1 DESCRIPTION [Title of Invention] CLEANI NG AGENT FOR ELECTRONI C MATERI ALS
[ Techni cal Field] [0001] The present invention relates to a cl eaning
agent for electronic materials. Mre particularly, the invention rel ates
to a cleaning agent for electronic nﬁterials, whi ch has an excel | ent
ability to renove fine particles on the electronic materials w thout
contam nating the electronic materials and wi thout fear of causing
corrosion of the production facilities. [Background Art] [0002] In the

cl eani ng technol ogy for el ectrqni ials represented by a magnetic
di sk substrate, flat panel digﬁggﬁigﬁé§$ate, sem conduct or substrate, and

the like, control of the cleaning step has becone very inportant because,
with progress in the mcrofabrication technology typified by VLSI and the
i ke, trace_anounts of inpurities and organic nmatter renaining on the
el ectrohf ¢ Het 8Fj APESNESPRei al |y substrates, have great influence on the
performance and yield of the devices. In particular, the particles
thenBeI9E§5NﬁN?ch5NE tHE EBakgeRONZCoMATRBIALEani ng, tend to becone
fine-grained in recent years and the fine-grained particles becone nore
|iable to adhere to the interface. Therefore, establishnment of an advanced
cl eani ng technol ogy has becone a matter of urgent need. In order to
prevent [€eanahtaat Foaldy these particles, there have been proposed nethods
such as lowering zeta potential on the particle surface by addition of
surfact &a068aihd t hereby reducing the particle adhesion (refer to PTLs 1 to
3). [Citation List] [Patent Literature] [0003] [PTL 1] Japanese Patent
Lai d- Open TPubl peaséon NoweHb-ib3814214PTE 2o JapaeesenBatepindaird-Qpen
Publ i cati on No. H6-41770 :

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.

[Backéround Art]
[0002]

In the c¢leaning techndlogy for electronic materials
represented by a magnetic disk substrate, flat panel display
substrate, ;emiconductor substrate, and the like, control of
the cleaning step has become wvery important because, with
progress in the microfabrication technelogy typified by VLSI
and the like, trace amoints of impurities and organic matter
remaining on the electronic materials, especially substrates,
have great influence on the performance and yvield of the devices.

In particular, the particles themselves, which are the target



[ PTL 3] Japanese Patent Laid-Open Publication No. 2001-7071 [Summary of
I nvention] [Technical Problem [0004] However, because the surfactant
proposed in the above-cited PTL 1 is.,a nonionic surfactant, it cannot

| ower the zeta -- potential on the pgrticle 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 inprovenent in prevention of
particlecr hesjon. by | owering .t he zet otential an the particle
surfacesféﬁgvgi?g?%%ghbti???ytgob?%on%%eﬂtrgee FitEG dithdd Fa YEFES is not
enough. Furthernore, in order to reduce netal li.c_contam pation on the
SUbstr aPBS BIT 3 IRGHEr TS, RBoy e PP oposee s M A abd Pe s Hy Sgore
conprisigg an organic acid and_a surfactant. However, a problemexists
that thF8cl BN SRyent Hoim Q5T 1 s SEASOY SHCR U r 9Ee HhodAE 6F et al s
(calciu magnesi um and the like) during cleaning, the salts being hardly
so|ub|egiﬁaméﬁérFGQHHO%ﬁégehﬁﬁeéﬁﬁpﬂatédméaﬁﬁ§ eéntafEhat 8etHe substrate.
[ 0005] The object of the present invention is to provide a cleaning
agent for & egepsnte mRAET aloonbamiich tdeabbest vesy refftiictlast, ddearced

cl eaning such that yield in the production of the electronic naterials is
i npr ovedeapdeeteprianpdat aeshords pechods of owé nendevore pqiessiiklle ont he

cl eani ng agent havi ng excellent cleaning power for fine-grained particles
and bei tige abhetioleeducfanet byl ecdéonbanbhiabuiefiaohathhe sudsthateby

[ Sol ution to Problen] [0006] The present inventors conducted diligent
resear chednncbridetht opsot velthedpeebhbaem(deseri bedrabave ansd3)as a result,
reached the present invention. That is, the present invention is a

cl eaning agent for electronic materials conprising sulfamc 4 acid (A,
an anionic surfactant having at |east one sulfonic acid group or a salt

t hereof [N ihechot.esul e (B), a chelating agent (C), and water as essenti al
conponents; and a method for producing electronic materials, conprising a

step of[pég@@%ngigggagﬁgg{ronic material s by using the cleaning agent.
[ Advant ageous Effects of 1nvention]

[0003]
[PTL 1] Japanese Patent Laid-Open Publication No. Hb-138142

[PTL 2] Japanese Patent Laid-Open Publication No. H6-41770

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

[Summary of Invention]
[Technical Problem]
[0004]
However, because the surfactant proposed in the above-cited
PTL 1 is a nonionic surfactant, 1t cannot lower the zeta

i

potential on the particle surface éﬁfficiently and its ability

to prevent readhesion of the particles is unsatisfactory.
Further, the surfactant propcsed in the above-cited PTL 2 is

an anionic surfactant and it does provide a certain degree of



[ 0007] The cl eaning agent for electronic materials of the present
invention has effects that it provides excellent ability of preventing
readhesi on of particles to the electronic materials and renoving the
fine-grained particles, both being tﬁe traditional problenms in the
cleaning step, and thus it can inprove reliability of the device and
fabrication yield thereof. Furt hernore, the cl eaning agent for

el ectronic materials of the present invention also provides effects that
there is_rel] th I . secopdary, cont am_nation b | eani ng
agent b%@ggggg¥§§Felﬁsgﬁ%v?géﬁéfi%ﬁ o:y%}ma g?*%ﬁ?%Jﬁﬁié“%&%@%ﬁéﬁgduring
cl eaning,_due to a reactian of e cl eani agent_ with trace amounts of
Tetal | ORE BFeerto io Vel br CHnd Ehath T Gdee DT> Cor r o8B ERE. et &
conponent s_which are used %n t he production facilities. 5 %0008

Sul f ami 8Pact8Y (AP FRUPKHE présénter AYERPFEnPRE th6t CBarti Bafy U Stni t ed and
can be either a reagent or an industrial raw material, which are generally
commer ci alT4F AR e, 1 TalFEG ] tear 956 Gen M8 tRdrimCo - OBiteReR apdwde P or
aqueous sol ution. [0009% The anionic surfactant having at | east one

sul f oni ERaEWPGEEHS -oF LA SEPE LI ARedGave PhePpdtecd eC1B)C cAchiday a

pol ynmeric anionic surfactant (Bl) having a wei ght average nol ecul ar wei ght
(herei nafeer aphpevsatedeaseMynof A¢000E1d 2,000VOEN onploWsivieg .t wo or
nore repeating units in one nolecule, and a | ow nol ecul ar-wei ght ani oni c
surfactanr¢82ym ¢00403 thaSpegcid iclexanpl egyoft therebeed-trerhisanied

pol ynmeri c anionic surfactant(Bl)incl udepol ystyrenesul foni caci d,

st yr enewstyrenesubfronhcacs doepallymecalcium, magnesium, and the like)

pol y{2- (net.h) acryl oyl aM no- 2, 2- di net hyl et hanesul foni ¢ aci d},

2- (et hjaet y& oyl & Nog 2, th&lismthhy betihanesubif oné 61 el €/ 5t yw=eracopakyner,

2- (met h) acryl oyl am no- 2, 2- di net hyl et hanesul foni ¢ aci d/ acryl am decopol yner,
2- (et hjgssy | pyéampnoaed- dhmethybathanesukf @AkCsubstrate.

aci d/ (nmet h)acrylicaci dcopol yner,

aci d/ ( @@@grrylicacid/acrylanidecopolyner,

2-(netﬂfacry oyl am no- 2, 2- di net hyl et hanesul f oni ¢

acid/stng&g@%%%%%ﬁb@%ﬁ%%&%%ﬂ§£ t inventioq anto provide a cleaning

2- (et h) acryl oyl am no- 2, 2-°di met hyl et hanesu IC

napht hel SRSl T o Kaai o o i e ordasgebles very efficient

nethylngg@é@gégngfggﬁgggc%%kg-E %@akgiﬂxggﬁ9“9§358£§auction of the
electronic materials is improved and cleaning in a short period
of time becomés possible,rthe cleaning agent having excellent

cleaning power for fine-grained particles and being able to

reduce metallic contaminaticn on the substrate.

[Solution to Problem]
[0006]

The present inventors conducted diligent research in order
to solve the problem described above and, as a result, reached
the present invention. That i1s, the present invention is a

cleaning agent for electronic materials comprising sulfamic



di met hyl napht hal enesul foni ¢ aci d-f or mal dehyde condensat e,

ant hr acenesul f oni caci d- f or mal dehydecondensat e,
nelaninesulfonicacid-fornaldehydeconﬂensate, ani | i nesul fonic

aci d- phenol -f or mal dehyde condensate, 'salts thereof, and the |ike. [0011]
Speci fic exanpl es of the | ow nol ecul ar-wei ght ani onic surfactant (B2)

i ncl ude sul fosuccinic acid nono- or di-ester (salt) of alcohols having 6
to 24 carbon atons {dioctyl sulfosuccinic acid (salt) and the _|ike},
sul f onat ed rials (salts) of_a-ol efins havi t C ons,
2 ky! berGele a0t o Satt (2 S RS A atat 6Psl SRR o 1a
carbon ato oct yl benzenesul f oni ¢. aci sal odecyl benzenesul fonic
aci d (sﬁF%g?g AaF tHe 4 Fﬁg%, b@FF8Ie&ﬁ1gﬁ%fTﬁé§%%ﬂ?s§$st,ngﬁﬁgﬁggulfonic
acid (salt) ﬁylene sulfonic acid (salt), cunmenesulfonic acidcﬁ alt), and
the |ik89e[B012] G HBEET £F o SEWi v GIOMP O hart FEFe? Mo §O§bi lity
and 7 lowfoam ng property, preferable is the polyneric anionic

sur f act BRPAPZANT ehp @t Friet @ Ml & it e p SISy EdRes il otk ©hacilganing

pol y{2- (et h) acryl oyl am no- 2, 2- di net hyl et hanesul foni ¢ aci d],

2- (et hyher glogtannhe- RaRedi mehprethanes ihfofileaaerd/ pAeERYacrylic acid
copol yner, napht hal enesul f oni ¢ aci d-for mal dehyde condensate, and salts

t hereof . Even nore preferabl earepol ystyrenesul foni cacid, poly{2- (neth)
acryl oyl am no-2, 2-di nethyl et hanesul fonic acid), 2- (neth)

acryl oyladvaotagegudi FEfhytet bdnésukhonkalaci d/ (nmeth)acrylic acid
copolyner, and salts thereof, and particularly preferable are

pol ystyrenesul fonic acid, 2- (neth) acryl oyl am no-2,

2- di met hyl et hanesul fonic acid/ (nmeth)acrylic acid copolymer, and salts
thereof . [10Q13]icanhgnatbetrsabi-oni6caebdigrgampetalfeArikenbeesenfact ant
(B) forns a salt, the salt includes, for exanple, alkali nmetal salts,

al kal i neneart hopehal saktstsarmBAi UM $abls qegUakeenaky raBpRNE YN o5& ts
having 4 to 25 carbon atons, aliphatic amne salts having 1 to 36 carbon

at ons, g%%ﬂgiﬁglﬁéad@ei% %ﬁ%aﬂtQC%Q% ahems, e &l kanol ani-aeisalt s

havi ng to 23 carbon atons, and aromatic or aral kylandne salts having 6

to 20 c o] ong, . F heg;. (B eﬁgqg | ane N :g%m' tion of
two or %%?eqﬁﬁids.giog%%] fln%f%%ﬁg§%? ron1§%6%£mpg?ﬁ? &%Bpa t?@%e
renoving_ahilit pr.ef ble.are al kal | I ts Lumsalts,
quaterng¥§gltloéﬁ%nﬁfaﬁﬁggﬁt§§h365%6§%5?gﬁgg Tar bnagﬁggggga ip%gbic anm ne
salts having 1 to 36 .carhbon ato am di.ne salts ving 4. to 10 rbon

at ons, éﬂﬁrgVﬁan%ql]aa}ﬁﬂelq%%l £ g@?nggelvjtcoe 23" dar b Arom-" Alyslg{i%f rom a
viewpoint of pmetallic contam nation on the substrate, nore preferable are
anmoni u %5??@; quat ernary ammoni um salts having 4 to 25 carbon atons,

al i phatic amne salts having 1 to 36 carbon atons, am dine salts having 4
to 10 car 5o IS an8 gl kKApdl &RP ROt £8ThavERET 2" 6 T arioh C4t ons.
Particularly preferable are aliphatic amne salts having 1 to 36 carbon
atons, BhfdPressalt ety @gsqopéézﬁflééﬁSaﬁﬁ?ﬁc%dt%@?aﬁﬁﬁﬁﬁi r€ salts
having 1 to 23 carbon atons, the nost preferable being salts of DABCO
DBU, DER:lievési dagofenr 2hetdndndady maaAgiigiatziat iy thie icdiedazoke,

nonoet hanol am ne, di et hanol am ne, triethanol am ne, N nethyl di et hanol am ne,
2- am noa@emnet Inlcaluspr opamot , 1andh@- anirnetlopr gfanal wat@@iihsoluPAe ani onic
surfactant (B) may be either in a formof acid or- formng a salt. However,
from a mbaenpdd htduofirigndustniabh dvaicbabirkiaty i ohhet shefabtantng sgpnef er abl y
inaformof salt. [0016] From a viewpoint of ability to prevent

parti cl eitraghest emand Ofc 4 awdQadiong prepentyinanskéhenrdd kéhatt he Mv of

t he polyneric anionic surfactant (Bl) is generally 1,000 to 2,000, 000,

pref er apb¥s 1520006 0rda 900,808 tHON ecpbehenabl ¥nlcb0@ rt0u8@d088, the and
particularly preferably 2,000 to 50, 000.

production facilities.

[Description of Embodiments]



[ 0017] Meanwhi | e, the Mwv and nunber average nol ecul ar weight in the
present invention are neasured by gel perneation chromatography
(hereinafter abbreviated as GPC) at 40C with pol yet hyl ene oxi de as the
standard material. Specifically, nmeasurenents are nmade by using an
i nstrunment mai n body: HLC-8120 (produced by Tosoh Corporation), colum:
TSKgel a6000, 03000 PWKL (produced by Tosoh Corporation), detector:
differential refractoneter detector built in the instrument nain body,
eluent:[goﬁﬁﬁsodiun1acetate in water/nmethanol (70/30 v/v), eluent flow
rate: 1. mn., colum tenperature: 40C, sanple: 0.25%solution in the
el uent, a of sanple injected: 200 'IL, standard material: TSK
STANDARD %%mm%p& D@bproldhc %y PISSER ‘CorporRtion, dnd d&ta
treatment software: GPC 8020 nodel 11 ggéoduced by Tosoh Corporation).
Unl ess BartiCULarly speth$$edapn t Felatbtvecahli®the f 6FRERIRG,©% Péf ers to
the weight% [0018] The met hod for producing the polyneric anionic
sur f act aREUEBI} 2 ndlart&8e HeF bt of oMElkRovit et Hodsa seh cagmercipld vnet hod
of production by radical polymerization by using an unsaturated nononer
conpri sPfigiaablkf onl 0 ddi dagrioapn a(2yrm geehdsdesf pprdducty enuspus
i ntroduction of sulfonic acid groups into the polyneric conpound, and 10
(3) a nechodiofi-production by a pol ycondensation reaction with
f or mal dehyde by using an aromati c conpound conprising a sulfonic acid
group i NCPABInol ecul e, as described in the follow ng. [0019] (1) The
nmet hod of production by radical polynerization by using an unsaturated
nonomer Carmpy isiighic Sthfoindtcaci ga @rogpat leByt UsShBYsUDAOARES a€ORAPr i Si Ng
an unsaturated nononer having a sulfonic acid group [styrenesul fonic acid,
2- (et hyasnyl oy badd no+2e2=difmet hylehbanesubf ani enatiidesangot heekiike] and,
if necessary, other unsaturated nononers (styrene, acrylic acid,
acryl ankfeonand sthe ldike) angh iﬁéﬁ'&ﬁ%' a nidi phor{pesgyl fdtecsakts,
azobi sam di nopropane salts, azobisisobutyronitrile, and the Iike) in an
amount 9 Ont 110: 309481 &t I8 {16 dTRAOBES , o PO WITRY 12201 90! Bogar i ed
out in a solvent such as water or alcolol-type solvent at a ténpefature of
30to 1 . nec chai r.ansf et .agent S rcaptans nmay be
gg%%figlﬂs(gfégg%k§ﬁ%e Q%F%a%lggbtﬁﬁtg f@.o@%ﬂ) 1R %Egﬁg

used. [ od of pro tion by introduction’o ul'fonic

acid gr S | he pol ric.compound: Ther y be nmentioned a
nmet hod ?ﬁer%?gégFé?rdgg%¥ﬂgeﬁné n%ul?%ﬁg FB%? mﬁggg?n, after a polyneric

conpoungoggﬁgrising unsat urated bonds (polystyrenesul fonic acid and the-
like) i ined by the nethod (1) descri bed above and the like, 11

sul fonic acid groups are introduced into the polyneric conpound by the

fol | owi ng > c Fé@@@ﬁes ohsthe r?é%%?ﬂed}tJﬁﬂﬁ%ﬁ&tliyaﬁreéaéflﬂeﬁ}_<=f or
exanmpl e, after addition of a reaction solvent (a solvent inert to-

sul f onat#bhestRRt as 1P2)di chiBf 6BERane, P st i e gi oG de, 28Ryl
chloride, carbon tetrachloride, 1,1-dichloroethane,

1,1, 2, st ereReht by berpanbieni or of or m ande®hAyfiene di br on depoarnes,

sul fonati ng agent (anhydrous sulfuric acid, chlorosulfonic acid, and the
i ke), nhby pot ymerhcaconpovbarigoreagtddnathgleohs0esahdenié aecdssary, by
~filtering or distilling off the solvent, there can be obtained a polyneric
‘conpoundt- hewimpasoy foni enacdd2 gf edpsetnyt edbgedsthéoeint 0. Hereat, the
anount (nolar ratio) of the sulfonating agent used relative to the nunber
of ol escod/steremsat urat ed nonomers whi ch constitute theopolyimeric
conpound is preferably 0.5 to 3, nore preferably 1 to 2.5. The anpunt

(wei ghtz Ameth t her pobyesnti used, » sdievenyl Bonghe Eti1 depends on the nol ecul ar
wei ght of the polynmeric conpound, generally 1 to 30, preferably 2 to 20

relative-t@/4he,7anmaaterial polyneric conpound. [0022] copolymer,

i

2-{meth)acryloylaminc-2,2-dimethylethanesulfonic
acid/ {(meth)acrylic acid copolymer,

2-{meth)acryloylamino=2, 2-dimethylethanesulfonic



The degree of sulfonation (nole% per structural nononmer unit of the

pol ynmeric conpound obtained is preferably 50 to 100, nore preferably 80 to
99, froma viewpoint of solubility iz water and the like. In addition, the
degree of sulfonation is a 12 measure of how many sul fonic acid groups
are introduced per nononer unit which constitute the polyner conpound. For
exanple, in the case of sul fonated polystyrene, the degree of sulfonation
of 100% neans that one sulfonic acid group has been introduced into each
of all aromstic rings of polystyrene. The degree of sulfonation can be
obtaine806§9QW8 )ﬁgfﬁgﬂg, whi ch Pﬁ&ﬁd&gfyﬂﬁ%lgfanple, a FEHIT S e neasur e
the rati,o of ?rbon atomto sulfur atom by el enental analysis or a nethod
to neasafémFﬁg FREUNC Yo TeBRbENEd A BPTIYI e TAGPE S Ld9EAG t ati ve anal ysi s of
anionic surfactants” in JI'S K3362: 1998, which corresponds to | SO 2271).
[0023] acigdptRrEpenadrgfmpAsduct i on by a pol ycondensat i G9POS¥EETon Wit h

f or mal dehyde by using an aromati c conpound conprising a sulfonic acid
group i A—tRethpkesleylaniThere 2may e hydethened ua fvetikod wherein an
aromati ¢ conmpound having a sulfonic acid group (naphthal enesul fon ¢ acid,
ant hr acesesdbtomeoeddingthiveciylagpht hal enesatidni ¢ aci d, capdliyhe,i ke) ,

ot her conpounds if necessary (naphthal ene, phenol, cresol, and the |ike),
urea, andpahhacedefslifbuicc aci daand-fhemeilkiehvole an al kahidefqsadieym

hydr oxi de and the |ike) used as a catal yst are charged to a reaction
vessel ,matpyésephbedlanmeunl rohian agquedusof-eamakhydsol utticaretfsercexanpl e,
a 37 wei ght % aqueous solution) is dropwi se added thereto over 1 to 4 hours
under agihathonnaph?¥Qal en88Girandc ahter-trhendnepwysie addinbie@Ratel3 the
reaction mxture is stirred under reflux for 3 to 30 hours, followed by

cool i ngantAP24knesuThenchel ati ng @gento A1 seid n the chearirgragent for
electronic materials of the present invention Includes am nopol ycarboxylic

aci d (sghbidmifhyy1bydroxycarboxylic @oih {salide (02), ngha%ﬁ@g%y,! i ¢ acid
(salt) (03), ethercarboxylic acid (salt) (04), other carboxylic acid

sal t ; A).C id | ) . S ri id (salt
(07, et T B 028 o e e T B S o)
i ncl ude ex I et hyl enedi am netetraacetic acid (EDTA) (salt),

di et hyl‘zlﬁ%%‘r%gm AdBeR SN S elne d(DTPA) (sal t), (EOTA) (sal0)
triethytﬁﬁfﬁgtraninehexaaceticacid(TTHA)(saIt),

hydr oxy ylet hyl enedi am netriacetic acid (HEDTA) (salt),

di hydr oxyet hyl et hyl enedi am net et raacet.i caci d( DHEDDA) . ,
(salt), ni %ﬁ%&tﬁ%%céﬁﬁﬁﬁiﬁa( mﬁrﬁ) ('S4 t ﬂ,ovﬁf@g@%ﬂmwerﬁ%i 8B8fPd Caci d
(HI DA) (salt), P-alaninediacetic acid (salt), aspartic diacetic acid
(salt), %?%%F@ch%%hi%%e FHE (RN AGGHiwEei Ritc dacratesal t),
“serinediacetic acid (salt), hydroxyim nodisuccinic acid (salt),
di hydr ox§@thy| §fycrheciehd t havagparti 6cactd Csabe), afferanidiaerdl(salt),
and the |like. [0026] 14 The hydroxycarboxylic acid (salt) (02)
i ncl udesulforuexinpt eciydeedtyacenfctiaeild Kslal B! floaettes metdrisabt),
tartaric acid (salt), malic acid (salt), hydroxybutyric acid (salt),
gl yseri tcsattd) (sabt-p,lecitsi baathd § sal £}, cotiueoniteraci dl1ksabthzeheascorbic
acid (salt), isoascorbic acid (salt), erythorbic acid (salt), salicylic
aci d (sabljonpalddid aciad t()sabipriandot he hikel §OO2F|havirkhe to 14
cycl ocarboxylic acid (salt) (03) includes, for exanple, pyronellitic acid
(sal t),chenzopd e baxyldva mreidnssallt)aon iy claeent aretielr acaphexyki c aci d
(salt), and the |ike. [0028]

benzenesulfonic acid (salt), and the 1likel, petroleum

sulfenates (salts), toluenesulfonic acid (salt), =xylene
sulfonic acid (salt), cumenesulfonic acid (salt), and the like.

[0012]

Of these, from a viewpoint of particle removing ability and



The et hercarboxylic acid (salt) (04) includes, for exanple, carboxynethyl
tartronate, carboxynethyl oxysuccinate, oxydi succinate, tartaric acid
nonosucci hate, tartaric acid disuccinate, and the like. [0029] The

ot her carboxylic acid (salt) (05) includes, for exanple, nmaleic acid
(salt), fumaric acid (salt), oxalic acid (salt), and the like. [0030]

The phosphonic acid (salt) (06) includes, for exanple, nethyldi phosphonic
acid (salt), aninotri(nethylenephosphonic acid) (salt),

1- hydroxyet hyl i dene-1, 1- d| hosphoni c_acid (salt ethylenedlanlnetetra
(11 hy ! SREEBHOR: skttt s pespeyabie” {°%nd B NEREE AL
hexanet hyl nedlanlnetetra(nethylenephosphonlc aC|d

(salt), 5%63%8?}8& B ne@@?ﬁa&%%ﬁw%%&ﬁ@s@%ﬁ%%ﬁemS%Jaw}c acid,

di et hyl enet ri ani nepent a( met hyl enephosphoni ¢ acid) (salt),

tri et hyPeh¥f éfr<aﬁFgéﬁ@%a@ﬁﬁtlﬁwl@ﬁeéhésﬁlﬁ@mt@yé@t@)awaﬂtfpmc acid},
triam notriethyl am nehexa(net hyl enephosphoni c acid) (salt),

trans- 1221@?Eh%ﬁ§¥ﬁh@ﬁﬂamlﬁ@tét Pafireehylyéréphosphiddioniaci d) (salt),

gl ycol et her di am net et ra( et hyl enephosphoni ¢ aci d)

(salt), eeidaénhphénepehtani nehept a(amidipmenephosppbnihe lacied): 1fsalit) , and
the like. [0031] The condensed phosphoric acid (salt) (07) includes,
for exaaplerfpymapliesptier condendateal thd netlaphaspherdfc agiven( salrk) ,
tripol yphosphoric acid (salt), hexanetaphosphoric acid (salt), and the

li ke. [0082¢rabldhe chelwmaiing agenys(Grerry be usedr&si€ither sangacid or
neutralized salt. In addition, when the chelating agent (C) forns a salt,

t he sal polp{lfH@ﬁéthh@é@y@@@ém§h692t hedgsapRh¢atkoAhe scOFRAAENES S ,
exenplified in the salt of the anionic surfactant (B) described above.

Fur t herz-theee) &Bﬁg%yﬂgmﬁﬁgﬂé52”&¥m@€h9§@@h§h@@%l?6nh@ combi nation of two
or nore kinds. [0033 hese, froma V|emp0|nt of particle renoving

abl||tYacP&?tﬁééﬁi§c§§§1&cgk%§§Q%Q%d&gg ¥S ﬁere :§a{ﬂ§ré$§regkd or €

16 preferable are(d Particularl

preferable are §£D% nedlanpgletra etlcjggg%&%wlééﬁp acid,

di et hyl'enetri am nepentaacetic aC|d

di hydr oxy iam ne ace a (salt),
nitrilg%(rﬁ%%%%fégJy ?iﬁ%& (sa lmﬁ%h %%gé?ﬁ?%?ﬁ?ﬂBﬂ acetic acid (H DA)
(salt), Cld |acetl acid_ (salt) spartic _acid (salt), glutamc
aci d (sdf%?ﬁ ﬁ@g?%§ thy?FTd %ORO&§H?ﬁho§Ba E?&tﬁcFBe(§S%t)
ethylenﬁgkﬁgLnetetra(nethylenephosphonlc acid) (salt), netaphosphoric acid
(salt) exanet aphosphoric acid (salt) . The nost preferable are

di et hyl enetri am nepentaacetic acid (DITPA) (salt),

di hydr oxy 8RR BERyFeheanafi Met StFaadetit WE @ DFEDDANT(Sarens |
nitrilotriacetic acid (NTA) (salt),

hydr ox €t H3a Bnishoieh é@éﬁ@a’éﬂ@@ﬂ@ﬁﬁ@sﬁ@r)example alkalimetal salts,

1- hydr oxyet hyl i dene- 1, 1- di phosphoni caci d(salt), and

et hyl erﬁédiaelrﬁnﬁeeérta(mﬁéxaﬂyseheph@s@mﬁmsadi)t(sE[@Iﬁ\m)ex(ream ymmonium

salts having 4 to 25 carbon atoms, aliphatic amine salts having
1 to 36 carbon atoms, amidine salts having 4 te-dldscarbon atoms,
alkanolamine salts having 1 to 23 carbon atoms, and aromatic
or aralkylamine salts having 6 to 20 carbon atoms. TFurther,
{B) may be used alone or in a combination of two or more kinds.
[0014]

Cf these, from a viewpoint of particle removing ability,

preferable are alkali metal salts, ammonium salts, gquaternary



[ 0034] From a vi ewpoi nt of preventing secondary contam nati on by
nmetallic inpurities, the water in the present invention particularly
preferably includes ion-exchanged water (electrical conductivity: 0.2
pS/cmor less) or ultrapure water (el’ectrical resistivity: 18 MXm or

hi gher) . Meanwhi |l e, in description of the present invention on the
conponent content in terns of parts, ingredients other water 17 are
defined as the active ingredients. [0035] From a vi ewpoi nt of cl eaning

ability, the.conte o] A) i he .cl eani ng agent of _th resent, i nvention
o br of 27y S8 BE 680 arg [ SPerRnigirot 3 8% and PBaR o oRrEy
preferabli 20. t0.60% bas§& on the wei ght ofwihe active ingredients of the
cl eani ng® 68&‘9"%@@3%]130 r%%%o%i%wg? nt2F e atf g ARG 4 tthe
content _of (B) in the cleaning agent of the present invention is

pr ef er abP yCHAOR G 5505 - r?ﬁltdea&%éfl@#aﬁwn% FoL FOREVAAG par? i TulCarpn
preferably 3 to 25% based on the weight of the active ingredients of the
cl eani ngtageént .ATop3from aFfrlcﬂﬂlié)mtewgd@%aﬂfl%Fléaﬁiaﬁ]@ﬂébﬂpmt% tilge
content of (C) in the cleaning agent of the present invention is

pref eraBihsbrateo BO¥%e rorefpreafeeabry GRmBuary UD%ahhd, parkiteuarlyy
preferably 1 to 30% based on the weight of the active ingredients of the
cl eani ngmagentm FO0B8] havikgr #thepnBbecaparhi etibasl, y afliplaa ivi ewpaient  of
particle renmoving ability, the weight ratio of (B) relative to (O,

[(B)/ (Galtsshpreferabty 06 lcdxbdn amomes prefietiabd w0.ths thaB ngpar ttocul arly
preferably 0.2 to 2, and nost preferably 0.3 to 18 [0039] From a

Vi ewpoi nt @ risbeanticigs abird by kanke s.eaneentnaki pavohgt hee@ctd va rbagr edi ent s
of the cl eaning- agent of the present invention at the time of use is

pref er abt ym®. 01 phe t5Q LRt % DL LT €F arablay 1R 10 20 Mei ght %
andparticul arlypreferably 0.1 to 5 weight% [0040] From a vi ewpoi nt of

abi | i t yn40i g eapothe RatinchesmandOr gail caaeterial 5o andoto) Lenpyg the
nmetal lic contam nation, the pH of the cleaning agent of the present

| nvent ool 236 b ef %F@wzev 8%32585%479%6121 hgaégi SRty YRR erall v 2.5

to 0.5, and nost prefera e cl eani nd agent of

oot TaparT e et P el S AR EE; S SR Era Al Eonsi ot i ng
ani oni & SPTAC oHE SR FEPRY & sull oo aci d GFBUR on 4Rt CREIE0r (B).

 Looag) FonSHIRIEHERITI c. sol GURHBIR RESTEN gt o BFIFRBROGIAG PRe pr oduct
or gani &R VRS LT el U5t RE y of SRR 4T eber LIRS0 g Fe0f, at 200

is 3 or_nore, preferably 10 or 19
3—amino—l-propandl.

[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 viewporint of ability to prevent -particle readhesion
and of low foaming property, and the 1ike, the Mw of the polymeric
anicnic surfactant (B1) is generally 1,000 to 2,000,000,

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



nore. Specific exanples of (D) include sulfoxides (dinethyl sulfoxide and
the like), sulfones {dinethyl sulfone, diethyl sulfone,

bi s(2- hydr oxyet hyl ) sul f one, sulfola@e, 3- et hyl sul f ol ane,

2, 4-di met hyl sul fol ane, and the |ike},” am des {N, N-di net hyl f or mam de,

N- net hyl f or mam de, N, N-di net hyl acet am de, N, N-di net hyl pr opi onam de, and
the like}, lactanms {N-nethyl-2-pyrrolidone, Nethyl-2-pyrrolidone,

N- hydr oxynmet hyl- 2- pyrrol i done, and the like}, |actones O-propiolactone,

P- but yr C .V r ~y-yal-er ol agt.o and8- val er ol act one, and
t he |ik§§% %?3?%8?%9?%§tﬁ%%%%?gééﬁa%o?P%i§8p§§p§§8r, andt hel i ke}, gl ycol
and glyﬁgh g;hers {ethyl ene glycol, ethylene glycol nononethyl ether,
triethyl % | ycol nonomet hyl ether, ethylene glycol nonoethyl ether,

di et hyl ene gl ycol_, diethyl ene gl ycol nononethyl ether, diethy]ene glycol
Tono6s hy || MU 46 et BHe gl SEBPooRBbUT gt MAURGH. A BERGNGHE® grreol
nonohexyl ether, propylene glycol, propylene glycol nononethyl ether,
dipropyPéﬁée@Ffdﬁﬁﬂﬁﬁﬁﬁh%Fﬁﬁ%ﬁﬁﬁﬁ%%fbﬁ6%?1%%%m%¢E%QW{SWﬁq@@ﬁ?Qéﬁ@hglycoI

di met hyl et her, diethylene glycol diethyl ether, triethylene glycol

di met hyltherhéna fteiretthylesieatgid eslGiii et hyW0 etigh pahdethel fnkeride
oxazol i di nones (N-nethyl -2-oxazol i di none, 3,5-dinethyl-2-oxazolidi none,
and theabie standairdesa{ecdt bni tTeee £ prabioninersbgenbotyrorg medee,
acrylonitrile, nethacrylonitrile, and the like), carbonates (ethylene

car bonabg, upinp\drere scanbondt eain2dodyd Ehe-81ke) (phetwres adfetsohe,

di et hyl ketone, acetophenone, nethyl ethyl ketone, cycl ohexanone,

cycl opegbapeneridhacetonemal: cobekheland oie Eizkep, reye! i(@rethers! by
(tetrahydrofuran, tetrahydropyran, and the like), and the |like. (D) may be
used al vagobr Corgerdtnat) pn OftdmoOr e Kididsiall 0043ractofrarg (D),
froma viewoint such as the rinse-off property, preferable are glycols

and gl ygeteethensiiore piefierablimeeithyhene iy, celvaprenet by lscetiher
di et hyl ene gl ycol nononethyl ether, triethylene glycol nononethyl ether,

di et hyl gne-gtycoh ponobubyinghder (7@ndo o g hylenesg wool, menrehexyly et her.
[ 0044] For the purpose of inproving the rinse-off property of the

cl eani gy 2P0 OLo 1 fien DL EREDL LOVENTEER,  Lhe pONt 90y af Lfie, hydr gphi |

sol vent I'S"preferab % re preferab

wei ght % . and .particularly preferably 10, to 40 vei % based on _the weight
of the BRE VAU tredF CRIETOrST ne LRbsni Ho BoeHt OOt Sratdey

pur poses_of I noproying ti il a ispersing abil it f the
cleaniﬁ%a§%5ﬁ$P0n¥FﬁesggggﬁgénF@ggggnggﬁg,B%F%PSB SQFF%QI%Yng%Pﬁe

cl eani ng-agent of -the present invention to further, _conprise oni_oni c
surf act At OCEy T pDo4T I Sichea RORTBATC SGPFYEESnt oCE) TORD) BASE ak Tal kyl ene
oxi de 1 adduct (EI% of a_hi gher al cohol, phenol, alkyl phenol, aliphatic
aci d, alPpRAtredahy ne®sahd“PRECFPké ™an aliphatic acid ester of an al cohol
(E2); and an aliphatic acid al kanol am de (E3).d%g$47 (El') includes

al kyl ene RSty Pard L d@&Poh @RiE)iigd derad 554gqm§ n@ﬁﬁértéﬁ nol es
added: 1 to 30) of higher alcohols, alkylene oxide adducts (the nunber of
nmol es abldedewinge B0yeberphefokher walLkyitphenol s, et hyl ene oxi de adducts
(the nunber of noles added: 1 to 30) of higher aliphatic acids, alkylene
oxi de afldtt®8s (the nunber of noles added: 1 to 30) of aliphatic anines,

al kyl ene oxi de adducts (the nunber of noles added: 5 to 200) of al kylene
gl ycol s, &ty menédcaxifde adductcs na héenpaiemesft creneésnaddedrfacteant00) of
pol yoxypropyl ene glycols (nunber average nol ecul ar wei ght: 200 to 4, 000),
propyl enel pxidel addschsrétbéonankaepwalf manhessadded: as:t o 100) of

pol yoxyet hyl ene gl ycol s (nunber average nol ecul ar weight: 200 to 4, 000),
and al kyl) (hadiedl otfop20dcachen Bi,oABdi a4l Yo Bier sz 0f i polyoxyehlyl ene

gl ycol s (nunmber average nol ecul ar weight: 60 to 2,000); ethyl ene oxide
adduct sy t hes bt 8 noBbRsraddpdr: 3ihe 30kuofoalbphatiuc gaeid, (having 8
to 24 carbon atons) esters of polyhydric al cohols such as sorbitan
nvnolaug@ieae&@ym@@eOPX¢98daggyghsb§tmﬁtgeaG@eieB gl g5 1gdded: 4Lk 30),
and sorbitan nonool eat €- et hyl ene oxi de adducts (the nunber of noles added:
1 to 30), like. . 2 2) .l,Lacl udes aliphatic acid
(havindgﬁé?%g2£ﬁ€%r%%§ %%ggéekégtéggngggél?hgdric al cohols (having 2 to
30 carbon atons) such as glycerin nonostearate, glycerin nonool eate,
sorbitan nonol aurate, and sorbitan nonool eate. [0049] (E3) includes

| auric aci d nonoet hanol am de, lauric acid di ethanolam de, and the |ike.

[ 0050] Anong E), froma viewpoint of cleaning agent's wetting ability
for and ability to renove organic matter fromthe substrate for electronic
materials, preferable is (El), nore preferable are al kylene (having 2 to 3



The cl eaning agent of the present invention can conprise, 23 in a range
in which the effect is not inpaired, a surfactant (F) other than the
above-nenti oned anionic surfactant c rising a sulfonic acid group or a
salt thereof (B) and the nonionic surtfactant (E). The surfactant (F)

i ncl udes an anionic surfactant (Fl1) other than (B), cationic surfactant
(F2), and anphoteric surfactant (F3). [0053] (F1) includes a polyneric
or | ow nol ecul ar meight ani oni ¢ surfactant having at | east one group

sel ect eds gfme ROL0 @af [}g,gf%glggméﬁga@gw fesgcegl&f%tt)n gr oup,

phosphori¢c acid es oni c acid group

carboxyllc a al t group [0054 F2) cI nnnnlum
salt- tygg @8 g&?ﬁtssr ﬁsﬁggty%e SUrte antgogl q#%%gﬁgﬁg%Sél

(F3) incl es bet ai, e anph terl surfactants anlno aci d-type

anmphot ePl EBFFaéFaatgr EﬁlﬁB Eﬁ?f@ﬁ 4dFfd-type anphoteric surfactants,
and the |ike. [0056] Annn% t he above-nentioned surfactant (F), fron1a
vi ewpoi AP GFSEFégﬁﬁn@naﬁpﬁl ¢LllptefErable is (F1), and nore preferable are
polyacrylic acid (salt), a salt of nethacryl oyl oxypol yoxyal kyl ene sul furic
acid es%@pﬁﬁ&ryllc aci d copol ymer, and 2-ethyl hexanol sul furic acid ester
(salt). 24 In addition, (F) may be used alone or in conbination of two
or nore kiflds.The Hpanhq%rqﬁ)rpefodmmqrh@yammcals@pflafaeémza(cn?)n or ms a
salt, the salt includes those conprising the sane cationic conponents as
exerrpl i heedgi an s agalra tefd nheoanropdwpsis factantl{Brdestridbadcalbove.
These may be used al one or in conbination of two or nore kinds. [0057]
Wien t he deaniing agentneafs thepplesent annvesd i tohprirses: otkering
surfactant (F), the content thereof is preferably 0.1 to 10% nore
preferably Osdlten5% andcparti culatlpy prdkerakhysQi3ondc3% hased on the
wei ght of the active ingredients of the present invention. [0058] To
the cl eanicngtBgentyohylh BRipresent dimeentilerhahbene roRY chea@tded aad ri - or
nor e valent pol yhydric al cohol for the purpose of inproving the cleaning

abi litygndhe {fdt  Qngyor ef valents Rolyhydihe ral ohol i ed dides nameals phatic
pol yhydri c al cohol dehydratlon condensat i on product of the aliphatic

pol yhydrFE f‘leﬁ@h%crﬁi@@%c1@“9§ér§i§ﬁf‘8é drld %ngﬂ%eg) and 4 hediidka.

Preferabl e are gl ycerln sucrose,” and sorbitol To the cl eaning

agent of , RQEaE’{;? ﬁ{fﬁété’”’séf@%e r?zyokpl%ﬂg%q} J{]o?%gfée”%aﬁ%”t for

t he purposes o I'ng the etching property o ani ng dgent and

prevent { g, 25, gcont am nat . on of tbeosybsliale fue o dons inihe

cleanlng agen%SO hege re uci ng agen S prefe y inc dehydes,

al kanol nes henol ounds, thi-o du0|n agent s o0.aci ds of

sul fur, g@%o Ak V%ﬁ“bﬁ%%%HBP&EeranQOhHE¥E}%8 lFBohg] gkr%?%é?ﬁadﬁﬁtives

whi ch can he added f necessagﬁ ﬁlﬁ an a i oxid rust inhibitor
@# ng

OH adj LSS VSRt PRFPAF SGERE O B O R v R Y Lo

agent, and the like. [0061]
of 30 to 150°C. If necessary, a chain transfer agent such as

mercaptans may be used.
[0020]

(2} A method of producticn by iﬁtroduction,of sulfonic acid
groups into the polymeric compound:

There may be mentiocned a method (hereinafter described as
sulfonation) wherein, after a polymeric compound comprising
unsaturated bonds (polystyrenesulfonic acid and the like) is

obtained by the method (1) described above and the like,



In the cleaning agent of the present invention, froma viewpoint of
preventing netallic contam nation, the respective contents of netals
including Na, K, Ca, Fe, Cu, Al, Pb, N, and Zn atons are preferably 20
ppmor |ess, nore preferably 10 ppn1éF | ess, and particularly preferably 5
ppmor |ess, based on the weight of the active ingredients of the cleaning
agent . As a nethod for nmeasuring the contents of these netal atons,
there can be used heretofore known nethods such as, for exanple, atomc
absorpti_o ectronetry, high-frequency jnductively_ coupled plasma (ICP)
enissioﬁugﬁgg Cﬁﬁ%ﬁ&ﬁF%gﬁﬁ gﬁ% &S FoRetF PPOPB2T 1 C commowickani ng
agent o% tQ%ﬁpreiﬁnt,invention is an agent for cleaning the electronic
mat er i al°d, er & 8% Me&O6hi ¢ materials, the target of the cleaning,

i ncl ude a na%netic di sk substrate (a gl ass substrate, al um num substrate,
and Ni-ﬁooié'plated al um num substrate), flat panel display substrate (a
gl ass substrate for liquid crystal display, color filter substrate, array
substrat e,Apl ashatpdpfay subseratéenorganicoRl $obsexameleandddee | ike),
sem conduct or substrate (a sem conductor device, silicon wafer, and the
like), eofpbund sem condudborssubstt ate sparmeSitCG sabsti@ate,) fGaAs isubst r at e,
GaN substrate, Al GaAs substrate, and the like), sapphire substrate (LED
and t heshkicke) as phbt Driisdh bursé riades , phettovaldrad ¢ el subad,r atenga silicon
substrate, glass substrate for thin-filmphotovoltaic cell, and the like),
optical chénsidpyint ecthacui t deaarghbhieptidgl comuniggatiigneablee,

m cr oel ect ronechani cal system (MEMS), quartz oscillator, and the Iike.

[0063] 1,1As,thecekeehionbetaBheri al scmhhehrbegone the tar %%Th%@ nthe
cl eaning, particularly suited are a glass substrate for nmagnetic di sk,

gl ass substeat8ef 0sind | Atspanal i spl Ay f@ @nﬁ@rﬁ;&s%ﬁﬁg‘aﬁi@ aldigui d
a

crystal display, glass substrate for plasnma di'splay, and glass Substrate
for orgapi&-Ekhi rghass, Substyal Loy ; to I.cal Jens, and glass
substrate for thin-fiIn1prtovoﬁtgiglggfr.@?%g%ﬁéﬁ&hggagQQ 5stanc& to be
cleanedrég?gégngga zghpa es_organi.c matter such as oil (coolant and the

li ke), contam nant me Body T FFHRGET I , P¥ebun tEReR 9 heTl i ke)
pl-asti ci . (di oct ht hal ate and,_the Iike), and argapic matter such as
27 orga%.fég{%%%%%if; sase E)’Fé%nié fraft &7 St i A€ 1St GaRPEYPaFEFc] es
[abrasive (collojdal silica, alumna, cerium oxide, dianond, etc.),
poIishi?@F%@Eﬁ?sB?E?Q%SSBE?PQEF ST ILHPT hE TRy Ceq 0BB5TeintBecause

t he cleani ng agent of the present invention has very excellent ability to
rermvee%%ﬁ?%c'l g“ S RROPRT BT e AIAF e8] BR® P UTRE §irisducdesis predess of

t he above-descri bed substrate, in the cleaning step intended to renove
parti cl’eS AUEH d<C t'Hee dBrakeweot gapieni ¢f dedrinsatnge ged ndpngmdust . More
specifically, the cleaning agent is preferably applied as a cl eani ng agent
i n t he WHedhiGRitiepy-aafiher Poempm irdicegpstep ardppoleshbiy 6t Bpto
Furthernore, in order to prevent the contam nant suspended in air

(parti clresiowy gangEexomtani nant 2.4nd The lamoentt o wedhgrte ) rod ycoha the
substrate surface, the substrate maybe i mersed in the cl eaning agent of
t he presenterimuention, ketor ehandnaft elephe saboverambilcened rcheaghng step.
[ 0066] When a substrate, after polishing wwth alumna, silica, cerium
oxi de, odi amendelandrt hecbieunsgdgasethel abower ment peaed rabnaspon, powder ,
is chosen as the electronic material to be cleaned, the effect of the

cl eani 7y agenit iofe the Hicesent nidantd Ohd Sympartd c@sdymd eadily exhi bited.
[0067] 28 The cl eani ng net hod by using the cleaning agent of the
present[oiopegnt i on i ncludes ultrasoni c cl eaning, shower cleaning, spray

cl eani ng, brush cleaning, inmersion cleaning, inmersion and shaking

cl eani ng, randishaal o subsbrake ool caning) BY an,of, Lhesg X {ggﬁ?@lt the

effect of the cleaning agent of t present invention isre

fect of | the f Gty
Gecd, From arviensaist i el Sani g AR f L L g 41 Sh ng CBAPAIS T o i &

Dot or Bhptengrnd BcrorBae, PrEhet L a1 h0 P %o ANk PALYT ALY,

and the like. 1In addition, the degree of sulfonation is a



From a viewpoint of surface flatness of the electronic materials, the
surface roughness (Ra) of the electronic material surface, after cleaning
with the cl eaning agent of the preseﬂ% invention, is preferably 0.5 nm or
| ess, nore preferably 0.001 to 0.3 n and particularly preferably 0.05 to
0.25 nm In addition, the surface roughness (Ra) is measured by using
E- sweep produced by SI1 Nano Technol ogy Inc. under the follow ng

condi tions. Measurenent node: DFM (tapping node) Scan area: 10 Rmx 10 pm
Number %Eascanni g.lines: 256 %scanniggifn Y-di rectian) Cg{rec ion: flat
correct 'SATA™X anb®Y BFPECEHoRS 06 PEUPS PHE S ptdduci ng
electronic materials oL,tEe present invention is a production nethod
conpri sPRGCESSt e of  EleaHi Ay itte Btiett FBRI NeTET afF S RMPERCE he For
above-descri bed cleaning agent and is particularly suitable as a nethod
for proBEMRgSa Mgt iCCsd sK supsernated praysSpanenedi st fesiafat e,
phot omask substrate, optical -lens, and photovoltaic cell substrate.

[ Exanpl 88} fpoetipn of B0 mapnarthathensr eseneniavienid growrl hapédeddscri bed
in nore detail with reference to Exanples. However, it should be

under st dptredacethiantpr esehtof miénaromatscnoindsd pftreal ot these. EXampl es. I n
the followi ng, "parts" neans "parts by weight." In addition, Mv of the

pol yner edceordf ng:tioorGRA am dare beobbowil ngdwey ekmeas wrestth adhde witikve

condi tions described above. As the ultrapure water, used was one having

el ectritatblnds| sfovidyamild8 Metmear thi gbesurk0Oi2] -4 Prodifctdaamdoxanpl e
1] To a reaction vessel equipped with a stirrer, tenperature

control hesm wndul €lil-Uxt o Bgensefiemas] added, skQ0opad histBbdet LR re
dichloride. After replacing the atnosphere with nitrogen, the content was
heat ed tRdeimStht réNGdnd QQG tarafd ux L£fi etindene 1diaghhr ige yEq &t he
reaction vessel, 120 parts of styrene and 30 :

ani ni ti gt 05 $0b4H & ONCOAPEL S NG . DA 15 Ol 3 5 2 TAZODI, $1:$0bULY Qi ride

di ssol ved beforehand in 20 parts of ethylene dichloride were dropw se
added sjguttgneeusly and each independently over 6 hours. After the
dropw se addition was conpl ete, polynerization was carried out for further
1 hour. ¢6§§L t he pol ynerization, the reaction mxture was cooled to 20C
under n{ rogen seal. Thereafter, while controlling the tenperature at 20C,
105 parts of sulfuric anhydride was added dropw se over., 10 hours and,

af ter conﬂ% t%bﬁegpoéhggd%58ﬁﬁgg1§5H%??3n?O§H§°§SFP§ﬁ§ﬁPSnrF@&éﬁP@n was
continuedtfo fqéfn%%yg ours.. After the reaction, the solvent was

di sti | 1B FOHRY THEY Y270 e Vet 3t ITRER S SOMPRTY CPREITESATSr @ t he
solid was gissolved by addition of 345 parts of ultrapure water to obtain
an aquedts- ottt Fohd of TpoPyst yFefe®Al £6H 6 *aci d. The aqueous sol ution of
pol ystyrenesul fonic acid obtai ned was neutralized with a 40% aqueous

sodi um hydPéxicdea¥ tuirean icagd a 16 YWmd shere ipHeT aivdhathe €oRPentFati on
was adjusted with ultrapure water to thereby obtain a 40% aqueous sol ution
of sodihaypol yst ypeaésulifonated ( BFIYYP a peiphdvxiierasdficnisur fadtdant . | n
addition, the Mv and degree of sulfonation of (3-1) was 40,000 and 97%

r espectavehyacg9073] £ §Producitd omebtanplapt]ha lerlks wl reaict izarn dyessel

equi pped with a stirrer and tenperature controller were added 21 parts of
napht haltemesu«fionbchaei doandundi 10 rpard ssafy Uintarapbing onat, ebheWbill, e
keepi ng the tenperature of the systemat 80C under stirring, 8 parts of
37% f orawed glehy dexanvese adidles) dropw ,senaver sk ihDuesl Akt eracoaplet kes of the
dropwi se addition, the reaction m xture was heated to 105C and the

reacti an wels «xondr nued ifior: s2Riheunsarkhereafdfy tHehe ineactisen Bisxpure was
cooled to roomtenperature (ca. 25C) and, while keeping the tenperature at
25C in @matedt batdhen PBY-Wes, added -graduakby-10 adiust-tihe PELEALE. 5 (ca.
15 parts of DBU was used). The solid content was adjusted to 40% by

addi ti ul tr e 10 I 0 i 00 agqueQHs Lon of a
DBU sa??fS%Hn%%%$ﬁ§%e£§§%§$é%igbg§F§?¥brﬁgﬁ;%ﬁ%gn é%sg%e§?8W§?ng°

pol yneré.[o%}Fe?)cgjsogocl rggﬁgﬁgngfokglggdbaﬁgﬁ’ chBEMY 9fo £ 3 3), Wag 3,200

[ 0074] uction

under agitation at 70 to 90°C, and, after the dropwise addition,



To a reaction vessel equipped with a stirrer and tenperature controller
wer e added 300 parts of isopropyl al cohol and 100 parts of ultrapure

wat er. After replacing the atnnsphergsmjth nitrogen, the content was
heated to 75C. Under stirring, to the reaction vessel were sinultaneously
added dropwi se 436 parts of a 70% aqueous nononer sol ution, conprising 227
parts of acryl am de-2-net hyl propanesul fonic acid, 78 parts of acrylic
acid, and 131 parts of ultrapure water, and 95 parts of a 15% i sopropyl

al cohol . sol ution of dinethyl-2, 2" -azobisjsobutyrate ove hours. After
Phe "ot AP o S Bl e e M Ry Ut P R o ik i SE 1 e

at 75C %0£ 5 hgu%s. Thfreafter, whi | e addi ng ul trapure water

i ntermi FPENPY§sBYt AEPILRE  content woul d not solidify, a mixture of water
and isogrogxl al cohol was distilled off until isopropyl alcohol could not
be det e€?&d4*! To the aqueous sol ution of acryl am de-2-net hyl propanesul fonic
acid/acrylic acid copolyner obtained, DBU was gradual |y added while
control | i Ag'S he & Eaper @t aPenat (25C ¥oe@dj istt-hehe e ®. 89¢eh. f280 parts
of DBU was used). By adjusting the concentration with ultrapure water,

t here wascobranhed @400 absiectis sdlat iroiewinta DBYesdlinof includes

acryl am de- 2- net hyl propanesul foni ¢ acid/acrylic acid copolyner (B-3), a
pol yneréniappohicasorkaci anecidn(sadi X i GH,) t he MexgfcarB<F)y vas ag1000

[ 0075] [ Production Exanple 4] Except that 2-am no-2-nethyl-I|-propanol
was use(sahsi edd jof cybeod8¥aguedusasioti(smlhydf@X)i detaekutirbnxyahiicch was
used in Production Exanple 1, to neutralize the aqueous pol yner sol ution
to pH Gacpd oductd)oncyas cdaidr edrbukyviActdei Saprlaanmed) aphoBpRoaduct i on
Exanple 1 to obtain a 40% aqueous solution of a

2-am noa2:detdylc) - propannsadedfppdysd yrenaes feriie)aqicd)(3a4), a
polynmeric anionic surfactant. In addition, the Mv of (8-4) was 40,000 and
t he degfge ofxsul fonation was 97% [0076] [Production Exanple 5] 3_3
Except that DBN was used instead of DBU, which was used in Production
Exanpl e[ 25,49 neutralize the aqueous polyner solution to pH 7, production
was carried out in the same manner as in 'Production Exanple 2 to obtain a
40% aqueo SO i f t . na e | f.ani i d- mal i n
condensat & n S By R S P e e Ao e T Ry of
(B-5) 00. 07 Productjon_ Exanple 6] .. t hat

S et hyEITE T o dasol &1 VRs et T heCERACOr  PBUFSAAi chigag! uead k)
Product i on_Ex le 3, to neutralize the aguepus p r solytion to pH 7,
Dt Ut TR RSt FT a8 ST re g Eie. maiidt as [ BEbduct 16A BXanpl o 3
to obtain a 40% aqueous solution of ,a 2-nethyl-1Him dazol e salt of

acryl ani e D2 hethy %F%%%h%%%??%ﬁ?%téﬁid/aéF}%ic aé?aH@gpolyﬁﬁﬁlFEJG), a
pol ynmeric_anionic surfactant, In addition, the Mv of (B-6) was_8, 000.
[0078] ierfeice ion Exnptecd}amingpraapehker wke d 736 (parts - of

octyl benzenesul fonic acid and 245 parts of ultrapure water, and the

m xt ur st epseotvebe tloy e hedbgehesust sepaet6a. By delt r allPZERGA! he
obt ai ned aqueous sol ution of octyl benzenesul fonic acid to pH 7 by

gr adual {sakddi ng DBNL{chlo6sipaetsy and byiddj usti(NgAt he coreentiati on
with ultrapure water, there was obtained a 40% 34 aqueous solution of a
DBN salliyarfoxoetyibpermenesiuhdonic acid £B:F), an @diDéni ¢ sur flaefant. [ 0079]
[ Producti on Exanpl e 8] To a pressure-resistant reaction vessel equipped
With a [Btd raermantdeimesatiyr ese0nl rokkehrt 186 pardsi 4 L@ amkeipart) of

| auryl al cohol and 0.5 part of potassium hydroxi de were added and the

m Xt ur enavasy dehyshad@th adt 100G Eos 30saL UL esinndeni sedueadcpr assdre of 30
nmHg or bel ow. Wil e keeping the reaction tenperature at 160C, 396 parts

(9.0 nolespart siepinetinybene-0x-de “%a?@ﬂ,edhﬁ;i&@@)@%§ﬁ_iﬁ@ﬂgﬁsﬁcBQHﬁé and the
reaction m xture was aged at 160C for 2 hours to obtain crude polyether in

a |iquigfplmgsihis CBEH’?dPQk%@%H?Egﬁ?@iﬁ%m eda10) ca,{0Gand Lhepeto were

added 6 parts of ul'trapure water an 00 parts of a cation exchange resin
f Amberlite 4 R1 LA Pro ed, b ganQ Cpeperation]. After stirring at
roon1te$pera%hr% zcafLZOC fgé %Bgainutes, tﬁe pol yether was filtered
under rﬁﬂﬂﬁﬁd pressure and dehydrated to obtain an ethyl ene oxide 9 noles
adduct © auryl al cohol (E-1), a nonionic surfactant. [0080]



[ Producti on Exanple 9] To a pressure-resistant reaction vessel equipped
wth a stirrer and tenperature controller, 296 parts (1.6 nole parts) of

| auryl am ne was added and, after reppgcing t he atnosphere with argon gas,
t he vessel was evacuated and the content was 35 heated to 95C. At the
sanme tenperature, 140.8 parts (3.2 nole parts; 2.0 nole parts per 1 nole
part of the am ne) of ethylene oxide was added dropw se gradually, so that
the inner pressure of the pressure-resistant reaction vessel did not
exceed 0.3, MPa. After an _induction, peri ca. 1.5 hours, the reaction
was car i G Rrargr ke kR EE A R Re A fe? EaRe s g She FaRIErat ur e
inara of 90 to 110C., After conppletion o he dropw se addition, the
reactioﬁgaégxgaﬁ? nGedcat o8E For ég%?ﬁ?uﬁ%%;L&ﬁQ%t%4u¥3ﬁFﬂﬁlch€§§ure of

t he pressure-resistant reaction vessel showed the sane pressure as that at
the starf2of! t Fdldrophide Siddilti brdroxvigtyhec iyl el bki dd v2ea irol es
adduct of laurylamine (X-1) obtained, 0.8 part [0.183% of active

i ngr edi 8Atdr el &1Vl t iR | 268 % et pakbt hy| et byPehedixmiche (wastadded with
care so that air did not get mxed therewith and the m xture was

dehydr atedsapdeicr adidedspiéssuiecascoBibitorcichdgrltThe cretperatiar e was

| owered to 70C and, thereafter, 563.2 parts (12.8 nole parts: 8.0 nole
parts ratadifisltto 1smlieyparctaoidtiseldni,ngslofcetdiyd éneloxi dendvakeadded
dropwi se over 3 hours so that the inner pressure of the pressure-resistant
reacti ohikessel did not exceed 0.2 MPa, while controlling the tenperature
in a range of 70 to 90C. After conpletion of the dropw se addition, the
reacti op0®@as]) conti nued at 70C for 30 mnutes until the inner pressure of
the pressure-resistant reaction vessel showed the sane pressure as that at
the start tofe theldrapwos@1addition 40 +)36cabt ahpl ade 81 YR 0%0de 10

nol es adduct of laurylamne (E-2), a nonionic surfactant. [0081]

[ Conpargéiyge Pr odugt honoExamle benzdi% é&@&é%ﬁ‘ié’%é% qguipped with a
stirrer and tenperature controller were added. 300 parts of isopropyl

al cohol - L ar . r | aciLng.the at nosphere
W h i CFoan, The Sont et nacy hoat 24 fo (FEL TSP STErELES: to the
reactiopyyessel were sinultaneously added dropwi se 407 parts of a 75%
aqueous acrylic acid solution and 95 parts of a 15% di net hyl

2,2 - azobis] t tion in i . al cohol 3.5 hours. Aft
the dr opw a8 SOUL POROGRS Lbrbr el d G REdct Toh WAT i WaE BELFrod at

75C for_5 hours. Thereafter, whjle adding ultrapure water intermttently
so t hatSTHE LR Y di d-bF BT Fai v, CAEHPRYBPG SF vabsV SaRd PEbpr opy|
al cohol was, distjlled off until isopropyl alcohol could not be detected.

The aq Ut 1IN of LREFFEEFY B Cadt P G HEH Svast AELR Fafi 26d9wi t h DBU
(ca. 450 parts) to pH 7 and the concentration was adjusted with ultrapure
wat er to-THSFER DOt AR Braobd Bueous sol ution of a DBU salt of
polyacrylic acid (F-1), a nonionic surfactant. In addition, the Mwv of

(F-1) 4%l 000. [0082] [Conparative Production Exanple 2] Except that a
40% aqueous sodi um hydroxi de sol ution was used 37 instead of DELI, which
was used TheConpar attinve@rldduetion( B&danpl(€51, inolneeasr dldzexthelagueous
pol ynmer solution to pH V, production was carried out in the sane manner as
i n Conpaelahi e Rrigtluctaion BExamare dl atcd cobtsailt )a 40%ldgueons $ekuthon of

sodi um pol yacrylate (F-2), an anionic surfactant. In addition, the Mwv of
(F-2) wasi 1heD00ikg 0083] [Exanples 1 to 15 and Conparative Exanples 1 to
8] By using a beaker, the respective conponents described in Table 1
and Tablem Ry were m xed honogeneously at 20C in the bl ending amounts (in
parts) described in Table 1 and Table 2 to prepare the cleaning agents of
Exanptes #ht0 phz HhGenpar ai V(%a@t@”pk@é) 1:he18dekt i notedyyhovever,
that the anounts (in parts) of (A to (E) described in Table 1 and Table 2
repr esent: e I {4 O RATE $ka0k ) L henacli ¥e (hogh SdLe ﬁosé@bﬁfot he

anount (in‘"parts) of ultrapure water conprises water contaln in (3-1) to
(B-7), {FKab) . 14F-2). I -q%gi_jo,P bbr evi.at i.ons -
corrponé—jntlsd]jv\hi gﬁga}%géar ]"l_%q aé)glxéfeitha‘t)rqitdTL a % e:L ’gt aC?l aossvg%]‘gﬁﬁloﬁs. 2 A

di et hyl [ ' i.d HEDP: . :
- hydll OGP donsig ot AR BRGR & el ORISR arfRLTbt ra
(et hyl enephosphoni ¢ acid) DEGB: diethyl enegl ycol nonobutyl ether



TEGM triethyl enegl ycol nononet hyl ether 38 [0085] <Physical Property
Measur enent and Perfornmance Eval uati on> . The cl eani ng agents_ of
Exanples 1 to 15 and Conparative Exag?les 1 to 8 were diluted 20 tines
with ultrapure water in advance to be used as the test cleaning agents.
The pH, cleaning ability test (1) , cleaning ability test (2) , dispersing
ability, netal corrosive property, foam ng property, rinse-off property,
and wetting ability were neasured and evaluated by the follomjnghnethods.
Fur t her nor as.to_stability ai.nst ti th hard water, t
cleaningggggﬁfshSF E§§ﬁ§ﬂ§§e lgguf§t§ d &ﬁﬂ%ﬂﬁ?héﬁg hordS £ %8 wer e
used as thi% were. The_resul.ts of the neasurenents and eval uations are

P

shown | ASTibl e 1 BAGPYABPESaningdsera (Bethvisneripsphogmpre 1318t LO3

I 106-11 s,.o FI I . T"O F 1 o.s ,
{salt), dlethylenetrlamlnepenta(methylenephosphonlc acid)

(salt), triethylenetetraminehexa {(methylenephosphonic acid)
(salt), triaminotriethylaminehexa (methylenephospheonic acid)
{salt),
trans~1,2—cyclohexénediaminetetra(methylenephosphonic acid)
(salt), glfcoletherdiaminetetra(methylenephosphonic acid)
(salt), tetraethylenepentaminehepta {(methylenephosphonic
acid) ({salt}, and the like.

[0031]

The condensed phosphoric acid (salt) (C7) includes, for
example, pyrophosphoric acid ({salt), metaphosphoric acid
{salt), tripolyphosphoric acid (salt); hexametaphosphoric
acid (salt), and the like.

[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 éhelating
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), (C&}, (CT7), and salts thereof; more
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preferable are (C1), (C6), {C7), and salts thereof.

Particularly preferable are ethylenediaminetetraacetic acid

- (EDTA) (salt), diethylenetriaminepentaacetic acid (DTPA)

£

(salt), -dihydroxyethylethylenediaminetetraacetic acid
{DHEDDA) (salt), nitrilotriacetic acid (NTA) {salt),
hydroxyethyliminodiacetic acid (HIDA) (salt!, aspartic acid
diacetic acid (salt), aspartic acid (salt), glutamic acid
(salt}, Il-hydroxyethylidene-1,1-diphosphonic acid (salt),

ethylenediaminetetra (methylenephosphonic acid) (salt),

metaphosphoricacid(salt),andhexametaphosphoricacid(salt).

The most preferable are diethylenetriaminepentaacetic acid

{DTPA} (salt), dihydroxyethylethylenediaminetetraacetic acid

(DHEDDA)  (salt), nitrilotriacetic acid (NTA} (salt),
hydroxvyethyliminodiacetic acid A (HIDA) (salt),
l1-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/cm or less) or ultrapure water
(electrical resistivity: 18 MQ-cm or higher).

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 active ingredients.
[C035]

From a viewpoint of cleaning ability, the confent of (A} in
the cleéning agent of the preseﬁt invention is preferably 5 to
90%, more preferably 10 to 85%, and particularly preferably 20
to 60%, based on the weight of the active ingredients of the
cleaning agent.

[0036]

From a viewpolint of cleaning abilify, 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 tc 25%, based on the weight ¢f the active ingredients of the
cleaning agent.

[0037]

From a viewpoint of c¢leaning ability, the content of (C) in
the cleaning agent of the present invention is preferably C.1
to 50%, more preferably 0.5 to 40%, and particularly preferably
1 to 30%, based on the weight of the active ingredients of the
cleaning agent.

[0038]

Furthermore, particularly from a viewpoint of particle
removing ability, the weight ratio of (B) relative to (C),
[(B)/(C)], is preferably 0.1 to 7, more preferably 0.1 to 5,
particularly preferably 0.2 to 2, and most preferably 0.3 to

1.
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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%,
morépreferably0.05tx)20weight%,andparticularlypreferably
0.1 to 5 weights%.

(00407

Froma viewpoint of ability to clean the particles and organic
materials and to femove 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 tec 0.5, and most
preferably 2.0 to 0.8.

[0041]

The cleaning agent of the present invention can further
comprise, in a range in which the effect is not impaired, one
or more components selected from the group consisting of a
hydrophilic crganic solvent (D), surfactant (E) other than the
anionic surfactant comprising a sulfonic acid group or salt
thereof (B), trivalent or more polyhydric alcohol, reducing
agent, and cther additives.

[0042]

The hydrophilic sclvent (D) has effects of improving the
product stability and rinse-off property of the cleaning agent.
{D) includes an organic solvent, the solubility of which in

water, [(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 and the like), sulfones {dimethyl sulfone, diethyl
sulfone, bis(Z—hydroxyethyi) sulfone, sulfolane,
.3—methylSulfoiane, 2,4-dimethylsulfolane, and the likel,
amides {N, N~dimethyl formamide, N-methylformamide,
N,N-dimethylacetamide, N,N-dimethylpropionamide, and the
likel, lactams {N-methyl-2-pyrrolidone,
N-ethyl-2-pyrrolidone, N-hydroxymethyl-Z-pyrrolidone, and
the 1ike}, lactones {PB-propiolactone, p-butyrolactone,
y-butyrolactone, y-valerolactone, and §-valerolactone, and the
like}, alicohels {methanol, ethanol, isopropancl, and the 1like},
giycol and glyéol gthers {ethylene glycol, ethylene glycol
monomethyl ether, triethylene glycol monocmethyl ether,
ethyleneglycolnmnoethylether,diethyleneglycol,diethylene
glycol monomethyl ether, diethylene glycol monoethyl ether,
diethylene glycol moncbutyi ether, diethylene glycol monohexyl
ether, propylene glycol, propylene glycol monomethyl ether,
dipropylene glyccl monomethyl ether, butylene glycol,
diethylene glycol dimethylether, diethylene glycol diethyl
ether, triethylene glycol dimethyl ether, triethvlene glvycol
diethvl ether, and the like}, oxazolidinones
(N—méthyl—Z—oxazolidinone,3,5—dimethyl—z—oxazolidinone,and
the like), nitriles (acetonitrile, propionitrile,
butyronitrile, acrylonitrile, methacrylonitrile, and the

like), carbonates (ethylene carbonate, propylens carbonate,
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and the like), ketones (acetone, diethyl ketone, acetophenone,
methyl ethyl ketone, cyclohexanone, cyclopentancne, diacetone
alcohol, and the 1like}, cyclic ethers (tetrahydrofuran,
tetrahydropyran, and the like), and the like. (D) may be used
alone or in combination of two or more kinds.

[0043]

Amcong (D), from a viewpoint such as the rinse—-off property,
preferable are glyccls 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 purpcse of improving the rinse-off property of the
cileaning agent of the present invention, the content of the
hydreophilic solvent (D) is preferably 1 to 70 weight$%, more
preferably 5 to 50 weight%, and particularly preferably 10 to
40 weight%, based on the weight of the active ingredients of
the cleaning agent.

[0045]

For the purposes of improving the wetting ability and
dispersing ability of the cleaning agent on the electronic
substrate, i1t is desirable for the cleaning-agent ¢f the present
invention to further comprise a nonionic surfactant {(E).
[0046]

Such a nonicnic surfactant (E) includes an alkylene oxide
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adduct (El) of a higher alcohol, phenol, alkylphenol, aliphatic
acid, aliphatic amine, and the like; an aliphatic acid ester
of an alcochol (E2); and an éliphatic acid alkanolamide (E3}.
[0047j

{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 cor alkylphencls, ethylene oxide adducts (the number cof
moles added: 1 to 30) of higher aliphatic acids, alkylene oxide‘
adducts (the number of moles added: 1 to 30) of aliphatic amines,
alkvlene 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 o.xide adducts (the
numper of moles added: 1 to 100} of polyoxyethylene glycols
(humber average molecular weight: 200 to 4,000), and alkyl
(having 1 to 20 carbon atoms) allyl ethers of polycxyethylene
glycols (number average molecular weight: 60 to 2,000);
ethylene oxide adducts (the number of moles added: 1 to 30) of
aliphatic acid (having 8 to 24 carbon atoms) esters of
polyhydric alcohols such as sorbitan monolaurate—ethylene
oxide adducts (the number of moles added: 1 to 30), and sorbitan
monooleate-ethylene oxide adducts (the number of moles added:
1 to 30): and the like.

[0048]
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(E2) includes aliphatic acid (having 8 to 24 carbon atoms)
esters of polyhydric alcohols (having 2 to 30 carbon atoms) such
as glycerin monostearate, glycerin mconocleate, sorbitan
monclaurate, and sorbitan moncoleate.

[0049]

(E3) includes lauric acid monoethanolamide, lauric acid
diethanolamide, and the like.
[0050]

Among E), from a viewpoint of cleaning agent’s wetting
abllity for and ability to remove organic matter from the
substrate for electronic materials, preferable is (E1), more
pbreferable are alkylene (having 2 to 3 carbon atoms)oxide
adducts {(average number of mcles added: 2 to 20) of higher
alcohols, ethylene oxide adducts (average number of moles
added: 2 to 20} of phencl or alkylphenol, and alkylene oxide
adducts (average number of meles added: 2 teo 20) cof aliphatic
amines having 9 to 18 carbon atoms.

[0051]

When the cleaning agent of the present invention comprises
the nonionic surfactant (E), the content thereof is preferably
C.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 inventicn 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 (Fl) other than (B), cationic surfactant
(F2), and amphoteric surfactant (F3).

[CO53]

(F1} includes a polymeric or low molecular weight anionic
surfactant having at ieast one group selected from the group
consisting of a sulfuric acid ester (salt) group, phosphoric
acid ester (salt) group, pheosphonic acid group (salt), and
carboxylic acid (salt) group.

[0054]

(Fé) includes guaternary ammonium salt-type Surfaétants,
amine-type surfactants, and the like.
[0055]

(F3) includes betaine-type amphoteric surfactants, amino
acid-type amphoteric surfactants, amino sulfonic acid-type
amphoteric surfactants, and the like.

[0056].

Among the ébove—mentioned surfactant (F), from a viewpoint
of cleaning ability, 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 alcocne 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 1in the salt of the anicnic surfactant
{B)described above. These may be used alone or in combinaticn
of two or more kinds.

[0057]

ﬁhen the cleaning agent of the present invention comprises
other surfactant (F), the content thereof is preferably 0.1 to
10%, more preferably 0.2 to 5%, and particularly preferably 0.3
to 3%, based on the weight of the active ingredients of the
present invention.

[0058]

To the cleaning agent of the present invention, there may
beaddedatnﬂ:—ormorevalentpolyhydricalcoholforthepurpose
of improving the cleaning ability. The tri- or more valent
polyhydric alcohol includes an aliphatic polyhydric alcohol,
dehydration-condensation product of the aliphatic polvhydric
alcohol, sugar, sugar alcohol, trisphencl, and the like.
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 controiling the

etching property of <the cleaning agent and preventing
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recontamination of the substrate due to ions in the cleaning
agent. These reducing agents preferably include aldehydes,
alkanclamines, phenol compounds, thiol-type reducing agents,
oxo aclids of sulfur, oxo acids of phosphorus, and the like.
[0050]

Other additives, which can be added if necessary, include
an antioxidant, rust inhibitor, pH adjuster, buffering agent,
defoaming agent, preservative, hydrotropic agent, and the like.
[0061]

In the cleaning agent of the present invention, from a
viewpoint(jfpreventingnetallic:contamination,Tjuarespective
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 wéight of the active ingredients of the cleaning agent.

As a method for measuring the contents of these metal atoms,
there can be used heretofore known methods such as, for example,
atomic absorptionrspectrometry, high—frequenéy inductively
coupled plasma (ICP) emission spectrometry, and ICP mass
spectrometry.

[0062]

The cleaning agent of the present invention is an agent for
cleaning the electronic materials, wherein the electronic
materials, the target of the cleaning, include a magnetic disk

substrate {a glass substrate, aluminum substrate, and Ni-P

1
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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, and the 1like), semiconductor substrate {a
semiconductor device, silicon wafer, and the like), compound
semiconductor substrate (an SiC substrate, GalAs substrate, GaN
substrate, AlGaAs substrate, and the like), sapphire substrate
(LED and the iike), photomask substrate, photovaoltaic cell
substrate (a silicon substrate, glagss substrate for thin-film
photovoltaic cell, and the 1like), optical lens, printed circuit
board, optical communication cable, microelectromechanical
system {(MEMS), quartz oscillator, and the like.

[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, cptical lens, and glass substrate for
thin-film photovoltaic cell.
[0064]

The substance toc be cleaned (contaminant) includes organic
matter such as oil (coolant and the like), contaminant from a
human body (fingerprint, sebum, and the like), plasticizer

(dioctyl phthalate and the like), and organic matter such as

0z
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organic particles; and inorganic matter such as inorganic
particles [abrasive (colloidal silica, alumina, cerium oxide,
diamend, etc.), polishing debris (glass cullet, etc.), and the
likel].
[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 partiéles such as the
abrasi%e, 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 pievent the contaminant suspended
in.air‘(particles; organic contaminant, and the like) to adhere
firmly on the substrate surface, the substrate may be immersed
in the cleaning agent of the present invention before and after

the above-mentioned cleaning step.

When a substrate, after polishing with alumina, silica,
cerium oxide, diamond, and the like used as the above-mentioned
abrasicn powder, is chosen as the electronic material to be
Ccleaned, the effect of the cleaning agent of the present
invention is particularly readily exhibited.

10067]

g o
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Thecleaningn@thodknfusingthecleaningagentofthepmesent
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 cleaniné'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 viewpocint 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,ispreferablyO.5Innorless,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—sweepproducedbySIINanoTechnologyInc.underthefbllowing
conditions.

Measurement mode: DFM (tapping mode)

Scan area: 10 pm x 10 um

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

Correction: flat correction in X and Y directions.

[0070]
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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 photovoltalc cell

substrate.

[Exampies}
[0071]

Hereinafter, the present invention will be described in more
detail with reference tc Examples. However, it should be
understood that the present invention is not limited to these
Examples. In the following, “parts” means “parts by weight.”
In addition, Mw of the polymers according to GPC in the following
were measured under the conditions described above. As the
ultrapure water, used was one having electrical resistivity of
18 MQ.-cm or higher.

[0072]
[Production Examples 1]

To a reaction vessel equipped with a stirrer, temperature
controller, 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 solution comprising 1.7 parts of
2,2"-azcbisiscbutyronitrile dissolved beforehand in 20 parts
of ethylene dichloride were dropwise added simultanecusly and
each independently'ovet 6 hours. After the dropwise addition
was complete, polymerization was carried out for further 1 hour.
After the polymerization, the reaction mixture was cocled to
20°C under nitrogen seal. Thefeafter, while controlling the
temperature at 20°C, 105 parts of sulfuric anhydride was added
dropwise 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 aqueous solution of polystyrenesulfonic acid. The agueous
solution-offpolystyrenesulfonic acid obtained was neutralized
with a 40% aguecus sodium hydroxide solution (ca. 110 parts)
to pH 7 and the concentration was adjusted with ultrapure water
tc thereby 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 Examplse 2]

To a reaction 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
dropwise additién, the reaction mixture was heated to 105°C and
the reaction was continued for 25 hours. Thereafter, the
reaction mixture was cooled to room temperature (ca. 25°C) and,
while keeping the temperature at 25°C in a water Bath, DBU was
added gradually to adjust the pH to 6.5 (ca. 15 parts of DBU
was used). The sclid content was adjusted to 40% by addition
of ultrapure water to thereby obtain a 40% agueous solution of
a DBU salt of naphthalenesulfonic acid-formalin condensate
(B-2), a polymeric anicnic surfactant. In addition, the Mw of
(B—2) was 5,000.
[0074]
[Production Example 31

Tbeareaction vessel equipped with a stirrer and temperature
controller were added 300 parts of isopropyl alcohol and 100
parts of ultrapure waﬁer. After replacing the atmocsphere with
nitrogen,rthe content was heated to 75°C. Under stirring, to
the reaction vessel were simultaneously added dropwise 436
parts of a 70% aqueous monomer solution, comprising 227 parts
of acrylamide~2-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’ -azobisiscbutyrate over 3.5 hours. After the
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dropwise addition was complete, the reaction mixture was
stirred at 75°C for 5 hours. Thereafter, while adding ultrapure
water intermittently sc that the content would not solidify,
amixture of wéter and isopropyl alcohol was distilled off until
isopropyl alcohol could not be detected. To the agueous
sclution of acrylamide-2-methylpropanesulfonic acid/acrylic
acid ‘copolYmer obtained, DBU was gradually added while
controiling the temperature at 25°C to adjust the pH to 6.5 {(ca.
280 parts of DBU was used). By adjusting the concentfation with
uitrapure 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

-[00675]

[Production Example 4]

Except that 2-aminc-2-methyl-l-propancl was used instead of
thé 40% agueous sodium hydroxide solution, which was used in
Production Example 1, to neutralize the aqueous polymer
solution to pH 6, production was carried out in the same manner
as in Production Example 1 to obtaiﬁ.a 40% aqueous solution of
a Z-amino-2-methyl-l-propanol salt of polystyrenesulfonic
acid (B-4), a pelymeric anionic surfactant. In addition, the
Mw of (B-4) was 40,000 and the degree of sulfonation was 97%.
[0076]

[Production Example 5]

(T-7)
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Except that DBN was used instead of DBU, which was used in
Production Example 2, to neutralize the aguecus polymer
solutién to pH 7, production was carried out in the same manner
as in'Pfoduction Example 2 Lo obtain a 40% agueous solution of
a DBN salt of naphthalenesulfonic acid-formalin condensate
{B~5), a polymeric anionic surfactant. 1In addition, thé Mw of
(B-5) was 5,000.

[0077]
[Production Example 6]

Except that Z-methyl-l1H-imidazole was used instead of DBU,
which was used in Production Example 3, to neutralize the
aqueous polymer scolution to pH 7, production was carried out
in the same manner as in Production Example 3 to obtain a 40%
agueous solufion of a Z2Z2-methyl-lH-imidazole salt of
acrylamide—2—methylpropanesulfonic acid/acrylic acid
copolymer (B-6), a polymeric anionic surfactant. In addition,
the Mw of (B-6) was 8,000. |
[0078]

[Production Example 7]

To a beaker were added 136 parts of octylbenzenesulfonic acid
and 245 parts of ultrapure water, and the mixture was dissolved
to a homogeneocus solution. By neutralizing the obtained
aqueous solution of octylbenzenesulfonic acid to pH 7 by
gradually adding DBN (ca. 65 parts) and by adjusting the

concentration with ultrapure water, there was obtained a 40%
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aqueous solution of a DBN salt of octylbenzenesulfonic acid
(B-7), an aniocnic surfactant.
[0079]
[Production Example 8]
To a pressure-resistant reaction vessel equipped with a

stirrer and temperature controller, 186 parts (1.0 mole part)

of lauryl alcchel and 0.5 part of potassium hydroxide were added

and the mixture was dehydrated at 100°C for 30 minutes under
reduéed préssure of 30 mmHg or below. While keeping the
reaction temperature at 160°C, 396 parts (9.0 mole parts) of
ethylene oxide was added dropwise over 3 hours aﬁd.the reaction
mixture was aged at 160°C for 2 hours to obtain crude polyether
in a liquid 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
Organo Corporaticn}. After stirring at room temperature {(ca.
20°C ) for 30 minutes, the polyether was filtered under reduced
preésure and dehydrated to obtain an ethylene oxide 9 moles
adduct of lauryl alcohol (E-1), a nonionic surfactant.
[0080]
[Production Example 9]

To a pressure-resistant reaction vessel equipped with a
stirrer and temperature controller, 296 parts (1.6 mole parts)
of laurylamine was added and, after replacing the atmosphere

with argon gas, the vessel was evacuated and the content was

40
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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-resistant reaction vessel did not exceed 0.3°
MPa. After an induction>period of ca. 1.5 hours, the reaction

was carried out for a total of 4 hours while controlling the

temperature in a range of 90 to 110°C. - After completion of the

- dropwise addition, the reaction was continued at 95°C for 30

minutes until the iInner pressure of the pressure-resistant
reaction vessel showed the same pressure as that at the start
cf the dropwise addition.

Tc the ethylene oxide 2.0 moles adduct of laurylamine (X-1)
obtained, 0.8 part [0.183% of active ingredient relative to
{X-1)] of tetramethylethylenediamine was added with care so
that alir 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
(12.8 mole parts: 8.0 mcle parts relative to 1 mole part of the
amine) of ethylene oxide was added dropwise over 3 hours so that
the inner pressure of the pressure-resistant reaction vessel
did not exceed 0.2 MPa, while controlling the temperature in
a range of 70 to 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

1L
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obtain an ethylehe 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 alcchol and 100
parts of ultrapure water. After replacing the atmosphere with
nitrogeﬁ, the content was heated to 75°C. Under stirring, to
the reaction vessel were simultaneously added dropwise 407
parts of a 75% agueous acrylic acid solution and 95 parts .of
a 15% dimethyl 2,2’ ~azobisisobutyrate solution in isopropyl
alcohel over 3.5 hours. After the dropwise addition was
complete, the reaction mixture was stirred at 75°C forfihours.-
Thereafter,whileaddingultrapurewaterintermittentlysofhat
the content did not solidify, a mixture of water and iscpropyl
alcohol was distilled off until isopropyl alcohol could not be
detected. The aqueous solution of polyacrylic acid cbtained
was neutralized with DBU (ca. 450 parts) to pH 7 and the
concentration was adjusted with ultrapure water to thereby
obtain a 40% aqueous solution of a DBU salt of polyacrylic acid
(F-1), a nonionic surfactant. In addition, the Mw of (F-1) was
10,000.

[0082]
[Comparative Production Example 2]

Except that a 40% aqueocus sodium hydroxide solution was used
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insteadcﬁfDBU,whidnwasusedphlComparativeProductionExample
1, to neutralize the aqueous peolymer solution to oH 7,
production was carried out in the same manner as in Comparable
Production Example 1 to obtain a 40% agueous solution of sodium
polyacrylate (F-2), an anionic surfactant. In addition, the
Mw of {F-2) was 10,000.

[GC83]

[Examples 1 to 15 and Comparative Exémples 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, that the
amounts (in parts) of {A) to (E) described in Takle 1 and Table
2 represent the amounts {in parts) of the active ingredients,
while the amount (in parts) of ultrapure water comprises water
centained in (B-1) to (B-7), (F-1), and (F-2).

[0084]

In additicn, ébbreviations of compenents which appear in
Tabie 1 and Table 2 are as fcllows.

DTPA: diethylenetriamine pentaacetic acid

HEDFP: I1-hydroxyethylidene-1,1-diphosphonic acid

EDTMP: ethylenediaminetetra (methylenephosphonic acid)

DEGB: diethyleneglyccl monobutyl ether

TEGM: triethyleneglycol meonomethyl 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
_advancetokxeusaﬁasthetEStcleaningagents. The pH, ¢leaning
aﬁility”test (1), cleaning ability test (2), dispersing ability,
metal corrosive property, foaming property, rinse-off property,
andwettingabilityweréneasuredaﬂdevaluatedkﬂithefollowiwg
methods. Furthermore, as to stability against dilution with
hard water, the cleaning agents of Exampies 1 o 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
Tablel2,--

[0086]

g - gt
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ABmount of cleaning agent component (wt. parts) Evaluation resulis

<pH measurement>

The pH was measured by using a pH meter (produced by Horiba,
Ltd.: M-12) at & measurement temperature of 25°C.
[0089] <Cleaning ability test (1)>

A contaminated substrate was prepared by polishinga 2.5-inch
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glass substrate for magnetic disk by using a ccmmercially
available colloidal siiica slurry (average particle size: ca.
30 nm) and abrasive cloth, followed by blowing with nitroegen.
In a glass beaker was placed 1,000 parts of the test cleaﬁing
agent, the contaminated substrate preparedwas immersed therein,
and cleaning was carried out in an ultrasoconic washing machine
(200 kHz) at 30°C for 5 minutes. After the cleaning, the
substrate was taken out, rinsed thorcughly with ultrapure water,
dried thereafter by blowing with nitrcgen, and cleanliness of
the substrate surface was evaluated by a differential
interference microscope (produced by Nikon Corporation:
OPTIPHOT-2, magnification cf 400 times) according to the
following criteria. In additionn, this evaluation was
conducted in a c¢lean room of class 1,000 (HED—STD—209D: U.S.
Federal Standard, 1988) in order to prevent contamination from
the air.
[0090]

Exc{ellent): Removal efficiency was ca. 90% or more

Good: Removal efficiency was ca. 70% to 90%

Poor: Removal efficiency was ca. 50% to 70%

Bad: Removal efficiency was less than ca. 50%
[0091]
<Cleaning ability test (2)>

Except that a commercial cerium oxide slurry (average

particle size: ca. 250 nm) was used as the abrasive, cleanliness
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of the substrate surface was evaluated by the same evaluation
method and criteria as in the Cleaning ability test (1).
[0092]
<Dispersing ability>

Into a glass vessel were weighed 10 g of the cerium oxide
slurry used in the evaluaticn 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 maéhine, allowed to
stand at room,temperaturé (23°C), and evaluated according to
the following criteria.

Exc{ellent): Dispersion state is maintained for 5 days or
more

Good: Dispersion state is maintained for 3 to 4 days

Poor: Dispersion state is maintained for 1 to 2days

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

ih,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: 5cmx 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. Thereafter,

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) emissién spectrometer (produced by Varian, Inc.; Varian
730-ES). The less the amount dissolved, the lower is the
metal-corrosive property. In addition, befcre the present
test, thercontents of iron ions in all test cleaning agents were
below the detection limit (0.02 ppm).
[0094]
<8tability against dilution with hard water>

In 1,000 parts of ultrapure water weré dissclved 3.3 parts
of calcium chloride dihydrate (produced by Wako Pure Chemicals
Ind., Ltd.) and 1.5 parts of magnesium chloride hexahydrate
(produced by Wakoe Pure Chemicals Ind., Ltd.} to prepare
artificial hard water. Using this artificial hard water, the
test cleaning agent ﬁas diluted to 20 times 1its weight.
Evaluation was conducted visually according to the following
criteria. When no turbidity is formed, stability against
dilution with hard water is high.

Exc(ellent): Transparent

Good: Virtually transparent

Bad: Turbid
[0095]
<Foaming property immediately after shaking and defoaming
property after 1 minute>

Into a 100 mL stoppered measuring cylinder made of glass (one

with a size specified as a stoppered measuring cylinder by JIS



TO'0 17'0 Sulfamc acid(A) | IpTau Ol 1EEQ Sul furic acid 1 (t-a) (z-s)
-)1 (v-e) P(9.8) (L-e) WdISI (3CEH HCOEG WOES( '(T-7) (z-1) (T-s)
Utrapure water tid (T) 511-111PHTD z(rf) nUTUPOTD

R3504, “Glass Material for Chemical BAnalysis”), there was
placed 20 mL of the test cleaning agent. After adjusting the
temperature to 25°C in a éonétant températuré water bath, the
stoppered measuring cyliﬁdeflwas plugged, shaken up and down
vigorously 60 times in 30 seconds, and the respective volumes

(mL) of 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 1 minute, the higher is the defcaming
property.

[0096]

<Rinse-coff property>

The weight (g) of a 2.5-inch glass substrate for magnetic

_disk tQ be used in the test was measured to the fivé decimal
places. Intoc a 1 L beaker was placed 1 L of the test cleaning
agent and, after adjusting the temperature to 25° in a constant
temperé£ure water béth, the abéve weighed glass substrate was

immersed completely therein. After immersion for 30 seconds,

hgﬁ%NEGBQE;éte was taken out quiéki§waﬁamﬁas immersed in a 1L
of ultrapure water for 5 seconds. Thereafter, the substrate
was suspended 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.

[00987]

Rinse-off preoperty (mg) = [substrate weight after fhe test
(g) - substrate weight before the test (g)] x 10_3-
[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
ﬁas measured by using a fully automatic contact angle meter
(produced by Kyowa Kaimen Kagaku Co., Ltd.: PD-W). The smaller
contact angle shows the higher wetting ability of the cleaning
agent for the substrate.

[0099]

From the results of Tables 1 and 2, it can be seen that every
cleaning agent of the present invention in Examples 1 to 15 has
excellent ability to remove particles which adhered on the
electronic materials. In addition, because the cléaning'agent
of the present inventicn also has excellent diépersing ability
for particles such as the abrasive, it can be anticipated that
the cleaning agent is alsé excellent in preventing readhesion
of the particles during cleaning. Further, because the
cleaning agent of the present iInventicon 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

p

0)



Amount of cl eani ng agent conmponent (wt. parts) Evaluation results [0088]
<pH neasur enent > The pH was neasured by using a pH neter (produced by
Horiba, Ltd. : M12) at a maasureman% tenperature of 25C. [0089] <C eaning
ability test (1) > A contam nated su %trate was prepared by polishing a
2.5-inch 41 gl ass substrate for magnetic disk by using a commercially
avail able colloidal silica slurry (average particle size: ca. 30 nm and
abrasive cloth, followed by blowing with nitrogen. In a glass beaker was

pl aced 1,00 rts of the test cleaning agent, .the contam nated _substrate

pr epar eﬁgﬁﬁg ‘? SEF TR eith A 8 BN arﬁ/ggec%“?i“éedt tus’lerfiidgﬁr

uItrasonhc washi i,ne ((:1200 kHz) %t 30C fog1 5 mnutes. After_the
R B

ing mac
cl eani nget W@SE&B t PEFEHEs 2Pak &R Souts S n§E oPBHGhI ¥ERPER SulFapur e

water, dried thereafter by blowing with nitrogen, and cleanliness of the
subst r a2l PAcaIRAS &Valist &F B di FYRRreheR al'af nhéPPerérbd Lhiter oscope
(produced by Ni kon Corporation: OPTIPHOT-2, magnification of 400 tines)
accor di agaiBsthed¥ bl iowd ngiddi t Beird. Yataddi titeie t hiss ®oalfiggy offwas
conducted in a clean roomof class 1,000 (HEN-STD-209D: U. S. Feder al
St andardre¢988¥aia brrertion meventhegonhani-hasnond fawsnt He gild LtEO090]
Exc(ellent): Renoval efficiency was ca. 90% or nore Good: Renoval
ef fici entyhwasted. ip0%cootel%iPgowatRenmovath efifi gerarylwasdecatr56% to 70%
Bad: Renoval efficiency was | ess than ca. 50% [ 0091] <C eaning ability
test (2yzter; Expepl thatcleaohmerogaht cef itim @deders] immventdver age
particle size: ca. 250nm was used as the abrasive, cleanliness 42
also an effect that it provides an excellent handling
characteristics. Also, in the Examples, the cleaning agent
which uses the hydrophilic solwvent (D) (Examples 7 fo 11 and
Examples 13 to 15) further shows good rinse-off property and
the cleaning agent which use the nenionic surfactant (E)
(Examples 4 and 5 and Examples 7 tco 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:

[ITndustrial Applicability}
[0100]

The cleaning agent for electronicmaterials and the cleaning
method ¢f the present invention can be suitably used in cleaning,
which is aimed at the particles (abrasive grain, glass powder,
ceramic powder, metal powder, etc.) and the like.

Therefore, the cleaning agent fo; electronic materials and
the cleaning method of the present invention can be used in the

cleaning step in the production process of varicus electronic



of the substrate surface was eval uated by the sane eval uati on net hod and
criteria as in the Cleaning ability test (1). [0092] <Dispersing ability>
Into a gl ass vessel were wei ghed 10 %7of the ceriumoxide slurry used in
the evaluation of Cleaning ability test (2) and 90 g of the test cleaning
agent. The slurry in the vessel was dispersed by irradiating ultrasonic
wave at 30C for 30 mnutes by using the ultrasonic washing machi ne (200
kHz) . The sanple was taken out of the ultrasonic washi ng nachi ne, all owed
to stand_at _roomt erature (23C), and eval.uat.ed, according to the
o | oni HGCEFI-OarTa TS Gl GFdEnt e B ol ot e S FaRREAted for 5
days or nore, .Good: Dispersion state is maintained for 3 to 4 days Poor:
[]spersWﬁﬁngFéF@ﬁ%§ﬁ%?gFQ?EEJQQﬁ iy ¢ §t§§§?4§%b%ﬁggéﬁr§§ﬁarates in
| ess than 1 day [0093] <Metal corrosive property> I n_a pol ypropyl ene
vessel ﬁé@sﬁl%%%%tﬁ®@epé¥%%P%ﬁl§I@%SﬁésWaépééth%e%ﬁeﬁF“éﬁﬁmtﬁé*@ﬂm was
i mrersed_a stainless steel test piece (nmade of SUS 304, size: 5 cmx2.5
cm thi Eékabsangll digplarheWsssedtavas stbpper edostgateyfand lwagiteft to
stand in a roomwth the tenperature controlled at 23C for 3 days.
Ther eaf teystehedéontant @Qupimr ofiiton sohstuissol vedren shessokieion was
43 anal yzed by using a high-frequency inductively coupled plasnma (TOP)
en ssi oplspeetdionetar s(psaduded byg¥aicdi; shbetraVeri and 230 ESke) The | ess
t he amount di ssolved, the lower is the netal -corrosive property. In
addi ti opembetndecthe qateserdtd déatserthmmobntent scof ckr, ol 1 onen wafalkl, test
cl eaning agents were below the detection limt (0.02 ppn). [0094]
<St abi | #hy agad nstkdil, utd@ipsihd hand csieictor bAbdt0Q0epardrs 6fic
ultrapure water were dissolved 3.3 parts of calciumchloride dihydrate
(producedhby-Yako Rues Gheptsat s dadsubdt Sade and cha® PasdSrHfc MagResi um
chl ori de hexahydrate (produced by Wako Pure Chemcals Ind., Ltd.) to
preparecgLti fi &y alshand Matel, s UsidRg (Bhi spaitd fdrd ali har dpwat e siche test
cl eaning agent was diluted to 20 tinmes its weight. Evaluation was
conduct j Iyﬂ%%%g ' foll.ow riteri e rbidity
i's forn% ,g%?gg%fity aggg%ggx%?lﬁggén %F?%tﬂ%$% m%%e%gpgwﬁigﬁggtgﬂ
EXC(e!'SfilcoﬁraQ§B§£§§£eGb° ol&%&&%%hh%ih%ansp@gEEEOQQdSuE%E?a@e[0095]
after “sha e

<Foam ng property I nmedr af el ing and oam ng property after 1

mnute>_, . lpto a 100 nl stoppered neasuring cylinder.made of glass (one
wth o oria Ehler i B T s per sl e e | nashong S retas Ros0s,
"d ass Materi al forbcgfnhcal Anilgsis"% t here was Brgced 0. .nmL of the
test cl eRAPRG RAgentPSAFREF” adPUs¥FhYSERELEBRpergiRPENty 5865FR%L e onst ant
tenperature water bath, the stoppered nmeasuring, ¢ylinder was plugged,
shaken YHIAWHC dBWAL ST GbF duS| 96%8 BHREETRhe30 SBEdRAS, laﬁartﬁélpé§%ecti ve
volumes (mL) of the foamimedi ately_after shaking and that after 1 mnute
was neastfedit The 1233T¢he vol GRELI68Lf oam FATEHENAEELYCAf t er SHBKERg, the
lower is the foam ng property and, the |less the volune of foam after
m nut e, M} Heowd ghe¥onechael def oot TigeTpr APErSy . [ D096]tIeRi As&eof f Pphoperty>
The weight (g) of a 2.5-inch glass substrate for magnetic

particular, the cleaning agent for electronic materials of the

present invention is suitable when the electronicmaterials 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 photoveoltalc cell.



.disk to be used in the test was neasured to the five decimal places. Into
a 1 L beaker was placed 1 L of the test cleaning agent and, after
adjusting the tenperature to 25C in constant tenperature water bath, the
-above wei ghed gl ass substrate was i rsed conpletely therein. After

i mrersion for 30 seconds, the substrate was taken out quickly and was
imrersed in a 1L of ultrapure water for 5 seconds. Thereafter, the
substrate was suspended in air at 25C and allowed to dry naturally for ca.
30 mnutes. The substrate after dr%tgg gas wei ghed and the rinse-off
property (nmg) was eval uated by cal ¥ on according to the foll ow ng
formula. The snaller the value (the smaller the residual anmount of

cl eani ng agent on the substrate), the 45 higher is the rinse-off

property [0097% Ri nse-of f property (ng) - [substrate weight after the
test (g)S4edfibdtdrate weight before the test (g)] x 10 3 [0098] <Wetting
ability> The contact angle (25C, after 10 seconds) of the test cleaning
agent on & 2c3£ERERTIgI ABINSUlST atderErorhgneatd e ti ks was omsaswried by
using a fully autonmatic contact angle neter (produced by Kyowa Kai nmen
Kagaku €olfantd. acPd B, The smadher sonfactamndglar shpwst tiee Hi giner
wetting ability of the cleaning agent for the substrate. [0099] From

t he resabf$onficTablésgtoapde?, aitalanlwerseen 1 hdate evergeowcleall)ng sagent of
the present invention in Exanples 1 to 15 has excellent ability to renove
particl eaedhitdhgadberned (an,t hadeecktronisc emgtariial s colp cadgittsi.on, because
the cl eaning agent of the present invention also has excellent dispersing
ability[toripapticles such as the abrasive, it can be anticipated that the
cleaning agent is also excellent in preventing readhesion of the particles

during cl eai ng.cfitiipeigeDecaysec i Be: ehrapi Agragent soh hedpresent
invention has | ess metal-corrosive property conpared to the cléaning

agents i 8 ng h I i are used in
CpnparaggggﬁEﬁa ggé ﬁaﬁ% §E %Eere $s£§€1 %€§ ?%%%h%he cl eaning 46 agent
of the present nventron may corrode the netal used for the washing
machi ne an the | i ke. Furthernore, because the cleaning agent of the
present | nti,0f has h| h st b||| alnst d lution with ter,
there is ﬁ%l é%rQ% %1 pita %rf%r%%ﬁrgﬁlev mﬁ%aEFhSCEPé Ai ﬁggggent i's
di | uted t al contarnr wat er suc enera dustrial water;

t hus, gne?egE ﬁdza ?r?ﬁnt?maéhﬁﬁﬂﬁu f arF efféct t hat
it provgﬁes an excel | ent handllngrcharacterlstlcs Also i n the Exanpl es,
the cl edhi Ay Hyemn WCCH SesTt heehyai 8PAFI FLrServant (1) YBfamples 7 to
11 and Exanples 13 to 15) further shows good rinse-off property and the

cl eani ng® dijerh Wﬁn(ﬂ?duéec?%éeﬂén?%ﬁﬂﬁ3§ﬁFﬁ§6ﬂ@ﬁta6E?t(E§aﬁp¥é§ 14tg&nd 5 and
Exanples 7 to 15) has good wetting ability for the substrate. Thus, in

act ual @%ew%tg@%eré%eaﬁ#ﬁglégéﬁﬁi%ammeﬂﬁebﬂipﬁC§awengD@K@§ﬁﬁ@§Sa@é rinsing
time can be expected: [Industrial Applicability] [0100] The cl eani ng
agent foreetbeannycagetieri als and the cl eaning nethod of the present

i nvention can be suitably used in cleaning, which is ainmed at the

particl BSL{abrési ve grain, glass powder, ceram c powder, netal powder,
etc.) and the Iike. Therefore, the cleaning agent for electronic

mat er i al s Tardcldentheanjang et holk of r dhec praeserits lisnyeatranngaro beyused in
the cleaning step in the production process of various electronic 47

mat er i abs.c1Eitnsel eod Boniice PBL Brd aks ghnckudeo SN Bexagpheiva dmgneti c di sk
substrate (an al um num substrate, N -P substrate, glass substrate,
magnet i c(@l ske) MRONSth € heasl1 and. thesl 7ke), flat panel display substrate
(a gl ass substrate for liquid crystal display, color filter substrate,
array subsifgte, plasma display substrate, organic EL substrate, and the

| i ke), sem conductor substrate (a sem conductor device, silicon mafer, and

the like) ppeompound, %@‘e‘fﬁA?%ﬁté{r éﬂé}s’ I@Tm%t(e a§'s§a?8§§§i£ﬁé

substrate, &N subst at’e trate, app

substr n phqtoma str voltaic ceI
substr3%§ %g ?F% ﬁeqpr stakESkFﬁcoﬁhéubZ% #B 3$§%$§S$E$Ignégsr icon
substr p otovolta cC C substrate srn e-cr onpound
substrei%ff%% yé? L | I'The" %%d%ou%ﬁggtng?a?%e B §anl thH?ﬁgggtagc cel
substrate), optrcal | ens, printed circuit board, optical communication
cabl e, nicroelectronechanical system ( MEMB) , and the like. In particular,
the cleaning agent for electronic materials of the present invention is
suitabl e when the electronic materials are a glass substrate for magnetic
di sk, glass substrate for flat panel display, glass substrate for

phot omask, optical lens, or glass substrate for thin-film photovoltaic



A cl eaning agent for .electronic materials, conprising sulfamc acid (A,
an anionic surfactant having at |east one sulfonic acid group or a salt
thereof in the nolecule (B), a chelating agent (C), and water as essenti al
conponents. [Cl aim 2] The cIeaniﬁ%gagent for electronic materials
according to claim1, wherein pH at 25Cis not nore than 3.0. [C aim 3]
The cl eaning agent for electronic- materials according to claim1l or 2,
wherein a content of sulfamc acid (A) is 5 to 90 weight% a content of

t he ani nbé Sﬁrf o gnt ég) is 0.1 to 50 weight% and a content of the

chel ati ng 8e P b s%8%1 to 50 wei ght % based-on a total weight of
active ingredients of the cleaning agent . [C aim 4] The cl eani ng agent
for eIeé??Bth6ﬁaterials according to any of claims 1 to 3, wherein a

wei ght ratio of (B) relative to (C%, [(B)/(0)], is preferably 0.1 to 7.

[ O ai m 5] The THexahi 3eeagentr f efeersenionnetratelsakscaccondi tg to any
of clains 1 to 4, wherein the (B) is a polyneric anionic surfactant (Bl)
havi ng alagiight waeaedgethel €8l] ars wei ghtsofonet8ele006dt 6r@nC0Qr00e. [ A ai m
6] The cl eaning agent for electronic materials according to claimb,
wher ei nctheié¢Bihgi s at | eabt one selcdotsed/ fargral Groiup acid,

consi sti ngof pol ystyrenesul foni caci d, poly{2- (meth) acryl oyl am no- 2,

2- di methylet hamesuhf aore¢lagildhind-2( aethheadrykoyikassn0f2nic acid},

2- di met hyl et hanesul fonic acid/ (meth)acrylic acid

copol yner {maph} hel gnesukhonbc2aci-difhet Aeh dehudescomdensate, and salts
thereof. [Caim7] The cl eaning agent for electronic materials according

to any 9tig) ahdBnhlatpybicwheseid thed@Dyrs at haaskrnanenseheehedfroma
group consi sting of am nopol ycarboxyl'ic acid, hydroxycarboxylic acid,

phosphogi £qa£h hna £oBEEAS edoRRASRRRLT CaabT dg10d §RLLS ¢t hereof . [C aim 8]
The cl eaning agent for electronic materials according to any of clains 1

to 7, further €pnprising a hydrophilic solvent (D). [Caim 9] The
cl eaning agent tTor electronic materials according to any of clains 1 to 8,

further C%%Eré?éggiﬁgEﬁﬁéﬁ?gﬁgsgiéggf ic%&?ﬁeﬁfﬁ %gg%ég iﬁgﬁﬁ§ cl eani ng

agent for electronic according to any o . to_@?ymherein
(e of ek LA gl 11 815, are UL AL e, aCker el g, poll e L1 o2
a group consisting of aminopolycarboxylic acid,
hydroxyéarboxylic acid, phosphenic acid, condensed phosphoric
acid, and salts thereof.
[Claim 8]
" The cleaning agent for electronic materials according to any
of claims 1 to 7, further comprising a hydrophilic solvent (D).
[Claim 2]
The cleaning agent for electronic materials according to any
of claims 1 to 8, further comprising a nonionic surfactant (E).
[Claim 10]
The cleaning agent for electronic materials according to any

of claims 1 to 9, wherein the electronic materials are

substrates after being polished with silica, alumina, or



[Caim11] The cl eaning agent for electronic materials according to any
of clains 1 to 10, wherein the electronic material is a glass substrate
for magnetic disk, glass substrate fg@ flat panel display, glass substrate
for photomask, optical |lens, glass stbstrate for thin-film photovoltaic
cell, or sem conductor substrate. [Caim12] A met hod for producing
electronic materials, conprising a step of cleaning the electronic
material s by using the cleaning agent according to any of clains 1 to 11.

diamond used as an abrasive.
[Claim 11]

The cleaning agent for electronic materials according'to any
of claims 1 to 10, wherein the electronic material is a glass
substrate for magnetic disk, glass substrate for flat panel
dispiay, glass substrate for photomask, optical lens, glass
substrate for thin-film photoveltaic cell, or semiconductor
substrate.

{Claiﬁ 12}

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 11.



