P3P2011394SG DESCRI PTI ON SURFACE TREATMENT COWPCSI TI ON AND SURFACE
TREATMENT METHOD USI NG SAME 5 TECHNI CAL FI ELD The presghhi1394sc
invention relates to a surface treatnment conposition mainly used i1n
an application of performng 10 surface treatnent, such as poli shing,
etching, rinsing, or washing, of RESSHTEINe. The present invention
also relates to a kit for preparing the surface treatnent

conposition, and a nethod for subjecting a substrate to surface

t r eat TeAVREBCHQTREBTHENT aceMPORaT et ABDNMPURFACHNT RAATBRACKGREUNGD ART
M niatu%%§§¢ig§ gf a design rule of sem conductor devices advances
every y Fn>actor dance with hi gh-degree integration 20 and an
increase in the speed of integrated circuits, such as ULSI circuits
used for_conputers. Consequently, smaller defects on a sem conductor
subst r at B¢ ns%A%nFBQ%@rse effect on the perfornmance of the

sem conductor device. At present, the control of nano-scal e defects,
whi ch have not been 25 conventionally problematic, is required.

A surface déthetprigspctinvrenfeVdced nisedd or su amntimatoferdef ect s

on a sem urface. ects. detect ed a. surface
def ect %\@%@%ﬁ%ﬁﬁ d@%?%iéﬁ%%éd@ S%Ef%‘%ﬁlib%a?rh rtlecr)f a%%lrf%grpjdrﬁ%s on

t hé Csenscofmicet oresubstht at euciH hes f oo 2l gini naf t e clandy f heikeshguesr
cannot be conpletely renoved by ol i shing process, a rinsin

r ocess A& v g pr oheEs: Ao e Ly FACETdeREe B s peLa o
devi ce 44 radiat esot herspif a68 ©he asSLFMAEONIHEL OficSUDSEHESS £ M &M, and
l'ight, 35 such as a |laser beam and receives and anal yZes the .
ref | ectedre PR P2EaE 39U TRT T {3t @ aBuRsS BTkl Lo oSWefaes threalendrt anging
and si ze, of st hes et efd SendMen-Gupolished, mrror-finished

sem conductor substrate 5 surface is irradiated with intense |ight,

t alhi sh may be seen by diffused reflection caused by the roughness of
t he se &&h%&ﬁ z3§E|{41bstrate surface. The tarnish is referred to as
haze. e haze 1@%” be used as the scale of the coarseness of a

sem conductor substrate surface. When haze exists on a 10

sem conduct or, substr.ate surface, diffused reflectiaon I|i ght gener at ed

by the haze CAUSELHHAE PR FEF 1A h det Sl éfe SETSCERUCER Tp Eea1Rsd
by a swdwraa-defapdry Wtitrorh&&ywﬁmér her&f o &yn-afed e Sigeplad g
a

defects to be detected, is, the size of the defects to be
coRProland a5 WHgate ihels st 0f yinfed tairest | tigr athe hazidle\ad

is incrgasi ng. dt:ds 1@[% e |, of em t or
substrate sur racelﬂls al so s(%ltr1gér%{'g}?tlgr}%zuekgé eggeg?éﬁli’nés.ﬁggi%fcrhe
ot her hafiscts sur faaceen raatdurito  eyposi taton hused R0 ddvgpodd HY frctetah

a substrate generally contains a basi¢c conpound for ching the
subst r at¥ sptj?(r]?%cré?al}&yesu? at etsreé%%ﬁ%ﬁu%to%"gégﬁ‘ﬁ% ug‘%dpf:&'%repﬁsetgre
wash a cgistdlater mahed s leomaidtias basl icrc arpaunthbd ofecgnhancing a
rinsing or washi ng effect. However, when the pH of the surface

t r 8at METRRVER P IRPR SIS o 18 d?e%@cgy bl endi ng a basic
conmpound, roughness is disadvantageously apt to be generated on a

substrate surface by the etching action caused by the basic conpound.
Theref ore, #henriasghdeiscs igspabitaonederd ceurifageetr datrnehe using a

Tor 6, 1 SIE o] AT R o TR e o e e g at has
been sulgfectted ded ddieeds U ac esutrfeatemehtfdet regtaced diy deariideolilndigde
t h?o et oirrtle g%CtIr{a% ecra%%e rbeym_t 1.1eesb6<135ni %:hceorgje?nlﬂ%nductor substrate.
The foreign matter and the residues cannot be completely
removed by a polishing process, a rinsing process, and a
washing process. A common surface defect inspection device

irradiates the surface of a semiconductor substrate with light

35 such as a laser beam, and receives and anzlyzes the reflected
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35Pat ent Docunent 1 discloses a polishing conmposition P3 P2011394SG
containing a surfactant of a copolymer of polyoxyethylene ang,q,;13945¢
pol yoxypropylene in order to mainly reduce the haze on a

sem conductor substrate surface after polishing. However, the haze
reduct i 6ASBES 86t acghsedlbyot Hetpeti Shengxéehposet hod 6idescfi bbd in
Pat ent Eﬁ&gﬁggt 1 is not enough to control nano-scale defects. PRIOR
ART 10 Patent Docunment 1: Japanese Lai d-Qpen Patent
Publ i cati on No. 2005-85858 SUMVARY OF THE | NVENTI ON 15 Probl ens t hat
the I nventi isto | ve Accordi ngl jt.is a nain objective of the
present i nvgvﬂf?%nat%osghf)lﬂ)‘?%s@%ﬂﬁogbﬁjg‘hh%}é%go?erﬁl%% 1t STt
caused byrneseunsf orfeaiaexaesstieigtehkag1t hat, may rhesROmgeneEatedn

by the action of a basic conpound contained in a surface treatnent
conposi PY oAl ffRaEdi §eTLgChie0i aauaedubyacket FeRERBAES cORPBREL | ON

capabl esgh Eyntihgt oredupspgat Beshazscan &m§¥%§f¢?§hf%gffgﬁér£§jNﬁ?”s
ens h of t

for Solving the Probl The 1 nventors e present 1 nvention

have cofdutéed. eaflieshazt uthresbantsdrhvas fhmdsadiag @ff Yreastodmwaeness
sur f act apt i i e L ecul ar ights_are .bl ended i.n a
8§0§t$%§§§g%gh££gg Qﬁ?ggrgge ur aﬁ%'aﬁ% ern h%%ﬁqﬁﬁﬁﬁf%ﬂﬁp a

surface conposItTon  containi sic
haviong sepht-ofid8coormpuestantde suréaspeciifcaby, rarféssiosurfqet ant

is blended in c ination with a second surfactant having a
i oht -t ST B O Bht THakk e e RS TR e or VA LeE et MiAde Rede Fegt

surfact@atecendnt beresymbheppt ehbngrasti 98-8t 81 35ps4bsLH ey sekf ace
caused by the basic conpound can be P3P2011394SG controlled. The

present Thag@heron Adstbeen! aecohpiighdalpatadtentehdste¢meiingthahats,
I's, inordes;to 58l Hﬁetﬁgf@c?9¥eﬁg%‘é'96‘1?91:819@&6{%5?@5‘91(%9, acgor dance

with a first aspect of the present invention, a surface treatnent
corpositéomssstyprovi dedrevhtai bhaghazéi rsvesuif athantgasangecdrid is

sur f act i oun and ter. the surface treatnent
conposi ]%\?%%n ﬁ%@?ﬁ g&ég S‘E?%% gé%(? f ndFe® THE %%%%ﬁ%lt Tr T 28 o “hat i hig? &8
wei ght -avesbge swotecyl arinel gihcdd lopeeha@hingr | ess that of the first

surfactant, and the sumof the content of the first surfactant and
the content of the second surfactant being 0.00001 to 0.1% by nass.

I n accor dangs WHd & 1RacMhASREGur¥adda ASRME Lonlddentil RN & Ki t
for preparing the surface treatnent conposition according to the

fi P8t alspertlish ppoveed. a|sbetortamgensiahla etnralaspediasict he
presentediy@itd ofor LRI {00 SUBL S0 pLOS!T Al @ LG su T ace 20

treat nent ‘using t sur treat ment conposition accor ing to the
first aspsctmest prowaedtion used to rinse or wash a substrate may

also contain a basic compound for enhancing a rinsing or
washing effect. However, when the pH of the surface treatment
25 composition is set to 8 or more by blending a basic compound,
roughness is disadvantageously apt to be genecrated on a
substrate surface by the etching action caused by the basic
compound. Therefore, when a substrate is subjected to surface
treatment using a composition containing a basic compound and
30 having a pH of 8 or more, reduction in the haze of the surface
of the substrate that has been subjected to the surface
treatment is required by contrclling the etching action caused

by the basic compound.

35 Patent Document 1 discloses a polishing composition
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Ef fects of the Invention 25The present invention can suitably control
the etching action on a substrate surface caused by a basi Cp-GORFR YL
Accordingly, the present invention provides a surface treatnent
conposition, which can suppress the roughness of a substrate surface
to redu€entRerhRged AHATACSARFaRé £reapARiNe300fePRbHOXTABNFLeBEnENd

i nventi [ Kj papl [ r ri such_a

U f ace P eat RREEY b TP S TDPES AN EARRYI R TR HPEST RUBRTI on
35Her ei aapieendenbodi sehtsrateosdirfigceoafherppred£ahin®3P20dd384SG the
inventipon_w |l .he descri.bed 1] Surface, treatnment conposition of the
o esent AT AR eRERn SR o BFFach FPRSEHeR? CBRpBoLE FBA G, CPRE Bt Blaht

i nvent i aasceonbadnsnarhteat poehmehant, ia secosfosyhf a6t aphtral bashe-
conpound, and water and has a pH of 8 or nore. <Surfactants> 10

The fir&t2S$Gr A8EEGRE-and the second surfactant contained in the
surface treatnent conposition of the present invention have nol ecul ar
wei ghts different fromeach other. Specifically, the second

sur f act BRtORaB8RE RergHENEBGer age 15 nol ecul ar wei ght one-hal f or |ess
that of the first surfactant. Wen the wei ght-average nol ecul ar

wei ght of the second surfactant exceeds one-half that of the first
sudflact 2atenta Boffmenenl: efépencfer LauppPessi hgt¢he PavfghoessonfNa.
substraéfogyégggg cannot be obtai ned. 20 In the surface

treat ment “CTonposition, the sumof the content of the first surfactant
and the content of the second surfactant needs to be 0.00001% by mass
or nore_and preferably 0.0001% by nmass or nore. Wien the sum of the
content§U¥WA§ OBsTHE r E¥VENFF@Et ant and the second surfactant is |ess
t han 0.00001% by mass, a sufficient effect for suppressing the
roughness of a substrate surface cannot be obtained. The sum of the
coRbentPysblems firat Shefbeveamtiamdis hec 38 tomt ent of the second
surfactant in the surface treatnment conposition needs to be 0.1% by
mass or | ess and preferably 0.05% by nass or |ess. Wen the sum of

t he cont ent staafortchiendlivr,stitsurs actanitn and ddie we ot d hsudracieant
exceeds.O.l@ng mass, a sufficient effect fo %u égessing t he

r oughness’ G 0B35S HERREE RS ST ac T EMRDR Hedh tareht frce

sur f ace:a R3R2 Q1 3Q4SGt 1 EaEmTERt S08POS1 +d 0k disi el Sadvianiageausl y apt
to_he foaned. Al t hough a detail ed nechanismin which the

r oGghnet N fated Unst s e Sk dacet i3 kamhr esderP Wyt IR TR fin 2
f act f tel i t.1 i t
surfac ﬁmfaﬁs@r@ééﬂ@neﬁ@@%ﬁwﬁ%@,ﬂ cidh SUDIAALLAR 1 g 10 sflﬁ!rigée

the nechanismw ||l be assuned as | ows. That
sur f acttargatarmeh t heorpeordl surdamitain of of sddwbeaetdeineulist rret= on

surface, t ]?9¥ p. ct_ the substrate surface from non-uniform or
excess?béﬂb cﬁ%é%t%éﬁf%ég’be generated by the

25 Means for Solving the Problems

The inventors of the present invention have conducted
earnest studies and have found that at least two surfactants
having different molecular weights are blended in a surface

30 treatment composition containing a basic compound and having a
pH of 8 or more, and, more specifically, a first surfactant is
blended in combination with a second surfactant having a
weight-average molecular weight one-half or less that of the
first surfactant, and thereby the etching action on a

35 substrate surface caused by the basic compound can be
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10 action of a basic conpound. Because the first surfactant has a
conparatively |arge nolecular weight, the first surfactant 0asqahsog450
effect for protecting the substrate surface greater than that of ?’n
second surfactant. However, the first surfactant cannot be closely
adsor bedcahrehdedubsthat rrespfacen vast G thes cedrr  deeriip }hehaddonged
sur f act ant nparatively small nol ecul ar wei ght can be

adsor begﬂohﬂ?ée@ngs?gate surface so that gaps on whi ch the first
surfactant cannot be adsorbed are filled. Therefore, is consi dered
that the su rate surface,can_ be c|os root ect ed b us n 0 th
first surfa(t:)@ait Lhd the®5ehntP st ‘é%t‘él%? FO T et ? ;gr ess

t he 3y oughaess atcbhaasubsiiiaheasyii-aeeaspbetr ati @nef pirhgechet ahvaurben
of carbon atons of the second surfactant to the sum of the total

nunber ®f SEAFBER 25°atBRBToFCTRESEFESE dErPREVAARdafEnNEAENIBTaR first
nunber gurfaebgﬁtatgngeesnah§u§§geegn§uréaﬁgam& bémﬁé&ﬁ&ragﬁd *3e o,
nore, nore preferably, 5% or nore, i[| rmore preferably, 15% or

nor e, ahb6nestfe¢eferabtyenBOQ@mPOﬁmteonvhenlngearaﬁr@fr& A% DO EPr e,
and nor p a 5% e [ % or_ 30.nore, .t
roughnegggo §§b§%¥f%g%§%FPgégi%énébgétggﬁh%yggﬁggr%sseﬁul%fth% ﬁ%
t héd Or easoa- hslﬁobrcleas thatlsfcbn5|ﬁEred khafacaabbn aﬁ@nﬁh@Oﬁtﬁlﬁﬂd
in the second Q% sgrve as a gg # %ﬂts when the second
sur f act ait FeN5aBor BEdUBR &l bubetiat SObtRF acat TRErGPBrEnt| of a5ies
assunmedsébahdt Serehtesht obeiNg ge00001 st faci anby adses bed
P3P2011394SG on a substrate surface so that gaps on which the first
surfactant cannot be adsorbed are filled is likely to be exhibited by

an increase :o#nq: f second
surfactant. jSI{]'I<'3¥rlét}%r%’;i%jdltrg)éeof t e tot ncg%géo cjgrtb%éd%atorrs of the
seddnd suvémictamt @okthefemrpoépahengotlaé sunbace of reatiomnt at ons of
the fi r(sémsgsrf@ctranéc(agg :tuhe %otg{b n% er of carbon atons.of th

second SUPFEEt ahe™i CPPeferanry Yo% of T T es3PHoY iopjb?‘ét%?%bly, 85%
or |ess, st|II nor e preferably, 75% or | ess, and nost preferably, 65%
or less. When the ratio is 90% or |ess, and nore speC|f|caIIy 85% or

| ess, 75% orth E&EOTHATERYHL Y dsLh ik BTG &ss e 1Ensdt at e

sur f acel&@éhtbforﬁ Ur & NREL1SODPE 85 S8dh 1 L £ hoyah $hes ¢ easoncd Ssﬁtpfa@é ear,
the reason is 15 assumed to be that the contribution of the first
su?pacttaﬁﬁatw%huﬁja}sg atharger Beectrearngn bt @ipmey bisubstearding to
sur fac T. nber of carbon atons of the first
surfact?aanét sz]IO %c%o{tglgl%ﬁ%eérwof carbon atons of the second
surfactant can be obt a| ned as follows. The number of noles of each
surfac"teEaﬁtﬁ i.S ca% urb d fromthe content of the surfactant in the
surfac Ear e T 5 and the wei ght - aver age nol ecul ar wei ght
of the surfactant. The nurrber of nol ecul ar 25 chains of the
surfactant is calculated by multiplying the nunber of noles b

Avédadr o corsCameSHRén 1rye e G e SR sen tFer 6@@ FICEd %
chai n of.tihg, %Hfaacgt%gtfastéaéﬂtéé@dcam%e the yeights ay d.

mol ecul ar wei ght and structural fornula of the surfactant The
aver agaErsbm b erhg @%emﬁ tirpraredi gy pie jpteyiousigfam cul at ed

nunber t I ns_.of .t he surfact ant That the t ot al
nunber g céa?tﬁra rggﬁ (gcn‘crrg g{a{cﬁ“}hslucr actant féan be ¢ th cuciua(%Sﬂ én)
fol I owisngpSfarams aurﬁf&&ﬂ%ﬁe (teheertages, C(:Errbi)na rmrﬂiercqoerrecmﬁnent
cul e cha surfact ant, f surfactant/wei ght-average
o P BB AR g iher DEbRhe: SRR % TR Gusar BLEiEean ) Rahl FRoaEh ey e
wei ght -savgy: qg%)ﬂgziae_clut@rsw@i ghts frddie fidsimesW fagiYi disdot
particularly l'imted, the weight-average nol ecul ar weight is

preferably 500 to 20,000 and, nore preferably, 1,000 to 10,000 in
order 4@yJrW thhe! dAOME; tdiﬁ’f effre ety T 8HPPr essi ng the roughness of

r

35 Hereinafter, embodiments according to the present
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10 The wei ght -average nol ecul ar wei ght of the second surfactant
is not particularly limted as |ong as the weight-average mi8eyl &45¢
wei ght of the second surfactant is one-half or less that of the first
surfactant. However, the weight- 15 average nol ecul ar wei ght of the
second suveatiant wislpbefdeabkyb20o to 10,000, nore preferably, 200
to 5,000, and Still nore preferably, 300 to 1,000 in order to further
i nprove the effect for suppressing the roughness of a substrate
surfacel[l20SArthoaghreathent thepdsisiosunfathanprasent hénsenbidn
surfactant may be independently an ionic surfactant or a non- ionic
surfactant, both the surfactants are preferably nonionic surfactants.
Because t he A oant furoft tdermand asemaSs 1988t Nt eOMasd driton gttt ion
non-ionic surfactants are used i s suppressed conpared with the case
wher e aCCALRONF 02 ohit FAEL AHELSFCART ank oA EOBGr FAEL aRTATS: udepasic
handl i ngoikpomRAYT sk UL srandaNgenos ANsusyEf gcsy trSAL ment conposition
is facilitated. Because non-ionic surfactants do not change the pH of
the 30 surface treatnment conposition, the control of the pH of the
surface treat ppnt, conposition is facilitated in manufacture and use.
Furthernore, non-i1onic surfactants have excel |l ent biodegradability
andOweak toxicity to a living body and therefore have a small

i nfluence on_the environnent and little 35 fear for_handling. ,
P392011304SG N T2 5ih el RIS BT (A £ 15 RAAT Gt S Shrith t Ho St
surf act gnt t mseguiNatber sesfaset tESRbEBNE i SONPPSthd OprSchhei PF&seNdn
invention are not particularly limted. Specific 5 exanples thereof

i ncl ude'Pet yBryaFkyRenee bgiduet 31 5iRrenls borty oyl hytlese- al kyl et her,
pol yoxy. I e h yiet hy - y. ]
poIyoxy%%%%%ﬁgﬁé?%fgytg%iﬁg%%?%r?ﬁE%gg%%€%t€%$é%§M§%€%%léf%%éﬁéfatty
acild estelecahar pod Yoy eohytehbf sor bi¢an thatyohctideefiest surfactant.
oxyal kytele Aol Vel g0 SIOPL G SHPSIRANELS such, as, palyethylene ol yeol
and pol ypropyl éne d?yco :and a copolyner of 9 a ﬁ?ura ity of

oxyal kydenéscsauch asceeds bboekhd ype;hdt i df ocke t HFest randtantampe, @and

alternate_type of oxyet hyl ene- pol yoxypr opyl ene. 15Po| yoxyet hyl ene
pol yoxy%qﬁgh%r%o‘g%%%rfoﬁo?w&é?%%n@l%l]ﬁ%gq'é‘ﬁl%? LR dubsPrate
pol yoxyaihyd ene-soidbt tigd diztiwmagl d ester can be suitably used as the
first surfactant. O these, triblock type pol yoxyethyl ene
poEYoxyal kyl ene copol yner is nost preferable. The first surfactant
may 20 incl yde .qpe of q&g d - r re ereof_.in
conbi nation. Po yoxyert ay eﬁter%% ylll&et%ﬁe ,Osp\glfgl%yet eylstélﬁleoggr h|et an
fatty aoitesst evf @md Dot stethyd Bnetaly cold care beorsiertably tse ds&horasd
t he second. surfactant t.hese, oxyet hyl ene al kyl et her d

ot e SERT ATy PR Gho e LTS O R a1 R S A
nmost prefEr@d ey s seasonghsal f aekant heayuinelfud@coaendbntRese the
coggounds or two_or nore thereof in conbination. 30 Al t hough the
HLB- (

5Phi TE- 13 PoHt 13 B B0 IR irSstl &if fid@mnt and
the HLB vaoel Pfpd M $ECUGurficient effect for suppressing the

roughness of a substrate surface cannot be obtained.

The sum of the content of the first surfactant and the
30 content of the second surfactant in the surface treatment
compesition needs to be 0.1% by mass or less and preferably
0.05% by mass or less. When the sum of the contents of the
first surfactant and the second surfactant exceeds 0.1% by
mass, a sufficient effect for suppressing the roughness of a

35 substrate surface cannot be obtained, and the surface
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surfactant are not particularly limted, the HLB val ues are
preferably 12 or nore fromthe point of obtaining good watef;:35713945¢
solubility. When the HLB val ues of the first surfactant and P3
P2011394 SG t he second surfactant are 12 or nore, the first

sur f act Aneatnanthecypesndisor tactamsadrantdbhgepemalynaph acsobstframed.
surface. Furthernore, the stability of the surface treatnent
conposition is inproved. The HLB value herein is defined by 5 the
Giffin nmethedthdcgorai dgtd ol ¢dendxhdifiism niet hadj ch hehdHlBw@lhnees $ sof a
calculateg Eg EO X t?e sum of the nol Cﬁlar meigh%s ﬁf hydrophilic
moi et i e§PPPhE35GnTBF ' ERE fbl BERPAPSRBFgRY sU8 Ay brBphi FPt #BfeeFesant
and shydanghobkcsapbati ear tExaantesnobohydnaphbhi esmpbet LesakNctyde an

oxyet hyl ene group, ~a_hydroxyl 10 group, a carboxyl group, and an

ester. ERGRPNESTON L hydPBpASBIECHDREL FRS1PHE udehdh Toky Bty |tdie first
group, 2R, exyputy! gne 9heURe-BRY aQ 95E¥gn9r998-aé§@§b&dcaﬂpgund? 15

The surface treat ment conposli t1on O%‘ t he pr esent 1 nventlion contal ns

t he bastebsbnpbandurTheeptiofictheosprheett that menstcahpositiansi Srom

adj usted to_8. ! basic, ¢ ound, As descri bed
above, &%%nuﬁhggﬁﬂpé? %ﬁ%gggiggr%gggl?geg %gzgagoﬁ%og???ﬁﬁg?g 8Y ofhe
norl@® andct honeospecbhital bympOund. MBesawde atrehi Migr AC td ot cadkaed Hys

t he basi ¢ conpound if i ncreased, Ac ording%% t he roughness of a
subst r at e*SHPT Ae kT TS 1 ¥pt 29 bBCJBRRI aF e T ¥BlevERe FhEST otighhRssatt a
substr atgs saif aEebs SUPPHLSEEEL Dot hBe 2BANEL r28 NBNE | HRE AL+ ORS Of
the first surfactant and the second surfactant. The basic conpound
used i nti®R Sietaet theafaentdconpbactavh- ofidtRytedért fifntion is
not paréﬁfﬁééféﬂtBQaﬁhgith'C§B§81 'SggéﬁggheéntPﬁéeﬁLFggggggesurface.
ammoni a, potassium hydrate, sodium hydrate, tetranethyl anmonium
hydiat efn: t et ¢ aet hyt aandi ubhbdydeated aunbaduamntachavtag bonat e,
anmoni um car bonat e, . pot assi um bi car bonat pot assi um, car.bonat e,

Sodi um MY OHEN: ot boRATbT LOHFURF 8ar LOREvE: CHRLAY | BT Re e Gaon the

di met hydaing tveat ¢ rsuet dyd agd nehaet ypanmeyh delet fiyd afdi i€t surfactant
P3P2011394SG trieth%lanine, et hyl enedi am ne, nonoet hanol am ne

N- ( pam TRIFEAY 92t HANOY T nere hekhhet hy difedi e L ¢ 1S considered

di et hyl@net rigai s st £i el hyhenstet s am pe, c BOLY DY) QSo P PEERZh ey s ing
pi perazi ne hexahydrate, 1-(2-am noethyl)piperazine, and N
mehy| pilperbiy fie. suhtaplagnie ofpoimdsaeynd nel xkkc bt ofn t¢egeination

conpounds gﬁop%y\@sgrtﬂ@rfog h££§§%50&g§g§gésé Lconpipation. Wen a

substrate t e subjected to surface ment ~ USi ng e surface
treatnment conposition is a silicon wafer, 10 the basic conpound is

preferably qnnnni ,. an ni.u alt, an alkali netal hydraoxide, an
al kal i netalh$mﬁ%%%ﬂ‘3 aﬁgigfﬁ%ﬁyrﬁWﬁﬁﬁi6H¥ﬁ§ﬂ?%§1@§?ﬁ%ﬂo 9%
pref er ald don@raDNf &t POf ass| iR hudh ad £, tisodida hyeli&s of carbon

t et ramet hyl anmpni um hydr at e, tetraethylannnnlun1h{drate, anmoni um

hydrPogett & Bonatiee A5 Hrmdiit 1Ak it band hotalsst ummRal gyerrarbon

car bonafe,m Pt assidin &ashonat €5, sodi wm hydrogen, car bonal e, m Qe SogiLm
carbonate, still nore preferably, amonia, potassi'um hydrate, 'sodi um

hydr at @reafaraneathy ammomians hydriatle, nare tptezetdyl anmidri um mydrat e,
cont AmeAL o o T bat T 16 <Ob Bt Therne urPACE CPedtnSi
The comtcerd, afnd hebasiyee ciohfpouindy | 3% tde nsard acks % reeatmmeerd, or 30% or
co OSirrEcgrOen, itﬁienOIIOLPg%‘[r‘tleisCsmoafla}/ Sldbrgéreadteassdrofnagceascan be further
suppressed. Although the reason is not clear, it is
considered that carbon atoms contained in the second
surfactant serve as adsorption points when the second
surfactant is adsorbed on a substrate surface. Therefore, it

35 1s assumed that the effect of the second surfactant adscrbed



25 the pH of the surface treatnent conposition is 8 or nore. The
content is generally 0.0001% by nmass to 0.5% by nmass. Howevefm,o\Wedy 2
substrate to be subjected to surface treatnent using the surface
treatment conposition is a silicon wafer, the content of the basic
conmpoun@®i @ §H€S§EﬁF§céuFfé§?n§ﬁttgétc§ﬁﬁésPﬂ|@hlpé pref étably
0. 0001% o] b e r apl 0 0 mass
Lo 0. 2600 by e R an nEecaar enPar o Bhere Lomusina’ i SouPbni n
any of exkibhbbed- henanomedreangesn the basat nombenndfhasrbopratbmeal
dvantagg £F that the_etg ng gctlon caused by the basic conpound is
35 noderaté artevitated 6y He functions of the first surfactant
P3P2011394SG and the second surfactant. <Water> 5The water contai ned
in the surface treatnent conp03|t|on functions to dissolve_ or

di sperse t he' ¥t Het - tdrponet’ st ot dHHIRES 0% HERAT T et et

conposi §b88nd! sut-8aBE8heT 88l enthahnt He WAL Er-d9eS,NRbe £ONE At Ay HES
much as possible, inmpurities that inhibit the actions of the other 10

conpone®tdms SpéckPpcalr§t Peonfextwahgendatlee, Lota mianketr f of efgnoon
matter & Soh€noY ey bYsDebhg QaﬁfggtamOyghp@e%éiéﬁ{%aéée £ eyl NGnore

inmpurity ions with an ion-exchangé réesin, puré wa ra ure’
watlér , prefésablyeds Water lespreéelablmorQszéﬁerahlp,Cbﬁ@omenlesghe

surface freatnent ¢ tiop. nt ai n iC nponent . The
particl® conpone%%efzﬁ% i%hsg%b %ﬁy@ FTarl 5|%§$ef%ﬁﬁ%t aE@
surfacele2d, and mSpecspeciexeapless®t thelpas)ithe sopomentot oshe
used i nclude silicon carbide, silicon dioxide, alumna, ceria,

zirconi & AP di EABNECLIRNRYRrOT t heSPRF EFRTR %%ﬁ%ﬁﬁ%n%amsb%ofu¥¢m$¥ed
t her et Osupl%iéé?@é’d di oxirdgpic e ras LQ—:QHd?f dal Rt 1Gar2S tiumed S

or sol derived silica is preferabl e because the ‘surface roughness
of 1& SU%%WI@@@ e berthet tleeucerlt phiewt 51 | @bntik ofkd et | sunBedtavhen

t he sur t t S fo 30 i.shi.n

seni con‘mﬁrﬂfﬁb{ta?%?(ggn@Pﬁ%l cu?%%l%y&e? e 1{ %g a&%ﬁ%l&%tneqvva?re?a,‘c?he
part|clfscanmmmsﬁdcontalned in the surface treatnent conposition is
preferably colloidal silica or fumed silica, and nore preferably,

colloidal silica. Wien colloidal silica or funed silica, particularly

col | oi dal sithieCa dt 1USREhbe35 cICIREGRES geney alfednen fa rsubsird@ tant
surface 2¥ pollshuﬁg are P3 P2011394SG decreased. The particle
e i TR

cofBoneit SPMREBfOF HR IV e s re hedh aretagand ssunfaatantor
mDre thereafe idhcoibatd of,) Ren the %%Enfb%(‘reoffr %%ﬁ%%mofg EB%S' tion

is used for polishing a sem conductor substrate, particu
pol i shiswrfaaidritcors vederulatwd paran dite mrpmmwtoﬁ:dm@mmfacrtame in

surfac ef er.ab n ayerage primar
ar ] ol e o o A S A AR AR NP
nm Thencavendger praingrty qarthe| e armtrer. i sh@bhamned bEoAbvacgpeakfi c

%%ace area det erm ned a §£e0|f|c surface area determ nation
od {BEF Sét eogfu&%ear” V- USHF YR e <oF pildriplying the

number of moles by Avogadrco constant. Then, an average carbon
number per one molecule chain of the surfactant is calculated
from the weight-average molecular weight and structural
formula of the surfactant. The average carbon number is

30 multiplied by the previously calculated number of the
molecular chains of the surfactant. That is, the total number
of carbon atoms of each surfactant can be calculated by the

following formula.

35 The total number of carbon atoms of each surfactant =



15When the surface treatnment conposition is used for polishing a

sem conduct or substrate, particularly polishing a silicon wf8g;13dh8¢
content of the particle conponent contained in the surface treatnent
conposition is preferably 0.01% by mass or nore, and nore preferably,
0. 05% byavessger capben RomMaenpehecsenmehecolet heapar ¢ cherfaapaneht x
is 0.01 S - e LEI 59 or
nore, t &/%Q%%r?gh?ﬁgfggﬁgng?wglgggs?ﬁg?gb%sﬁﬁ%gggaeg. V{%'Igﬁhgg%?ent of

t he parsuefeccenppnentAcogidaraedonstihe) 25 surface treat nent
conposition is also preferably 5% by mass or |ess, and nore

pr ef erab![y_, 1105/2%});/1!/;&55 or Iiess. When t he cont e_n; g,faélthel%aﬂratl cle
conp@onent IS HreiSise Ofe 1 @SS a wdith 08 Imeo SPacl £ dght YeHESES] #dt
| ess, the géils er si on stabilit¥ of the surface treatnment conposition

i s i nprovetr skt PR AGERt SUTRE! Bur +Bck®tr e fetit CBhpRErERER may
e e ST v T rer L SR T
of a PIPPDAIRVUBG 189%@t?‘atéos@@@al}~:/@ psderdueeurtiheei Jhonare etle
adheri nge£ 0ot heo s UBSLEALSs1 89 aPhe t 0ol SHALOs Vb ENOUL WDEL NG L elpYed. DY
washi ng. en the fo I gn fatters renain on a substra e "the suiface
acdlracy of the substrate may be reduced. 5 Exanpl es of the

wetting age to be.used include a cellulose deri i ve such_ as

Pyclr oyt yl b S AR S 1L ol T B e Sk @S hot hy!
cel | ul osgsfac vy i pohyepa SULHL BSr PRl Yuhyéd dh§0hohg P! yyd nydight -
pyrrolidone, and 10 pol y-N-vinyl formam de; a pol ysacchari de such as

st ar ch, 2K GRUKRFF L2 etfad G, ChnEnpub aPam; Sipof Jaer T abi dene i £
pol ymetdy| reshackyi abe. 1 iBeCRUSS: asepEA M ase. defd.NRldve has Juigh« -

potency to apply wettability to a substrate surface, can be easily
wadhed BirRLagmdneteediotay entl dhionof hiehg ubstond esunfddt ot | 18 ose

deri vat ' f : e I ul ose |

e g e e S L R e AL LML)
wet t i ngstaigentmd e her eechh by gedhed atd yl1 300 00 ter2s 0060, 000t Hdemever ,
when 20, t he surface% ea% nt conpositjon is used for poljishing a
sem condittdre substs {%? prgc?]fi%tﬁﬁ’ T°F OOt i SHAP LI @n wafer,

t he weigisaverage.miesul ar wei ght of the wetting agent is
preferably 50,000 to 1,000, 000. When the wei ght-average nol ecul ar
me?aht of the wetting agent is 1,000,000 or 25 |l ess, the dispersion

stabl 111y Oh1bhS i (ACh Ueabitel COMOs!dands pkawed.ien the
wei ght - aver age nolecul ar wei ght of the wetting agent is 50, or
nmor e, SuUnfrecttiagnt treapgpd yindepraveddrabiy idy tanic substadtaents urf acendrs-

fficient i bi 0 Th fth i i
The surfAES (TEa R onpadl (115 1.0 GRNET T 16 OOF 10 oy HHss,

Howev erionittersidfa sarftace Beeatgentheofpesiihigonfi $hesedrifraeepol i shing
a Egm conduct or substrat e_,cwgarti cularly for polishing a silicon 35
wafer,

S5 T e OTHIO R e R Y HYEntOn i prEF SR .00 wpd is

P3P201%§@¢§%ssed compared with The case where a cationic surfactant
cor an anionic surfactant is used, handling in manufacture and
use of the surface treatment composition is facilitated.
Because non-ionic surfactants do not change the pH of the

30 surface treatment composition, the control of the pH of the
surface treatment composition is facilitated in manufacture
and use. Furthermore, non-ionic surfactants have excellent
biodegradability and weak toxicity to a living body and
therefore have a small influence on the environment and little

35 fear for handling.



0.5% by mass. Wen the content of the wetting agent is 0.5% by nmass
or less, the dispersion stability of the surface treatnment ps3psp113945¢
conposition is inproved. Wien the content of the wetting agent Is
0.001% by nass or nore, a function to apply 5 the wettability to a
substrate surface is sufficiently exhibited. The surface
treatment cofposkiiel of the presentylAVEIOn LS Ured dol,publ ecting
a substrate to surface 10 treatnent such as polishing, finsing,

washi ngsuafhdcetohi ngedOint hbsesutfecsutfageméneatoepdstonposefi ohei s
preferably used.in a_final_polishin roces .ripsing process, or a
Washi ngo T Btats TREURIBR The POUgRRGELCOIAthE LiBLETar o SUH

par t3 cubashyl 6aUsRera8opr Ohkemtie 1pol yoxyAL kDEgE adsubstratent osbe
subj ected_to surface treatnent using the surface treatnent

conposi PPb¥osYethelprashkyi nGeReF onPPyRoYepavieeal atkyl I Phered, a

sem conglugt or §5P§é£?é€h9ie§e”EQE?E&&iﬁ@P?%&E&@xy@BH ONE fatty acid
specifically a 20" siTicon substrate, an Si02 substra¥e, an SO
(silicomsoari nsal@esy§tiubsneapgbycal ptaler cfaubgt 2at@, eat gt asand
substr €c_ 1 i urfac oughness
gencr acea By L PE R REE SRR EEh Crat Bu ot e SR o N di e
prdbl enzimpslsustiabtence€d shelseastbelgecthacend rebyaenta®d conposition

of the present invention can be preferably used in surface treatnent
of o si PP LOR R Y SFeareehy Bra ot arrFateshat RYIH BHoBr ks st on
The Suréﬁﬁﬁlk{)ﬁéﬁ@@néu@@n@éﬁétJiQHS‘l@cf:kt@?p@,r eseih1 30k | fyeat | pngan be
manuf act ured by di ssol ving or dispersing the above-nentioned
conmponehfRe otFed ?hadrtmtertyPe hatleelyernrHivibere ol veaypeeyylene.
met hod. The surface treatnent conposition of the present 35
invention has the foll ow ng advantages. P3P2011394SG The
suibace tredmemxeomosing @vlofor e yrlegentcdppdemtdon cont ai ns t he

first s C h 0 rfactant, wherein the second

sur £ ac ot redotr A FRR B ol & R AR R e (TR e

t hat offdthey facsd sstéactamthe and tdiel pumed ddecloont et ofuthecfartist
surfactant _and the content of the second surfactant in the surface
treat dotosi T PS5 0F BRI BB 98 B HasRO L APy SHFY ke

treat "RpSOMMOS| 14 Qo Sf RS- OFASENL ITheeHii-Qn SURR-esses the 10
roughness of a substrate surface subjected to surface treatnent.
TheFef ol ude ¥ig f@Ethe At PR C WOt | P 0T ther priderrod nvent i on
can be ysgd; in gn, application of polishing, rinsing, washing, or
etching a substrate surfaced. O these, the surface treatnent
conposition can be suitably 15 used in applications for finally

| i shi t f f il f d f i nsi t he .surf
of & pol I'shed SBSETave ar Aty FeqBong Rt (S 208 Adet acy.
The surfaee, tdaciad reddeconasigd ofe0fyidiee pyeseit b igwenlib npyL ey

embodi ed as the foll ow ng enbodi nent s, The surface treatnment
cofposidd oS Dr CHaRlent Pdn they or uPCRePxYeitYlR1E A&t i ng

agent. Ahen they sukdacesdd eatmnt £0nRos 14an &M@lﬁ&lwg@éfa}ﬂé}%
agent, the 25 nmetallic contam nati'on of a Ssubstrate caused by 't he
sur f ace ltiydataidmr cohpodst tiast qare s aSuspr edbed seEvadplsesfettahe may
usabl e . | at to ] 0 ic aci.d chelat.ing
agent al%%eladg} éo%gjaeﬁigo?]p%ﬂos p%]gcﬁ)?ﬂﬁ&cn?d{fu 2}1012%“?? )r%J zﬂ]oen .t %‘n% es’ of

am nocardmixiylatciaaci d chel ati ng agents include 30
et?¥lenedianinetetraacetic aci d, sodi um et hyl enedi am net etraacet at e,
nitrilotriacetic acid, sodiumnitrilotriacetate, amoni um
nitrilotriagetabeghhydeoxyet hylet-byhenediagopetincagatizgcadi dalsadioym

hydr oxyet hyl et hyl enedi am netri acetate, diethylenetriam ne
the first surfactant and the HLB value of the second

surfactant are not particularly limited, the HLB values are
preferably 12 or more from the point of obtaining good water

35 solubility. When the HLB values of the first surfactant and



35 pentaacetic acid, sodiumdiethylenetriamne pentaacetate, P3
P2011394 SG triethyl enetetram ne hexaacetic acid, and sodi W8ps0113945¢
triethyl enetetram ne hexaacetate. Exanples of organic phosphonic acid
chel ating agents include 2- am noet hyl phosphoni ¢ aci d,

1- hydr okiyet AgFpaeneuzfactgngi phosphonrcraced, thai Abrst surfactant and
tri(met e p L 1.d) I L an.pe

et aki Shaer iyl SaonRoaRsars D arY SeaRL Shce, pubergate surface.
pent a( nBthyyhenephegsphbai stabidl)fyebhankd, dudf phespheatweati d,

et hane-1, 1, 2-triphosphoni¢c aci.d, eth -| - hydraxy- 1, 1- di phosphoni.c
e, ethBigs L RBr Ry TPRGo ey . e oL piohi: At 15 BERRIEd sy
et hane- dnhe- di-carbaxyethdd. dinhasphiony ccaciks aEthane QXY the HLB
phosphoni ¢ acid, 2- phosphonobut ane-1, 2-di carboxylic_acid, .

1- phosphdheBut ane2lguiateflcar bdRyri EhacPam andtasmpehgfular weights
PhOSPRORESHEREDbA: 8L Uno 15ThES SUEABCE T 58! BRD 1 GOBPOBLE | 0D: 0 e Lhee
present 1 nvention may further contain a known additive suc S an
anti septyéragehticfimpéetieds §2§ Kvdrophehecpresenies nvdinammlez0 of

A kit k i i S in surface
froat ot SRR Er 1 ba B PP he Br Ly 7 G B PERE RS O, o HRE o
pr édentgrowent & otachbokal ngrotue, fandtasusdaet antExdanyd sseeand

sur f act an{gl ha%/i ng_a Weight-averﬂlgg nol ecul ar Wejcght 25 one-hal f or

| ess t HAYIOPPEARTFi PRESELTT attGntde afd PHEPHARY tSRorpouty 20 One
form ofokieukilechs Qrbapm Ohdasn uadik{ut @dogel ution of the surface
treatment conposition which can prepare the 30 surface treatnent
conposition by water dilution. The kit having the form of the

undi | utegh sk UtbRPohSqeasy to handle during circulation as a product.
The surface treatnent conposition can al so be advant ageously prepared
by la sinple nethod of water dilution. 35 53 220113945G The

ot her form the kit | ti.,-conponent. kit tai ned hy .dividing
t he conponen 1’lse con ai_’}cneeiri%r‘?1 R (RS At n%fr)lt hceor%réassl i%n into
sever al ipastisi @amdepaicki ng the sapponenisourdde Mid ipHe @fpaments Uiz ey
be obtai ned by 5 respectively, and js@gar at el y packi ng the conponents

cont ai NeLF HIEhe SUMPARE-1 R at et ConpostR i Hror dPoTRyPHAFRRB A a

stat e vWhel£- amebuddle oMRRReMISHS dHoRd Widdh the eher gemponent.
10&3] Surface treatnment nethod of the present invention A

subfacesuenentcagidnd etmpdelbieseht § nevernteon anda ®thod for
subj ectd r at ace. t t j r -
d ff?&%?ﬁ;iz ¢ 4o yrd ace, tIeal ik 226189 ddI & pygéﬁe? 2a7ie

treat merit conposition o e present invention. re s
t he surdaueoumeat sremcmetdod. | fcaoretingd v, ort hgolriosighmg s sr iofsiang,

of tho BPEER T BT En bambh TRdr i HE S SobAVATas TRd

condi t iFudsnd SWSEL us eshbh St ddiee canvendd onal s\ sisfee=d neatimntamdve-
Su trate.
8% mentioned actions of the first surfactant and the second

surfactant.

The basic compcound used in the surface treatment
composition of the present invention is not particularly
30 limited. Specific examples thereof include ammonia, potassium
hydrate, sodium hydrate, tetramethylammonium hydrate,
tetraethylammonium hydrate, ammonium acid carbonate, ammonium
carbonate, potassium bicarbonate, potassium carbonate, sodium
hydrogen carbonate, scdium carbonate, methylamine,

35 dimethylamine, trimethylamine, ethylamine, diethylamine,

10



20 The surface treatnent nethod of the present invention nmay be
enbodi ed as the follow ng enbodi nent. The surface treatnent

the present invention may 25 be a nethod for polishing a su%gﬁﬁggg&&k
using the surface treatnent conposition containing the particle
conponentiethyihingneasethalpokidshimngepadomaygtbennsedihegeihef-

Al t hough .shin , used_is.not particularly limted, the
poIishiﬁ8§5§§£h§§58§h§%§%%&%8§h 8 ?F%tﬁypgg8913m§88de type. 30

Al t er naiigehylehberpahisbi ng rpad hgagneestabniacpashhgbieccenpapertzine,
and may contain no _particle conponent. . When a substrate is
poIisheHlB?r?Fﬁgﬁdth? YPRet8ur face eFeaPRERY L BLRBE2 B "EhedPleNent
inventi@ath@ipepperatdee Whed Bosibe-siid aee ddpafdEniq e Uposi£ iads
used is not particularly P3P2011394SG1imted.” However, the

t enper afQRBORBAPr eFef Wbl 9r5mpEe60L. tiTRgepePBAlNGsS olnacembinahien.
perfornmed by the surface treatnent nmethod of the present invention
may be polishing for 5 inproving a damage | ayer of the substrate, or
may be fi nalWipotishiwgsfortd it dhe noulal surddces | ayefacd thematment

substrate. Although ol | shi riod for _inproving a danage Layer
of the SThROr AVe 4pGARS bhoPhEoREpERTBr TRt Ratage Fayeronrhatel,
pollioshi tige pesas 0d tomgenerdalbypOetetabl) haussiaA gl aehbRNgudOsHeF | 0gh
of the fLFaé,polisEigg for_finishing a_surface | ayer of the substrate
i s genefaffy: 3BehihubBdrorifigssan alkall ppbalasaibstPatd FeabRsheay
by the &b&ﬁ&ﬁf@ﬂﬁg@%@?ﬂaem&ag BfcEBRaPT §5eMtmbRVENI L 9P s & RrUsh, a
di anond dresser, 15 or an ultrasonic wave may be used together.

Wien a ky®dsiiat ese@iwashedrayet heesuanackeyianaeonbut medhadeof the
present, | i wh f e
Commosi £ B o il ER R P e S P St T Dbt

t edper admmen igm pcafecabty, 1fotas0@G Kydashemgepebvooate s genesal by 1
hour or_| ess. Exanples 25Next, exanples and conparative exanpl es of
the pr SETEOTTeNt TOM W P DROUCR T THRRNE A1 OF  S0Hft A B0 et
surf actsgt 11 anses ople S&iF AI8TY ANdmmén DAS| S0 ELIPOLNCh y@r P88 | | £b&1um
conponent, and a wetting agent 30 were m xed with 1on-exchange water

to prephfEratR f deet IFRRtMEMTRYRDES | 1Y SRR Ex R ANy BRIEO ke
Conpar at ¥ EXanph snds t %ﬂ@fei@!@lﬂeté}hﬁc?nﬁ frfﬂeoﬁdé?ttc?uélh?;%@é‘é and

the second surfactant in ‘each of the surface treatnen
coRpPositdtonsl bt Eaiphiezatiion A5 thel Conparatd veulExespiestd the 35 10

are sh in. T t hough not shown in Table 1, al
M St

P3P2011 rface treatnent conpositions of Exanples 1 to 15
and Conparative Exanples 1 to 10 contained 0.18% by mass of coll oi dal
silica havi an a %%ﬁge rimar article dianeter of 25 nmas the

particle compdnéit?, % Hh\? d CofFOITIRICh 18 dDe FETEASEC

conpounthe ikt Bty essn of s hyh fl1oel ) ul Oge LU NA Ghg as
meéght-avera e nol ecul ar_wei ght of 250,000 as the wetting agent, and
had-a

pHiss & (f 112 S Gl ke DTG He TR o ke 8 par tigiee The
di anet Qlorfledhe £OI4ALAR1 1 P16 ] 660 ¥R fEhELET 0890 UL Ny A BULT A8, RLFR:

when a substrate to be subjected to surface treatment using
the surface treatment composition is a silicon wafer, the
content of the basic compound in the surface treatment

30 composition is preferably 0.0001% by mass to 0.5% by mass and,
more preferably, 0.001% by mass to C.25% by mass. When the
content of the basic compound is within any of the above-
mentioned ranges, the basic compound has a practical advantage

in that the etching action caused by the basic compound is

35 moderately alleviated by the functions of the first surfactant

11



10 FlowSorb Il 2300 manufactured by Mcromeritics Instrunent
Corporation. The sumof the content of the first surfactant,gnd,t{he
content of the second surfactant in each of the surface treatnent
conpositions, and the ratio of the total nunber of carbon atons of
the secend Shef aecant svrfhetsum of 15 the total nunber of carbon
atons of the first surfactant and the total nunber of carbon atons of
the second surfactant are also shown in Table 1. The surfaces of
silicon<viaters were polished under 20 conditions described in Table 2
with the respective surface treatnent conpositions of Exanples 1 to
15 and Conparative exanples 1 to 10. The used silicon wafers had a

di sk shape hpvd ngzttetli cvt£ined BO0-HEN s1B-tyie S A 0N oo & Yst e
orientation of <100>, and_a resistivity of 0.1 Qcmor nore 25 and

| ess t hARNEBBOESchP FhessiVeceh %%E%sae%eu%@eaf%mpw%mm narily
pol i shi agn¥hihea pR! tﬁ@l QQr%EHéWrééEﬁQﬁ‘t nadk, 9% 1 AMZOX1104)

manuf actured by Fujim |Incorporated. The surfaces of the polished
sili conpwaf%?f@bb? Usahgthﬁewaoere@@@@tm‘e sonfate, taganuentas

CONposi t rativ 1to 10
wer e %%?%%9%9 ﬁ&g#%l%%sg%&?l on dlggl{rggheﬁr cann%;’ fne other
madef acd:@mpdndarytKLA Sli&rmlc@dﬂgqr atdrotedahDMB neder, THe-ore st itch of
eval uatLon of haze | evels of the surfaces of th I|s ed SI | i con

vaf er s %Js%ﬁg%rf“%%t?ﬁel?reﬁgﬁ?% rﬂ?ya]?%l%%oﬂﬁW% LU ThAERT in
Tabl e lart&r P3nb204d 39406 t e 608 Wisn " 4n 1@@@@&@@@@%5{1@ fﬁzﬁe
| evel was reduced by 10&3 nmore conpared to Conparative Exarrp

"B" i ndithtes ¢harapnee h‘a%‘éeqfev@x Hast k bHed edh byr 506 opr ¢beealakel. Iess
than 10% "C' indicates that the haze | evel was reduced by less 5
than 5% and "D' indicates that no reduction in the haze | evel was
obdér vetPzompakedenpQoepar at i ve Exanpl e 2. The surfaces of a
silicon wafers having P-type conduction, a crystal orientation of
<100>, a resistivity of 0.1 Qcmor 10 nore and |l ess than 100 Q cm
and a size mheﬁ&ummair@amr@tpro@nipamﬂdrquj icehed i thparticle
polishin %ﬂsl urr de name of GLANZOX 1104) manufactured by Fujim

| ncor poratey; =y 'd (& PakerE L50IGCnREE Sid M NSERANS &s p@i‘é@éﬂa&éd’ in

Tabl e %;dgightg1esﬁ@§tpje§ﬁé vestedace treatment conpositions of
Exanples 1 to 15 15 and Conparative Exanples 1 to 10. The surfaces of

th@opollshed silicon wafers were rinsed in flowng water of a flow

rate of 7 Lig Eqr ?Fﬁ%@d%f Eﬂ%“PaEQ% 'lh%%@ g%%%r%SN% used

vertically s 6od and rest. After a lapse seconds

maxi rrurmrdﬂslcta'\c&\lhewveemnklmedq)ersnpﬂherqn afi eaicte 2G 8idiircgn cmf:esr and a

wet regqgi.on on the s on fer, surface s neasured. The results of

eval uati oncoor*lav(/etaf%cl) 411%%%&' t?i[é)wﬁgleirs hgg,%s Plair%&ﬁl\?aFQF‘pgﬂfePﬁcéSb&é’éd

on the NedsisE@Erale slowicon Hhexeakusnchwekt abilhbtyaii giTabke 1.
he colum,. "A" indicates that the maxi nrum di stance between t he

pe?épheﬁ"&?@ﬂ% Sl 91 iSOT IR ETEd el Metd reyirdie fpass anhesiause
| 8sS: ille IHGRALLS dfipind i JRY MUPLALShANGE: VAS dHE Aty RGN

40 mmor less, and "C" indicates that the nmaxi nrum di stance was nore
than 4GI#ARCB0 dipxipe g.s11ed 4 SG Table 1 First surfactant Second
surfact ant

When the surface treatment composition is used for
30 polishing a semiconductor substrate, particularly polishing a
silicon wafer, the particle component contained in the surface
treatment compeositicon is preferably colloidal silica or fumed
silica, and more preferably, colloidal silica. When colleoidal
silica or fumed silica, particularly colloidal silica is used,

35 scratches generated on a substrate surface by polishing are

12



Total number of carbon atons of second surfactant/sum of total nunber

of carbon atons of first surfactant and total nunber of carbgn,atong,
of second surfactant [/0] Zell Xm qunom Structure Wi ght-average

nol ecul ar wei ght HLB val ue Structure Wi ght-average nol ecul ar wei ght
HLB val gecsaasefl- cohtenpabii¢le stompenert amy arlt bote erte off sdeond

sur f act gt EDY WELON hacorBRTP! 6,10 PFO,BPR,PEQ, 090,16, 1 CPECS

combination.

5 When the surface treatment composition is used for
polishing a semiconductor substrate, particularly polishing a
silicon wafer, the particle component contained in the surface
treatment composition preferably has an average primary
particle diameter of 5 to 100 nm, and more preferably, 10 to

10 40 nm. The average primary particle diameter is obtained from
a specific surface area determined by a specific surface area
determination method (BET method) of powder by using gas

adsorption.

15 When the surface treatment composition is used for
polishing a semiconductor substrate, particularly polishing a
silicon wafexr, the content of the particle component contained
in the surface treatment composition is preferably 0.01% by
mass or mocre, and more preferably, 0.05% by mass or more.

20 When the content of the particle component is 0.01% by mass or
more, and more specifically 0.05% by mass or more, the

pelishing rate of a substrate is improved.

The content of the particle component contained in the

25 surface treatment composition is also preferably 5% by mass or
less, and moré preferably, 1% by mass or less. When the
content of the particle component is 5% by mass or less, and
more specifically 1% by mass or less, the dispersion stability
of the surface treatment composition is improved.

30
<Wetting Agent>

The surface treatment composition may further contain a
wetting agent. The wetting agent is effective in keeping a

35 substrate surface hydrophilic. When the wettability of a

13
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substrate surface is reduced, foreign matters adhering to the
substrate is apt to remain without being removed by washing.
When the foreign matters remain on a substrate, the surface

accuracy of the substrate may be reduced.

Examples of the wetting agent To be used include a
celiulose derivative such as hydroxyethyl cellulose,
hydroxypropyl cellulose, and carboxymethyl cellulose; a vinyl
polymer such as pclyvinyl alcohol, polyvinyl pyrrolidone, and

10 poly-N-vinylformamide; a polysaccharide such as starch,
cyclodextrin, trehalose, and pullulan; polyacrylamide; and
polymethylmethacrylate. Because a cellulose derivative has
high potency to apply wettability to a substrate surface, can
be easily washed out, and do not remain on the substrate, a

15 cellulose derivative is preferable. Of these, hydroxyethyl

cellulose is particularly preferable.

The weight-average molecular weight of the wetting agent
to be used is generally 30,000 to 2,000,000. However, when
20 the surface treatment composition is used for polishing a
semiconductor substrate, particularly for polishing a silicon
wafer, the weight-average molecular weight of the wetting
agent is preferably 50,000 to 1,000,00C. When the weight-
average molecular weight of the wetting agent is 1,000,000 cor
25 less, the dispersion stability of the surface treatment
composition is improved. When the weight-average molecular
weight of the wetting agent is 50,000 or more, a function to
apply the wettability to a substrate surface is sufficiently
exhibited.
3C
The content of the wetting agent in the surface treatment
composition is generally 0.001 tc 1% by mass. However, when
the surface treatment composition is used for polishing a
semiconductor substrate, particularly for polishing a silicon

35 wafer, the content of the wetting agent is preferably 0.001 to

14
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0.5% by mass. When the content of the wetting agent is 0.5%

by mass or less, the dispersion stabilility of the surface

treatment composition is improved. When the content of the

wetting agent is 0.001% by mass or more, a function to apply
5 the wettability to a substrate surface is sufficiently

exhibited.

The surface treatment composition ¢f the present
invention is used for subjecting a substrate to surface
10 treatment such as polishing, rinsing, washing, and etching.
Of these, the surface treatment composition is preferably used
in a final polishing process, a rinsing process, or a washing
process in which the roughness of the substrate surface
particularly causes a problem.
15
Although a substrate to be subjected to surface treatment
using the surface treatment compositicon of the present
invention is not particularly limited, a semiconductor
substrate or a magnetic substrate, and more specifically a
20 silicon substrate, an 8i0, substrate, an SOOI (silicon on
insulator) substrate, a plastic substrate, a glass substrate,
or a guartz substrate, in which the surface roughness
generated by etching caused by the basic compound is apt to
cause a problem, is suitable. Of these, the surface treatment
25 composition of the present invention can be preferably used in
surface treatment of a silicon wafer requiring a smooth

surface having high precision.

The surface treatment composition of the present
30 dinvention can be manufactured by dissolving or dispersing the
above-mentioned components other than water, in water

according to an ordinary method.

The surface treatment composition of the present

35 invention has the following advantages.

15
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The surface treatment composition of the present
invention contains the first surfactant and the second
surfactant, wherein the second surfactant has a weight-average

5 molecular weight one-half or less that of the first
surfactant; and the sum of the content of the first surfactant
and the content of the seccond surfactant in the surface
treatment composition is 0.00001 to 0.1% by mass. The surface
treatment composition of the present invention suppresses the

10 roughness of a substrate surface subjected to surface
treatment. Therefore, the surface treatment composition of
the present invention can be used in an application of
polishing, rinsing, washing, or etching a substrate surfaced.
Of these, the surface treatment composition can be suitably

15 used in applications for finally polishing the surface of a
silicon wafer and for rinsing the surface of a polished

substrate particularly requiring high surface accuracy.

The surface treatment composition of the present

20 invention may be embodied as the following embodiments.

The surface treatment composition of the present
inventiocn may further contain a chelating agent. When the
surface treatment composition contains a chelating agent, the

25 metallic contamination of a substrate caused by the surface
treatment compositiocn can be suppressed. Examples of the
usable chelating agent include an aminocarboxylic acid
chelating agent and an organic phosphonic acid chelating agent.
Examples of aminocarboxylic acid chelating agents include

30 ethylenediaminetetraacetic acid, sodium
ethylenediaminetetraacetate, nitrilotriacetic acid, sodium
nitrilotriacetate, ammonium nitrilotriacetate,
hydroxyethylethylenediaminetriacetic acid, sodium
hydroxyethylethylenediaminetriacetate, diethylenetriamine

35 pentaacetic acid, sodium diethylenetriamine pentaacetate,

16
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triethylenetetramine hexaacetic acid, and sodium
triethylenetetramine hexaacetate. Examples of organic
phosphonic acid chelating agents include 2-
aminoethylphosphonic acid, l-hydroxyethylidene-1,1-

5 diphosphonic acid, amino tri{methylenephosphonic acid),
ethylenediamine tetrakis{methylenephosphonic acid),
diethylenetriamine penta(methylenephosphonic acid), ethane-
1,1-diphosphonic acid, ethane-1,1,2-triphosphonic acid,
ethane-1-hydroxy-1, 1-diphosphonic acid, ethane-l-hydroxy-

10 1,1,2-triphosphonic acid, ethane-1,2-dicarboxy-1,2-
diphosphonic acid, methane hydroxy phosphecnic acid, 2-
phosphonobutane-1, 2-dicarboxylic acid, l-phosphonobutane-

2,3,4-tricarboxylic acid, and a-methyl phosphonosuccinic acid.

15 The surface treatment composition of the present
invention may further contain a known additive such as an

antiseptic agent if needed.

[2] Kit of the present invention
20
A kit of the present invention is used for preparing the
surface treatment composition of the present invention. The
kit of the present invention contains the first surfactant,
the second surfactant having a weight-average molecular weight
25 one-half or less that of the first surfactant, and the basic

compound.

One form of the kit is a form of an undiluted solution of
the surface treatment composition which can prepare the
30 surface treatment composition by water dilution. The kit
having the form of the undiluted solution is easy to handle
during circulation as a product. The surface treatment
composition can also be advantageously prepared by a simple
method of water dilution.

35
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The other form of the kit is a multi-component kit
obtained by dividing the components contained in the surface
treatment composition into several parts and packing the
components. The multi-component kit may be obtained by
respectively and separately packing the components contained
in the surface treatment composition, or may be packed in a
state where any of the components is mixed with the other

component.

[3] Surface treatment method of the present invention

A surface treatment method of the present invention is a
method for subjecting a substrate to surface treatment using
the surface treatment composition of the present invention.
More specifically, the surface treatment method is a method
for polishing, rinsing, washing, or etching the substrate.

The surface treatment composition of the present invention can
be used on the same apparatus and condition as those used in

the conventional surface treatment of a substrate.

The surface treatment method of the present invention may

be embodied as the following embodiment.

The surface treatment method of the present invention may
be a method for polishing a substrate using the surface
treatment compesition containing the particle component. In
this case, a polishing pad may be used together. Although a
polishing pad to be used is not particularly limited, the
polishing pad may be a nonwoven fabric type or a suede type.
Alternatively, the polishing pad may contain a particle

component, and may contain no particle component.

When a substrate is polished or rinsed with the surface
treatment method of the present invention, a temperature when

the surface treatment composition is used is not particularly

18
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limited. However, the temperature is preferably 5 to 60°C.

The polishing of a substrate performed by the surface
treatment method of the present invention may be polishing for
improving a damage layer of the substrate, or may be final
polishing for finishing a surface layer of the substrate.
Although a polishing period for improving a damage layer of
the substrate depends on the depth of the damage laver, the
polishing period is generally 0.1 to 10 hours. A polishing
period of the final polishing for finishing a surface layer of

the substrate is generally 30 minutes or less.

When a substrate i1s washed by the surface treatment
method of the present invention, a brush, a diamond dresser,

or an ultrasonic wave may be used together.

When a substrate is washed by the surface treatment
methed of the present invention, a temperature when the
surface treatment composition is used is not particularly
limited. However, the temperature is preferably 10 to 9%0°C.

A washing period is generally 1 hour or less.

Examples

Next, examples and comparative examples of the present

inventicon will be described.

All or a part of a first surfactant, a second surfactant,
a basic compound, a particle component, and a wetting agent
were mixed with ion-exchange water to prepare surface
treatment compositions of Examples 1 to 15 and Comparative
Examples 1 to 10. The details of the first surfactant and the
second surfactant in each of the surface treatment
compositions of Examples 1 to 15 and Comparative Examples 1 to

10 are shown in Table 1. Although not shown in Table 1, all
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the surface treatment compositions of Examples 1 to 15 and
Comparative Examples 1 to 10 contained 0.18% by mass of
colleidal silica having an average primary particle diameter
of 25 nm as the particle component, 0.005% by mass of ammonis

5 as the basic compound, and 0.01% by mass of hydroxyethyl
cellulose having a weight-average molecular weight of 250,000
as the wetting agent, and had a pH set to 10.2. The wvalue of
the average primary particle diameter of the colloidal silica
was determined using a surface area determination device

10 FlowSorbh IT 2300 manufactured by Micromeritics Instrument
Corporation. The sum of the content of the first surfactant
and the content of the second surfactant in each of the
surface treatment compositions, and the ratio of the total
number of carbon atoms of the second surfactant to the sum of

15 the total number of carbon atoms of the first surfactant and
the teotal number of carbon atoms of the second surfactant are

also sheown in Table 1.

The surfaces of silicon wafers were polished under

20 conditions described in Table 2 with the respective surface
treatment compositions of Examples 1 to 15 and Comparative
examples 1 to 10. The used silicon wafers had a disk shape
having a diameter of 200 mm, P-type conduction, a crystal
orientation of <100>, and a resistivity of 0.1 Q-cm or more

25 and less than 100 Q-rcm. The silicon wafers were used after
preliminarily polishing with a polishing slurry (trade name of

GLANZOX 1104) manufactured by Fujimi Incorporated.

The surfaces of the polished silicon wafers by using the
30 respective surface treatment compositions cf Examples 1 to 15
and Comparative Examples 1 tc 10 were measured by a wafer
inspection device “Surfscan SP2” manufactured by KLA Tencor
Corporatibn in DWO mode. The results of evaluation of haze
levels of the surfaces of the polished silicon wafers based on

35 the measurement are shown in the column “haze” in Table 1. 1In
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the column, “A” indicates that the haze level was reduced by
10% or more compared to Comparative Example 2; “B” indicates
that the haze level was reduced by 5% or more and less than
10%; “C” indicates that the haze level was reduced by less

5 than 5%, and “D” indicates that no reduction in the haze level

was observed compared to Comparative Example 2.

The surfaces of a silicon wafers having P-type ccnduction,
a crystal orientation of <100>, a resistivity of 0.1 Q-cm or
10 more and less than 100 Q-cm, and a size of 60 mm square were
preliminarily polished with a polishing slurry {trade name of
GLANZOX 1104) manufactured by Fujimi Incorporated, and then,
were polished under conditions described in Table 3 with the
respective surface treatment compositions of Examples 1 to 15
15 and Comparative Examples 1 o 10. The surfaces of the
polished silicon wafers were rinsed in flowing water of a flow
rate of 7 L/min for 10 seconds. Then, the silicon wafers were
vertically stood and left at rest. After a lapse of 30
seconds, a maximum distance between the periphery c¢f each
20 silicon wafer and a wet region on the silicon wafer surface
was measured. The results of evaluation of wettability of the
polished silicon wafer surface based on the measurement are
shown in the column “wettability” in Table 1. In the column,
“A” indicates that the maximum distance between the periphery
25 of the silicon wafer and the wet region was 5 mm or less; “B”
indicates that the maximum distance was more than 5 mm and 4C
mm or less, and “C” indicates that the maximum distance was

more than 40 mm.

30
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Example | | PEO-PPO-PEQ | 9000 | 16 | clorEOs | 378 | 12 | o0.001 52 Al A
Example2 | PEO-PPO-PEO | 9000 | 16 | CIOPEOS | 378 | 12 | 0.001 62 Al A
Example3 | PEO-PPO-PEO | 9000 | 16 | CIOPEO5S | 378 | 12 | 0.001 69 Al B
Example4 | PEO-PPO-PEO | 9000 | 16 | CIOPEOS | 378 | 12 | 0.001 73 Al B
Example 5 | PEO-PPO-PEQ | 9000 | 16 | CIOPEOS | 378 | 12 | 0.001 77 Al B
Example 6 | PEO-PPO-PEO | 9000 | 16 | CIOPEOIO | 598 | 15 | 0.001 40 Al A
Example 7 | PEO-PPO-PEO | 9000 | 16 | CIOPEOIO | 598 | 15 | 0.001 50 Al A
Example 8 | PEO-PPO-PEO | 9000 | 16 | CIOPEQI0 | 598 | 15 | 0.001 73 Al B
Example 9 | PEO-PPO-PEO | 9000 | 16 | CloPEOIO | 598 | 15 | 0.001 67 Al B
CIOPEO5 | 378 | 12 _
Example 10 | PEO-PPO-PEQ | 9000 | 16 — 0.001 50 Al A
C24PEO20 | 1308 | 15
Example 11 C24PEO20 1308 | 15 | C10PEOIO | 3598 | 15 | 0.0002 31 Al B
Example 12 C24PEO20 1308 | 15 | CloPEO10 | 598 | 15 | 0.0001 18 Al B
Example 13 CI0PEQI0 598 | 15 PEG 200 | 20 | 0.0002 6 B| B
Example 14 CI2PEOI5 846 | 15 | C8PEO6 394 | 13 | 0.0001 36 Al B
Example 15 | PEO-PPO-PEQ | 16000 | 17 | C24PEO20 | 1308 | 15 | 0.001 43 B| B
Comparative
Example 1 B B ) ) ) ) ) i DA
Comparative | proy ppopro | 9000 | 16 . ; - | o001 0 D| A
Example 2
Comparative | ppn ppoypEg | 9000 | 16 ; - - | 0.003 0 D| A
Example 3
Comparative
Example 4 - - - PEG 4000 | 20 | 0.0001 100 D| A
Comparative - - - | ClOPEOS | 378 | 12 | 0.0001 100 cl A
Example 5
Cgmpa"at“’e C12PEQ40 1956 | 18 | CI2PEO30 | 1506 | 17 | 0.0002 20 p| C
xample 6
Comparative | ~5pEug | 1956 | 18 | cl6PEO20 | 1122 | 16 | 0.0001 10 Dl ¢
Example 7
Cgmparaﬁ"e PEO-PPO-PEO | 2000 | 16 | CloPEO10 | 3598 | 15 |0.000009 73 cl A
xample §
Comparative | nooy oo ppo | 9000 | 16 | CIOPEOIO | 598 | 15 | 0.13 80 D| C
Example 9
Comparative | ~oyppeyg | 1308 | 15 | clopEOto | s9s | 15 | o001 93 D C
Example 10

PEO-PPO-PEC: block copolymer of polyoxyethylene-

polyoxypropylene
CBPEO6: polyoxyethylene (6} 2-ethylhexyl ether
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sor bi t ap, ea E I Tabl e 2 Poli shing

machi ne EB?b \AE?JOQHFQHH?[% m&gﬁ?n 3§gh manuf actured by

Ckarfot ock/ﬁehome TpolyWaykshylLede) (PO | $hungl| eader15 kPa Rotation

ion sp eed of head: 30 rpm

ngfghﬁgbggééggg:B%?&g%yetgyiggéR?ggg cety ether P

C24PEQ20: polyoxyethylene (20) sorbitan monooleate

PEG: peolyethylene glycol

10 Table 2

Polishing machine: Single wafer polishing machine PNX-322 (manufactured by
Okamoto Machine Tool Works, Ltd.)

Polishing load: 15 kPa

Rotation speed of surface platen: 30 rpm

Rotation speed of head: 30 rpm

Polishing period: 4 min

Temperature of surface treatment composition: 20°C

Feed rate of surface treatment composition: 0.5 L/min (continuously fed without
being circulated)

Table 3

Polishing machine: Bench-type polishing machine EJ-380IN (manufactured by
Engis Japan Corporation)

Polishing load: 15 kPa

Rotation speed of surface platen; 30 rpm

Rotation speed of head: 30 rpm

Polishing period: 1 min

Temperature of surface treatment composition: 20°C

Feed rate of surface treatment composition: 0,25 L/min (continuously fed without
being circulated)

As shown in Table 1, it was found that the haze levels cof
15 Examples 1 to 15 are lower than those of Comparative Examples

1 to 10.
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Tenperature of surface treatnent conposition: 20C Feed rate of
surface treatnment conposition: 0.5 L/mn (continuously fed ydhoutgsage
being circulated) Table 3 Polishing machi ne: Bench-type polishing
machi ne EJ- 3801N (nmanufactured by Engi s Japan Corporation) Polishing

| oad: 15 kPa Rotation speed of surf§g@IH§aten: 30 rpm Rot ati on speed
of head: 30 rpm Polishing period: 1 mn Tenperature of surface
treatnent conposition: 20C Feed rate of surface treatnent

conposi tion:10. 25501 hage (com theoustympesi W ehotnpel signeia cid agied)
As sho ' 1, i f hat the,_haze lLevel f 15 Exappl es
o 154F B P BRRE  RancrRnRe "o CSkAar At FvB-BramprEo i fy 189 VBERLS
P2011394h &Gtk ARNE treathenA sumpaeéttoeahmenhgcanpasbti Bnoeompresi ng
a first surfactant second surfactant, basi ¢ conpound, and water,
5 the surfackiTrom ndht CONPBRi 17 HERA haiae ph WL & o Yo aos

wher ei npbhecsesendesyntaghantahasoc2 Wekghthavepagenaokeedkas webaghtnt,
one-half or less that of the first surfactant, and the sumof a
content2Bf the FPRsPisarfaptant ahdthecbhreht serfapbasbeand a content
surfactgptij s Qe88981559f905359y1§3550Oé@l to 8.14Ng,SyLface

treat ment conposition according to clfarm 1, wherein 4 Fatio of a

t otldl nunber of carbon atons of the second surfactant to a sumof a

total nunmb carbop ato of the first surfactant and the total
homper ot o SRR 8L TP L e LLESLaPHLEATHEE (80 L PG ah I 1,
3. The sheface areatienbfcanposili aomaeeobdi 8grbonckabms loor tRe

wherein the first _surfactant has a wei ght-average nol ecul ar wei ght of
500 to 20°900. Sepfactant sLoTResSuY PEcR tPeat nBrTPRBnpbsFRFopn atoms

accordi fg tBcanyrones@frebobkA® AnkiotBe WOELEI Huketh bhecfibst atoms
surfactant and the second surfactant are non-ionic surfactants. 255.

The >sur®hcen e r eataeft SeoAPSERETE oS atchbPdPBY-to any one of claims 1 to
4, further conprising a particle conponent. 6. The surface
treatment conposition according to claim5, wherein the particle
conponent i S3.siThecondiasd dereBOnent composihelsurd@serdimeatientlaim 1
conpositio q&gordin further conprising

g.to any_one of cl ai 1to 6,. t
vt R eEELRAE PSP S Ok LM o ds L i GEBEA 4T on
accordimgléoubay waegidd of sb@i v® 10f00d, wherein the surface
tr%%tnent conposition is
4. The surface treatment composition according to any one

of claims 1 to 3, wherein both the first surfactant and the

second surfactant are non-ionic surfactants.

25 5. The surface treatment composition according to any one

of claims 1 to 4, further comprising a particle component.

6. The surface treatment composition according to claim 5,
wherein the particle component is silicon dioxide.
30
7. The surface treatment composition according to any cne

of claims 1 to 6, further comprising a wetting agent.

8. The surface treatment composition according to any one

35 of claims 1 to 7, wherein the surface treatment composition is
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P3P2011394SG used in an application of subjecting a silicon wafer to

surface treatment. 9. The surface treatment conposition acG:dhnthdQs
any one 5 of claims 1 to 7, wherein the surface treatnent conposition

is used in an application of polishing or r|nS|ng_a surface of a
subst r ateed1dn AnkEPPLsFapiepaPfngubhecsingazesitbapnereiedbnpositi on

10 accog@i-pg-Lorany+Qpg+of clainms 1 to 9, the kit conprising a first
surfactant, a second surfactant having a wei ght-average nol ecul ar
wei ght one-half or less that of the first surfactant, and a basic

conpound. 15]1. £ surf ce. treatment, nethod NPri Si al i shin
washing, ri ﬁ%r ng.S of et eht ng- & SUrtaceEOH 1{]%%”6& C&ﬂ%} h%{y one
sur fsaceof r ehd imat 1 cooposi irh@ﬂeﬁr@c’ohidl sgrfacanyrofeneht ctapdsdtion 7is

2012. A surface treat nt thog rlslng polishing or rinsing a
sur f ace*¥F9 alRuPRt # 8P ﬁ%?h%ntﬂ @%+ ALY reat FERt 1o npoiffdre of a

accordi sig-$orapy. one of clains 1 to 7. 13. The surface
treatnment method according to claim11l or 25 12, wherein the
substrate is a silicon wafer

10. A kit for preparing the surface treatment composition
10 according to any one of claims 1 to 9, the kit comprising a
first surfactant, a second surfactant having a weight-average
molecular weight one~half or less that of the first surfactant,

and a basic compound.

15 11. A surface treatment method comprising polishing,
washing, rinsing, or etching a surface of a substrate using
the surface treatment composition according to any one of

claims 1 to 7.

20 12. A surface treatment method comprising polishing or
rinsing a surface of a substrate using the surface treatment

compesition according to any one of claims 1 to 7.

13. The surface treatment method according to claim 11 or

25 12, wherein the substrate is a silicon wafer.

25



