
DESCRIPTION [Title of Invention] CLEANING AGENT FOR ELECTRONIC MATERIALS [Technical
Field] [0001]    The present invention relates to a cleaning agent for electronic materials. More
particularly, the invention relates to a cleaning agent for electronic materials, which has an excellent
ability to remove fine particles on the electronic materials without contaminating the electronic
materials and without fear of causing corrosion of the production facilities. [Background Art] [0002]    In
the cleaning technology for electronic materials represented by a magnetic disk substrate, flat panel
display substrate, semiconductor substrate, control of the cleaning step has become very important
because, with progress in the microfabrication technology typified by VLSI , trace amounts of
impurities and organic matter remaining on the electronic materials, especially substrates, have great
influence on the performance and yield of the devices. In particular, the particles themselves, which
are the target  of the cleaning, tend to become fine-grained in recent years and the fine-grained
particles become more liable to adhere to the interface. Therefore, establishment of an advanced
cleaning technology has become a matter of urgent need.    In order to prevent contamination by these
particles, there have been proposed methods such as lowering zeta potential on the particle surface
by addition of surfactants and thereby reducing the particle adhesion (refer to PTLs 1 to 3). [Citation
List] [Patent Literature] [0003] [PTL 1]  Japanese Patent Laid-Open Publication No. 145-138142 [PTL
2]  Japanese Patent Laid-Open Publication No. H6-41770 [PTL 



3]  Japanese Patent Laid-Open Publication No. 2001-7071  [Summary of Invention] [Technical
Problem] [0004]    However, because the surfactant proposed in the above-cited PTL 1 is a nonionic
surfactant, it cannot lower the zeta potential on the particle surface sufficiently and its ability to prevent
readhesion of the particles is unsatisfactory. Further, the surfactant proposed in the above-cited PTL 2
is an anionic surfactant and it does provide a certain degree of  3 improvement in prevention of particle
readhesion by lowering the zeta potential on the particle surface. However, its ability to remove the
fine-grained particles is not enough.    Furthermore, in order to reduce metallic contamination on the
substrate, PLT 3 mentioned above proposes an acidic cleaning agent comprising an organic acid and
a surfactant. However, a problem exists that this cleaning agent forms salts easily with trace amounts
of metals (calcium, magnesium) during cleaning, the salts being hardly soluble in water, and these
precipitated salts contaminate the substrate. [0005]   The object of the present invention is to provide a
cleaning agent for electronic materials, which enables very efficient advanced cleaning such that yield
in the production of the electronic materials is improved and cleaning in a short period of time
becomes possible, the cleaning agent having excellent cleaning power for fine-grained particles and
being able to reduce metallic contamination on the substrate. [Solution to Problem] [0006]    The
present inventors conducted diligent research in order to solve the problem described above and, as a
result, reached the present invention. That is,disclosed herein is a cleaning agent for electronic
materials comprising sulfamic  4 acid (A), an anionic surfactant having at least one sulfon c acid group
or a salt thereof in the molecule (B), a chelating agent (C), and water as essential components; and a
method for producing electronic materials, comprising a step of cleaning the electronic materials by
using the cleaning agent. [0006a]        In one aspect, there is provided a cleaning agent for electronic
materials, comprising sulfamic acid (A), an anionic surfactant having at least one sulfonic acid group or
a salt thereof in the molecule (B), a chelating agent (C), and water as essential components, wherein
the (B) is a polymeric anionic surfactant (B1) having a weight average molecular weight of 1,000 to
2,000,000, wherein the (B1) is at least one selected from a group consisting of polystyrenesulfonic
acid, poly{2-  (meth)acryloylamino-2,2-dimethylethanesulfonic acid}, 2-
(meth)acryloylamino-2,2-dimethylethanesulfonic acid/ (meth)acrylic acid copolymer,
napthalenesulfonic acid-formaldehyde condensate, and salts thereof, wherein the (C) is at least one
selected from a group consisting of aminopolycarboxylic acid, hydroxycarboxylic acid, phosphonic
acid, condensed phosphoric acid, and salts thereof. 



[0006b]        In another aspect, there is provided a method for producing electronic materials,
comprising a step of cleaning the electronic materials by using the cleaning agent as defined above.
[Advantageous Effects of Invention] [0007]    The cleaning agent for electronic materials of the present
invention has effects that it provides excellent ability of preventing readhesion of particles to the
electronic materials and removing the fine-grained particles, both being the traditional problems in the
cleaning step, and thus it can improve reliability of the device and fabrication yield thereof.  4a
Furthermore, the cleaning agent for electronic materials of the Present invention also provides effects
that there is relieves the fear of secondary contamination by the cleaning agent because there is no
formation of a waterinsoluble material during cleaning due to a reaction of the[cleaning agent with
trace amounts of metal ions present in water and that it does not corrode the metal components which
are used in the production facilities. [Description of Embodiments]  [0008]    Sulfamic acid (A) in the
present invention is not particularly limited and can be either a reagent or an industrial raw material,
which are generally commercially available; also it can be in a form of either powder or aqueous
solution. [0009]    The anionic surfactant having at least one sulfonic acid group or a salt thereof in the
molecule (B) includes a polymeric anionic surfactant (B1) having a weight average molecular weight
(hereinafter abbreviated as Mw) of 1,000 to 2,000,000, comprising two or more repeating units in one
molecule, and a low-molecular-weight anionic surfactant (32). [0010]    Specific examples of the
above-mentioned polymeric anionic surfactant(81)includepolystyrenesulfonicacid,
styrene/styrenesulfon cacidcopolymer, poly{2-(meth)acryloylamino-2,2-dimethylethanesulfonic acid},
2- (meth) acryloylamino-2, 2-dimethylethanesulfonic acid/styrenecopolymer,
2-(meth)acryloylamino-2,2-dimethylethanesulfonic acid/acrylamidecopolymer,
2-(meth)acryloylamino-2,2-dimethylethanesulfonic acid/(meth)acrylicacidcopolymer,
2-(meth)acryloylaminp-2,2-dimethylethanesultonic  



6 acid/(meth)acrylicacid/acrylamidecopolymer, 2-(meth)acryloylamino-2,2-dimethylethanesulfonic
acid/styrene/acryamidecopolymer, 2-(meth)acryloylamino-2,2-dimethylethanesulfonic
acid/styrene/(meth)acrylicacidcopolymer, naphthalenesulfonicacid-formaldehydecondensate,
methylnaphthalenesulfonic acid-formaldehyde condensate, dimethylnaphthalenesulfonic
acid-formaldehyde condensate, anthracenesulfonicacid-formaldehydecondensate,
melaminesulfonicacid-formaldehydecondensate, anilinesulfonic acid-phenol-formaldehyde
condensate, salts thereof. [0011]    Specific examples of the low-molecular-weight anionic surfactant
(B2) include sulfosuccinic acid mono- or di-ester (salt) of alcohols having 6 to 24 carbon atoms {dioctyl
sulfosuccinic acid (salt) }, sulfonated materials (salts) of a-olefins having 8 to 24 carbon atoms,
alkylbenzene sulfonic acid (salt) comprising an alkyl group having 8 to 14 carbon atoms
[octylbenzenesulfonic acid (salt), dodecyl benzenesulfonic acid (salt)], petroleum sulfonates (salts),
toluenesulfonic acid (salt), xylene sulfonic acid (salt), cumenesulfonic acid (salt). [0012] Of these, from
a viewpoint of particle removing ability and  7 low-foaming property, preferable is the polymeric anionic
surfactant (B1), more preferable are polystyrenesulfonic acid,
poly{2-(meth)acryloylamino-2,2-dimethylethanesulfonic acid),
2-(meth)acryloylamino-2,2-dimethylethanesulfonic acid/(meth)acrylicacid
copolymer,naphthalenesulfonic acid-formaldehyde condensate, and salts thereof. Even more
preferablearepolystyrenesulfonicacid, poly{2-(meth)acryloylamino-2,2-dimethylethanesulfonic acid},
2-(meth)acryloylamino-2,2-dimethylethanesulfonic acid/(meth)acrylic acid copolymer, and salts
thereof, and particularly preferable are polystyrenesulfonic acid,
2-(meth)acryloylamino-2,2-dimethylethanesulfonic acid/(meth)acrylic acid copolymer, and salts
thereof. [0013]    When the sulfonic acid group in the anionic surfactant (B) forms a salt, the salt
includes, for example, alkali metal salts, alkaline earth metal salts, ammonium salts, quaternary
ammonium salts having 4 to 25 carbon atoms, aliphatic amine salts having I to 36 carbon atoms,
amidine salts having 4 tb-1.0 arbon atoms, alkanolamine salts having 1 to 23 carbon atoms, and
aromatic or aralkylamine salts having 6 to 20 carbon atoms. Further, (B) maybe used alone or in a
combination of two or more kinds. [0014]    Of these, from a viewpoint of particle removing ability,
preferable are alkali metal salts, ammonium salts, quaternary  



8 ammonium salts having 4 to 25 carbon atoms, aliphatic amine salts having 1 to 36 carbon atoms,
amidine salts having 4 to 10 carbon atoms, and alkanol amine salts having 1 to 23 carbon atoms. Also,
from a viewpoint of metallic contamination on the substrate, more preferable are ammonium salts,
quaternary ammonium salts having 4 to 25 carbon atoms, aliphatic amine salts having 1 to 36 carbon
atoms, amidine salts having 4 to 10 carbon atoms, and alkanolamine salts having 1 to 23 carbon
atoms. Particularly preferable are aliphatic amine salts having 1 to 36 carbon atoms, amidine salts
having 4 to 10 carbon atoms, and alkanolamine salts having 1 to 23 carbon atoms, the most preferable
being salts of DABCO, DBU, DEN, 1H-imidazole, 2-methyl-1H-imidazole, 2-ethyl-1H-imidazole,
monoethanolamine, diethanolamine, triethanolamine, N-methyldiethanolamine,
2-amino-2-methyl-1-propanol, and 3-amino-l-propanol. [0015]   The anionic surfactant (B) may be
either in a form of acid or forming a salt. However, from a viewpoint of industrial availability, the
surfactant is preferably in a form of salt. [0016]    From a viewpoint of ability to prevent particle
readhesion and of low foaming property, the Mw of the polymeric anionic surfactant (B1) is generally
1,000 to 2,000,000, preferably 1,200 to 1,000,000, more preferably 1,500 to 80,000,  9 and particularly
preferably 2,000 to 50,000. [00171    Meanwhile, the Mw and numberaveragemolecular weight in the
present invention are measured by gel permeation chromatography (hereinafter abbreviated as GPO)
at 40C with polyethylene oxide as the standard material. Specifically, measurements are made by
using an instrument main body: HLC-8120 (produced by Tosoh Corporation), column: TSKgel a6000,
G3000 PWXL (produced by Tosoh Corporation), detector: differential refractometer detector built in the
instrument main body, eluent: 0.5% sodium acetate in water/methanol (70/30 v/v), eluent flow rate: 1.0
mL/min., column temperature: 40C, sample: 0.25% solution in the eluent, amount of sampleinjected:
200 Wd, standard material: TSK STANDARD POLYETHYLENE OXIDE produced by Tosoh
Corporation, and data treatment software: GPO 8020 model II (produced by Tosoh Corporation).
Unless particularly specified in the above and the following, % refers to the weight%. [0018]    The
method for producing the polymeric anionic surfactant (El) includes heretofore known methods such
as:  (1) a method of production by radical polymerization by using an unsaturated monomer
comprising a sulfonic acid group,  (2) a method of production by introduction of sulfonic acid groups
into the polymeric compound, and  10     (3) a method of production by a polycondensation reaction
with formaldehyde by using an aromatic compound comprising a sulfonic acid group in the molecule,
as described in the following. [0019]     (1) The method of production by radical polymerization by
using an unsaturated monomer comprising a sulfonic acid group:    By using monomers comprising an
unsatura ted monomer having a sulfonic acid group [styrenesulfonic acid,
2-(meth)acryloylamino-2,2-dimethylethanesulfonic acid] and, if necessary, otherunsaturatedmonomers
(styrene, acrylic acid, acrylamide) and a radical initiator (persulfate salts, azobisamidinopropane salts,
azobisisobutyronitrile) in an amount of 0.1 to 30% relative to the monomer, polymerization is carried
out in a solvent such as water or alcolol- type solvent at a temperature of 30 to 150C. If necessary, a
chain transfer agent such as mercaptans may be used. [0020]     (2) A method of production by
introduction of sulfonic acid groups into the polymeric compound: 



There may be mentioned a method (hereinafter described as sulfonation) wherein, after a polymeric
compound comprising unsaturated bonds (polystyrenesulfonic acid ) is obtained by the method (1)
described above ,  11 sulfonic acid groups are introduced into the polymeric compound by the
following method. [0021]    As a method for sulfonation reaction, for example, after addition of a
reaction solvent (a solvent inert to sulfonation such as 1,2-dichloroethane, methylene dichloride, ethyl
chloride, carbon tetrachloride, 1,1-dichloroethane, 1,1,2,2-tetrachloroethane, chloroform, and ethylene
dibromide) and a sulfonating agent (anhydrous sulfuric acid, chlorosulfonic acid), the polymeric
compound is reacted at 0 to 50C and, if necessary, by filtering or distilling off the solvent, there can be
obtained a polymeric compound having sulfonic acid groups introduced thereinto. Hereat, the amount
(molar ratio) of the sulfonating agent used relative to the number of moles of the unsaturated
monomers which constitute the polymeric compound is preferably 0.5 to 3, more preferably 1 to 2.5.
The amount (weight 96) of the solvent used is, even though it depends on the molecular weight of the
polymeric compound, generally 1 to 30, preferably 2 to 20 relative to the raw material polymeric
compound. [0022]   The degree of sulfonation (mole) per structural monomer unit of the polymeric
compound obtained is preferably 50 to 100, more preferably 80 to 99, from a viewpoint of solubility in
water . In addition, the degree of sulfonation is a  12 measure of how many sulfonic acid groups are
introduced per monomer unit which constitute the polymer compound. For example, in the case of
sulfonated polystyrene, the degree of sulfonation of 100% means that one sulfonic acid group has
been introduced into each of all aromatic rings of polystyrene. The degree of sulfonation can be
obtained by known methods, which include, for example, a method to measure the ratio of carbon
atom to sulfur atom by elemental analysis or a method to measure the amount of combined sulfuric
acid ("quantitative analysis of anionic surfactants" in JIS K3362:1998, which corresponds to ISO 2271)
. [0023]     (3) A method of production by a polycondensation reaction with formaldehyde by using an
aromatic compound comprising a sulfonic acid group in the molecule:    There may be mentioned a
method wherein an aromatic compound having a sulfonic acid group (naphthalenesulfonic acid,
anthracenesulf onic acid, methylnaphthalenesulfonic acid) , other compounds if necessary
(naphthalene, phenol, cresol) , urea, and an acid (sulfuric acid ) or an alkali (sodium 



hydroxide ) used as a catalyst are charged to a reaction vessel, a prescribed amount of an aqueous
formalin solution (for example, a 37 weight% aqueous solution) is dropwise added thereto over 1 to 4
hours under agitation at 70 to 90C, and, after the dropwise addition,  13 the reaction mixture is stirred
under reflux for 3 to 30 hours, followed by cooling. [0024]    The chelating agent (C) used in the
cleaning agent for electronic materials of the present invention includes aminopolycarboxylic acid (salt)
(Cl), hydroxycarboxylic acid (salt) (C2), cyclocarboxylic acid (salt) (C3), ethercarboxylic acid (salt)
(C4), other carboxylic acid (salt) (C5), phosphonic acid (salt) (C6), condensed phosphoric acid (salt)
(C7). [0025]    The aminopolycarboxylic acid (salt) (Cl) includes, for example,
ethylenediaminetetraacetic acid (EDTA) (salt), diethylenetriaminepentaaceticacid(DTPA)(salt),
triethylenetetraminehexaaceticacid(TTHA)(salt), hydroxyethylethylenediaminetriacetic acid (HEDTA)
(salt), dihydroxyethylethylenediaminetetraaceticacid(DHEDDA) (salt),nitrilotriaceticacid(NTA)(salt),
hydroxyethyliminodiacetic acid (HIDA) (salt), Valaninediacetic acid (salt), aspartic diacetic acid (salt),
methylglycinediacetic acid (salt), iminodisuccinic acid (salt), serinediacetic acid (salt),
hydroxyiminodisuccinic acid (salt), dihydroxyethylglycine (salt), aspartic acid (salt), glutamic acid (salt).
[0026]  14   The hydroxycarboxylic acid (salt) (C2) includes, for example, hydroxyacetic acid (salt),
lactic acid (salt), tartaric acid (salt) ,malic acid (salt),hydroxybutyric acid (salt), glyseric acid (salt), citric
acid (salt), gluconic acid (salt), L-ascorbic acid (salt), isoascorbic acid (salt), erythorbic acid (salt),
salicylic acid (salt), gallic acid (salt). [0027]   The cyclocarboxylic acid (salt) (C3) includes, for example,
pyromellitic acid (salt), benzopolycarboxylic acid (salt), cyclopentanetetracarboxykic acid (salt). [0028]
The ethercarboxylic acid (salt) (04) includes, for example, carboxymethyl tartronate, carboxymethyl
oxysuccinate, oxydisuccinate, tartaric acid monosuccinate, tartaric acid disuccinate. [0029]    The other
carboxylic acid (salt) (Cs) includes, for example, maleic acid (salt), fumaric acid (salt), oxalic acid
(salt). [0030]    The phosphonic acid (salt) (06) includes, for example, methyldiphosphonic acid (salt),
aminotri(methylenephosphonic acid) (salt), 1-hydroxyethylidene-1,1-diphosphonic acid (salt),
ethylenediaminetetra(methylenephosphonic acid) 



15 (salt), hexamethylenediaminetetra(methylenephosphonic acid) (salt),
propylenediaminetetra(methylenephosphonic acid) (salt),
diethylenetriaminepenta(methylenephosphonic acid) (salt),
triethylenetetraminehexa(methylenephosphonic acid) (salt),
triaminotriethylaminehexa(methylenephosphonic acid) (salt),
trans-1,2-cyclohexanediaminetetra(methylenephosphonic acid) (salt),
glycoletherdiaminetetra(methylenephosphonic acid) (salt),
tetraethylenepentaminehepta(methylenephosphonic acid) (salt). [0031]   The condensed phosphoric
acid (salt) (C7) includes, for example, pyrophosphoric acid (salt), metaphosphoric acid (salt),
tripolyphosphoric acid (salt), hexametaphosphoric acid (salt). [0032]    The chelating agent (C) may be
used as either an acid or neutralized salt. In addition, when the chelating agent (C) forms a salt, the
salt includes those comprising the same cationic components as exemplified in the salt of the anionic
surfactant (B) described above. Further, these chelating agents may be used alone or in combination
of two or more kinds. [0033]    Of these, from a viewpoint of particle removing ability, preferable are
(Cl), (C2), (C6), (C7), and salts thereof; more  16 preferable are(Cl),(06),(07),and salts thereof.
Particularly preferable are ethylenediaminetetraacet c acid (EDTA) (salt),
diethylenetriaminepentaacetic acid (DTPA) (salt), dihydroxyethylethylenediaminetetraacetic acid
(DHEDDA) (salt), nitrilo iacetic acid (NTA) (salt), hydroxyethyliminodiacetic acid (HIDA) (salt), aspartic
acid diacetic acid (salt), aspartic acid (salt), glutamic acid (salt), 1-hydroxyethyl dene-1,1-diphosphonic
acid (salt), ethylenediaminetetra(methylenephosphonic acid) (salt), metaphosphoric acid (salt), and
hexametaphosphpric acid (salt). The most preferable are diethylenetriaminepentaacetic acid (DTPA)
(salt), dihydroxyethylethylenediaminetetraacetic acid (DHEDDA) (salt), nitrilotriacetic acid (NTA) (salt),
hydroxyethyliminodiacet cacid(RICA)(salt), 1-hydroxyethylidene-1,l-diphosphonicacid(salt),and
ethylenediaminetetra(methylenephosphonicacid)(EDTMP) (salt). [0034]    From a viewpoint of
preventing secondary contamination by metallic impurities, the water in the present invention
particularly preferably includes ion-exchanged water (electrical conductivity: 0.2 tS/cmior less) or
ultrapure water (electrical resistivity: 18 MQ.cra or higher).    Meanwhile, in description of the present
invention on the component content in terms of parts, ingredients other water  17 are defined as the
active ingredients. [0035] 



From a viewpoint of cleaning ability, the content of (A) in the cleaning agent of the present invention is
preferably 5 to 90%, more preferably 10 to 85%, and particularly preferably 20 to 60%, based on the
weight of the active ingredients of the cleaning agent. [0036]    From a viewpoint of cleaning ability, the
content of (B) in the cleaning agent of the present invention is preferably 0.1 to 50%, more preferably 1
to 30%, and particularly preferably 3 to 25%, based on the weight of the active ingredients of the
cleaning agent. [0037]    From a viewpoint of cleaning ability, the content of (C) in the cleaning agent of
the present invention is preferably 0.1 to 50%, more preferably 0.5 to 40%, and particularly preferably
1 to 30%, based on the weight of the active ingredients of the cleaning agent. [0038]    Furthermore,
particularly from a viewpoint of particle removing ability, the weight ratio of (B) relative to (C), [(B)/(C)],
is preferably 0.1 to 7, more preferably 0.1 to 5, particularly preferably 0.2 to 2, and most preferably 0.3
to 1.  18 [0039]    From a viewpoint of cleaning ability, the concentration of the active ingredients of the
cleaning agent of the present invention at the time of use is preferably 0.01 to 50 weight%, more
preferably 0.05 to 20 weight%, and particularly preferably 0.1 to 5 weight%. [0040]    From a viewpoint
of ability to clean the particles and organic materials and to remove the metallic contamination, the pH
of the cleaning agent of the present invention at 25C is preferably 3.0 or lower, particularly preferably
2.5 to 0.5, and most preferably 2.0 to 0.8. [0041]    The cleaning agent of the present invention can
further comprise, in a range in which the effect is not impaired, one or more components selected from
the group consisting of a hydrophilic organic solvent (5), surfactant (E) other than the anionic
surfactant comprising a sulfonic acid group or salt thereof (B), trivalent or more polyhydric alcohol,
reducing agent, and other additives. [0042]    The hydrophilic solvent (D) has effects of improving the
product stability and rinse-off property of the cleaning agent. (D) includes an organic solvent, the
solubility of which in water, [(E)/100 g H20], at 20C is 3 or more, preferably 10 or  19 more. Specific
examples of (D) include sulfoxides (dimethyl sulfoxide ), sulfones {dimethyl sulfone, diethyl sulfone,
bis(2-hydroxyethyl) sulf one, sulfolane, 3-methylsulfolane, 2,4-dimethylsulfolane}, amides
{N,N-dimethylformamide, N-methylformamide, N,N-dimethylacetamide, N,N-dimethylpropionamide},
lactams {N-methyl-2-pyrrolidone, N-ethyl-2-pyrrolidone, N-hydroxymethy1-2-pyrrolidone), lactones
{P-propiolactone, P-butyrolactone, y-butyrolactone, y-valerolactone, and 5-valerolactone}, alcohols
{methanol, ethanol, isopropanol}, glycol and glycol ethers {ethylene glycol, ethylene glycol monomethyl
ether, triethylene glycol monomethyl ether, ethylene glycol monoethyl ether, diethylene glycol,
diethylene glycol monomethyl ether, diethylene glycol monoethyl ether, diethylene glycol monobutyl
ether, diethylene glycol monohexyl ether, propylene glycol, propylene glycol monomethyl ether,
dipropylene glycol monomethyl ether, butylene glycol, diethylene glycol dimethylether, diethylene
glycol diethyl ether, triethylene glycol dimethyl ether, triethylene glycol diethyl ether}, oxazolidinones
(N-methyl-2-oxazolidinone,3,5-dimethy1-2-oxazolidinone), nitriles (acetonitrile, propionitrile,
butyronitrile, acrylonitrile, methacrylonitrile), carbonates (ethylene carbonate, propylene carbonate  20 



), ketones (acetone, diethyl ketone, acetophenone, methyl ethyl ketone, cyclohexanone,
cyclopentanone, diacetone alcohol), cyclic ethers (tetrahydrofuran, tetrahydropyran). (D) maybe used
alone or in combination of two or more kinds. [0043]    Among (D), from a viewpoint such as the
rinse-off property, preferable are glycols and glycol ethers, more preferably ethylene glycol
monomethyl ether, diethylene glycol monomethyl ether, triethylene glycol monomethyl ether,
diethylene glycol monobutyl ether, and diethylene glycol monohexyl ether. [0044]    For the purpose of
improving the rinse-off property of the cleaning agent of the present invention, the content of the
hydrophilic solvent (D) is preferably 1 to 70 weight%, more preferably 5 to 50 weight%, and particularly
preferably 10 to 40 weight%, based on the weight of the active ingredients of the cleaning agent.
[0045]    For the purposes of improving the wetting ability and dispersing ability of the cleaning agent
on the electronic substrate, it is desirable for the cleaning agent of the present invention to further
comprise a nonionic surfactant (E). [0046] Such a nonionic surfactant (E) includes an alkylene oxide
21 adduct (El) of a higher alcohol, phenol, alkylphenol, aliphatic acid, aliphatic amine; an aliphatic acid
ester of an alcohol (E2); and an aliphatic acid alkanolamide (E3). [0047]     (El) includes alkylene
(having 2 to 4 carbon atoms) oxide adducts (the number of moles added: 1 to 30) of higher alcohols,
alkylene oxide adducts (the number of moles added: 1 to 30) of phenol or alkylphenols, ethylene oxide
adducts (the number of moles added: 1 to 30) of higher aliphatic acids, alkylene oxide adducts (the
number of moles added: 1 to 30) of aliphatic amines, alkylene oxide adducts (the number of moles
added: 5 to 200) of alkylene glycols, ethylene oxide adducts ( the number of moles added: 1 to 100) of
polyoxypropylene glycols (number average molecular weight: 200 to 4,000), propylene oxide adducts
(the number of moles added: 1 to 100) of polyoxyethylene glycols (number average molecular weight:
200 to 4,000), and alkyl (having 1 to 20 carbon atoms) allyl ethers of polyoxyethylene glycols (number
average molecular weight: 60 to 2,000); ethylene oxide adducts (the number of moles added: 1 to 30)
of aliphatic acid (having 8 to 24 carbon atoms) esters of polyhydric alcohols such as sorbitan
monolaurate-ethylene oxide adducts (the number of moles added: 1 to 30), and sorbitan
monooleate-ethylene oxide adducts (the number of moles added: 1 to 30). [0048]  22     (E2) includes
aliphatic acid (having 8 to 24 carbon atoms) esters of polyhydric alcohols (having 2 to 30 carbon
atoms) such as glycerin monostearate, glycerin monooleate, sorbitan monolaurate, and sorbitan
monooleate. [0049]     (E3) includes lauric acid monoethanolamide, lauric acid diethanolamide. [0050]
Among E), from a viewpoint of cleaning agent's wetting ability for and ability to remove organic matter
from the substrate for electronic materials, preferable is (El), more preferable are alkylene (having 2 to
3 carbon atoms)oxide adducts (average number of moles added: 2 to 20) of higher alcohols, ethylene
oxide adducts (average number of moles added: 2 to 20) of phenol or alkylphenol, and alkylene oxide
adducts (average number of moles added: 2 to 20) of aliphatic amines having 9 to 18 carbon atoms.
[0051]   When the cleaning agent of the present invention comprises the nonionic surfactant (E), the
content thereof is preferably 0.1 to 10%, more preferably 0.2 to 5%, and particularly preferably 0.3 to
3%, based on the weight of the active ingredients of the cleaning agent of the present invention. [0052]
The cleaning agent of the present invention can comprise, 



23 in a range in which the effect is not impaired, a surfactant (F) other than the above-mentioned
anionic surfactant comprising a sulfonic acid group or a salt thereof (B) and the nonionic surfactant (E).
The surfactant (F) includes an anionic surfactant (F1) other than (B), cationic surfactant (F2), and
amphoteric surfactant (F3). [0053]     (F1) includes a polymeric or low molecular weight anionic
surfactant having at least one group selected from the group consisting of a sulfuric acid ester (salt)
group, phosphoric acid ester (salt) group, phosphonic acid group (salt), and carboxylic acid (salt)
group. [0054]     (F2) includes quaternary ammonium salt-type surfactants, amine-type surfactants.
[0055]     (F3) includes betaine-type amphoteric surfactants, amino acid-type amphoteric surfactants,
amino sulfonic acid-type amphoteric surfactants. [0056]    Among the above-mentioned surfactant (F),
from a viewpoint of cleaning ability, preferable is (F1), and more preferable are polyacrylic acid (salt), a
salt of methacryloyloxypolyoxyalkylene sulfuric acid ester/acrylic acid copolymer, and 2-ethylhexanol
sulfuric acid ester (salt).  24    In addition, (F) may be used alone or in combination of two or more
kinds.    Furthermore, when the anionic surfactant (F1) forms a salt, the salt includes those comprising
the same cationic components as exemplified in the salt of the anionic surfactant (B)described above.
These maybe used alone or in combination of two or more kinds. [0057]    When the cleaning agent of
the present invention comprises other surfactant (F), the content thereof is preferably 0.1 to 10%, more
preferably 0.2 to 5%, and particularly preferably 0.3 to 3%, based on the weight of the active
ingredients of the present invention. [0058]    To the cleaning agent of the present invention, there may
be added a tri- or more valent polyhydric alcohol for the purpose of improving the cleaning ability. The
tri or more valent polyhydric alcohol includes an aliphatic polyhydric alcohol, dehydration-condensation
product of the aliphatic polyhydric alcohol, sugar, sugar alcohol, trisphenol. Preferable are glycerin,
sucrose, and sorbitol. [0059]    To the cleaning agent of the present invention, there may be added a
reducing agent for the purposes of controlling the etching property of the cleaning agent and
preventing  25 recontamination of the substrate due to ions in the cleaning agent. These reducing
agents preferably include aldehydes, alkanolamines, phenol compounds, thiol-type reducing agents,
oxo acids of sulfur, oxo acids of phosphorus. [0060] 



Other additives, which can be added if necessary, include an antioxidant, rust inhibitor, pH adjuster,
buffering agent, defoaming agent, preservative, hydrotropic agent. [0061]    In the cleaning agent of
the present invention, from a viewpoint of preventing metallic contamination, the respective contents of
metals including Na, K, Ca, Fe, Cu, Al, Pb, Ni, and Zn atoms are preferably 20 ppm or less, more
preferably 10 ppm or less, and particularly preferably 5 ppm or less, based on the weight of the active
ingredients of the cleaning agent.   As a method for measuring the contents of these metal atoms,
there can be used heretofore known methods such as, for example, atomic absorption spectrometry,
high-frequency inductively coupled plasma (ICP) emission spectrometry, and ICP mass spectrometry.
[0062]   The cleaning agent of the present invention is an agent for cleaning the electronic materials,
wherein the electronic materials, the target of the cleaning, include a magnetic disk substrate (a glass
substrate, aluminum substrate, and Ni-P  26 plated aluminum substrate), flat panel display substrate (a
glass substrate for liquid crystal display, color filter substrate, array substrate, plasma display
substrate, organic EL substrate), semiconductor substrate (a semiconductor device, silicon wafer),
compound semiconductor substrate (an SiC substrate, GaAs substrate, GaN substrate, AlGaAs
substrate), sapphire substrate (LED ), photomask substrate, photovoltaic cell substrate (a silicon
substrate, glass substrate for thin-film photovoltaic cell), optical lens, printed circuit board, optical
communication cable, microelectromechanical system (MEMS), quartz oscillator. [0063]    As the
electronic materials which become the target of the cleaning, particularly suited are a glass substrate
for magnetic disk, glass substrate for flat panel display (a glass substrate for liquid crystal display,
glass substrate for plasma display, and glass substrate for organic EL), glass substrate for photomask,
optical lens, and glass substrate for thin-film photovoltaic cell. [0064]    The substance to be cleaned
(contaminant) includes organic matter such as oil (coolant ), contaminant from a human body
(fingerprint, sebum), plasticizer (dioctyl phthalate ), and organic matter such as  27 organic particles;
and inorganic matter such as inorganic particles [abrasive (colloidal silica, alumina, cerium oxide,
diamond, etc.), polishing debris (glass cullet, etc.)]. [0065]    Because the cleaning agent of the present
invention has very excellent ability to remove particles, it is preferably used, among the production
process of the above-described substrate, in the cleaning step intended to remove particles such as
the abrasive, polishing debris, and grinding dust. More specifically, the cleaning agent is preferably
applied as a cleaning agent in the cleaning steps after the grinding step and polishing step.
Furthermore, in order to prevent the contaminant suspended in air (particles, organic contaminant) to
adhere firmly on the substrate surface, the substrate may be immersed in the cleaning agent of the
present invention before and after the above-mentioned cleaning step. [0066]    When a substrate,
after polishing with alumina, silica, cerium oxide, diamond used as the above-mentioned abrasion
powder, is chosen as the electronic material to be cleaned, the effect of the cleaning agent of the
present invention is particularly readily exhibited. [0067]  28    The cleaning method by using the
cleaning agent of the present invention includes ultrasonic cleaning, shower cleaning, spray cleaning,
brush cleaning, immersion cleaning, immersion and shaking cleaning, and single substrate cleaning.
By any of these methods, the effect of the cleaning agent of the present invention is readily exhibited.
[0068] 



When the cleaning agent of the present invention is used, from a viewpoint of cleaning ability, the
cleaning temperature is preferably 10 to 80C, more preferably 15 to 60C, and particularly preferably 20
to 50C. [0069]     From a viewpoint of surface flatness of the electronic materials, the surface
roughness (Ra) of the electronic material surface, after cleaning with the cleaning agent of the present
invention, is preferably 0.5 nmor less, more preferably 0.001 to 0.3 nm, and particularly preferably 0.05
to 0.25 nm.    In addition, the surface roughness (Ra) is measured by using E-sweep produced by SIT
Nano Technology Inc. under the following conditions. Measurement mode: DFM (tapping  mode) Scan
area: 10 pun x 10 pun  Number of scanning lines: 256 (scanning in Y-direction) Correction: flat
correction in X and Y directions. [0070]  29    The method for producing electronic materials of the
present invention is a production method comprising a step of cleaning the electronic materials with
the above-described cleaning agent and is particularly suitable as a method for producing a magnetic
disk substrate, flat panel display substrate, photomask substrate, optical lens, and photovoltaic cell
substrate. [Examples] [0071]    Hereinafter, the present invention will be described in more detail with
reference to Examples. In the following, "parts" means "parts by weight." In addition, Mw of the
polymers according to GPC in the following were measured under the conditions described above. As
the ultrapure water, used was one having electrical resistivity of 18 Macm or higher. [0072] [Production
Example 1]    To a reaction vessel equipped with a stirrer, temperature controller, and ref lux
condenser was added 100 parts of ethylene dichloride. After replacing the atmosphere with nitrogen,
the content was heated under stirring to 90C to reflux of ethylene dichloride. To the reaction vessel,
120 parts of styrene and                                   30 aninitiatorsolutioncomprising1.7of parts
2,2'-azobisisobutyron trile dissolved beforehand in 20 parts of ethylene dichloride were drop se added
simultaneously and each independently over 6 hours. After the dropwise addition was complete,
polymerization was carried out for further 1 hour. After the polymerization, the reaction mixture was
cooled to 20C under nitrogen seal. Thereafter, while controlling the temperature at 20C, 105 parts of
sulfuric anhydride was added dropwise over 10 hours and, after completion of the dropwise addition,
the sulfonat on reaction was continued for further 3 hours. After the reaction, the solvent was distilled
off and the residue was allowed to solidify. Thereafter, the solid was dissolved by addition of 345 parts
of ultrapure water to obtain an aqueous solution of polystyrenesulfonic acid. The aqueous solution of
polystyrenesulfonic acid obtained was neutralized with a 40% aqueous sodium hydroxide solution (ca.
110 parts) to pH 7 and the concentration was adjusted with ultrapure water to thereby obtain a 40%
aqueous solution of sodium polystyrenesulfonate (B-1), a polymeric anionic surfactant. In addition, the
Mw- and degree of sulfonation of (B-1) was 40,000 and 97%, respectively. [0073] [Production Example
2]    To a reaction vessel equipped with a stirrer and temperature controller were added 21 parts of
naphthalenesulfonic acid and  



31 10 parts of ultrapure water. While keeping the temperature of the system at 80C under stirring, 8
parts of 37% formaldehyde was added dropwise over 3 hours. After completion of the dropwise
addition, the reaction mixture was heated to 105C and the reaction was continued for 25 hours.
Thereafter, the reaction mixture was cooled to room temperature (ca. 25C) and, while keeping the
temperature at 25C in a water bath, DBU was added gradually to adjust the pH to 6.5 (ca. 15 parts of
DBU was used). The solid content was adjusted to 40% by addition of ultrapure water to thereby
obtain a 40% aqueous solution of a DBU salt of naphthalenesulfonic acid-formalin condensate (B-2), a
polymeric anionic surfactant. In addition, the Mw of (B-2) was 5,000. [0074] [Production Example 3]
To a reaction vessel equipped with a stirrer and temperature controller were added 300 parts of
isopropyl alcohol and 100 parts of ultrapure water. After replacing the atmosphere with nitrogen, the
content was heated to 75C. Under stirring, to the reaction vessel were simultaneously added dropwise
436 parts of a 70% aqueous monomer solution, comprising 227 parts of acrylam
de-2-methylpropanesulfonic acid, 78 parts of acrylic acid, and 131 parts of ultrapure water, and 95
parts of a 15% isopropyl alcohol solution of dimethy1-2,2'-azobisisobutyrate over 3.5 hours. After the
32 dropwise addition was complete, the reaction mixture was stirred at 75C for S hours. Thereafter,
while adding ultrapure water intermittently so that the content would not solidify, a mixture of water and
isopropyl alcohol was distilled off until isopropyl alcohol could not be detected. To the aqueous solution
of acrylamide-2-methylp o anesulfonic acid/acrylic acid copolymer obtained, DEU was gradually added
while controlling the temperature at 25C to adjust the pH to 6.5 (ca. 280partsofHSUwasused). By
adjusting the concentration with ultrapure water, there was obtained a 40% aqueous solution of a DBU
salt of acrylamide-2-methylpropanesulfonic acid/acrylic acid copolymer (B-3), a polymeric anionic
surfactant. In addition, the Mw of (B-3) was 8,000 [0075] [Production Example 4]    Except that
2-amino-2-methyl-l-propanoi was used instead of the 40% aqueous sodium hydroxide solution, which
was used in Production Example 1, to neutralize the aqueous polymer solution to pH 6, production
was carried out in the same manner as in Production Example 1 to obtain a 40% aqueous solution of a
2-amino-2-methyl-l-propanol salt of polystyrenesulfonic acid (B-4), a polymeric anionic surfactant. In
addition, the Mw of (B-4) was A0,000 and the degree of sulfonation was 97%. [0076] [Production
Example 5]  33    Except that DEN was used instead of DEU, which was used in Production Example
2, to neutralize the aqueous polymer solution to pH 7, production was carried out in the same manner
as in Production Example 2 to obtain a 40% aqueous solution of a DEN salt of naphthalenesulfonic
acid-formalin condensate (B-5), a polymeric anionic surfactant. In addition, the Mw of (E-5) was 5,000.
[0077] [Production Example 6]     Except that 2-methyl-1H-imidazole was used instead of DBU, which
was used in Production Example 3, to neutralize the aqueous polymer solution to pH 7, production
was carried out in the same manner as in Production Example 3 to obtain a 40% aqueous solution of a
2-methyl-1E-imidazole salt of acrylam de-2-methylpropanesulfonic acid/acrylic acid. copolymer (B-6), a
polymeric anionic surfactant. In addition, the Mw of (8-6) was 8,000. [0078] [Production Example 7]
To a beaker were added 136 parts of octylbenzenesulfonic acid and 245 parts of ultrapure water, and
the mixture was dissolved to a homogeneous solution. By neutralizing the obtained aqueous solution
of octylbenzenesulfonic acid to pH 7 by gradually adding DEN (ca. 65 parts) and by adjusting the
concentration with ultrapure water, there was obtained a 40%  34 aqueous solution of a DEN salt of
octylbenzenesulfonic acid (8-7), an anionic surfactant. [0079] 



[Production Example 8]    To a pressure-resistant reaction vessel equipped with a stirrer and
temperature controller, 186 parts (1.0 mole part) of lauryl alcohol and 0.5 part of potassium hydroxide
were added and the mixture was dehydrated at 100C for 30 minutes under reduced pressure of 30
mmHg or below. While keeping the reaction temperature at 160C, 396 parts (9.0 mole parts) of
ethylene oxide was added dropwise over 3 hours and the reaction mixture was aged at 160C for 2
hours to obtain crude polyether in a liquid form. This crude polyether was cooled to ca. 80C and
thereto were added 6 parts of ultrapure water and 100 parts of a cation exchange resin fAmberlite
IR120B (I) produced by Organo Corporation}. After stirring at room temperature (ca. 20C ) for 30
minutes, the polyether was filtered under reduced pressure and dehydrated to obtain an ethylene
oxide 9 moles adduct of lauryl alcohol (E-1), a nonionic surfactant. [0080] [Production Example 9]    To
a pressure-resistant reaction vessel equipped with a stirrer and temperature controller, 296 parts (1.6
mole parts) of laurylamine was added and, after replacing the atmosphere with argon gas, the vessel
was evacuated and the content was  35 heated to 95C. At the same temperature, 140.8 parts (3.2
mole parts; 2.0 mole parts per 1 mole part of the amine) of ethylene oxide was added dropwise
gradually, so that the inner pressure of the pressure-resistant reaction vessel did not exceed 0.3 MPa.
After an induction period of ca. 1.5 hours, the reaction was carried out for a total of 4 hours while
controlling the temperature in a range of 90 to 110C. After completion of the dropwise addition, the
reaction was continued at 95C for 30 minutes until the inner pressure of the pressure-resistant reaction
vessel showed the same pressure as that at the start of the dropwise addition.   To the ethylene oxide
2.0 moles adduct of aurylamine (X-1) obtained, 0.8 part [0.183% of active ingredient relative to (X-1)]
of tetramethylethylenediamine was added with care so that air did not get mixed therewith and the
mixture was dehydrated under reduced pressure at 95C for 1 hour. The temperature was lowered to
70C and, thereafter, 563.2 parts (12.8 mole parts: 8.0 mole parts relative to 1 mole part of the amine)
of ethylene oxide was added dropwise over 3 hours so that the inner pressure of the
pressure-resistant reaction vessel did not exceed 0.2 MPa, while controlling the temperature in a
range of 70 to 90C. After completion of the dropwise addition, the reaction was continued at 70C for 30
minutes until the inner pressure of the pressure-resistant reaction vessel showed the same pressure
as that at the start of the dropwise addition To  36 obtain an ethylene oxide 10 moles adduct of
laurylamine (E-2), a nonionic surfactant. [0081] [Comparative Production Example 1]    To a reaction
vessel equipped with a stirrer and temperature controller were added 300 parts of isopropyl alcohol
and 100 parts of ultrapure water. After replacing the atmosphere with nitrogen, the content was heated
to 75C. Under stirring, to the reaction vessel were simultaneously added dropwise 407 parts of a 75%
aqueous acrylic acid solution and 95 parts of a 15% dimethyl 2,2'-azobisisobutyrate solution in
isopropyl alcohol over 3.5 hours. After the dropwise addition was complete, the reaction mixture was
stirred at 75C for 5 hours. Thereafter, while addincfultrapure water intermittently so that the content did
not solidify, a mixture of water and isopropyl alcohol was distilled off until isopropyl alcohol could not
be detected. The aqueous solution of polyacrylic acid obtained was neutralized with DBU (ca. 450
parts) to pH 7 and the concentration was adjusted with ultrapure water to thereby obtain a 40%
aqueous solution of a DBU salt of polyacrylic acid (F-1), a nonionic surfactant. In addition, the Mw of
(7-1) was 10,000 [0082] [Comparative Production Example 2] Except that a 40% aqueous sodium
hydroxide solution was used  :3 7  instead of DBU, which was used in Comparative Production
Example 1, to neutralize the aqueous polymer solution to pH 7, production was carried out in the same
manner as in Comparable Production Example 1 to obtain a 40% aqueous solution of sodium
polyacrylate (F-2), an anionic surfactant. In addition, the Mw of (F-2) was 10,000. [0083] [Examples 1
to 15 and Comparative Examples 1 to 8] 



By using a beaker, the respective components described in Table 1 and Table 2 were mixed
homogeneously at 20C in the blending amounts (in parts) described in Table 1 and Table 2 to prepare
the cleaning agents of Examples 1 to 15 and Comparative Examples 1 to 8. It is noted, however, that
the amounts _parts) of (A) to (E) described in Table 1 and Table 2 represent the amounts (in parts) of
the active ingredients, while the amount (in parts) of ultrapure water comprises water contained in
(8-1) to (8-7), -1), and (F-2). [0084]   In addition, abbreviations of components which appear in Table 1
and Table 2 are as follows. DTPA: diethylenetriamine pentaacetic acid HEDP:
1-hydroxyethylidene-1,1-diphosphonic acid EDTMP: ethylenediaminetetra(methylenephosphonic acid)
DEGB: diethyleneglycol monobutyl ether TEGM: triethyleneglycol monomethyl ether  38 [0085]
<Physical Property Measurement and Performance Evaluation>    The cleaning agents of Examples 1
to 15 and Comparative Examples 1 to 8 were diluted 20 times with ultrapure water in advance to be
used as the test cleaning agents. The pH, cleaning ability test (1), cleaning ability test (2), dispersing
ability, metalcorrosiveproperty, foaming property, rinse-off property, and wetting ability were measured
and evaluated by the following methods. Furthermore, as to stability against dilution with hard water,
the cleaning agents of Examples 1 to 15 and Comparative Examples 1 to 8 were used as they were.
The results of the measurements and evaluations are shown in Table 1 and Table 2. [0086]  39 [Table
1] GicimuxE. IclI I0 I      I O't  
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Amount of cleaning agent component (wt. parts) Evaluation results  [0088] <pH measurement>    The
pH was measured by using a pH meter (produced by Horiba, Ltd. : M-12) at a measurement
temperature of 25C. [0089] <Cleaning ability test (1) > A contaminated substrate was prepared by
polishing a 2.5-inch  41 glass substrate for magnetic disk by using a commercially available colloidal
silica slurry (average particle size: ca. 30 nm) and abrasive cloth, followed by blowing with nitrogen. In
a glass beaker was placed 1,000 parts of the test cleaning agent, the contaminated substrate prepared
was immersed therein, and cleaning was carried out in an ultrasonic washing machine (200 Hz) at 30C
for 5 minutes. After the cleaning, the substrate was taken out, rinsed thoroughly with ultrapure water,
dried thereafter by blowing with nitrogen, and cleanliness of the substrate surface was evaluated by a
differential interference microscope (produced by Nikon Corporation: OPTILHOT-2, magnification of
400 times) according to the following criteria. In addition, this evaluation was conducted in a clean
room of class 1,000 (HED-STD-209D: U.S. Federal Standard, 1988) in order to prevent contamination
from the air. [0090] Exc(ellent): Removal efficiency was ca. 90% or more Good: Removal efficiency
was ca. 70% to 90% Poor: Removal efficiency was ca. 50% to 70% Bad: Removal efficiency was less
than ca. 50% [0091] <Cleaning ability test (2)>    Except that a commercial cerium oxide slurry
(average particle size: ca. 250nm) was used as the abrasive, cleanliness  of the substrate surface was
evaluated by the same evaluation method and criteria as in the Cleaning ability test (1). [0092]
<Dispersing ability>    Into a glass vessel were weighed 10 g of the cerium oxide slurry used in the
evaluation of Cleaning ability test (2) and 90 g of the test cleaning agent. The slurry in the vessel was
dispersed by irradiating ultrasonic wave at 30C for 30 minutes 



by using the ultrasonic washing machine (200 kHz). The sample was taken out of the ultrasonic
washing machine, allowed to stand at room temperature (23C), and evaluated according to the
following criteria.    Exc(ellent): Dispersion state is maintained for 5 days or more Good: Dispersion
state is maintained for 3 to 4 days Poor: Dispersion state is maintained for 1 to 2days Bad: Dispersion
separates in less than 1 day [0093] <Metal corrosive property>    In a polypropylene vessel was placed
100 parts of the test cleaning agent and therein was immersed a stainless steel test piece (made of
SUS 304, size: 5 cm x 2.5 cm, thickness: 0.1 cm). The vessel was stopperedtightlyandwas left to stand
in a room with the temperature controlled at 23C for 3 days. Thereafter, the contentididm) of iron ions
dissolved in the solution was  43 analyzed by using a high-frequency inductively coupled plasma (ICP)
emission spectrometer (produced by Varian, Inc.; Varian 730-FS). The lesS the amount dissolved, the
lower is the metal-corrosive property. In addition, before the present test, the contents of iron ions in all
test cleaning agents were below the detection limit (0.02 ppm). [0094] <Stability against dilution with
hard water>    In 1,000 parts of ultrapure water were dissolved 3.3 parts of calcium chloride dihydrate
(produced by Wako Pure Chemicals Ind., Ltd.) and 1.5 parts of magnesium chloride hexahydrate
(produced by Wako Pure Chemicals Ind., Ltd.) to prepare artificial hard water. Using this artificial hard
water, the test cleaning agent was diluted to 20 times its weight. Evaluation was conducted visually
according to the following criteria. When no turbidity is formed, stability against dilution with hard water
is high. Exc(e lent): Transparent Good: Virtually transparent Bad: Turbid [0095] <Foaming property
immediately after shaking and defoaming property after 1 minute>    Into a 100 mL stoppered
measuring cylinder made of glass (one with a size specified as a stoppered measuring cylinder by JIS
44 R3504, "Glass Material for Chemical Analysis"), there was 



placed 20 mL of the test cleaning agent. After adjusting the temperature to 25C in a constant
temperature water bath, the stoppered measuring cylinder was plugged, shaken up and down
vigorously 60 times in 30 seconds, and the respective volumes (mL "L ) 0 the foam immediately after
shaking and that after 1  minute was measured. The less the volume of foam immediately after
shaking, the lower is the foaming property and, the less the volume of foam after I minute, the higher is
the defoaming property. [0096] <Rinse-off property>    The weight (g) of a 2.5-inch glass substrate for
magnetic disk to be used in the test was measured to the five decimal places. Into a 1 L beaker was
placed 1 L of the test cleaning agent and, after adjusting the temperature to 25C in a constant
temperature water oath, the above weighed glass substrate was immersed completely therein. After
immersion for 30 seconds, the substrate was taken out quickly and was immersed in a 1L of ultrapure
water for 5 seconds. Thereafter, the substrate was suspended in air at 25C and allowed to dry
naturally for ca. 30 minutes. The substrate after drying was weighed and the rinse-off property (mg)
was evaluated by calculation according to the following formula. The smaller the value (the smaller the
residual amount of cleaning agent on the substrate), the  45 higher is the rinse-off property. [0097]
Rinse-off property (mg) - [substrate weight after the test (g) - substrate weight before the test (g)] x
10.3 [0098] <Wetting ability>    The contact angle (25C, after 10 seconds) of the test cleaning agent on
a 2.5-inch glass substrate for magnetic disk was measured by using a fully automatic contact angle
meter (produced by Kyowa Kaimen Kagaku Co., Ltd.: PD-W). The smaller contact angle shows the
higher wetting ability of the cleaning agent for the substrate. [0099]    From the results of Tables 1 and
2, it can be seen that every cleaning agent of the present invention in Examples 1 to 15 has excellent
ability to remove particles which adhered on the electronic materials. In addition, because the cleaning
agent of the present invention also has excellent dispersing ability for particles such as the abrasive, it
can be anticipated that the cleaning agent is also excellent in preventing readhesion of the particles
during cleaning. Further, because the cleaning agent of the present invention has less metal-corrosive
property compared to the cleaning agents comprising acids other than sulfamic acid, which are used in
Comparative Examples 5 and 6, there is no fear that the cleaning  46 agent of the present invention
may corrode the metal used for the washing machine. Furthermore, because the cleaning agent of the
present invention has high stability against dilution with hard water, there is no fear of precipitate
formation even when the cleaning agent is diluted with metal ion-containing water such as general
industrial water; thus, the cleaning agent of the present invention has also an effect that it provides an
excellent handling characteristics. Also, in the Examples, the cleaning agent which uses the
hydrophilic solvent (D) (Examples 7 to 11 and Examples 13 to 15) further shows good rinse-off
property and the cleaning agent which use the nonionic surfactant (E) (Examples 4 and 5 and
Examples 7 to 15) has good wetting ability for the substrate. Thus, in actual use of the cleaning agent,
an effect of saving cleaning and rinsing time can be expected. 



[Industrial Applicability] [0100]    The cleaning agent for electronic materials and the cleaning method
of the present invention can be suitably used in cleaning, which is aimed at the particles (abrasive
grain, glass powder, ceramic powder, metal powder, etc.).    Therefore, the cleaning agent for
electronic materials and the cleaning method of the present invention can be used in the cleaning step
in the production process of various electronic  47 materials. The electronic materials include, for
example, a magnetic disk substrate (an aluminum substrate, Ni-P substrate, glass substrate, magnetic
disk, magnetic head), flat panel display substrate (a glass substrate for liquid crystal display, color filter
substrate, array substrate, plasma display substrate, organic EL substrate), semiconductor substrate
(a semiconductor device, silicon wafer), compound semiconductor substrate (an SiC substrate, GaAs
substrate, GaN substrate, AlGaAs substrate), sapphire substrate (a LED), photomask substrate,
photovoltaic cell substrate (a single-crystal silicon substrate, polycrystallinesilicon substrate, thin-film
photovoltaic cell substrate,single-crystal compound substrate, polycrystalline compound substrate,
organic photovoltaic cell substrate), optical lens, printed circuit board, optical communication cable,
microelectromechanical system (MEMS). In particular, the cleaning agent for electronic materials of
the present invention is suitable when the electronic materials are a glass substrate for magnetic disk,
glass substrate for flat panel display, glass substrate for photomask, optical lens, or glass substrate for
thin-film photovoltaic cell.  48 CLAIMS [Claim 1]    A cleaning agent for electronic materials, comprising
sulfamic acid (A), an anionic surfactant having at least one sulfonic acid group or a salt thereof in the
molecule (B), a chelating agent (C), and water as essential components, wherein the (B) is a polymeric
anionic surfactant (B1) having a weight average molecular weight of 1,000 to 2 , 000, 000, wherein the
(B1) is at least one selected from a group consisting of polystyrenesulfonicacid,
poly{2-(meth)acryloylamino-2,2-dimethylethanesulfonic acid},
2-(meth)acryloylamino-2,2-dimethylethanesulfonic acid/(meth)acrylic acid copolymer,
naphthalenesulfonic acid-formaldehyde condensate, and salts thereof, wherein the (C) is at least one
selected from a group consisting of aminopolycarboxylic acid, hydroxycarboxylic acid, phosphonic
acid, condensed phosphoric acid, and salts thereof. [Claim 2]    The cleaning agent for electronic
materials according to claim 1, wherein pH at 25C is not more than 3.0. [Claim 3]    The cleaning agent
for electronic materials according to claim 1 or 2, wherein a content of sulfamic acid (A) is 5 to 90
weight%, a content of the anionic surfactant (B) is 0.1 to  48a 50 weightl, and a content of the chelating
agent (C) is 0.1 to 50 weight96, based on a total weight of active ingredients of the cleaning agent.
[Claim 4]   The cleaning agent for electronic materials according to any of claims 1 to 3, wherein a
weight ratio of (B) relative to (C), [(B)/(C)], is preferably 0.1 to 7. 



49 [Claim 5]    The cleaning agent for electronic materials according to any of claims 1 to 4, further
comprising a hydrophilic solvent (D), wherein the solubility (D) in water, [(D)/100 g H20], at 20C is 3 or
more. [Claim 6]    The cleaning agent for electronic materials according to any of claims 1 to 5, further
comprising a nonionic surfactant (E), wherein (E) is at least one selected from a group consisting of an
alkylene oxide adduct (El) of a higher alcohol, phenol, alkylphenol, aliphatic acid, aliphatic amine; an
aliphatic acid ester of an alcohol (E2); and an aliphatic acid alkanolamide (E3). [Claim 7]    The
cleaning agent for electronic materials according to any of claims 1 to 6, wherein the electronic
materials are substrates after being polished with silica, alumina, or  50 diamond used as an abrasive.
[Claim 8]    The cleaning agent for electronic materials according to any of claims 1 to 7, wherein the
electronic material is a glass substrate for magnetic disk, glass substrate for flat panel display, glass
substrate for photomask, optical lens, glass substrate for thin-film photovoltaic cell, or semiconductor
substrate. [Claim 9]    A method for producing electronic materials, comprising a step of cleaning the
electronic materials by using the cleaning agent according to any of claims 1 to 8.  51 ABSTRACT
Provided is a cleaning agent for electronic materials, which enables very efficient advanced cleaning
such that yield in the production of the electronic materials is improved anbicleaning in a short period
of time becomes possible, the cleaning agent having excellent cleaning power for fine-grained
particles and organic matter and being able to reduce metallic contamination on the substrate. The
cleaning agent for electronic materials comprises sulfamic acid (A), an anionic surfactant having at
least one sulfonic acid group or a salt thereof 1nthemolecule (B), a chelating agent (C), and water,
wherein the pH at 25C is preferably not more than 3.0 and the (B) is preferably a polymeric anionic
surfactant (B1) having a weight average molecular weight of 1,000 td 2,000,000. 




