1 DESCRI PTI ON POLI SHI NG COMPCSI TI ON FOR SI LI CON WAFERS 5 Techni cal
Field [0001] The present invention relates to a polishing conposition
for a silicon wafer, a nethod for manufacturing a sem conductor
substrate using the polishing conposition, and a nmethod for polishing
a silicon wafer with the polishing conposition. 10 Background Art

[ 0002] A polishing conmposition including silica particles has been
known as a polishing conposition us@&@ESCRIIIOMN a silicon wafer that
is used in the manufacture of a sem conductor substrate. In this type
of polishing conposition, there are probl ens such that the surface
defects (LPD: I|ight p Sq-ﬁfl‘@ due to 15
t he aggl onerati on of t ica parti c I@NF@SHS n@ﬁr@ggg shi ng
conposition is flltered to renove an aggl onerate, the fllter is

cl ogged (se tent Docunent 1 and Patent Docunent 2).

Mor eover% &e%@mﬂ%‘il nmprove the polishing rate, a polishing

conposi tion Egﬁlg I

i ncluding a [@I?](Iﬂ?r ogg%bg%ﬁl?talﬁﬁéﬁﬁgﬁg?%ﬁ%%ﬁg? een é)iB%o& gﬁﬁ() isaié?oe @%ﬂ?@af oha
Docunent 3) .m&bodfor maﬂfactmmmoﬁt’amtsulﬁ&ﬁmm tl{eqm%ngadnﬁmsmon,
Docunment 1: JP 200 &@5 8A Pat ent Doc rren JP. 2008- 53415A

25Pat ent  Do@ffH@petao 08 JFYIR %Wf-t e nofishinagomppeition.
11(1999)-116942A Di scl osure of Invention Problemto be Sol ved by the
I nvention 30 [0004] Patent Docunent 1 is intended to prevent clogging
of a fillDer &nkigmunqbﬁstes a pol i shing conposition including colloidal

silica, pot m hydr.oxi de, and po i bi car at e However ,

since the p .ﬁ@og%}ﬁ%gqnﬂ?%ﬁm B%&gs C%B@i%‘ﬁﬁ ghbesrdmewnoas'a

pot assi um i ]ﬁ@%

a silicon V\%]B %Sr aﬁbsg%ﬁ%{sé%%oq{oﬁf%hgﬁh%n ivgfre ace d %Egé% gﬁé I?Hﬁ%ﬁ%r%f
si | i con waf ersemiypndecor subaisatey . Inﬂﬁ@%]a oRatlishing Paaposiiin, Zhdre aintreblded

d h nd hi n i d
| east one (gt bt B urebftte {3 bl g S of 4 ofiten waier sectads o
pol yvi nykpy rcﬁ@élggqmﬂ@iaaaﬁomb xﬁl%la gmﬂefsoarm&ﬁhe SR e doiton is filtered

wever, polishing with pol 1 shing conpositi on cannot "achi eve
S at i sfact or yo pEohdve Ianwgg]oateeate the Giltes iskehizget (s@;egn?atenBDpcmpelsbe]sami

polishing c tion i ng a wat sol ubl e macr.onol ecul ar
conpound i n%%bﬁc’ﬁnﬁ?ﬁ 0;@9 e%’&‘?ﬁ’é’i‘?’lﬁ‘?fgmé‘?lB’EPb’egﬁFc lighing rate, a polishing
pol yet hyl en%blﬁb&@moﬂ'{%‘é@ﬂl%fudeé’\@ %té%ﬁb%h&ﬁin@ﬂcﬁ@f%ﬁio&h&%&l&dﬁé gd,

silica 10 particles are aggl onerated by the water-sol uble

macr onol ecungrogeorpuiaidng gl@hpdhaﬂgemiemwrt(seﬁg&wmdmhcamm@) group,
resultlgﬁ in the degradation of the surface state of a silicon wafer
(e.g., e generation of scratches). [0007] Patent Docunent 4 is

i ntended t opPRIPAPMEdRNRO! 1 shing rate and the wettability of the
surface of an object to be polished and proposes a polishing 15
conposi t i onPateelt ecwmembgdr oxyet hyl cel l ul ose (HEC). However, the use

of the HEC m an o] 3 silica particles, and even
if the poli i@%@ fé%tﬁBB Pﬁlﬁ%‘?ﬁl%q j]?gﬁ(’gi@é% fhe filter is clogged at
once. Therefore, phenPDbiusiine: gpgmg,gmgg cannot be filtered

i mredi at el y before polishing. [ 0008] Mbreover, the polishing

conposi €bon is geB@heatDyctmmltédJEH@D%lﬁ}ﬂﬁ)éﬁorted inthe 20 formof a
concentrated Ii q lity of the concentrated
liquid of the pol %ﬁ%@ 3.%8@?@3@%2 “equi red. [0009] The

present invention prOV|des a polishing conposition for a silicon
wafer that not only can achieve high-speed polishing of a silicon
waf er and e@sasl:loeuw&l@mmmge stability of the concentrated liquid

and good we t urfac of the silicon 25 wafer, but also

can reduce @F%’gﬂ? Olﬁei}?}i@@rlnv 9Bt hod for manuf acturing a

seni congdyict gyoogM bpaneaﬁ Bodéhdd 1158 tERlel $HhRYe HUBRERIslor 9 RiteARH FrofBl03d
polishing composition including colloidal silica, potassium hydroxide, and potassium

bicarbonate. However, since the polishing composition includes a sodium ion and a



macr onol ecul ar conpound includes a constitutional unit (al)
represented by the 3 follow ng general formula (1), a constitutional
unit (a2) represented by the follow ng general forrmula (2), and a
constitutional unit (a3) represented by the follow ng general fornula
(3). The total of the constitutional uni t2(a3) is 0.001 to 1.5 nol%
of the constitutional units of the macronol ecul ar conpound. 5 [0011]
[ Cheni cal Fqgjomssmlion; 4B1dsi¢ébrains(ard likelth adhedto thbtsutfact of a @Behh waferX
( 3) [0012] (where Ris a Cl to C3 alkyl _group, and X is a

const i t ut i orfd a xesik of this, themuiace defeesmolghe silicomwalenpiag ootue easily. i s

derived fro u t ed comound, copol ynetri z ewith a vinyl,.

al conol | ovaORL: PaRRLIR B SR IRHEE R AT M ERD Rptobehelrs e
a sen conduGbRihoStifs inchidengOdt 1843 ol 1596 6f watliesHuble BolyAfel selegePRbAshi Ng
a silicon wafer with the pO|IShIRIg conpositiqon for a silicon wafer of

the presént Holvinyinysrelidone pbnoly(Navingfamantide), g} ansadkaly dHewdvies palishing
waf er of the,. . | nt i . ncl ol i shi. a_silicon fer
wth the polT ORI shIYEP b LS ER R N Bk, Soen
invention. HHGEBEt Pattint Doeurh&eIiropotes b BOHhinglddendkiEise Mcludingat i on can
provi de a polishing conposition for a silicon wafer that not only can
achi eve hi ghivaeresiipemagionipdecstar gorspeunddnclinding e nivegasveontainigs gerupcuch
storage stahjli . CO |.i qui od. wet.t abil i.t.y. of
the sili con%\?\y‘) %gth%ﬁ?:e H]glllng'o rig%é‘{eghﬂ%g ﬂc‘i%g’é’g?}ﬁlgg%‘g’g%’%ﬁ t]‘gélrlé,)eaaé]}rlr%at hod
f or manubac tpartidlés e ag¢Tomersdethothe SiHist soRile ttdeholdetlap @drhpiinddncluding
conmposition, and a nethod for polishing a silicon wafer with the

pol i shi ng cdéhpvidrogerygontaining gyous prespiianginde desrpagtian of bhe sutasa stade ofm

t he findi ”g%ﬂltc&?%aﬂ[@‘?@ t&gg%%%agﬁg&c& ition includes the

macr onol ecul ar corrpouri%l’ i nél udi ng a constitutional unit (al)

repr esent ed [(007f hPafeat Dovirfightgias attandddas b vé (e poliskiap shtetautlithaal
unit (a2) represented by the follow ng general formula (2), and a

const i t ut i oneattability of the purfaceas pa sbingtaa bepolishad pad prrpseg agelisghing

: | 3). | ey Y : .
02001 1457 gonBodsfeldbe 18h Ry Sl ABRIOGIELT RN el eluct Pl
conpound ( stehlsao frasr anadehandrate of eilipd padiclrayandl even ifehepdiishitisabgosition

"a macronol ecul ar conpound having a cation group” in the follow ng),
both the st &taiaedthphlteniy clgpeedipd onepn c dherediredhe pelishingampesigion cannot be

wettability g re%ﬁﬁm?édﬁétﬁ%%eﬁo%%sﬂng{”e good, clogging of a filter
e ng

can be reduce en t ol1s conposition passes through the
filter to rdoadgk Moraggth teiclitlking corhpasitidnke gaderhlyestadedasidtansported in the
i rmedi atel y befaore polishing, .and the_surface of the silicon wafer .
can be g8l i &mayotgconeantintedinuidniThys, the storpgsoetanilify ot faarongantratedliquid of
surface of Eﬂ@pﬁsbﬁlﬁ%&nﬁ@gﬁ&ni@%o%&ﬁ&l&ffaw of the abrasive such

[0009] The present invention provides a polishing composition for a silicon wafer that

not only can achieve high-speed polishing of a silicon wafer and ensure good storage
stability of the concentrated liquid and good wettability of the surface of the silicon

25  wafer, but also can reduce clogging of a filter, a method for manufacturing a
semiconductor substrate using the polishing composition, and a method for polishing a

silicon wafer with the polishing composition.

Means for Solving Problem
30 [0010] A polishing composition for a silicon wafer of the present invention includes a
macromolecular compound, an abrasive, and an aqueous medium. The

macromolecular compound includes a constitutional unit (al) represented by the



15 as silica are negatively charged in the presence of an alkali.
Therefore, it is estimated that the macronol ecul ar conpound havi ng
the cation group used in the present invention is properly adsorbed
on the surface of the silicon wafer and inparts good wettability
thereto. Moreover, it is estimated that the nacronol ecul ar conpound
havi ng the cation group used in the present invention is al so

adsor bed on fbigviss E6aesl Himae (Dhecobfiagionel aiel(-a) tpyschieg ba Bk aHlMeink0
be properly aggregated, and that thelgggre ion of the abrasive

a
conbi ned wi teengusdiormia @hpnd p copstitpiao ﬂﬁﬁg@rv’ aepresratest by the follgtieg general

bl es hi i shi f the.silicon. .
Cvacr ool eodpPagsaLOThe ke fle bisiahoddAMcEIE 0 00 PR moje ot the

conpound hawbAgittitien ahite bf e eRrdmidlbdidiadoinpoli® 25 pol i shing
conposition for_a _silicon wafer of the present invention (which may
be abbr e atl@@illls [ChemigpliFommide Horposition" in the fol | owi ng)

i ncludes constitutional units (al) to (a3) represented by the
foll ow ng general.{oraulae (1) Eg (3), respectively. [0010] [Chem ca
Formula 21 5 ( 17)° -CH2-CH(2)" 1 OCOR [0020] In the above
formulae, Ris a C t@uC3 al kyl group and X is a constitutional unit
that has a cation group in a nolecule and is derived from an

unsat urated conpound copol ynerizable with a vinyl alcohol |ower fatty
acid ester. 5 [0021] The nmacronol ecul ar conmpound having the cation
group includi ngtHé=teHstituti ohdd units (al), (a2), and (a3) can be
obt ai ned by copol yner %kﬂg a nononer conpound serving as a supply
source of the constitutional unit (a2) and a nonomer conpound serving
as a supply source of the constitutional unit (a3), and partially
saponi fying the copglymer thus fQ med. For exanple, when R of the
general fornmula 10 ((2) is a netﬁy ~group, the copolyner of a

pol ymeri zabl e cati oni c_nononer (i a congsund serving_as a supply

i.e., , , ,
source of thDIRonSvharafiaash tafs allykeyyp. and X gyepnsiitutional upy that has &
partially s i fied. QA ' hat can
e Lsed 3o ChatgelE it Pl i AGNCARP e Wit ot GRIRLR

[0022] In t kiglpastzableheitls anityl hldbhod ater ittt adid@ted) ncl udes the cation
group, and mﬁﬁBﬁS qgnoner conpqund_serving as a supply source of the

constitdbio niimgthaeg for nanuiashpsariseaRpBIdpster pekebrate gfithapeesehtny |

al cohol o - ]ﬂ&@y %gh (A --&ﬂ@ .
serving asm?ivse&g%]l" Ei%gg%% Bzé of X he (g)gns%%ﬁ#%lgﬁ%?o}%}ﬁﬁggﬁﬁlﬁan P 3fcon
(a2)). The rmfareftheqnapo ntdestoni Nng as a supply source of the
constitutional unit (a3).can be selected froma conpqound represented
by the foll @@1.48 é@%ﬁéﬁgi for a?lrﬁgwsg eliqon viaferof the preseridnirration predadest ed
by the foll qw: : 12 : Ll '

ol i shing r SPLAHEER RRER| i BE Bk e Hiliehing By B o JREC YRS oL i

waf er, 116 | prezeaf@valtion. t hat the constitutional unit (a3) is derived
fromat | east one conpound sel ected fromthe conpound represented by
the follow ng general formula (3-1) and the conpound represented by
the foll ow I l.La (3-2). 25 [0023] [Chem cal Fornula 31
RaR2 XN. : 1'@%9%%%9‘%%&@%7% - C=C(R9) - Y--NV [0024] In the above
formul ae, RIQOIBR, Thd Bresédit,invesitionnghn pdvitleiansdipleing enhpysiticeyfves sihitorewafer

hydrogen atomor a Cl to C3 alkyl group. X1 and.Y independently
r epr esent aﬂ@%tdwbow%%ﬁ@ae‘fﬁﬁé?'@ee@? hingof g i0oB Fealegramd snsuresopd 2- |

- CONHR12y, F&Q%ﬁbﬂn%{h@ gllf-é é’fﬁ%%o%h%g(gg lﬁéﬁl gﬁ%@ﬁdﬁﬂ%&b@g ofthe silicon Wa:gar, but

i ndependent 'y represe represents

hydr ogen at aip can sdut©clagind did filg,eupethad € thanE3cthyidg axyralekyducgsroup,
or RIRRC=C(R3)-X1-. 13,6 represents a hydrogen atom a C to C3 auﬁyl
group, or aSekistiabe w&#&&%@mrﬂa?s&% anga pegshedstoppalishmg asilbiggawater

atom a Cl Hﬂdﬁ§eﬁbﬁ¥ﬁn§&ﬂﬂﬂmﬁﬂnpl to C3 hydroxyal kyl group, or a

25  Description of the Invention



N- ko- al kenyl (the carbon nunber of the alkenyl group is 2 to

10)) - N, N-di al kyl (the carbon nunber of the alkyl group is 1 to 3)
amne. [0026] In terns of inproving the polishing rate and the
storage stability of the polishing conposjtion, the total of the
constitutional unit (al), the constitutidhal unit 25 (a2), and the
constitutional unit (a3) is preferably 50 to 100 nol % nore
preferably §00t6d U0 peaefit inedeibnBbaseRbatEs fldigOthat ¥hdhdmlli¥hingnd
further preferably 100 nol % of 7 all the constitutional units of the

macr onol eculampestipnnsidasthetgapaoleeulppeompovnd inghgbog i constitwiionsl wiit

i nproving t pol i shi rat the stor st.abjiyl it the .

concent  at edtPRgeeGheEfy Beloudyifa BontAISERIRED. 4 foheluolfl yaji 2
silicon vaf aép@bshte®ByelieTolleviaggémgalGbrnaulh (D] £1d a tdnetibdioahl @it bE
constitutional unit_(a3) including the catigon group is 5 0.001 to 1.5

mol %  pr 6f ensbleserediy s fallorvnagersaldomrdn Shabpivhidh B teiel of the ol o6

and even ”DrCSnﬁftﬁiﬂﬁ%k}% (9399&0.681 £ 13? Rk 200L Rldith 5, FA05L It 1 onal
units of the nacronol ecular “conmpoun avi ng tlie TR 1 on gro %. Tnthis
case, the tah@rorabletligr @afipuhll (uchdadhacksthéleddad) cohipolibdliiag aldd®ecat i on
group can be neasured by [Measurenent nmethod of cationization )
modi f i cat i orkbbeeviased 2% ageaepmpleenlpicompstpt keving @ cr@Rgloup ningthe fedlowing),

i nproving t lLubi |t 1. i .al f - .
const 1t uti ongitrgisiporph ovbBFordhe Bhchtidiis SRR A A wiibity ofp sitioon
macr onol1ec ulvadfercaagoesd) Blofdud ba flber caabe erhugéDwhen Shelfolitlgiha bdiipdsitich
300, nore preferably 2 to 50, even nore preferably 2.5 to 20, further
pref erably Pagsesshrpggh ghediltarite renﬁqyretaﬁ@gggrr@r@fe abthe lkewf the abyasiy029]
In terns of .| opryov e bilj ur.f t id:,cqn
wifer, the 1EARYHISebREARLEIN L b bR AR D Dol
havi ng the GadH eokishinguptel S preferably 220 to 20000, nore preferably

220 to 1000? eﬁen nore preferably 220 to 4500, further preferably
300 to 2000007l Lt ganerslihersurtags of the silisop vader and the gurfaceie theabrasvesuch

pol ymer i;zat i_Qn: . L r e - e

of repeé in&gg%@ ?%éﬁ%ﬁéqugé%#éﬁﬁggg%%%Q%SF%%u e.'??h ﬁ%ﬂ%ggggggﬁwnd
t he macr onoltkatitha ins2thneddequdirrdmpamdiiavifetheat tiong@ng wped i thh erdeegts ent

i nvention, the degree of po]ynerization neapns the total nunber of
repeating unieatigh isppyerkipiserbed on tagsyriace of the sigorywafergpdimpryts gred
wettability | oL-&16 O Minas 8L itk Wel ght - r i ght
of the nacrg%gﬁégﬁygFA%%hpoungg1&%%%%h$%E caF?§%13%%3%8F§ﬁ§#2#8¥§%@y
10, 000 to 1hatig@hdcativarseoyys wiedhmtheyprdsnd OehtiorbBAlRAsorbydon therstarbe of
preferably 10,000 to 200, 000 fgrther greferably 10, 000 to, 100, 000,

and sti PP f &he azpsine apdalasrsthe gbrssiye to besproperdy aggregaied anddhat thpe

wei ght - aver . 0C L: . j . i
Chr ot ogr aare Rt SR pRLER Lo BRe  HEL AL ORI DS o RELIBAbL Afcon
measur enent wadinrdinhbleskighfspealjolshidea theaitenh wafiirhod of wei ght - aver age

nol ecul ar i gh 30The i ght - aver age nol ecul ar wei ght of the
nacnnolecu&iﬁﬂétn@@ﬁﬁﬂnﬁﬁgﬁﬁﬁmpﬁ@uegpﬁﬁﬁgﬁ@%ﬁb9pgﬁh val ue cal cul ated

based on a peak i dﬂgﬁ | Is oY ; :
perneati on chrona?%%?%ﬁﬁe&?%g%gg@%g%r tEﬁ“ﬁ%@?%ﬁ?ﬁ§9°§yggﬁlF?P%ﬁ?.

Col umm: 2a- Mpélighing dempeaition Gorkbsilimn WidaSOthe phYsdatidCoatibmbtitch fagbe
rMe:li)M'mQS%ﬂwm_lmmauug 40C Detector:; RI_detector .
Ref er ence maP@erafed as,ppahsiing spomresition ngbe llowing mastys coanghitwaal units
47,300, and ~ y - MG : ]
The nacronoﬁggﬁ?%?)%gﬁ%§§ﬁ8%235§%g&¥%§%8§¥508 grggguﬁﬁh?ﬂggg%ﬁgﬁér 10
conposi ti on [@F19} hiChended Bormnlaédit i on may i nclude constitutional units
ot her than the constitutional units (al) to (a3) as long as the
effects of the present invention are not inpaired. However, the

macr onol eci | | ar conpound having the cation group preferably includes




30 polishing. For exanple, the abrasive nmay be particles containing
at | east one selected fromthe group consisting of silicon dioxide,
al um num oxi de, cerium oxide, zirconium oxide, titanium oxide,
silicon nitride, manganese di oxide, silicon carbide, zinc oxide, 9
di anond, and nmagnesi um oxi de. [0035] Spé%ific exanpl es of the
materials for the abrasive include the follow ng: silicon dioxides
such as colloidal silica, funed silica, and surface-nodified silica;
al um num oxi des such,as0e-al um n@,y y-al um na, 6-al um na, O0-al um na,
| -1-alumna, 5 anorphouds alum na, funmed alum na, and coll oi da

al um na; cerium oxide WHh an oxidation nunber of 3 (trivalent) or 4
(tetravalent), cerium oxide having a hexagonal system an isonetric
system or a face-centered cubic system and the other cerium oxides;
zi rconi um oxi de havi,ng &, onoclinjg systemor a tetragonal system
anor phous zi rconi um éxijde, fumed zi'rconium and the other zirconium
oxi des; titani um nonoxicdeeRr10 titaniumtrioxide dititanium titani um
di oxi de, funed titania, and the other titani um oxides; a-silicon
nitride, 13-silicon nitride, anorphous silicon nitride, and the other
silicon nitrides; an&-a-manganese{# oxi de, 13-manganese di oxi de,

7- manganese di oxi de, 6-manganese di oxi de, a-manganese di oxi de,
Tmanganese ggo% d . rnkt e eli;oxl de : ng
he apove mt ] afs ol Erahe r IR BPRRS G BT X B 4 Bk O
preferred, amitthheh®od tpiodgtow ihiagaclecl@midisRleaiel fre6 ssauratirated

i nprove the surface snpothness of the silicon wafer. These materials
may be used SPHEPVRILEIRPIINesiZally welbaiRgtalehel lover gy geidestes. [ 0037]

The abragi vead . f j: When
the 20 a ra§?¥§JPg§§§%§ n%%&%%gC%%P%%ﬁ*%ém%%%%g%ﬁﬁ?%ﬁugﬁﬁﬁhgﬂ%gggent
i nvention i sowstithidérddunits (a1f4a2)j 4nd @3)paahbe obhhiediyabpdlitedsiht ainttalomer

silica is obtained froma hydrql ysate of al koxysil ane Eo pr event
cont ani nat i GAMBPURASIEPE AE B BRI B9wrer @ thecomsRiitionpaingf (a2) and a monomer

al kal i ne-ear : i il : I j . firom
Ehe.hydr of y 2 ROB ik of ABupdi SoutBPofthe LABaRRIRLFHEE AP hAN DAY
known met hodapdify[rpB8odolyrhertias fofmadi rfoieramgleawhe@nRiofitie geabiabhirmgla

rate, the average primary particle size of the_abrasive incluged in
the pol i'€hi @%%ﬁ‘ﬁ’é@l@?‘&w’ e ERYYHREYEHRO HERD edaatlp%waf%lp@reagieyas nm

or nore, nn%ﬁmﬂ&ﬁkﬁkgg%gaégs 19 o oL th@&ﬂmﬁﬁﬁﬂn%ﬂ%ﬁt@@ﬁ%ﬁﬂ@ﬂé%a%%ge

nmor nore. Interns suppressing the generatio scrat ches,
aver age pri mpartiply sapohthed ita formfa dahien@bd pdivieyl ddcoholethet @t he 60d astler
| ess, nore 30 preferably 45 nmor. |ess, and even nore preferably 40
nm or Iess.mﬁﬂﬁ%ﬁ%ﬁ@?"?ﬁwoﬁwgbﬁﬁﬁg REPYEYPti cl e size of the

abrasive is [citffzg]; e rfgﬁaycaée,ttﬂe %samﬁo%gr%g{gg{ RERRLY thbQat g&féu Ondtl

even nore pre 15 t'o 40 nm I'n particula
abr asi vési s nembirer dahpaindisesying hea aavyelagpergrdf bty gonpaintionhlendt @8) is a

oy e S TG S oo G S v e
of i mprovi ng, 3R PRI SRHA%eF AL Las 4 A pEPRLER o Ao doRELR 53&1%55&‘1&%9% o

pol i shing conposition of the present ‘i'nvention i1s prefera %
or nore, nofa2pr &he nwibbsned cdmpiitdeerving e a aupplesoarcerabtle Enstitatiandlyinit

0.5 wm % or e. Jn ter of inmprovipg the storage . stability t he
pol i shi Ong c@é&%‘?%‘? %ﬁt]ﬁCtEt OTR GifPER? reprrée%ts?gg gg%foﬁgwﬁggﬁﬁ?%&toﬁnﬂ@
W % or  bess (s-TRff aoéoﬁigpﬁ@ Iréerse%t&?Qﬂ%tﬂE {dB%The 59?{1%&1 @a}&ﬁﬂ&’ (Lher le!e?{llen§ of

wt% or less, and furt preferably 2.5 wt% or | ess. Therefore, t
content of frhprotthgahe aslishing sitpaed deadrttablitbf the shffacst Fthawli@n wafer, it is

preferably 0.1 to 7.5 % even re preferaply. 0.5 to 5 wt% and

Further pr cPerably thae contbeiy U1 dnaed dBradssR pRssepound

particle sizg,aiq EHS 1BPEARPKE RpRELREILPER HfTe BRI Cla 3811 ) Affthe
compound represented by the following general formula (3-2).

25  [0023] [Chemical Formula 3]



[ 0047] The polishing conposition of this enbodi ment may further

i nclude at | east one optional conponent selected froma water-soluble
macr onol ecu] ar conpound ot her than the nmacronol ecul ar conpound havi ng
the cation group, a basic conpound, a pH adjuster, an antiseptic
agent, al cohols, a chelating agent, a cat§ oni c surfactant, an 15

ani oni ¢ surfactant, a nonionic surfactant, and an OXIdIZIng agent as
| ong as the effects of the present |nvention are not inpaired. [0048]
(Water-sol ubl e m&aﬂﬁﬂﬂ u#ﬁtﬁ onﬂ und) In ternms of inproving
the polishing rate, it is pre bl e Hhat th§%gpllshing conposition
of the present invention fﬁgbheﬁ\hgcludes a ersol ubl e
macr onol ecul ar 20 conpound "Bt her t*han t he nmacronol ecul ar conpound
having the cation group. In the context of the present invention, the
wat er - sol ubl e macr onol ecul ar conggﬂnd is defined as a nmacronol ecul ar
conpound havi ng a watersol ubl e gibup that has a wei ght-average

mol ecul ar vei ghir"Ric-2aRH0- Qprore, and preféx-ably 100,000 or nore,
and that is other than tHe nacr iecular conmpound havi ng the cation
group used in 25 the present inv tion The wat er-sol ubl e group may
be, e.g., aﬁﬁoxy graQup, .a carbox rou a carboxylic acid ester

group, or a o Bheahiode Brmylae, B eR’, (%‘*g ardeRiatenendenth wepresent a

I I
pol y(n acyl AP FEETBRE G O RS 0 Shd 3 b8 pens ropresprca pus
and pol yet hytleaed ointle CExalip ks iak gidie, pOOYHE-qe iR 2enadQORS)-, and
i ncl ude 30 pol¥%£§acetylethylene|nlne)

pol yE M Eeﬁgl PyrEnerharh &y eedeeaede@ﬂvéﬂtme@ﬁeﬁntﬁ@y alkylene group.
Bol )}C( N acety pr o%g%ngﬁgl ggh %g%n a'Bﬁl )é(dﬁl_fg ?ﬂ?@élﬁflaok@hﬂl erqe h%@%&?ﬁlr%ﬁ)gp’

Exanpl es of of IRQR@G(EMGKE- détﬁuma’esemsa hﬂdlbgﬁiﬁabﬁm; b G yar€4 Akl group, or a Gy
cel | ul ose, hy%ro ¥_ ceIIquse hydr oxyet hyl nethyl_ cellul ose,

hydr oxypr opy? L epgir oXY phrspyPRtsRRYyPesettot & 6eto qwmgroup,acl
'l ul h ! A
STHINC MW iciais o e A,

wat er - sdDubIadlyldmgeﬁmmMatro @il g, a8y tdo6s Ifdeedradiyl gﬂ)ylpj’(ﬁ‘tl 0.
[0049] In tgﬁ@ V|ng the polishing rate %fd t he mettablllayto

of the surf |Rc6ﬁpliﬁa%?a§ﬁémg@aa‘@nh§ e CaaliEbergne.or 2
particles t g&ﬁggbk?ﬂ&gg§u5; &ﬁ a%ﬂ@ g@%qkm%.h | e macronol ecul ar
0

compound i nc | ishi'ng conpositi the 10 present
i nventi on i $0Q25kf Ehahloyombr d:(mammdraaw@ &t @gplyromrdloéthe constitutional unit

ol yvi nyl lid t he cyl gl ky m_n t he
Eyd?loxygt ma Y RakompaHad ﬁ%léféecg % %ﬂgbﬂleﬂgleaﬂlaﬁtbeaﬁrgogepwéeﬁhe
from t hggpol
[0050] Ty SR BB L0 AR S N N S B KRR Bfop mber
of the surfaﬁémeﬂgﬂgam@utﬂamﬁ %EﬂehﬂhﬂdﬂmeﬂﬂmanHMM£oﬁﬂheﬁq@gnm@1s1u)
particles t the p ace 15 vi scosity- r nol ecul ar
wei ght of t alameyﬁll @Wh@? aalaﬁea H}eeqaéboawn b 0BTS ALY 8700 D)
nore preferall 9989 R1HP, far gh%]ﬁﬁﬁ”

1, 500, 000, ?EE?%@?Ipret%gg%mggggg@%%%ﬁ¥g 1, g%%m%hﬁjﬁzﬁ gurther
preferably Mﬁnﬁﬁlﬁctﬂoquﬁanwbﬁﬂe cdrhont humbenasfehe alkgl growezditbp) aver age
nol ecul ue ca on1the foll owi ng for

The i nt 3%??18%{\1 i@aial Qn pHE s%f’ra E@gﬂf@; gIQup lvfaﬂﬁemaong%msapu

i nt t

[t er cept ORLAARE ARl BlohH0mibl PRy B8, FRNEETONANORBLI (e

pol yvi nyl pyrr and a va ue at an interce ai ned
(Lnrim) agmmmsnnhhéendhbeamwmpmupuDIuﬂﬁennnéyV|nylpyrrolldone Her e,

rimreprese h klne tic viscosity at BOC can be asured in
accor dance e st Rommspane e aspiagng e i Rt of the
capi I lary ki,pRiRld ©nipoSEBARMLE toth M ELMR G utiRal i (2 1P Pheldonbi(Bohdl unit
25  (a2), and the constitutional unit (a3) is preferably 50 to 100 mol%, more preferably 80
to 100 mol%, even more preferably 90 to 100 mol%, and further preferably 100 mol% of



[ 0054] (Basic conmpound) In ternms of inproving the polishing rate, the
pol i shing conposition of the 14 present invention preferably

i ncl udes a basi c conpound. Exanples of the basic conpound include a
ni t rogen-cont ai ni ng basi ¢ conmpound and a hydroxi de, a carbonate, and
a bicarbonate of alkali metals or alkaline-earth netals. Exanpl es of

t he nitrogen-containing basic conpound include ammoni a, anmoni um

hydr oxi de, SllefiBesistifutianbomes & thefmpimsRciiaeasapaaidchavivet (h lcatidn@oup.
di me thylam ne, trimethyl am ne, ethylam ne, diethylamne

triethyl ami r802%ohotarmemsmaproneg the Belishing rate, the stimapestabilier efithee,
N- net hyl et h .06y 1 - ¥ : . -
N, ﬁdi ?/Te'? hy%@?%%ﬁ%&?%‘ﬁ%%&&%&?%%@;ﬁg# E]gézsg.{r%g% ﬁtg:,he silicon wafer and reducing

N, N-cl i but yldpighmaol afiltee thd\bolid offhe RogitityiRat- and () imtuding the cation group is
nmonoi sopr.opanol am ne, 10 diisopropanol am ne, triisopropanol am ne

et hyl encél | AHitHeo 1ichelfe prRfeehBdl Ghioranoll, pisepTafeablsRiihd P eols, and
anhydr ous pi .ne, - am 4, PeLAZ X j Zi ne,

di et hyl enet ﬁ@%ﬁﬁ%@ﬁg}f}%&@g? ;Halﬁﬁ %@%@%ﬁﬁﬁ%@?%@ %@%gﬁ%}%es of

t he hydroxi deacréi6le@dsbongiotnd aading ke Ritioazbnpat & Bis alskahe tdrek dhise or
al kal i ne-earth netal s incl Ljde pot assi um hydr oxi de, sodi um hydr oxi de,
pot assi um 15oesiitnenal amtiad amdnding thecatibe g cas be mesread by ideasurement
sodi um bi car : : . : i unds nmay be
o e b e

t hat canobe [0088] utietbring of 11€p11BOInE $hé SPuIEIFPIDS nidlAratb (41D bEhent
invention is preferably_ths ni trogen-cont ai ni.ng basi c conpound, and

more pr ef er &BRSfitaiensh HBit D s theyrrastitEons ungdagin the magrpmolsrular compound
i nproving t l.i,. s hi . o] ) i 0 i

the. pol | ahi i aBnS S kBT Kool ol iR R 2 EE B R bt

0. 001 W % ompréferadly 215 te2() hatlenrablrdbly03.0vé %5, and still &irtledihrefvaidlynRo € 10.
preferably 8(.?02 w% or mpre. In terns of preventing corrosion of a

seni conduct #9028]bin fexme of povips tmwetsabilityof thessuataseahfbe pliconswater, the
f 0 . , o .
D5 or of ap ab e 8 8l AioRE o £ Bkt cololh il a8 chEpbin gl i

Ther ef ore, tphaembht220tto 000N enchapiteferablm2a0 1 0080 peveh ioad byef@ab 220 do
10 vt % nore ﬁreferably 0.01 % even, nore preferableé 0.02 to 1

% and 1 UARURBRTEREI 361w 2000 g St oD B AR SRAoD08: ) M
(% _ . ' 1 .
oot § nalBe BolfindhizatB oPEhAKRIRANI ol £ e Blraly tholfherlle

acid, nitri cematidg uaitscqpistinphgrd glaaetmalkcilar Janhecse oflihe shmdnoraslecular
acetic acid, oxalic acid, succinic acid, glycolic, acid, male acid,
citric &fi dCeompRRIshmEReLths cation grpBp Phths Preserhinvertinn, thedsgrre)of

Exanpl es of i: j j : i rhsle,

benzet honi By BEIcors AEFRERG: BERLAREbUAR HRARR Lo LB A

(5-chl or o-) 0861 hid tedmk shitvhyiraving threw&tahikty offi tebrsilgpen wadsrpibie desjiglangerage
hypochl orite. 5[ 0058] (AI%?hoIs) Exa es. of  the, al cohol s

i ncl ude met lax gyepghttaf thegpapameteculpysomornd hawige S fation g5w s

2- met hyl - 2- pr. . | ene
gl ycol , anng$§%g§!éuﬁpﬁgh%@ﬁpg%¥ﬁ§‘T?%%ggﬁtgﬁgpgb?g@P%%Q%%yﬁ% I ng
conposi 2bon podffertably Iix60an 200,006 fidrtloar preferabisf H,@0dl tp 100,000,and swll FortAér

[ 0059] (Chel atj ng, agent) Exanpl es of the chel ating agent,

i ncl ude et hw%‘ﬁ“égb’i THHORE? 50,090 c dpiths sesetheseiBlizaverage molstulat weight can be
et hyl enecl i api.pat el Iy g1 el i.acet] i i
nitrilotri aggatel C aglbg%%gégﬁglﬁ?ﬁ%g%}?rtgfrn}aﬁgj% %Hglc%tﬁfgtcﬂ lglé]??g{ San@Als Ulder the
hydr oxyet hy fedbtvwiganeshuammastconditiehs.c aci d, sodi um

hydr oxyet hyl et hyl epnedi am netri aceti c acid, _

triethyle nel[%)@llgnf emeat F@%}l@ Oé@ieégilt'&ﬂ%f‘ag%m(%?ﬁﬁﬂar weight > |
triethybgnet et r anpReRexARLalhSe Alethlar H8ighiPR B0 haBlontdiguthebAbbit

having the cation group is a value calculated based on a peak in the chromatogram

that is obtained by gel permeation chromatography (GPC) under the following



16 inprove the polishing rate and to suppress corrosion of the wafer
Al t hough the reason the nonionic surfactant can prevent corrosion is
not clear, it is estimated that the hydrophobic group of the nonionic
surfactant is adsorbed on the silicon wafer to forma protective
film thereby suppressing the contact w thh al kal i ne substances. 5
[0063] In terns of suppressing a reduction in the polishing rate, the
content of tdagdigens.oni c surfactant in the polishing conposition of
the present invention is preferably 0.01 wt% (100 ppm by wei ght) or

| ess, nore pref erél@lW.OO%@ﬁM‘M(SO ppm by weight) or |ess, even nore
preferably 0.0025am %, ( i ght s,..and further
preferably 0.001 /%I%t'l%%%rgﬁmﬁ?/%\%%\?‘bﬁ%():Ig?%?ggzwmfln terns of

preventi ng corrosiFuiv afte: I mli@nsem conduct or substrate, the content
of the nonionic surfactant is preferably 0.00005 wt % (0.5 ppm by

wei ght) &r nore, frshenpfeamreraimrs 46001 wt % (1 ppm by wei ght) or
nore, even nore p 03 mt% (3 ppm by weight) or nore, and
further preferabl %&%B%g%ﬁ/%@% 4 ppm by weight) or nore. Therefore,

the content of thReheice MLeSalr hdhitlantmdleculieiaslabtss (o) 090800 7,906 hnd
w% (0.5 to 100ﬁggm by weight), 15 nore preferably 0.0001 to 0.005
W% (1 to 560%p W%n@ﬁp;gqct%%hyw:b NIKQU{4)0. 0003 to 0.0025

W06 (4 1o 100BER Bhe e bl AP AELE AR BB hel B!
noni oni @0surcbapbdtitn ofithé prespet ihediitidvg neonpelaté catinftichAPuiitetRéthan the

i nvention, a HLB of the, n?nSone' %seurfact ant in the polishing 20
conposi t i on cpastiypiaenal 1pity (ad) by admsdongsy tbe gifeateplibe presentanvansior argpet

even nore pg %Eﬁ&?' YhfevBE 0k Gero %legm?ﬁéo&%ﬁ%%%%gﬂg?&%égggﬁpon’

the HLB of t noni oni ¢ sur ant 1s pre nor e

preferably }BeforablycmsludenshbessatialipheotheetmstibltindBudts, imeb/ore preferably
Therefore, the HLB of the nonionic surfactant is preferably 8 to
19.5, nore pradasagiofhergopstitutsonabyniteven nore preferably 12 to 16. In

t he present ' - 1157 I E 4.0 oy
et hod 08 nd ChL Foiarp S ha b GO ShEE it Mol el the
hydr ophi | i ¢ cotitetip)f.th¢ BRAGHmddtulae compaind g e agigorsgratyp i thy pofisHihe
pol i shi ng conposi,tion, the clqudy poi nt ﬁ; t he noni oni,c surfactant in

the pol i shi RBMESHHeTithe presentipwension diupreferakle A00Bhwe (bremdy arsightserc
or nore, [ngrgogF,rrﬁ%{pg%yab 065 vv%gy apr%@gg %% BB BlR AR g 0C 30

or nore. I'zing agent) t'he oxi'di zing agent
i ncl ude per exéfeledlyshodl wtds ldrppan bpneizhaairanord.7 Iartdrmpesfoxpravingthe storage
chromc _acid, nitri¢ acjd, and salts thereof 0067] In this

embodi meft , stabdtppf e Pofighing ronapaspigncidrsertent ¢fithe masmmalegulag compound
particul arl i m : I,Sio P 6 |y
520 t o 11 5 b htioA ol AL ERB | i R100D chfn By wERAD PAEL HHAD

t he pol i shi pgefebly. 0.02wtd%i(200gseby tahphdr ddss, aridreep alorsiefegably 0.01 wt%
conposition, at 25C can, asured using a pH netfer (HW 3QG

manuf act ur ed1UPEKRY YER D RIRRATI 25Ky O%n Ehe hieaha G nm@ﬂaﬁe%wépmyound
m nute afte i DRI : i | shi Bt L QF
[0068] The. aerendthtf einRkpRtfhebly (dd1o B ko0 LGATRER bl p2enr)

pr esent 25nv emdre prefédahly Q0986 és 0 0RmaUdh @200 ppmeby veightle hrd edsnymdre0

g/ mncn2 or nore,. and nore preferably 2.0.10 g/nmintn2 or nore in the
Pol | ovi ng. sPHerblY 4 0% toR01K% Hode 169 Pewdyardghit he LPD such as

nanoscr at ch, teof liquid of the polishing conposition
passi ng thrgﬁgﬁfaeggﬁgé? is preferably 3 7 g/mntn2 or nore, nore

preferably 5 g/ m AhnBrasiverindlaededauehe palishingreefm@batiby of the poysamtrihmdhimn is
nore, and further preferably 12 g/ m nt or nore. This anmount can be
adj ust ed, eng‘ﬁpalblgule@ﬁem&aﬁﬂi@gﬁ%wﬁf torm pF brpeYS gHftggensrally used for
CONPOSi 0N 1o KISV AP kM6  th REKSIR ke b6 (tilIAEeoR B ARL YE16b8 diSelected
from the group consisting of silicon dioxide, aluminum oxide, cerium oxide, zirconium

oxide, titanium oxide, silicon nitride, manganese dioxide, silicon carbide, zinc oxide,



18 neasured. This weight is divided by the filtration area of the
filter used in the standard test A and the resultant value is
defined as the anmount of |iquid of the polishing conposition passing
through the filter. The pressure can be reduced by any nethod, e.g.,
using a watercirculating aspirator. 5 [06#0] The content of each of

t he conponents described above is the anmobunt when the polishing
conposi ti on dismbed, agd esihievey®s, the polishing conposition of this
enbodi nment gﬂ&ﬁge stored and supplied in a concentrated_state as |ong
as the storad8 ;

t HPpifiq sramples thewpaterials forrihieabrasiveringlude e follosange
t he productign a t Sport afi. osts_can.be reduced furi.her.,. The
concentrateégFPﬁggﬁ“%%gm%ggég%%%%ﬁﬁg?b yegﬁﬂﬁ%éﬁ%fﬁmﬁfiﬁm@ﬁg gggVe
aqueous medidkimafini egdersuch 89 dHluMfirly-kigni g5 Stinig, CNRAHIal -ahudha,
this enbodiment is the concentrated liquid, in ternms of reducing the
product i &n #weprphensademning dadgmina, apd celloirlad Alungnaiioprium oxide with an

fugee
macr onol ecul gr, ¢ i catl is praferably 0. 005
w56 or mor 6 S s STRRES: AEGRBILIT QPR R Bl B G BRERLY rosiRal
preferably Qy&dmflisdmetid stehi) ol b ficeicaltefd dubilsPstbmPatditheTtiRdragfum
stability, the content of the macronol ecul ar conpound having the
cation gr oupxidgsigreonsmcaiter g 4 mqmcbm0§y§tp@fc@raatmr9g®a\l/m£m aneagphous
nore prefer . 0 ' preferabl. -t % or .
Tose. " Ther etbri Al i Ehicn B, BT RRRE A BLAR S mpgoride,
the catilon gftenipni frokide demaarin tabkeidn diekite fised tiefes abt ¥hdotBObtitadihm
w% nore preferably 0.01 to 2 wt% and even nore 20 preferably 0.02
to 1 w% [O8HeY nirfeideo-pdipimmgiadenpesrrtionn siicon pifrides abdthernther i s

t he concentr L-Q L LI of. reduci h uction_and ;. ..
transpor t at s rEed it b Repac ol RENI bR AR B A dicyiay
or nore, noRendiehesadibyidd, swhganednlickida e SvEhesdiekids, ahe tladbtfies
wt% or nore. In terng of inproving the storage stability, the content
of 25 the abrangapeseidodiges. concentrated liquid is preferably 40 w % or

| ess, e r 0 : \ -nr.ef-er-abl %
or 1 656 10T S BEE ARlofe e Melh arbif?for TS0 R SRS AN bl
l'iquid is praelehadlyidal $ilcadd mukdprefirrel Joraeftefmahloye thetsarfae sshdgthaurd of the
even nore preferablx 8 to 30 wt% [0073] When the polishing . b0 o
conposi t i on SBro} WRSTenkisar mEfrIalsmey de sertiafticiady oF fempmagin af two or
terms of reduging the production and transportation costs, the

content of the water-sol uble macronol ecul ar conpound is preferably

8. gzvvtvv(t)/% or [0G37E, 'Il‘h@?l&apﬂveﬁ?ﬁaf]e_gablﬁu@ﬁ M%r%mh e?&\é&ﬂﬁhﬂﬂilﬁ]'t ggriaf}?nahi:%

: oor npre, I.n rms of 19 inproving the storage stability, e
cont ent 28f RREASRIRFUSH) nEherelshingirompetiien oftbeprnsert 1nventiea is colloidal
concentr at ed:d ), gui.d i I : 2
wobor | oss itk dris Pl el B ioedls e BREG MIELFLARLY, |
content of thexyskhee icpleubiteonmarinmidnad thadili@ampdemndtliel to atdaé metal,

concentrated _liquid js preferably 0.02 5 to 5 W% nore preferably
0.05 to 2 mﬁ%allaﬁ'awébé?ﬁ%?reﬁﬂsgkﬁe r 51 Sjhiqs pardesohigivgd fromy thy hrgelysatgef

exanpl e of %H?$§ ' t 1. Shu tion of this
enbodi nent w %@g%éﬁ?l 1‘3%&?@8@%@%&%@%@?&9 eld'rret hod for
produci 8§ t iE03bI Irsteiing ofxnaimdsintrigeconitahbhpslishimgadtcrtint avemga @limary
particularly Iimted., For exanplﬁﬁpéhe pol i.shi ng conposition can 10
be prepar ed PBYICHA S GE4he pheramse mshided uthepoligip® errapastipn g thataeseat | on

group, the Ve, [ [.9nay .
Component - adNeafb B PRGLIIE RACITANS, BECHBr B0 B ARGOMA cven more
m xed i s noprgamblyclsl an bynoren e ternand sadgredsher tho gposretihsofivanatdies, the
m xed at the sane tinme. Wien the_ water-soluble macronol ecul ar

conpound i s AYFABRPEHABHPALICle e ShtheabmsTEdRpETRAPY S0Han apless mpge may
15 be myyed Wi Anfe AAUPRES B Adhbfe LI A6 it $hesS Chiti Bre, the

average primary particle size of the abrasive is preferably 5 to 50 nm, more preferably

10 to 45 nm, and even more preferably 15 to 40 nm.



15 2305 manuf actured by Shimadzu Corporation). [0082] [Pretreatnent]
(a) The abrasive in the formof slurry was adjusted to pH 2.5 0.1
wth a nitric acid aqueous sol ution. (b) The abrasive
in the formof slurry having an adjusted_pll of 2.5 0.1 was 20 put
in a petri dish and dried in a hot air dﬂger at 150C for 1 hour.

(c) After drying, the resultant sanple was pul verized in an agate
nortar.  [0039] (H parth@lRUINST Hhé QBra3AER &IWRIS] Slida0Rbvefagd Yrimary
suspended in ion-exchanged water at 40C, and this suspension was
filtered thrieugte sizersryeiarably § ta *bnmi mpregpreforably L9 to 45 nm, and @S @ordhe
subst ances deposite nthe. filter re..washed five tinmes with 20 g
of ion-exchéﬁ%@ﬁﬂ%%?%gﬁgﬁﬂ%§9nnpmwe&%Im?? %ﬁgeTilter to which the
subst ances Veo] alt ashHRGr WaSroPt thépdlishBlgrhted tishoaeht B the dbidldivain the
atnosphere at 110C for four hours. ~ (9) The dried

subst anc@s (rabsking semppsitions)f thearesans kerntion isqwelaerblind.08 wther 3oreined

wth filter scra d.pulverized in a nortar,,t e rovi diing a
measur enent RERpIRD OF S b el Sn ol ats Ry DR L ERS o hifhe of
abrasive > i@broving the smgg@étsmiﬁg@fﬂ@clsmﬂm cBRbbdifidre thd @Rt of thefabldige
abrasive was determned in the follow ng manner. The abrasive was

added t o i ons bsedsvablyd wigt @rlessompreaelferablc 6AceMt ardessorvepimarp preferably 5
abrasi ve was gﬂS wt % JR@
(1] . e

4 o6 B0 PR SRR BRSO ©

a di sposabl &% JilRy @R

hei ght qb 5 abtasiie it pRIREBS 0% th Q0w ehok e fanalSly DEIRS IR 9hevely Rid C

| i ght scattering (device nane: Zetasizer Nano ZS manufactured by
SYSMEX CORPOREFably, 0. boB#t( and forihenprefarably 55 99 wWhkng conposi tion
Concentrate I g ui f..polishin 0si thaon H.10,.0 to 11.0

(250)) wer & PR CEG o R b R g RRPRIP oL AR 8 Gl et B
silica), thepshkdueeatthd (k) GorRAtatatbdly A BHIh@itsdich @ds@hOsH) metBRid.

amoni a water (special grade chem cal s manufactured by Kishida .
Cheni cal Co.Thejsperific susfde pxsa-can bbmegaredeterby ha aneéchf/ rrieserybed e

ot her nqgr0@§ﬁ$ ééu conpounds or the nonionic surfactants. The
content “of anmonia in each of the concentrated |iquids was 0.4 wt %

Tabl e 1 shoeoahelegneef aldugial yitedur#aé taughasd, it rmestdllothad thd dt@ree of
macr onol ecul ar conpounds_1 to 15 11 havinghthe cation _group used in

(0 ( din
the fol | owi B&soEsRbiARPEde rbrasiveds 300085} apdchatdhe ahwasiabps aspeeledspherical

conpounds 1 in .zl .

serving as EhScon SRR CRftmtet B0RHITE DR B RABEE b ARG UG
Mononer ConpapReipehy ipblishiase Mt WP byefeabletRatothe dBgre6 ofedsbdiation@ dhe
uni t (aSé, and partially saponif in& t he copol yner thus _fornmed. 20
[0086] EFABRRrapjve lm@feééblafl-lﬁ@ﬁﬁ;én thattemalpragiye baog sqegdled cocopmpshape.

Macr orol ecu lh? ber iR W&g@ﬁg p(ﬁis%jn% rglge, %‘f?ecc{e%péy of %go@ilétigﬁ) ORRH Qgragive 18
preferably 1.8 or more, and more preferably 2.0 or more. In terms of reducing the
surface roughness, the degree of association of the abrasive is preferably 2.5 or less,
and more preferably 2.3 or less. When the abrasive is colloidal silica, the degree of

25  association of the abrasive is preferably 1.1 to 3.0, and more preferably 1.8 to 2.5 to
improve the polishing rate further.
[0043] The degree of association of the abrasive is a coefficient indicating the shape of
the abrasive and can be calculated by the following formula.

Degree of association = average secondary particle size / average primary

30  particle size
[0044] A method for adjusting the degree of association of the abrasive is not
particularly limited, and can be any of the methods disclosed in JP H6(1994)-254383 A,



550 6.5 0. 05 Macronol ecul ar conpound 3 550 6.5 013 Macronvol ecul ar
conmpound 4 550 6.5 0.19 Macrono! ocul ar conpound 5 550 6.5 022
Macr onol ecul ar conmpound 6 550 6.5 0. 30 Macronol ecul ar conpound 7 550
6.5 0.39 Macrorndecul ar compound 8 550 6.5 049 Macrondecul ar conpound
9 1700 6.6 0.90 Macronol ecul ar conpound 1€ 600 3.4 0.37
Macr onol ecul ar compound 11

10

15

20

25

30

JP H11(1999)-214338 A, JP H11(1999)-60232 A, JP 2005-060217 A, JP 2005-060219,
ete.

[0045] The average secondary particle size is a value that can be measured by
dynamic light scattering using, e.g., the device as described in Examples.

[0046] (Aqueous medium)

An aqueous medium included in the polishing composition of the present
mmvention may be, e.g., water or a mixed medium of water and a solvent. Itis
preferable that the solvent can be mixed with water (e.g., alcohol such as ethanol). In
particular, the aqueous medium is preferably water, and more preferably
ion-exchanged water.

[0047] The polishing composition of this embodiment may further include at least
one optional component selected from a water-soluble macromolecular compound
other than the macromolecular compound having the cation group, a basic compound,
a pH adjuster, an antiseptic agent, alcohols, a chelating agent, a cationic surfactant, an
anionic surfactant, a nonionic surfactant, and an oxidizing agent as long as the effects
of the present invention are not impaned.

[0048] (Water-soluble macromolecular compound)

In terms of improving the polishing rate, it is preferable that the polishing
composition of the present invention further includes a water-soluble macromolecular
compound other than the macromolecular compound having the cation group. In the
context of the present invention, the water-soluble macromolecular compound is
defined as a macromolecular compound having a water-soluble group that has a
weight-average molecular weight of 10,000 or more, and preferably 100,000 or more,
and that is other than the macromolecular compound having the cation group used in
the present invention. The water-soluble group may be, e.g., a hydroxy group, a
carboxyl group, a carboxylic acid ester group, or a sulfonic acid group. Examples of
the water-soluble macromolecular compound include polyvinylpyrrolidone,
poly(N-acylalkyleneimine), cellulose derivatives, polyvinyl alcohol, and polyethylene
oxide. Examples of the poly(N-acylalkyleneimine) include
poly(N-acetylethyleneimine), poly(IN-propionylethyleneimine),
poly(N-caproylethyleneimine), poly(N-benzoylethyleneimine),
poly(N-nonadezoylethyleneimine), poly(N-acetylpropyleneimine), and



17C0 8.1 029 [0087] (Note) In the nmacronol ecul ar conmpounds 10 to 11
in Table 1, the total of the constitutional unit (al), the
constitutional unit (a2), and the constitutional unit (a3) is 100
nol % of all the constitutional units of each of the macronol ecul ar
conpounds. R is CH3, and the monomer conpéund serving as a supply
source of the constitutional 22 unit (a2) is vinyl acetate. The
consti t uti onaly(MidtiochBihylehedfine) e Exbipstofthecopos dbrlvav@sanhesd by
t he above general fornula (3-1), where Z- is Cl, xi is -CONHR12-, RI12
is -(CH2)3, wrbaxgmehyl pedlulase, hydrayygthybcellglage, hpdraxgethyl mpthybeallulosad R6

is H In this case. the si,de of - ey onded, t.0 e carbpn
atom to whi NESTPoRs ENal-S S Moy ing b eleBEnSRLatab M i
1 to 9 in Takil€lods, efhBhidibRletlpfl célhBose 0drsd dalbbxy @Ryl Wiyl cdliRdllose. @ or
constitutional unit (a2), and the constitutional unit (a3) is 100

nol % of &l | meie tyessof thege WetrisoluhletmawemelgeHafomuendsmes ve uised airany
conpounds. Rra;l,ig Cl113, and the nononmer conpound serving as a supply
source of the Constitutional unit (a2) is vinyl acetate. The

consti tuti orjgd49linith tdrid)of irfpideing\tREpdlisbimgtit: £he wretablity 6lhe s@M QWS
by the above general formula (3- 1121, where Z- is O-, X1 is -CH2-, W
is -H R2 i ghe pilicorygalerandyedrging $headimsion oRmrtigles to theipslished suefarethes

H [0089] I the t . i onal. unj
(a3) vas caltParai aeaprie R ehaBR R hed MR RN R P e
concent rat i @RedeRtinvastich dptabnbied Ikt bittselcatdd Bwinh the WilR@sk b olidone, the
measuring a cationization m)cg fication ratio, 15 [0090] [ Measurenent

met hod of carh@Nisgdelkytenaiaine), and thehyidseyethyl cellulose, anylmerg pieferably at
to 5 ng was I e rani ce..hhen, - th
sanpl o uas. doso Rt b B M Rl b Eh I N st e
in the presdom®] ofn Rradblinysivinghile fdlieRingtatenesiaha eettabillignsithy surface of
produced when this NO reacted with ozone was neasured to obtain the

amount of nithe sijem wathrandypduengske athepan gbpariicles toibe pakdhed sudfisoted

whil e t condi i 0 %m, L J £So
vi sual ggs e%gg% I %nﬁgﬁj e?’%ge e ecﬁ%}ﬁ%?ﬁfeg‘{r%i éi‘} I%ﬁg%ﬁgh?%ﬁ&;ﬁﬁa%yﬁ%@@(&m
conmbust i on &@ONEY, MeRYWreferably 40,000:@R,000/09008%H Gesre Pfd@bREIO00a0 twr ed
by M tsubishi_ Chem cal Analytech Co., Ltd. 258ett%a? condi tions

L

of
el ectric furlfQ0&00;kyrther prsfrablydfe0pt tooketd, lsand Silf fuather preferalii4R,000
300 nid/ mn i Lo . 5y o ¢ PR i i: V,
adj ust nent : X\O @%P%’P ?%nméglglg?%%déﬁyl %Fés}?oﬁv\?llar% ngﬁlé‘{u?%@%l%&tbg?aseaﬁ‘éﬂl\}\eas
used as a saspllatdddrom tlxabllbrakifamudar VEhe i0@nstdvidcheit;ol Rehe hadidge & a
sanpl e of 100 ng was burned under ox%/gen f|0§, and 30 theeg%en,er at ed
I

gas was 28bssrledt By inferyeptrhiriagd by Bloteng Hel sbiagamshtherracespiagipn githe

ions in the ' S0l ut i D :
bt ai 1"t ho. SEpory BuPRLEGAvEE & JERFHESR ok IR G B
manuf act ur edhdsonvashitiba dagatalynRpyrrélalone. L there Gpirbapsedeats the kinematic

t enper at ure: . PREH 400 Hal 1000C Conhustion gas . fl ow rate; i

2.5 L/
(Ar) SMeasuFisAy &) PE L andegnhgaeeastradia Aewrdadico it tbﬁ@a@t@drqf&%ﬁéa% "
S ti : . t:
50" i Kot Dor BB PGS A U BlethoE8 o b ORRR G OERE BUEM e

macr onoR&cul ar cohpeldfids: 1 to 11 contained Nand O at a nolar ratio
of 1 : 1, and the supply source of the constitutional unit (a3)

cont ai ned one N al'JRYHIY BHESHY atom Therefore, the content (nmol %
of the cation gr - RME of the anount of
nitrogen and theolgﬁl %]?I?Oﬁe cgé#gg%]ﬁag%l on, %ﬁg t he average of those
contents was defi Hedl.as i0he anmount (nol % of the constitutional unit
15(a3). [0091] The above concentrated |iquids were diluted by 20
times with ion-ex%ﬁéWged water to prepare the polishing conpositions

having gopH [(ﬂf5 1OrtelRs gji]inﬁ)rg)\%ﬁg%he ﬂoﬂsﬁﬂg D@ fank e Qgétbﬁﬂfng' the surface of

the silicon wafer and reducing the adhesion of particles to the polished surface, the

weight-average molecular weight (polystyrene standards) of the



content of ammonia was 0.02 wt % Moreover, the content of the
macr onol ecul ar 20 conpound havi ng the cation group, the content of

t he wat er sol ubl e nacr onol ecul ar conpound ot her than the

macr onol ecul ar conmpound having the cation_group, and the content of
the nonionic surfactant were as shown inl¥ables 2 and 3. [0092] (2)

Pol i shi ng net hod Usi ng the polishing conpositions thus
prepared, thRlf(NtdoMifderirhinePR pretRibly2f), 0880 AW0D.HDE,nére hrdfBrablyle, 6o to
under the follow ng polishing conditions [0093$ < Silicon wafer >

An 8-inch si30@0neearmege prelemdlysi GO0 lo9p,009, s herpresbaldy Ae80Gtc er
t wo- st i shi -t hi gk - 07 into 4. 4 d
used. [ oooaT ARl RSP R RernBiy S0l 5T P0G b0 5Bl Bafbi Rl plefeRy

si ngl e- si dediop@ob$41,000,080: hiThe ds3R0hdnphasthil ditbewtight-aRdfsdMblecular
manuf act ured by Misashino Electronic Co., Ltd.) Polishing pad:
SUPREME RN Hvgightrad tiecnaly(Scpasialnglampiminghs the saméusohropithepeighinernge
revolutions of, retary table: 90 r/mn, (linear wvelaocity: 45 nn/mn
Nmber of a0 deh i e miobie ek oA HERE hY gl iyt
pol i shing caoRROGktrbRftncd matdrdlidhdishaep@! | shing conposition was 5
supplied to the center of the rotary table) Polishing | oad: 100 g/cn®
Pol i shi ng tilf@52] 18n tarmsjobpampvingshe polishing riater and the mektability eftbe swzce of

b Ui Shi na.. A . . . . _
WS 1508 (mittruEeLy e B0 he SRR BB e B P ufl P B ey B RA R, the
Speci fi qal | yveightsfefage nid@ubirtdriglapayahslogedyua kenhdi k) o thohpdrosrahyl
speed of 1500 rpm for 30 seconds), a scrub rinse with ion-exchanged
wat er (at a celbulaseippeaferaply§08P0 1oH0P%MRG srorspreteaalls §8§.00Q . G05HI0and
[ ith ion- t ti | f f
glonggc\cl)mnds) Ie\%%} %%%J;@@%?Qﬁ%%@pﬁb?iﬁsz,%gd er ? gﬁg%s? S%E%%%éﬁ?ﬂféh%g%fﬂ% yOr

(at a rot at ivight-&5pRed ntflecalRGvdiglnof the I3Ara@eehRticllulasispie kanarvdthat of
[ 0096] (3) Evaluation nethod < Stor age stabili t% of concentrated
liquid > 106bgwerhtavarags meleaulapeight plthe macragutlesslaggemppundlbpving e
100 m rew. i s tability
was chedbed hpEEsIREXRBPURE (ot Rhn @ allp GBI BRERE ST 521 558
20x : An agglleosst aletends of Diipreding ki poliskigrate, thie cofeut sfttle aaeraaible
after the preparation of the concentrated |iquid. %Dz, No &g% oner at e
was for nmed, WrSTBpIasHYY WHPSRRY i g Polishing sranrpsEisrcs tamesbedBment ¥ was

mai nt ai ned r I Wel3p
10007, < £yl SltBl SO0l 8 BE LRI by dork oS RREEAA A B3 B S
usi ng t he payivsightgoraasieesichingis pedferabBrpiEswiYs (10 ppd Byndeightipa halre, \vad
Exanples 1 to 4 was_evaluated in the follow hg manner. First, the

vei ght s 287  dathergpfegahly Qﬁ@%wt%g?%@n&w%ht r e shy isgmeefigproving the
measured wi p - f i, US. )
Then, the me%é%tb ElgﬂJ ﬁg& gﬁlgée&\jﬁggledl Vi géﬁﬁ%r;{ht%%%%gnsititleg%%?esglﬁlgge)rld

pol i shi ng t mmraholeatir ®ipoandisyaéferablsd withd50000@ppoby whicht) of kisg nd@e
per unit tinme for one side of the sili‘gon waf er was determn

d. |
Tabl es 2 an@referaplyel Wik (LUOOH grchyeveightd pplRes. age@nplalaﬁﬁewlw%ga@% Booo
| cul at ed ' RAT b ' .
11 con vt B PRERS oLI08Y SRRt e 8 LR By e e LhggEand
Conpar abve siixtanhkeprfasalsly '00560t% (5D0 QPR by<waylat) taleson Thbreforo tht caftent of
l'iquid passing through filter > (1) Suction ressure s tti n8
means: Usi nghewakerepliblempamrampolagargompstat IS(P@F@@JJL%%NGO&SWR&@O 00
W - 15" 1, :
TenuERGNY S ShEATA S NI 6 1S ECRRORTR b0, cven

pressure ga cdnnecte e asplrator an e’ su
filtration appapedferablydt00d tp O wi% (1020 5000 gwa by fvetnhit), Retlsugiéfornbly 0.001
filtration apgaratu , and the pressgre during. the filtratiaon

ad] st ed { ot 0100438 to 1HO roskbEr b eand st henbredably 0isd e 05
25C. 30 (20 to%%bpﬁﬂﬂ%ﬂs?&gﬂ).' tration apparatus: 1L suction bottle

[0054] (Basic compound)

In terms of improving the polishing rate, the polishing composition of the



(3) Filter: nmenbrane filter ("11050A047A" manufactured by Advantec
Toyo Kaisha, Ltd.), material: hydrophilic PTFE, pore size: 0.5 pm

thi ckness: 35 pm filtration area: 17.3 cnR (dianmeter = 47 ram 15(4)
Length of tinme that |iquid passes through the filter: 1 mnute (i.e.,

1 mnute fromthe point at which the intAéduction of 300 g of the
pol i shing conmposition into a funnel on the filter for 2 seconds was
conpl et ed) (gbsehiRiBhtIO plelfabiblg iAsdek Ababi coOMPiuridl e EkhinbRE of tHa®asic

wei ght (g) of the polishing conposition in the suction bottle
after passi rcgmphwﬁ gisludee ritrpgancohgaining hiapia cemprisd2mdgi hydiexideyy danonate,

filtration area of the filter. 99] ;<,Eval uati on, of -wettability of
surface of M 'aclgﬁal\iﬂ&?aé? Oézﬁgﬁﬂf @%9’%‘ ALghng; qaf"t?‘orﬁe% eﬁj‘a@pﬁs ofthe” Aq
a pretreat mﬁ&o%@l—&htdjﬁme DAGE BdmSdtind iHEIAdHnnoAfR, AR ah yWkide,

imrersed in a 1%diluted hydrofluoric acid aqueous solution for 2
m nut es o rasmporiunhesrboiadie apgneriim bicarborsih seatbidamine, tiveetbylaimgem

At v | TRl OB DRSPS bR

the pol i shi nBethoRdSid fRshilakheSNeRRHSltRMIaIAA rai sed and
allowed to stand still in the air for 15 seconds. After the liquid

pool in the NowshylpoiN diethapplanhee, &Y. NrdoethugtbanajasineeVgV digthylethapolamine,
Ki mvi pe, th g 0 hydr ophi.l/,.Cc_porti on the mrror surface 30
of the si |1 don-SRr e Rt oh R G Sps ol ol hiiiaePfpa RS it

performag t RigéhrbpaRiamidBriiddprapuasiagend) bthylit@caRashd, fexuAttUeRn¥@Smine,
calculated. In this case, the wettability was 100%if the entire
surface of @iReraging hexahyilynge pahydps pipesizate, 1 baminoedohpivemzing er was
wet. [0100] .« _Eval.uation of. unt . of. corrQsion LA silico
vaferout | N BeD e Lol i (e ety compy ot

hydr of | uor i &xaeifesaddeohislreadd) thddarbfiate) it fbe Bisarbondte 6PMBali BRtAXbdle
film and 5 subsequently the silicon wafer was imersed i

n
i on- exchange&dkaliaeeprthanetals inchadegintassiion bzdroxidadodivne By Byxigde, roobisainm
Next, t si licon fer.. . pl. I e | iIc C i.n nd_t he
20q" of one cibilie RutksB RRGER, 1R ButRhit, SRLALDE el o
and cover ed ownddie gypks 6f thédetlREiclchapsindsGas; Merthbled Wl teifesRHatroving iR
pol i shing conposition at 80C for 5 hours, the_silicon wafer was

i mersed in pp&h@&@#&ﬁb@hﬁ%@&pw@d thgt can b iplugdedl in therpedighing gempesitéen of

giyl ?ic{)nbl/vg}lvélrlg %g@rg%tntilax %jgﬁeﬁ?aﬁlﬁ?ﬁle‘gﬁig ? n-é%{nﬁéeiﬂlﬁﬁ{%%&a Qéxﬁﬁ%u‘}'{d; %gd more

ecrease ore’ an er rsronin
pol i shing cemgesibly AAmeas o @idthfddmase.t he anount of corrosion. 27

k(% l'cleaeM 1139 ILe | 96 128 " " "L_1L6 1 cot 106 | an.
| cm 20 [0055] In terms of improving the polishing rate, the content of the basic compound in

the polishing composition of the present invention is preferably 0.001 wt% or more,
more preferably 0.01 wt% or more, and even more preferably 0.02 wt% or more. In
~ terms of preventing corrosion of a semiconductor substrate, the content of the basic

compound is preferably 10 wt% or less, more preferably 5 wt% or less, even more

25  preferably 1 wt% or less, and further preferably 0.5 wt% or less. Therefore, the
content of the basic compound is preferably 0.001 to 10 wt%, more preferably 0.01 to 5
wt%, even more preferably 0.02 to 1 wt%, and further preferably 0.02 to 0.5 wt%.
[0056] (pH adjuster)

The pH adjuster may be, e.g., an acid compound. Examples of the acid

30  compound include inorganic acids such as sulfuric acid, hydrochloric acid, nitric acid,

and phosphoric acid and organic acids such as acetic acid, oxalic acid, succinic acid,

glycolic acid, malic acid, citric acid, and benzoic acid.
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[0057] (Antiseptic agent)

Examples of the antiseptic agent include benzalkonium chloride,
benzethonium chloride, 1,2-benzisothiazolin-3-one,
(5-chloro-)2-methyl-4-isothiazoline-3-one, hydrogen peroxide, and hypochlorite.

[0058] (Aleohols)

Examples of the aleohols include methanol, ethanol, propanol, butanol,
isopropyl aleohol, 2-methyl-2-propanol, ethylene glycol, propylene glycol, polyethylene
glycol, and glycerin. The content of the alcohols in the polishing composition of the
present invention is preferabiy 0.1 to 5 wt%.

[0059] (Chelating agent)

Examples of the chelating agent include ethylenediaminetetraacetic acid,
sodium ethylenediaminetetraacetic acid, nitrilotriacetic acid, sodium nitrilotriacetic
acid, ammonium nitrilotriacetic acid, hydroxyethylethylenediaminetriacetic acid,
sodium hydroxyethylethylenediaminetriacetic acid, triethylenetetraminehexaacetic
acid, and sodium triethylenetetraminehexaacetic acid. The content of the chelating
agent in the polishing composition of the present invention is preferably 0.01 to 1 wt%.
[0060] (Cationic surfactant)

Examples of the cationic surfactant include aliphatic amine salt and aliphatic
ammonium salt.

[0061] (Anionic surfactant)

Examples of the anionic surfactant include fatty acid soap, carboxylates such
as alkyl ether carboxylate, sulfonates such as alkyl benzene sulfonate and alkyl
naphthalene sulfonate, sulfates such as fatty alcohol sulfate and alkyl ether sulfate,
and phosphates such as alkyl phosphate.

[0062] (Nonionic surfactant)

In terms of improving the polishing rate and suppressing corrosion of the
wafer, the polishing composition of the present invention preferably includes a
nonionic surfactant. Examples of the nonionic surfactant include ether types such as
polyoxyethylene alkyl ether, ether ester types such as polyoxyethylene ether of glycerol
ester, and ester types such as polyethylene glycol fatty acid ester, glycerol ester, and
sorbitan ester. Among the above nonionic surfactants, the ether-type nonionic

surfactant is preferred, and the polyoxyethylene alkyl ether is more preferred so as to
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mmprove the polishing rate and to suppress corrosion of the wafer. Although the
reason the nonionic surfactant can prevent corrosion is not clear, it 1s estimated that
the hydrophobic group of the nonionic surfactant is adsorbed on the silicon wafer to
form a protective film, thereby suppressing the contact with alkaline substances.
5 [0063] In terms of suppressing a reduction in the polishing rate, the content of the

nonionic surfactant in the polishing composition of the present invention is preferably
0.01 wt% (100 ppm by weight) or less, more preferably 0.005 wt% (50 ppm by weight)
or less, even more preferably 0.0025 wt% (25 ppm by weight) or less, and further
preferably 0.001 wt% (10 ppm by weight) or less. In terms of preventing corrosion of

10  the semiconductor substrate, the content of the nonionic surfactant is preferably
0.00005 wt% (0.5 ppm by weight) or more, more preferably 0.0001 wt% (1 ppm by
weight) or more, even more preferably 0.0003 wt% (3 ppm by weight) or more, and
further preferably 0.0004 wt% (4 ppm by weight) or more. Therefore, the content of
the nonionic surfactant is preferably 0.00005 to 0.01 wt% (0.5 to 100 ppm by weight),

15  more preferably 0.0001 to 0.005 wt% (1 to 50 ppm by weight), even more preferably
0.00083 to 0.0025 wt% (3 to 25 ppm by weight), and further preferably 0.0004 to 0.001
wt% (4 to 10 ppm by weight).
[0064] In terms of the solubility of the nonionic surfactant in the polishing
composition of the present invention, a HLB of the nonionic surfactant in the polishing

20 composition is preferably 8 or more, more preferably 10 or more, and even more
preferably 12 or more. In terms of preventing corrosion, the HLB of the nonionic
surfactant is preferably 19.5 or less, more preferably 18 or less, and even more
preferably 16 or less. Therefore, the HLB of the nonionic surfactant is preferably 8 to
19.5, more preferably 10 to 18, and even more preferably 12 to 16. In the present

25  specification, the HLB is calculated by the Griffin’s method using the formula: HLB =
20 x (the weight percentage of a hydrophilic group).
[0065] In terms of the storage stability of the polishing composition, the cloudy point
of the nonionic surfactant in the polishing composition of the present invention is
preferably 30°C or more, more preferably 35°C or more, and even more preferably 40°C

30  ormore.
[0066] (Oxidizing agent)

Examples of the oxidizing agent include peroxides such as permanganic acid
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and peroxo acid, chromic acid, nitric acid, and salts thereof.

[0067] In this embodiment, the pH of the polishing composition at 25°C is not
particularly limited, and is preferably 8.0 to 12.0, more preferably 9.0 to 11.5, and even
more preferably 9.5 to 11.0 so as to improve the polishing rate. In this case, the pH of
the polishing composition at 25°C can be measured using a pH meter (HM-30G
manufactured by DKK-TOA CORPORATION) and is read on the pH meter 1 minute
after dipping an electrode into the polishing composition.

[0068] The amount of liquid of the polishing composition of the present invention that
passes through a filter is preferably 1.0 g/min-cm?2 or more, and more preferably 2.0
g/min-cm?2 or more in the following standard test A. In terms of reducing the LPD
such as nanoscratch, the amount of liquid of the polishing composition passing
through a filter is preferably 3.7 g/min-cm?2 or more, more preferably 5 g/imin-cm?2 or
more, even more preferably. 10 g/min-cm? or more, and further preferably 12 g/min-cm?
or more. This amount can be adjusted, e.g., by reducing the viscosity of the polishing
composition, improving the dispersibility of the abrasive in the polishing composition,
or removing an agglomerate of the abrasive in the polishing composition by filtration
or the like.

[0069] (Standard testA)

(1) Temperature in the laboratory: 25°C

(2) Suction pressure: — 100 kPa

(3) Filter: membrane filter

Material: hydrophilic PTFE (polytetraflucroethylene}

Pore size: 0.5 pm (corresponding to a pressure of 0.14 MPa or more when the
polishing composition starts to come out through the filter in the method of JIS K3832)

Thickness: 35 tm

Filtration arvea: 17.3 cm? (diameter = 47 mm)

The membrane filter may be, e.g., “HO50A047A” manufactured by Advantec
Toyo Kaisha, Ltd.

(4) Operation: 300 g of the polishing composition is drawn into a suction
filtration apparatus equipped with the membrane filter under the above suction
pressure for 2 seconds, and the weight of the polishing composition that has passed
through the filter for 1 minute immediately after drawing the polishing composition is
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measured. This weight is divided by the filtration area of the filter used in the
standard test A, and the resultant value is defined as the amount of liquid of the
polishing composition passing through the filter. The pressure can be reduced by any
method, e.g., using a water-circulating aspirator.

[0070] The content of each of the components described above is the amount when
the polishing composition is being used. However, the polishing composition of this
embodiment may be stored and supplied in a concentrated state as long as the storage
stability is not impaired. This is preferred because the production and transportation
costs can be reduced further. The concentrated liquid may be appropriately diluted
with the above aqueous medium as needed.

[0071] When the polishing composition of this embodiment is the concentrated liquid,
in terms of reducing the production and transportation costs, the content of the
macromolecular compound having the cation group is preferably 0.005 wt% or more,
more preferably 0.01 wt% or more, and even more preferably 0.02 wt% or more. In
terms of improving the storage stability, the content of the macromolecular compound
having the cation group in the concentrated liquad 1s preferably 5 wt% or less, more
preferably 2 wt% or less, and even more preferably 1 wt% or less. Therefore, the
content of the macromolecular compound having the cation group in the concentrated
liquid is preferably 0.005 to 5 wt%, more preferably 0.01 to 2 wt%, and even more
preferably 0.02 to 1 wt%.

[0072] When the polishing composition of this embodiment is the concentrated liquid,
in terms of reducing the production and transportation costs, the content of the
abrasive is preferably 5 wt% or more, more preferably 7 wt% or more, and even more
preferably 8 wt% or more. In terms of improving the storage stability, the content of
the abrasive in the concentrated liquid is preferably 40 wt% or less, more preferably 35
wt% or less, and even more preferably 30 wt% or less. Therefore, the content of the
abrasive in the concentrated liquid is preferably 5 to 40 wt%, more preferably 7 to 35
wt%, and even more preferably 8 to 30 wt%.

[0073] When the polishing composition of this embodiment is the concentrated liquid,
in terms of reducing the production and transportation costs, the content of the
water-soluble macromolecular compound is preferably 0.02 wt% or more, more

preferably 0.05 wt%, and even more preferably 0.1 wt% or more. In terms of
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improving the storage stability, the content of the water-soluble macromolecular
compound in the concentrated liquid is preferably 5 wt% or less, more preferably 2
wt% or less, and even more preferably 1 wt% or less. Therefore, the content of the
water-soluble macromolecular compound in the concentrated liquid is preferably 0.02
to 5 wt%, more preferably 0.05 to 2 wt%, and even more preferabiy 0.1 to 1 wt%.
[0074] Next, an example of a method for producing the polishing composition of this
embodiment will be described.

[0075] An example of the method for producing the polishing composition of this
embodiment is not particularly limited. For example, the polishing composition can
be prepared by mixing the macromolecular compound having the cation group, the
abrasive, and the aqueous medium, and the optional component as needed.

[0076] The order in which these components are mixed is not particularly limited,
and all the components may be mixed at the same time. When the water-soluble
macromolecular compound is to be added as the optional component, the abrasive may
be mixed with the aqueous medium in which the water-soluble macromolecular
compound has been previously dissolved. In this case, the latter is preferred so as to
sufficiently prevent agglomeration or the like of the abrasive.

[0077] The abrasive can be dispersed in the aqueous medium using any stirring
device such as a homomixer, a homogenizer, an ultrasonic disperser, a wet ball mill, or
abead mill. If coarse particles resulting from the agglomeration or the like of the
abrasive are present in the aqueous medium, it is preferable that the coarse particles
should be removed by centrifugal separation, filtration with a filter, etc. The abrasive
is dispersed in the aqueous medium preferably in the presence of the water-soluble
macromolecular compound.

[0078] The polishing composition of the present invention is used, e.g., for a polishing
step of a silicon wafer in the process of manufacturing a semiconductor substrate.
[0079] The polishing step of a silicon wafer includes a lapping (rough polishing) step
and a final polishing step. The lapping step includes planarizing the silicon wafer
that has been obtained by slicing a silicon single crystal ingot into thin disks. The
final polishing step includes etching the lapped silicon wafer and then mirror finishing
the surfaces of the silicon wafer. It is more preferable that the polishing composition
of the present invention is used in the final polishing step.
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Examples
[0080] < Average primary particle size of abrasive >

The average primary particle size (nm) of the abrasive was determined by the
following formula using a specific surface area S (m%g) that was calculated by the BET
(nitrogen adsorption) method.

Average primary particle size (nm) = 2727/S
[0081] The specific surface area of the abrasive was determined in the following
manner. After the following “pretreatment” was performed, a measurement sample
of about 0.1 g was accurately weighed in a measuring cell to four decimal places. The
measurement sample was dried in an atmosphere at 110°C for 30 minutes
immediately before measuring the specific surface area. Then, the specific surface
area was measured by the nitrogen adsorption (BET) method using a specific surface
area measuring device (Micromeritics Automatic Surface Area Analyzer, FlowSorb IIT
2305 manufactured by Shimadzu Corporation).

[0082] [Pretreatment]

(a) The abrasive in the form of slurry was adjusted to pH 2.5 + 0.1 with a nitric
acid aqueous solution.

(b) The abrasive in the form of slurry having an adjusted pH of 2.5+ 0.1 was
put in a petri dish and dried in a hot air dryer at 150°C for 1 hour.

(0 After drying, the resultant sample was pulverized in an agate mortan.

(d) The pulverized sample was allowed to be suspended in ion-exchanged
water at 40°C, and this suspension was filtered through a membrane filter with a pore
size of 1 pm.

(e) The substances deposited on the filter were washed five times with 20 g of
ion-exchanged water (40°C).

(f) The filter to which the substances were attached was put in a petri dish
and dried in an atmosphere at 110°C for four hours.

(g) The dried substances {(abrasive grains) were taken out so as not to be
mixed with filter scraps and pulverized in a mortar, thereby providing a measurement
sample.

[0083] < Average secondary particle size of abrasive >
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The average secondary particle size {nm) of the abrasive was determined in
the following manner. The abrasive was added to ion-exchanged water so that the
concentration of the abrasive was 0.5 wt%. The resultant aqueous solution was
poured into a disposable sizing cuvette (made of polystyrene, 10 mm cell) to a height of
10 mm from the bottom, and then was measured by dynamic light scattering (device
name: Zetasizer Nano ZS manufactured by SYSMEX CORPORATIO).

[0084] (1) Preparation of polishing composition

Concentrated liquids of polishing compositions (pH 10.0 to 11.0 (25°C)) were
produced by mixing and stirring the abrasives (colloidal silica), the macromolecular
compounds having the cation group, 28% ammonia water (special grade chemicals
manufactured by Kishida Chemical Co., Ltd.); and ion-exchanged water, and
optionally the other macromolecular compounds or the nonionic surfactants. The
content of ammonia in each of the concentrated liquids was 0.4 wt%. Table 1 shows
the degree of polymerization and composition of the macromolecular compounds 1 to
11 having the cation group used in the following Examples 1 to 43.

[0085] Each of the macromolecular compounds 1 to 11 was obtained by
copolymerizing a monomer compound serving as a supply source of the constitutional
unit (a2) and a monomer compound serving as a supply source of the constitutional
unit (a3), and partially saponifying the copolymer thus formed.

[0086] [TABLE 1]

Deg’e.e of 1)/ (a3)

polymerization mal%

Macromolecular compound 1 550 65 002
Macromolecular compound 2 550 6.5 005
Macromolecular compound 3 5a0 6.5 0.13
Macromolecular compound 4 550 65 019
Macromolecular compound 5 550 65 022
Macromolecular compound & 550 65 030
|Macromo]ecular compound 7 550 6.5 039
Macromolecular compound 8 550 65 049
Macromolecular compound 9 1700 6.6 .90
Macromolecular compound 10 600 34 037
Macromolecular compound 11 1700 81 0.29

[0087] (Note) In the macromolecular compounds 10 to 11 in Table 1, the total of the
constitutional unit (al), the constitutional unit (a2), and the constitutional unit (a3) is
100 mol% of all the constitutional units of each of the macromolecular compounds. R

is CHs, and the monomer compound serving as a supply source of the constitutional
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unit (a2) is vinyl acetate. The constitutional unit (a3) is derived from the compound
represented by the above general formula (3-1), where Z- is Cl-, X! is -CONHR12—, R12
is (CHg)s, Rtis —H, R2is —H, R31is —CH3, Rtis H, R3is H, and Réis H. In this case,
the CO side of -CONHR!?— is bonded to the carbon atom to which R3 is bonded.
[0088] In the macromolecular compounds 1 to 9in Table 1, the total of the
constitutional unit (a1), the constitutional unit (a2), and the constitutional unit (a3) is
100 mol% of all the constitutional units of each of the macromolecular compounds. R
is CHs, and the monomer compound serving as a supply source of the constitutional
unit (a2) is vinyl acetate. The constitutional unit (a3) is derived from the compound
represented by the above general formula (3-1), where Z- is Cl-, X1 is —CHa—, Rlis —H,
R2is—H, R3is —H, R4 is RIR2C=C(R?)-X!—, R5is H, and RS is H.
[0089] 1In Table 1, the mole percentage of the constitutional unit (a3) was calculated
based on the amount of nitrogen and the chlorine concentration that were determined
by the following method for measuring a cationization modification ratio.
[0090] [Measurement method of cationization modification ratio]

(1) A sample of 1 to 5 mg was accurately weighed with an ultramicrobalance.
Then, the sample was decomposed and converted into NO under argon-oxygen flow in
the presence of a catalyst. The chemiluminescence intensity produced when this NO
reacted with ozone was measured to obtain the amount of nitrogen. The sample was
manually burned and decomposed while the condition of the sample was confirmed.
In this case, the visual observation and the detected intensity showed that incomplete
combustion did not occur.

Measuring device: TN-10 manufactured by Mitsubishi Chemical Analytech
Co., Litd.

Setting conditions of electric furnace: INLET 800°C, OUTLET 900°C

Gas flow rate: Oz (main) 300 ml/min, Ar 1 [/Imin, Oz 0.5 L/min

Calibration curve adjustment: A solution obtained by dissolving aniline in
toluene was used as a sample for a calibration curve.

(2) On the other hand, a sample of 100 mg was burned under oxygen flow, and
the generated gas was absorbed by a 3% hydrogen peroxide solution. The chloride
ions in the absorbing solution were measured by 1on chromatography to obtain the

chlorine concentration.
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Combustion equipment: Q@S-AB2 manufactured by Yoshida Kagaku Kikai Co.,
Lid.

Combustion temperature: PREH 400°C, HIH 1000°C

Combustion gas flow rate: 2.5 L/min (Ar)

Measuring device: ICS-2000 manufactured by Dionex Corporation

Separation column: ITonPack AS418

Guard column: IonPack AG18

Eluant: 30 mM KOH

Detector: electric conductivity detector

(3) Bach of the macromolecular compounds 1 to 11 contained N and Cl at a
molar ratio of 1 : 1, and the supply source of the constitutional unit (a3) contained one |
N atom and one Cl atom. Therefore, the content (mol%) of the cation group was
calculated from each of the amount of nitrogen and the chlorine concentration, and the
average of those contents was defined as the amount (mol%) of the constitutional unit
(ad).
[0091] The above concentrated liquids were diluted by 20 times with ion-exchanged
water to prepare the polishing compositions having a pH of 10.0 to 11.0 (25°C). In
each of the polishing compositions, the content of the abrasive was 0.5 wt% and the
content of ammonia was 0.02 wt%. Moreover, the content of the macromolecular
compound having the cation group, the content of the water-soluble macromolecular
compound other than the macromolecular compound having the cation group, and the
content of the nonionic surfactant were as shown in Tables 2 and 3.
[0092] (2) Polishing method

Using the polishing compositions thus prepared, the following silicon wafer
was polished for 15 minutes under the following polishing conditions.
[0093] < Silicon wafer >

An 8-inch silicon wafer with one side mirror finished (obtained after two-stage
polishing, thickness: 0.7 mm) was cut into 4 cm X 4 cm and used.
[0094] < Polishing conditions >

Polishing machine: a single-sided polishing machine MA—300 (platen
diameter: 300 mm, manufactured by Musashino Electronic Co., Ltd.)

Polishing pad: SUPREME RN-H (manufactured by NITTA HAAS
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INCORPORATED)

Number of revolutions of rotary table: 90 r/min (linear velocity: 45 m/min)

Number of revolutions of platen: 16 r/min

Supply of polishing composition: 15 ml/min (the polishing composition was
supplied to the center of the rotary table)

Polishing load: 100 g/cm?2

Polishing time: 15 min
[0095] The silicon wafer polished under the above polishing conditions was washed
using a wafer jet washer WJS-150B (manufactured by Mtech Co., Ltd.) and then dried.
Specifically, a spin rinse with ion-exchanged water (at a rotational speed of 1500 rpm
for 30 seconds), a serub rinse with ion-exchanged water (at a rotational speed of 100
rpm for 60 seconds), and a spin rinse with ion-exchanged water (at a rotational speed
of 1500 rpm for 30 seconds) were performed in this order, and subsequently spin dry
(at a rotational speed of 3000 rpm for 30 seconds) was performed.

[0096] (3) Evaluation method

< Storage stability of concentrated liquid >

100 g of each of the concentrated liquids was placed in a 100 ml screw tube
and sealed. After one day, the storage stability was checked. The concentrated
liquids were stored in a room at 23°C.

X! An agglomerate was formed and a separation occurred one day after the
preparation of the concentrated liquid.

(Ot No agglomerate was formed, no separation occurred, and the dispersion
stability was maintained one day after the preparation of the concentrated liquid.
[0097] < Evaluation of polishing rate >

The polishing rate when using the polishing compositions of Examples 1 to 43
and Comparative Examples 1 to 4 was evaluated in the following manner. First, the
weights of each silicon wafer before and after polishing were measured with a scale
(“BP-2108” manufactured by Sartorius Ltd.). Then, the weight difference was divided
by the density, area, and polishing time of each silicon wafer, so that the polishing rate
per unit time for one side of the silicon wafer was determined. In Tables 2 and 3, the
polishing rate is shown as a relative value calculated by assuming that the polishing

rate for one side of the silicon wafer in the case of using the polishing composition in
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Comparative Example 4 was “1.00”.
[0098] < Evaluation of amount of liquid passing through filter >

(1) Suction pressure setting means: Using a water-circulating aspirator
(“CIRCULATING ASPIRATOR WJ-15” manufactured by SIBATA SCIENTIFIC
TECHNOLOGY LTD.), a pressure gage was connected between the aspirator and the
suction filtration apparatus (at a position 20 ecm away from the suction filtration
apparatus), and the pressure during the filtration was adjusted to — 100 kPa. The
temperature in the laboratory was set to 25°C.

(2) Suction filtration apparatus: 1L suction bottle provided with a filter holder
for filtration under reduced pressure (model number: KGS-47, manufactured by
Advantec Toyo Kaisha, Ltd.)

(3) Filter: membrane filter “H050A047A” manufactured by Advantec Toyo
Kaisha, Ltd.), material: hydrophilic PTFE, pore size: 0.5 um, thickness: 35 um,
filtration area’ 17.3 cm? (diameter = 47 mm)

(4) Length of time that liquid passes through the filter: 1 minute (i.e., 1 minute
from the point at which the introduction of 300 g of the polishing composition into a
funnel on the filter for 2 seconds was completed)

(5) Amount of liquid passing through the filter: The weight () of the polishing
composition in the suction bottle after passing through the filter for 1 minute was
divided by the filtration area of the filter.

[0099] < Evaluation of wettability of surface of silicon wafer (wetted area of silicon
wafer) >

As a pretreatment, a silicon wafer cut into 40 X 40 mm square was immersed
in a 1% diluted hydrofluoric acid aqueous solution for 2 minutes to remove the oxide
film, and subsequently the silicon wafer was immersed in ion-exchanged water for an
nstant, rinsed, and dried by air blow. Next, the sihcon wafer was immersed in each
of the polishing compositions for 20 seconds, and then raised and allowed to stand still
in the air for 15 seconds. After the liquid pool in the lower portion of the silicon wafer
was removed with a Kimwipe, the area of a hydrophilic portion on the mirror swrface
of the silicon wafer was visually judged. The measurement was performed three
times, and the average of the measured values was calculated. In this case, the

wettability was 100% if the entire surface of one of the principal surfaces of the silicon
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wafer was wet.
[0100] < Evaluation of amount of corrosion >

A silicon wafer cut into 40 X 40 mm square was immersed in a 1% diluted
hydrofiuoric acid aqueous solution for 2 minutes to remove the oxide film, and

5  subsequently the silicon wafer was immersed in ion-exchanged water for an instant,
rinsed, and dried by air blow. Next, the silicon wafer was placed in a plastic container,
and then 20 g of the polishing composition was added to the plastic container and
covered with a lid. After the silicon wafer was immersed in the polishing composition
at 80°C for 5 hours, the silicon wafer was immersed in ion-exchanged water for an
10  instant, rinsed, and dried by air blow. The amount by which the weight of the

air-blow dried silicon wafer was decreased before and after the immersion in the

polishing composition was defined as the amount of corrosion.



sur f act ant
"surfact ant

surfactant (*T,
27

Noni oni ¢ surfact ant
| ug404i ns' i

19
: 6%)

19 I
(4e81 surfactant (Ic9;

(*71 surfactant (*8;

£8 14 81 0l o) 0ol s punoduos )
72 44 8gl ge O 051060 liemos|olotoe)y e
oy 9y ol 0z o 0z 67
16| se 951 B o 0ol o punoco z
8 =l 85l 59 o LN hejnasjowaioey m
9 9¢ 'l ) 0 5z 0z,
16 e 0] 09 0 001 | punodaion 61
o6 ve 191 L Q 05|60 henosjowicep il
6L 67 Il 99 o 5z V|
00! zZe all 19 o) 00l & punodas q
oo e &1 LL O 05 0o lejnasjowooey w
G6 £e FAN! 68 O Gz gl
001 7t Lot 9L O 00l ¢ punocius Z eoyg Mmm_amem_
oo 42 erl L8 O 08 |eco lemasiowoioey m
06 ve o'l zol [e) oz I
001 ge 901 601 @] 0ol | ¥ punodwon m
16 0t el Zil 0 0516V O bepospousoep B
001 e 5071 92! 9] 00l | | ¢punoduoo A
£6 'e A §el O 0S5 €10 liejnosjoLucioep /]
96 £e 101 &€l 0 001 2 punoduios 9]
L ve Bl e O 05 |s00 henosjoLascey W
z8 e 80 Gl 0 5z v
g6 ce £0l rel 0 001 — M
18 ge ! g6l o) 05 [200 | epmonmen Z|
08 ge QoL Lol O [ir4 1
L LD M 2M A
=T o unouny : piriby yo Junoury " prequog] " husion huzo) ﬁ

[c 19V [T010]




c3
28

|, surFactant (*91

X*)itisPalins surfactant (4,
Macr onol ecul ar conpound (2)

00l 9 00’} 10 ) 00z | - () O3H[ Z e2us (¥
06 Zov Mﬁw““wwm gLl x 05 | — |(e%) surupusiipedod) z eoys (£
) aesslofEEe . () loyoole]
0z 95 | o uonmusioy 0 x 0 22| Kunsod ouopeg| & NS | € praseduon
) . . {1%) fooole Jundjod
0z Le 090 61 O 05 | 0 | poyuodes Apporduiog| & 1S |+
9L 50 £e 56 e} G 6% uEpepns] 0% Y
68 ! 801 ol ) § [y umorns| 08 || GPuOUWOO Y
00l q £l Lol O § 1) emoepns 0% Jejrosjowo.LoRN ]
00l Ve gL g6 0 0§ OH]
- . - OQ
00} e oyl 8 @) (@9 88__8;%%”_3 oF o] 01 Potieo 6t
0ol ot 1y 48 O susuegepiuodordyiod O E{NOBI0W00B 3¢
8 70 el 6L 0 ) Esﬁsw_ % | | g punoduoo T
26 07 ort 08 o) G [ wmoeuns| 05 1060  mosjououery oF
00! 92 oL I8 O §  [ix)mpryns| 0% o
. - * [
8 90 ez 6 e} s Iew Eﬁm_ssw 0§ & punoduioo Ve
16 Iz 0L 1ol O § (8% wmeoey 08 220  orcgowomey | °1S B
00} X7 Il 66 O G [£#)eoRpns 08 e
00! ve 0L 66 0 0§ | punodos 1€
00} £t £l 0L 0 08 {620|  erseowoneyy &
00l ge 501 rel 0 &2 2
0ot re L01 z8 O 0 | [ punoauos x
00} gt cel 1ol 0 08 Jig0|  ervepouoiney /Z
o0l ¢ 80'1 821 O &z 07
o Buny (Go-uILL/5) (Eem (e
" ooy sy __ﬁ_a__ parouy | PR Lo ooy I T o B ﬂ
(6 IGV]




pol y(N- propi onyl et hyl enei m nel (*5) 0,0 auoppukl 1AuvAt x1 0 a
09 orriu TOT rThr

5n

10

15

20

25

30

29

[0103] (Note) In Tables 2 and 3, the macromolecular compounds 1 to 11 in a column
headed “macromolecular compound (1)” are examples of the macromolecular
compound having the cation group in the present invention, and the macromolecular
compound (2) shows examples of the water-soluble macromolecular compound other
than the macromolecular compound having the cation group. The abrasives and the
components *1 to *9 in Tables 2 and 3 are described in detail below.

Silica 1: average primary particle size: 26 nm, average secondary particle size:
58 nm, degree of association: 2.2

Silica 2: average primary particle size: 38 nm, average secondary particle size:
78 nm, degree of association: 2.1

Component *1: completely saponified polyvinyl alcohol, PVA-124
manufactured by KURARAY CO., LTD.

Component *2: cationic polyvinyl alcohol, CM-318 manufactured by
KURARAY CO., LTD.

Component *3: polyethyleneimine, SP-006 manufactured by NIPPON
SHOKUBAI CO., L.TD.

Component *4: HEC, CF-V, weight-average molecular weight: 1,600,000,
manufactured by Sumitomo Seika Chemicals Company Limited

Component *5: poly(N-propionylethyleneimine), weight-average molecular
weight: 770,000, manufactured by Kao Corporation

Component *6: polyvinylpyrrolidone, K90, viscosity-average molecular weight:
590,000, manufactured by Wako Pure Chemical Industries, Litd.

Component *7: polyoxyethylene alkyl ether (EMULGEN 3140S-90, HLB = 18,
manufactured by Kao Corporation)

Component *8: polyoxyethylene alkyl ether (EMULGEN 350, HLB = 18,
manufactured by Kao Corporation)

Component *9: polyoxyethylene alkyl ether (EMULGEN 409PV, HLB = 14,
manufactured by Kao Corporation)
[0104] As shown in Tables 2 and 3, in the polishing compositions of Examples 1 to 43,
the storage stability of the concentrated liquid was good, the amount of liquid passing
through the filter was large, the wettability of the silicon wafer was good, and also the

polishing rate was improved. In contrast, the polishing compositions of Comparative
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Examples 1 to 2 had poor wettability, and the polishing compositions of Comparative
Examples 2 to 3 had low storage stability of the concentrated liquid. Moreover, when
the polishing compositions of Comparative Examples 2 to 3 were supplied to the
polishing pad, there were agglomerates large encugh to be visually identified. It was
5  clear that such agglomerates would be the cause of scratches. In the polishing
composition of Comparative Example 4, the amount of liquid passing through the filter

was small.

Industrial Applicability
10 [0105] The use of the polishing composition of the present invention can achieve
high-speed polishing of a silicon wafer, and also can reduce clogging of a filter.
Therefore, the polishing composition of the present invention is useful as a polishing
composition that is to be used in the process of manufacturing various semiconductor.
substrates, and particularly useful as a polishing composition for final polishing of a
15  silicon wafer.
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LTD. 1.5 mol% of constitutional units of the macromolecular compound;

an abrasive; and

an aqueous medium.

10  [Chemical Formula 1]

—CH;—CH~ (1)
i
OH
~CH;—=CH~ (2}
I
QCOR
~X~ (3

(where Ris a C1 to Cs alkyl group, and X is a constitutional unit that has a
cation group in a molecule and is derived from an unsaturated compound

copolymerizable with a vinyl alcohol lower fatty acid ester)

15
2l The polishing composition for a silicon wafer according to claim 1, wherein a
total of the constitutional unit (a1), the constitutional unit (a2), and the constitutional
unit (a3) is 50 to 100 mol% of the constitutional units of the macromolecular
compound.

20

[3] The polishing composition for a silicon wafer according to claim 1 or 2,
wherein the constitutional unit (a3) is derived from a compound selected from a
compound represented by the following general formula (3-1) and a compound
represented by the following general formula (3-2).

25  [Chemical Formula 2]
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t hrough t he Hyittdk@alkWas oS heprbQditsh ?%&logépﬂiohﬁ alg; kb Ty alk1 $184H% C BT,

use of the polishing conposition of e present invention can achieve
hi gh- speed patlioshtlkpl ©oum oz b beewh gurbe? |, repredents 9o avion: R¥depueseitoggi ng

of a filter, Therefpre, e pol.i shing c i,ti-on he present

i nventi (}h i QYgrogen Ebaaélgi%ﬂ‘?éhiyi%‘” g’napgg%ﬁ%ﬁ df%{g%ﬁ{iyfsgrfggboé used in
t he process RORSCEIRIATLEAITRI Yk Qnbs § BRA6SRIMBI05 C3¥DET SRS ousiRd a C;
particularly useful as a polishing conposition for final polishing of
a 15 silicomo wah¥droxyadlylerowods [ 1] A pol i shing conposition for a
silicon wafer conprising: a nmacronol ecul ar conpound including a
constitutional unit (al) represented by the foll ow ng general fornula

(1), a consf4]t uti Phdholishirdg dodbsitieR R SeMices walerlab@®r@ink @b hybidf claims 1
general forrmula (2), and a constitutional unit (a3) represented by
the fol lowi i3 daribengontmaising & 1¢as} oneedactddrfram pelyginypyriokdone,
constitutional ~A4nit a3) .is G.001 to 1. |.% of constitutional units
of the nachﬁ%ﬁgéﬁﬂ%¢y%%%ﬁgﬂed?n%%ﬁﬁﬁﬁﬁsﬁggﬁl nd an aqueous mnedi um
10 [Chem cal Formula 1] -CH -CH(1) oil -CH CH (2) OCOR (where
Ris a Cl tgﬂcs al kyl group, and X is a _constitutional unit that has
a cation gr&dp i nThe pelishing cempagitipn fodarsilicen Wafes eeepding aamy erecd claims 1

conpound COB?&%ﬂﬁﬁ&%%%%%ﬁﬁéJE&E&%@&LﬁﬁhﬁﬁhOI | ower fatty acid ester)
20
[6] The polishing composition for a silicon wafer according to any one of claims 1

to 5, wherein the abrasive has an average primary particle size of 5 to 50 nm.

[7] The polishing composition for a silicon wafer according to any one of claims 1

25  to 6, wherein the abrasive is colloidal silica.

[8] A method for manufacturing a semiconductor substrate comprising:



15 [2] The polishing conmposition for a silicon wafer according to
claim1l1, wherein a total of the constitutional unit (al), the
constitutional unit (a2), and the constitutional unit (a3) is 50 to
100 nol % of the constitutional units of é?e macr onol ecul ar conpound.
20 [3] The polishing conposition for a 5flicon wafer according to
claim1 or 2, wherein the constitutional unit (a3) is derived froma
conpound sel ect ed pblidimga siicquowuatdr weshthes polishihglypmipbétibiofor awilizgn wafer
general formula_ (3-1) and onp represented by the follow ng
general for AFRIPELS ?nyﬁ%“%eﬁéﬁﬁgg? Farmula 21 32 X2R 4 1-(3-0 rN. 6
eR 10 R7R13C(R9)-Y-1/(3-2) (where R1, R2, 113, R7, R8, and RO
i ndependently represent a hydrogen atomor a Cl to C3 aIkyI group; Xi
and Y i ndepdaldent Aynethpdﬁxenhs}m@amﬂxmrmhﬁﬁtcﬂﬁbﬁ@agﬂ a Cl to Cl2

al kyl ene group, 12- -, and -R13-000Q: R12-
where 5 %2 and nggﬁib‘é‘t’p%ﬁh‘"éﬁ‘tvr’ ?@ﬁbé@"e %Rém@lco%o%ﬁo%okﬂs %H@F‘f%p,
R4 represen 7to C3 alkyl group, a Cl to C3
hydroxyalky%égﬁgﬁ%?6%%ﬁ&mﬂk %% 3 g&l- Wrepresents a hydrogen atom
a Cl to C3 alkyl group, or a C1 to C3 hydroxyal kyl group; R6
represents a hydrogen atom a Cl to C3 al kyl group, a C to C3

hydr oxyal kyl group, or a benzyl group; Z- represents an anion; RO
represents a 10 hydrogen atom a Cl to C3 alkyl group, a Cl1 to C3
hydr oxyal kyl group, or 1/7118C=C(R9)-Y-; and Rh represents a hydrogen
atom a Cl to C3 alkyl group, or a Cl to C3 hydroxyal kyl group)
[41The polishing conposition for a silicon wafer according to any one
of claims 1 15 to 3, further conprising at | east one selected from
pol yvi nyl pyrrolidone, poly(N acyl al kyl enei m ne), and hydroxyet hyl
cellul ose. [51The polishing conposition for a silicon wafer according
to any one of clains 1 to 4, further conprising a nonionic
surfactant. 20 [61The polishing conposition for a silicon wafer
according to any one of clains 1 to 5, wherein the abrasive has an
average primary particle size of 5 to 50 nm [7] The polishing
conposition for a silicon wafer according to any one of clains 1 25
to 6, wherein the abrasive is colloidal silica. 33 pol i shi ng
a silicon wafer with the polishing conposition for a silicon wafer
according to any one of claims 1 to 7. [9]A nethod for polishing a
silicon wafer conprising: 5polishing a silicon wafer with the
pol i shing conposition for a silicon wafer according to any one of
clains 1 to 7.



