning treatment is performed using the same device 

as the polishing device used in the rinse polishing step. 

[0091] 20 

 The cleaning brush is not particularly limited and a 

resin brush is preferably used.  Materials for the resin 

brush are not particularly limited and PVA (polyvinyl 

alcohol) is preferably used, for example.  As the 

cleaning brush, a PVA sponge is particularly preferably 25 

used. 

[0092] 
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 The cleaning conditions are also not particularly 

limited and can be set as appropriate according to the 

type of the cleaning object and the type and the amount 

of the organic residues to be removed.  For example, it 

is preferable that the number of rotations of the 5 

cleaning brush is 10 rpm or more and 200 rpm or less, the 

number of rotations of the cleaning object is 10 rpm or 

more and 100 rpm or less, and a pressure (polishing 

pressure) applied to the cleaning object is 0.5 psi or 

more and 10 psi or less.  A method for supplying the 10 

surface treatment composition to the cleaning brush is 

also not particularly limited and a method including 

continuously supplying the surface treatment composition 

using a pump or the like (in the one-way) is adopted, for 

example.  The supply amount is not limited and it is 15 

preferable that the surfaces of the cleaning brush and 

the cleaning object are constantly covered with the 

surface treatment composition and the supply amount is 

preferably 10 mL/min or more and 5,000 mL/min or less.  

The cleaning time is also not particularly limited and is 20 

preferably 5 seconds or more and 180 seconds or less in a 

step of using the surface treatment composition according 

to one aspect of the present invention.  Within such a 

range, the contaminants can be more effectively removed. 

[0093] 25 

 The temperature of the surface treatment composition 

in the cleaning is not particularly limited and may be 

usually room temperature (25°C) and may be increased to 
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about 40°C or more and 70°C or less within the range 

where the performance is not impaired. 

[0094] 

In the method (ii) above, the conditions of a 

cleaning method by immersion are not particularly limited 5 

and known techniques can be used. 

[0095] 

Before, after, or both before and after performing 

the cleaning treatment by the method (i) or (ii), water 

cleaning may be performed. 10 

[0096] 

It is preferable that the polishing object after 

polishing (cleaning object) after cleaning is dried by 

removing water droplets adhering to the surface using a 

spin dryer or the like.  The surface of the cleaning 15 

object may be dried by air-blow drying. 

[0097] 

[Method for producing semiconductor substrate] 

The surface treatment method according to one aspect 

of the present invention can be suitably applied when the 20 

polishing object after polishing is a semiconductor 

substrate after polishing.  More specifically, another 

aspect of the present invention further provides a method 

for producing a semiconductor substrate in which the 

polishing object after polishing is a semiconductor 25 

substrate after polishing and the semiconductor substrate 

after polishing is surface-treated using the above-

described surface treatment composition. 
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[0098] 

Details of the semiconductor substrate to which such 

a production method is applied are as described in the 

description of the polishing object after polishing to be 

surface-treated by the above-described surface treatment 5 

composition. 

[0099] 

The method for producing a semiconductor substrate 

is not particularly limited insofar as it includes a step 

of surface-treating the surface of a semiconductor 10 

substrate after polishing using the surface treatment 

composition according to one aspect of the present 

invention (surface treatment step).  Examples of such a 

production method include, for example, a method 

including a polishing step of forming a semiconductor 15 

substrate after polishing and a cleaning step.  Another 

example of the production method includes a method 

including, in addition to the polishing step and the 

cleaning step, a rinse polishing step between the 

polishing step and the cleaning step.  Hereinafter, each 20 

of these steps is described. 

[0100] 

<Polishing step> 

The polishing step which may be included in the 

method for producing a semiconductor substrate is a step 25 

of polishing a semiconductor substrate to form a 

semiconductor substrate after polishing. 

[0101] 
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The polishing step is not particularly limited 

insofar as it is a step of polishing a semiconductor 

substrate and is preferably a chemical mechanical 

polishing (CMP) step.  The polishing step may be a 

polishing step including a single step or may be a 5 

polishing step including a plurality of steps.  Examples 

of the polishing step including a plurality of steps 

include a step of performing a final polishing step after 

a stock polishing step (rough polishing step), a step of 

performing one time or two or more times of secondary 10 

polishing steps after primary polishing step, and then 

performing a final polishing step, and the like, for 

example.  The surface treatment step using the surface 

treatment composition according to the present invention 

is preferably performed after the above-described final 15 

polishing step. 

[0102] 

As the polishing composition, known polishing 

compositions can be used as appropriate according to the 

properties of the semiconductor substrate.  The polishing 20 

composition is not particularly limited and those 

containing abrasives, acid salts, dispersion media, 

acids, and the like can be preferably used, for example.  

Specific examples of such a polishing composition include 

a polishing composition containing ceria, polyacrylic 25 

acid, water, and maleic acid and the like. 

[0103] 
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As the polishing device, a common polishing device 

to which a holder for holding the polishing object, a 

motor capable of changing the number of rotations, and 

the like are attached and which has a polishing platen to 

which a polishing pad (polishing cloth) can be stuck is 5 

usable.  As the polishing device, either a one-side 

polishing device or a double-side polishing device may be 

used. 

[0104] 

 As the polishing pad, common nonwoven fabric, 10 

polyurethane, porous fluororesin, and the like can be 

used without being particularly limited.  The polishing 

pad is preferably subjected to grooving such that a 

polishing liquid is stored. 

[0105] 15 

The polishing conditions are also not particularly 

limited.  For example, the number of rotations of the 

polishing platen and the number of rotations of a head 

(carrier) are preferably 10 rpm or more and 100 rpm or 

less.  The pressure applied to the polishing object 20 

(polishing pressure) is preferably 0.5 psi or more and 10 

psi or less.  A method for supplying the polishing 

composition to the polishing pad is also not particularly 

limited and a method including continuously supplying the 

polishing composition using a pump or the like (in the 25 

one-way) is adopted, for example.  The supply amount is 

not limited and it is preferable that the surface of the 

polishing pad is constantly covered with the polishing 
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composition.  The supply amount is preferably 10 mL/min 

or more and 5,000 mL/min or less.  The polishing time is 

also not particularly limited and is preferably 5 seconds 

or more and 180 seconds or less in a step using the 

polishing composition. 5 

[0106] 

<Surface treatment step> 

The surface treatment step refers to a step of 

reducing the contaminants on the surface of the polishing 

object after polishing using the surface treatment 10 

composition according to the present invention.  In the 

method for producing a semiconductor substrate, the 

cleaning step as the surface treatment step may be 

performed after the rinse polishing step or only the 

rinse polishing step or only the cleaning step may be 15 

performed. 

[0107] 

(Rinse polishing step) 

In the method for producing a semiconductor 

substrate, the rinse polishing step may be included 20 

between the polishing step and the cleaning step.  The 

rinse polishing step is a step of reducing the 

contaminants on the surface of the polishing object after 

polishing (semiconductor substrate after polishing) by 

the surface treatment method (rinse polishing treatment 25 

method) according to one aspect of the present invention. 

[0108] 
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With respect to devices, such as the polishing 

device and the polishing pad, and the polishing 

conditions, the same devices and conditions as those in 

the above-described polishing step are applicable except 

supplying the surface treatment composition according to 5 

the present invention in place of supplying the polishing 

composition. 

[0109] 

Details of a rinse polishing method used in the 

rinse polishing step are as described in the description 10 

concerning the rinse polishing treatment. 

[0110] 

(Cleaning step) 

In the method for producing a semiconductor 

substrate, the cleaning step may be included after the 15 

polishing step or may be included after the rinse 

polishing step.  The cleaning step is a step of reducing 

the contaminants on the surface of the polishing object 

after polishing (semiconductor substrate after polishing) 

by the surface treatment method (cleaning method) 20 

according to one aspect of the present invention. 

[0111] 

Details of a cleaning method used in the cleaning 

step are as described in the description concerning the 

cleaning method. 25 

EXAMPLES 

[0112] 
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The present invention is described in more detail 

with reference to Examples and Comparative Examples 

described below.  However, the technical scope of the 

present invention is not limited only to Examples 

described below.  Unless otherwise specified, “%” and 5 

“part(s)” mean “mass%” and “mass part(s)”, respectively.  

Moreover, in Examples described below, unless otherwise 

specified, operations were performed under the conditions 

of room temperature (25°C)/Relative humidity RH of 40 to 

50%. 10 

[0113] 

As the weight average molecular weight of each high 

molecular weight compound, a value of the weight average 

molecular weight (in terms of polyethylene glycol) 

measured by gel permeation chromatography (GPC) was used. 15 

More specifically, the weight average molecular weight 

was measured using the following devices under the 

following conditions. 

[0114] 

 GPC device: manufactured by Shimadzu Corporation 20 

Model type: Prominence + ELSD detector (ELSD-LTII) 

Column: VP-ODS (manufactured by Shimadzu 

Corporation) 

Mobile phase A: MeOH 

B: 1% Aqueous acetic acid 25 

solution 

Flow rate: 1 mL/min 

Detector: ELSD temp. 40°C, Gain 8, N2GAS 350 kPa 
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Oven temperature: 40°C 

Injection amount: 40 µL 

[0115] 

<Preparation of surface treatment composition> 

[Example 1: Preparation of surface treatment composition 5 

(A-1)] 

0.1 mass part of poly-N-vinylacetamide (Weight 

average molecular weight (Mw): 300,000; Constituent unit 

represented by Formula (1): 100 mol%) and 0.01 mass part 

of a polystyrene sulfonate-acrylic acid copolymer (Weight 10 

average molecular weight (Mw): 10,000) as the ionic 

dispersant were individually mixed with water (deionized 

water) when the total amount of a composition was 100 

mass parts, and then nitric acid as a pH adjuster was 

added in an amount that sets the pH to 2.5 to prepare a 15 

surface treatment composition (A-1).  The pH of the 

surface treatment composition (A-1) (Liquid temperature: 

25°C) was measured with a pH meter (Manufactured by 

HORIBA, LTD., Product Name: LAQUA (Registered 

Trademark)). 20 

[0116] 

[Examples 2 to 22 and Comparative Examples 1 to 7: 

Preparation of surface treatment compositions (A-2) to 

(A-22)  and (a-1) to (a-7)] 

 Surface treatment compositions were prepared by the 25 

same operation as in Example 1 except using components of 

types, molecular weights, and contents illustrated in 

Table 1 and adjusting the pH of each surface treatment 
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composition to a pH illustrated in Table 1 (using ammonia 

water when making the surface treatment composition 

neutral or alkaline).  In Table 1, “-” indicates that the 

component was not used.  In Table 1, “vinyl polymer” 

refers to one obtained by homopolymerizing or 5 

copolymerizing a vinyl monomer. 

[0117] 

In Table 1, PSS-PA indicates “polystyrene sulfonate-

acrylic acid copolymer”. 

[0118] 10 

<Evaluation> 

<Preparation of polishing object after polishing (surface 

treatment object)> 

A silicon nitride substrate after polishing, a TEOS 

substrate after polishing, and a polysilicon substrate 15 

after polishing which were polished by a chemical 

mechanical polishing (CMP) step described later or a 

silicon nitride substrate after polishing, a TEOS 

substrate after polishing, and a polysilicon substrate 

after polishing which were further treated by a rinse 20 

step described later as necessary were prepared as 

surface treatment objects. 

[0119] 

[CMP step] 

 The silicon nitride substrate, the TEOS substrate, 25 

and the polysilicon substrate which are semiconductor 

substrates were polished using 1 mass% of a polishing 

composition M (Composition; ceria, Primary particle 
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diameter of 60 nm, Secondary particle diameter of 100 

nm), 0.18 mass% of a maleic acid aqueous solution having 

a concentration of 30 mass%, 0.25 mass% of polyacrylic 

acid (Molecular weight: 6,000), and water as a solvent 

under the following conditions.  Herein, 300 mm wafers 5 

were used for the silicon nitride substrate, the TEOS 

substrate, and the polysilicon substrate. 

[0120] 

(Polishing device and Polishing conditions) 

 Polishing device: FREX 300E manufactured by Ebara 10 

Corporation 

Polishing pad: Soft pad H800 manufactured by FUJIBO 

HOLDINGS, INC. 

Polishing pressure: 2.0 psi (1 psi = 6894.76 Pa, 

which similarly applies to the following description) 15 

Number of rotations of polishing platen: 90 rpm 

Number of rotations of head: 90 rpm 

Supply of polishing composition: One-way 

Supply amount of polishing composition: 200 mL/min. 

 Polishing time: For 60 seconds 20 

[0121] 

[Rinse polishing treatment step] 

With respect to the silicon nitride substrate after 

polishing, the TEOS substrate after polishing, and the 

polysilicon substrate after polishing which were polished 25 

by the CMP step, each substrate after polishing was 

removed from the polishing platen.  Subsequently, each 

substrate after polishing was attached onto another 
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polishing platen, and then rinse polishing treatment was 

performed to each substrate surface using each of the 

surface treatment compositions prepared above under the 

following conditions within the same polishing device. 

[0122] 5 

(Polishing device and Polishing conditions) 

Polishing device: FREX 300E manufactured by Ebara 

Corporation 

Polishing pad: Soft pad H800 manufactured by FUJIBO 

HOLDINGS, INC. 10 

Polishing pressure: 1.0 psi (1 psi = 6894.76 Pa, 

which similarly applies to the following description) 

Number of rotations of polishing platen: 60 rpm 

Number of rotations of head: 60 rpm 

 Supply of polishing composition: One-way 15 

Supply amount of polishing composition: 300 mL/min. 

Polishing time: For 60 seconds 

[0123] 

(Water cleaning step) 

 Each substrate after the rinse polishing treatment 20 

obtained above was cleaned for 60 seconds while pouring 

deionized water (DIW) using a PVA brush after the rinse 

polishing in a cleaning unit.  Thereafter, each substrate 

was dried with a spin dryer for 30 seconds. 

[0124] 25 

<Evaluation> 

Each substrate after the water cleaning step 

obtained above was measured and evaluated for the 
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following items.  The evaluation results are illustrated 

in Table 2. 

[0125] 

[Measurement of total number of defects] 

 The number of defects of each of the silicon nitride 5 

substrate (0.038 µm or more), the TEOS substrate (0.037 

µm or more), and the polysilicon substrate (0.057 µm or 

more) after the surface treatment after the water 

cleaning step obtained above was measured.  For the 

measurement of the number of defects, a wafer defect 10 

tester SP-5 manufactured by KLA TENCOR was used.  The 

measurement was performed for a remaining portion 

excluding a 3 mm wide portion (portion with a width from 

0 mm to 3 mm when an outer peripheral end portion was set 

to 0 mm) from the outer peripheral end portion of each 15 

substrate surface after the surface treatment. 

[0126] 

[Evaluation of number of organic residues] 

The polishing objects after polishing after 

subjected to the surface treatment were measured for the 20 

number of organic residues using a Review SEM RS6000 

manufactured by Hitachi, Ltd. by SEM observation.  First, 

100 defects present on the remaining portion excluding 

the 3 mm wide portion from the outer peripheral end 

portion of one side of the polishing object after 25 

polishing were sampled by SEM observation.  Subsequently, 

the organic residues were visually distinguished by SEM 

observation out of the sampled 100 defects, and then the 
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number of the organic residues was confirmed, whereby the 

ratio (%) of the organic residues in the defects was 

calculated.  Then, the product of the total number 

(pieces) of defects of the silicon nitride substrate 

(0.038 µm or more), the TEOS substrate (0.037 µm or 5 

more), and the polysilicon substrate (0.057 µm or more) 

measured using the SP-5 manufactured by KLA TENCOR in the 

evaluation of the total number of defects described above 

and the ratio (%) of the organic residues in the defects 

calculated from the above-described SEM observation 10 

result was calculated as the number (pieces) of the 

organic residues. 

[0127] 

The ratio (%) of the organic residues in the defects 

was set to 10% in the silicon nitride (SiN) substrate, 15 

10% in the TEOS substrate, and 90% in the polysilicon 

substrate.  As the criteria for determining that the 

number of the organic residues was reduced, cases where 

the number of the organic residues was 1,500 or less in 

the TEOS substrate and the number of the organic residues 20 

was 5,000 or less in the polysilicon substrate were 

determined to be good. 

[0128] 

With respect to each surface treatment composition, 

the evaluation results of the organic residues when using 25 

the silicon nitride substrate after polishing, when using 

the TEOS substrate after polishing, and when using the 
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polysilicon substrate after polishing as the surface 

treatment object are illustrated in Table 2 below. 
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[0131] 

As is clear from Table 1 and Table 2 above, it was 

found that the surface treatment compositions of Examples 

can reduce the organic residues on the surfaces of the 

polishing objects after polishing compared to the surface 5 

treatment compositions of Comparative Examples. 

Specifically, it was found that the surface 

treatment compositions of Examples 1 to 22 containing 

poly-N-vinylacetamide can reduce the organic residues on 

the surface of the TEOS substrate after polishing 10 

compared to the surface treatment compositions of 

Comparative Examples 1 to 7. 

Further, it was found that the surface treatment 

compositions of Examples 1 to 22 in which the weight 

average molecular weight (Mw) of poly-N-vinylacetamide is 15 

50,000 or more and 900,000 or less can reduce both the 

organic residues on the surface of the TEOS substrate 

after polishing and the organic residues on the surface 

of the polysilicon substrate after polishing compared to 

Comparative Examples 1 to 7. 20 

Further, it was found that the surface treatment 

compositions of Examples 1 to 11 containing at least one 

of the glycerol-based water-soluble polymer and the ionic 

polymer and having a pH of 3.0 or less can reduce both 

the organic residues on the surface of the TEOS substrate 25 

after polishing and the organic residues on the surface 

of the silicon nitride substrate after polishing compared 

to Comparative Examples 1 to 7. 

- 57 -
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WHAT IS CLAIMED IS: 

1. A surface treatment composition comprising:

a polymer having a constituent unit represented by

Formula (1) below; and 

water, 5 

the surface treatment composition being used for 

treating a surface of a polishing object after polishing, 

wherein, in Formula (1) above, R1 is a hydrocarbon 

group having 1 to 5 carbon atoms and R2 is a hydrogen 10 

atom or a hydrocarbon group having 1 to 3 carbon atoms. 

2. The surface treatment composition according

to Claim 1, wherein 

a pH is 5 or less. 15 

3. The surface treatment composition according

to Claim 1 or 2, wherein 

a pH is 3 or less. 

20 

4. The surface treatment composition according

to any one of Claims 1 to 3 further comprising: 

a water-soluble polymer having a constituent unit 

derived from glycerol. 
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5. The surface treatment composition according

to any one of Claims 1 to 4 further comprising: 

an ionic dispersant. 

5 

6. The surface treatment composition according

to Claim 5, wherein 

the ionic dispersant is a high molecular weight 

compound having a sulfonic acid (salt) group. 

10 

7. The surface treatment composition according

to any one of Claims 1 to 6, wherein 

the surface treatment composition is substantially 

free from an abrasive. 

15 

8. The surface treatment composition according

to any one of Claims 1 to 7, wherein 

the polishing object after polishing contains 

polysilicon. 

20 

9. The surface treatment composition according

to any one of Claims 1 to 8, wherein 

a weight average molecular weight of the polymer is 

50,000 or more and 900,000 or less. 

25 

10. A method for producing a surface treatment

composition comprising: 
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mixing a polymer having a constituent unit 

represented by Formula (1) below and water, 

wherein, in Formula (1) above, R1 is a hydrocarbon 

group having 1 to 5 carbon atoms and R2 is a hydrogen 5 

atom or a hydrocarbon group having 1 to 3 carbon atoms. 

11. A surface treatment method comprising:

surface-treating a polishing object after polishing

using the surface treatment composition according to any 10 

one of Claims 1 to 9 to reduce an organic residue on a 

surface of the polishing object after polishing. 

12. The surface treatment method according to

Claim 11, wherein 15 

the surface treatment includes rinse polishing or 

cleaning. 

13. A method for producing a semiconductor

substrate comprising: 20 

a surface treatment step of reducing an organic 

residue on a surface of a polishing object after 

polishing by the surface treatment method according to 

Claim 11 or 12, wherein 
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the polishing object after polishing is a 

semiconductor substrate after polishing. 


