[DESCRIPTION] [Title of the Invention] SLURRY
COVPCSI TI ONS FOR POLI SHI NG SI LI CONE WAFER FI NALLY  AND
METHODS FOR POLI SHI NG SI LI CONE WAFER FI NALLY BY USI NG
THE 5 SAME [Detail ed Description of the Invention]
[ Purpose of the Invention] [Technical Field and
Background Art] 10 The present invention relates to a
slurry conposition uskmkdgorIfirmak] pol i shing of silicon
waf ers. More specifically, the present invention
[Tellat ex thearsbemtyorgnposition for final polishing
of silicon wafers that can reduce the m croroughness
or harerRRWIeMPASITaONESEOR POLIBHIMNGB 115 Ccorfl BEFERNFINALLY
light by fine particle clusters) of polished wafer
ANBUFERE@SS EoR VRIIlIsasNEdutgcbhe wurber Fofalocaty Z€SING THE
light scattering (LLS) defects having a size |arger
5 satihan 50 rim forned on the surface of silicon wafers.
Chemi cal nechani cal polishing (CW), which is a final
20 process for the production of silicon wafers, is
performed to renove physical surface defects, such as
m croscratches, and to reduce the surface
I neiteridedu§hresspoforsidfi adre wafensjonhus maki ng t he
surface of the wafers soft. Wafers having 1 undergone
the CMP process have mrror surfaces with few
[rlefects of | fhe eTerdntyiearls, regul ations to restrict the
si ze of

- [Technical Field and Background art]

10 : The present invention relates to a slurry composition
used in final polishing of silicon wafers. More specifically,
the present invention relates to a slurry composition for
final polishing of silicon wafers that can reduce the
microroughness -or haze (which is a result of diffuse

15 reflection of 1light by fine particle clusters) of polished
wafer surfaces, as well as reduce the number of localized
light scattering (LLS) defects having a size larger than 50 nm
formed on the surface of silicon wafers.

Chemical mechanical polishing (CMP), which is a final

20 process for the production of silicon wafers, is performed to
remove physical surface defects, such as microscratches, and

- to reduce the surface microroughness of silicon wafers, thus

making the surface of the wafers soft. Wafers having
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LLS defects detected due to m croscratches and ot her
defects fornmed on the surface of wafers have been
increasingly 5 stringent. LLS defects having a size
greater than 80 rimor 65 nm have been restricted.
Regul ati ons regardi ng defects having a size on the
order of 50 nmor 30 nmare currently enforced. To
undempbyewi tthe st sprecegdhemeder egibadt ormir fidverse wstia few
need 10 for a slurry conposition that is nore
de€ttest i Vi frexcehlie yereapvadgulatdeimects. rSslkicéon watestze of
.are used as substrates for sem conductor nmanufacture.

LLSI deContyatietecesd® phoduceaithbovghtehserams Other defects
processes, such as single crystal growth, slicing,

folrAPRI Ngn ltheet GhirFacePobishiigednd HahRaNbRgn Pohks&hHithgly
is a process for renoving surface defects and

Stgygﬁgﬁ{ace damage, including scratches, splits, grain
di stortion, surface m croroughness, surface

tOpOﬂiQDBb‘E@Etgeﬁ%iﬁg §tGipef ghOBALNchBE BHCWHOVS 65 nm
processes to produce defect-frée wafers with mrror

r S SS L, n
ha§g B@ & re%gmméggf &%%%ﬁstﬁﬁgg}%ggggﬁg aéfgcts hav%?g a

pol |s I ng teps I.e.,

SlQél r %h@m :N?]ig'rn%fs%%o mr?ror r?(ﬁmllﬁjnng %Br?g enf%rced.

ScCr at ches, I'ch fequires a hi

o7 GRBUE o My B4t ot LIS R n.r%'a@%ltﬂe%%h“%%%ﬁ Bgreed
B ST 00a3L Do SR T LSRG PLEE RS o
rer%ggélevefrg ects

Silicon wafers are used as substrates for semiconductof
manufacture. Silicon wafers are produced through a series of
processes, such as single crystal growth, slicing, lapping,
etching, polishing and cleaning. Polishing is a process for
removing surface defects and subsurface damage, including
scratches, splits, grain distortion, surface microroughness,
surface topographical defects, etc., formed in the previous
processes to produce defect-free wafers with mirror surfaces.

Processes for chemical mechanical polishing (CMP) of
wafers involve some steps, i.e., a primary polishing step for
removing deep surface scratches, which requires a high
polishing rate, and a secondary polishing (mirror polishing)

step for removing microscratches remaining after the primary

polishing step and lowering the surface microroughness of
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surfaces of the wafers. That is, the final polishing
step nust be carried out to |ower the surface
m croroughness of wafers to the order of a few
angstronms (A), reduce the haze, 5 and decrease the
anmounts of residual fine particles and netal ions to
the | owest possible levels (a few ppn). These
wafpelr$ sho nghst epdenecéssi faveahpetuses ofAn sof dchievdhanidrror
uret hane polishing pad and a slurry conposition other

- surharea pbl i$lkerwafetsdei drizedipat ehe inBle gooliis$hingg step

pad is responsi ble for nmechanical polishing, and the
nust ubey coiesi town assilsivert beneohafieal mi padtEhjhngss of
of the polishing pad and plays a role in chem ca
wapets shb nghe Aceassi der abkeyi BRgovesmnt (AN, tA®juce the haze,
performance of polishing pads and slurry conpositions

anHSAECHMSL RO MAFUGE oflTRiighaguaihtyphat ger el amd efetal
wafers. Particularly, in view of the processing

1oﬁ£‘aﬂ€@06rﬁ:_f 119568 p@Esi@I@eIéUea_'EEt & reR0Bpam wafers,
there is an increasing denmand for t he developnent of

sl urey.£0 fiéﬂfﬁ? lﬁ%dg:51@9H5e§h%guse of a soft or
substantla y defect free sur aces
S . ar c |
naERTROSLhE LS SRISASEY, ERCIRT) 1,000, NS, gures

u 03|t|o s co 56,80 abrasive, a pH—
tth £§¥ﬂis et Oaidt elon(z:lzeéi Wdt er. For better

' t furt
E’Sn{o g ehiny . Dol olsl poreshans g G hechanical

pelishing, and the slurry composition assists the mechanical
polishing of the polishing pad and plays a role in chemical

polishing. A considerable improvement in the performance of

-polishing pads and slurry compositions is required to produce

‘high-quality large-diameter wafers.

Particularly, in view of the processing characteristics
of large-diameter (300 mm) wafers, there 1is an increasing
demand for the development of slurry compositions capable of
achieving substantially defect-free surfaces.

Slurry compositions are used to <chemically and

physically promote the final polishing of CMP processes.

General slurry compositions comprise an abrasive, a pH-

adjusting agent and deionized water. For better polishing
quality, slurry compositions may further comprise an organic

or inorganic additive.
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Monodi sperse silica is mainly used as an abrasive, and
an al kali base, such as potassi um hydroxi de or sodi um
hydr oxi de, or a non-netallic inorganic or organic base
is generally used as a pH adjusting agent. In
addition to these 5 conponents, additional functiona
additives may be used to achieve enhanced poli shing
- ef f edlopodispeesanpl bicaniamamlas usedors omp cabrasive, and
surfactant or a polishing accel erator can be
anaddilkednal byseisedsuch i oy egseddsé upol hybirngidat eor sodium
i nprove the degree of cleaning of polished surface
hyamdxédbanee the nbh-diespel 8¢ biihictrganf calrmsoyganic base is
particles. It is common to select slurry conpositions
getlepeblyngsed sdea ppReasRidtd noCkaeaet er 5t h@8i©forCMR these
processes. U. S. Patent No. 3,715,842 issued to

compedsnt €K, agtialeonadi $ohesgsnal mebediles 2R bbdi RBed to
aggregation and 15 precipitation of silica to reduce

“achhevé OEARLL &R Obo BRI RFFeAeEOr dFPg ERadhi S, N Nathne as

a slurry conposition for final polishing of 'sil'i con

a VBbRISniS RiSRALednbY &fsraergbmgsﬁ%gl etbcildra€Br can  be
particles haV|ng a size of O nmor~less In water,

adaggwﬁ?] %@a%%e“t%' 0 tjﬂﬁﬁgi—‘gs {:?u | grgbf@vg the

or 20 ng a mate

oS @fhﬁfé%all oo, o caprance 2
HEC
dlﬁé%%%ﬂ%ﬁloa’woeﬁ sy (ﬁa%}:wrdﬁean i SRS Peect

l2 5% by _wei ght, based %g t he, t ot al melghE th
SIGFEY Ty CHRSEIGRS 25 Ent P89 ggprocessing

4,462, 188 and 4, 588, 421
charactéristics of CMP processes.

U.S. Patent No. 3,715,842 issued to Trednnick, et al.
discloses a method for inhibiting aggregation and
precipitation of silica to reduce the formation of scratches.
According to this method, a slurry composition for final
polishing of silicon wafers is prepared by dispersing settled
silica particles having a size of 100 nm or less in water,
adding ammonia to the dispersion to adjust the pH to 7 or
higher, and adding a water-soluble cellulose selected from
methylcellulose {MC}, methylethylcellulose {MEC) ,
ethylcellulose (EC), hydroxyethylcellulose (HEC) and
hydroxypropylcellulose (HPC) in an amount of 0.05 to 2.5% by
weight, based on the total weight of the slurry composition.

U.S. Patent Nos. 4,169,337, 4,462,188 and 4,588,421
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4 issued to Payne,. et al. disclose slurry

conpositions for increasing the polishing rate. The

slurry conpositions are prepared by bl endi ng

particles having a size of 4 to 100 nm with 2 to 4%

by wei ght of an amne (e.g., 5 am noethyl et hanol am ne

or ethylenediamne) or 2 to 4% by weight of a
isguetier nar Pagmepni &im sdl-.t ¢esglgse t eflnanmet hydmgrosomiioms for

chloride or tetranethyl ammoni a hydroxide (TMAH)).
indr8asPag etheN@polisB5R2g2 FAtessuethd os Sasaki cogposition) are

suggests a slurry which conprises 20 to 50% by wei ght
prebaredl bei dakndihycpabhBitgs ahsvzey 0d 5ite 5B804nme 10 nm

ppm of a water-soluble polynmer, and 20 to 100 ppm of _
wighwat er - saldubl @15 salgy congdsdritng off a cali onagphect ede. g,

fromNa, Kand NH4 and an anion selected fromd, F,

ameBe8Rd1 &ihoHRE el UBEY dish HMSeddi@miBel €abi zez at%of s by

surface whose m croroughness is below 5 nm

weE?Ir@nt Pybl i cagion &@at@&%ﬁow%ﬁ%o@lhbﬁd bys&lﬂﬁ’ue (e.g.,

suggests a secondary “or finish polishing

teE?HHQé*%ia%non g hc}‘PR{HdeS €S S 'tleltcﬁgm@@k\é#/i‘&m%h A ChgdFoxide

rtic Sl ze o to 300 nmas an abtasive and
to 0.3% by MEIght of TMAH 20 as a base. This
pate f publication nentions that the addition of a

hydr@Xéetr}ylcelIuh%g)sefj(lzj%%p|2 V|r$% Iec éasali ght al.

o and ve
hilicjty of fer surfaces.. U S. P t.ent No. ,
sugtssffors FLikd vhTREy achiiades: %—ﬂé@ 504 by Weight of
colleidal silica having a size of 5 to 500 nm, 100 ppm of a
water-soluble polymer, and 20 to 100 ppm of a water-soluble

salt consisting of a cation selected from Na, K and NH,; and an

anion selected from Cl, F, NO; and Cl0;. The slurry is used to

realize a soft surface whose microroughness is below 5 nm.

U.S. Patent Publication No. 2001-0003672 filed by Inoue,
et al. suggests a secondary or finish polishing composition
which comprises silica having an average particle size of 20
to 300 nm as an abrasive and 0.001 to 0.3% by weight of TMAH
as a base. This patent publication mentions that the addition
of a hydroxyethylcellulose (HEC) having a molecular weight of
1.3 x 10° led to an improvement in the hydrophilicity of wafer
surfaces.

U.S. Patent No. 6,354,913 issued to Miyashita, et al.

‘suggests a slurry composition for polishing the surface of a
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surface of a 5 single-crystal silicon or

pol ycrystalline silicon filmwhich conprises a

wat er - sol ubl e cel lul ose, particularly

hydr oxyet hyl cel l ul ose (HEC), ammonia as a pFLadJustlng

agent, and an am ne, particularly triethanolam ne, as
singpetisystr]y Sedccelrerat opol yamporttediting, ¢ild con film which

wat er - sol ubl e cel lul ose, which is a major pollution
cosputses 1S puri fuetbbsdlamlexchargelullbear ment phpticularly

reduce the content of netal inpurities. However, these
hypebk gt gl 1N Yseonaes) | | aisohi£ ¥btAi pH-LBfuGENES ddgent,

ranges, and particularly do not suggest inproved 10

an@erdror BRNee, | BateisBLof1Y | 9bt e PRAM ] LEfRCt Sk LRDSPe1ishing
haze and n1croroughness ot her than increased

acBOlEs W T atordchaehyi cahePrabbenso T Be S0 ved]sd,t which

is an object of the present invention to provide an

isly 09&5 HH Iﬁlﬁ%&ioﬁo%ﬂéé onlghfﬁuﬂﬁ gabg 3'1\’)?1 exchange

partlc es V|ng an ‘opti mim par I ame

tré?ﬂg&ﬁ the r‘@d QHShé‘%?@?r?J fqgré%]@ﬁwﬂfnﬁgri? é?? r eSU' t

use re eCt 1 on I ne - par
| f |ish f t d
the MORDEZor TS datderd raisﬁ‘nla%‘:e%?z%g? PLEPUER, sigin
th t t d fi
e et e eitinctey RERU QL s it £ ? ?”%f'e‘c’%ﬁ@»foved

roving the eld rocesses ol
peb PPty 2 [Fookiiho P torats | (P8, haze ana

- microroughness other than increased polishing rate.

[Technical Problems To Be Solved]

It is an object of the present invention to provide an
optimum slurry compesition that uses abrasive particles having
an optimum particle diameter to reduce the microroughness or
haze (which is a result of diffuse reflection of light by fine
particle clusters) of polished wafer surfaces and to reduce
the number of LLS defects having a size larger than 50 nm,
which is the next standard specification issued in the
semiconductor manufacturing industry, thereby improving the

yield of processes for polishing silicon wafers.




According to the present invention, there is provided
a slurry conposition for final polishing of silicon
wafers, the slurry conposition conprising deionized
wat er, abrasive 5 particles, a pH adjusting agent, a
wat er - sol ubl e thi ckener, an acetyl ene surfactant, and
a heterocyclic amne. In an enbodi nent of the present

Sypd nventign he. acejyl ene surfactant is selected from
r%ﬁﬁﬁEéPalgﬂ ULiQHbl and an acetyl ene gl ycol
represented by Fornulae 1 and 2, 10 respectively:

RIR2ACED £35(H {d ) tivheseisenR] iandnR2cAf etk@ed is provided a
i ndependently (OCH2CH2) nOCH2CH3 (in which nis fromO

s1t®r} 0domeh tHUR2 (fOH) GErET( QO RER2ng 20 £ 161 Whesi wafllrs, the
and R2 are each independently (OCH2CH2) nOCH2CH3 (i n

s1Wht¢h BohBod{©MD t8odPiisidy a ddidhefeembpdident Hrasive

the present invention, the "acetylene surfactant is an

5 pa@%ﬁéYé&n% %%@%@Eifg@r%@t?:a R GET L O B, an

(2) 20 wherein and"R2"are each independently

cARITINEIdE, L8 ISR ULoRAL 10 11
coct ho0F, SHATMAR SIS LAY RIS 000000 e
su?%%&%%ﬁfgﬁ%g;géiggF?gcgﬁ%%bL%Pgigég€§ﬁé§g(Ngicgﬁglinand an
.acetylene glycdl represented by Formﬁlae 1 and 2,
10 respectively:
Ri1R; {(OH} CC=CH (1)
wherein R; and R; are each independently (OCH;CHz),OCH2CH;
{in which n is from 0 to 10):; and
RiR2 (OH) CC=CC (OH) R1R; (2}
15 : wherein R; and R; are each independently (OCH,CH:),OCH,CH;
(in which n is from 0 to 10}.
In a further embodiment of the present invention, the
acetylene surfactant is an acetylene glycol of Formula 2:
RiRz {CH) CC=CC({CH) R1R; (2)
20 wherein R; and R; are eéch independently (OCH,CH;},OCH;CH;
(in which n is from 0 to 10).
In another embodiment of the present invention, the

acetylene surfactant is used in an amount of 0.00001 to 0.008%

by weight, based on the total weight of the slurry composition
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I n anot her enbodi nent of the present invention, the
acetylene surfactant is used in an anount of 0.00003
to 0.003% by weight, based on the total weight of the
slurry conposition 5 that is diluted before use in
the polishing of silicon wafers. In another enbodi nent
of the present invention, the heterocyclic amne is
theel et @dlirasmbiciorgr vap tordistdald sbfingpopesiiomy wafers.
1- et hyl pi peri di ne, 1-(2-am noethyl)pi peridine,
pi pelnziargthbret aybgdpearazi g, thanpresthy! pinyenaibne, the
1 10 hydroxyet hyl pi perazi ne, 2-pyrrolidinone, and
acatylemessuteraaaht is tinedniot her serdiod wENn0.0000heto 0.003%
present invention, the heterocyclic amne is used in

byane agintNtbafed DOGhet 000a D% dyghtveiThihe Basedyosoihesition
total weight of the slurry conposition that Is

thet | ut edhi hefor ecseel isé hen PAld PY1NGhahgshEi 0T Waf efaFers .
15 In. another enbodi nent of the present invention,

the THELA{AGY | EmsPAARtS YsedHd ?Be@@i@@ntln%anggl the
to 0.3% by weight, based on the to wei ght of the

he%éf’dsé cCIATPR{ Ad 0D EE@éctéddﬂ%e@h@efg%o%pus&ds&sbc'lﬁg of
pol 1 shing of silicon wafers. In another” enbodi nent of

pl}t)%ﬁ%{r?aem %‘{:%%gﬁlﬁer]{&%le,zo apr a‘frﬁ_n%%rtgpﬂﬁf'pé#fdme,

|ca p I n ano er enbo

plélé‘f?ai’{:?esem 'Q¥Eg%¢3?;§éﬁat£‘§a éabri‘séﬁ{l @%@%‘@%rﬁ%ﬁe 1-

rage pri mary net er
nbodlnent of .t i nvent,i on

ny GRS T TB e 2 SN RS Honel Y BRG § i |t§ereof

dlan?tE”éné%her embodiment of the present invention, the
heterocyclic amine is used in an amount of 0.0001 to 0.5% by
weight, based on the total weight of the slurry composition
that is diluted before use in the polishing of silicon wafers.

In. another embodiment of the present invention, the
heterocyclic amine is used in an amount of 0.001 to 0.3% by
weight, based on the total weight of the slurry composition
that is diluted before use in the polishing of silicon wafers.

In another embodiment of the present invention, the
abrasive particles are colloidal silica particles.

In another embodiment of the present invention, the
abrasive particles have an average primary particle diameter
of 10 to 70 nm.

In another embodiment of the present invention, the

abrasive particles have an average primary particle diameter
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of 20 to 30 nm In another enbodi nent of the present

invention, the abrasive particles are used in an

amount of 0.01 to 10% by weight, based on the total

wei ght of the slurry conposition 5 that is diluted

before use in the polishing of silicon wafers. In

anot her enbodi nent of the present invention, the
ofabbaso vel pat.ticl es are used in an anount of 0.05 to 7%

by weight, based on the total weight of the slurry

conposi tdraithetrhadémbbsdididntt edf befher epuseenth tiheention, the

polishing of silicon wafers. 10 In another enbodi nent
ab®hsite phesefiled N¥EAL 108 thHeE anSldMdntCPOsi ¢l obohass by

a pHof 9.5 to 11. In another enbodi nent of the

weP§RSENbabaY eBhi @Re ttheaPHweadhystdmagentuhs, afdmi A tion
I'n anot her embodi ment of the present invention, the

thd® YRt@IngAuBkectbi N8l tre 2oR9LYRE QPVéiﬁhébn wafers.
hydrophilic group. I'n another embodi ment of the

present r?)\f%@:tr' ObddiGhentt S - %‘?Je“bbf?éér}‘(l)wftﬁﬁ%Pbs_on, :

sel ecte romthe group consisting
I y I | ] e ol.yo hyl en
abﬁégrox g?g€+ %{I%ggeﬁggﬁy ro%%%r%%égcgllﬁlgzgk 1&? 7% by
: xt ur er In t her. t he resent
e Q%htgé%ég thgllulosew?&ﬁgoungl é%egiu éimpOSltlon

I ht f 300.00 00! OOO 2
- thﬁlver Lottt %83%%“?& Dt I BRI TRy eh Tl ch o ters.

In another embodiment of the present invention, the
slurry composition has a pH of 9.5 to 11.

In another embodiment of the present invention, the pH-
adjusting agent is ammonia.

In another embodiment of the present invention, the
water-soluble thickener is a polymer having a hydrophilic
group.

In another embodiment of the present invention, the
water-soluble thickener is selected from the group consisting
of polyvinyl alcohol, polyvinylpolypyrrolidone,
polyoxyethylene, hydroxyethylcellulose,
hydroxypropylcellulose, and mixtures thereof.

In another embodiment of the present invention, the
cellulose compounds have a weight average molecular weight of
300,000 to 8,000,000.

In another embodiment of the present invention, the
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9 water-soluble thickener is used in an anount of

0.001 to 0.5% by weight, based on the total weight of

the slurry conposition that is diluted before use in

the polishing of silicon wafers. In yet another

enbodi nent of the present invention, the 5 slurry

conposition has a viscosity of 0.1 to 50 cP. According
waterthelypvbseriiidkavent ienusktheie Ba pmowntedf al. d@t hiod 0.5%

for final polishing of silicon wafers using the slurry
bycaangst | i lised GrDETAI kL EDa DESERITTIGON tBe EHbrPREEGRRED t10on

EMBODI MENTS The present invention will now be '

- thdesesi 8eTutidt Wegatrer usedeh athe pH1E sPRAGEBE sNVERYNH QFafers.

is directed to a slurry 15 conposition for fina

pol i $hi Rt Ohnsthd € ofyRf®lehit 0T thlUbrksefOMPASELE OB, the
conprising deionized water, abrasive particles, a

: slﬁﬂr?dJ:&ﬁéééli&i%eﬂhs 8 yaters sl W @ fhigkeperp, an

acetylene surfactant, and a heterocyclic am ne. Any

abra§E¥8r@f§é{ﬁ%iﬁgﬂﬁ%ﬁgﬁﬂﬂsg%v%gtgeﬁép?ﬁéfgtis28rovided a

i nvention | € produce um ng or

. ‘. . :

nef bt 950z PLOCE i SIATH 95 ogPhaphee Rl Bl e stursy
c réfki&?CE), zirconia (Zr@), and titania (TiQ2).
Oés?lca particles are nore preferred and coll oida

silica particles are nost preferred. The abrasive 25
particles preferably have an average prinmary particle

di a r__10
rrBE%AILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will now be described in greater
detail.

The present invention is directed to a slurry
composition for final polishing of silicon wafers, the slurry
composition comprising deionized water, abrasive particles, a
pH-adjusting agent, a water-scluble thickener, an acetylene
surfactant, and a heterocyclic amine.

Any abrasive particles may be used in the present
invention if they can be produced by a fuming or sol-gel
process. Examples of suitable abrasive particles include
silica (85i0;}, alumina (Al,0s3), ceria (Ce0;), zirconia (Zr0;),
and titania (TiQ0;). Silica particles are more preferred and
colloidal silica particles are most preferred. The abrasive

particles preferably have an average primary particle diameter

10
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of 10 to 70 nm and nore preferably 20 to 30 nmin

order to reduce nechanical polishing effects and

achi eve inproved surface state. If the average

primary particle dianmeter of the abrasive particles

is less than 10 nm sufficient 5 mechanical polishing

effects are not attained, causing a problemin terns
ofoflOpdia sHI ngn rane, marel pheferdlsly K0 possdbhmi iy tdrater to

the abrasive particles nmay aggregate and be deposited
redueet ongdtidarsiftialg peimanisg saitfeds sianodxanehieve improved

conpounds, during polishing. Meanwhile, if the average
sultBapei paaye par tiEcltbediaratage orithevalasiivéepalitarelites of

exceeds 70 rim there is the risk that subsurface

- thdamagea siye 0GeArticleesulikti NngekB anhbACr BASenmN hadeficient

val ue. The abrasive particles are preferably used in

medRad@dNt pQfisQifG tOrAQ%PY avei ghdt andtiBhed, causing a
preferably 0.05 to 7% by 15 wei ght, based on the

préidh Wei ONledds t RE SIgHNA¥HGARPOSLELON Ahat 1'£1§ez_€ié'T|hU£§d the
e

before use in the polishing of silicon wafers.

poREhadi ust I ighagand his-dsed 1o Aadidst tnrsgngasgge et&% and be

slurry conposition. The pHadjusting ag _ s to
de%@{@ &ﬁ@ St or a?@lfé : ti’ﬁﬂfar{&e a@u@ﬁ‘l’ Vea% siloxane
art” an the

articles and inp oxi di zZi ng '‘power to

cop5(RSE CLBLbe R IeLeray, Mo bhoge P oLg? offorase

d the a ve partticles, e p

o Y PSSR REE of Y of i i S RBF QAR RS baReeeds 70
T AT i LA
reg&ﬁﬁhﬁf%gxgg ?g£gg;sér5%}ﬁgég ngaeélurry

The abrasive particles are preferably used in an amount
of 0.01 to 10% by weight and more preferably 0.05 to 7% by
weight, based on the total weight of the slurry composition
that is diluted before use in the polishing of silicon wafers.

The pH-adjusting agent is used to adjust the pH of the

slurry composition. The pH-adjusting agent serves to improve

the storage stability of the abrasive particles and impart an

oxidizing power to the surface of silicon wafers. When silica

particles are used as the abrasive particles, the pH of the
slurry composition is preferably adjusted to a range of 9.5 to

11. Various kinds of organic and inorganic bases can be used

to adjust the pH of the slurry composition. The amount of an

organic or inorganic base used to adjust the pH of the slurry

11
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11 conposition to a desired pH range may be varied
according to the characteristics of the base.
Ammoni a, a weak base, is nost preferably used as the
organi c/inorgani c base. The water-sol uble thickener is
used to enhance the 5 dispersion stability of the
abrasive particles during polishing and to induce the
compbbabidn tyo ok daferesupl acesge Asay tihe wat bed seteddding to
t hi ckener, a polyner having a hydrophilic group is
thpr efteirablyrusetes Exanplhes mfsesui talhen Wat es - sebublase, is
t hi ckeners include pol yvinyl al cohol, 10

moB 8! ¥ fyt 45l ReohisdORE, o PNV ebRYhAaRe, base.
hydr oxyet hyl cel | ul ose, hydr oxypropyl cel | ul ose, and

m xt ghes wdthareefiupibe geldidRse ¢anpeskyls havenfiance the
wei ght average ol ecul ar wei ght of 300,000 to

d18p8P0; O00. sfhe: water - sel uhhe thickener i spdsedhidy aljuring
anount of 15 0.001 to 0.5% by wei ght, based on the

i.ght, of. r ipi Jﬁ&:i
po%?%ﬁ%% e otrog 1&?(21%%%%1%6&%%?' SEI ng‘} éo?d& |coszlrfaces' As
f _Thi ni.ec imtati ' 0 ,adj. h 94
el Bt T B o PO AR hEL T SRLRREY SRS Myapognitic
Q.50 P, -Wh the viscqsjty.of the slur
Ire8hpbSi PR ERLeede Sl oGP LRe OporTehiPREe, HpbepTooTuple
slurry conposition is decreaseggvand
|

th
thi{RECRSehmbi | ity oSS ur ry CORBOYVEIBh i s alcohol,

i ncreased, resulting in poor workability. The
_pog kcﬂ g P y

PR RRLYRYEFRALARP and the heterocyclic RAiHex¥gEhylene,

si mul t aneousl.y used to reduce the nunber of defects.
hyﬂgg¥y@}@yicellulose, hydroxypropylcellulose, and mixtures

thereof. The cellulose compcunds have a welght average
melecular weight of 300,000 to 8,000,000.
The water-scluble thickener is used 1in an amecunt of

0.001 to 0.5% by weight, based on the total weight of the

.slurry composition that is diluted before use in the polishing

of silicon wafers. This content limitation is to adjust the
viscosity of the slurry composition to a range of 0.1 to 50

cP. When the wviscosity of the slurry composition exceeds 50

¢cP, the polishing rate of the slurry composition is decreased

and the foamability of the slurry composition is increased,
resulting in poor workability.
The acetylene surfactant and the heteroccyclic amine are

simultaneously used to reduce the number of defects having a

size larger than 50 nm formed on the surface of wafers.

12
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25 size larger than 50 run forned on the surface of

waf ers. 12 The acetyl ene surfactant can be sel ected

froman acetyl ene al cohol and an acetyl ene glyco

represented by Formulae 1 and 2, respectively:

RIR2(OH) CC=CH (1) 5 wherein Rl and R2 are each

i ndependently (OCH2CH2) nOCH2CH3 (in which n is from

0 t oTHO) ; aaaty RYRR2 ( G)r@a=€ehOH) BARZ H2) wheeetied Rifrmind an

R2 are each independently (OCH2CH2) nOCH2CH3 (i n
acehiyTend I8 dohem Oah@ 10). atetAlecpsetyl il Suebaskafted by

of Formula 1 or 2 in which nis greater than 10 has
Fokaw 881 ukidd toy a@gpgaylﬁ@yﬁe increased foamability of

the slurry conmposition. It is anticipated that the

acet ¥lgneusoctagt ant will prow de the follow ng two

effects. Firstly, the use of the acetyl ene surfactant

15 ephances I@%n@%&’%@é"édé}y %fdebﬁﬁdéh‘é[&y (OCH,CHa,) OCH,CH3
conmposi tion, which “has good foamability and poor

(SERRIRY] 114 ¥, HTREOYE) Lt vorkabi ity of the

slurry conp03|t|on econdl’y,” the acetyl ene

surfgg{Qah SELNEE, q?ﬂnlfor ¥ spread the slurry over

) Gt e ates du Yo its |nherent 20
d h | t vl
ngkregl'? %‘?J]erglt% apgpﬁavaergé ace chen 8& 2&1?'&&{ ) "OCH2CH3

%qubhhgi %%& 0 E%ff§ S and urethane pollshlng
S esu nunber of LLS defects

haVIEg g%é%;f%éé“§%¥faggggt58fnggkﬁula 1 or 2 in which n is
greater than 10 has low solubility and may cause increased
foamability of the slurry composition. It is anticipated that
the acetylene surfactant will provide the following two
effects. Firstly, the wuse of the acetylene surfactant
enhances the defoamability of the slurry composition, which
has good foamability and poor defoamability to improve the
workability of the slurry composition. Secondly, the
acetylene surfactant serves to uniformly spread the slurry
over lipophilic wafer surfaces due to its inherent
hydrophilicity. That 1is, the acetylene surfactant makes
greatly improves the hydrophilicity of 1lipophilic wafer
surfaces and urethane polishing pads, and as a result, the
number of LLS defects having a size larger than 50 nm is
reduced.

The acetylene surfactant is preferably used in an amount

13
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reduced. 25 The acetylene surfactant is preferably
used in an anpunt 13 of 0.00001 to 0.008% by wei ght
and nore preferably 0.0003 to 0.003% by wei ght, based
on the total weight of the slurry conposition that is
di luted before use in the polishing of silicon

waf ers. Wien the acetylene surfactant is used in an 5

- ofafedAD0df theds 00BRNLY. OO byd wedght prafe rakpoVvefEis to

in the defoamability of the slurry conposition cannot
0.be3exphectwesightiVeamwded eonwhere tthetAdcetylgne sdr fraet amturry

is used in an anobunt of nore than 0.008% by wei ght,
colpesetison t BRapossi kiillivttydt hidfordehensnber tok B3 ishing of

defects will increase. 10 The heterocyclic amne is

sipieber alkyrysediien caid rftetNRnepdushiichantatie fsebh€n an
slurry conposition. The heterocyclic amne is

- amBht epabl ¥ssetest af dooost e 9e9YRLCoRSsi $hibPGv&fient in the

pi peridine, 1-ethylpiperidine,

de%oé@é@qﬂf@thfl%pr%ﬁkagem@ﬂﬂd@%&@éhn%mnnot be expected.
1- et hyl pi perazi ne, 1-am noet hyl pi perazi ne, 15

t t
Meg%ere e $%%9Lﬁﬁ{eroc&gﬁﬁepgﬁEgéEgéﬁgnf @Q%?nlﬁ & EJnount

C amne Is pre y used in

'o.fafao g% 81 839089 g ghg%we 80RO OBE B sty that

based
t ot al o&tlon that is

th%.?mﬁ%ggk g%% gecﬁ ?%% 61 ST ﬁ& of silicon wafers.
20 I%%?hQ het erocyclic, an1ne|

S€E n a
grea P oW Cbﬁmﬁﬁ?gh? Qﬁl %ﬁéh%yéPSPﬁaEDoC%%BEﬁl the
poﬁ%ﬁkb\,\ﬁéggt F@Eetalhg cd:g]ﬁl ggllrl.gr%qia(tzgmggsft@_eons' ur‘Ir‘I%/e heterocyclic

amine 1s preferably selected from the group consisting of

pre éra

- piperidine, l-ethylpiperidine, 1-(2-aminoethyl)piperidine,

piperazine, l-ethylpiperazine, l-aminoethylpiperazine, 1-
hydroxyethylpiperazine, 2-pyrrolidinone, and mixtures thereof.

The heterocyclic amine is preferably used in an amount
of 0.0001 to-0.5% by weight and more preferably 0.001 to 0.3%
by weight, based on the total weight of the slurry composition
that is diluted before use in the polishing of silicon wafers.
If the heterocyclic amine is used in an amount greater than
0.5% by weight and smaller than 0.000i% by weight, the
polishing rate of the slurry composition is considerably
increased, resulting in an increase in the number of defects,
such as haze.

The slurry composition of the present invention can be

14



10

15

20

25

i ncreased, resulting in an increase in the nunber of
defects, such as haze. 25 The slurry conposition of

the present invention can be 14 honpgeneously mn xed

by various techni ques before use in the fina

pol i shing of silicon wafers. In addition, defect-free
wafers with mrror surfaces can be produced usi ng the

hosbgenyousoapasidd opy ofrakheupr esehhiqiwenbedbire Suse in the

Herei nafter, the present invention will be explained

fihAl PeneésHehd@l brfWstihicehewensest o theahght owh NOdefect-free

exanpl es. However, these exanples are not intended to

walfbPkt wi BB REEBEA suifved i @h BO BXAMRAED udi@mie durry
Colloidal silica particles having a primary particle

coﬁbégﬁﬁf%n(gf %Qenﬁkéﬁéﬁtdiﬂ+gﬁ¥idnﬂ dei oni zed water up
5% by weight of the silica particles, and then

0 5W@{Q¥e¥‘§é§£§r,°fth]e5 l;%@%%ﬂga Wgénﬁggﬁdwiffrﬁé o?iﬁ’lamed in

adj ust the pH val ue y wel ght
moPe\édfaéifQi?pybE ﬂ' uggggﬁg%ngt@ V‘@h tfofﬁ@wﬁ@cf examples.

| ecul'ar wel g was use
oy Ubl LS aﬁ{@ 45 S5R05SE BTk, hen L A aposene

lnﬁ ¥col and 0. 2% 20 by MEIght of piperazine as a
+%chllc amne to prepare a slurry conposition
The slurry conposition was diluted 40-fold with

EXAMPI.ES

[Example 1]

Colloidal silica particles having a primary particle
diameter of 20 nm were diluted in deionized water up to 5% by
weight of the silica particles, and then 0.5% by weight of
ammonia was added theretc to adjust the pH value to 10.8.
0.5% by weight of hydroxypropylcellulose having a weight
average molecular weight of 400,000 was used as ‘a water-
soluble thickener. As indicated in Table 1, to the mixture
were added 0.002% by weight of the acetylene glycol and 0.23%
by weight of piperazine as a heterocyclic amine to prepare a
slurry composition.

The slurry composition was diluted 40-fold with
deionized water and used for polishing of silicon wafers. The
diluted slurry was used toc polish a p-type 200-mm flat wafer

with a (100) orientation using a peolisher (UNIPLA 211} to

15
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dei oni zed water and used for polishing of silicon

wafers. The diluted slurry was used to polish a

p-type 200-mm flat wafer 25 with a (100) orientation

using a polisher (UNIPLA 211) to 15 which a hard

uret hane polishing pad was attached. Thirty wafers

were polished per slurry sanple and the surfaces of
whiihd avaherd werthanal yxdd shsingg paSURESCAN tSehtd. Thirty

(KLA-TENCOR). 5 [Exanple 2] A slurry conposition was
waffeepawede i polihesppernmaoery asamplIe Bxaimphe dnréxeeptof the

t hat et hyl pi perazi ne was used instead of piperazine.
wafBespPeéis MM el asihgce SFrREdtes|aprny (KERRPOSEdHR 0N

was eval uated by the same procedure as described 10

in Exanple 1. [Exanple 3] A slurry conposition was

prepared in the sane nmanner as in Exanple 1, except

that [agkRQet hy] pi perazine was used 15 instead of

pi perazine. The polishing performance of the slurry

oD Py Syl ko 0 O 1 SR S o
oS EOTPUSkLL00 B, MAMALEL LR BRI A o

pi? ¥%Q _ PrinpLy %&E%ﬁhﬁgd'a%?%%Emgﬁ gO %%‘“@§E3“3§ urry
nstead of thoseé aving a“prrmary particl e di anet er

oBBRBbEN T ofheb R o by € e pEocedfed! 2L Hescr iped

in Example 1.

[Example 3]

A slurry composition was prepared in the same manner as
in Example 1, except that aminoethylpiperazine was used
instead of piperazine. The pclishing performance of the
slurry composition was evaluated by the same procedure as

described in Example 1.

[Comparative Example 11}

A slurry composition was prepared in the same manner as
in Example 1, except that colloidal silica particles having a
primary particle diameter of 50 nm were used instead of those
having a primary particle diameter of 20 nm. The polishing
performance of the slurry composition was evaluated by the

same procedure as described in Example 1.

16
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sal SpiSEd LISt

25 sanme procedure as described in Exanple 1. 16

[ Conparative Exanple 2] A slurry conposition was
prepared in the sane manner as in Exanple 1, except
that no acetyl ene surfactant was used and 5

et hanol am ne was used instead of piperazine. The
pol i shing performance of the slurry conposition was
eval uated by the same procedure as described in
Exanpl e 1. [Conparative Exanple 3] 10 A slurry
conpgsihpbehaterse M:eppned2in the sane nmanner as in
Exanpl e 1, except that ethanol am ne was used instead

of . pi pet@ziNeomdhei P ShisN@repbl-eBMACEhOf sife manner as
slurry conposition was eval uated by the sane

inPEQERPVE €] AS:Hesh! ithed nbnaExeple burkackGRIPALEt h¥&d and
Exanpl e 4] A slurry conposition was prepared in the

etBAAB1 HRIALCT w88 usBaEXAMESal o EXSEM rdde COIFQl d5h1 5 shing
silica particles having a prinmary particle dianeter

pe%%o?ﬂaﬁé@qﬂ@r f%§§?%i e@g?ﬁéﬁ#{5§@ %ggh@¥gﬂﬁa@aj by the

I mary partic metver o nm and et hanol am ne

pgr azime, . Fhe ;pol i shing

a .

€rf or mance o %F%érg#urry conposition was eval uat ed
by the sane procedure as described in Exanple 1. 25
[ Conparative Exanple 5] 17

[Comparative Example 3]

A slurry composition was prepared in the same manner as
in Example 1, except that ethanclamine was used instead of
piperazine. The polishing performance of the slurry
composition was evaluated by the same procedure as described

in Example 1.

[Comparative Example 4]

A slurry composition was prepared in the same manner as
in Example 1, except that colloidal silica particles having a
primary particle diameter of 50 nm were used instead of those

having a primary particle diameter of 20 nm and ethanolamine

was used instead of piperazine. The polishing performance of

the slurry composition was evaluated by the same procedure as

described in Example 1.

[Comparative Example 5]

17



A slurry conposition was prepared in the sane manner
as in Exanple 1, except that no acetyl ene surfactant
was used. The polishing performance of the slurry
conposition was evaluated by the sane procedure as
described in Exanple 1. 5 The slurry conpositions
prepared in Exanples 1 to 3 and Conparative Exanpl es
1 t oA5sandryheopodsishiony waer foorepaned it heheofamE enanner as
shown in Table 1. 18 NQI ONO 41 OW NNNN.-1 ~
inNExahple d, .eddedtNtiaN MdN MNdtyiers) sEfdotabk was Mised.
omNOGC) 0S1a EHHHMmt' NNHto 0 aaa.
The OpOl0sWidyy O krfCm&nte of the slurry composition was

- evaluated by the same procedure as described in Example 1.
The slurry compositions prepared in Examples 1 to 3 and

Comparative Examples 1 to 5 and the polishing performance

thereof are shown in Table 1.

18
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the acetylene surfactant reduced the number of LLS defects and

—

the optimum particle diameter of the silica particles resulted

'in a reduction in the number of LLS defects, haze and surface

roughness. In addition, the combination of the acetylene

surfactant and the heterocyclic amine led to a marked

.reduction in the number of LLS defects.

[Industrial Applicabilityl]

As apparent from the above description, the slurry

- composition of the present invention can reduce the number of

LLS defects having a size larger than 50 nm formed on the
surface of silicon wafers, and reduce the haze and surface
roughness of silicon wafers.

Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed in the

accompanying claims.
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roroco-1-1-1-1soas, auauas, aaaama2O0
focol6 E0OO0OfOmMrOco EEE( pa E, jWy] a maro
aroaroaromromW OEE%%E %E %% x %E cOW
OwOWWO0O WWWWOTrl N 19 U As can be seen from
the results of Table 1, the use of the acetyl ene
surfactant reduced the nunber of LLS defects and the
opti mum particle dianetei of t silica particles
resulted in a reductionlfm® nunber of LLS defects,
haze and surface 5 roughness. In addition, the

conbi ngtion of the acetylene surfactant and the
[¢kﬁﬂﬁdgyclic amine led to a marked reduction in the
nunber of LLS defects. [Industrial Applicability] 10

As appai Ryl I 08hbES: BReY e rdBS il OPe1 1881 r’) UBEY silicon
conp03|t|on of the present invention can reduce the

wa@é’f@er @l féﬁ g@%o%ﬁ’i %o?ﬁb%? 98 e’ ga?l Ded0 fHber,

forned on the i con uce

ers,
-ab&?&houg aaz'%inHEf ace &Jffl%%{gggﬁnf #éﬂﬁﬁona“a&S{érmé'ﬁuble

the preferre i men e present

enlDUERL] on. have been. di schosed.f ob ol LURLEALIYG-15c amine.

puUr poses, appr ciat e
that various nDdlflcatlons, addi ti ons and
substitutions are possible, wthout departing

[cLamm 2]

The slurry composition according to claim 1, wherein the
acetylene surfactant is selected from an acetylene alcohol and
an acetylene g¢glycol represented by Formulae 1 and 2,
respectively:

RiR, (OH) CC=CH (1)

wherein R; and R; are each independently {OCH,CH;},OCH,CH;
A{in which n is from 0 to 10); and

RiR2 (OH) CC=CC (OH) R1R, {2)

wherein R, and R; are each independently {(OCH>CH;},OCH,CHj;

{in which n is from 0 to 10).

[ciaim 3]

The slurry compeosition according to c¢laim 1, wherein the
acetylene surfactant is an acetylene glycol of Formula 2:

R:R, (OH) CC=CC (OH) RyR, (2)

21




10

15

20

fromthe scope and spirit of the invention as
di scl osed in the 20 acconpanying clainms. 20 -- - ---

[CLAIMS] [CLAIM 1] A slurry conposition for fina
polishing of silicon wafers, the slurry conposition
conprising deionized water, 5 abrasive particles, a

pH adhestingRageant R;aawmatedcts adnddpentlent kgne¢0CHAM, ) ,OCH,CHj
acetyl ene surfactant, and a heterocyclic am ne.

(inCwhAli bh24 fTdhef =dmuior yocd@posi ti on according to claiml,
wherein the 10 acetylene surfactant is selected from
an acetyl ene al cohol and an acetyl ene glyco
represented by Fornulae 1 and 2, respectively:

R1IR2( CC=CH (1) wherein Rl and R2 are each

[chBpeldent |y (OCH2CH2) "OCH2CH3 15 (in which nis
fromO to 10); and RIR2(OH) CC=CC(OH) RLR2 (2) wherein

- Rl andoR2) gF £y €aGHJNESRANGERELY: { CH2) RO 2EGhBrein the
(inwhich nis fromO to 10). 20 [CLAIM 31 The slurry

it r.di. cl ai I At o
ac%gg?gﬁé L QP AGCRAI1R0,,584CH R £ﬁ§¥mﬁﬁﬁ{%ﬁﬁorbgpoioto .008%

ene surfactant 1s an acet ene gI yCO rmul a

byzﬁeigkg?(éggég>ggcggé)E%Egl(ggight of the slurry composition

that is diluted before use in the polishing of silicon wafers.

[ciatm 5]

The slurry composition according to claim 1, wherein the
acetylene surfactant is used in an amount of 0.00003 to 0.003%
by weight, based on the total weight of the slurry composition

that is diluted before use in the polishing of silicon wafers.

[cramm 6]

The slurry composition according to claim 1, wherein the
heterccyclic amine is selected from the group consisting of
piperidine, l-ethylpiperidine, 1—(2—aminoethyl)piperi&ine,
piperazine, l-ethylpiperazine, l-amincethylpiperazine, 1-

hydroxyethylpiperazine, Z2-pyrreolidinone, and mixtures thereof.

[cratm 7]
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21 --------- -- -- wherein Rl and R2 are each

i ndependently (OCH2CH2) 10CH2CH3 (in which nis fromO

to 10). [CLAIM 4] 5 The slurry conposition according

to claiml1, wherein the acetylene surfactant is used

in an anount of 0.00001 to 0.008% by weight, based on

the total weight of the slurry conposition that is

di | utlée béfiore asgdgittibe pobostimy tof Ciaimcdn whéeesn the

10 [CLAIM 5] The slurry conposition according to claim
hekbervhgreia hhene acet yseadeis uslt aatanit i ef UBETDOIN tah 0.5% by

anount of 0.00003 to 0.003% by weight, based on the

wdighal, Waisght cof tHHee St YweiafMoSitt | Oe EbbatryScomposition
diluted before use in the polishing of silicon wafers.

thb% [6LA Midd Theoskunky eAMPRSidd1aRNAGe0RE! 8Y1 180k fars .
1, wherein the heterocyclic amne is selected from

the group consisting of piperidine,

1- et hyl pi peri di ne, 1-(2-am noethyl)piperidine, 20

pi perazi ne, 1-ethyl pi perazine, 1-am noethyl pi perazi ne,
(QLAEWdbeyethylpiperazine, 2-pyrrolidinone, and

m xtures thereof. [CLAIM7] 22 The slurry conposition

?Ccoﬁﬂ%”?%&EF 'éﬂ ﬁ%u ﬁﬁgrgggii$fh%h§%%%%8¥Fﬁ'CWRQ}th the

IS use

heterocycllc amine is used in an amount of 0.001 to 0.3% by
weight, based on the total weight of the slurry composition

that is diluted before use in the polishing of silicon wafers.

[cram 9]

The slurry composition according to claim 1, wherein the

abrasive particles are colloidal silica particles.

[cramm 10]

The slurry composition according to claim 1, wherein the
abrasive particles have an average primary particle diameter

of 10 to 70 nm.

[cram 11]

The slurry composition according to claim 1, wherein the

abrasive particles have an average primary particle diameter

23



wei ght, based on the total weight of the slurry
conposition that is diluted before use in the
polishing of silicon wafers. 5 [CLAIM 8] The slurry
conposition according to claim1, wherein the
heterocyclic amne is used in an anmount of 0.001 to
0.3% by weight, based on the total weight of the
ofsl20r ty 8omposition 10 that is diluted before use in
the polishing of silicon wafers. [CLAIM91 The slurry
conposition according to claim1, wherein the
abrasive particles are colloidal silica particles. 15
&CLAIM ] The slurry conposition according to claim
{g1AfBetd 1 the abrasive particles have an average
primary particle dianeter of 10 to 70 nm 20 [ CLAI M

11] The shurry @m'ttl'oﬂnaéﬁgﬁﬁﬁﬁdﬂg:qi ®16idH M, lyherein the
wherein the abrasive particles have an average

5 ab%]s%gype@ﬂb%; diamelken 123 M Adf Banm 01[ GbAIMs by

The sl urry conposition according to claim1

ﬁﬁglt %g%gg 8?& ?%{i lpawélgq"lteso@r€héjsggu£9yagomposition

that is diluted before use in the polishing of silicon wafers.

[craim 13]

10 : The slurry composition according to claim 1, wherein the
abrasive particles are used in an amount of 0.05 to 7% by
weight, based on the total weight of the slurry composition

 that is diluted before use in the polishing of silicon wafers.

15 [craiM 14]

The slurry composition according to claim 1, wherein the

slurry composition has a pH of 9.5 to 11.

[ciaim 15]

20 The slurry composition according to claim 1, wherein the

pH-adjusting agent is ammonia.
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wei ght, based on the total weight of the slurry

conposition that is diluted before use in the

polishing of silicon wafers. [CLAIM 13] 10 The slurry

conposition according to claim1, wherein the

abrasive particles are used in an amount of 0.05 to 7%

by weight, based on the total weight of the slurry
[coqfosition that is diluted before use in the

5%$D§H#Hg of silicon wafers. 15 [CLAIM 14] The slurry

conposition according to claim1, wherein the slurry

conpeskt s DirhascompRiEi8fiofl. 8ct®rding [t ALMIAS] , 20hdhein the

slurry conposition according to claim1, wherein the
waPbragbustidngtagertnds amogi %aol%e[raﬁé\l\dxﬁ] alMBydrophilic

slurry conposition according to claiml, erein the
gr¥aper-sol ubl e thickener is a polyner having a

hydrophilic group. 5 [CLAIM 17] The slurry

conposition according to claim1, wherein the

wat er - sol ubl e thickener is selected fromthe group

consi sting of polyvinyl alcohol,
[geiypwiimdl pol ypyrrol i done, 10 pol yoxyet hyl ene,

hydr oxyet hyl cel | ul ose, hydroxypropyl cel | ul ose, and

n]Xt%ﬁgssbﬂﬁgﬁ%%mposition according to claim 1, wherein the

water-soluble thickener is selected from the group consisting
of polyvinyl alcohol, polyvinylpolypyrrolidone,
polyoxyethylene, : hydroxyethylcellulose,

hydroxypropylcellulose, and mixtures thereof.

[craim 18]

The slurry composition according to claim 17, wherein
the cellulose compounds have a weight average molecular weight

of 300,000 to 8,000,000.

[cratM 19]

The slurry composition according to claim 1, wherein the

water-soluble thickener is used in an amount of 0.001 to 0.5%

by weight, based on the total weight of the slurry composition

that is diluted before use in the polishing of silicon wafers.
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[ CLAIM 181 The slurry conposition according to claim

17, wherein 15 the cellul ose conpounds have a wei ght

aver age nol ecul ar wei ght of 300,000 to 8, 000, 000.

[ CLAIM 19] The slurry conposition according to claim

1, wherein the 20 water-soluble thickener is used in

an anount of 0.001 to 0.5% by weight, based on the
[total i ght of the slurry conposition that is

bt e’ bhefore use in the pol i shing of silicon wafers.

25 [CLAIM 20] The slurry conposition according to

cl ai mh&, sWhEF@i doddt®sitShur bY¥c68aNasitld @aRas 18 wherein the

viscosity of 0.1 to 50 cP. 5 [CLAIM 21] A nethod for
s1lirf@l cpaboshing ohsshl FeoBoyafEIsy Wsiingot Be sl urry

conposition according to any one of the clainms 1 to

20. 26

[cram 21]

A method for final polishing of silicon wafers using the

slurry composition according to any one of the claims 1 to 20.
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