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DESCRIPTION 

 

TITLE 

 

DECOMPOSING/CLEANING COMPOSITION,  5 

METHOD FOR CLEANING ADHESIVE POLYMER, AND  

METHOD FOR PRODUCING DEVICE WAFER 

 

FIELD 

 10 

[0001] 

 The present disclosure relates to a decomposing cleaning composition, a method for 

cleaning an adhesive polymer, and a method for producing a device wafer. In particular, the 

present disclosure relates to a decomposing cleaning composition used for decomposing and 

cleaning an adhesive including an adhesive polymer used for temporary bonding between a 15 

device wafer and a support wafer (carrier wafer), the adhesive remaining on the device wafer in a 

thinning process of a semiconductor wafer, a method for cleaning the adhesive polymer using the 

decomposing cleaning composition, and a method for producing the device wafer. 

 

BACKGROUND 20 

 

[0002] 

 In a three-dimensional mounting technology for densifying semiconductors, the 

thicknesses per sheet of semiconductor wafers are reduced, and a plurality of semiconductor 

wafers connected by a through silicon via (TSV) are laminated. Specifically, after thinning a 25 

device wafer having a semiconductor device formed thereon by polishing a surface (back 

surface) on which the semiconductor device is not formed, an electrode including a TSV is 

formed on the back surface. 

[0003] 

 In the polishing step of the back surface of the device wafer, in order to impart mechanical 30 

strength to the device wafer, a support wafer, also referred to as a carrier wafer, is temporarily 

bonded using an adhesive on a surface on which the semiconductor device is formed of the 

device wafer. For example, a glass wafer or a silicon wafer is used as the support wafer. After 

the polishing step, a metal wiring or an electrode pad containing Al, Cu, Ni, Au, etc., an 

inorganic film, such as an oxide film or a nitride film, or a resin layer containing a polyimide, 35 

etc., is formed on the polished surface (back surface) of the device wafer, as necessary. 
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Thereafter, the device wafer is fixed to a tape, which has an acrylic adhesive layer and is secured 

by a ring frame, by attaching the back surface of the device wafer to the tape. The device wafer 

is then separated (debonded) from the support wafer, the adhesive on the device wafer is peeled 

off, and the adhesive residue on the device wafer is cleaned off using a cleaning agent. 

[0004] 5 

 An adhesive including a polyorganosiloxane compound having good heat resistance as an 

adhesive polymer is used for temporary bonding application of a device wafer. In particular, 

when the adhesive is a crosslinked polyorganosiloxane compound, two actions of cleavage of an 

Si-O bond and dissolution of a decomposed product by a solvent are required for a cleaning 

agent. Examples of such a cleaning agent include those obtained by dissolving a fluorine-based 10 

compound, such as tetrabutylammonium fluoride (TBAF) in a polar aprotic solvent. Since a 

fluoride ion of TBAF participates in the cleavage of an Si-O bond via Si-F bond formation, the 

cleaning agent can be provided with etch performance. Since the polar aprotic solvent can 

dissolve TBAF and does not form solvation via a hydrogen bonding with the fluoride ion, the 

reactivity of the fluoride ion can be increased. 15 

[0005] 

 In Non-Patent Literature 1 (Advanced Materials, 11, 6, 492 (1999)), a 1.0 M TBAF 

solution using THF, which is aprotic, as a solvent is used for decomposing, and dissolving and 

removing polydimethylsiloxane (PDMS). 

[0006] 20 

 In Non-Patent Literature 2 (Advanced Materials, 13, 8, 570 (2001)), NMP, DMF or 

DMSO, which is an aprotic solvent as with THF, are used as a solvent of TBAF. 

[0007] 

 Non-Patent Literature 3 (Macromolecular Chemistry and Physics, 217, 284-291 (2016)) 

describes results of examining PDMS etch rates with TBAF/organic solvents for each solvent, 25 

and also describes, with respect to THF and DMF, which have a high etch rate, a comparison of 

etch rates of TBAF solutions using mixed solvents having different ratios of THF/DMF. 

[0008] 

 Patent Literature 1 (KR 10-2016-0087089 A) and Patent Literature 2 (US 2017/0158888 

A1) describe cleaning liquids in which TBAF is dissolved in a solvent of a nitrogen-containing 30 

heterocyclic compound. 

[0009] 

 As a tape for fixing a device wafer which has been thinned after a polishing step, for 

example, an adhesive tape in which an acrylic pressure sensitive adhesive layer is formed on a 

polyester substrate is used. On the contact surface of the device wafer with the fixing tape, there 35 

may be a metal wiring or electrode pad containing Al, Cu, Ni, Au, etc., an inorganic film, such as 
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an oxide film and a nitride film, or a resin layer containing a polyimide, etc., formed after the 

polishing step, and if a component included in the cleaning agent comes into contact with these 

metals, inorganic materials, or organic materials, corrosion or deterioration of these materials 

may occur. 

[0010] 5 

 In addition, when the cleaning agent penetrates between the device wafer and the acrylic 

pressure sensitive adhesive layer during cleaning, the acrylic pressure sensitive adhesive layer 

may be dissolved or swollen by an organic solvent component in the cleaning agent, or wrinkles 

may be generated in the acrylic pressure sensitive adhesive layer. When the device wafer is 

peeled off from the fixing tape in such a state, a part of the acrylic pressure sensitive adhesive 10 

layer may remain on the device wafer, that is, an adhesive residue or contamination may occur. 

[0011] 

 Thus, it is required that a cleaning agent not penetrate into a contact interface between a 

fixing tape and a device wafer, in order to protect a material of the back surface of the device 

wafer and prevent occurrence of an adhesive residue. To meet this requirement, attempts have 15 

been made to focus on the configuration of a fixing tape or the material of an acrylic pressure 

sensitive adhesive layer. 

[0012] 

 In Patent Literature 3 (WO 2014/061774), in a pressure sensitive adhesive sheet including 

a pressure sensitive adhesive layer, a substrate film and a substrate protection film in this order, a 20 

solvent-resistant substrate protection film is laminated on the substrate film to suppress 

dissolution of the substrate film in an organic solvent or occurrence of wrinkles, thereby 

preventing the organic solvent from entering between the pressure sensitive adhesive layer and a 

wafer. 

[0013] 25 

 In Patent Literature 4 (JP 2015-73056 A), by setting the mass ratio of methyl 

(meth)acrylate with respect to the entire mass of an acrylic copolymer, the mass ratio of a 

crosslinking agent, and the gel fraction within predetermined ranges, solvent resistance is 

improved against limonene which is a low polarity organic solvent. 

[0014] 30 

 Similarly, Patent Literature 5 (JP 2009-224621 A) describes that a pressure sensitive 

adhesive layer having a gel fraction in a predetermined range, formed from a radiation curable 

acrylic resin composition, is excellent in solvent resistance, and Patent Literature 6 (JP 2013-

239595 A) describes a method for improving solvent resistance of a dicing tape comprising, in a 

dicing tape, curing by ultraviolet irradiation a region where a semiconductor wafer or a ring 35 

frame is not adhered to modify a pressure sensitive adhesive layer in a region in contact with an 
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organic solvent. 
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SUMMARY 

 

[TECHNICAL PROBLEM] 20 

[0017] 

 It is considered that the role of a solvent in a cleaning agent containing a fluorine 

compound, such as TBAF, and the solvent is to sufficiently dissolve the fluorine compound 

which is highly polar and a reactive substance, thereby making the affinity of the fluorine 

compound for a surface of a less polar adhesive sufficient to ensure reactivity of fluoride ions 25 

included in the fluorine compound, and to dissolve a decomposed product of the adhesive. In 

some cases, a substituent is introduced into an adhesive polymer contained in an adhesive for the 

purpose of improving heat resistance, releasability, etc., whereby the surface of the adhesive may 

exhibit various polarities. It is desirable that the cleaning agent exhibit excellent affinity for the 

surface of the adhesive exhibiting such various polarities, thereby achieving a high etch rate. 30 

[0018] 

 On the other hand, in a step of cleaning and removing the adhesive, it is required that the 

cleaning agent not penetrate between the pressure sensitive adhesive layer of the fixing tape to 

which the device wafer is attached and the device wafer. It is undesirable to impart solvent 

resistance against an organic solvent component of the cleaning agent to the fixing tape, or to 35 

modify the pressure sensitive adhesive layer by UV irradiation only in a predetermined region of 
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the fixing tape to impart solvent resistance to the pressure sensitive adhesive layer, since these 

require changes in the material of the fixing tape or the manufacturing process. Rather, there is a 

need to improve the composition and properties of the cleaning agent so as not to dissolve or 

swell the acrylic pressure sensitive adhesive layer or penetrate the acrylic pressure sensitive 

adhesive layer, without requiring any changes in the material of the fixing tape or the 5 

manufacturing process. 

[0019] 

 The present disclosure provides a decomposing cleaning composition of an adhesive 

polymer having a high etch rate wherein penetration of the composition into a contact interface 

between a substrate, such as a device wafer, and a pressure sensitive adhesive layer, such as that 10 

of a fixing tape, is suppressed. 

[SOLUTION TO PROBLEM] 

[0020] 

 The present inventors have found that, in a decomposing cleaning composition of an 

adhesive polymer comprising a quaternary alkylammonium fluoride or a hydrate thereof, by 15 

using a specific plurality of aprotic solvents in combination, the penetration of the decomposing 

cleaning composition into a contact interface of a substrate and a pressure sensitive adhesive 

layer can be suppressed, while ensuring an etch rate of the decomposing cleaning composition. 

[0021] 

 That is, the present invention includes the following [1] to [16]. 20 

[1] 

 A decomposing cleaning composition of an adhesive polymer comprising a quaternary 

alkylammonium fluoride or a hydrate of a quaternary alkylammonium fluoride, and an aprotic 

solvent, wherein the aprotic solvent comprises 

 (A) an N-substituted amide compound having no active hydrogen on a nitrogen atom, and 25 

 (B) at least one organic sulfur oxide selected from the group consisting of a sulfoxide 

compound and a sulfone compound. 

[2] 

 The decomposing cleaning composition according to [1], wherein the (A) N-substituted 

amide compound is a 2-pyrrolidone derivative compound represented by the formula (1): 30 

 

 wherein, in the formula (1), R
1
 represents an alkyl group having 1 to 4 carbon atoms. 
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[3] 

 The decomposing cleaning composition according to [2], wherein the (A) N-substituted 

amide compound is a 2-pyrrolidone derivative compound wherein R
1
 in the formula (1) is a 

methyl group or an ethyl group. 

[4] 5 

 The decomposing cleaning composition according to any one of [1] to [3], wherein the 

sulfoxide compound is a cyclic sulfoxide compound having 4 to 6 carbon atoms, or an acyclic 

sulfoxide compound represented by the formula (2): 

R
2
(SO)R

3
 (2), 

 wherein, in the formula (2), R
2
 and R

3
 each independently represent an alkyl group 10 

selected from the group consisting of a methyl group, an ethyl group, an n-propyl group, an 

isopropyl group, an n-butyl group, an isobutyl group, a sec-butyl group, and a t-butyl group. 

[5] 

 The decomposing cleaning composition according to [4], wherein the sulfoxide 

compound is dimethyl sulfoxide. 15 

[6] 

 The decomposing cleaning composition according to any one of [1] to [5], wherein the 

sulfone compound is a cyclic sulfone compound having 4 to 6 carbon atoms, or an acyclic 

sulfone compound represented by the formula (3): 

R
4
(SO2)R

5
 (3), 20 

 wherein, in the formula (3), R
4
 and R

5
 each independently represent a group selected 

from the group consisting of an alkyl group having 1 to 8 carbon atoms, a phenyl group, and a 

benzyl group. 

[7] 

 The decomposing cleaning composition according to [6], wherein the sulfone compound 25 

is sulfolane or 3-methylsulfolane. 

[8] 

 The decomposing cleaning composition according to any one of [1] to [7], wherein the 

content of the (A) N-substituted amide compound is 10 to 99.9% by mass and the content of the 

(B) organic sulfur oxide is 0.1 to 90% by mass, with respect to 100% by mass of the aprotic 30 

solvent. 

[9] 

 The decomposing cleaning composition according to any one of [1] to [7], wherein the 

content of the (A) N-substituted amide compound is 70 to 98% by mass and the content of the 

(B) organic sulfur oxide is 2 to 30% by mass, with respect to 100% by mass of the aprotic 35 

solvent. 
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[10] 

 The decomposing cleaning composition according to any one of [1] to [9], wherein the 

content of the quaternary alkylammonium fluoride is 0.1 to 15% by mass. 

[11] 

 The decomposing cleaning composition according to any one of [1] to [10], wherein the 5 

quaternary alkylammonium fluoride is a tetraalkylammonium fluoride represented by 

R
6
R

7
R

8
R

9
N

+
F

-
, wherein R

6
 to R

9
 are each independently an alkyl group selected from the 

group consisting of a methyl group, an ethyl group, an n-propyl group, an isopropyl group, and 

an n-butyl group. 

[12] 10 

 The decomposing cleaning composition according to any one of [1] to [11], wherein the 

adhesive polymer is a polyorganosiloxane compound. 

[13] 

 A method for cleaning an adhesive polymer on a substrate by using the decomposing 

cleaning composition according to any one of [1] to [12]. 15 

[14] 

 The method according to [13], comprising carrying out the cleaning with the substrate in 

contact with an acrylic pressure sensitive adhesive. 

[15] 

 A method for producing a device wafer comprising cleaning an adhesive polymer on a 20 

front surface of a device wafer by using the decomposing cleaning composition according to any 

one of [1] to [12]. 

[16] 

 The method according to [15], comprising carrying out the cleaning with the device wafer 

in contact with an acrylic pressure sensitive adhesive. 25 

[ADVANTAGEOUS EFFECTS OF INVENTION] 

[0022] 

 The decomposing cleaning composition of the present disclosure has a high affinity for an 

adhesive polymer, and therefore has a high etch rate, and can suppress penetration of the 

decomposing cleaning composition into a contact interface between a substrate, such as a device 30 

wafer, and a pressure sensitive adhesive layer, such as that of a fixing tape. Therefore, the 

decomposing cleaning composition of the present disclosure can be used as a high performance 

cleaning agent for cleaning and removing an adhesive polymer, which does not require, for 

example, a change in the material of the fixing tape of the device wafer and the manufacturing 

process. 35 

[0023] 
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 The foregoing description should not be considered as disclosing all embodiments of the 

present invention and all advantages thereof. 

 

DESCRIPTION OF EMBODIMENTS 

 5 

[0024] 

 Hereinafter, the present invention will be described in further detail. 

[0025] 

[Decomposing cleaning composition] 

 A decomposing cleaning composition according to one embodiment comprises a 10 

quaternary alkylammonium fluoride or a hydrate of a quaternary alkylammonium fluoride, and a 

specific aprotic solvent. The aprotic solvent includes (A) an N-substituted amide compound 

having no active hydrogen on a nitrogen atom, and (B) at least one organic sulfur oxide selected 

from the group consisting of a sulfoxide compound and a sulfone compound. 

[0026] 15 

<Quaternary alkylammonium fluoride or hydrate thereof> 

 The quaternary alkylammonium fluoride or a hydrate thereof releases a fluoride ion which 

is involved in cleavage of an Si-O bond. A quaternary alkylammonium moiety can allow the 

quaternary alkylammonium fluoride, which is a salt, to dissolve in an aprotic solvent. As the 

quaternary alkylammonium fluoride, various compounds can be used without any particular 20 

limitation. Examples of the hydrate of the quaternary alkylammonium fluoride include 

trihydrates, tetrahydrates, and pentahydrates. The quaternary alkylammonium fluoride may be 

one or a combination of two or more thereof. 

[0027] 

 In one embodiment, the quaternary alkylammonium fluoride is a tetraalkylammonium 25 

fluoride represented by R
6
R

7
R

8
R

9
N

+
F

-
, wherein R

6
 to R

9
 are each independently an alkyl group 

selected from the group consisting of a methyl group, an ethyl group, an n-propyl group, an 

isopropyl group, and an n-butyl group. Examples of such a quaternary alkylammonium fluoride 

include tetramethylammonium fluoride, tetraethylammonium fluoride, tetrapropylammonium 

fluoride, and tetrabutylammonium fluoride. From the viewpoint of decomposing cleaning 30 

performance, availability, prices, etc., it is preferable that the quaternary alkylammonium 

fluoride be tetrabutylammonium fluoride (TBAF). 

[0028] 

 The content of the quaternary alkylammonium fluoride in the decomposing cleaning 

composition is preferably 0.1 to 15% by mass, more preferably 1.0 to 10% by mass, and still 35 

more preferably 3.0 to 8.0% by mass. The “content of the quaternary alkylammonium fluoride” 



9 

 

is a value converted as a mass of only the quaternary alkylammonium fluoride, excluding the 

mass of a hydrate, when a hydrate of the quaternary alkylammonium fluoride is contained in the 

decomposing cleaning composition. By setting the content of the quaternary alkylammonium 

fluoride to 0.1% by mass or more, an adhesive polymer can be effectively decomposed and 

cleaned, and by setting the content to 15% by mass or less, corrosion of a metal portion included 5 

in a device forming surface of a device wafer can be prevented or suppressed. 

[0029] 

 In an embodiment in which the (B) organic sulfur oxide is a sulfoxide compound, the 

content of the quaternary alkylammonium fluoride in the decomposing cleaning composition is 

preferably 0.1 to 15% by mass, more preferably 1.0 to 10% by mass, and still more preferably 10 

2.0 to 8.0% by mass. In this embodiment, by setting the content of the quaternary 

alkylammonium fluoride to 0.1% by mass or more, an adhesive polymer can be effectively 

decomposed and cleaned, and by setting the content to 15% by mass or less, corrosion of a metal 

portion included in a device forming surface of a device wafer can be prevented or suppressed. 

[0030] 15 

 In an embodiment in which the (B) organic sulfur oxide is a sulfone compound, the 

content of the quaternary alkylammonium fluoride in the decomposing cleaning composition is 

preferably 0.1 to 15% by mass, more preferably 0.5 to 10% by mass, and still more preferably 

1.0 to 5.0% by mass. In this embodiment, by setting the content of the quaternary 

alkylammonium fluoride to 0.1% by mass or more, an adhesive polymer can be effectively 20 

decomposed and cleaned, and by setting the content to 15% by mass or less, corrosion of a metal 

portion included in a device forming surface of a device wafer can be prevented or suppressed. 

[0031] 

<Aprotic solvent> 

 The aprotic solvent includes (A) an N-substituted amide compound having no active 25 

hydrogen on a nitrogen atom, and (B) at least one organic sulfur oxide selected from the group 

consisting of a sulfoxide compound and a sulfone compound. Since these aprotic solvents are 

compatible with water, after decomposing cleaning of an adhesive polymer, a substrate or device 

wafer can be rinsed with water, which is inexpensive and safe. 

[0032] 30 

 In one embodiment, the content of the aprotic solvent in the decomposing cleaning 

composition is 70 to 99.9% by mass, preferably 80 to 99% by mass, and more preferably 90 to 

99% by mass. 

[0033] 

<(A) N-substituted amide compound having no active hydrogen on nitrogen atom> 35 

 The (A) N-substituted amide compound having no active hydrogen on a nitrogen atom 
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(also simply referred to as “(A) N-substituted amide compound” in the present disclosure) is an 

aprotic solvent having a relatively high polarity, and able to uniformly dissolve or disperse the 

quaternary alkylammonium fluoride and a hydrate thereof in the decomposing cleaning 

composition. In the present disclosure, “(A) N-substituted amide compound” also encompasses a 

urea compound (carbamide compound) having no active hydrogen on a nitrogen atom. As the 5 

(A) N-substituted amide compound, various compounds can be used without any particular 

limitation. In one embodiment, the number of carbon atoms of the (A) N-substituted amide 

compound is preferably 3 to 12. Examples of the (A) N-substituted amide compound include 

acyclic N-substituted amides, such as N,N-dimethylformamide, N,N-diethylformamide, N,N-

dimethylacetamide, N,N-diethylacetamide, N,N-dimethylpropionamide, N,N-10 

diethylpropionamide, and tetramethylurea, and cyclic N-substituted amides, such as 2-

pyrrolidone derivatives, 2-piperidone derivatives, ε-caprolactam derivatives, 1,3-dimethyl-2-

imidazolidinone, 1-methyl-3-ethyl-2-imidazolidinone, 1,3-diethyl-2-imidazolidinone, and 1,3-

dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (N,N’-dimethylpropyleneurea). The (A) N-

substituted amide compound may be one or a combination of two or more thereof. 15 

[0034] 

 In one embodiment, it is preferable that the (A) N-substituted amide compound be a 2-

pyrrolidone derivative compound represented by the formula (1): 

 

wherein, in the formula (1), R
1
 represents an alkyl group having 1 to 4 carbon atoms. Examples 20 

of the alkyl group having 1 to 4 carbon atoms include a methyl group, an ethyl group, an n-

propyl group, an isopropyl group, an n-butyl group, an isobutyl group, a sec-butyl group, and a t-

butyl group, and a methyl group or an ethyl group is preferred. Examples of the 2-pyrrolidone 

derivative compound represented by the formula (1) include N-methylpyrrolidone, N-

ethylpyrrolidone, N-propylpyrrolidone, and N-butylpyrrolidone. 25 

[0035] 

 The (A) N-substituted amide compound is preferably a 2-pyrrolidone derivative 

compound in which R
1
 is a methyl group or an ethyl group in the formula (1), and more 

preferably a 2-pyrrolidone derivative compound in which R
1
 is a methyl group in the formula 

(1), i.e., N-methylpyrrolidone, since they have relatively high polarity and excellent dissolving 30 

ability of the quaternary alkylammonium fluoride, and are easily available. 

[0036] 
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<(B) Organic sulfur oxide> 

 By combining at least one of the (B) organic sulfur oxides selected from the group 

consisting of a sulfoxide compound and a sulfone compound with the (A) N-substituted amide 

compound, a mixed solvent system exhibiting high affinity for an adhesive polymer can be 

formed. The decomposing cleaning composition using such a mixed solvent system can achieve 5 

a high etch rate in which the reaction activity of the quaternary alkylammonium fluoride is 

effectively utilized, and can reduce the affinity of the decomposing cleaning composition for a 

pressure sensitive adhesive layer of a device wafer fixing tape, particularly the affinity for an 

acrylic pressure sensitive adhesive layer, thereby suppressing penetration of the decomposing 

cleaning composition into a contact interface between a substrate and the pressure sensitive 10 

adhesive layer. As the (B) organic sulfur oxide, various compounds can be used without any 

particular limitation, as long as they are a sulfoxide compound or a sulfone compound. The (B) 

organic sulfur oxide may be one or a combination of two or more thereof. 

[0037] 

 In one embodiment, it is preferable that the sulfoxide compound be a cyclic sulfoxide 15 

compound having 4 to 6 carbon atoms, or an acyclic sulfoxide compound represented by the 

formula (2): 

R
2
(SO)R

3
 (2), 

wherein, in the formula (2), R
2
 and R

3
 each independently represent an alkyl group selected 

from the group consisting of a methyl group, an ethyl group, an n-propyl group, an isopropyl 20 

group, an n-butyl group, an isobutyl group, a sec-butyl group, and a t-butyl group. 

[0038] 

 Examples of the cyclic sulfoxide compound having 4 to 6 carbon atoms include 

tetramethylene sulfoxide (tetrahydrothiophene 1-oxide), 3-methyltetramethylene sulfoxide, and 

2,4-dimethyltetramethylene sulfoxide. It is preferable that the cyclic sulfoxide compound having 25 

4 to 6 carbon atoms be tetramethylene sulfoxide, from the viewpoint of decomposing cleaning 

performance, availability, prices, etc. 

[0039] 

 Examples of the acyclic sulfoxide compound represented by the formula (2) include 

dimethyl sulfoxide, diethyl sulfoxide, di(n-propyl) sulfoxide, di(isopropyl) sulfoxide, di(n-butyl) 30 

sulfoxide, di(isobutyl) sulfoxide, di(sec-butyl) sulfoxide, di(t-butyl) sulfoxide, methyl ethyl 

sulfoxide, and methyl isobutyl sulfoxide. In the acyclic sulfoxide compound represented by the 

formula (2), it is preferable that R
2
 and R

3
 be each independently a methyl group, an ethyl 

group, or an isopropyl group. It is preferable that the acyclic sulfoxide compound represented by 

the formula (2) be dimethyl sulfoxide, from the viewpoint of decomposing cleaning 35 

performance, availability, prices, etc. 
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[0040] 

 In one embodiment, it is preferable that the sulfone compound be a cyclic sulfone 

compound having 4 to 6 carbon atoms, or an acyclic sulfone compound represented by the 

formula (3): 

R
4
(SO2)R

5
 (3) 5 

wherein, in the formula (3), R
4
 and R

5
 each independently represent a group selected from the 

group consisting of an alkyl group having 1 to 8 carbon atoms, a phenyl group, and a benzyl 

group. 

[0041] 

 Examples of the cyclic sulfone compound having 4 to 6 carbon atoms include sulfolane 10 

(tetrahydrothiophene 1,1-dioxide), 3-methylsulfolane (tetrahydro-3-methylthiophene 1,1-

dioxide), and 2,4-dimethylsulfolane (tetrahydro-2,4-dimethylthiophene 1,1-dioxide). The cyclic 

sulfone compound having 4 to 6 carbon atoms is preferably sulfolane or 3-methylsulfolane, and 

more preferably sulfolane, from the viewpoint of decomposing cleaning performance, 

availability, prices, etc. 15 

[0042] 

 Examples of the acyclic sulfone compound represented by the formula (3) include 

dimethyl sulfone, ethyl methyl sulfone, diethyl sulfone, isopropyl methyl sulfone, ethyl isopropyl 

sulfone, dibutyl sulfone, di(n-octyl) sulfone, benzyl phenyl sulfone, and diphenyl sulfone. In the 

acyclic sulfone compound represented by the formula (3), it is preferable that R
4
 and R

5
 be each 20 

independently a methyl group, an ethyl group, or an isopropyl group. The acyclic sulfone 

compound represented by the formula (3) is preferably ethyl methyl sulfone or ethyl isopropyl 

sulfone, from the viewpoint of decomposing cleaning performance, availability, prices, etc. 

[0043] 

 In one embodiment, when the aprotic solvent is 100% by mass, it is preferable that the 25 

content of the (A) N-substituted amide compound be 10 to 99.9% by mass, and the content of the 

(B) organic sulfur oxide be 0.1 to 90% by mass; it is more preferable that the content of the (A) 

N-substituted amide compound be 30 to 99% by mass, and the content of the (B) organic sulfur 

oxide be 1 to 70% by mass; it is further preferable that the content of the (A) N-substituted 

amide compound be 50 to 99% by mass, and the content of the (B) organic sulfur oxide be 1 to 30 

50% by mass; and it is still more preferable that the content of the (A) N-substituted amide 

compound be 70 to 98% by mass, and the content of the (B) organic sulfur oxide be 2 to 30% by 

mass. In this embodiment, by setting the contents of the (A) N-substituted amide compound and 

the (B) organic sulfur oxide within the above ranges, the quaternary alkylammonium fluoride 

and the hydrate thereof can be uniformly dissolved in the decomposing cleaning composition, 35 

and a higher etch rate can be obtained for various adhesive polymers, and the affinity of the 
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decomposing cleaning composition with a pressure sensitive adhesive layer of a device wafer 

fixing tape, particularly the affinity with an acrylic pressure sensitive adhesive layer, can be 

effectively reduced to further suppress the penetration of the decomposing cleaning composition 

into a contact interface of a substrate and the pressure sensitive adhesive layer. 

[0044] 5 

 In an embodiment in which the (B) organic sulfur oxide is the sulfoxide compound, when 

the aprotic solvent is 100% by mass, it is preferable that the content of the (A) N-substituted 

amide compound be 10 to 90% by mass, and the content of the sulfoxide compound be 10 to 

90% by mass; it is more preferable that the content of the (A) N-substituted amide compound be 

30 to 80% by mass, and the content of the sulfoxide compound be 20 to 70% by mass; and it is 10 

further preferable that the content of the (A) N-substituted amide compound be 50 to 70% by 

mass, and the content of the sulfoxide compound be 30 to 50% by mass. In this embodiment, by 

setting the contents of the (A) N-substituted amide compound and the sulfoxide compound 

within the above ranges, the quaternary alkylammonium fluoride and the hydrate thereof can be 

uniformly dissolved in the decomposing cleaning composition, and a higher etch rate can be 15 

obtained for various adhesive polymers, and the affinity of the decomposing cleaning 

composition with a pressure sensitive adhesive layer of a device wafer fixing tape, particularly 

the affinity with an acrylic pressure sensitive adhesive layer, can be effectively reduced to further 

suppress the penetration of the decomposing cleaning composition into a contact interface of a 

substrate and the pressure sensitive adhesive layer. 20 

[0045] 

 In an embodiment in which the (B) organic sulfur oxide is the sulfone compound, when 

the aprotic solvent is 100% by mass, it is preferable that the content of the (A) N-substituted 

amide compound be 60 to 99.9% by mass, and the content of the sulfone compound be 0.1 to 

40% by mass; it is more preferable that the content of the (A) N-substituted amide compound be 25 

85 to 99.9% by mass, and the content of the sulfone compound be 0.1 to 15% by mass; and it is 

further preferable that the content of the (A) N-substituted amide compound be 96 to 99% by 

mass, and the content of the sulfone compound be 1 to 4% by mass. In this embodiment, by 

setting the contents of the (A) N-substituted amide compound and the sulfone compound within 

the above ranges, the quaternary alkylammonium fluoride and the hydrate thereof can be 30 

uniformly dissolved in the decomposing cleaning composition, and a higher etch rate can be 

obtained for various adhesive polymers, and the affinity of the decomposing cleaning 

composition with a pressure sensitive adhesive layer of a device wafer fixing tape, particularly 

the affinity with an acrylic pressure sensitive adhesive layer, can be effectively reduced to further 

suppress the penetration of the decomposing cleaning composition into a contact interface of a 35 

substrate and the pressure sensitive adhesive layer. 
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[0046] 

 The (B) organic sulfur oxide may be a combination of the sulfoxide compound and the 

sulfone compound. In this embodiment, when the aprotic solvent is 100% by mass, it is 

preferable that the content of the (A) N-substituted amide compound be 10 to 89.9% by mass, 

the content of the sulfoxide compound be 10 to 80% by mass, and the content of the sulfone 5 

compound be 0.1 to 40% by mass. In this embodiment, by setting the contents of the (A) N-

substituted amide compound, the sulfoxide compound, and the sulfone compound within the 

above range, the quaternary alkylammonium fluoride and the hydrate thereof can be uniformly 

dissolved in the decomposing cleaning composition, and a higher etch rate can be obtained for 

various adhesive polymers, and the affinity of the decomposing cleaning composition with a 10 

pressure sensitive adhesive layer of a device wafer fixing tape, particularly the affinity with an 

acrylic pressure sensitive adhesive layer, can be effectively reduced to further suppress the 

penetration of the decomposing cleaning composition into a contact interface of a substrate and 

the pressure sensitive adhesive layer. 

[0047] 15 

<Additives and other ingredients> 

 The decomposing cleaning composition may contain, as an optional component, 

additives, such as an antioxidant, a surfactant, a preservative, and an antifoaming agent, within a 

range not significantly impairing the effect of the present invention. 

[0048] 20 

 It is preferable that the decomposing cleaning composition have a less content of a protic 

solvent. For example, it is preferable that the content of the protic solvent in the decomposing 

cleaning composition be 5% by mass or less, 3% by mass or less, or 1% by mass or less. The 

protic solvent that may be contained in the decomposing cleaning composition may be water 

derived from the hydrate of the quaternary alkylammonium fluoride. 25 

[0049] 

 In one embodiment, the decomposing cleaning composition is substantially free or free of 

a sulfonic acid compound. For example, the content of the sulfonic acid compound in the 

decomposing cleaning composition may be 1% by mass or less, 0.5% by mass or less, or 0.1% 

by mass or less. In this embodiment, corrosion or deterioration of a metal or an inorganic 30 

material present on the back surface of a device wafer, etc., by an acidic component can be 

prevented. 

[0050] 

[Method for cleaning adhesive polymer] 

 The decomposing cleaning composition of the present disclosure can be used as a 35 

decomposing cleaning composition of an adhesive polymer contained in various adhesives. The 
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adhesive polymer is not particularly limited as long as it can be cleaned by using the 

decomposing cleaning composition of the present disclosure. In addition to the adhesive 

polymer, the adhesive may contain, as an optional component, a curing agent, a curing 

accelerator, a crosslinking agent, a surfactant, a leveling agent, a filler, etc. 

[0051] 5 

 In one embodiment, the adhesive polymer includes an Si-O bond. The adhesive polymer 

is reduced in molecular weight or loses its crosslinked structure due to cleavage of an Si-O bond 

by a fluoride ion of the quaternary alkylammonium fluoride, so that it can be dissolved in the 

aprotic solvent, and as a result, the adhesive polymer can be removed from a surface of a 

substrate, such as a device wafer. 10 

[0052] 

 The adhesive polymer including an Si-O bond is preferably a polyorganosiloxane 

compound. Since the polyorganosiloxane compound includes a large number of siloxane (Si-O-

Si) bonds, it can be effectively decomposed and cleaned by using the decomposing cleaning 

composition. Examples of the polyorganosiloxane compound include silicone elastomers, 15 

silicone gels, and silicone resins, such as MQ resins, and modified products thereof, such as 

epoxy-modified products, acrylic-modified products, methacrylic-modified products, amino-

modified products, and mercapto-modified products thereof. The polyorganosiloxane compound 

may be a silicone-modified polymer, such as a silicone-modified polyurethane, and a silicone-

modified acrylic resin. 20 

[0053] 

 In one embodiment, the adhesive polymer is an addition-curable silicone elastomer, a 

silicone gel, or a silicone resin. These addition-curable silicones contain an ethylenically 

unsaturated group-containing polyorganosiloxane, such as a vinyl-terminated 

polydimethylsiloxane or a vinyl-terminated MQ resin, and a polyorganohydrosiloxane, such as a 25 

polymethylhydrosiloxane, as a crosslinking agent, and are cured by using a hydrosilylation 

catalyst, such as a platinum catalyst. 

[0054] 

 In another embodiment, the adhesive polymer includes an aralkyl group-, epoxy group-, 

or phenyl group-containing polydiorganosiloxane, in particular, an aralkyl group-, epoxy group-, 30 

or phenyl group-containing polydimethylsiloxane. An adhesive containing such an adhesive 

polymer may be used for temporary bonding, in combination with an adhesive containing the 

addition-curable silicone described above. 

[0055] 

 Cleaning of an adhesive polymer on a substrate, such as a device wafer, can be carried out 35 

in various conventionally known methods using the decomposing cleaning composition. A 
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method for cleaning an adhesive polymer includes, for example, discharging the decomposing 

cleaning composition onto a substrate so that the decomposing cleaning composition contacts an 

adhesive polymer while rotating the substrate at a predetermined speed using a spin coater, etc., 

(spin etch), spraying the decomposing cleaning composition onto an adhesive polymer on a 

substrate (spraying), or immersing a substrate having thereon an adhesive polymer in a tank 5 

containing the decomposing cleaning composition (dipping). The temperature of the 

decomposing cleaning may vary depending on the type of the adhesive polymer and the 

deposited amount thereof on the substrate, and is generally 20°C to 90°C, and preferably 40°C to 

60°C. The time of the decomposing cleaning may vary depending on the type of the adhesive 

polymer and the deposited amount thereof on the substrate, and is generally 5 seconds to 10 10 

hours, and preferably 10 seconds to 2 hours. During the decomposing cleaning, ultrasonic may 

be applied to a bath of the decomposing cleaning composition or the substrate. Cleaning of the 

adhesive polymer may be carried out in a state in which the back surface of the substrate is fixed 

with a fixing tape having an acrylic pressure sensitive adhesive. 

[0056] 15 

 After the decomposing cleaning, the substrate may be rinsed using an alcohol, such as 

isopropyl alcohol (IPA), or water, such as ion-exchanged water (DIW), and the substrate may be 

dried by spraying with nitrogen gas, air, etc., or heating under normal pressure or under reduced 

pressure, etc. Since the aprotic solvent contained in the decomposing cleaning composition is 

compatible with water, the substrate can be rinsed with inexpensive and safe water. 20 

[0057] 

[Method for producing device wafer] 

 In one embodiment, a method for producing a device wafer includes cleaning an adhesive 

polymer on the front surface of a device wafer by using the decomposing cleaning composition. 

After the cleaning, if necessary, the device wafer may be rinsed using an alcohol, such as 25 

isopropyl alcohol (IPA), or water, such as ion-exchanged water (DIW), and the device wafer 

may be dried by spraying with nitrogen gas, air, etc., or heating under normal pressure or under 

reduced pressure. Since the aprotic solvent contained in the decomposing cleaning composition 

is compatible with water, the device wafer can be rinsed with inexpensive and safe water. 

[0058] 30 

 A method for producing a device wafer may further include: forming a semiconductor 

device on a substrate, such as a silicon wafer, to obtain a device wafer; opposing a surface of the 

device wafer on which the semiconductor device is formed and a support wafer to temporarily 

bond the device wafer and the support wafer via an adhesive containing an adhesive polymer; 

thinning the device wafer by polishing a surface (back surface) opposite the surface of the device 35 

wafer on which the semiconductor device is formed; and separating the support wafer from the 
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device wafer. Formation of the semiconductor device, temporary bonding of the device wafer 

and the support wafer, polishing of the back surface of the device wafer, and separation of the 

device wafer from the support wafer can be carried out in conventionally known methods and are 

not particularly limited. 

[0059] 5 

 The method for producing a device wafer may further include forming a through 

electrode, an insulating film, or a circuit on the back surface of the device wafer, after the device 

wafer is thinned. 

[0060] 

 The method for producing a device wafer may further include adhering an acrylic pressure 10 

sensitive adhesive layer of a fixing tape having the acrylic pressure sensitive adhesive layer to 

the back surface of the device wafer, after the device wafer is thinned. In a state in which the 

device wafer is in contact with the acrylic pressure sensitive adhesive, the adhesive polymer on 

the front surface of the device wafer may be cleaned using the decomposing cleaning 

composition. 15 

[0061] 

 The acrylic pressure sensitive adhesive layer may contain a UV curable acrylic pressure 

sensitive adhesive. The UV curable acrylic pressure sensitive adhesive generally contains a 

pressure sensitive adhesive acrylic polymer having an ethylenically unsaturated group, such as a 

(meth)acrylic group, and optionally, a photopolymerization initiator, such as a benzophenone 20 

compound and an acetophenone compound. By irradiating the UV curable acrylic pressure 

sensitive adhesive with ultraviolet rays, polymerization of the ethylenically unsaturated group 

proceeds, so that the cohesive force of the pressure sensitive adhesive increases and the 

wettability thereof decreases. As a result, the adhesive strength of the pressure sensitive adhesive 

decreases, and the fixing tape can be peeled off and removed from the device wafer without 25 

damaging the device wafer. The pressure sensitive adhesive acrylic polymer may be crosslinked 

by an isocyanate compound, a melamine-formaldehyde resin, an epoxy compound, etc. The 

pressure sensitive adhesive acrylic polymer may have a benzophenone structure in the side chain 

thereof to have self-photopolymerizability. 

 30 

EXAMPLES 

 

[0062] 

 Hereinafter, the present invention will be described in more detail based on the Examples, 

but the present invention is not limited by the Examples. 35 

[0063] 
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Preparation of decomposing cleaning compositions (5% by mass TBAF/mixed solvents) 

Example 1 

 To a 125 mL polyethylene container, 0.272 g of tetrabutylammonium fluoride trihydrate 

(TBAF・3H2O) (Kanto Chemical Co., Inc., 97% special grade) was added, and then 3.135 g of 

N-methyl-2-pyrrolidone (hereinafter, referred to as “NMP”) was added, followed by adding and 5 

mixing 0.976 g of dimethyl sulfoxide (hereinafter, referred to as “DMSO”) as an organic sulfur 

oxide to dissolve TBAF・3H2O. In this way, a decomposing cleaning composition of 5% by 

mass TBAF/mixed solvents was prepared in which the mass ratio of NMP:DMSO was 

0.763:0.237. 

[0064] 10 

Examples 2 to 7 and Comparative Examples 1 to 4 

 Except that the compositions were changed as shown in Table 1, the decomposing 

cleaning compositions were prepared in the same manner as in Example 1. 

[0065] 

Preparation of Test Piece for Penetration Test 15 

 A 12 inch (300 mm) silicon wafer (770 μm thick) was divided and cut into squares of 3 

cm × 3 cm. This is referred to as a Si test piece. A Si wafer fixing tape, in which a UV curable 

acrylic pressure sensitive adhesive layer was subjected to ultraviolet irradiation treatment, was 

cut to a size of 2 cm × 2 cm square, a cover film was removed, and the Si wafer fixing tape from 

which a cover film had been removed was adhered to the center of the Si test piece to prepare a 20 

test piece for penetration test. In the outside of each side of the Si wafer fixing tape, a surface of 

the Si test piece was exposed at a width 0.5 cm. The Si wafer fixing tape was a 170 μm thick 

laminate including a 50 μm thick polyester substrate, a 100 μm thick acrylic interlayer, and a 20 

μm thick UV curable acrylic pressure sensitive adhesive layer in this order. 

[0066] 25 

Penetration Test 

 A test piece for penetration test was placed in a SUS304 petri dish having a diameter of 

50 mm and a depth of 15 mm, so that a Si wafer fixing tape faced upward. 3.5 mL of the 

decomposing cleaning composition (5% by mass TBAF/solvents) was added to the SUS304 petri 

dish by using a pipette, and the test piece was immersed in the decomposing cleaning 30 

composition and covered with a glass petri dish. After the test piece was immersed in the 

decomposing cleaning composition at room temperature (25°C) for 30 minutes, the test piece 

was removed by using tweezers, and rinsed thoroughly by using a wash bottle of ion-exchanged 

water (DIW), and thereafter water was removed by spraying nitrogen gas to the test piece, which 

was then sufficiently dried at room temperature. Photographs of the test piece after immersion 35 

and drying were taken on the surface to which the Si wafer fixing tape was attached. The 
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penetration length of the decomposing cleaning composition into a contact interface between the 

acrylic pressure sensitive adhesive layer of the Si wafer fixing tape and the Si test piece was 

measured as a maximum linear distance from each side of the tape to a penetration mark along a 

direction perpendicular to that side of the tape in the form of a square. The average penetration 

length (mm) was obtained by calculating the average value of the penetration lengths of four 5 

sides of the Si fixing tape in the form of a square, and the average penetration length was divided 

by the immersion time of 30 minutes to calculate the average penetration speed (mm/min). The 

masses of the Si test piece and the test piece for penetration test (Si test piece + Si wafer fixing 

tape) before immersion and after immersion, washing with water and drying were weighed, and 

the mass increase and mass increase rate of the tape after immersion were calculated. 10 

[0067] 

Method A for preparing test piece for cleaning test 

 On a 12 inch (300 mm) silicon wafer (770 μm thick), an addition-curable silicone resin 

was applied by spin coating so as to have a dry film thickness of 110 μm. Thereafter, an adhesive 

layer containing a polyorganosiloxane compound as an adhesive polymer was formed on the 15 

silicon wafer by heating on a hot plate at 140°C for 15 minutes and at 190°C for 10 minutes. The 

silicon wafer having the adhesive layer was divided into a size of 4 cm × 4 cm to obtain a test 

piece for cleaning test, and the thickness of the center portion of the test piece was measured 

using a micrometer. 

[0068] 20 

Cleaning test 1 

 To a SUS petri dish having a diameter of 90 mm, 7.0 mL of the decomposing cleaning 

composition immediately after preparation (within 30 minutes after preparation) was added. One 

test piece for cleaning test prepared by the above method A was immersed in the decomposing 

cleaning composition, and the petri dish was shaken back and forth at a frequency of 1 Hz for 5 25 

minutes at room temperature (25°C). After the immersion, the test piece was removed by using 

tweezers, immersed in isopropyl alcohol (IPA), and further rinsed thoroughly by using an IPA 

wash bottle. Thereafter, the test piece was immersed in ion-exchanged water (DIW) and 

thoroughly rinsed by using a DIW wash bottle in the same manner. After spraying nitrogen gas 

to the test piece to remove water attached thereon, the test piece was heated and dried in a dryer 30 

at 125°C for 30 minutes. The thickness of the center portion of the test piece after drying was 

measured using a micrometer. 

[0069] 

 The etch rate (ER) of the decomposing cleaning composition was calculated by dividing 

the difference in the thicknesses of the test piece before and after immersion by the immersion 35 

time in the decomposing cleaning composition. 
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Etch rate (ER) (μm/min) = [(thickness of test piece before immersion - thickness of test piece 

after immersion, washing and drying) (μm)] / immersion time (5 min) 

[0070] 

 Table 1 shows the compositions of the decomposing cleaning compositions of Examples 1 

to 7 and Comparative Examples 1 to 4, and the results of the penetration test and Cleaning test 1. 5 

[0071] 
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[0072] 

 In Examples 1 to 3 (NMP-DMSO), it was possible to suppress the penetration by 

increasing the DMSO ratio while ensuring the etch rate. Even in Examples 4 to 6 (NMP-

sulfolane), it was possible to further suppress the penetration while ensuring the etch rate, and an 5 

effect was observed with a smaller amount of sulfolane added than that of DMSO. Further, in 

Example 7 (NMP-DMSO-sulfolane), it was possible to further suppress the penetration while 

ensuring the etch rate. Since the mass changes before and after the immersion of the tape are 

smaller than those of the Comparative Examples, it can be understood that the penetration of the 

decomposing cleaning composition into a contact interface between the acrylic pressure sensitive 10 

adhesive layer of the Si wafer fixing tape and the Si wafer was suppressed by adding DMSO or 

sulfolane. 

[0073] 
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 In Comparative Example 1 (NMP only) and Comparative Example 3 (N,N-

dimethylpropionamide only), even though the etch rates were high, the penetration lengths at the 

immersion time of 30 minutes were large, the Si wafer fixing tapes swelled, and wrinkles were 

generated in the Si wafer fixing tapes. In Comparative Example 2 (DMSO only), while the 

penetration length was small, the etch rate was extremely low at 0.2 μm/min. Comparative 5 

Example 4 (only methyl ethyl ketone) could not be evaluated, since the decomposing cleaning 

composition quickly penetrated into the center portion. 

[0074] 

Method B for preparing test piece for cleaning test 

 Except that the silicon wafer having the adhesive layer was divided into a size of 1.5 cm × 10 

1.5 cm to form test pieces, silicon wafer test pieces were prepared in the same manner as in the 

above method A. 

[0075] 

Cleaning test 2 

 A screw tube bottle having a volume of 50 mL was placed on top of a magnetic stirrer. To 15 

the screw tube bottle, 15.0 mL of the decomposing cleaning composition immediately after 

preparation (within 30 minutes after preparation) and a stirrer were added. One test piece 

prepared by the above method B was immersed in the decomposing cleaning composition, and 

the stirrer was rotated at a rotation speed of 900 rpm for 3 minutes at room temperature (25°C). 

After the immersion, the test piece was removed by using tweezers and thoroughly rinsed by 20 

using an isopropyl alcohol (IPA) wash bottle. After spraying nitrogen gas to the test piece to dry, 

the thickness of the center portion of the test piece was measured using a micrometer. 

[0076] 

 The etch rate (ER) of the decomposing cleaning composition was calculated by dividing 

the difference in the thicknesses of the test piece before and after immersion by the immersion 25 

time in the decomposing cleaning composition. 

Etch rate (ER) (μm/min) = [(thickness of test piece before immersion - thickness of test piece 

after immersion, washing and drying) (μm)] / immersion time (3 min) 

[0077] 

Method C for preparing test piece for cleaning test 30 

 A 12 inch (300 mm) silicon wafer (770 μm thick) was divided into a size of 1.5 cm × 1.5 

cm. An adhesive obtained by mixing 2.036 g of a main agent of SYLGARD® 184 

(manufactured by Toray Dow Corning Co., Ltd.) and 0.209 g of a curing agent was sucked out 

by a Pasteur pipette, and one drop were placed onto the divided silicon wafer. Thereafter, the 

silicon wafer was heated in a dryer at 125°C for 20 minutes to form an adhesive layer on the 35 

silicon wafer. This was made to be a test piece, and the thickness of the center portion of the test 
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piece was measured using a micrometer. 

[0078] 

Cleaning test 3 

 Except that the test piece prepared by the above method C was used, the etch rate (ER) of 

the decomposing cleaning composition was calculated in the same manner as in Cleaning test 2. 5 

[0079] 

 Table 2 shows the compositions of the decomposing cleaning compositions of Examples 1 

to 5 and 7 and Comparative Examples 1 to 4, and the results of Cleaning test 2 and Cleaning test 

3. 

[0080] 10 
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[0081] 

Example 8 and Comparative Example 5 

 Except that N-ethyl-2-pyrrolidone (NEP) was used as the N-substituted amide compound, 

and the compositions were changed as shown in Table 3, the decomposing cleaning 5 

compositions were prepared in the same manner as in Example 1. 

[0082] 

 Table 3 shows the compositions of the decomposing cleaning compositions of Example 8 

and Comparative Example 5, and the results of the penetration test, and Cleaning tests 2 and 3. 

[0083] 10 
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[0084] 

Example 9 and Comparative Example 6 

 Except that 1,3-dimethyl-2-imidazolidinone (DMI) was used as the N-substituted amide 

compound, and the compositions were changed as shown in Table 4, the decomposing cleaning 5 

compositions were prepared in the same manner as in Example 1. 

[0085] 

 Table 4 shows the compositions of the decomposing cleaning compositions of Example 9 

and Comparative Example 6, and the results of the penetration test, and Cleaning tests 2 and 3. 

[0086] 10 
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INDUSTRIAL APPLICABILITY 

 

[0087] 5 

 The decomposing cleaning composition of the present disclosure can be suitably used for 

applications in which a residue of an adhesive used in a thinning process of a semiconductor 

wafer, in particular, an adhesive including a polyorganosiloxane compound as an adhesive 

polymer, on a device wafer is decomposed and cleaned. 

10 
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CLAIMS 

 

[Claim 1] 

 A decomposing cleaning composition of an adhesive polymer comprising a quaternary 

alkylammonium fluoride or a hydrate of a quaternary alkylammonium fluoride, and an aprotic 5 

solvent, wherein the aprotic solvent comprises 

 (A) an N-substituted amide compound having no active hydrogen on a nitrogen atom, and 

 (B) at least one organic sulfur oxide selected from the group consisting of a sulfoxide 

compound and a sulfone compound. 

[Claim 2] 10 

 The decomposing cleaning composition according to claim 1, wherein the (A) N-

substituted amide compound is a 2-pyrrolidone derivative compound represented by the formula 

(1): 

 

 wherein, in the formula (1), R
1
 represents an alkyl group having 1 to 4 carbon atoms. 15 

[Claim 3] 

 The decomposing cleaning composition according to claim 2, wherein the (A) N-

substituted amide compound is a 2-pyrrolidone derivative compound wherein R
1
 in the formula 

(1) is a methyl group or an ethyl group. 

[Claim 4] 20 

 The decomposing cleaning composition according to any one of claims 1 to 3, wherein 

the sulfoxide compound is a cyclic sulfoxide compound having 4 to 6 carbon atoms, or an 

acyclic sulfoxide compound represented by the formula (2): 

R
2
(SO)R

3
 (2), 

 wherein, in the formula (2), R
2
 and R

3
 each independently represent an alkyl group 25 

selected from the group consisting of a methyl group, an ethyl group, an n-propyl group, an 

isopropyl group, an n-butyl group, an isobutyl group, a sec-butyl group, and a t-butyl group. 

[Claim 5] 

 The decomposing cleaning composition according to claim 4, wherein the sulfoxide 

compound is dimethyl sulfoxide. 30 

[Claim 6] 

 The decomposing cleaning composition according to any one of claims 1 to 5, wherein 
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the sulfone compound is a cyclic sulfone compound having 4 to 6 carbon atoms, or an acyclic 

sulfone compound represented by the formula (3): 

R
4
(SO2)R

5
 (3), 

 wherein, in the formula (3), R
4
 and R

5
 each independently represent a group selected 

from the group consisting of an alkyl group having 1 to 8 carbon atoms, a phenyl group, and a 5 

benzyl group. 

[Claim 7] 

 The decomposing cleaning composition according to claim 6, wherein the sulfone 

compound is sulfolane or 3-methylsulfolane. 

[Claim 8] 10 

 The decomposing cleaning composition according to any one of claims 1 to 7, wherein 

the content of the (A) N-substituted amide compound is 10 to 99.9% by mass and the content of 

the (B) organic sulfur oxide is 0.1 to 90% by mass, with respect to 100% by mass of the aprotic 

solvent. 

[Claim 9] 15 

 The decomposing cleaning composition according to any one of claims 1 to 7, wherein 

the content of the (A) N-substituted amide compound is 70 to 98% by mass and the content of 

the (B) organic sulfur oxide is 2 to 30% by mass, with respect to 100% by mass of the aprotic 

solvent. 

[Claim 10] 20 

 The decomposing cleaning composition according to any one of claims 1 to 9, wherein 

the content of the quaternary alkylammonium fluoride is 0.1 to 15% by mass. 

[Claim 11] 

 The decomposing cleaning composition according to any one of claims 1 to 10, wherein 

the quaternary alkylammonium fluoride is a tetraalkylammonium fluoride represented by 25 

R
6
R

7
R

8
R

9
N

+
F

-
, wherein R

6
 to R

9
 are each independently an alkyl group selected from the 

group consisting of a methyl group, an ethyl group, an n-propyl group, an isopropyl group, and 

an n-butyl group. 

[Claim 12] 

 The decomposing cleaning composition according to any one of claims 1 to 11, wherein 30 

the adhesive polymer is a polyorganosiloxane compound. 

[Claim 13] 

 A method for cleaning an adhesive polymer on a substrate by using the decomposing 

cleaning composition according to any one of claims 1 to 12. 

[Claim 14] 35 

 The method according to claim 13, comprising carrying out the cleaning with the 
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substrate in contact with an acrylic pressure sensitive adhesive. 

[Claim 15] 

 A method for producing a device wafer comprising cleaning an adhesive polymer on a 

front surface of a device wafer by using the decomposing cleaning composition according to any 

one of claims 1 to 12. 5 

[Claim 16] 

 The method according to claim 15, comprising carrying out the cleaning with the device 

wafer in contact with an acrylic pressure sensitive adhesive. 

 


