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 substratgcomiral-pf 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 targetiafthe sfeaningsiendig 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 tecluyEADgyBasBENOMEGRMELRCORONBNt MREAR T A1.0rder 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 £ail-BpeaPublication No. H6-41770 [PTL

[0001]

The present invention relates to a cleaning agent for
electronic materials. More particulaxrly, 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



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 enou Furthermore, in order to reduce metallic contamination on the

h.
substrate, PLT emg%t?gnne]dngoﬁeeﬁrdop%%e ARCAt it dIEang Ag&ht ¢ompRsHYan Siyahic acid and

a surfactagti,1 However, a problem exists that éplessclkggg%ea%%r}:t efr(])a“{:%%ssf“ts eagll}zﬁwnh tE%ce amounts

of metals (calcitim, magnegﬁr‘% during égénlﬁg, the salts being Siuble Watér, ‘and these

precipitated salts gantaminate the substcate, 000G, The, otiegtof the presgnt invention g to provide a
cleaning agent for electronic materials, which énables very efficient advanced cI%amrig such that yield
in the production of the electgnic materials is improved,and cleaping jp a.short period of time
becomes possible, the cleaning agent having excellent cleaning power for fine-grained particles and
being able to redugeimetallic.cantamination-am thessubstrate. {SelytioptePreblem] (00061 The
present inventors conducted diligent research in order to solve the problem described above and, as a
result, reached: the: presentgnventione: Thatiis,diselosed hereinrisascleaningagentfor elestronic
materials comprising sulfamic 4 acid (A), an anionic surfactant having at least one sulfon c acid group
or a salt thereofinthe molecule {B);@ chelating. agent (€), and Wateraas:essentiakc@mpbgents; and a
method for producing electronic materials, comprising a step of cleaning the electronic materials by
using the &leaHing e entJ0P064]L ¢ Lelntshieaspect, (thefeis providBlsa dleaning)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}\%@1@?&&% {‘Bf)tié at least one selected from a group consisting of polystyrenesulfonic
acid, poly{2- (meth)acryloylamino-2,2-dimethylethanesulfonic acid}, 2-

(meth)acr Igﬁ(g%nrfr?o- %—8%%5t%§l%fhanesulfonic acid/ (meth)acrylic acid copolymer,
napthalen?%lgW'C 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, condepsed phogpharic.acid-and salts thereof, .. oup1ication No. H25-138142

[PTL 2] Japanese Patent Laid-Cpen Publication No. H&6-41770

[PTL 3] Japanese Patent Laid-Open Publication No. 2001-7071

[Summary ©f Invention]
iTechnical Problem!
[0004]

However, because the surfactant proposed in the above-cited
PTL 1 is a nonicnic surfactant, it cannot lower the zeta
potential on the particle surface sufficiently and its ability
te prevent readhesion of the particles 1s unsatisfactory.
Further, the surfactant proposed in the above-cited PTL 2 is

an anionic surfactant and it does provide a certain degree of



[0006Db] In another aspect, there is provided a method for producing electronic materials,
comprising a step of cleaning the electronic materiélgls 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,rthe clearing abenp foretedtromic afatesalsicf the Rresénrtdnvention alsespravigies effects
that there is relieves the fear of secondary contamination by the cleaning agent because there is no
formation oftdattirsolbbleematerial dtringcleaning duddo auedetion. of tHefelsaming dgent with
trace amounts of metal ions present in water and that it does not corrode the metal components which
are used in #eLpedaiiction TaEIES. ibésdription BiEmbedinrnts]c0e9s] s Suifanfis@e@h(A) in the
present invention is not particularly limited and can be either a reagent or an industrial raw material,
which are genefafy-E6hTEi&ially Avaraiié: d1So FECHTBe ifaddrhi of ERFEEFBWAsiaTagieous
solution. [0009] The anionic surfactant having at least one sulfonic acid group or a salt thereof in the
molecule (BY HCRides & BofmENC ahiBrit-sfdae i s) HavRi s e avetage Rsletafr weight
(hereinafter abbreviated as Mw) of 1,000 to 2,000,000, comprising two or more repeating units in one
molecule, afid & low-morecutar- ei?ﬁsit gﬁ%‘—f’ﬁf‘tﬁl&ﬁg@tgn?@ﬁ[ Bt 2 Epitiic eXAfpIESof the
above-mentjoned polymeric.anignic, surfactant(81)includepolystyrengsulfonicacid, .
styrene/styr%nggl? (?Lngrélagiﬁég&ﬁy%c%%tpocélff(rﬁéﬁﬁgéﬁ}%y?éﬁn%- ,Ej-:atfrsne?ﬁ;gf?]aenaegﬁlﬁgnic acid},
2- (meth) acpylpylaming:2, 2-dimethylethan 'aiﬁl reneco mer, . .
2-(meth)ac@%glﬁgm%%%-é%%%y%tha?n%esﬁ%gﬂgl? gcig a%?flé’r%ﬁ%’ec%% )l;lr%grl,um) during

2-(meth)acryloylaming-2 2rlimelhylethaoesulfenic acid/(methacrylicacideanolymeh tnese
2-(meth)acryloylaminp-2,2-dimethylethanesultonic

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
advanceé 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 Prcblem]
[C00E] |

The present inventors conducted diligent research in order
to solve the problem described above and, as a result, reached

the present invention. That is, digclosed herein is a

cleaning agent for electronic materials compriging sulfamic



6 acid/(meth)acrylicacid/acrylamidecopolymer, 2-(meth)acryloylamino-2,2-dimethylethanesulfonic
acid/styrene/acryamidecopolymer, 2-(meth)acrylaylamino-2,2-dimethylethanesulfonic
acid/styrene/(meth)acrylicacidcopolymer, naphthalenesulfonicacid-formaldehydecondensate,
methylnaphiialefesulfaniciacid-formaldehydd eobhdensaten dimethyraphthalenesulfomic ¢
acid-formaldehyde condensate, anthracenesulfonicacid-formaldehydecondensate,
melaminésiilfontcagie-fotmaldeRydecorfdetisate, rarilingstilforic agid-pRenolFforhaldehyde
condensate, salts thereof. [0011] Specific examples of the low-molecular-weight anionic surfactant
(B2) inclide&ifoSuteiné acitP riohd: o E dissdter (salt 6T asokpls Bavirgh totdarBohcatoms {diocty!
sulfosuccinic acid (salt) }, sulfonated materials fsalts) of a-olefins having 8 to 24 carbon atoms,
alkylbenZeria StiftoRie &cid (Saif comphsiig ah alky g8 haifg 8to 12k arhoR st6msny
[octylbenzenesulfonic acid (salt), dodecyl benzenesulfonic acid (salt)], petroleum sulfonates (salts),
toluenesulfoni¢ AGid (Salt): >%ylre{1 & %ﬁﬁ%%% acid (satg; %uﬁ%ﬁeﬁﬂfﬁﬁ@é@id’z@&lﬂ? [0012] Of these, from
a viewpaint of particle removing ability and 7 low-foaming property, preferable is the polymeric anionic
surfactant (Bl)mlrinocr:)e Qre&g&at&lg ar%}pol styirsene%uu‘rolrgg C?Cid’ . , c .
poly{2-(meth)acryloylamino-2, 2-dimethylethaneSuftonic acidj, < ¢37ing agent for electronic
2-(Mmeth R §foyRdrfin 0= 2R e &ty | ethemasifforid AcidnetRyachylicaeid surfactant having at
copolymes nephthaleresufenic aciddormraldehyde sondensate,-and salls thereof,Even,moresy 5
preferablear y ulfanicacid, poly{2-(meth)acryloylamino-2,2-dimethylethanesulfonic acid},
2-(meth)§%ﬁ%§%§in%%%§-dﬁ@'th)%%t gﬁé%ﬁlfgﬁic%scgf r%iet )aeryhic acid %bpg%/erﬁgﬁnar% Tl *®
thereof, andparii&iafly prefefable Sr&isiysffentttlforicseiyy & weight average molecular
2-(meth)actyloylaniina-2,2sdimethylethanesylfonieacid/(nmeth)acryjic agidecopolymer aRd saltsc =g
thereof. [QQ13] ;}Nhegpgg ulfonig acid group in the a&_ﬂnic éurfaancégm g%}lg%rms acslao.lt, the s%lt {2-
includes, for example, alkali metal salts, alkaline earth meta s%ﬁs, ammonium sal?s, qdaterﬁgr)?’
ammoniUfi 528 Falmey 251628 Carbo 8o L shpRaGS aHfiRe iSalts having | t836ttarbon atoms, 2-
amidine sadtshhaving 4 i-dnQrarboreatomsratkenolamise sals having 140 23(gad0R 89S ang-id
aromalic.gp aralfylaming.salts havind 10,20 caion aiams, Fther, (B)mawhs used alone oring,

combination of two or more kinds. [0014]  Of these, from a viewpoint of partic earerhoving apiﬁ?y,
preferabt& aré Akall ifeial Saltdammonitint sats 2GatBhrargelected from a group consisting

of aminopolycarboxylic acid, hydroxycarboxylic acid, phosphonic acid,

condensed phosphoric acid, and salts thereof.

[0005b]
In another aspect, there is provided a method for producing
electronic materials, comprising a step of cleaning the electronic

wmaterials by using the cleaning agent as defined above.
[Advantageous Effects of Invention)
(00077

The cleaning agent for electronic materials'of the pfesent
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 andr fabrication vyield

thereof .



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,
guaternary ammonium salts having 4 to 25 carb8f 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 alkanplamine s%ltspavin 1&9123pqarbmqntaﬁt%ma§j]_%hg fnost preferable
being salt€ GEBABER TBUS BER TRLMIdaZ68 =méthyf 1R imidazole. 2-ethyl-TH-imidazole,
monoethanolamine, diethanolamine, triethanolamineg, N-metbyldjethanolamine, ... -
2-aminbEmBhyEEpropdhol and’ §-a5rh%|ﬁg-l-gfo%l{2r1§otf.e[%o%sla]¥ V'Idjh?a\gaﬁ*l%lnirg surfactant (Sé) may be
either in a_form of acid or forming.a salt e | int ef.jn righ avaitabiity, the
surfactgéjié %Veefgra ye inffé ?grrr%%of SS%O FO%%\% %ﬁ%%%%ﬁé%?ﬁ\% o?jgb?ﬁ%gto@pr%ﬁirlﬁbgarticle
readhegioerg and %f low foaming property, the Mw.6f the: pelymericzanionic.surfagtant(Bly is gengrally
1,000 to %,(%“0,0 8 preferably 1,200 to 1,000,000, more preferably 1,500 to 80,000, 9 and particularly
preferahly, 2,00Q to 50,000, [001731 ; nMeawhile: the: My and numheravetagemolecttaraweight in the
present invention are measured by gel permeation chromatography (hereinafter abbreviated as GPO)
at 40C withipalyethylene oxidesas the standard material sSpecifically, teeasuréniérts aré made by
using an instrument main body: HLC-8120 (produced by Tosoh Corporation), column: TSKgel a6000,
G3000 RWXL fpreduead-byid osak Gerperationjydeteetar sdiffeteritial rafracterieter detéctor built in the
instrument main body, eluent: 0.5% sodium acetate in water/methanol (70/30 v/v), eluent flow rate: 1.0
mL/mingcotumrt teraperaturéi40€ ssample: 0.25% solution in the eluent, amount of sampleinjected:
200 Wd, standard material: TSK STANDARD POLYETHYLENE OXIDE produced by Tosoh
Corporatiarns @and ctatactreatinéntsoftivaze LGP0 8020 model Il (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 intfoduced 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)[%@qlJ g]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 polymerig,compgund; hayving sulfonic.acid groups, introduged therginto.. Hereat, the amount

(molar ratio) of the sulfonating agent used relative to the number of moles of the unsaturated

monomergwhichconstitute the-polymerig,compgund s preferably 05 ta-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 campeund agenesally-lato-30, referably-2 t0:2Q rejativertothe ravwmaterialpolymeric
compound. [0022] The degree of sulfonation (mole) per structural monomer unit of the polymeric
compound:chtaingdlis preferablyt504a 100, morefreferably: 801e 9% dramm a viewpaiatcafssolubility in
water . In addition, the degree of sulfonation is a 12 measure of how many sulfonic acid groups are
introducedsgeranoasmer 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 introd4éétPinto 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'atsnPby-elenientd <SS br AiMéthBd 10 mexsate eFamBUACEFoniBiRgéd sulfuric
acid ("quantitative analysis of anionic surfactants” in JIS K3362:1998, which corresponds to ISO 2271)
[[0023] (3P AHrRthBd6r prodtictioh by B pofydBAtiERSatio Teatiior WithiotialdgHsde-by using an
aromatic cgmpoorypg comp, gsénga%gulﬁoﬁﬁﬁ a%ig‘glr%u ig\ the moklle_cule: TThere may be mentioned a
aving'a sdlfonic acid group' (hapRthalénesdlforii¢ acid,

method wherein an aromatic compound : _ !
entasenssit e gl ety e releneU o s olter compeynts TeperY

(naphthalene, phenol, cresol) , urea, and an aci '
comprising two or more repeating units in one molecule, and a
low-molecular-weight anionic surfactant (B2).

[0010;

Specific examples of the above-mentioned polymeric anionic
surfactant (B1) include polystyrenesulfonic acid,
styrene/styrenesulfonic acid copolvymer,
poly{2-{meth)acryloylamine-2,2-dimethylethanesulfonic acid},
Z-(meth)acryloylamino-2,2-dimethylethanesulfonic
acid/styrene copolymer,
Z-{meth)acryloylamino-2, 2-dimethyvlethanesulfonic
acid/acrylamide copolymer,
Z—-(meth)acryloyiamino~2, 2«~dimethylethanssulfonic
acid/ {meth)acrylic acid copolymer,

Z2-(methj}acryloylamino-2,2-dimethylethanesulfonic



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 dfopwise 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&@5@)(%%@3@51(5@&91(&5), phosphanig & 'gc(§?,l9a(gg§%econdensed ggkgggg%@%?cid (salt)

(C7).[0025] The aminopolycarboxylic acid (salt) (Cl) includes, for example,

ethylenediamingtatiancetic asich(GRTA) (sak). digthyviepetigminepentaacaticacid(DTPA)(salt),
triethylenetetraminehexaaceticacid(TTHA)(salt), hydroxyethylethylenediaminetriacetic acid (HEDTA)

(salt), dihydrexystbylpthuenediamineteteaaceticacid(DHEDDA) (salt), nitrilotriageticacig(AbT A)(salt),
hydroxyethyliminodiacetic acid (HIDA) (salt), Valaninediacetic acid (salt), aspartic diacetic acid (salt),
methylglycinediaeeti acity(sak)l iminhedisuceinic aeid{sald - semrediagriiciacid (salt),
hydroxyiminodisuccinic acid (salt), dihydroxyethylglycine (salt), aspartic acid (salt), glutamic acid (salt).
[0026] 14 EFheihpdrorgcarhongichacd fsalt) ¢C2) includes,fobéxample, hydrexyaskinaeid (salt),
lactic acid (salt), tartaric acid (salt) ,malic acid (salt),hydroxybutyric acid (salt), glyseric acid (salt), citric
acid (salt), griebhieraciar e flomseorbic acigqdalt)fivoasdotbieyacid (salt), entiderbisacd (salt),
salicylic acid (salt), gallic acid (salt). [0027] The cyclocarboxylic acid (salt) (C3) includes, for example,
pyromellitic G (SaIgPhEAdbpoRREBGSHE Acid GakT cyerpehirierdfacarberiaasitigsalt). [0028]
The ethercarboxylic acid (salt) (04) includes, for example, carboxymethyl tartronate, carboxymethyl
oxysuccina@‘&éﬂ%ﬁ%@iﬂ%@?%%&&ﬁ?ﬁ&ﬁos@%%fé?&ﬁéﬂ@ﬁ&ﬂ%ﬁsu&ﬂ%@?ﬁ%ég} The other

carboxylic acidésalt (Cséfijﬁ%udes, for examgle, maleic acid_(salt), fumaric acid (salt), oxalic acid

(salt). [0036T* “TH& PRBSEHOMIZ AL (salt) (0B HEULRE™ ot Ax5¥iHFe, methyIBPRGEHIGIHE acid (salt),

i i el e
anilinesulfonic acid—phehol—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-olefing having 8 to 24 carbon atoms, alkylbenzene sulfonic
acid (salt) comprising an alkyl group having 8 to 14 carbon atoms
{octylbenzenesulfonic acid {salt), d&odecyl benzenesulfonic
acid (salt)], petroleum sulfonates (salts), toluenesulfonic
acid (salt), xylene sulfonic acid (salt), cumenesulfonic acid
{salt).

[oo1z]

Of these, from a viewpcoint of particle removing ability and



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), ‘ o
tetraethyle%qé%eﬁ?aanr%jh% epﬁg%rﬁgtﬁ%/%hepmhrc%b%%#%*gcid%)s(saﬁt?.e[oﬁff]y%%lgonﬁgﬁgéhlﬁhosphoric
acd (sat) {7k incluges, (85 examale pYiophosphaeric.acid {sall, Iataposphgricagd (sall,

[ oric acid ( at)% 63% Y (o[

tripolyphosphoric acid (salt), hexametaphosp he "éﬁel%ﬁg agert (C) may be
used as efnaramagiorneniaiaed salhnaositons whep lhe Shaialiog 20e (G) founs @ sall, the

salt includes those comprising the same cationic components as exemplified in the salt of the anionic

surfactant{B) gleseribed-abomer fuither, thesechelating agentsJnay beised alone or in combination
of two or more kinds. [0033] Of these, from a viewpoint of particle removing ability, preferable are

(CI), (C2),{EBY Gy cand: salis thereok miere 16cpreferable are(€h06).(017) o€ saits thereof.
Particularly preferable are ethylenediaminetetraacet c acid (EDTA) (salt),
diethylenetridgiminepentaatetic acid(DTRA)(sak), dihydrexyethylethyleasediaminetetraasetic acid
(DHEDDA) (salt), nitrilo iacetic acid (NTA) (salt), hydroxyethyliminodiacetic acid (HIDA) (salt), aspartic
acid diaceli€ aEfr (salty; aspartie aeid (salt) pglltariczcic (salt), 1shyidfoxyethyl dene-d;Bdiphosphonic
acid (salt), ethylenediaminetetra(methylenephosphonic acid) (salt), metaphosphoric acid (salt), and
hexametapRospHpTiC & (St YERY ridst preférabié dFe diethychetriamindpantaacetitcid (DTPA)
(salt), dihydroxyethylethylenediaminetetraacetic acid (DHEDDA) (salt), nitrilotriacetic acid (NTA) (salt),
hydroxyethylifinodiaset €t RIEATEaR), “=Rydioxyethyhideie: ¢ f-bighosphonicacid(salt),and
ethylenediamiget tra r}r;ethél_lerp%phosph,cr)%licacid EDTMP) (salt). [0034] From a viewpoint of
preventing' S6Condary Sontaminati etafiicimplfities, e water i th pr&&&Ht invéRtion

fionBy"
particularl greﬁferabil includes ion;excl'!iajn:ged water (electrical conductivity: 0,2 tS/cmior less) or
ultrapure \éaérfglgcéﬁéyresigﬁ\ﬁt}iﬁﬁ Q.craa(?):re higﬁje(? o S%I%Jéﬁ@vﬁﬁg, i %%&ipti%ﬁlo?‘the present

Z‘Cvﬁev”e“f’n”g an i‘@%gﬂg)‘gggﬁ%%%ﬂ% torms g Rty ngrediants gthey yiater 17 are defined as the
acid/ (meth)acryiic 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 salte,
alkaline earthmetal salts, ammonium salts, guaternary ammonium
salts having 4 to 25 carbon atoms, aliphatic amine salts having
1 to 36 carbon atoms, amidine salts having 4 te-l0-carbon atoms,
alkanolamine salts having 1 to 23 carbon atoms, and aromatic
or aralkylamine salts having & to 20 carbon atoms. Further,
(B) may be 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



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 ageft. [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 | ion s preferably 0.1 to 50% e preferably 0.5 to 40%, and particularly preferably

1 to 30%, bggl\é?é%rj?{%ﬁ\e %vge%l'g Tt %& ggti\%e i%%r::a%erg §'0 ?He%ré%[ﬂﬁfg Sd'é‘rﬁhﬁ‘)%é%] 2fEdtthermore,

particularly frg viewnojat of particle r ving apility, the weight ratio .of (B) relative to (C), [(B)/(C)],

is preferably Oif?o 7, mo?ie@ p?ef%?ab%? Oﬁ%&%ﬁ%ﬁéﬂy%%%%ﬁy %a.éPFoéZ%lgﬁf& Tibst p@r ferably 0.3

to 1. 18 [0039]caRiomm & igwpointof Qmiﬂg@bcimyn@esg%@@{@iﬂ%gofﬁh&ag 'V%A%%;%%iems of the
0

cleaning agent of the present invention at the time of use is preferably 0201 to 50 weight%, more

preferably G:@oie: 20 weight%s 2nd Raricady Areterably Q1110 S waightys-[004Ql, frama viewpoint

of ability to clean the particles and organic materials and to remove the metallic contamination, the pH

of the cleaningoagenitef thenptesenitaventiamal 25€eis aieferahln3.901 fawerqparticylasly. preferably
2.5 t0 0.5, and most preferably 2.0 to 0.8. [0041] The cleaning agent of the present invention can

further comprisennarasgetis whichi tive effect i potinpaited 06RO MArefeMmpenents selected from
the group consisting of a hydrophilic organic solvent (5), surfactant (E) other than the anionic
surfactant cedprisimg disufohictacid groapbrsakt tiereof @B); drivedent=drasotespdlybydric alcohol,
reducing agent, and other additives. [0042] The hydrophilic solvent (D) has effects of improving the
product stabifityaréPRsaicsropers afithenddamnagagenl {D)lactddes antorgzhicsolvent, the
solubility of which in water, [(E)/100 g H20], at 20C is 3 or more, preferably 10 or 19 more. Specific
examples of tSfcludB3tiosidea tditheiy? SGFEXEE ), Buforesiphméthyl sutfbne, diethybsulfone,
bis(2-hydro§¥}eth#%sulf oneG sulfolane, 3-methylsulfolane, 2,4-dimethylsulfolane}, amides
{N,N-dimeth§Horhamide, RenTRIFSHAGAIR, RIN:-CihetsiAddetdrmtend, N-Bimethgpidiasnamide},
lactams {N-methyl-2-pyrrolidone, N-ethyl-2-pyrrolidone, N-hydroxymethy1-2-pyrrolidone), lactones
{P-propiola&%ﬁ%%P-éfrj}tlcyg/rglfa{éﬁ)%%, $bu &roslpgé bhie’ ?Kfa?@ro%% > SIFERIS bRkton il'}%lcohols

{methanol, ﬁ@@%fé@gmfgl}bg%%%ggﬁ@éy%% g}é}lg; 8{etB)é|8ne oliﬁtm/lli%rﬁ S‘Tg?lé ol monomethyl

ether, triethylene glycol monomethy er, ethylen ‘monoéthyl ether, die E/’col,

diethylene glygal-nonamethyl ether digthylene glycol monoethyl_%tpﬁ{f d_igti{;l]yllenrllf dgdl%c%emonobutyl
ether, diethylene glycol monohexyl ether, propylene glycol, propylene g]fyco monome ﬁyl éther,

dipropylenenglyeelinanemeatiihether, butyeae glycah digthylene glycol.dimethylether .diethylene
glycol diethyl ether, triethylene glycol dimethyl ether, triethylene glycol diethyl ether}, oxazolidinones

(N-methyl-2¢emazoligirbne; hardimetiyle? -oxazalidinane), -Rities, tacetonitsis, sopioniyile,
butyronitrile, acrylonitrile, methacrylonitrile), carbonates (ethylene carbonate, propylene carbonate 20
3-amino-l-propancl.
[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 (Bl) is generally 1,000 to 2,000,000, preferably

1,200 to 1,000,000, more preferably 1,500 to 80,000,



), 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. [0048] 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 cleanin ent, of the present invention, the content of the
hydrophilica %&vgﬁtr@%ﬁgéfé§aﬁf i% %b*%ﬁfogb r@log?éj p%(r—:' é(faa[lgé)?y 5 to 50 weight%, and particularly
preferably 4@%@740 weight%, based on the weight of the active ingredients of the cleaning agent.

[0045] For the ﬁurposes of improving the wetting ability and dispersing ability of the cleaning agent

on the electrogic.sybsirate, itis.dgsirable forthe cleaning agentof the presentinventioniig further

comprise a nonionic surfactant (E). [0046] Such a nonionic surfactant (E) includes an alkylene oxide
21 adduct¢ED of achigher alcohol, phenol, allkdphenel. aliphatic acid, aliphatic amige:-an aliphatic acid
ester of an alcohol (E2); and an aliphatic acid alkanolamide (E3). [0047] (El) includes alkylene
(having 2 to-4 earbon-atemshexide adduets (theo-nurmber ofamples,added: 119 80) ofhigher alcohals,
alkylene oxide adducts (the number of moles added: 1 to 30) of phenol or alkylphenols, ethylene oxide
adducts (the rumbet sfiiolesradded 1 : 1o 30) 0f higher alipkaticacidsy atkylene exidenadducts (the
number of moles added: 1 to 30) of aliphatic amines, alkylene oxide adducts (the number of moles
added: 5 tb 2003 pfalkylene giycois: ethylene oxideraddiiéts { 1B nUpatyehof enoles ddded: 1 to 100) of
polyoxypropylene glycols (number average molecular weight: 200 to 4,000), propylene oxide adducts
(the numbérofmofesiadded: 10t61100) of polyokyethylehe ghydold (rifiber(avardge enolesular weight:
200 to 4,000), and alkyl (having 1 to 20 carbon atoms) allyl ethers of polyoxyethylene glycols (number
average mofecilar Waight-"60-td°2,000) 6th§lehe Oxidé addaéts ithefrumbgr 6fMotesadded: 1 to 30)

of aliphatic acid (having 8 to 24 carbon atoms) esters of palyhydric alcohols such as sorbitan

monolauraté-ethyiEe Okide addudts (e AamBer b idiBsitted =1 k530): ahd Sortita™™

monooleate-ethylene.oxide adducts (the n mti oles added: 1to 3 )]( 0048]_22 . (E2) includes
aliphatic agi%e(hé\Vi%glélth 244 l:r)ﬂ(?ntgt%rrhog) e ?@&@ p%/léff?ydri% éfgcgﬁ:ol(s% r‘%&”’w%&l T_Zetb §0 arbon

atoms) such as glycerin monostearate, glycerin m leate, sorbita nolaurate, and sorbitan
monooleaf%&?&b%g]’ %Ez W%m%%“&ﬁéﬁ%c}{%é% 'm(ﬁ]&cﬁoma%%ﬁhgn%%é, a'trjgi%"ac? ie %gr?olérrhide. [0050]

Among E), fram gy&%\%%oint ﬁ% 8@@pingfg%{}é}?g\% ttir}% gi?tyggr: ango%bili%to r%@%{% aprrganic matter

from the substrate for electronic materials, le’is {El), more preferable aré alkylene (having 2 to

3 carbon atgmsjoxide adducts-(average numberof meles added:2 t0-20),0fhigher alcahels, ethylene

oxide adducts (average number of moles added: 2 to 20) of phenol or alkylphenol, and alkylene oxide
adducts (average-auwmber, obmelessadded: 2:10r26) ©f aliphatic-aminescthasing 9ted8icarbon atoms.

[0051] When the cleaning agent of the present invention comprises the nonionic surfactant (E), the
content thereob ispreferably’®3¢o 1086;ymarecpreferably 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 Hgent=of the présent laventionstamacomprise,in  the abcve and the

following, % refers to the welight%.

(0018}

The method for producing the polymeric aniconic surfactant

{B1) includes heretofore known methods such as:

(1) a method of production by radical polymerization by using

an unsaturated monomer ceomprising a sulfonic acid group,

(2) a method of production by introduction of sulfonic acid

groups into the polymeric compound, and



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 (B{) 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. [005 F nary.ammonium It-t P surfactants, amine-type surfactants.
[0055] (F ])alnégl % etaln ype ampﬁot%rlcysurf%(f? SX) a%rr%rﬁg%l%f ﬂ/ﬁ ah h%?élwclg&rfactants

amino sulfopic,a¢id-4 g@p@g}er@ﬁ{@ctgﬁts 10056 . A m%%gb%?i%v% Cr)pnentnoned surfactant (F),

from a viewpoint of cleamng ability, preférable is (F1), and more pre e are rjryacrﬂlc acid (salt), a

salt of methagn#eylexyralyexyakylgne: sulfuric q,%qggﬂ/@cryllc 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. Fugkersrorerwben the apienie surfagtant(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 maylye 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 t615%7aadwpertiadady preferbiyt 0 3nta3%r bdsed ontha weight of the-active
ingredients of the present invention. [0058] To the cleaning agent of the present invention, there may
be added a4fii8ensarevsiantpelyrydricnisetnl fombeikipese chiiprovingahé ¢lganing ability. The
tri or more valent polyhydric alcohol includes an aliphatic polyhydric alcohol, dehydration-condensation
product of the EiphRicSoNRFHNE AR oRBNRLIYEA U G el uriskcholoPraferalie aiaglycerin,
sucrose, and sorbitol. [0059] To the cleaning agent of the present invention, there may be added a
reducing adent forthé ‘L;ﬁl?ﬁﬁses off&oHirollingXhE®ching E)%@fmé%&rﬁng agéfitighd

preventing 25 reco ﬁamlnagj f the substrate due to ions in the cleaning agent. These reducing
agents prefé %Tyl G &k y a8 ik anotariiBe PR RSERm R tHiola5 i e ditdhg agents,

OxoamdSOffm%%QQ«)amgsgyg¥§.g%yargoqgkonomers(styrene acrylic acid,

acrylamide) and a radical initiator (persulfate salts,
azobisamidinopropane salts, azobisiscbutyronitrile) in an
amount of 0.1 to 30% relative to the monomer, polymerization
is carried out in a sclvent such as water or alcolol-type solvent
at a temperature of 30 to 150°C. 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 ,



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 preventirlg 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 b d heretofore known methods _such as, for example, atomic ahsorption spectrometry,
high-freque%ﬁ%%%ﬁv%fylgﬁg%%p&das%@aldj&ﬁ)ogrlﬁ?s%ﬁgo%%%%c%?b%?%}rgﬁg € fﬁ%@glgﬁéctrometry.
[0062] Th%gleeﬂg]gfq:g_@lrg‘gﬂge Rresepginvention is an agent for cleaning the electronic materials,
wherein the électronic materials; the target of the cleaning, include a magnetic disk substrate (a glass
substrate, ajypiyim 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, orgamic EL substsate}.ssemniconduaion sitbstiate (a semicenductor device, siligon wafer),
compound semiconductor substrate (an SiC substrate, GaAs substrate, GaN substrate, AlIGaAs
substrate), sapihite-substrate ¢=lcl )ophetamasicsybstate,Photoveltaic €gllsubstata-Gsilicon
substrate, glass substrate for thin-film photovoltaic cell), optical lens, printed circuit board, optical
communicationlitabde; micr@elécrthechanicaksystemedENIShquatiz-bseiliatas [0063hy As the
electronic materials which become the target of the cleaning, particularly suited are a glass substrate
for magneticlefisk gitss substetbdor flat patetaligplayrdglass subsratkifoh liquidectystakdisplay,
glass substrate for plasma display, and glass substrate for organic EL), glass substrate for photomask,
optical lenst ahd §lads <ibSHatel fof Phihmphotovelkdie xefon64] Felsubstanbyiebe cleaned
(contaminant) includes organic matter such as oil (coolant ), contaminant from a human body
(fingerprint St PRistieREr WReHf phttaldte )2 dRe brd amb yRamrS R da Dicor@hi particles:
and inorgani¢ matter such as inorganic particles [abrasive (colloidal silica, alumina, cerium oxide,
diamond, efc: ,%Bﬁﬁﬁ#g%bﬁsfﬁglﬁé culiBf RO 66T SBRRIRIETIESFRG BGet of the present

invention h%s velrg}g excellent abilit% to remove particles, it is'preferabr%bused, among the production
0

; ly used, al
process of {2 aBove HecribEd EBERERE T thRY clehhiRFSBE iRfe %I%lréme%%ﬁ'tigllé% such as
the abrasivgogqjglg@’g %{gg'se aggr?rigg.ingkgyﬂ]{\%%reaipegqﬁlé% Ji[he cletgningﬁ%}?eﬁg\irsi%eferably
a is

applied as a cleaning agent in the cleaning steps atter t éjgrl INg s%epcgng%o ing step:

Furthermorg,,in-yderta preventihis.conpminaptsyspended.jp i (Rattides, organic contaminant) to

adhere firmly on the substrate surface, the substrate may be immersed In the cleaning agent of the

present invention:befese angl affer tha abovergentiongd gleaning siep- [Q068] ; Whep agybstrate,

after polishing with alumina, silica, cerium oxide, diamond used as the above-mentioned abrasion

powder, is chosesastheelestonie material se becleanehdhoatfest ofithecleaniag aggatof the
present invention is particularly readily exhibited. [0067] 28 The cleaning method by using the

cleaning agemt gftfigrpeesentdowgntiandnchigessditrasbiie deaning, sshawetecleasingrspiay cleaning,
brush cleaning, immersion cleaning, immersion and shaking cleaning, and single substrate cleaning.
By any of tHedeoniethods,Tthe effewtof theveleghingtagerdt afithe grésenttinuertibn. is,readéy exhibited.
[0068] 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 gulfonation is a



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 flatnégs 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 Technaglogy. Inc. under the followin nditions. Measurement mode: DFM (tapping mode) Scan
mea% ] Olgur%%"éfr of ggansnllg%goﬁﬁlé'sc: ﬁ%l@ecgﬁrﬁﬁa T ¥ firedtibhe E3RetifRFlat

area: 10 pun X 5un

correction g3 aAgL djections, (087029, The method for producing elecronic aterial of the

present invention is a production method comprising a step é’g?ﬁr}:g the ' Slectionic matefials with

the above-dessiped cleating saept anddsararieiae sulablo ssamethon {u producingya magnei

disk substrate, flat panel display substrate, photomask substrate, op lens, an aic cell

substrate. [Eyamptest 007 Hr Heseinaftersthe present invenrtion will be descrined, inmore detail with

reference to Examples. In the following, "parts” means "parts by weight." In addition, Mw of the

polymers adesrdingue &P Chindhestalloving wese seasired underihe.sanditiors.describegd above. As
the ultrapure water, used was one having electrical resistivity of 18 Macm or higher. [0072] [Production

Example 1]defoaseattionBsselequippad With alstisrendaenpenatisrercomiraler andsref dux
condenser was added 100 parts of ethylene dichloride. After replacing the atmosphere with nitrogen,
the content iwesLivdted imder-stiminieto 80@:tolreflux ofretindene dididotide. Fo Hie teaation vessel,
120 parts of styrene and 30 aninitiatorsolutioncomprisingl.7of parts
2,2'-azobisid6BMyrEritileCdis sohve beferetegiatia DG pady of ethylenedichictite weresdrop se added
simultaneously and each independently over 6 hours. After the dropwise addition was complete,
polymerizatioirwABarte @ but RERTGRREr ' RbtH AR PolyiAEAZkidn tHe reagiohyaikeure was
cooled to 20% under nitrogen seal. Thereafter, while controlling the temperature at 20C, 105 parts of

sulfuric anhydridB WSS FF GRpvABE Bver Tohotrk 3hf2afé"Gmpielieh stere arsRmas addition,

the sulfonaii:%n ctiﬁ)g 15 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 yatet 1o 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 phis7 agd fae goacentrajiqnyas adiusy g{vi%guﬁ'yggg%%&e%%tg&i%thefek%gbtai” a 40%

aqueous solution of sodium polystyrenesulfonate (B-1), a eric anionic SUTfACtA ﬁﬂoglddition, the

M- and degiee of suffenation,efd(Fb) wasdi). 000 padresJSesprgiale [0043LIELdCton Bxample

2] To areaction vessel equipped with a stirrer and temperature controller were added 21 parts of
naphthalenesulfeitic acidanil group in the molecule:

There may be mentioned a method wherein an aromatic compound
having a sulfonic acid group (naphthalenesulfonic acid,
anthracenesulfonic acid, methylnaphthalenesulfonic acid),
other compounds if necessary {naphthalene, phenol, cresocl),
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 agueous formalin solution (for example,
a 37 weight% agueous sclution) is dropwise added thereto over

1 to 4 hours under agitation at 70 to 90°C, and, after the

dropwise addition,



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 &hd the reaction was continued for 25 hours.
Thereatfter, 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% aq lution of a DBU salt.of naphthalenesulfonic acid-formalin condensate (B-2), a
polymeric aﬁil%)%ni%:'gs%%%itga%{nﬁnx(g&ﬁﬁoﬁstﬁ%M’W %(#)(ﬁr-%evj\fag ng fﬁﬁ [E?oaﬁgﬂghlﬁample 3]

To a reactionygssel gyl pSQcWLi%% 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; pgated 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 aeid, dparts Qtacryliceacid, andda1 pads,of wlirapyre wates,and 95
parts of a 15% isopropyl alcohol solution of dimethy1-2,2'-azobisisobutyrate over 3.5 hours. After the
32 dropwise additipnmwias cospiete sihe reactionmaixtuse ayasstirracthatA2Gdar SihoursgHereatter,
while adding ultrapure water intermittently so that the content would not solidify, a mixture of water and
isopropyl alesholpas distitted sif Until ssopdofyd=slcdhol @buld hethedetectedh-Fa the aguedus solution
of acrylamide-2-methylp o anesulfonic acid/acrylic acid copolymer obtained, DEU was gradually added
while controlfig the t€@peraiireé at 250w Edigse thedpHe®16.5 (023 280pantsoiidSmaglised). By
adjusting the concentration with ultrapure water, there was obtained a 40% aqueous solution of a DBU
salt of acryR@fide!2addthylsibparesifsriaasiarackyic asiitopeiiner(E3), alpoiyrheriv anionic
surfactant. In addition, the Mw of (B-3) was 8,000 [0075] [Production Example 4] Except that
2-amino-2-Fet/1-LBidianol Wik uERASREEDRHE 289 ad e Aisishdigmiydré&ide solution, which
was used |n[5>5%d ction Example 1, to neutralize the aqueous polymer solution to pH 6, production
was carried 'OUt4R the same manner as in Production Example 1 to obtain a 40% aqueous solution of a
2-amino-2-methyl-I-propanol salt of polystyrenesulfonic acid (B-4), a polymeric anionic surfactant. In
addition, the Mtgvng B2y WES ?5,%%%%@ ELlC fred 1ﬁﬁ%ﬁ§tio is 9735 {00581 [PFStuction

e degree of

Example SL. 33, Excen! gt DENias sed nsiear gLDEL. whiahywasysed in Prodygtion Example

2, to neutralize the aqueous polymer solution to pH 7, production was carfi € Same manner

as in Produgtigr Example 249.pptaina4Q% aqueous solutign of a DEN.salf of nap@?(a%ggesulfonic

acid-formalin condensate (B-5), a polymeric anionic surfactant. In addition, the Mw o J was 5,000.

[0077] [ProdugticmExamptesbl-anExeent that Zmethyl-1Hsimidazole wagtsed instead f,DBU, which
was used in Production Example 3, to neutralize the aqueous polymer solution to pH 7, production

was carriechgudt-in:the sagesvanienasiibhiiokiction Example -t btaika 0o agueous solution of a
2-methyl-1E-imidazole salt of acrylam de-2-methylpropanesulfonic acid/acrylic acid. copolymer (B-6), a
polymeric ahidnidsurfgetant; e didditiene theaMiv et B:Grwas 8200. [08Z8R[Produstientzxample 7]

To a beaker were added 136 parts of octylbenzenesulfonic acid and 245 parts of ultrapure water, and
the mixture \¥&s 8issolved to- dthoimegensotstsatution. Byarigutralizingitha Jobtained sjLiebys solution
of octylbenzenesulfonic acid to pH 7 by gradually adding DEN (ca. 65 parts) and by adjusting the
concentratiBi WHETUE BPtirel Wiy dere Whs obtaineaFa 40% 34 4§F8Bus solutiohsf BtDEN salt of
octylbenzenesulfonic acid (8-7), an anionic surfactant. [0079]

B-alaninediacetic acid (galt), aspartic diacetic acid (salt),
methylglycinediacetic acid (salt), iminodisuccinic acid
{salt}, serinediacetic acid {(salt), hydroxyiminodisuccinic
acid (salt), dihydroxyethylglycine ({salt), aspartic acid

(salt), glutamic acid (salt).

[oc2s6]



[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 106C 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, 6nasts ofulisapure waterand J0Darte of a qatieexchangedgsindfunberlite
IR120B (I) produced by Organo Corporation}. After stirring at room temperature (ca. 20C ) for 30

minutes, the eelyether wasdiltered upgdgn igducesresstee:and dehydrated te-abtain aaathylene
oxide 9 moles adduct of lauryl alcohol (E-1), a nonionic surfactant. [0080] [Production Example 9] To
a pressure{resistant redction vassekequippashithaabitrey abd temperatule conybites 206 parts (1.6
mole parts) of laurylamine was added and, after replacing the atmosphere with argon gas, the vessel
was evacuatertand ¢bé content ivasi 85 bedtdd t68HC. )At theisarme fempacdtdre, (540.8 parts (3.2
mole parts; 2.0 mole parts per 1 mole part of the amine) of ethylene oxide was added dropwise
gradually, §o gsatetdirmarpidssise bt the pressarcmsistantredcticr vessel ety horareEed 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 @%s- enierhtre ifalrhfige BF 98¢ A 1068 Witer cBthbldtiorP6rife ti8pwise addition, the
reaction was continued at 95C for 30 minutes until the inner pressure of the pressure-resistant reaction
vessel showe8ahé 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 tetramethylShIEHEFRRHERNEY adidedShith i E% tLEF’ Airdid L%%ﬁ@f n%%gd?ﬁg%lt%’and the

mixture was dehydrated under reduced pressute at 95C for 1 hour, The temperatyr. lowered to
70C and, tﬁ&%ﬁ%@ﬁ% : pz‘?llr(fs:L 512?8”’%%%2 barifse:rg8pn?oilgcp%1?tgsc}}é}é Ve t6 lr%f(ijllé %%%t% gf’the amine)
of ethylene oxi i -hours.so t inner pressure of the
pressure-ré:s—?l[)ét%%%ﬁ%%%dﬁ%%%rgg%%%ﬁ%ege gji%)M %\%ﬁlé controlling the temperature in a
range of 70[%%%(]:. 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 stget fthe drapwiseadditiar 19 B6-ahtain an ethylenecxide Agmotesnpddyct of
laurylamine (E-2), a nonionic surfactant. [0081] [Comparative Production Example 1] To a reaction
vessel equippernimaistiyrer and demperaiuke, contrallebaeyaatded 300partseidsepropyl alcohol
and 100 parts of ultrapure water. After replacing the atmosphere with nitrogen, the content was heated
to 75C. Understirsngctortheaeadtmnteessel weredsimouttasenusiyiadeéed droprase 402 pads of a 75%
aqueous acrylic acid solution and 95 parts of a 15% dimethyl 2,2'-azobisisobutyrate solution in
isopropyl aftobobeversd.8 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, [& é#Rtlre of water and isopropy! 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 ZhE RERGH GRHITRE0K Wids 0 te83iH ultrdurd \Tatetes th&R3b ¥R 40%
agueous solution of a DBU salt of polyacrylic acid (F-1), a nonjonic sucfactant. .| agdi jon, the Mw of
(7-1) was 1%@@0%"2}%6&1%%&@%%%%%&0%%x%n{ﬁé]]zﬁ Xc%%t"‘f[hja‘f aafd‘)% a Suaet%E ‘sodium
hydroxide sgé%tgoo[}][was used :3 7 instead of DBU, which was used in Comparative Production
Example 1, t0 neutralize the aqueous polymer solution to pH 7, production was carried out in the same

manner as in %@gﬁgg%%@gy tiogcjzi@rr@gfttp op&aé@ a flqg/&agg%ousﬁutiggﬂgé]g[gium

polyacrylate ( anionic surfactant. In addition, the Mw of (F-2) was 10,000. {00 Examples 1
K)1sandcaggﬁ?f@Y§ﬁ3@ﬁﬂg%§étQéﬂd (salt}, aminotri{methylenephosphonic
acid) (salt), l-hydroxyethylidene-1,1-diphosphonic acid

(salt), ethylenediaminetetra (methylenephosphonic acid)



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 Comléarative 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 3219 25 (Ol ERY: dRUISHEHRNING ARNERERACAUIERR N acia)
1-hydroxyethylidene-1,1-diphosphonic acid EDTMP: ethylenediaminetetra(methylenephosphonic acid)

DEGB: diethyleneglycol B1oopuil ethermhiEab thethylenaglyeakmpanametiv etheradgd §9085]

<Physical Property Measurement and Performance Evaluation> The cleaning agents of Examples 1

to 15 and Geyapanativexarmpies Ado:8 wake dilged 20dinay Withatiagyraawdter irnadvance to be
used as the test cleaning agents. The pH, cleaning ability test (1), cleaning ability test (2), dispersing

ability, metalegrrosiveproperys, foaming prapettye inse-Offgrope sy, spidbwpttiogiabilinowéie measured
and evaluated by the following methods. Furthermore, as to stability against dilution with hard water,
the cleaningsagkents otExamplestl-tcethrhdrCoraparsive hayisies phiogoherelasaradthey were.
The results of the measurements and evaluations are shown in Table 1 and Table 2. [0086] 39 [Table
1] GicimuxEskhid1 1Ot

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 (C1}), {(C2), (Cé}, (C7), and salts thereof; more
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preferable are (cly, {Ccoy, (C7}), and salts thereof.

Particularly preferable are ethylenediaminetetraacetic acid

(EDTA)  (salt), diethylenetriaminepentaaceti acid {(DTER)
(sélt), dihydf;xyethylethylenediaminetetraacetic acid
(DHEEDDA) {salt), nitrilotriacetic acid {NTA) (salty,
hydroxyethyliminodiacetic acid (HIDA) (salt), aspartic acid

diacetic acid (salt), aspartic acid (salt), glutamic acid
(salt}, Il-hydroxyethylidene-1,1l-diphosphonic acid {salt),
ethylenediaminetetra (methylenephosphonic acid} (sélt),
metaphosphoricacid(salt),andhexametaphosphoricacid(sait).
The most preferable are diethylenetriaminepentaacetic acid

(DTPA) (salt), dihydroxyethylethylenediaminetetraacetic acid

(DHEDDA) {salt}, nitrilotriacetic acid (NTA) {salt},
hydrexyethyliminodiacetic acid | (HIDA) {salt),
l-hydroxyethylidene-1, 1-diphosphonic acid (salt), and
ethylenediaminetetra{methylenephosphonic acid) (EDTMP)
{salt).

[0034]

From a viewpoint of preventing Secbndary contamination by
metallic impurities, the water in the present invention
particularly preferably includes ion-exchanged water
(electrical conductivity: 0.2 uS/cmor less) or ultrapure water
(electrical resistivity: 18 MQ-cm or nigher).

Meanwhile, in description of the present invention on the

component content in terms of parts, ingredients other water
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are defined as the actife ingredients.
{00351

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 welght of the active ingredients of the
cleaning agent.

[0036]

From a viewpolint ¢f cleaning abiliﬁyy the content of (B) in
the cleaning agent of the present Inventicn 1s preferably 0.1
to 50%, more preferably 1 to 30%, and particularly preferably
3 to 25%, based on the welight ¢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 Lo 40%, and particularly preferably
1 to 30%, based on the weight of the active ingredients of the
cleaning agent.

6038}

Furthermecre, particularly from a viewpoint of particle
removing abkility, the welght ratio of (B) relative o (T},
[(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.
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[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 preferaply 0.05 te 20 weight%, and particularly preferably
0.1 to 5 weight#®.

[0040]

Froma 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 25°C is preferably
3.0 or lower, particularly preferably 2.5 to 0.5, and most
preferably 2.0 to 0.8,

(00417

The cleaning agent of the present inventicn 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 (D), surfactant (E) other than the
anionic surfactant comprising a sulfonic acid group or salt
thereof (B), trivalent or more pelyhydric alcohol, reducing
agent, and other additives.

100427

The hydrophilic scolvent (D) has effects of improving the
product stability and rinse~off property of the cileaning agent.
(D) includes an organic solvent, the sclubility of which in

water, [(D}/100 g H20}, at 20°C is 3 or more, preferably 10 or
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more. Specific examples of (D) include sulfoxides (dimethyl
sulfoxide ), sulfones {dimethyl sulfone, diethyl sulfone,
bis(2-hydroxyethyl) sulfone, 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-hydroxymethyl-2-pyrrolidone},
lactones {P-propiolactone, B-butyrolactone, v-butyrolactone,
y-valerolactone, and 8-valerolactone}, alcchols {methanol,
ethanol, isopropénol}, glycol and glycol ethers {ethylene
glycol, ethylene glycol monomethyl ether, triethylene glycol
monomethyl ether, ethylene glyccl monoethyl ether, diethylene
glycel, diethylene glycol monomethyl ether, diethylene glycol
monoethyl ether, diethylene glycol moncbutyl ether, diethylene
glycel monchexyl 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}, oxazolidincones
(N-methyl-2-oxazolidinone, 3,5-dimethyl-2-cxazolidinone),
nitriles (acetonitrile, propionitrile, butyronitrile,
acrylonitrile, methacrylonitrile), carbonates (ethvliene

carbonate, propylene carbonate
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),ketones(acetone,diethylketone,acetophenone,methylethyl
ketone, cyclohexanone, cyclopentanocne, diacetone -alcohol},
cyclic ethers (tetrahydrofuran, tetrahydropyran). (D) may be
used alone or in combination of two or more kinds.

[0043]

Among (D}, from a viewpoint such ag 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
monoputyl ether, and diethylene glycol monchexyl 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.
fo045]

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
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adduct (E1l) of a higher alcohol, phencl, alkylphenol, aliphatic
acid, aliphatic amine; an aliphatic acid ester of an alcohol
(E2}; and an aliphatic acid alkanolamide (E3).

[0047]

(E1) 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 (t.he number of moles added: 1 to 30) of
aliphatic acid (having 8 to 24 carbon a‘;dms) esters of
polyhydric alcohols such as sorbitan monclaurate-ethylene
oxide adducts (the number of moles added: 1 to 30), and sorbitan
monooleate-ethylene oxide adducts (the number of moleg added:
1 to 30).

[0048]
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(E2} includes aliphatic acid (having 8 to 24 carbon atoms)
esters of polyhydric aleohols (having 2 to 30 carbon atoms) such
as glycerin monostearate, glycerin monobleate, sorbitan
monolaurate, and sorbitan monocoleate.

[0049]

(E3) includes lauric acid mcnoethanolamide, lauric acid

diethanolamide.
foosa]
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 (E1l), 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 8 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,
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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 (F1l) other than (B), cationic surfactant
(F2), and amphoteric surfactant (F3).

[0053]

(F1) includes a pélymeric or low molecular weight anionic
surfactant having at least one group selected from the group
consisting of a sulfuric acid estér {(salt) group, phosphoric
acid ester (salt} group, phosphonic acid gfoup {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 abllity, preferable is (Fl), and more preferable
are polyacrylic acid (salt}, a salt of
methacryloyloxypolyoxyalkylene sulfuric acid ester/acrylic

acid copolymer, and 2-ethylhexanol sulfuric acid ester (salt).
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In addition, (F) may be used alone or in combination of two
or more kinds.

Furthermore, when the anionic surfactant (Fl) 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 may be used alone or in combination
of two or more kinds.

(60571

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 inventién, there may
beaddedeatri—ormorevalentpolyhydricalcoholforthe;mrpose
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 alcchcl, 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
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recontamination of the substrate due to iocng 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.

Ag 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 mase
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
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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, AlGalAs substrate),
sapphire substrate (LED ), photomask substrate, rhotovoltaic
cell substrate (a silicon substrate, glass substrate for
thin-film photoveltaic cell), optical lens, printed circuit
board, optical communication cable, microelectromechanical
system (MEMS}, guartz 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
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organic particles; and inorganic matter such as inorganic
particles [abrasive (colloidal gilica, 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
substratesurface,thesubstratermnfb@immersedjjzthecleaning
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, ig chosen as the electronic material to be cleaned, the
effect of the cleaning agent of the present invention is
particularly readily exhibited.

[0067]
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Thecleaningnethodbyusingthecleaningagentofthepresent
inventionincludesultrasoniccleaning,showercleaning,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 80°C, more preferably 15 to 60°C, and
particularly preferably 20 to 50°C.

[C069]

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
presentinvention,is;weferablyO.SIHnorless,morepreferably
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 311 Nano Technology Inc. under the following
conditions.

Measurement mode: DFM (tapping mode)

Scan area: 10 um x 10 pm

Number of scanning lines: 256 (scanning in Y-direction)

Correction: flat correction in X and Y directions.

[CO70]
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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]
[6071]

Hereinafter, the present invention will be described in mozre
detail with reference to Examples. In the fellowing, “parts”
means “parts by welght.” 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 MQ:cm or higher.
[0072]

[Production Example 1]

To a reaction vessel equipped with a stirrer, temperature
contreoller, and reflux condenser was. added 100 parts of ethylene
dichloride. After replacing the atmosphere with nitrogen, the
content was heated under stirring to 90°C to reflux of ethylene

dichloride. To the reaction vessel, 120 parts of styrene and
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an initiator selution comprising 1.7 parts of
2,2"—azobisiscbutyronitrile disscolved beforehand in 20 parts
of ethylene dichloride were dropwise added simultanecusly and

csach independently over 6 hours. After the dropwilise addition

After the polvmerization, the reaction mixture was coclied to
20°C under nitrogen seal. Thereafter, while contrclling the
temperature at 20°C, 105 parts of sulfuric anhydride was added
dropwlise over 10 hours and, after completion of the dropwise
addition, the sulfonation 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 agueous scolution of polystyrenesulfonic acid. The agusous
solution of polystyrenesulfonic acid obtained was neutralized
with a 40% agquecus scdium hydroxide sclution (ca. 110 parts)
to pH 7 and the concentration was adjusted with ultrapure water
to therepy obtain a 40% agueous 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 reacticn vessel equipped with a stirrer and temperature

controller were added 21 parts of naphthalenesulfonic acid and
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10 parts of ultrapure water. While keeping the temperature of
the system at 80°C under stirring, 8 parts of 37% formaldehyde
was added dropwise over 3 hours. After completion of the
dropwilse addition, the reaction mixture was heated to 105°C and
the reaction was continued for 25 hours. Thereafter, the
reaction mixture was cocled to room temperature (ca. 25°C) and,
while keeping the temperature at 25°C in a water bath, DBU was
added gradually tc 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% agueous solution of
a DBU salt of naphthalenesulfeonic acid-formalin condensate
(B-2), a polymeric anionic surfactant. In addition, the Mw of
(B-2) was 5,000.

(00747

[Production Example 3]

To a reaction vessel equipped with a stirrer and temperature
contreller were added 300 parts of isopropyl alcohol and 100
parts of ultrapure water. After replacing the atmosphere with
nitrogen, the content was heated to 75°C. Under stirring, to
the reaction vessel were simultaneously added dropwise 436
parts of a 70% agueous monomer solution, comprising 227 parts
of acrylamide-Z-methylpropanesulfonic acid, 78 parts of
acrylic acid, and 131 parts of ultrapure water, and 95 parts
of a 15% isopropyl alcohol solution of

dimethyl-2,2’ -azobisisobutyrate over 3.5 hours. After the
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dropwise addition was complete, the reaction mixture was
stirredat 75°C for 5 hours. Thereafter, while adding ultrapure
water intermittently so that the content would not solidify,
amixture of water and isopropyl alcohol was distilled of f until
isopropyl alcohol could not be detected. Toe the aqueous
solution of acrylamide-Z-methylpropanesulfonic acid/acrylic
acid copolymer obtained, DBU was gradually added while
controlling the temperature at 25°C to adjust the pH to 6.5 (ca.
280 parts of DBU was used). Byadjustingtheconcentiationwith
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

r0c751

[Production Example 4]

Except that 2-amino-2-methyl-l-propancl was used instead of
the 40% aqueous sodium hydroxide solution, which was used in
Production Example 1, to neutralize the agueous polvmer
solution to pH €, production was carried out in the same manner
as in Production Example 1 to obtain a 40% agqueous solution of
& z-amino-Z-methyl-l-propancl salt of polystyrenesulfonic
acid (B=4), a polymeric anionic surfactant. In addition, the
Mw of (B-4) was 40,000 and the degree of sulfonation was §7%.
[007¢e]

{Production Example 5]
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Except that DBN was used instead of DBU, which was used in
Production Example 2, to neutralize the agueous polymer
solution to pH 7, production was carried cut in the same manner
as in Productiocn Example 2 To obtain a 40% agueous solution of
a DBN salt of naphthalenesulfonic acid-formalin condensate
{(B-~>), a polymeric anionic surfactant. In addition, the Mw of
(B-5) was 5,000.

[0077]
{Production Example 6]

Except that Z-methyl-1H-imidazole was used instead of DBU,
which was used in Production Example 3, to neutralize the
agueous polymer solution to pH 7, production was carried out
in the same manner as in Production Example 3 to obtain a 40%
agueous soluﬁion of a Z2-methyl-lH-imidazole salt of
acrylamide-Z2-methylpropanesulfonic acid/acrylic acid
copolymer (B-6), a polymeric anionic surfactant. In addition,
the Mw of (B-6) was 8,000.

(6078]
[Froduction 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 homogeneousz sclution. By neutralizing the obtained
agqueous solution of octylbenzenesulfonic acid to pH 7 by
gradually adding DBN (ca. 65 parts) and by adjusting the

concentraticn with ultrapure water, there was obtained a 40%
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[Table 2] Comparative Example
34

agueous solutlion of a DBN salt of octylbenzenesulfonic acid

{(B-7), an anionic surfactant.

[Production Example 8]

Tc 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 100°C for 30 minutes under
reduced préssur@ of 30 mmHg or below. While keeping the
reaction temperature at 160°C, 396 parts (2.0 mole parts) of
ethylene oxide was added dropwise over 3 hours and the reaction
mixture was aged at 16C°C for 2 hours to obtain crude polyether
in a liguid form. This crude polyether was cooled to ca. 80°C
and thereto were added 6 parts of ultrapure water and 100 parts
of a cation exchange resin {Amberlite IR120B (I) produced by
Crganc Corporaticn}. After stirring at room temperature (ca.
20°C ) for 30 minutes, the polyether was filtered under reduced
pressure and dehydrated to obtain an ethylene oxide 9 moles
adduct of lauryl alcochol (E-1), a nonionic surfactant.
(0080]

[Froduction 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
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heated to 95°C. 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-resisiant 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 110°C. After completion of the
dropwise additicn, the reaction was continued at 95°C 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 laurylamine (¥X-1)
obtained, 0.8 part [0.183% of active ingredient relative to
(¥-1)1 of tetramethylethvlenediamine was added with care so
that air did not get mixed therewith and the mixture was
dehydrated under reduced pressure at 95°C for 1 hour. The
temperature was lowered to 70°C and, thereafter, 563.2 parts

e parts relative to 1 mole part of the

i..ml

(1Z2.8 mole parts: 8.0 mo
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 90°C. After completion of the dropwise addition,
the reaction was continued at 70°C 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
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oktain 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 75°C. Under stirring, to
the reaction vessel were simultaneously added dropwise 407
parts of a 75% aqueous acrylic acid sclution and 95 parts of
a 15% dimethyl 2,2’ -azobisisobutyrate solution in isoprepyl
alcohol over 3.5 hours. After the dropwise addition was
compiete, the reaction mixture was stirred at 75°C for 5 hours.
There fter,whileaddingultrapurewaterintermittentlysoﬁhat
the content did not solidify, a mixture of water and isopropyvl
alcohol was distilled off until iscpropyl alcochol could not be
detected. The aqueous sclution of polvacrylic 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% agueocus solution of a DRU salt of pelvacrylic acid
{F-1), anonionic surfactant. In addition, the Mw of (F-1) was
10,000.

[00g2]
[(Comparative Production Example 2]

Except that a 40% aqueous sodium hydroxide solution was used
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insteajofDBU,whichwasusedin(kmparativeProductionExample
1, to neutralize the agueous 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
polvacrylate (F-2), an anionic surfactant. In addition, the
Mw cof {F-2) was 10,000.

rooesl

[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 20°C 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, tThat the
amounts (in 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 (B-1} to {B-7), {F-1), and {(F=-273 .

(00843

In addition, abbreviations of components which appear in
Table 1 and Table 2 are as follows.

DTPA: diethylenetriamine pentaacetic acid

HEDP: I-hydroxyethylidene-1,1-diphosphonic acid

EDTMP ; ethylenediaminetetra{methylenephosphonic acid)

DEGE: diethyleneglycol monobutyl ether

TEGM: triethyleneglycol monomethyl ether
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[0C85]
<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
advamcetxabeusedas1ﬂuetestcleaningagents. The pH, cleaning
abilitytest(l},cleaningabilitytest(2),dispersingability,
metal corrosive property, fecaming property, rinse-off roperty,
andwettingabilitywer@n@asuredandevaluatedknrthefollowing
metheds. 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]
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(0088}

measuremsent>

<pH

riba,

The pH was measured by using a pE meter (produced by Ho:

at a measurement temperature of 25°C.

M~123

Led.

<Cleaning ability test ([1)>

[0089]

I contaminated substrate was prepared by polishinga 2.5-1inch



000 azg 0/0 DO 'O F7777- DIEI 1112001111111

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 preparedwas immersed therein,
and cleaning was carried out in an ultrasonic washing machine
(200 kHz) at 30°C for 5 minutes. After the cleaning, the
substrate was taken out, rinsed theoroughly 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 Corxperation:
CPTIPHOT~Z2, magnification of 400 times) according to the
following criteria. In addition, this evaluation was
conducted in a ciean rcom of class 1,000 (HED-STD-Z0%D: U.S.
Federal Standard, 1988) in order to prevent contamination from
the air.
[0050]

Exc{ellent): Removal efficlency was ca. 20% 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 (Zi>

Except that a commercial cerium oxide siury laverage

particle size: ca. 250 nm) was used as the abrasive, cleanliness



16'L6 18T IpPstJOC/d -pea SU OOXEO0/6 TOOInr- 0-Z so irl

42

of the substrate surface was evaluated by the same evaluation
method and criteria as in the Cleaning ability test {(1).
[6092)
<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 30°C for 30 minutes
by using the ultrasonic washing machine (200 kHz). The sampie
was taken out of the ultrasonic washing machine, allowed to
stand at room temperature (23°C), and evaluated according to
the following criteria.

bExc{ellent): Dispersion state is maintained for 5 davs or
more

Good: Dispersion state is maintained for 3 to 4 days

1 to Zdays

K

Pocor: Dispersion state is maintained fo

Bad: Dispersion separates in less than 1 day
[0093]
<Metal corrosive property>

fn a polypropylene vessel was placed 100 parts of the test
cieaning agent and therein was immersed a stainless steel test
pilece (made of SUS 304, size: Scmx 2.5 cm, thickness: 0.1 cm).
The vessel was stoppered tightly and was left to stand in a room
with the temperature controlled at 23°C for 3 days. Thersafter,

the content {ppm) of iron ions dissoclved in the solution was
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analyzed by using a high-frequency inductively coupled plasma
(ICP) emission spectrometer {(produced by Varian, Inc.; Varian
730-ES8). 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
pelow the detecticn limit (0.0Z ppm).
r00g4]
<§tability against diluticn with hard water>

In 1,00C parts of ultrapure water weré 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., Litd.} to prepare
artificial hard water. Using this artificial hard water, the
test cleaning agsnt Qas diluted to 20 times its welght.
Evaluation was conducted visually according to the following
criteria. When no turbidity i1s formed, stability against
dilution with hard water is high.

Exc{ellent}: Transparsnt

Good: Virtually transparent

Bad: Turbid
10095]
<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
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R3504, "“Glass Material for Chemical Analysis”), there was
placed 20 mlL of the test cleaning agent. After adiusting the
temperature to 25°C in a éonstant temperature water bath, the
stoppered measuring cylinder was plugged, shaken up and down
vigorously 60 times in 30 secconds, and the respectivé volumes
{ml.) of the fcoam immediately after shaking and that after 1
minute was measured. The less the volume of foam immediately
after shaking, the lower i1s the feaming property and, the less
the volume of foam,after 1 minute, the higher is the defoaming
property.
[ooee]
<Rinse-cff 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
piaces. Into a 1 L beaker was placed 1 1 of the test cleaning
agent and, after adijusting the temperature to 25°C in a constant
temperature water bath, the above weighed glass substrate was
immersed completely therein. After immersion for 30 seconds,
“the substrate was taken out guickly and was immersed in a 1L
of ultrapure water for % seconds. Thereafter, the substrate
was guspended in air at 25°C 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
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higher is the rinse-off property.

[0097]

Rinse-off property (mg) = [substrate weight after the test
(g) - substrate weight before the test (g)] x 107°
[0098]

<Wetting ability>

The contact angle (25°C, after 10 seconds) of the test
cleaning agent on a 2.5~inch glass substrate for magnetic disk
Qas measured by using a fully automatic contact angle meter
(produced by Kyowa Kailmen 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
electronicmaterials. 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 Lhe 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
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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 ag general industrial water; thus, the ¢leaning agent
of the present invention has alsc an effect that it provides
an excellent handling characteristics. Also, in the Examples,
the cleaning agent which uses the hydrophilic golvent (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



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 (#/> 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 immer%pcgﬂedimsqndﬂ%a@ﬂg Wo?ﬂgeQQH&ﬂi%ﬂgltﬁaﬁ glcéiwas@igg rgachin_eL 200 Hz) at 30C

for 5 minutes. After the cleaning, the substrate was taken out, rinse %’oroughlyﬁﬁ?ul rap%re water,

dried theregfies yihlewing wittyitragan. and,cleanliness of e substratg sugface was eyaluated by a

differential interference microscope (produced by Nikon Corporation: OPTILHOT-2, magnification of

400 times) gaepsgingus dhe-fnllowingerieriacinadsition, this evaluatin was cenducted i a clean
room of class 1,000 (HED-STD-209D: U.S. Federal Standard, 1988) in order to prevent contamination

from the aira jo8903 & xe(elent) Removalefficiansy waseas 99% ormere-Geada Remayalgfficiency
was ca. 70% to 90% Poor: Removal efficiency was ca. 50% to 70% Bad: Removal efficiency was less
than ca. 50&e[D091]&0leamingabitityrtest(2)> aExagpt thaisreermmercial £erism axigeislyrry
(average particle size: ca. 250nm) was used as the abrasive, cleanliness of the substrate surface was
evaluated by the santeevaluaton méthoghdrekeritesa assirtie Cleaning abditytest 41 [0@02)
<Dispersing ability> * Into a glass vessel were weighed 10 g of the cerium oxide slurry used in the
evaluation SFCREARYEHIRY t8si@Fanddd §epthetdsitleartngpgent Erdlampdutievessel was

dispersed by irradiating ultrasonic wave at 30C for 30 minutes
substrate (an SiC substrate, GalAs substrate, GaN substrate,

AlGaAs substrate), sapphire substrate (a LED), photomask
substrate, photovoltaic cell substrate (a single-crystal
silicon substrate, polycrystalline gilicon 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 f£lat panel
display, glass substrate for photomask, optical lens, or glass

substrate for thin-film photovoltaic cell.



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 #faintained 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 cngy; Thgyessel 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 megtalscorrpsive 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> 1 160G pansyof adteapurefwateraierecdissdlvedr:8 paits 0f caleiumpehierigg dinydrate
(produced by Wako Pure Chemicals Ind., Ltd.) and 1.5 parts of magnesium chloride hexahydrate
(produced By WakoiRrurcHertfidals #md a2 hicontocprepafearttdinial hard watert Usingsthisasificial hard
water, the test cleaning agent was diluted to 20 times its weight. Evaluation was conducted visually
according t84é lfowiAg EfteeOPher ne teridintiseforndd istablity agdinstdifution)wittehard water
is high. Exc(e lent): Transparent Good: Virtually transparent Bad: Turbid [0095] <Foaming property
immediatel§ 3fte? SRR dEfdanfig! probEHyPATES S FRkiRS CANRPA0DIMmM L"teppsared
measuring Célinder made of g%sﬂ?é(one with a size specified as a stoppered measuring cylinder by JIS

44 R3504, "ClasENat&id & -5 ANARRAY) SHEfATEeNt (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, 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 25°C is not more than 2.0,
[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



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 respecfi#@ 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 | minute, the higher is
the defoaming property. [0096] <Rinse-off property> The weight (g) of a 2.5-inch glass substrate for
magnetic digk t Hﬁeg i S measured to the five decimal places, Into a 1 L beaker was
placed 1 L (?ftsth%%gst cléér:%ggatdger%t&é?r%%%te%%a%]qﬁgtiﬁ%lﬁwieat%ﬁl r%ﬁ%%tto %CW condiant
temperatur ; gth i lass e immersed completely thergin. After
immersion %?ﬁlggdé,%%ﬁs%%% v?/g%% t%ieﬁ%%?guicﬁ%;}r% was iﬁw%?errggé it éS_LLch‘ ultrapure
water for 5 seeonsse Thergpftesthe 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 evaluaterithy @algulation 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 propafye (mg afsirhstsatenveitht aftes dhe test doha SubsiEate weight fefora B test (9)] X
10.3 [0098] <Wetting ability> The contact angle (25C, after 10 seconds) of the test cleaning agent on
a 2.5-inch gtass subwmigale for Pnagiheticediskavas igeasured ity asinga fully autoraatie contact angle
meter (produced by Kyowa Kaimen Kagaku Co., Ltd.: PD-W). The smaller contact angle shows the
higher wettih§FabiIG of the &leBmimbcagent fortthé subsfrate. [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 el¢aning, 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, arrgysupstrate, plasma display substrate, organic EL substrate), semiconductor substrate
(a semiconductor device, silicon wafer), compound semiconductor substrate (an SiC substrate, GaAs
substrate, GaNBubsitate; KIG aassubstrak) esapphite Substiake 8 BEDYIPREDIFRASK Eubstrate,
photovoltaic cell substrate (a sin%Ie-crystaI silicon substrate,egol crystallinesilicon sgD strate, thin-film

u

photovoltaictelF $ab&f atetSrfyle e sha CGmpBhAT Sth&rale 5aivern/stafing CoMpound substrate,
organic photovoltaic ce subsir@}t()(’ih)g\ﬁ)tic?#jgens prirged cirwg)bﬁagg, opglicﬁ cog%rry[gugation cable,
i g s [ ggent2 or

I
p in t%e 8] 11w [ ‘ . .
microelectrofi&difatich sysstem ). In"particular, tre cleaning a: electronic materials of

the present inyvegtign ig suifable 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 photazeltaic €ell. 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), aBielalingrHigehBEER ak® Watet dsr 88dén At CImpoReHtS AR FEI-thETE) is a polymeric
anionic surfactant (B1) having a weight av e molecular weighrtlfé 1899:5}0 2 hQO%)OOO, wherein the

era

(B1) is at ledt 6ié SERe Gt front 4 orop CoRGEg of polyatrenasulionicacid, ’
poly{2-(methiagryloylamino:3, 2-imethylethanesufonicagidhon a group consisting
2-(meth)acryloylamino-2,2-dimethylethanesulfonic acid/(meth)acrylic acid copolymer,
naphthalenegulfonic agigdrformaldehydesandensate, andssalisthaeresf cwheteingtherd(€) is at least one
selected from a group consisting of aminopolycarboxylic acid, hydroxycarboxylic acid, phosphonic
acid, condensbdyplasphdricsdcighand salts. therddfip]@laim 21 irFheasiaanindgagenefor @lectronic
materials according to claim 1, wherein pH at 25C is not more than 3.0, [Claim 3] The cleaning agent
for electroni@fieErialks ascarditg e cldim 1 &8 whefeinPadntert of SRt A tATis 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 0T’to' 50 weight96, based on a total weight of active ingredients of the cleaning agent.
[Claim 4] Tft%fé%ﬂ"?? 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. '

The cleaning agent for electronic materials according to any
of claims 1 to 6, wherein the electronic materials are

gubstrates after being polighed with silica, alumina, or



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 electroniéhaterials 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 agenté%gxgqgogigerga@éial&la%@fgjg%g 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] TheLleaning 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 phetomask apiigaldens: gasssubstratenfor thin-llm; phatoveltgic£elly o semisonductor

substrate. [Claim 9] A method for producing electronic materials, comprising a step of cleaning the

electronic matetiaisimgsusingdhe cleanring ageshaceardingrorany af-plaimsal ta 8. HILABSIRACT
Provided is a cleaning agent for electronic materials, which enables very efficient advanced cleaning
such that yltbtthetprodoctionsgirthe etecirosic, materials suroved afibicleBhing ivsa8hort period
of time becomes possible, the cleaning agent having excellent cleaning power for fine-grained
particles ariigaaic: makasans bemgraie 16 retludecmetaicomarinatibnlomthe syibstrate. The
cleaning agent for electronic materials comprises sulfamic acid (A), an anionic surfactant having at
least one sHif6ifiE E@fePgrbep drialsaifihbiestiiineinoletie )13 cheltingmienn(T aod water,
wherein the pH at 25C is preferably not more than 3.0 and the (B) is preferably a polymeric anionic
surfactant By RHaGHGa weight average molecular weight of 1,000 td 2,000,000.

[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.
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ABSTRACT

Provided is a cleaning agent for electronicmaterials, which
enables very efficient advanced cleaning such that yleld in the
production of the electronicmaterials is improved and cleaning
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 in the molecule
(B}, a chelating agent (C), and water, wherein the pH at 25°C
is preferably not more than 3.0 and the (B) is preferably a
polymeric anionic surfactant (B1l) having a weight average

molecular weight of 1,000 to 2,000,000.



