DESCRI PTI ON COVPOSI TI ON FOR POLI SHI NG AND METHOD OF PCLI SHI NG

SEM CONDUCTOR SUBSTRATE USI NG SAME 5 TECHNI CAL FI ELD The present
invention relates to a polishing conposition mainly used in an
application of polishing a sem conductor 10 substrate, such as a
silicon wafer, with a polishing p&@dCRa®dI&MNso relates to a nethod for
polishing a sem conductor substrate using the polishing conposition.
BACKGROUND ART 15 Generally in polishing of a sem conductor
subst r at@PEICTII @S BOBI POTDFH MEE €N D T I0h YOI npoovenert of surface
quality_ in accordance with realization of higher perfornmance and

hi gher  FH{EdH Y o et R I TR E S ¥omeftfdt or devi ces but 20

i npsovenent of manufacturing efficiency for accommodati ng recent
increases in demand is also considered to be an inportant thenme. In
order tI-¢BSHeHd ¥H-kHis thene, for exanple, piperazine is used for
improving a polishing rate in a polishing conposition disclosed in
Pat ent Docunent 1. 25 However, a polishing pad used to polish a
sem conduct ofhsubsesane hevemtsocl egdedeseadi bypdléshangepeapeditsen
and the cl in y_reduce the processing efficiency of th

Sem corlfUdtor UL T 1At HitP Wt e (Fo SO T e S ral T8 A HE %0
sempcongusdora tsdibsduat eas e Tiheorpald s ngeipadl desomash alpgged, dhe
pol i shing process nust be interrupted and renoval of clogging by

ir essi M55 BcHarge o2 (501 | SHi 1RP Bl i (2 (REBHIRTIRIRE t her eby

| over i ng,dhe-fanufacidirdng &ifi 0808 YeBlpddie f8M conduct or substrate.
Therefore, for exanple with the 35 polishing conposition disclosed in
Pat ent Docunent 2, a m xed solvent of water and al cohol is used for
prevengﬁﬂ%«ﬁgghﬁg§h&pn and sedi nentation of polishing particles in

t he poli1shing conposition and suppressing precipitation of

pi pérazi ne, which is used as a polishing pronoter in the 5 polishing
conposi tion. However , .cl oggi ng of the pol.ishing d _occurs not
oIy due o EERBERMAES InECRESBOEsHEng, EoMPGOREFCHORSERERAEShaY al 0
occur diesd e ishingbrdeRidse genet adred, fimrdhenddt sem Gonducd or
substrate by the polishing of the sem conductor_ substrate. Wth the
pol i shidiflddihodt taHer RS osldd! | TR PFat %t Po AUnght e &fF Pruangss

di fficuldy tp paventcddie, ¢l Qogidg of, the noli e Rad Laused by;d he
pol i shing debris. 15 | OR ART DOCU@ENTS Pat ent Docunent 1: Japanese
Lak 8- OpenpRatearentPub ingatu fore tNoz 118h-elf5Aizeiency £ dRataarmonDeelateinty 2:
Japanesg i.d-.Cpen. Patent Publication  No. 202004- 335722 , SUWARY OF
THE | NVETTEN RO e L TG et Oh Tt e bse o The
pr esentinpurerdritorcHesndhas e omdarf itpdirrgponhesubt ithd sf raamdi, | ifgent

research by the inventors, that c|ogging of a polishing pad caused by
pol i shiTig M PIgETETEted 5 dJrﬁ%E! s‘%ﬁﬁ ég‘%‘i&‘%fg ARtrae Gt PE 10
preventLgd SHsidt o d ihidig BG CIRes it 0 t&oi adyuMkabrasi ve

grains, at |east one type of al cohol conpound selected fromthe group
coA8i sting of aliphatic alcohols with 2 to 6 carbon atons and gl ycol

ethers with §oeq8vég, Cgrpgmi%@gg, ggaduégd' £85bo20En! xpgefaiggﬁabetw

conpound sel ected fromthe gro onsisting of quaternary anmoni um
sal ts andb=dldedld bestcale ssalltcgygeth g dEcltyi viaieoftd heepgateskntsd nwveemt itdre

is to provide a _polishin Qsi tion .capa of bein ed nore
favoratﬁ])?glgr%rbqol asyhirneé:l%cfae g&brégrﬁrcoo%edslfc]t e?ﬁl%sqlreé}cé’ a%ucgjemat hod f or
pol i shigagniacieadusiort rsifes tarat @ldiat: eh suldshifid ity of the
conposition. 5 Means for Solving the Probl ens To achi eve the

abéVe SHEAIVARF iSPRiccst FancERfit hDEn8Cds §BLPIoPaFNBFPBSENt

I nvent 'c‘lrbg%%cp,owh%””ﬂ?ﬂi%‘?{mﬁs'ﬁﬂdﬁés]so IdL%teréVqu%%@dqld}gi alrRsiMe

grains, at”least one type of al cohol conpound sel ected fromthe group

consi stdfhg lefggaingprat idr e sdatmlor Wixdhangeo & darh @p latsgng damk g Imysol

ethers oS tp@ r%c}r(?ne]cg Cc%{etl%%yatl%%ériq}g lt%%s tma%rhefa:[é(tpueriqg Qaa_’csf i% ice%@yo %r}d
the semiconductor substrate. Therefore, for example with the

35 polishing composition disclosed in Patent Document 2, a mixed
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5 <Abrasive grains> The abrasive grains contained in the
pol i shing conposition have a function of physically polishing a 10
sem conduct or substrate surface. Exanpl es of abrasive grains
that can be used include silicon dioxide, alumna, ceria, zirconia,

di amoncgokrisi¢f cortwardside L ethidouigh yastd |fan taskwdrerigt®d. | n
particu use Sili. I.oxi de, - such as. col l.oj sili.c

funmed §%§§%§§%§5H31§% qgﬁgdéﬁﬁhékg %ﬁ|Cﬁ%é#9¢§95?éfé%%ﬁﬁia%?f fﬁhﬁﬂvﬁe
roughnegssl idhihe s eoindiunt amd wthgig@adses sy fraeesiis vaditeed fror e t han
i n cases, of usjng other txges of abrasive grains. Al so, use

f
col | oi GHPSFIF W ot %i15%%h &hd 9 %%@roflrbdﬁ?]eoi dal
sil Eca des) Pdref ey aldnpddidigat, scratches fornmed on the sem conduct or
substrate surface are | essened. One type of abrasive grains nay be
used alone or two or nore types may be used in conbination. 25The
abr asi ve gr ai d herLc e
non-sphericaFBEﬁg%gé.Egégﬁ%ﬁgségfﬁgbng%}zgﬂgﬁécg%dgﬁégg§¥n%?ﬁdgnéy
so- cal |tk dor comsheps: shavi ngea wonistiringt iampats i icentusad port iy and

a spherical shape with a plural.t f.__protrusions its . surface,

o EhouGH ST AF el B e’ s ARGl LT g3

nome s phemicain@hanes dubdurefter abl eeHen gdiatsHihey pd it3hY nEentiaiod dus o8y e
i nproved. Two or nore t¥§es of .abrasive grains differing in shape may
be used4s I dGHS nat'i6h. STH@léEPé§9v€O@P8?ﬁ§legéddﬂ§04868?réB to

have amaueadecliddry ¥ Rald ] & Wiaefiersi0fu N0 dess-diait SHam
which is determned fromthe specific surface area neasured

by a
met hod (IBER ikt vdd)tHeoreaddadumichgadl spparsed & vs dhfead® ldrsde nef Cékmﬁwuer
by gas adsorption. It is not practical for the average 5 prinmary
particle diameter to be less than 5 nm because the stability of the
pol b s hiBRY GForAFds i DGAMENT' S npai r ed. Al so the average primary
particle dianeter of the abrasive grains is required to be no nore
than 50 nm is 10 preferably no nore than 35 nm and is nore
pr ef er gltedio paYigndran 2Qapandse dLasopshere ddit aeage tadnTagy,
particle di ameter exceeds 50 nm clogging of the polishing pad caused
by the£§hﬂé§$“%)grains may worsen. 15 <Al cohol conpound> The
al coholp gommound gRafiNed dddhe RYUiIEIG GO HeN i talr eRst
one type of conpound selected fromthe group consisting of aliphatic
al 80hol2d 0133222 6 carbon 20 atons and glycol ethers with 3 to 10
carbon atons. The al cohol conpound adsorbs to the sem conduct or
substrate surface during polishing to adjust the rate of polishing of
t he sersldIFdRICtOET TSiEbhSINVAINT UM h t he pol i shing conposition and
t hereby functions to suppress clogging of the polishing pad 25 caused
by polishing debris generated fromthe sem conductor substrate.
Exanpl es-f1eld phatd ahal geRelnt iWrt i s2 1o B16ar bon at ons i ncl ude
et hanol , 1-propanol, 2-propanol, 1-butanol, 2-butanol, 30
t e#®-but anol, pentanol, hexanol, ethylene glycol, propylene glycol,
1, 3- buf[ anedi @he %réé@z"ﬂf afﬁgéIQ{iOIJr’ 5’ pﬁg'éé&egh Oé’ f%@im?exflé@g191mg
glycerin, 1,2,4-butanetriol, 1,2,6-ﬁexanetr|ol, erythritol,
D- t hr eiftrgim di-ltilgegit] gleseRrathaliivnitthel 1inveartaisni ttdlat dlsigoeing xyf iat ol ,
manni t gl ,, .and sorhitaol . Anpng these, .35 ethanal, 1-propa
o op A LR b 250 Ao ey G S e SRS &y Ry col
1, 3- butsanddicelduck o4 Buaneditel cah be pertvanedicolby LsGnhexapediiahing
glycerin, 1,2, 4-butanetriaol, and 1,2, 6-hexanetriol, which are
rro%%valcémpqs&ttlﬂr\/é’loé’ﬁta%%h&lbé,asérvé FrEEPabld, 187G tetOREnSIYPE ©F
1- pr opan@loh ANE AP ERARR Rite D FTRIE thieiiAl eordis®inly on a
standpoi nt of inproving the polishing rate with the polishing
conpos idliigia tdich @d@iohiod snivgtt hp e fter &bloarbamd aftiopvn anst sldissilntetders

| mproving A sy Akl Lo, eI Sig CPesid @ pheopanol
compound selected from the group consisting of quaternary

35 ammonium salts and alkali metal salts. An objective of the
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20 conpound content exceeding 1% by nmass is not practical in that the
polishing rate decreases significantly. <Basic conpound> 25The basic
conpound contained in the polishing conposition is at |east one type
of basic conmpound sel ected fromthe group consisting of quaternary
anmoni wrsatts amdert ke i Laetalpseride aheo biash ng ompoeesl thiasn a

function_of chemcally polishing the semiconductor. substrate, Al so,
e 30 THRTR L iparht hase T HIEfe TP st o dror T'H [ Shithg debri s
gener at £ { ¢ iaid dteo 15 estilcomehicd oind ub sttt ansl tdwerieftoiney al so has a
function of suppressing clogging of the polishing pad caused by the
pol i shi%@%%‘t‘ﬁ*‘?‘gc.t% et of Ui et 2 BTt S 439 Hcd drie
hydioxi des, carbonates, and bi carbonates of quaternary ammoni um and
nore specifically include tetranethylammoni um hydroxi de,

t et r amé{ea Anaohi LA THrb o Eramemtet r amret hyl anmoni um bi car bonat e.
Anong these, tetranethyl ammoni um hydroxide is 5 preferable froma

st andpoi nt of inproving the polishing rate with the polishing

conposi tion. To achiekrampkesbofreabkgkrtiwtabndalihsacnokddace with
hydr oxi des, car bonat e and bi carbonates of alkali netals, and nore
10 specit GIHSFY n%,t J%Jée Aot HES U hifdt obi e, 2 %@i%ﬁﬁ%r%ﬁfélmn
PO @S Si {LHM it G e ad éh t IO IARP | ABR LAMRONAL i n SO0H UM LA BArdiN alygre AW
sodi um car bonat e. Anon these,(yotassiun1salts are preferable for

reduci iy $AItA TEMAM PG T tTeems difi e SRR srorsuibsitimg ©af ter
pol i shidg; 400 BMONG- HAIAS SHUA 15 133l d Sa PUASH NG W Q9IS ethers
pot assi um'bi carbonate, and potassi um carbonate are nore preferable
and potuwisgi uin ty drloxdaidamd putsas situmasartbomat & vire oy drg gior ecompound
preferable. .. ln ere ternar ni_um sal n n_al kal
20 neta elsea Eeda?fercog[i gccﬁ,gi] co %oa Silosﬁrgg %)OETF RS E}L{negr%}%oé%%éﬁgqoﬁllolﬁl% w th
whileh iggirtoy earehta Idéa tihengtad 1 sdd Intgs ¢ atred ardk gredudid oniroft eetaadrasive
contam nation of the sem conductor substrat%_anigﬁgfoliﬁggg% are
wel | - bl TEhdEY EiF 158 Gt 3 PSR doti et ot i nfdutil T
the poldrhitie: oML iddndsur ef £rabioa ited ass driand.Qk%Ppy mass
and nore preferably no |l ess than 0. 15% by nass. As the basic conpound
cont entCARITEE<SER! thet AW gl iSHing ofl % by f&fisconduct or
substrate with the polishing conmposition inproves. 30 Al so,
the content of the basic conpound in the polishing conposition is
préferably nénneceorfance. 8% -hyanmassecandspoce pfefbeabkgsantnore than
0. 2% by, mass.. As the Si amound..caont ent_ decreases, the,surface
" oughndes Gt i he SomaeRiudir 148 SUDHT & & B Bl T T oare
decreasescface using e pd lofsHibey pRniying oMOIIHE Gbdwe: rsgfeertalllsy
no less than 8 5 and nore preferably no | ess than 10.0. When the pH
of theﬁﬁﬂﬁ%ﬂﬁ#m conmposition is no less than 8.5 and 5 noreover when
the pHis no less than 10.0, a polishing rate of an especially
favorable level in terns of practical use can be obtained readily.
Al 86, tMRPESH SR twpﬁ@l‘l%miﬂg TEONPOSENTI®N s preferably 10 no nore
than 11.5 and nore preferably no nore than 11.0. Wen the pH of the
pol i shing composition is no nore than 11.5 and noreover when the pH
i s no nore thanedto@imanpobishhagpratentdf inmerspeni aily fawobabl e
| evel in ter, f practical use can also be obtained readily. 15
A pH a&Fﬁ%F@EF ly be used to adjust the pH of the polishing
conposition to a desired value. The basic compound nmay al so be used
as_a pH adjuster. 20 <Water> The water contained in the
poPPshi ng cofipBeiiPBANHaSOBPPEAELPBN26FCAFERSI P nERBr PEREPBESI ng t he
ot her coMRRNeN: 111 e RAdS Y16 GOMRO Hdr 20 v G f8MAD! Yan tNe JMRIer
is, as far 25 as possible, free of inpurities that 1 nhibit the
act i onsagfoctungl,otaner ac drgFdive aspoBpeciifi ewlter,. | Bheerchanbedowat er
W th w@dﬁ1i uritxjgons have bheen renoved using an ion XQPaQ%$ 4
posiition us contains 4dprasive Jgralns, 4n alcone C pound,
a basic compound, and water. The peclishing composition is

35 mainly used in an application of polishing the surface of a
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or a multiple conponent type, such as a two-conponent type. In a case
of a two-conponent type polishing conposition, it may be provided in
a formof a kit including a first conponent containing the abrasive
grains and the basic conpound and a 25 second conponent containi ng

t he al cxmol cayoippoiiond. s et fatrest ortpawent =sindi ddre weeftseond agadpicnent

may be m xe tually in advance and then supplied to.a polishin
machi N T e 41 16 TR S Lt 1 HeY SR S GHERL TP pa Ly
suppl i ggh1iasHhey pot | sdidrgdme idne sepay at dEo e ase sheredditctor
first 30 conponent and the second conponent are supplied to the

pol i shisipsecHiheweiratiprs tfing bRF i for the first

congonent to be supplied to the substrate surface continuously froma
start of polishing of the substrate surface and thereafter, and for

t he sec@vigraoinporerine be supplied only 35 after the start of
pol i shing of the substrate surface. The pol i shing
conposition used in polishing the sem conductor substrate surface may
be recoveredTradabedsede( pubihpt ocayel.hedl insehe Molésspergifically,
the used 5 pol.ishing conposition discharged fromthe palishing

machi né GRRP Hek 1Rt dere 4P, QAP A R 16 f om t he
tank todieRRldaingumahidie agaifkcd N this case, a need to treat

t he used polishing conposition as a waste liquid is | essened and
reduction of environnmental |oad and reduction of 10 cost are nade
possi bl e. = zxamplBsPUEL LAYLOGPOLL SALNGLGPTRORT bLOBSLA! BaEyYGbLCEl
use, a reduced ahobunt of at [east "any one of the abrasive grains, the
al cohols idamournt,oxaim ,t kel umEisia; cempeynd inrtdriie, pdisgintg BHnd

conposi t.i.an_that _ar.e, con d. _qr | gst .by. bej used in_polishing.the
e corfducs Amatie SRR A Bt HisERo iRy BpF EArChrant
maysbe gy foi ned iyeradtidig dde Alras v ecdgiriad g 1. tdiel. iad 2,0 hodmead rgpiolingk ,
or the basic conmpound to the used polishing caonpasition or by adding
a m xt @¢ Felcsthidirges 3ddte 1 e dralvd aidadivd grtaithe "t he

al coholy RN . ARG d herPasina LIROURG Alr S R R LONGEHIRIdLNS

to the used polishing conposition. The follow ng
advant §&€ ahe@mrioyieEshy it s ipde saie 23 y@sso difmadtra sA viso 19 rsHingg
conposiyt;ion ordi t.q .t : t j - tai .
Compoutd “That acar b S EA BT, P e ai g SR b NS
pok ¥ shiusg arfd crdn. 30 atlheridbycsadjsusir etffea-akdtee iof thelt Stirmag adfest feormed

sem conductor suhstrate with th | i shi conposi.tion. basi c
conpount (i SIS G Gt b S TP U S PAreE B SMSRGT§ar | gne tvpe
gener atogrd dyremitite FRMEORGYCER b tane Iox alweo roficdienedpes may
Therefore by the present polishing conposition, clogging of the 35
pol i shiffg YsEd dauSSI By 33dianshi ng debris generated fromthe

sem conductor substrate can be suppressed. The present polishing
conposition can thus be used favorably in an application of polishing
a %em conducthe shbbssiueegsarhacesaddnpartacal aphyrieaprehipenary

pol i shi IS, perfaor o] sem or.-sub a . e
Dot or o Findlt Yol TR R e S b0t AERT Chmy b8 ot Pragr beo:

f ol | owshathke ipellivelki Ry scomaddictd avcaceorstiapg thavtihe enbodisteritcti®nmay
further contain a_chelating agent. In g case where a che%ﬁyi%géa ent

is con@&iﬁe&?qﬁﬁﬂﬂ Hﬂﬁ%ﬁ%ﬁ Gn SESEHE e FPCERA D 3 BULE é byt
the polyreti-g e LiteN seaFake ,Suppeseed ndeXxanpliee Ot Heheltat.i Ngse
agents that can be used include anlnoqarbOE%gfc acid chel ating agents
an%io 15 ogr @Méﬁﬁd@pﬁéﬁlélsa@fd W%%&lcéée pepxdfplesferable in
ananC%%%Qx%mbc %ﬁﬁ%hﬁ%@!%%k@g'%gﬂg 2 1 g&%@%d. Two. or more types
et hyl enedi am netetraacet’ c aC|d} sodi um thylenedlanlnetetraacg?ate,
ni tril ottr ia&cetsiiceagird,i nsodiidfmemitng liot shapet atey, bamusidumn
nitrilgkk&%%%%%%%7 20 hydr oxyet hyl et hyl enedi am netri aceti c aci d,

35 The abrasive grains used is required to have an average
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Pol i shing under first polishing conditions indicated bel ow was
performed using each of the polishing conpositions of Exanples 1 to
26 and 29 to 31 and Conparative Exanples 1 to 5 10. Also, polishing
under second polishing conditions indicated bel ow was perforned using
each ofpxiespolpaht hgleohpousdtdnnst ofo Bxxeampl@sa 7 and 2811 &Fi ¥t

pol i shi conditions> 1 . Pol i shi machi ne;  singl e-side

Dol | Shi e FaLHITre SrR 181 nRRe b T IO e ey st B Tupgenod
four ce(zEm augptlad®s, for meashjregta tapdiel fiod | shethcsiditeomival ggayder
each ha\%/i nqg/aesa 6- inch (approximtely 150 di_anet gﬁ bei ng of a

p- conduey | BAIHREL Yy A & S<D06> PEAYFSt&R lorPentai 8ST4RE havi ng
a resi stiMhddy ¢fa 0 d BS it O Ik Qdn ks l@ss thah I Lemepd th
four of the wafers being fixed by wax to each ceramc plate,

Pol i shisgalbhity 32f KFee 2ORotlbnD - PPt ©forpl it ediPasgradn- 1 (38
rpm, Rot ati on speed of ceramic plate: 35 mn-1 (35 rpm,

Pol i shi ng pad: Suba 800, made by Rodel, Inc., was used fromthe

begi nni ng toAtke &hd wvehlegt drésmsryggparticle diameUsagefcohditions

of polishing conposition: cyclical use 25 at a s | yi rat e of

0. 004 ALY Pd THULE T9oLTSh TR P81 1 Dot 14hi Tg BompdSi ti on
dunong Eyetdeadl Wees midiee pthavass Sreint aldedi atmah: st vl momitde
pot assi um hydr oxi de _aqueous sol ution, Polishing time: 30 mnutes per
bat ch, Zo¥hi4t dithed [efpEREturESEE |’5blei SNiEkGI€oREOTREYoRE I 7E L e
<Secondypald &y NG S 13®ONST, clogging of RAd SHNGHBNINR] SATRAS
the first polishing 35 conditions, hj'ect to be polished:
same aPy Herd ialztagiold shiaigic gl twarssn Pol i shing | oad: same as the
first polishing conditions, Rotation speed of platen: sanme as the

first polishing 5 conditions, Rot ati on speed of ceram c plate:
saie as<Alheoial stomgadursitt ng condi ti ons, Pol i shi ng pad: sane as
the first polishing conditions, Usage conditions of polishing
conposition: sane as the 10 first polishing conditions, pH

control of pohtshiagheenpespbual duntBgneyckhcaheupelithengH was

mai ntai ned at, 10.5 using a 1 normal potassi um hydroxi de aqueous

sol ut i GiPTERSHIE Hfithg S % byl Sfls Ffe et AL IIRHhFlisrteS dremadhe
the fi Fﬁo@'dcﬁﬂ*i@:i qi !a‘lrlsphaléd\‘?'aﬂﬁc%ﬂ}ﬂ% LEMperAatly & ofy pRld shing
conposition: sanme as the first polishing conditions. <Cal cul ation and
evaPuatdtomofarnpbldlsivialg atdtesss 2041 K dimeds afriwrceadtamsd . pdhei on of

each of_t il i she Si A e t] |i_shi ng
corrposi%%%%soaofd%ndpﬁgo%%%%a%& CoS%eiLr a%}%/uecs%%gr?pﬁ\%s&% % 10 was
measur edh hiefaor edianichcafdedri gralnghicngd il pold stuteg afatpe viash itrhero £

cal cul ated by di vidi a difference of the thicknesses before 25 and
Ctor pOIa STRTHGE U RD D AR & et S0 iR Sy T S et ik 21
pol i shigg: rete sl tGlrad et fRipdhes Pl off the fddistsiials har e
shown in the "Polishing rate" colum of Table 1. Results of

evaPuatGastest vhe el AUl etelvalsu s nededafl g o e isgiigsingucded e

of A tos“‘%h £1a&l so shown in 30 the sane colum. "A" indicates that
the polishing rate was higher than 0.8 pm mnute, "B" indicates that
the polishing rate was no nore than 0.8 pnim nute and higher than 0.7
pmmnute, "C'_indicates_tha he lishing rate s po_noye than 0.7
o nut & anf<ATGRER  Phafi- 0052 phE nk LGP Ao And . o 2355 Raraares chaps

t he polirsdliudg reitenedls Mo-giaridign 2O-groddfidli nut-eutaXoli, ndi-¢attesol ,
t hat eval uati on was not 1%?ﬂssi bl e because the al cohol conpound used

di d2nott&itsdBIWA Uy BRI IghiltRg e hpo & H1 0 e B it e PHARY 1614 he

pol i Shig{lq/&ﬂﬁpqs,iP&&a"f@eﬁjﬂdﬂﬁﬁﬂl&m&&an‘%aﬁ% cul alimantaval uat ign
of cumul ative polishing renoval anmount> Batches were polished
r epeat édisanadidl t el yssitighi dg 21,0 atte nddorigdsed 20 Bdweheatha odal ue

of the RAlhshiNg r&&.Galquat §d H90 e PAISUNG, Aot Ne, T4 88 nito1,
ribitol, =xzylitol, mannitol, and sorbitol. Among these,

35 ethanol, l-propanol, Z2-propancl, l-butanol, pentancl, ethylene
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polishing of the first batch was measured by TMs-3000- WRC, nade by
Schm tt Measurenent Systens. Inc. The neasured values 5 are shown in
the "Surface roughness” colum of Table 1. Results of evaluation of

the measured val ues according to a five-point scale of Ato E are
al so srmh‘n:c‘»h m@omak@%omﬁpl r A 3mm@qhatl,t%do@tﬁﬁ%@l 1,5-

roughn was. e éli ' th

roughn ssn vvasedho e h}g%}? J:L‘%’A %&@i t &Gr}%l%ﬁé%cml’ and

i ndi cates? ;Maidma&n&dhpmhmlgkamsnmmﬂtestso tthaiv AL €h tA alncbHaElss,
than 6.5 A "D' indjcates. that e surface roughness was no | ess than

6.5 A a‘?ﬁel%‘%esf‘? . P @ il | N CRPLC AT e BUHH 21e

r oughnegsr Mgsr&¥e #8585 t han s6.,0 fAom’ %" shtRGlpaties biFat mpsoeMalkuahieon
was not possi bl e because the al cohol conmpound used did not dissolve

in the ROV NIy XISt o amp Fiah g Q@T@Qﬁlﬁwrpcﬁﬁfsqmﬂg is most
t A
COMPOSI ) O 89 4 AL UpLGflo SEuplatinn Of Stabilidy s rucey

10-ti nes concentrate of each of ng corrpos t| ons o

Exanpl @:abﬂmﬁi/i cafhd:lr&)rmalrmhm B sis- iort,0 Hpuwgsarsilorad! &d—- 25C,

and after m)lnt of stor e bdl | ut ed sol ution, obtained by
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Eval uatjon, Neaswranent pal el A aRualbuahiod  BXend13819c01, methyl
diglycol, isopropyl glycol, aryl glycol, and methylpropylene
glycol are preferable, and methyl diglycol is more preferable.

25 In comparison to aliphatic alcchcls with 2 to 6 carbons,
glycol ethers with 3 to 10 carbon atoms have an advantage of
having an action of improving the stability of the polishing

composition.

30 Methanol, which is an aliphatic alcohol with 1 carbon
atom, is low in ability to adsorb to the semiconductor
substrate surface due to being low in molecular weight and
therefore does not have a function of suppressing the clogging
of the polishing pad. Also, an aliphatic alcohol with no less

35 than 7 carbon atoms cannot be used favorably due to being
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difficult to dissolve in water.

A glycol ether with no more than 2 carbon atoms is not
available for industrial use. A glycol ether with no less
than 11 carbon atoms cannot be used favorably due to being

difficult to dissolve in water.

The content of the alcohol compound in the polishing
composition is reguired to be no less than 0.01% by mass, is
preferably no less than 0.02% by mass, and is more preferably
no less than 0.05% by mass. In a case where the alcchol
compound content is less than 0.01% by mass, an amount of the
alcohol compound adsorbed to the semiconductor substrate
surface during peclishing is low and suppression of polishing

pad clogging by the alcohol compound is thus insufficient.

Also the ceontent of the alcohol compound in the
polishing composition is required to be no more than 1% by
mass and is preferably no more than 0.07% mass. An alcohol
compound content exceeding 1% by mass is not practical in that

the polishing rate decreases significantly.

<Basic compound>

The basic compound contained in the polishing
composition is at least one type of basic compound selected
from the group consisting of guaternary ammcnium salts and
alkali metal salts. The basic compound has a function of
chemically peclishing the semiconductor substrate. Also, the
basic compound has a high ability tc disperse polishing debris
generated from the semiconductor substrate and therefore also
has a function of suppressing clogging of the polishing pad

caused by the polishing debris.

Examples of gquaternary ammonium salts include hydroxides,
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A Ex. 6 35 A2 IMMO.2 2-propanol 0.30 DTPA 0.05 1 0.62 C

carbonates, and bicarbonates of quaternary ammonium, and more
specifically include tetramethylammonium hydroxide,
tetramethylammonium carbonate, and tetramethylammonium
bicarbonate. Among these, tetramethylammonium hydroxide 1is
preferable from a standpoint of improving the polishing rate

with the polishing composition.

Examples of alkali metal salts include hydroxides,
carbonates, and bicarbonates of alkali metals, and more
specifically include potassium nydroxide, sodium hydroxide,
potassium bicarbonate, pctassium carbonate, sodium kbicarbonate,
and sodium carbonate. Among these, potassium salts are
preferable for reducing metal contamination of the
semiconductor substrate after polishing and among potassium
salts, potassium hydroxide, potassium bicarbonate, and
potassium carbonate are more preferable and potassium

hydroxide and potassium carbonate are even more preferable.

In a case where a gquaternary ammonium salt and an alkali
metal salt are used in combination, a polishing composition
with which improvement of the polishing rate and reduction of
metal contamination of the semiconductor substrate after

polishing are well-balanced can be obtained.

The content of the basic compound in the polishing
composition is preferably no less than 0.001% by mass and more
preferably no less than 0.15% by mass. As the basic compound
content increases, the rate of pelishing cof the semiconductor

substrate with the polishing compesition improves.

Also, the content of the basic compound in the polishing
compositicon is preferably no more than 0.5% by mass and more
preferably no more than 0.2% by mass. As the basic compound
content decreases, the surface roughness of the semiconductor

substrate after polishing decreases.
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The pH of the polishing composition is prefergbly no
less than 8.5 and more preferably no less than 10.0. When the
pH of the polishing composition is no less than 8.5 and
morecover when the pH is no less than 10.0, a polishing rate of
an especilally favorable level in terms of practical use can be

obtained readily.

Also, the pH of the polishing composition is preferably
no more than 11.5 and more preferably no more than 11.0. When
the pH of the polishing composition is no more than 11.5 and
moreover when the pH is no more than 11.0, a polishing rate of
an especially favorable level in terms of practical use can

also be obtained readily.

A pH adjuster may be used to adjust the pH of the
polishing composition to a desired value. The basic compound

may alsoc be used as a pH adjuster.

<Water>

The water contained in the polishing composition has a
function of dissc¢lving or dispersing the other components in
the polishing composition. Preferably, the water is, as far
as possible, free of impurities that inhibit the actions of
the other components. Specifically, ion-exchanged water, with
which impurity ions have been removed using an ion exchange
resin and foreign matter has thereafter been removed by
passage through a filter, pure water, ultrapure water, and

distilled water are preferable.

Examples of the semiconductor wafer polished using the
pclishing composition include silicon wafers, germanium wafers,
silicon-germanium wafers, and compound semiconductor (GalAs,

InAs, GaN) wafers, zlthough not limited there to. Among these,

9
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the polishing composition is favorably used in an application
of polishing a silicon wafer, a germanium wafer, a silicon-
germanium wafer, and a GaAs wafer, which are chemically
polished readily by the basic compound, and is especially

favorably used in an applicaticn of polishing a silicon wafer.

When a semiconductor substrate surface is to be polished
using the polishing composition, the semiconductor substrate
and a pelishing pad are rotated in a state where the polishing
pad is pressed against the semiconductor substrate surface
while the polishing composition is being supplied to the
semiconductor substrate surface. In this process, the
semiconductor substrate surface is polished by a physical
action due to friction between the polishing pad and the
semiconductor substrate surface or friction between the
abrasive grains in the polishing composition and the
semiconductor substrate surface and a chemical action due to

the basic compound in the polishing composition.

The polishing composition may be a single component type
or a multiple component type, such as a two-component type.
In a case of a two-component type polishing composition, it
may be provided in a form of a kit including a first component
containing the abrasive grains and the basic compound and a
second component containing the alcchol compound. The first
component and the second component may be mixed mutually in
advance and then supplied to a polishing machine or the first
component and the second component may be supplied to the
polishing machine separately. In a case where the first
component and the second component are supplied to the
polishing machine separately, it is preferable for the first
component teo be supplied to the substrate surface continuously
from a start of polishing of the substrate surface and
thereafter, and for the second component to be supplied only

after the start of polishing of the substrate surface.

10
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A AEx. 14 35 A2
5.1 A AEx, 15

3
A
The polishing composition used in polishing the
semiconductor substrate surface may be recovered and reused
(put into cyclical use). More specifically, the used
polishing composition discharged from the polishing machine
may be recovered once in a tank and then supplied from the
tank to the polishing machine again. In this case, a need to
treat the used polishing composition as a waste liguid is
lessened and reduction of environmental lcad and reduction of

cost are made possible.

In putting the polishing composition into cyclical use,
a reduced amount of at least any one of the abrasive grains,
the alcohol compound, and the basic compound in the polishing
composition that are consumed or lost by being used in
polishing the semiconductor substrate surface may be
replenished. The replenishment may be performed by adding the
abrasive grains, the alcohol compound, or the basic compound
to the used polishing composition or by adding a mixture
containing at least two of the abrasive grains, the alcohol
compound, and the basic compound at suitable concentrations to

the used polishing composition.

The following advantages are provided by the present

embodiment.

A polishing compositicn according to the present
embodiment contains an alcohol compound that adsorbs to a
semiconductor substrate surface during polishing and can
thereby adjust the rate of polishing of the semiconductor
substrate with the polishing composition. A basic compound
that has a high ability to disperse polishing debris generated
from the semiconductor substrate is also contained. Therefore
by the present polishing composition, clogging of the
polishing pad caused by polishing debris generated from the

11
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17 35 A 2 K2CG3 1 Ethanol 0.10 DTPA 0.05 1 0.61 C 2900 B

semiconductor substrate can be suppressed. The present
polishing composition can thus be used favorably in an
application of polishing a semiconductor substrate surface and
particularly in preliminary polishing that is performed on a

semiconductor substrate surface before final polishing.

The above embodiment may be modified as follows.

The polishing composition according to the embodiment
may further contain a chelating agent. In a case where a
chelating agent is contained, metal contamination of the
semiconductor substrate by the polishing composition can be
suppressed. Examples of chelating agents that can be used
include aminocarboxylic acid chelating agents and
organophosphonic acid chelating agents. Examples cof
aminocarboxylic acid chelating agents include
ethylenediaminetetraacetic acid, sodium
ethylenediaminetetraacetate, nitrilotriacetic acid, sodium
nitrilotriacetate, ammonium nitrilotriacetate,
hydroxyethylethylenediaminetriacetic acid, sodium
hydroxyethylethylenediaminetriacetate,
diethylenetriaminepentaacetic acid, sodium
diethylenetriaminepentaacetate, triethylenetetraminehexaacetic
acid, and sodium triethylenetetraminehexaacetate. Examples of
organcphosphonic acid chelating agents include 2-
amincethylphosphonic acid, l-hydroxyethylidene-1,1-
diphosphonic acid, aminotri (methylenephosphonic acid),
ethylenediaminetetrakis (methylenephosphonic acid),
diethylenetriaminepenta (methylenephosphonic acid), ethane-1,1-
diphosphonic acid, ethane-1,1,2-triphosphonic acid, ethane-1-
hydroxy-1, l-diphosphonic acid, ethane-l-hydroxy-1,1,2-
triphosphonic acid, ethane-1,2-dicarboxy-1,2-diphcsphonic acid,
methanehydroxyphosphonic acid, Z-phosphonobutane-1,2-
dicarboxylic acid, l-phosphonobutane-2, 3,4-tricarboxylic acid,

and o-methylphosphonosuccinic acid.

12
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20 35 A 2 TMAH 0. 2 Ethanol 0.10 EDTPO 0.05 1

The polishing compositicn according to the embodiment
may further contain as necessary, a known additive, such as a

preservative.

The polishing composition according to the embodiment
may be in a concentrated state during manufacture and during
marketing. That is, the polishing composition according to
the embodiment may be manufactured and marketed in a form of

an undiluted polishing composition.

The polishing composition according to the embodiment
may be prepared by diluting the undiluted polishing

composition with water.

As the polishing pad used in polishing the semiconductor
substrate surface with the polishing composition according to
the embodiment, any type of polishing pad, such as a
polyurethane type, non-woven fabric type, and suede type, may
be used and a type containing abrasive grains or a type not

containing abrasive grains may be used.

Next, Examples and Comparative Examples of the present

invention will be described.

Each of polishing compositions of Examples 1 to 31 was
prepared by mixing abrasive grains, an alcohol compound, a
basic compcund, and, where necessary, a chelating agent in
ion-exchanged water. Each of polishing compositions of
Comparative Examples 1 to 10 was prepared by mixing all or
some of abrasive grains, an alcohol compound, a basic compound,
and a chelating agent in ion-exchanged water. Details of the
components other than water in the respective polishing
compositions of Examples 1 to 31 and Comparative Examples 1 to

10 are shown in Table 1.
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0.78 B 2450 C6.2 CB Ex. 21 35 A2 TMAH 0.2 Ethanol 0.10 0 1 0.78 B
2450 C 6.2 CB Ex. 22 35 B2 TMAH 0.2 Ethanol 0.10 DTPA 0.05 1 0.51 C
3100 A6.0 CB Table 1 (continued) Abrasive Gains Basic conpound
punodwoo i oLl ool V Chel ati ng agent

Polishing under first polishing conditions indicated
below was performed using each of the polishing compositions
of Examples 1 to 26 and 29 to 31 and Comparative Examples 1 to

5 10. Also, peolishing under second polishing conditions
indicated below was performed using each of the polishing

compositions of Examples 27 and 28.

<First polishing conditions>
10
Polishing machine: single-side polishing machine SPM-15,
made by Fujikoshi Machinery Corp., with four ceramic plates,
Object to be polished: silicon wafers, each having a 6-
inch fapproximately 150 mm) dizmeter, being of a p-conductive
15 type, having a <100> crysteal orientation, and having a
resistivity of no less than 0.1 Q-cm and less than 100 Q-cm,
with four of the wafers being fixed by wax to each ceramic
plate,
Polishing load: 32 kPa,

Y (38 rpm),

1

29 Rotation speed of platen: 38 min”
Rotation speed of ceramic plate: 35 min™~ (35 zpm),
Polishing pad: Suba 800, made by Rodel, Inc., was used
from the beginning to the end without dressing,
Usage conditions of polishing compositicn: cyclical use
25 at a supplying rate of 0.004 m® (4L) per minute,
pH control of polishing composition during cyclical use:
the pH was maintained at 10.5 using a 1 normal potassium
hydroxide aquecus solution,

Polishing time: 30 minutes per batch,

30 Maintained temperature of polishing composition: 27°C.

<Second polishing conditions>

Polishing machine: same as the first polishing

35 conditions,

14
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Polishing load: same as the first polishing conditions,

Rotation speed of platen: same as the first polishing
conditions,

Rotation speed of ceramic plate: same as the first
polishing conditiens,

Polishing pad: same as the first polishing conditions,

Usage conditions of polishing composition: same as the
first polishing conditions,

pH control of polishing composition during cyclical use:
the pH was maintained at 10.5 using a 1 normal potassium
hydroxide agqueous solution containing 1% by mass of ethanol,

Polishing time: same as the first polishing conditions,

Maintained temperature of poliéhing composition: same as

the first polishing conditions.
<Calculation and evaluation of polishing rate>

A thickness of a central portion of each of the silicon
wafers polished using the respective pclishing compositions of
Examples 1 to 31 and Comparative Examples 1 to 10 was measured
before and after polishing. The polishing rate was then
calculated by dividing a difference of the thicknesses before
and after polishing by the polishing time (30 minutes).

Values of the polishing rates calculated for the polishing of
the first batch are shown in the “Polishing rate” column of
Table 1. Results of evaluation of the calculated values
according to a five-point scale of A to E are also shown in
the same column. “A” indicates that the polishing rate was
higher than 0.8 pum/minute, “B” indicates that the polishing
rate was no more than 0.8 pm/minute and higher than 0.7
pm/minute, “C” indicates that the polishing rate was no more
than 0.7 pym/minute and higher than 0.5 pm/minute, and “D”

indicates that the polishing rate was no more than 0.5
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pum/minute. “X” indicates that evaluation was not possible
because the alcohol compound used did not dissolve in the
polishing composition and further use of the polishing

compesition was interrupted.

<Calculation and evaluation of cumulative polishing removal

amount>

Batches were polished repeatedly until the polishing
rate decreased to 80% of the value of the pclishing rate
calculated for the polishing of the first batch, and a totzal
of amounts removed by polishing of all batches up to the last
batch was calculated. The calculated values are shown in the
“Cumulative polishing removal amount” column of Table 1.
Results of evaluation of the calculated values according to a
five-point scale of A to E are alsc shown in the same column.
“A” indicates that the cumulative polishing removal amount was
greater than 3000 pm, “B” indicates that the cumulative
polishing removal amount was no more than 3000 pum and greater
than 2500 um, “C” indicates that the cumulative polishing
removal amount was no more than 2500 pm/minute and greater
than 1700 pm, “D” indicates that the cumulative polishing
removal amount was no more than 1700 pm/minute and greater
than 1500 pum, and “E” indicates that the cumulative polishing
removal amount was no more than 1500 uym. “X* indicates that
evaluation was not possible because the alcohol compound used
did not dissolve in the polishing composition and further use
of the polishing composition was interrupted. The value of
the polishing rate decreases as more batches are polished due
to progress of clogging of the polishing pad. Therefore, a
greater value of the cumulative peolishing removal amount
indicates that the progress of clogging of the polishing pad

was slower.

<Measurement and evaluation of surface roughness>

16
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The surface roughness c¢f the siliccn wafer afterx
polishing of the first batch was measured by TMS-3000-WRC,
made by Schmitt Measurement Systems. Inc. The measured values
are shown in the “Surface roughness” column of Table 1.
Results of evaluation of the measured values according to a
five-point scale of A to E are also shown in the same column.
“A” indicates that the surface roughness was less than 5.5 A,
“B” indicates that the surface roughness was no less than 5.5
A and less than 6.0 A, “C” indicates that the surface
roughness was no less than 6.0 A and less than 6.5 A, “D”
indicates that the surface roughness was no less than 6.5 A
and less than 7.0 A, and “E” indicates that the surface
roughness was no less than 7.0 A. “X” indicates that
evaluation was not possible because the alcohol compcund used
did not dissolve in the polishing composition and further use

of the polishing composition was interrupted.
<Evaluation of stability>

A 10-times concentrate of each of the pclishing
compositions of Examples 1 to 31 and Comparative Examples 1 to
10 was stored at 25°C, and after 1 month of storage, a diluted
solution, obtained by diluting the concentrate by 10 times
with ion-exchanged water, was used to calculate the value of
the polishing rate by the same method described in the
<Calculation and evaluation of polishing rate> section.
Results of evaluation of the calculated values according to a
five-point scale of A to E are shown in the “S$Stability” column
of Table 1. “A” indicates that the calculated value was no
less than -10% to less than +10% with respect to the value
indicated in the “Polishing rate” column and “B” indicates
that the calculated value was no less than -20% tc less than -
10% or no less than +10% to less than 20%. ™“X” indicates that

evaluation was not possible because the alcohol compound used

17
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Ex.1 [35| Al 2 |TMAH| 0.2 Ethanol 0.10 | DTPA (005 1 |078| B (2800| B |6.2| C [ B
Ex.2 |35 A |2 |TMAH| 0.2 1-propancl | 0.10| DTPA |0.05| 1 |080( B |2700| B [62| C | A
Ex.3 (35| A |2 |TMAH| 0.2 2-propanol | 0.05| DTPA |005; 1 |0.84| A |1850| C |63| C | A
Ex.4 |35 A |2 |TMAH| 0.2 2-propanol [ 0.10| DTPA [0.05| 1 [0.78| B {2450 C |6.2| C | A
Ex.5 |35 A | 2 |TMAH| 0.2 Z-propanol [ 0.20| DTPA |[005| 1 (070 C |26800| B {81| C | A
Ex.6 |35 A | 2 |TMAH| 0.2 Z-propanol | 0.30| DTPA [0.05| 1 [062| C |2800| B |61| C | A
Ex.7 |35 A | 2 |TMAH| 0.2 2-propanol | 1.00| DTPA |005| 1 (051 C |3250| A |61 C | A
Ex.8 |35[A |2 |TMAH| 0.2 1-pentancl [ 0.10 | DTPA [0.05| 1 |0.82| A [1200| C (64| C | B
Ex.9 (35! A |2 |TMAH| 0.2 | Ethyleneglycol | 0.10| DTPA |005( 1 |0.80( B [2150( C (63| C | B
Ex.10 [35¢{ A | 2 |TMAH| 0.2 |Propylene glycol | 0.10 | DTPA 10.05| 1 {0.8¢| B (2000| C |6.3| C | B
Ex.11 [35| A ] 2 [TMAH| 0.2 Glycerin 010 | DTPA |0.05| 1 080 B {1900] C [60| C | A
Ex.12 [35| A 2 | KOH [0.15 Ethanol 010 DTPA |0.05| 1 |053| C |3400| A |55 B | B
Ex.13 [35| A | 2 | KOH [0.15| 1-propanol |[0.10| DTPA |0.05| 1 | 053] C |3300 A |53| A [ A
Ex.14 [35| A | 2 | KOH [0.15| 2-propanol |[0.10| DTPA |0.05| 1 |0.54| C |3300| A |51 A [ A
Ex.16 {12 A| 2 | KOH |015| 2-propanol |0.10| DTPA |0.05| 1 |0.60| C |3800| A |50| A | A
Ex.16 135 A| 2 | KOH [0.15 Glycerin 010 | DTPA |0.05| 1 |052| C |2800| B [5.2| A | A
Ex.17 (35| A | 2 [KCOs| 1 Ethanol 0.10 | DTPA |005| 1 |0681| C |2900| B [54| A | B
Ex.18 [35| A | 2 |TMAH| 0.2 Ethanol 0.10| EDTA |0.05| 1 |078| B |2450| C {62 C | B
Ex.19 |35 A | 2 |TMAH| 0.2 Ethanel 0.10| TTHA |0.05| 1 |078| B |2450| C {62 C | B
Ex.20 [35| A | 2 |TMAH| 0.2 Ethanol 010 |EDTPO | 005 1 |078| B |2450| C (62| C | B
Ex.21 35| A| 2 |TMAH| 0.2 Ethanol 0.10 - O (1]078|B |2450| C (62| C | B
Ex.22 |35(B| 2 |TMAH| 0.2 Ethanol 0.10| DTPA |005| 1 |051| C |3100| A (60| C | B
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DA Corn. Ex. 2 35 A2 KCH 0.15 - 0.00 DTPA 0.05 1 0.53 C 2500
DACorn. Ex. 335 A2 K2CO83 1 0.00 DTPA 0.05 1 0.65 C 2250 C
A Corn, Ex. 4 35 A 2 TMAH 0.2 Mt hanol 0.10 DTPA 0. 05
Table 1 (continued)
=) g)_'_' o
] = = © o s E 2
@ E g 2 = ol =]
= S o = = = © =
8 9 = 3 2 | 88| 8
2 2 £ 5 gl [ §2] 3
= — — —_ — E T =
SR g g g2 2| |e| |= |3
T £ = £ E (S| E =1 © i
el |z = 5 22l E|.| 5|2
B o = = 2|8l =&l 2|85|8|8
Sio|l>= 8| % 3 = &8 | = 2 |B| 8| B|E|®
& 315 = s = = = s 2|z s |l=2le|=
] © o© ® © S I I A T I T
& |E £ £ E £ g 2
i 3 8 3 8 = w 3
© = c = £ 3 &1 =
= 3 3 8 3 T
& O
Ex.23 (30| C | 2 |TMAH| 0.2 Ethanol |[0.10 | DTPA[0.05| 1 |0.80| B {28001 B |62| C | B
Ex. 24 171 C |2 |TMAH| 0.2 Ethanol 010 |DTPA (005 1 |0.82| A [3100| A 61| C | B
Ex.25 |12| A | 2 [TMAH]| 0.2 Ethanol |0.10|DTPA{Q05( 1 |0.89| A |3700] A |60|C | B
Ex 26 5|1 A2 |TMAH; 0.2 Ethanol 010 |DTPA0.05]| 1 |085| A |3800| A [60| C | B
Ex.27 |35 A | 2 |TMAH| 0.2 - 0.00 [DTPA[O.05| 2 (084 A [1900| C |63 C | A
Ex.28 |35|A |2 |TMAH| 0.2 Ethanol [Q.10 [DTPA[0.05( 2 (078 B |3050| A |60 C | B
Ex.29 |35| A |2 |[TMAH| 0.2 | Metylglycol | 0.10 | DTPA|0.05| 1 |078| B |2000| B [62] C | A
Ex.30 |35 A| 2 |TMAH| 0.2 | Butylglycol | 0.10 | DTPA|0.05| 1 |0.56| C |3000| B {61 C | A
Ex. 31 35| A 2 |TMAH| 0.2 |Butyt diglycol| 0.10 [DTPA | 005( 1 |0.61| C [2900| B (61| C | A
Com. Ex.1[35| A | 2 |TMAH| 0.2 - 000 | DTPA| 005 1 [084| C [1700| B |68 D | A
Com.Ex. 2|35 A | 2| KOH | 0.15 - 000{DTPA|0.05| 1 10.53( C [2500) C |65 D | A
Com.Ex.3[35| A | 2 |KoCOsz| 1 - 0.00 | DTPA|0.05| 1 |065| C [2250| C |65 D | A
ComEx.4[35| A | 2 |TMAH| 0.2 Methanol | 0.10 | DTPA | 0.05( 1 |0.80( B |1700| D (63| C | B
Com.Ex.5|35| A | 2 |TMAH| 0.2 | 2-propano! |1.20 | DTPA|0Q.05| 1 [043| D |3300| A |60|C | A
ComEx.6[35| A| 2 |TMAH| 0.2 | 1-octanol |0.10 | DTPA|0.05| 1 - | X - | X X | X
ComEx.7|35|A |2 PIZ |05 - 0.00 | DTPA|0.05| 1 |1.07| A [1250) E |85| E | A
Com.Ex.8 35| A |2 | PIZ | 05| 2-propanol | 0.10 | DTPA|Q.05| 1 [1.05| A [1400| E |75 E | A
Com.Ex.9 35| A | 2 |TETA| 0.5 | 2-propanot | 0.10 [ DTPA|0.05| 1 (121 A [1100| E |83| E | A
Com.Ex. 10|90 | A | 2 {TMAH| 0.2 Ethanol |0.10|DTPA(Q05( 1 |072| B |1400| E |72| E | B

The values of the average primary particle diameters
indicated in the “Abrasive grains” column of Table 1 are
values measured by FlowSorb II 2300, made by Micromeritics
Instrument Corp. Also in the same “Abrasive grains” column,

“A"” indicates abrasive grains having a cocoon shape, “B”
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1 0.80 B 1700 D 6.3 C B Corn. Ex.
DTPA 0.05 1 0.43 D 3300 A6.0 C

35 A2 TMAH 0.2 2-propanol 1.20
;

5
A Corn. Ex. 6 35 A2 TMAH 0.2

1-octanol 0.10 DTPA 0.05 1 - X - X - XX Corn. Ex. 735 A2 HZ 0.5

10

15

20

25

indicates abrasive grains having a true spherical shape, and
“C#” indicates abrasive grains having a spherical shape with a

plurality of protrusions on its surface.

In the “Basic compound” column of Table 1, “TMAH”
indicates tetramethylammonium hydroxide, “KOH” indicates
potassium hydreoxide, “K,CO3” indicates potassium carbonate,
“PIZ"” indicates piperazine anhydrous, and "“TETA” indicates

triethylenetetramine.

In the “Chelating agent” column of Table 1, “DTPA”
indicates diethylenetriaminepentaacetic acid, “EDTA” indicates
ethylenediaminetetraacetic acid, “TTHA” indicates
triethylenetetraminehexaacetic acid, and “EDPTC” indicates

ethylenediaminetetrakismethylenesulfonic acid.

As shown in Table 1, with Examples 1 to 31, the
practically satisfactory results of A, B, or C were obtained
for all evaluation items. On the other hand, with each of
Comparative Examples 1 to 10, practically satisfactory results
could not be obtained, with the results for one or more of the

evaluation items being D, E, or X.

The respective dilute liguids obtained by preparing 10-
times concentrate liguids of Examples 1 to 31 and Comparative
Examples 1 to 10 and then diluting the concentrates by 10
times by icon-exchanged water exhibited the same performance as
the polishing compositions of Examples 1 to 31 and Comparative

Examples 1 to 10.
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0.00 DTPA 0.05 1 1.07 A 1250 E 8.5 E A Corn. Ex. 8 35 A2 PIZ 0.5
2-propanol 0.10 DTPA 0.05 1 1.05 A 1400 E 7.5 E A Corn. Ex. 9 35 A 2
TETA 0.5 2-propanol 0.10 DTPA 0.05 1 1.21 A 1100 E 8,3 E A Corn. Ex.

10 90
CLAIMS

1. A polishing composition characterized by comprising:
abrasive grains;

5 at least one type of alcohol compound selected from the
group consisting of aliphatic alcchols with 2 to 6 carbon
atoms and glycol ethers with 3 to 10 carbon atoms;

at least one type of basic compound selected from the
group consisting of quaternary ammonium salts and alkali metal
10 salts; and
water, wherein
the abrasive grains have an average primary particle
diameter of 5 to 50 nm, and
the alcchol compound is contained in the polishing

15 composition in an amount of 0.01 to 1% by mass.

2. The polishing composition according teo claim 1, wherein
the basic compound is at least one type of compound selected
from the group consisting of hydroxides of quaternary ammoniumn,
20 carbonates of quaternary ammonium, bicarbonates of guaternary
ammonium, hydroxides of alkali metals, carbonates of alkali

metals, and bicarbonates of alkali metals.

3. The polishing composition according to claim 1 or 2,

25 wherein the basic compound is at least one type of compound
selected from the group consisting of tetramethylammonium
hydroxide, tetramethylammonium carbonate, tetramethylammonium
bicarbonate, potassium hydroxide, potassium carbonate, and

potassium bicarbonate.

30
4. The polishing composition according to any one of claims
1 to 3, wherein the abrasive grains have a cocoon shape or
have a spherical shape with a plurality of protrusions on its
surface.

35
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A 2 TMAH 0.2 Ethanol 0.10 DTPA 0.05 1 0.72 B 1400 E 7.2 E B

The val ues of the average primary particle dianeters indicated in the
"Abrasive grains" colum of Table 1 are 5 val ues neasured by Fl owSorb
1 2300, made by Mcroneritics Instrunent Corp. Also in the sane

"Abr asive gr &hes'boddlstnmg ‘tAinpiosdité anes cabrddinge tgr angs ohavipfigcdaims
cocoon fh@ e "Pﬁrtliué'digc?rﬁersis?fﬂ asail V&eclfaifns héatveinn,_g a true spheri cal
shape, an lb A cat s abrast Vv grains hav ngga spherical shape
with a plurality of protrusions on its surface. 5In the "Basic

conmpound” columm _of Table 1, "TMAH' indicates tetramnet h¥l amroni um
hydr oxi e, " RORCIIAHLES £STPEEASLPOM Y dFERPde S1NR2803 L TP RdFERPREERE

POt 8SSi Ap CArNONM &, corfp et M i1EAt €5 PipBIAT IMe @IS @t “alETA
indicates triethylenetetramne. 10 ~In the "Chel ating agent”

col urm R 1 bl reg 1compTRATL ¢Thdi I g6l tdier Hyd erfer 1a @ire Hegrshtidadetd e
acid, "EDTA".indi S di.am t y ' " TTHA;
indicates tr Fgfgh;ﬁgtﬁgt gt%%lgéhﬁgﬁeggglgggbg %g?ggag%dagé(&?(} ;Pﬁ fagzsiices
15 et hydrenedi@an setled 32k i smeddyd e nesid dtoed cfam khe group Asrsdietninan
Table 1, _with Exanples 1 to 31 he practjcally satjsfactory results
of A B G CE TR RTI A 32 BT Tal Thtd b TS s, Sh T heP e s
hand, with eagh etc3ddCesppbakhvecbxanphesat t1eail, oﬁéa@yF@abEy
satisfactory results could not be obtained, with the results for one
or nor & 16Tt Me ERUH oiFITERD ity TS B WP KOS TeDp&tive

di lute Jj quids; obg @l fiesh by, prepard 0% 10:12m tihs coneentyade diimids
of Exanples 1 to 31 and Conparative Exanples 1 to 10 and "t hen

di | uti mittthed donckhtaattem BAAG .+ i mes by i on- exchanged wat er

exhibited th a . Qr man a he_polishin A it] .

Beanpl o 1 15751 BRAC A At o By Anples B % BRTREE K kEPE18he
polibshidigineargrosa ff | D Y act,erdrized by conpri sing: abrasive grains;
5at | east one ty 0 | cohol ¢ ound sel.ected fromthe,grou
consi st ng of"&! RpAAnPe SPEBRERS Get HOBERG B oaPbbREaPE It SantTgl ycol
et her s oMridb i tiorl O A& f 0.01 to & deasdsopne type of basic
conpound sel ected fromthe group consisting of quaternary ammoni um
salts and alkali netal 10 salts; and water, wherein t he
abrasi ve grapng.paxg %Bra%éSi%Qﬁng' HRLYmPAbhEGLELH QgBEEEa £ sub@acl
nm and t he af cohol c rrpounI(rj} I's contained I1n the
poRDshiurgi kb ec qyplaisittiirgn dampens idnimmt wfer®i01 to 1% by mass. 2. The
pol i shi ng cogﬁgsi E,' ogh%co(r:grinng ggighaicm %aivvherei n the basic
conmpound i s | B35t onegtypep f orrpouﬁa sel'8¢ted fromthe group
consi sting oibbhydioxi desink;quaternary ammoni um 20 carbonat es of
quat ernary anmoni u bi car bonat es of quaternar noni um _hydr oxi des
of alkali mefl ?agﬁrBBﬁaE@E?oP%aﬁﬁaPP?ﬁp?aWEPXaﬁdéaieaFﬁsnﬁfa@ bpe
al kal i A SonkistieiPAd i LoMeSIddHN AGsHlingd & Waigdnl or

2, 25 erein the basic conpound is at |east one type of conpound
sebect ed Momtcha lgrasup addistiitd of tetilamataAramfs®isim hydr oxi de,

tetramet hyl ag?g)ﬂ(%eag’ccéﬁQoEgFS’ o’f%%@ﬂ‘c’t B&lnggg}}&i g BLeagbenal ey pe

pot assi um hy pot assf um car bonat e, pot assium bi car bonat e.
30 4. ghteippaldrsshil sig reo mpo sjutE terr reeogo redinogn itum . eyl tenearnaf  adlkadi Ins ne ttad

3, wher eilq: t he abrasive grains have a cocoon shape or have a
sphericsaﬁ aﬁ‘é‘l ith a plurality of protrusions on its surface.
water,
30 the abrasive grains have an average primary particle
diameter of 5 to 50 nm, and
the alcohol compound is contained in the polishing
composition in an amount of 0.01 to 1% by mass.
35 8. The method according to claim 7, wherein the polishing

22



35 5. The polishing conposition according to any one of clains 1 to
4, further conprising a chelating agent. 6. A polishing conposition
kit conprising a first conponent 5 and a second conponent that are

m xed nmutually to obtain a polishing conposition, the kit being

char act®’ i el semidatductor sulistfdtrsstswogmearit wontcime] alsiasd ve
grains,_ at. l.east one type o asic ¢ aund | ect ed f.r.omthe group
consi stﬁo?]lgl b lr%?ﬁ.la er nla%é; aannc’{rmwﬁf lusln‘% sSaLﬁ{E;L Bénnc? Zﬁ%keal |Oelrrlestha%gs alts, and
wat er , ddfiiges iseicandt € orpo e s teortaal Nse fadcd easid anedege wfe alooilve

conpound sel ected fromthe group consisting of, aliphatic al cohols
W G5 G bort i S - GHRIGIS atitor bRt o s Sheons,

t hesabragt fe-Ored s Manes 8N BvEr agesdy Ty dartdislgy Bx digreter of 5
to 50 nm_ and t he al cohol conpound is contained in the

pol i shiFipordesisunes i disnaaisien. dha @Umhsyl mespound is 7. A
met hod | shi %ﬁmtq%&@ i a

pol i shi%]ngpclchrrgpdozngt ir](%né,le erein tﬁgélﬂ;fo%égﬁl? %o%é?&%oﬁsocca(ﬁ glgfns:
abrasi v lgrstiinggy of the watbdmaste enerfiagee of al cohol conpound
selected fromthe group consisting of aliphatic alcohols with 2 to 6
carbon 25 atons and gl ycol ethers with 3 to 10 carbon atons;

at 1beast. onethy¥preehobasteceanpngund seheat 2dotrem hergiAuphe

consi sting of quaternary amoniumsalts and al kali netal salts; and
wat er , PIOtI HBF LAMROGrEiHs v tan v rcage 53 indiSE par ti cl e

di aneter of 5 to 50 nut, and t he al cohol compound is contai ned
in the polishing conposition in an anmount of 0.01 to 1% by mass. 35
8. The rdt-hodThecoedhng eocerdinv7towhéadinn®t hehpbeishingoubtintiethe
sem co tQr. sub t rf i r.f qr usi_n | i shin

machi ngj%;iﬁlc?q{v%nlsquecsotsﬂ pps16‘Lyt|S'Llréljérl ?%lgcopgﬁyi%s ﬁc%&ngl%r’?ﬁoﬁ %egdr?%t%c()~j tsaﬁ{é) e of
subSt r atte ey ant wertdeas dbhe sdbreagired rgraithe alddhd kasipound,
conpound are s |ied to the substrate 5 surface continuously froma
start GPhdNSMAT DTS batt 406 S FCE "h ¢ ARG LI Cer 15 he

al coholrgampowHtd.s supplied to the substrate surface only after the
start of polishing of the substrate surface. 10 9. The net hod
according to claim7 or 8, wherein the polishing conposition is put
into cyclical use. 10. The nethod according to claim9, wherein in
putting the polishing conmposition into cyclical use, a reduced anount
of 15 at | east any one of the abrasive grains, the al cohol conpound,
and the basic conpound in the polishing conposition is replenished.
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