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POLISHING METHOD, POLISHING COMPOSITION AND POLISHING
COMPOSITION KIT BACKGROUND OF THE INVENTION 5 The present
invention relates to a polishing method for polishing a polysilicon film
provided on:a silican-subsirate,and 19,a-polishing compositian andia; e
polishing composition kit used in the polishing method. 10 When a
polysilicon film provided on a sfifddASubstfate “ispolished using a polishing
composition in order to form a device area on the silicon substrate, it is
desirable that 15 dishi u ittle ihle. Dishing refers to
a phenomenon that a B%?t 0 th%%yéﬁggﬁ%ilr%% ould not be
removed is polished and removed thereby causing dishes on the polished
surfacerand gishing causesndeterioration of flathesso 20iApalishing hod for

composition improved for suppressing development of dishing is disclosed in
JR3ARE5a L 4id ORer Patont PUDICATEA N, 2604565155 The polishing *
centhdsiticn bp Japanese taihOpen PatemdP ablitatioh NI 25 20024 266 955
cemprisesahrasiie-graing salkali, water-spluble polymer, and water.
However, the polishing composition of Japanese Laid-Open Patent
Publication No. 2004-266155 does not satisfy the required performance with
regard to dishing enough and has still room to be improved. 30 SUMMARY
OF THENYENTIQN Aaqcordingly,,an gpiﬁpﬁwggofgneap@ﬁ@wwe@&iggé%é@e
provide a polishing method which enables preferable polishing 350fa
pofysiftoh™fRt provided drPg slioh sLsstrate dnd-g» 1 orde

device area on the silicon substrate, it is desirable that

r to form a

dishing should occur as little as possible. Dishing refers
to a phenomenon that a part of the polysilicon film which
should not be removed is polished and removed thereby causing
dishes on the polished surface and dishing causes

deterioration of flatness.

A polishing composition improved for suppressing
development of dishing is disclosed in Japanese Laid-Open
Patent Publication No. 2004-266155. The polishing
composition of Japanese Laid-Open Patent Publication No.
2004-266155 comprises abrasive grains, alkali, water-soluble
polymer, and water. However, the polishing composition of
Japanese Laid-Open Patent Publication No. 2004-266155 does
not satisfy the required performance with regard to dishing

enough and has still room to be improved.

SUMMARY OF THE INVENTION

Accordingly, an objective of the present invention is to
provide a polishing method which enables preferable polishing
of a polysilicon film provided on a silicon substrate and a
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1 polishing composition and a polishing composition kit used in the polishing
method. As a result of intensive study for achieving the 5 objective mentioned
above, the present inventor has found that the range of content of a

water-sgluble polymer inithe polishing Gonoposition sitable far suppressing ; ,
dishing is different between polishing before a part of the top surface of an
iSdl&tidY FeGibnTs eXpbsed -and polishing after a part 10 of the top surface of
an isolation region is exposed and before the whole top surface thereof is

exposeg and trheussu £om 'eii%dtthe present n&ver%thfn. In accordan%%gvlth a first

aspect of the present 1 mven%?ﬁ, a poﬁisﬁlnyg moethgg%re géﬁ%ing a

poR&Hieh filMproviPoR 2Csificort 3BbBR &S RAVIRG AR Istlalicr’ regititis
provdednThe angthagkinelides praliminatih: polisbingthe palysiticen film:he
usinfia reliminarg Cpo.lisp(i)nrg comp%iitiog containing abrasive gg%igs an

i, 0

alikali, 2 water 28" e, 2

tible polymer, an water tﬁlug%artsgtl the t%p surface of
thve fsotationt réxgionds exposedhand firaflgpolishigy thee prelimiraily potisShed
pelysiliconsiiim, using a figal polishing.cerposition.containing abrasives part
grainshan alkali, a%/vater-sgluble ,poI;imer, and water til| the whole éop 4
stffat825-8Pthe sbftion fegidn 1S8xp646d. THE tohtent oFtRgSe =n
watérselubte pohymer incthesprefinrinabpokshing scempositibreisd thus

000:45-9:Q0% % by mass..and the coptent of the water-soluble polymer in the
final polishing composition is 0.002-0.01 % by mass. 30 In accordance with a

second aspect of the present invention, a polishing composition used for
polishingha apelysilicondilmipiovided onta siipentsubStrabe havingean

invention, a polishing method for polishing a polysilicon
film provided on a silicon substrate having an isolation
region is provided. The method includes preliminarily
polishing the polysilicon film using a preliminary polishing
composition containing abrasive grains, an alkali, a water-—
soluble polymer, and water till a part of the top surface of
the isolation region is exposed; and finally polishing the
preliminarily polished polysilicon film using a final
polishing composition containing abrasive grains, an alkali,
a water—-soluble polymer, and water till the whole top surface
of the isolation region is exposed. The content of the
water-soluble polymer in the preliminary polishing
composition is 0.0075-0.05 % by mass, and the content of the
water—-soluble polymer in the final polishing composition is

0.002-0.01 % by mass.

In accordance with a second aspect of the present
invention, a polishing composition used for polishing a
polysilicon film provided on a silicon substrate having an
isolation region is provided. The polishing composition
includes abrasive grains, an alkali, a water-soluble polymer,
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isolation region is provided. The polishing composition 35 includes abrasive
grains, an alkali, a water-soluble polymer, 2 and water. The content of the
water-soluble polymer in the polishing composition is 0.0075-0.05 % by

mass. I acpordance with a third aspect of the present S.invention, a; , e
polishing composition used for pollsh%g a_polysilicon film provided on a
shicbhBubstrate Mg AR isbfatiorf fegiof i€ %rc?viaédrﬁ?ﬁé polishing
composition includes abrasive grains, an alkali, a water-soluble polymer,
and water. The content of the water-soluble polymer_in . the 10 polishing
oo T 00 DLT 08 by maLe s Lo aaneE v e spact o
theé' preseritinvention! alkitfor ¢FeAnIolsPing agsolySifice® filiprovided on
arsilicen substrateihavipgan iselation region isds provided dhe kit ingjudes
a.pre&%mcinar polishing .com ositign useq in prel'imi aril polishing.t e
1s80Latlo r 10N~ 1S ovided. he OllsnNlrm compoSiltlion
poISyS| icon” filmtifl'a part of the top surface of e 1solation reg|%n IS’ exposed;
ahd<d fidakpelishing consposition usedanfimblly polisting the prelimimarilymer,

pelished polysilieon film 1#l2Q the-whale fop surfase.af the dsalatian regionis
exposed., The preliminary Eoljshing com o%igiog ckg)ntains abrasive grains,
ARAIKEN A Hatel88iibte Polyhier andrwater. The” koRteit of the

water-soluble polymer in the preliminary polishing composition is

0.0075-0,03 % bysmass. Fhefinal 25 pelishing compasitien coptaing abrasive
grains, an alkali, a water-soluble polymer, and water. The content of ,trie
Wit Solble Folfrier tthd Tiat PoliShing cotfipdsiionis bio62"0 019 by
nragsy Bekh accardanté with afiftir aspectreitheresent dnwvention,eekit dor is
use g pelishingapelysilicon filly. pravided ona silicon subsiratg having an
|smanonregmn|s

composition used in preliminarily polishing the polysilicon
film till a part of the top surface of the isolation region
is exposed; and a final polishing composition used in finally
polishing the preliminarily polished polysilicon film till
the whole top surface of the isolation region is exposed.

The preliminary polishing composition contains abrasive
grains, an alkali, a water-soluble polymer, and water. The
content of the water-soluble polymer in the preliminary
polishing composition is 0.0075-0.05 % by mass. The final
polishing composition contains abrasive grains, an alkali, a
water-soluble polymer, and water. The content of the water-

soluble polymer of the final polishing composition is 0.002-

0.01 % by mass.

In accordance with a fifth aspect of the present
invention, a kit for use in polishing a polysilicon film
provided on a silicon substrate having an isolation region is
provided. The kit includes a preliminary polishing
composition and an adjuvant. The preliminary polishing
composition contains abrasive grains, an alkali, a water-
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provided. The kit includes a preliminary polishing composition and an
adjuvant. The preliminary polishing 35 composition contains abrasive grains,
an alkali, a water- 3 soluble polymer, and water. The content of the

watet;soluble palver jn dhe, preliminasy polishing cogpasition is 0.0075r 1,1
0.05 % by mass. The adjuvant contains at least one ingredient of abrasive
gPAThEMER alkalf; REwakSri<B1UbRF 5 BON/ATEr ARdWARS SThedtjdvant 80 />~
nuxed withothengeliminary palishiagcompasition taprepare-adinal polishing
composition, Jn accordance with, 2 sixth aspect of the present 10 invention, a
kit for use in poﬁshlng a ponsH?con filn provi ed on a silicon substrate
havingran isclatior *&§ion isl providedy The Kitineiddss 4 final pbfishing
comyposition apdpan agiuvante dhedinal polishing-eempeositionceentains

ab(rj sliv%%aingb anoaslli@flli, %Water-soluble polymer, and 15 water. The
cbntent of the water-soluble polymer in the final polishing composition is
0.002-0.01 % by mass. The adjuvant contains at least one ingredient of

abrasive grains, ik aiali; a-waterssqluhle;pelymer, andhwater. Thgadjuvant
is, mixed with the ]ljnal %%Iishing c,om%oslition ,tofgrepare a 2,Oly;>relimi£1(;1%1
poitdhiiG ' Bimpdsition. Othel3Spétistand Savantage orthe inveRtn wil
becomelapparert from thefokowisigrdéscription dllustratimgl dyiwayofgion is
example dhe pringiples:of the inuention. 25 BRIEF DESCRIPTIQN OF THE ang

DRAWINGS Figs. 1A, 13 and 1C are cross-sectional views of an object to be
pOlishEd forekplairing thefetistt of forfifing A 30°dévice ared BETAILED
DESCRIPTIQNa2OFsTHENPREFEHRRED EMBODIMENTS polymer, and

water. The content of the water-soluble polymer in the final
polishing composition is 0.002-0.01 % by mass. The adjuvant
contains at least one ingredient of abrasive grains, an
alkali, a water-soluble polymer, and water. The adjuvant is

mixed with the final polishing composition to prepare a

preliminary polishing composition.

Other aspects and advantages of the invention will
become apparent from the following description, illustrating

by way of example the principles of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A, 1B and 1C are cross-sectional views of an
object to be polished for explaining the method of forming a

device area.
DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinbelow, an embodiment of the present invention is

described referring to Figs. 1A, 1B and 1C.
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Hereinbelow, an embodiment of the present invention is 35 described

referring to Figs. 1A, 13 and 1C. 4 A device area is formed on a silicon
substrate 11 as follows in the present embodiment. First, a polysilicon film

13 is formed on the silicon substrate 11 in which isolation 5 regions 12 made

of silicon oxide are embedded as shown in Fig. 1A. Then, the polysilicon film
13 is pdlistHedfiFtE i Strfaceieath BofatiorFREYiISHAZEEHosed n
othar] wiasds nat-leasp parafitherpalysiieon filnFl3 {oytes portighiofithen film
polysilicon film 13) which does not overlap, 10 the isolation regions 12 in the
o Do R T e e
rémoved by palishmgC AsSa tésar ariédst ene prirPeftrpalysitieenn il 1819 -

(inner pattian of the polysilicon-fikn 4.3) whigh ievertapssthejisplation regiens
12 in the direction 45 perpendicular to the thiskness of the silicon substrate
11" remains on the silicon substrate 11 as shown in ﬁ%. ¢ A part o he
pofsiiconsfilm ¢ 3dé&ftonrthecsilichs sbbstratel IclowilFfulietiba ifakissway as

the device area: R0 Whepsatleashthe; onter portian of the polysilicon, fitm 513
IS removed b%/,polishin%, prelirlnzinarily olishing whijch removes at Ieflst most
of fife biiteriSortBn ot e poly<ilicdh it 31§ peHOPmMRE A HISt 58 showrin
Fidiel3.1This step isfinistred at adime poistowhen al part of thatop Surkface of

2pdhedsqlation @i%n%;_l%ﬁe&o@gs p@g@@egnghggrﬁn@%y tﬂ{éisﬁ'&%w{‘i%on
removes at least the residue of the outer portion of the polysilicon film 13 is

pEHOTMED in 'SHIBT 16 “Spode the WhBIe Py Sdrface df Ehth idorhtBh egion
12vas Ishowrt reFigs AGL30A prediminaryl polishingeompesitionns used in the

ﬂggrpendicular to the thickness of the silicon substrate 11
remains on the silicon substrate 11 as shown in Fig. 1C. A
part of the polysilicon film 13 left on the silicon substrate

11 will function in this way as the device area.

When at least the outer portion of the polysilicon film
13 is removed by polishing, preliminarily polishing which
removes at least most of the outer portion of the polysilicon
film 13 is performed at first as shown in Fig. 1B. This step
is finished at a time point when a part of the top surface of
the isolation regions 12 becomes exposed. Then, finally
polishing which removes at least the residue of the outer
portion of the polysilicon film 13 is performed in order to
expose the whole top surface of each isolation region 12 as

shown in Fig. 1C.

A preliminary polishing composition is used in the first
polishing which removes at least most of the outer portion of
the polysilicon film 13 and another final polishing
composition is used in the subsequent polishing which removes
at least the residue of the outer portion of the polysilicon
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polishing which removes at least most of the outer portion of the polysilicon
film 13 and another final polishing composition is used in the subsequent
polishing which removes 35 at least the residue of the outer portion of the

pelysilicon 5 film 43. Ackit of the present empadiment Comprises these ;.

compositions for preliminarily polishing and finally polishing, and it is used in
afApplicationTor polishingthe palysilicorCriirT L3 Brodiéd dr tHe Kilicon
substratei 11y in Snerdet ta form dhe device areda ondbe sHlicosrsysttateitly the
Hercfinbe ow, the Qrelir‘qi ary polishing co ositiog and the final polishing.
e eSS
Thedsrelirfinafr PolisHing e6hsiSosHi6R i prodifceti by Crixifgabrasive drains,
alkaic watern-sqluble polyraen, and: wates1Ascardinglyrihesprelistinans the
polishing camposition substantially consists of abrasjve grains, alkali, water-
b pO e ar e hator ABIache orans e iy Pofiehing
composition play a role of mechanically polishing the polysilicon film 13 and

contribute 1 Mpprevingithe palishing kate{removal rate) 20 for the polysilicon
film 13 made by the preliminary polishing composition. Abrasive grains

contained in the preliminary polishing composition may be either silica such
as fuméd ssitica ahdigoioidal silice) orabrasivesgrairs otirerthanusiida but

preferably they @i@éug{@ﬁig?? o1 ﬁgﬂgi,dab%e%ﬁ%mﬁ Q_aﬂ'&%}ﬂ{é}f , and
preferably they are colloidal silica. When the abrasive grains contained. in the
pPélirfinary” pofiSRihgTompbSitioR dre ik Silika or Eotidfal S B tdfod
polished sutfatéys ceadilys obtaified when the Qrelimsnarylpelishingater-

comngsition i ysed to polish the

Abrasive grains in the preliminary polishing composition
play a role of mechanically polishing the polysilicon film 13
and contribute to improving the polishing rate (removal rate)
for the polysilicon film 13 made by the preliminary polishing
composition. Abrasive grains contained in the preliminary
polishing composition may be either silica such as fumed
silica and colloidal silica, or abrasive grains other than
silica, but preferably they are fumed silica or colloidal
silica, and particularly preferably they are colloidal silica.
When the abrasive grains contained in the preliminary
polishing composition are fumed silica or colloidal silica, a
good polished surface is readily obtained when the
preliminary polishing composition is used to polish the
polysilicon film 13. When abrasive grains contained in the
preliminary polishing composition are colloidal silica, a
good polished surface is readily obtained and in addition,
the polishing rate for the polysilicon film 13 made by the

preliminary polishing composition is significantly improved.
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30 polysilicon film 13. When abrasive grains contained in the preliminary
polishing composition are colloidal silica, a good polished surface is readily
obtained and in addition, the polishing rate for the polysilicon film 13 made

by the preliminaty polishing composition.is significaptly Improved. ; 32 6
When the average particlé size of abrasive grains calculated from BET
spécific stirfitetarda 6Fabraghre §rains Vedntated fiftHe pratiinane Jrains

pelishiagreampasiting is1ess rthaa20 pa Dsieven whepdkisdess than 25sam,

(e ate of 5 Rolishing Joe palysiion fim A by e prellminary palishing o
composition Is not S|gnﬁ‘|canty improved. When the po |sﬁlng rate for ﬁle
pBRSHRBfINT 18 RadE bylthec prélimihaty polishiify smpoRitiottis not high
epeughnh iscsatehesdesulting onr the polished sudaceimay-inerease wherne0
the polysilicon. film 13 is polished with the preliminary, polishing composition.
b Gea eI ali e iat el ol v
pohsiiconnfilny 18Py the prelmineay idolishing conipositidh tatthe average

particle sizesof-abrasive grains contaipeddndhe prekiminany;15 pelishinge when
composition is greater than or equal to. 20 nm, and _more preferabIY it is

gréateP thali of eqtial fo 25 nim. Oh e bihe hand whefi the avefage™y
particle sizeyofabrasive geains TatouddtedsfrontBET spedific sutfacéarealof

a ive grains ceniained kiﬂl%_e P&%'E“ inary polishing campositiop;is greatey
20 than 100 nm, or even when 1t is greater than 75 nm, surface roughness o¥

tH&*polistied Surtate May Hicreade WHER tré 150lySiiicon fith £3 15 foifshed
withrthecpreliminary polishingi cemposition. do@dditien] abrasive grasisimayery
be, mare;likely. [9,899tegale and thus.deposit, Theyefare, ihis 25 preferable g
that the average particle size of abrasive grains

more preferably it is greater than or equal to 25 nm. On the
other hand, when the average particle size of abrasive grains
calculated from BET specific surface area of abrasive grains
contained in the preliminary polishing composition is greater
than 100 nm, or even when it is greater than 75 nm, surface
roughness of the polished surface may increase when the
polysilicon film 13 is polished with the preliminary
polishing composition. In addition, abrasive grains may be
more likely to aggregate and thus deposit. Therefore, it is
preferable that the average particle size of abrasive grains
contained in the preliminary polishing composition is less
than 100 nm, and more preferably it is less than 75 nm in

order to suppress increase in the roughness of the polished

surface and suppress aggregation of abrasive grains.

When the content of abrasive grains in the preliminary
polishing composition is less than 0.5 % by mass, or even
when it is less than 1 % by mass, the polishing rate for the
polysilicon film 13 by the preliminary polishing composition
is not significantly improved. Therefore, it is preferable
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contained in the preliminary polishing composition is less than 100 nm, and
more preferably it is less than 75 nm in order to suppress increase in the
roughness of the polished surface and suppress aggregation of abrasive

geaios. SRVIGDhe cantet of abraslye geaigs jn the praliminaty aglisfind o
composition is less than 0.5 % by mass, or even when ifis less than 1 % by
mdss; the PofisShit rate forthe” polsifcEfiin 13%By tife prélthiany2an or
pelishingteompesition3missrot sigaificantdypmpreved1Therefare, dtrisater
preferable Zhat the ayerage paricle sizg, of abrasiye grains contained. in,
the prellminacfly polishing coomﬁosnion'is greater than or equal to 0.§%%y
NTass; At More preferEBlydt islgreater thanorEgual i61Y90y 455 On the
otherdand, when theSreortent ob abrasive gsaips i the prelirainary polisking
cr%gnlpeostl%%n Is moye than 20 %rg)é{natssg oroeéle&veyhen |E|s more than 10 %

by mass, gerfla ion ofkfr\{e%?éc’ﬁrhi aryapo |srﬁing compgﬁﬁoﬁ%ln%aéé/gpe%l&tlso}ﬁlng

of abrasivé grainsAayorctea Thetrefore 2ivis pieferabylethat they content of
abrasive J0:grains insthe-prelimipary pelishing.compesitionds less-than, or
equal to 20 % b}}/ massland morenBrelferab_IX it is less th%n ore uail to 101;%
o5 RASE it Brddic-SIpBSE Helai of e praiiaYy pollning === -6
compositidn and46 suppress aggregatiorrof abrasiveadrams. tl5iAlKadisia thean
prgliminary poljshing.compasition:plays & role.of.cherpically polishing the: +1e
polysilicon film 13 and contributes to an increase of the rate of polishing the
pBIySHCBH ity 18by tHe BreIiniHER? pblisHing EoriBoSiBRT 26 THdiaH=" °"
whichris-esntained i the. preliminary polishing composition may be any of
ammonia; amine such as
Alkali in the preliminary polishing composition plays a
role of chemically polishing the polysilicon film 13 and
contributes to an increase of the rate of polishing the
polysilicon film 13 by the preliminary polishing composition.
The alkali which is contained in the preliminary polishing
composition may be any of ammonia; amine such as
tetramethylammonium hydroxides (TMAH); ammonium salt such as
ammonium carbonate; alkali metal salt such as sodium
carbonate, potassium carbonate, and lithium carbonate; alkali
metal hydroxide such as sodium hydroxide, potassium hydroxide,

and lithium hydroxide.

When the content of alkali in the preliminary polishing
composition is less than 0.05 % by mass, even when it is less
than 0.1 % by mass, the polishing rate of the polysilicon
film 13 by the preliminary polishing composition is not
significantly improved. Therefore, it is preferable for the
improvement of polishing rate of the polysilicon film 13 by
the preliminary polishing composition that the content of

alkali in the preliminary polishing composition is greater
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tetramethylammonium hydroxides (TMAH); ammonium salt such as
ammonium carbonate; alkali metal salt such as sodium carbonate,
potassium carbonate, and lithium carbonate; alkali 25 metal hydroxide such

ag,sadiup hydroxide, p@?%%si%E)y%@%qe,a@adrmg_%ﬁg droxide., When the

content of alkali in the preliminary polishing composition is less than 0.05 %
by RassTevértvhen it Rsst 304han 0. R i hass thé olishitiy rate et
thepalysilicondtiloe 48 hyrtheipreliminary: pelishing coempesitiop 1S 0t ng
sanjficantly,improved, Therefore ot is praferable for iy Impravement of o, o
po |§ﬁing rate of the pofysilicon film 13 by the preliminary po isﬂing
chfipbsitioh thatthBdohte At F35 alkEVinahe Prefimit&s polishifgd surface
composition jsogreaten Sthari ornequakto @.05:%nby mass, angkmereliminary
pr%fﬂa%lﬁlyr{t |sc%eater than or equal E%O.l % bX rgﬁtss.OQri\StQ(le othe%gggg,

: n :
enthe Content of alkaliin the preliminary polishing ‘composition is more

thieat 04 98 by Thass, evien Wwirensit imbre 5 thad @13 %6 by rhassedishing may
ogeuison the pplished sustace: whep-the,polysilicea film:-13s pelished with, i ng
the preliminar %olishin% com ositi%q since the chemijcal olifshin%effe%t

(&R &fté 8l iS00 Strong: i additivh, therets a pdsibility tHat abrasive
grains inthe preliminary tpolishirgr L0 conyposition ay dissoive . Skherefore, it

i%@'@f@?@&'%"ﬁf@_@@lﬁ%@% p_&%V%{HLF}QsQ%UV enee of Mngﬁ@_d_c%rntent of
preventing dissolution of abrasive grains that the content of alkali in the

prefitfimary polishing Eompositioh KI&<s tial Sr8Er 6% obby masstRar
and mare: preferably itisdessdSsthamnor equal tor:B8dbahyimass. is less
V\é@tgg-sg}u@&%qymgrén the pg?irg'glbagy polishing composition has an effect

of suppressing occurrence of dishing on the polished surface when the
polysilicon film 13

Water-soluble polymer in the preliminary polishing
composition has an effect of suppressing occurrence of
dishing on the polished surface when the polysilicon film 13
is polished with the preliminary polishing composition. This
effect is attributable to the protective coating by the
water-soluble polymer formed on the surface of the
polysilicon film 13, which suppresses etching action of
alkali from removing the inner portion of the polysilicon
film 13. It is preferable that water-soluble polymer
contained in the preliminary polishing composition is
hydroxyethyl cellulose (HEC) or polyvinyl alcohol to strongly

suppress development of dishing.

If water-soluble polymer contained in the preliminary
polishing composition is polyvinyl alcohol and the average
molecular weight of polyvinyl alcohol contained in the
preliminary polishing composition as water—-soluble polymer is
less than 20,000, occurrence of dishing on the polished
surface cannot be suppressed significantly when the
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20 is polished with the preliminary polishing composition. This effect is
attributable to the protective coating by the water-soluble polymer formed on
the surface of the polysilicon film 13, which suppresses etching action of

alkali,from;removing,the jnner partion, of the;pglysilicon 25 film 43, ltis
preferable that water-soluble polymer contained in the preliminary polishin
cBhpositioisS Hiirsxyethyl-celliios8 (RIET) oF poRvithyt Sfcctol to strohghy e
suppressedevalepuient af«listingo 30dbwatemsaluble-palymereantained i

t reliminary palishing composition is polyvinyl alcohal and th erage
mlechiar Welght of pbiyviny Aleonol Contansd n the Brelminan; pokishing
cBRIpESifort As Wateksbl(islepolymer s less titan 209000! stcifrrerice of
dishing @nthe polished 3k surfaspaannot bei supprgsseshsignificantly whemd,
thlef gtgglysilicon filmm%§ IS Q?IiShed Wig}}:he prelipina%y)élpoéli hin

comp05|t|§ﬁf.effﬁgreefore, itis paréfemfgfl) at %hg “averagé mo ecc%%rlweight of

poRviyl zicohal dortaipedlinnineg prelimihasy potiskipgrcsmpositionsagriater—
watersolble bypelymes is greater than of esiwial 19, 20000 ihordertore ror
strongly suppress development of dishing. On the other hand, if the average
molechlar Weight 6 pdivihyt aIdlHET Eontaiied i the BrafindinaR7 pofishifg
composition as waterJdsolubkes polyndertisanpre than 56:000; ¢he Polishing rate

for Q. the pelysilicon film,43:made by the-preliminary polishing, composition
may decrease and the preliminary polishing compasition may tend to foam.

Thirefor8Sit 7o preterabie L fat thE aleradé nidieRaray Weight of GoRviny!
atcohod icentaine d imetherpreliminarny pelishing tomposition asiwaterslSvater—

solhle polymer fs.less than or equal tg 50.00Q in ordeyoy preventdecrease

in the polishing rate for the polysilicon

prevent decrease in the polishing rate for the polysilicon
film 13 made by the preliminary polishing composition and
improving defoaming properties. When the water-soluble
polymer contained in the preliminary polishing composition is
hydroxyethyl cellulose, the average molecular weight of
hydroxyethyl cellulose contained in the preliminary polishing

composition as water-soluble polymer does not matter as long

as it is in the ranges of 300,000 to 1,600,000.

The content of water-soluble polymer in the preliminary
polishing composition is 0.0075 to 0.05 % by mass. When the
content of water-soluble polymer contained in the preliminary
polishing composition is less than 0.0075 % by mass, dishing
which occurs on the polished surface when the polysilicon
film 13 is polished with the preliminary polishing
composition can be hardly suppressed. On the other hand,
when the content of water-soluble polymer in the preliminary
polishing composition is more than 0.05 % by mass, polishing
of the polysilicon film 13 by the preliminary polishing
composition is strongly suppressed by protective coating of
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film 13 made by the preliminary polishing composition and improving
defoaming properties. When the water-soluble polymer contained in the
preliminary polishing composition is 20 hydroxyethyl cellulose, the average

malecylar weight gf, Tydgaxyetbyl %.%'M%%e Sentajoed in fhe preliminary

polishing composition as water-soluble polymer does not matter as long as

i3S e iaiges 61 306:000' b 1 5O02006.529 The ESntBAt bF aker-S6iuble O

pohanebinythelpretimigann potishingecomposdian is10.004510 G205 YeHinhg

mass. Whgn the . content of Wa&er-solubl%l polymer contained in the
CompOos1tl .decC

preliminary B&ishslngg%érhtpc}/smon is fess than 0.0075 % by mass, dishing
which occurs on the polished surface when the polysilicon 30 film 13 is

polished with the preliminary polishings conmpaesitjomsandee handlyto be
SlSJ ressed. g)rg; th% o}her harid ‘{VP?&"Q‘%@%%TS%O‘; ater-soluble1 gg%/mer

in epf)rGeﬁfﬁ%nar)} o] |sjh?r?éﬂéo%posmon is more than ﬁggfﬁlsr%ass, ©

pofishingr of (e polysilicon filire 1B by/lthelpraliminani polisting@sosition is
composition isosstianglyispppressed by pretective ceatingat 40 thesn or
water-soluble p Ejymero/formed on the surface of the, tgo_lysilicon film 113 ar%d,

aS W' fesuit the %o ighifgTatE 15 the VAISiTicoH film 13 made by the +< £°F
peeliminaly polishings sonyposition i greatlyfdedrelased. Sldéwelber content

ogeurrence of dishing rp@xmépec%wgggr%_ %&PWE@%&@M@MQ’ if the
content of water-soluble polymer contained in the preliminary polishing

cBRpoEitidlYis” 1888 than 67 1°66 By 4SS eVefit Witen 98 gtedter thar of 10
eqeiabto OI00E5I &4 bycmasshEherefore, ihis preferabie farhstnonglysilicon

sepRREssing, ogeugrence of dishing that the. content .of water-soluble palymer.
contained in the préliminary polishing composition be greater than or equal
t&é%ﬁ@@égydecreased if the content of water—-soluble polymer
contained in the preliminary polishing composition is greater
than 0.03 % by mass even when it is less than or equal to
0.05 % by mass. Therefore, it is preferable for more surely
preventing decrease in the polishing rate that the content of
water—-soluble polymer contained in the preliminary polishing

o)

composition is less than or equal to 0.03 % by mass.
Final polishing composition

The final polishing composition is produced by mixing
abrasive grains, alkali, water-soluble polymer, and water.
Accordingly, the final polishing composition substantially
consists of abrasive grains, alkali, water-soluble polymer,

and water.

Abrasive grains in the final polishing composition play
a role of mechanically polishing the polysilicon film 13 and
contribute to improving the polishing rate for the
polysilicon film 13 made by the final polishing composition.
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mass. In addition, the polishing rate for the polysilicon 15 film 13 made by the
preliminary polishing composition may be slightly decreased if the content of
water-soluble polymer contained in the preliminary polishing composition is

grgaies {han0.03,% by mass.even whellit is less han,qnequal 19,.0.05 ¥ by

mass. Therefore, it is Ereferable for more surely 20 preventing decrease in
tHE Polishing rate tidt théTotitent 6 watBRSofiible Polyifer EBnteingd in the
pselimifary polisbings compasition islassithanor equalde 0.03 Yodnemassbly

Final polishing composition, 25 The final polishing,compogiion s pradyged ,
by mixing abrasive grains, alﬁali,.water-s_oa[qble pd]ym'er, and‘water. _
AREBFGIRGIY. Yhé final pelshifd-cormpasifion stbstalitighy donsidts i afrasive

orainsnalkadinwaler=goluble: pelymers 13@ andswates. Abrasive Qrainsandheumed
f'Q?H%%'éShéng Conlots uon %)Byi & EO!%OOJA“E%E%@J%S' y polishing tf?s‘? reagily
polysilicon film 13 and contribute to improving the polishing rate for the
p@ﬁ@ﬁkﬁﬁﬁmﬁﬁlghﬁaééiﬁ/ﬁﬁ?ﬁnéﬂﬁbﬁéhﬂﬁ}C@@ﬁkﬁmﬂﬁﬁ todsrasivecn 1s
graing contaipediisrthe dinalpofishing;compasition, may. beygither-silica sugh
asljurined S|I|ga alnrgl colliorgdal S|I|§<l';1hor abralsilve grains cr)nther Ehaln I§|I|cra, but
prafataBly CtHEY AR fimad Siiza’or Golldidar Silida A Barfcuray 52+ ©
prefetablyahey are collordal silitar Wheh¢he abrdsive grains @dhtainettnthed
finalpolishing compositian gre fumed, silica.or golloidalsilica,,gaad pglished
surface is readily obtained in the case that the final polishing composition is
used't6r polighingthé Pritysiican fittn 1%, SWHBR Hbra8ive o grains containgd
inithe-finaljpolishing composition are colloidal silica, a good polished surface
is readily obtained
When the average particle size of abrasive grains
calculated from BET specific surface area of abrasive grains
contained in the final polishing composition is less than 20
nm, or even when it is less than 25 nm, the polishing rate
for the polysilicon film 13 made by the final polishing
composition is not significantly improved. When the
polishing rate for the polysilicon film 13 made by the final
polishing composition is not high enough, scratches resulting
on the polished surface may increase when the polysilicon
film 13 is polished with the final polishing composition.
Therefore, it 1is preferable for the improvement of the
polishing rate for the polysilicon film 13 made by the final
polishing composition that the average particle size of
abrasive grains contained in the final polishing composition
is greater than or equal to 20 nm, and more preferably it is
greater than or equal to 25 nm. On the other hand, when the
average particle size of abrasive grains calculated from BET
specific surface area of abrasive grains contained in the
final polishing composition is greater than 100 nm, or even
when it is greater than 75 nm, surface roughness of the
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and in addition, the polishing rate for the polysilicon film 13 made by the final
polishing composition is significantly improved. 15 When the average patrticle
size of abrasive grains calculated from BET specific surface area of abrasive
giains <caaralngt e, dgalpolishing compasition isleeedban 20, g0t o
even when it is less than 25 nm, the polishing rate 20 for the polysilicon film
1BThadR Y thefinalolishittg: cUmpSSitiog is tiok Sigrificantly fmpreired: ton
Wihen the pojishing rateyfopdhepodysilicon fim d 3agadedyt thestidgalc hus
polishing,composition is not.high enough, scratches resulting_ on the polished
e ey e b the PolVal e SEi 14 i boTefd withe final
pofishing Corfpasition. Tierefore, #his Préferable*forthe imptdderhent of the
pelishisgirate frthespelysiticen filmask3 made by thefinal qolishingin, and
composition thatthe average payticle,size of abrasive grajps containedin the,
fina poﬁéﬁﬁlng comﬁ’osmon 0is grea?ernthan orqequaltto 20 nm, and more
prefepalslydt isngreater than bhequal ' 285imoOnte other Pard, svhcm e
ayerage particle size,otabrasive grainscaloulated fiomsBET specific surface
area of abrasive grains contained in the final polishing composition is greater
than 100 nm, or even 35 when it is greater than 75 nm, surface roughness of
the 12'potishedsurfacesmaydncreasesiwhenpolysilican filme 18iisapolished
V_‘&@ﬂf@hﬁ@@ FE%&%BHQQ%}PO%'OL%% addition, Qb%a%\[/e SEains may hemore
likely to aggregate and thus deposit. Therefore, it is preferable that the
alBribe'5 dasrtiél%sﬁzé%?%b?aé?iv@ygr‘ﬁ?rﬁsscoﬁt%ﬁwé%i?iﬁlﬁ?élﬁ“-ﬁalr%ﬁsﬁiﬂﬁ the
compositidreisless thah Drmegial te 100enmi and pedrespreferattynitds lesison

”¥§195€QQ§5H{%§éﬁﬂéﬁ§"@%§¥%ved, Therefore, to increase the
polishing rate for the polysilicon film 13 by the final
polishing composition, it is preferable that the content of
abrasive grains in the final polishing composition is greater

o)

than or equal to 0.5 % by mass, and more preferably it is
greater than or equal to 1 % by mass. On the other hand,
when the content of abrasive grains in the final polishing

o

composition is more than 20 % by mass, or even when it is
more than 10 % by mass, gelation of the final polishing
composition and aggregation of abrasive grains may occur.
Therefore, it is preferable that the content of abrasive
grains in the final polishing composition is less than or

o

equal to 20 % by mass, and more preferably it is less than or
equal to 10 % by mass in order to suppress gelation of the
final polishing composition and to suppress aggregation of

abrasive grains.

Alkali in the final polishing composition plays a role
of chemically polishing the polysilicon film 13 and
contributes to improvement of the polishing rate for the
polysilicon film 13 made by the final polishing composition.
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suppress increase in the roughness of the polished surface and suppress
aggregation of abrasive grains. 10 When the content of abrasive grains in the
final polishing composition is less than 0.5 % by mass, or even when it is

less.than,1, 96 by,mass.;the polishing fatefor the cpolysilicon film, 13 made by
the final polishing composition 15 is not significantly improved. Therefore, to
ifcTBARSE the Opolishing Fate for the PBISilicon filit A3 By tHe fiial polishing

conpositian it ispreferable tatdhezonteateb abiasive lgranscin the final
polishin comgo%ition is gre%{erlman r ﬁqual to 0.5 % b)é mass, and more
p?en%(r)gtgllf/r?t is 20 a?ggt%f than or leqra% fo 1S°/%1b_y rsn%css. On the other hand,
wherPhieéenteR® bf abtasive YfaindntheThal pblisHifgC ebRfpusition ke
than 20 %,y mass. osevenaxher diismmoyatbando, Ypby Mmassigelgtiorn of de,
the final. polishing composition and aggregation of abrasive grains may
o%%ér%%ﬁaﬁef%ﬁﬁf feslgreeferable that the content of abrasive grains in the
final polishing composition is less than or equal to 20 % by mass, and more

preferaflyeit is- lessthapore eqeakto 10 6 by massdn rdento suppress
gelation of the final polishing compasition and to suppress a%%gregation of 30
abPagive gram3. Atka Fﬁnsth%%‘?n“m 'cﬁi%hmgbéorfﬁ%%%rtio%vﬁféys Sfoléof 3 tes3
chemicdlhopolishingrthe polydikcarrfilns 1 8rand adontfibutesto ineprovemmerin

of Eﬂ%pQBstBJ aH%/f@ﬁ@?ﬁ%_@@'i@ﬂ@@h@%@&%@% Pé’i'&? f_iLrpIrppgishing
composition. 13 The alkali which is contained in the final polishin

cOMPbSIiGH gy be My SFAmmORTa; ahine such &s t%fr%?ﬁéﬁ@ﬂg%ﬁ%iﬁﬁwe

hydroxidesicammaoniuhesald sueh asy ammeonium darbonafte; alkalcmetalisaldt 13
SHQB@%%Q@Hg]final polishing composition that the content of
alkali in the final polishing composition is greater than or
equal to 0.01 % by mass, and more preferably it is greater
than or equal to 0.05 % by mass. On the other hand, when the
content of alkali in the final polishing composition is more
than 0.2 % by mass, even when it is more than 0.15 % by mass,
dishing may occur on the polished surface when the
polysilicon film 13 is polished with the final polishing
composition since the chemical polishing effect (etching
effect) of the alkali is too strong. In addition, abrasive
grains in the final polishing composition may dissolve.
Therefore, it is preferable for more surely preventing
occurrence of dishing and or preventing dissolution of
abrasive grains that the content of alkali in the final

o)

polishing composition is less than or equal to 0.2 % by mass,

and more preferably it is less than or equal to 0.15 % by

mass.

Water—-soluble polymer in the final polishing composition
has an effect of suppressing occurrence of dishing on the
polished surface when the polysilicon film 13 is polished
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5 carbonate, potassium carbonate and lithium carbonate; alkali metal
hydroxide such as sodium hydroxide, potassium hydroxide, and lithium
hydroxide. When the content of alkali in the final polishing 10 composition is

less than Q. 01,% .8y mass, even "%Gﬁ%étsi%%% than,0.05.%:0y.mass, the

polishing rate for the polysilicon film 13 made by the final polishing
cBhfposHiom 8L fiot- Significait- ffiproveds THeteforeyit i préterableor the ©
impioxernefibetihe polishiag satertord¢he potysiliee fikn 1.3-b% nradenbyihe
fingl. %Iishin compasition that the cantent of Il}gal'ii.n trhe final polishin
COMBOSITON & greatsr han or eqial 15 0.01 9% by hass, Shd rhare preterably
itisepeate? T thetroréqiarior?.05Y% By fiagst h tie othér handrwhehthes

cententpf adkalsn the1fing polishing-eamposition is mese 20thandd 2:%Hhy

mass, even.when it is more than 0.15 % ass, dishing may occuyr on the
T ShiERe it T oy Blos il S SisREt A Ge oot to
polisiving L compusitisTs singedbrescvamical pofiskingheffect (etching effect) of
the alkali is too strong. In addition, abrasive 25 grains in the final polishing
composlitfion may (_Jlisslolve. Theiefore, itis %re,ferable fort more ,sur%ly
preventidg “6Cctréitee’8f ishihg Bhd oF Predéhting tis<oltidn BF ‘abrasive
graihs thatntheccoment bf atkalisnthé finat ygolishing conipuosititre isifessahan

%@9&‘@&&%9-%«%{B}{t{n%%s,p'%ﬁ9{?9@@%E@ﬁ@b'%é&@%ﬁﬁ%&h%@l 0£1’~?@_I9§U%1
0.15 % by mass. Water-soluble polymer in the final polishing composition

ha8 arPaffact GretTesy Gcuiréide BP dishTy BRIHESS polisted shfate
whenthe, polysilicoafitm 3 isipehsired o4 with thelfinglgpolishingace cannot

cgmposition. ;thig effest is attrihuigble o the profective; 6qating by theqs ;s
water-soluble

polished with the final polishing composition. Therefore, it
is preferable that the average molecular weight of polyvinyl
alcohol contained in the final polishing composition as
water—-soluble polymer is greater than or equal to 20,000 in
order to strongly suppress development of dishing. On the
other hand, if the average molecular weight of polyvinyl
alcohol contained in the final polishing composition as
water—-soluble polymer is more than 50,000, the polishing rate
for the polysilicon film 13 made by the final polishing
composition may decrease and the final polishing composition
may tend to foam. Therefore, it is preferable that the
average molecular weight of polyvinyl alcohol contained in
the final polishing composition as water-soluble polymer is
less than or equal to 50,000 in order to prevent decrease in
the polishing rate for polysilicon film 13 made by the final
polishing composition and improving defoaming properties.
When the water-soluble polymer contained in the final
polishing composition is hydroxyethyl cellulose, the average
molecular weight of hydroxyethyl cellulose contained in the
final polishing composition as water-soluble polymer does not
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polymer formed on the surface of the polysilicon film 13, which suppresses
etching action of alkali from removing the 5 inner portion of the polysilicon
film 13. It is preferable that water-soluble polymer contained in the final
polishing compgsition.is; hydroxygthyl cellulose.or polyyigyhaleonol to o, o00.
strongly suppressing development of dishing. 10 If water-soluble polymer
contained in the final polishing composition is polyvinyl alcohol and the
average nmotecilanweightwoftpolyviaylaltehpbeentaineadh irt the finalk polishing
cQ p.osriltion as water-soluble polym és ess th n 20,000, occurrence o
e RISt 18 hels ot e e e Wi
e poRAticoh filAT 231§ PolsHedPRithtRE firal polisking corhpsitiona
Therefore iy ispreferablesthat the ayerage maelecular wejghthetpolywinyl i ng
alcohal contained in the final polishing composition as water-soluble polymer
B iaier o or SAualfo S5,000 R 20.BrH5 fo SoRgly SUPRTELE: L1 cor
dévélophientofdishities O ivd dther hand! iftheé serage moleealdr Wwaighan
of, polyyinyl yaleebel-eantaineddn the dingl pelishingLoMpesItionAS-ontent of
wat%r-soluble golgmer IS more thatn 50 QOO,ltheé)lQIisQing rate for the, _
pBRSicon iy 13 Mad& By the il alishing 55 compasitiGR TRy Hetfdase
andrthetfirat polishing compesitioneeiay tendtoofodmeTherdeford,ditizn £ilm
pieferpbletbatthe, averagemalecularweight of polyvinyl @!_@q?pl ained.q

in the final polishing composition as water-soluble polymer is less than or

eftiaPt56 Fob'n oriet 16 prévertt fedrdhse i CpdIishif rate>fgPed 0
polysilontiilne 18fmade hyothesfidalcpolishihy coimpositionand imeproving the

dsfoaning,praperies., When fhe waisy-seluble polymer cpptaiped %Qlﬁéq final

polishing composition is hydroxyethyl cellulose, the average molecular
WRAGHESERroRYB T/ céfitlose ¢Britained intRESTS fiffal polishing
composition as water-soluble polymer does not
However, occurrence of dishing may not be able to be
suppressed significantly if the content of water-soluble
polymer contained in the final polishing composition is less
than 0.004 % by mass even when it is greater than or equal to
0.002 % by mass. Therefore, it is preferable for strongly
suppressing occurrence of dishing that the content of water-
soluble polymer contained in the final polishing composition
be greater than or equal to 0.004 % by mass. In addition,
the polishing rate for the polysilicon film 13 made by the
final polishing composition may be slightly decreased if the
content of water-soluble polymer contained in the final

o

polishing composition is greater than 0.0075 % by mass even
when it is less than or equal to 0.01 % by mass. Therefore,
it is preferable for more surely preventing decrease in the
polishing rate that the content of water-soluble polymer

contained in the final polishing composition is less than or

equal to 0.0075 % by mass.
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15 matter as long as it is in the ranges of 300,000 to 1,600,000. The content
of water-soluble polymer in the final polishing composition is 0.002 to 0.01 %
by mass. When the 5 content of water-soluble polymer contained in the final

polishing composition.is,|gss than, 0,002 % by mass.dising, whigh gecyrs on

the polished surface when the polysilicon film 13 is polished with the fina
pdlishifgcompBsition can be hardly suppressed. On the other hand, when
the content of 10 water-soluble polymer in the final polishing composition is

more than,0 013 by mass. palishing,of the polyslicen film, 43,y the final
polishing_cor%posmon is strongly supp?esse %y protective coating of the
WRHEF-SBILE POl rREF foriety ol OtheeBariface bf Hie pblysiidorciint 18 aiither
ap & resit, die d5pelishirg rateder polysilicon:filar 4 SHmadeday/the-inal. o5
p}gllshlntggcor%posmog s g{%%tpé decrLeased. H wever, occurrence 8tf. dishin

mady not be able t0 be suppressed significantly if the content of wa erolible

20hpclyivies coniained inahe finbh polishingsconmpositibhds feds’ than 004 D4m
by nass evenguheniitds greaterthan gseoual 1040002:% Ry, Massshing on
Thgrefor%,,it IS prefera}fble fogstroggg guggressirﬁ% occyrrence of disfhiﬂ% t?gt
the' GoRteht Bt WattF 461681 FSyhar Contamed ththFinal potishihg
compositioh28 be gredter thrare bl egualto 0O04s%.by neassdn ddditiors,a thée

DQU%@PQ_s@é%ﬁOf &hﬁ‘e?_%’éﬂ@?naf@!@b%ém e bythe finakpalishingoqiment,
composition may be slightly decreased if the content of water-soluble

pBlymef'¢artaiied i the &l pofishing dorfipositiohtisyreaterthidn 0.0075 %

by mass even 30 when it is less than or equal to 0.01 % by mass. Therefore,

it is prefgrable formpre suraly preventing degrease.in the polishing rate that

the content of water-soluble polymer contained in the final polishing .
cBﬁﬁkﬁﬁﬁﬂ?EF%sE%ﬁaﬁ%wat least the residue of the outer portion

of the polysilicon film 13 contains 0.002 to 0.01 % by mass
of water-soluble polymer. Therefore, according to this final
polishing composition, polysilicon film 13 can be polished at
a high polishing rate, and dishing on the polished surface
developed when polysilicon film 13 is polished with the final
polishing composition can be suppressed. Therefore,
according to the present embodiment, final polishing can be

preferably performed.
The above embodiment may be changed as follows.

Two or more kinds of abrasive grains may be contained in

the preliminary polishing composition of the above embodiment.

Two or more kinds of alkalis may be contained in the

preliminary polishing composition of the above embodiment.

Two or more kinds of water-soluble polymers may be
contained in the preliminary polishing composition of the
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equal to 0.0075 % by mass. 35 16 According to this embodiment, the
following advantages are obtained. The preliminary polishing composition
used in 5 preliminarily polishing to remove at least most of the outer portion
of the polysilicon film 13 contains 0.0075 to 0.05 % by mass of water-soluble
polymer. Therefore, according to this preliminary polishing composition, the
polysilicon film 13 can be polished at a high polishing rate, and dishing on 10
the polishedsustacerdevelapedshen the pehysdiconfiim d3fisspalishethwiths,
the preliminary polishing compasition can.he .suppressed. Therefore
T okt aricndnc i Sy
pPeretably perforimed 15 TheFindt polishniccomposititprised infirgRpary -
polishing to remove at least the residue of the outer portion of the polysilicon

film 13 %ggtainseQ.OOZ to 0.01 0{0 QX mass of Water-.solublg ;%%I¥mqor
|

Therefore, a}gcr:ordllrrlnd 16 thistina p&?s%ir?é) r(rf}a(r)nsplotsllt(lacr)ln ,Opoly5| con film 13

canedpolishiediay 20 higrbpalishikg rate: amg dishingsén 26 polishéda
syfasaqdevelopedhivben polysilicon film 4348 polishedywvith the fingk

polishing comgosition can be supgressed. Therefore, according to the
e

prégent embSaimert, final polishing caibs “praterably parioriied. 25°fle "+ 50

abaverembedrertmay be Thangedlasfolions. Jwe o nareckindsoft ion of

abrasive grainsmay hecentainedin the prelimingry polishing cemposition of;
the above embodiment. 30 Two or more kinds of alkalis may be contained in

tHE réfifitarAsalsHitG EoRpORtion of e absve Gribadinant, "a-er and

the second agent consisting of alkali, water-soluble polymer,
and water, or it may be prepared by mixing the first agent
consisting of abrasive grains, alkali, water-soluble polymer,
and water and the second agent consisting of water. The
first agent and the second agent may be mixed by supplying
the first agent and the second agent independently and
simultaneously onto the polysilicon film 13 to be polished.
More specifically, the first agent and the second agent may
be mixed in a supply line of polishing agents in a polishing
device, or they may be mixed on a polishing machine platen of

a polishing device.

The preliminary polishing composition of the above
embodiment may be prepared by mixing a final polishing
composition and an adjuvant which contains at least one
ingredient of abrasive grains, alkali, water-soluble polymer,
and water. The final polishing composition and the adjuvant
may be mixed by supplying the final polishing composition and
the adjuvant independently and simultaneously onto the
polysilicon film 13 to be polished. More specifically, the
final polishing composition and the adjuvant may be mixed in
a supply line of polishing agents in a polishing device, or
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Two or more kinds of water-soluble polymers may be 35 contained in the
preliminary polishing composition of the 17 above embodiment.
Mildewproofing agents, anticorrosives, defoaming agents, chelating agents,

efs, may be added in the, prelininary, 5.palishing, epmpositian, of.the,above
embodiment if necessary. The preliminary polishing composition of the
abové senfbodimént fnay be prepared by mixing a first agent and a second

agent which contain at least one ingredient of 10 abrasive grains, alkali, and

Water-s9luble1pol mer ]gloré%WitP water res ective}y. The pgelimina@é. dq ;
polishingwgor%pogpﬁ%en _ofU'Ehe a%ov%_ errﬁﬁé\éﬁgrr\f—jrlnai/ Bnéal%regarce%nby,]fg? o
ekample mixiRg L the firs? ag@RPeoasSisting VT dbrasivegiairsand water and
the second agent consisting of alkali, water-soluble polymer, 15 and water, or

it may repared by mixing the first agent consjsting of abrasive, grains,
kot ViR COIE DI, Ao A (e Soosnd SABnE Rob et of
wiatee IThee firshagentcane tve seeond agermt méyp be miXeebysupplying the
first agent and the second agent independently and 20 simultaneously onto
the polysilicon film 13 to.be polished. More specifically, the first agent and

the secohd agertthay “BE Mixed i A Sdppiy 1ine St Eé%/iis%r?ﬁé 2g8hts IFa
potlistiiagndevice, on¢héy nrdy be mixedran aqalishinig araching ptatehofea
polishing.demice. 25 The preliminary polishing composition of the above
embodiment may be prepared by mixing a final polishing composition and an
adjuvant which contains at least one ingredient of abrasive grains, alkali,
water-soiubleyolypmein30 anenwaterathé dimat poliskhing cempeasition anc the ,

adjpvant s may be mixed by supplying.the final polishing compesition and

composition of the above embodiment if necessary.

The final polishing composition of the above embodiment
may be prepared by mixing a first agent and a second agent
which contain at least one ingredient of abrasive grains,
alkali, and water-soluble polymer along with water
respectively. The final polishing composition of the above
embodiment may be prepared by, for example, mixing the first
agent consisting of abrasive grains and water and the second
agent consisting of alkali, water-soluble polymer, and water,
or it may be prepared by mixing the first agent consisting of
abrasive grains, alkali, water-soluble polymer, and water,
and the second agent consisting of water. The first agent
and the second agent may be mixed by supplying the first
agent and the second agent independently and simultaneously
onto the polysilicon film 13 to be polished. More
specifically, the first agent and the second agent may be
mixed in a supply line of polishing agents in a polishing
device, or they may be mixed on a polishing machine platen of
a polishing device.
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the adjuvant independently and simultaneously onto the polysilicon film 13 to
be polished. More specifically, the final polishing composition and the
adjuvant may be mixed in 35 a supply line of polishing agents in a polishing
device, or 18 they may be mixed on a polishing machine platen of a
polishing device. Two or more kinds of abrasive grains may be contained in

5 the fitatSpdlishirly BEMpositich 6P abOVE emMbodiftfert T 6FRfttement
kings ofalkalis mrayibecantained ia thec<finalipalishing compositienabthe t ion
aboye embadiment, 19,Twip ordnere Kinds,ofwatar-soluble.polymers may be
contained in the final poﬁschlng composition of the above embodiment.

Miltletprodfifigaagents 2affidorrosivé S Tdsfoarting &fentscas chelatinger -
ageatseic.imaybe agddeddn theg finghpolishingn campositionefithesabovgey be

embogn]éant if neﬁ%sisary.t{ge finaiEoljshin%rcortjggﬁition of the above

embodiment “fiidy Be prepared by mixing & first agent and & second agent <

20hwhietleomain arléaseoderingrediant oflabrbsiveegizing, alkali, Hne
water-seluble polymer along with water sespectivelye Thedinat polishing the
com lo,sition of the ?.bO}/]e embodiment may be bre ared big, for exargple,
kg TRe St dgent CoHETstng 6 ahrasive §iains And\water*aiid the' s&cond
2Biagehticonsistingrofalkatiewaterrsdlublet polynwem andiwaterp okt maysbe

preRared by, mixing the first aggnt.cansisting of ;akrasive ﬁ%@iﬁ%n_%'kﬁﬁaten of
water-soluble polymer, and water, and the second agent consisting of water.
Theirst geRt dfid'tHe second agent may be mixed by supplying the first 30
agent and the second agent independently and simultaneously onto the

polysiligan, film 1.3 to be pglished .. More pspecifically, the first agent and the
ngggggﬁﬁinggzyggscribed next

Examples 1-8 and Comparative Examples 1-8

Colloidal silica, tetramethylammonium hydroxide,
hydroxyethyl cellulose, and water were appropriately mixed
and preliminary polishing compositions of Examples 1-8 and
Comparative Examples 1-8 were prepared. Contents of
colloidal silica, tetramethylammonium hydroxide, and
hydroxyethyl cellulose in the preliminary polishing
compositions of Examples 1-8 and Comparative Examples 1-8 are

as shown in Table 1.

A wafer with polysilicon film was polished under
polishing conditions shown in Table 2 using each of the
preliminary polishing compositions of Examples 1-8 and
Comparative Examples 1-8 till a predetermined endpoint based
on the change of electrical current value of the motor which
drove polishing machine platen was detected. Amount of
dishing (depth of recessed part by dishing) measured in a

20



mixed in a supply line of polishing agents in a polishing device, or they may
be mixed on a polishing machine platen of 35 a polishing device. 19 The
final polishing composition of the above embodiment may be prepared by
mixing a prelimpinary polishing cempesition; and.an adjpvant which contains
at least one ingredient of 5 abrasive grains, alkali, water-soluble polymer, and
et SThE BrBnE-polishing BBMELRINGT ahtAnE AFGYaRCEG e 1 on
mixed byisupplyingttheprelipdnaryrpelishing £onpositionaanda the adjuvant wn
independently and simutansously onto the polysilicon film 13 to be polished.
More specﬁtllcally, the 10 p?ellmlnary pojﬁshlng composition and the adjuvant
may be mixed in a supply line of polishing agents in a polishing device, or
they may be mixed on a polishing machine platen of a polishing device. 15
Examples and Comparative Examples of the present invention are described
next. Examples 1-8 and Comparative Examples 1-8 20 Colloidal silica,
tetramethylammonium hydroxide, hydroxyethyl cellulose, and water were
appropriately mixed and preliminary polishing compositions of Examples 1-8
and Comparative Examples 1-8 were prepared. Contents of colloidal silica,
tetramethylammonium hydroxide, and 25 hydroxyethyl cellulose in the
preliminary polishing compositions of Examples 1-8 and Comparative
Examples 1-8 are as shown in Table 1. A wafer with polysilicon film was
polished under 30 polishing conditions shown in Table 2 using each of the
preliminary polishing compositions of Examples 1-8 and Comparative
Examples 1-8 till a predetermined endpoint based on the change of electrical
current value of the motor which

21
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drove polishing machine platen was detected. Amount of 35 dishing (depth of
recessed part by dishing) measured in a 20 line and space part of 100 pm
width of a wafer after polishing with profiler "HRP340" of KLA-Tencor
Cprperation which is a contact-type surface measuring apparatus is shown

Tahla 1 Collaida
—aHEe—1— - OHOHG

| cilica TMAH
—SHCa— AT

N "Amairnt af dichina" coaliimn in Tahla 1 5 2
AU OHaSHRG—EoHHH R R—Tabie "=

H mouynt Obldistairsjicfo by ma3sjAtb by mass] [%1BY mass] pxhdext bf diShing
0.225 003 5197y, PaEg 0.225[0-03 628sIEx.|3 71% byo7&s6l.03 (715 E){Ah 2.5
Jg175 003627 EX H 7.5 0225 U.GI5E05 EX. 6 2.5§05325 0-0I5 716 55 7
EE;;SZ o l_l. 2 9 '5'1"”:.!'\ f\:\l: ﬁ'f\ll N v AT N N7 ﬁf-\E 7"") o . vy, |
18075 d 005 8055C £ b 7.5 9998 5 ood 1375 Ly 6 205 0.228 Bag3
aB% 4 _Exl7 75250008 776 9By 82k 00798003 851 TahléY
Rlishing device: CMP devide "EP®2PP3D" of| Ebaral@dfporatian Poli§¥thg
Id2d627.6 kPa (4.@®15si) Polighing liféab velocity: 60 Mdifin 716

Ex. 7 7.5 0.075 0.015 723

Ex. 8 2.5 0.075 0.015 656
C.Ex. 1 7.5 0.225 0.005 1033
C.Ex.2 2.5 0.225 0.005 904
C.Ex. 3 7.5 0.075 0.005 763
C.Ex. 4 2.5 0.075 0.005 802
C.Ex.5 7.5 0.225 0.003 1175
C.Ex. 6 2.5 0.225 0.003 967
C.Ex.7 7.5 0.075 0.003 776
C.Ex.8 2.5 0.075 0.003 851
Table 2

Polishing device: CMP device "EPO-113D" of Ebara Corporation
Polishing load: 27.6 kPa (4.0 psi)

Polishing linear velocity: 60 m/min

Supply rate of polishing composition: 200 mL/min

As shown in Table 1,

it was revealed that the amount of

dishing was reduced more in the preliminary polishing

compositions of Examples 1-8 in which content of hydroxyethyl

cellulose was greater than or equal to 0.015 %

o)

by mass,

as

compared with the preliminary polishing compositions of

Comparative Examples 1-8 in which the content of hydroxyethyl

cellulose was less than or equal to 0.005 %

[)

Examples 9-16 and Comparative Examples 9-16

hydroxyethyl cellulose,

Colloidal silica,

by mass.

tetramethylammonium hydroxide,

22

and water were appropriately mixed
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Supply rate of polishing composition: 200 mL/min 5 As shown in Table 1, it
was revealed that the amount of dishing was reduced more in the
preliminary polishing compositions of Examples 1-8 in which content of

hydroxyethyl gellylose was, 8&%%‘%5 fhan, or sAUAL1Q 0:Q15 % by mass, as

compared with the preliminary polishing compositions of 10 Comparative
Exahies 1L85n IR the conténtGHRydteRyethyr celii8sE Waks Ss than or
equal toi 0 D05% by mass: txaraples) Aritoand omparative-Examples 9-16

L2 qolloidal silca tetrametyiammonium hydroxide,  fydroxyeiyl celluigse.
and water were appropriately mixe 22"and final polis |n8 compositions of
EScamiplés 9-16 End CoirpaPativat EXanipieésPLIEs weréprepared. CoAtEhtS bf
coleidal silica, tetramethylammonium hydroxide, and hydroxyethyl cellulose
in the final polishing compositions of 5 Examples 9-16 and Comparative
Examples 9-16 are as shown in Table 3. A wafer with polysilicon film was
prelimidarily polisiédhunrdér pélistiing cohditiorisssikowhin Table Rrusingithbed
19preliminary-palishing compesition of Fxamplebtilk a predetermined
endpoint based on the change of electrical current value of the motor which
drove poidHing Maching PR WAS tetcdted: THER  the wafér after
prelidiraeiy ipolishinglnasrsubjected tofindlly polishing ahdet potishirgll5

capditions shown i%gabi{f‘ezxﬁ&'%g eageh.of the dinal 1995%@&@%&011}%99%%%”5 of
Examples 9-16 and Comparative Examples 9-16 for 60% of time period

rEqrEd in'fe PReCEHeT polishing. AMTolRCGFdidhing meastréd With profiler
"HRP3A0IMp avkise sand spaee past 6fi160 oy widtisofiayvafedaftep fihaHy 209

polishing;was supiracted, with the amouni of dishing measured, with profilgr; ,
"HRP340" in a line and space part of 100 pm

compositions of Examples 9-16 and Comparative Examples 9-16
for 60% of time period required in the precedent polishing.
Amount of dishing measured with profiler "HRP340" in a line
and space part of 100 uym width of a wafer after finally
polishing was subtracted with the amount of dishing measured
with profiler "HRP340" in a line and space part of 100 um
width of a wafer after preliminarily polishing and the

resulting values are shown in "Increment of dishing" column

in Table 3.
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width of a wafer after preliminarily polishing and the resulting values are

shown in "Increment of dishing" column in Table 3. 25 23 Table 3 Colloidal

silica TMAH HEC Increment of dishing [% by mass] [% by mass] [% by
ss][ALEx. 9 7.5 0.225 0.003 204 Ex. 10 2.5 0.225 0.003 205 Ex. 117.5

Q07450003165 Ex12 250075000314

Ex 1375 Q22
XTI EEL

5 0.005-208

Bx14.2.5 D, 2oaidebsiisag | Ex. 15MAE 0,075 0.005HRED Ex. |Bgemempbdishing
005 153]c_E&P8™ass) o5 JBPY 3585lcEx [0 BI85 015 245! ¢
-1 7.5 0.075 0715 238 |C. Ex0-82%2.5 0.075 0.009919 C| Ex. 13%0%
QEXx231.03[234 C2Bx. 14 2|5 0.22528103 239 C. EX008 7.5 0.075 0.0%255
JEEX116 215 0.073.9.03 24P As sBévm in Tgble 3,0t003s revealed thditthe
iferergent |of dishing was rgducedrdise in the finabpolishing p compagigions
qEkxamples 9-16 mswhich the cortentof hygdroxyetiopbcellulgse was dess
tha o eqyal to 0.985 % by| masgy. asscompared withdgse final polishingg
genipgsitions of Cpyiparaliye Exaimptes 9-16 in wiyggghe coptent of 1gg
yarggyethy ceuug)ge was reatebw or equal Tqy(h§E5 70 [[0 Dy Mass. It
@ﬂiw l(:VEdIerlédL Lll(:‘ I ILIBIIIE[QQBI mbnnng 0.015 208
C.Ex. 10 25 0.225 0.015 232
C. Ex. 11 7.5 0.075 0.015 238
C.Ex. 12 2.5 0.075 0.015 219
C.Ex. 13 7.5 0.225 0.03 234
C.Ex. 14 2.5 0.225 0.03 239
C.Ex. 15 7.5 0.075 0.03 255
C.Ex. 16 25 0.075 0.03 242

As shown in Table 3,

it was revealed that the increment

of dishing was reduced more in the final polishing

compositions of Examples 9-16 in which the content of

hydroxyethyl cellulose was less than or equal to 0.005

mass,

\O

by

o

as compared with the final polishing compositions of

Comparative Examples 9-16 in which the content of

hydroxyethyl cellulose was greater than or equal to 0.015

by mass.

was reduced more in the final polishing

15 and 16 in which the

Examples

tetramethylammonium hydroxide was 0.075

It was also revealed that the

11, 12,

content

)
<

by ma

%

increment of dishing

compositions of

of

ss, as

compared with the final polishing compositions of Examples 9,

10,

hydroxide was 0.225

)
<

by mass.

Examples 17-24 and Comparative Examples 17-24

Colloidal silica,

hydroxyethyl cellulose,

24

13 and 14 in which content of tetramethylammonium

tetramethylammonium hydroxide,

and water were appropriately mixed
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was reduced more in the final polishing compositions of Examples 11, 12, 15
and 16 in which the content of tetramethylammonium hydroxide was 0.075
% by mass, as compared with the final polishing compositions of Examples

add 10,13 andAin which gontent of tetrampethylammanivm fydrgxide was

9
0.225 % by mass. Examples 17-24 and Comparative Examples 17-24 20
COBRFa JHicE tétramietRylammoniuif Hydroxiaar W draxyefiift celliGfose, and
waten wese appropdately syixeche24 anarfinal potishing-eempeositions of
xamples 17-24 an mparative Examples 17-24 were prepared. Contents
R R AR e e A o
cEmtlBsEif eaeh offthefial potishing’s compésitions of Exarplesizo4 and 4
Coraparatiyedmxamples: 1724 are as shown in Table 4. A wafer with
polysilicon film was polished under polishing conditions shown in Table 2
using the preliminarily 10 polishing composition of Example 5 till a
predetékminéd endpointisased on the chahge cfseleetricall edrrent9alue of

the moter which drave pelishing machineplaten was:detected. ; FThennthesriiy
walfer. after preliminarily Qolishing was subjected 1t? finaII%/ polishinqr under
pBfisHiRG CondifiBRS SRoWRIn L5 TABIE 2 Using thth bithé tinaf pBlisfing
cempositicndef dekamplesel 724rard ComparativecExampltes 1.7-27:fors6 0%

OfcFi@%MP%MV%F&JQW%@Q?%pﬂﬁ%@@ﬂemﬁﬁggu%gf ﬁ%@@ged .
after preliminarily polishing was subtracted from the amount of dishing after

finaffy poliSfinGanid tie F&Suliing 2orvalaes Bre RhbWH i Inérsinéntdr cted
dishirig'hedlummin Tablend, asdarExamplesi@d 6cand Somparatheixamples

gfg%fgsgapgiﬁg each of the final polishing compositions of
Examples 17-24 and Comparative Examples 17-24 for 60% of time
period required in the precedent polishing. The amount of
dishing after preliminarily polishing was subtracted from the
amount of dishing after finally polishing and the resulting
values are shown in "Increment of dishing" column in Table 4,

as in Examples 9-16 and Comparative Examples 9-16.

25
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Colloidal silica TMAH HEC Increment of dishing [% by mass] [% by mass] [%
by mass] [A] Ex. 17 7.5 0.225 0.003 194 Ex. 18 2.5 0.225 0.003 195 Ex. 19
7.50.075 0.003 158 Ex.20 2.5 0.075 0.003 142 Ex. 21 7.5 0.225 0.005 198
Ex, 2225 0.225 0.005 199 Ex. 23 7.5 0.075 0.005 161 Ex.24 2.5 0.075

CEx177502

250015217 C Ex182502250015221 C

Q005145
E.

EX. 7.5
2250

). e adehsiiva7 |
20Ky BASSh 5

5 d%2 B#Esho

C. EXMBHD 5 o.o7g[ 9.(&1%0209 d

R 93Pl g

Ip_r;ge@frg&g dlshlng
075 0.0843

ExR724

5 0.075-9.03 23

As sB@gh in T4

ble 4, %088s rev

baled thdthe

ferefent

of dishi&§ was rd

duced@re in th

e finaPdshing

5 compd$Sbions

EEX@Mple

s 17-24 i, which

the cah®@ht of h

droxye®hgl cellu

ose wad ¥8ss

@020 equy

al to 0.885 % by

mass).aB5comp4

ared withaBe final polishing2

erpositio

ns of Comparati

e Exanmes 17-

P4 in veloob the ¢

bntent of 98

peroxyethy

I cellulmge was

Jreatep BN or eq

qual too®es.5 %

10 by mags. It

@é@iﬁo r

vealed-at the |

\cremeny/gr dishi

Ng wasgeduced

more In@e

Nng COI’T]—PQSI[IOHS

of EXggyJes 19

ZU, Zg gt 24 1

which T

) O 0O —h< VO =+ O =

HE:;!ILI?I Lelld.”l@;l%yld”l”l

e
C. g I.LLIL‘U‘-II?zlgId.I IJUII

)HIUHIéI!ESUXIUE

as 0@81'?5% by

rnass, d?17

)I LLL] Ig lOUéEgUbILIU

FRp=yvaway | PO PN

rsof Wsplcb 1

oaBH-HRA

-
1518 2%

‘AL

rmoeiru I7 51UI ILeI LLY

UI LCLI&IO%I.I |y|ai"|'

LAY IIL,U Ié1 gyU| OX

dC wdaos 52?L\J

Sils:

2.5

0.075

0.015

209

7.5

0.225

0.03

223

2.5

0.225

0.03

228

7.5

0.075

0.03

243

2.5

0.075

0.03

230

As shown in Table 4,

it was revealed that the increment

of dishing was reduced more in the final polishing

compositions of Examples 17-24 in which the content of

hydroxyethyl cellulose was

mass,

Comparative Examples 17-24

hydroxyethyl cellulose was

by mass.

as compared with the

less than or equal to 0.005

greater than or equal to 0.015

\O

by

o

final polishing compositions of

in which the content of

S

o

It was also revealed that the increment of dishing

was reduced more in the final polishing compositions of

Examples 19,

tetramethylammonium hydroxide was 0.075

20,

o

s by mass,

23 and 24 in which the content of

as

compared with the final polishing compositions of Examples 17,

18,

hydroxide was 0.225

)
<

by mass.

26

21 and 22 in which the content of tetramethylammonium
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26 CLAIMS: 1. A polishing method for polishing a polysilicon film provided
on a silicon substrate having an isolation region, 5 the method characterized
by: preliminarily polishing the polysilicon film using a preliminary polishing
cempgsition containing abrasive grains, an alkali, a water-soluble polymer,
and water till a part of the top surface of the isolation region is exposed; and
10 finally polishing the preliminarily polished polysilicon film using a final
polishirg eempesition eenrtatring @brasives graigs aap alkalt, i wateresaluble
Pobimer, and water {l, the wholg top surface.qf he jsolalion.egion 1&g, on
eEAJposea‘, wherein the content of the water-soluble pc?lymer inthe 15~ "
pESIfMIPRFY poliShitgPEoMPOSRIBNGE 0.0075-0.05 % by mass, and the content

of the water-saluble polymper insthefinakh polishingiacampasition:is:002-6:01
% by mass. 2, The meffiod aceording lo claim 1 urther characterized 20,8y
p?eparlng the 5r§|m|nary p%lisﬁln% compositionnby mlxu%[g a |rstsagentgané a’
setond agkht whith tontdin latbleast ohetingrediet oktirralbrakive graing, of
the, alkalip and: the- water-soltible; polymenaleng:with water,Jespectively, 25
prior to the%)lrtiliminalrilylgolishinkg of thelpolysilicog film; a,n%g(rjeparingg thle_
final polishing dormposition 15y mixing thé firdt Hgeht and’the Sednd dgént <"
whidm contain at |édstaonedngredient ofthiecatirasive grains,itheralkakramd ve
t_@ﬁg.\/ﬁ%%f,?@_ﬁ%!i%my@%ﬂ%gMbuw%erp5@%9@&9,\/6%@%%@9%*}%in
finally polishing of the polysilicon film. 3. The method according to claim 2,
chafadtefiz&d i that e fiixing ofthe 'St agentand HE Setond Hftiitds
wherein the content of the water-soluble polymer in the
preliminary polishing composition is 0.0075-0.05 % by mass,
and the content of the water-soluble polymer in the final

o)

polishing composition is 0.002-0.01 % by mass.

2. The method according to claim 1 further characterized
by:

preparing the preliminary polishing composition by
mixing a first agent and a second agent which contain at
least one ingredient of the abrasive grains, the alkali, and
the water-soluble polymer along with water, respectively,
prior to the preliminarily polishing of the polysilicon film;
and

preparing the final polishing composition by mixing the
first agent and the second agent which contain at least one
ingredient of the abrasive grains, the alkali, and the water-
soluble polymer along with water, respectively, prior to the

finally polishing of the polysilicon film.

3. The method according to claim 2, characterized in that

the mixing of the first agent and the second agent is

performed by supplying the first agent and the second agent
27
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35 performed by supplying the first agent and the second agent 27 onto the
polysilicon film to be polished independently and simultaneously. 4. The
method according to claim 1, further characterized 5 by preparing the

preliminary. polishing Gerpposifion by, mixing, the final E%@#QQ&&&%@%‘HEH
and an adjuvant which contains at least one ingredient of the abrasive grains,
tHe TBIk&R tReWFatér-soluble polymer, and water, prior to the preliminary

polishing of the polysilicon film. 10 5. The method according to claim 4,

charactgrized in,ihat the mixing.of the fnal pofishing composilion and the.
adjuvant is per ormedaby supplying the fina pqﬁshlng composition and the

abjuVaIFR MG e POR/SHIONLTIAT 86 BePS- polished fifdepehdertly ayd mixing
stmultaneously-6 .. the methedaccarding toelaim Ldydheneharacterized by
preparing the final polishing composition by mixing the preliminary polishin

i A 2k s o B e e
abrasive grains, tid salkalh, the Wwater-soleble polgmertand wates prior tolthe

fipally palishing qfdhe-polysilieen fila. £oThe methad acgagrding to claim 6,
characterized in that 25 the mixing of the preliminary polishing composition
and the adjuvant is performed by supplying the preliminary polishing
compositienarichithe adjovant oatd-thecpelysiliéondiiartodie rpalished that

Irhd%)em%ly Qﬂd §H@U!ﬂ%%qu%!x-1§gﬁiﬁg99@$@89 W%BO%FHQn &?@d for _
polishing a polysilicon film provided on a silicon substrate having an isolation
réG10RY Charactefizéd B tSihirg BBrasiVE grdinst AR akant 451109
watepsolible polmet, fencawaters mtheretrotheh € optentsofitheomaterisoltiblebe

pBBﬁ@%%%UﬂE%@@E%E@%ntly and simultaneously.

6. The method according to claim 1, further characterized
by preparing the final polishing composition by mixing the
preliminary polishing composition and an adjuvant which
contains at least one ingredient of the abrasive grains, the
alkali, the water-soluble polymer, and water, prior to the

finally polishing of the polysilicon film.

7. The method according to claim 6, characterized in that
the mixing of the preliminary polishing composition and the
adjuvant is performed by supplying the preliminary polishing
composition and the adjuvant onto the polysilicon film to be

polished independently and simultaneously.

8. A polishing composition used for polishing a polysilicon
film provided on a silicon substrate having an isolation
region, characterized by containing abrasive grains, an
alkali, a water—-soluble polymer, and water, wherein the
content of the water-soluble polymer in the polishing

composition is 0.0075-0.05 % by mass.

28
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35 composition is 0.0075-0.05 % by mass. 28 9. A polishing composition
used for polishing a polysilicon film provided on a silicon substrate having an
isolation region, characterized by containing abrasive grains, an 5 alkali, a
water-soluble polymer, and water, wherein the content of the water-soluble
polymer in the polishing composition is 0.002-0.01 % by mass. 10. A kit for
use in PolRPirg AlPGly SRS filrh ‘Brovitker 10°6n BosikEon BEbstrafe Havihg=Cn
aniselatioawegien, dhe Kits chatactedzed by agpneliminaryspolisivng t ion
composition ised n preliminayy Rolishing fhe pebislicon il 2 part of
the top surface of the isolation ¥egion is expo%e ; and 15 atinal poﬁsﬁlng
comipbisitiort used 5 finally pblisRinby e préfdirng ity polished polysilicon film
tilt the whole rtopsurface of the igelatignbregien is expasedowhereinghe
preliminar)% olishingOQ%rHBQ%itié)P c;/oorﬂjtains abrasive grains, an alkali, a

water-soluble IE)ofysmer, and 20 water, andthé ‘content of the water-soluble

polymer in the preliminary polishing composition is 0.0075-0.05 % by mass,
and whereinthe final polishing-aarapesition ontains, abrasive Graiss@ied
alkali, a water-soluble polymer, and 25 water, and the content of the _
wiltefsBlubte %%ly?ﬁ@?%ff %?eeﬁr}u1 "pdihing E8fpositidh 57650220 01 By
nrass: 44t kit for bse in polishing a polysilicon film provided on a silicon
substrate having:an isqlation region, t'&%%ﬂo%%aﬁ@é@egrpyi a

preliminary polishing cqmﬁosition containing abrasiveﬁ_grains, an alkali, a

WRHEr-SBitibTE hokyrRer. ‘st Water Swhereifi the coftdnt'st thewaterisbiline®

pohanepin therface of the isolation region is exposed; and

a final polishing composition used in finally polishing
the preliminarily polished polysilicon film till the whole
top surface of the isolation region is exposed,

wherein the preliminary polishing composition contains
abrasive grains, an alkali, a water-soluble polymer, and
water, and the content of the water-soluble polymer in the
preliminary polishing composition is 0.0075-0.05 % by mass,
and

wherein the final polishing composition contains
abrasive grains, an alkali, a water-soluble polymer, and
water, and the content of the water-soluble polymer of the

o)

final polishing composition is 0.002-0.01 % by mass.

11. A kit for use in polishing a polysilicon film provided
on a silicon substrate having an isolation region, the kit
characterized by:

a preliminary polishing composition containing abrasive
grains, an alkali, a water-soluble polymer, and water,
wherein the content of the water-soluble polymer in the
preliminary polishing composition is 0.0075-0.05 % by mass;

and

29
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preliminary polishing composition is 0.0075-0.05 % by mass; 35 and 29 an
adjuvant containing at least one ingredient of abrasive grains, an alkali, a
water-soluble polymer, and water, the adjuvant being mixed with the

preliminayy_ polishing compositien o prepate 2 final polishing; 5 composition.
12. A kit for use in polishing a polysilicon film provided on a silicon substrate
habirfan fsslation fegidh, tHe kit charatiéfzed By 20 A fralypsiishing
compasjtiameoatainingrabrasiesgrains,d anialkalt e water-salie polymer,
and \water, wherein the, gontent of the water-spluble polyme in,the final
p%ﬁshing cgmpos‘?tlon is 0.002°0°01 % ﬁy mass; and an ad?uvar% containing
affeae ohelingredient of 15 abrasive grains, an alkali, a water-soluble
polymer, and water, the adjuvant being mixed with the final polishing

composition fo prepare a preliminary Rolishing omposition- 30, o ovided
on a silicon substrate having an isolation region, the kit
characterized by:

a final polishing composition containing abrasive grains,
an alkali, a water-soluble polymer, and water, wherein the
content of the water-soluble polymer in the final polishing
composition is 0.002-0.01 % by mass; and

an adjuvant containing at least one ingredient of
abrasive grains, an alkali, a water-soluble polymer, and
water, the adjuvant being mixed with the final polishing

composition to prepare a preliminary polishing composition.
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