22 July 2005 -1 DESCRI PTI ON Abrasive Conposition. for Polishing

Sem conductor Device and Method for Produci ng Sem conduct or Devi ce Using
the Sane Technical Field: The present invention relates to. an abrasive
conposition generally enployed for polishing a seni conduct o2 $8% 28 and to
a nmethod for producing a sem conductor device using the conposition.
Background ‘Art: Recently, as a nethod fqryisolating elenents in a

sem conduct or devi ce, a shallow trench isolation nethod that ‘enables
production of sem conductor devices of -high package density has becone of
interest. This method is a techni quPESERIRTEPON nst ead of a conventi onal

| ocal oxidation of silicon (LOCOS). Specifically, trench isolationis a
met hod of - _interest in which a silicon nitride filmis formed on a silicon
subst r at e, PRFa3RAVRoRCIPERERLPE. formPeliahing dEerfidoanductiar el boe t drd

si licon niMetHedf Ebm PaoduthfgsBehdeconduc M iZed Uiy ENEanbe t h the
silicon nitride filmused as°- a stopper. The trench isol ati on nethod, being
capabl e of advantageously providing a. wi de. effective -elenent area, is

quite a prooLsi ‘eghni gue for producing. LSIs of high - package density.
When LSIsggéﬁ#g%a%aggﬁgg'density are produced through this nethod in

whi ch i Ltride fi IS, i,ded 22 July 2005 -2 d at h
oxi do 111 m to bERBo! | BREREDEny” ABVERRNR | < “HHAEE od 4 t h The CHPTEBIVe
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device and to a method for‘producing a semiconductor device

using the composition.

| Backgrpund Art:
‘ ﬁecently, as a method :for isolating IElements' in a
sémiconductor device, a shallow trench isblation method that
~ enables production of semiconductor devices of.high package
density has become of interest. This method is a technique
employed instead of a COnventional 1océl oxidation of silicon
(LOCOS).V | Specifically, trench 'iéolatioh ié a method .of
interest in which a silicon nitride film is formed on a
silicon subStrate, a shallow trench is formed, an oxide film
is formed on the silicﬁn nitride'film,_and_the'Sﬁrface is
planafized‘through-CMP with  the Silicoh nitride film uséd as
a stopper. ‘The frehch isolation ﬁethqd, beiﬁd“capable.of
,advan_tageou-sly pfdlviding‘ a widé: effectivé_ 'element; area, is
‘quite a promising teChniQué- for ‘producing: LSIs of .high
~ package density;r" | | o | | | :
When LSIs of hiéh péckage déﬁsity are produced thrOuéh

this method in which a silicon nitride film is provided



of f the renoval anmount of the surface to be planarized. Polishing can be
termnated in a well-controlled nmanner at a point at which a predeterm ned

renoval anount has reached.. Regardi ng abrasive conpositions s i%&g%e for
such a nethod, JP-A HEl 9-194823 discl oses an. abrasive co%% Y
contai ni ng abrasive particles such as of silicon nitride, silicon carbide,
graphite, etc. and JP-A HEl .9-208933 discjoses an abrasive conposition
containing silicon nitride powder and an acid such as gl uconic acid.

Al t hough these, abrasive conpositigns provide a high polishing rate due to

hi gh- har dne$TOFRRATIL 2P BFAAR afddm 4R BER Paliihedr arBHe Pk kshingretis on

t he polishe rface by, . t abr.asi ves, thereby causing probl ems such as
deteriorati gerﬁ(;efateﬁg vb’éfl? OE n@éi&Fol?Slns’:t,’TJrﬁ%ldﬁHJFoH?,eds iafc e t ReOPREF sh? ng
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represents aatab@A) fp-a MHES! 19014 e¥ P UR; SAPSLS Qb TGS 88hbosition
containing abraéive particles such as 6f_ silicon ‘n'it'ride,
silicon carbide, graphite, etc. and JP—A HEI 9-208933
discloses an abrasive .compo:sitﬁio'n containing sili;c.on nit;'ide
powder and an acid such as glucdnié acid. |
Although these abrasive cgmpos.ition-s provide a high
-pcliéhing ‘rate due to high—hardness abrasives incorporated
~ therein, many scratches a_re forme'd 6n 'the_ pol‘ished sﬁrface by
- the a.brasiﬁés, the;éby causing problerﬁs such as d_et:eribration
 of the pgi'formahce of-‘LS"I's. | |
| I.n édditipn,_ls'ince ‘the polishing index of ‘oxide film
(sili‘cdln ‘dioxide film is -typically used) wi.th‘ respect to
silicon nitride film rserving as a. s'toppér. (typi'cally,' ‘the
index is feprésented by "seléctivity".that is _‘ the rate of
po;ishing an c.inde"film divided by the fate of polishing a
_sil:i_.cqn' nj.trj.de’ filn.l).‘ ‘.ati:'ained through a‘ ‘lé_oﬁv‘en.tional
techhiqti_é : is uns'ati_sfac‘ltory-, ‘there is ‘a’ demand for -. fu.rt'hler
elevating the index. | | | I : |

In  view of the foregoing, ‘the preserﬁ: inventors

previously disclo_sed,_ in International Patent Publication WO




t hrough substitution by an H aton), -SO03H and - SGBMy groups (M represents
an atom or a functional group capable of formng a salt through
substitution by an H aton), with an optional chelating agent added
thereto when necessary. The inventors also proposed a net h&dJ$%L%%r ni ng
an el ement through shallow trench isolation by use of the abrasive

conposi tion. Wien such an abrasive conp05| lon as disclosed in the above
patent publication is used, a hlgh ‘sel ect?Vity" can. be attained and
scratches on the wafer. surface can be .advantageously reduced. However,

washi ng per fagA¥8meL of tdre podbsdeiveal egompbsaELons UﬁéﬁtlsfaaﬁﬁhlingUS a
Patent No. 5,738,800 discloses a, conposition containing water, abrasive

particles, asemirdamrctor adévdcecoopmprdsihiycwaper f OErd LEONPk edeWidd a
silicon. OXIde or silicon nitride, :and a nmethod.for formng a shall ow

trench |somaterrsnkuhleuar¢@nﬂeecﬁﬁpéhﬂdcnavbﬁgtaﬁnleEBtSOnetfﬁhccheﬂaly
specifies that a high "selectivity" can be attained only when the
surfactant|Q¥Q£nkﬁhkemtedmﬁreudamnng e ODHe SCTOMxt grbubps qm&enepabsents
Specifically, the enployed abrasive conposition contains a = -

f1 uori ne- corfai AtAY sok f &ct fnncithoanl agoowp cfapaippr opifrefetyifg 1-<0. 580t
However, since nost 22 July 2005 surfactants exhibit a strong surface

f oam generatﬁh@%p@ﬁbﬁtlhutabnashwalacﬁ \altdron, ef50gH and -S@Mesgroups
containing such a surfactant is not always suited for polishing a

sem conduct dMyr JeePresentsA HE| at®m 68r40adi Swrotienal pariaip ngapabied 6561
pl anari zi ng the semni conductor device surface including a principal
pollshlng s@@ﬁmﬁﬂqré sadé shymughhsubstitutdonndya an H atom), with an

cptlonal chelatlng agent added thereto when necessary. The
J.nventors_ also proposed a method for fo:_:'ming an element
thr_ough. shallow trench isolation by use of the abrasive
_ eomposition. |
When such anh abrasive 'lcc'amposiition as disdlosed in the
above patent ﬁﬁblicatib’n is used, a hié‘h “selectivity” can be
attained -and scratches on the wafer surface can be
adirantageeusly redueed‘. Hdv.éevexrl," waahing performance of the
polished wafez.'_sulrface‘ is un_satisfactory. | .
us Patent"-_Nd. 5,738,800 diseloses a compesition
| _C_ontain:}.ng water, - abrasive paiticles; a surfacta“nt, .an'd. a
eompoahd which can form a complex with"silicon,‘oxide or
.silicon .n'_it'r_ide,- 7 and a method for forming a shallow trench
isolation structure--by use of - the -composilt.ion'. ~ This patent
clea‘rly spedif‘ies'-'that a'--hi.gh “selectivity”- can be attained
only ‘when the surfactant :Ls added and that add:.tion of the
surfactant is essential Specifical]_.y, the employed abraSJ.ve
compos:.tion' contalns, a fluo‘rine—_co'ntra,ining surfactant in an

amount of ”approx_iraately 0.1-0.5%. _However, - since most




finish-polishing step maki ng use of a chelating. agent. However, the
two-step polishing nethod attains low efficiency l|eading to a problematic
| ow production yield. JP-A HEl 7-70553 discloses a poli shi n& | i ng(g?for
pol i shing an al um num cont ai ni ng substrate, which contains July, i ng
agent that can forma conplex in conjunction with alum num However, since
t he techni que disclosed'in that publication is.intended for application to
polishing a glass substrate or a.simlar ¥ubstrate, the performance
required of the conposition is conpletely different fromthat required

for form ngsmrfagitamts rexkibiBolaat $PFoRE " Wi ACSOE T A1 bR FF e sy
invention. As described above, in order to forma shallow trench isolation

structure, foams genexattinaprap@ntly f 04naBbaalsdSie ConfBIasidni 0fotib@ining
attains a high "selectivity, provide s few scratches on the pol.ished
surface. anduckadel ysuefagtsntabigsinget palwa)£s sulit@dh feashpsdishingbj£ct
of. the present, invention is to provide an .abrasive conposition for .
pol i shing aseadicoodadtoar déaniicee, that can-attain a selectivity of 10 or
more and i's usable 22 July 2005 advantageously for form ng a shallow trench
i sol ation struct wif=Ani HEIhi §O-t68140! |dbstloyeand epedlilstring nmethod for
renovabi lity of abrasive particles froma polished wafer through washing,
t her eby sol Plagarhaiaior hent semédoddantiacksdeaidepr shk€ase Ahnthedindj ect
of the present invention is.to provide a nethod for producing a .
seni conduct Brinedpred, paiishingstepalakingiuge phdhalishiyg ahtqpidvand @
decrease in_ performance and yield and in which there is used, in a |
shal | ow t reﬁéﬁlﬁbopﬁﬂ-il@ﬂilﬁ@ ngtepe makinge fusen xf a &t oppelating agent.
Howeirer, the two-step polishing method -at_tains low efficiency
leading to a problematic low production yield.
JP-A HEI 7-70583 discloses a polishing 1liquid for
polishing_ an aluminum-containing subs'tr-a'te;, v&hich contains a
chelating_ ‘agent that can form a complex in conjunction with
aluminum. _'However, since the technique disclosed in that
~publication is intended for application to polishing a glass
s_uijstrate or a similar substrate, | the performance required of
the compos'ition is _éqmplétely different from that required
 for forming a shallow tréndh_ isolation structure a'ccording to
the p;.?esent invention..
As described abdve; in order to form a shallow trench
: ';i_solation Structure,- t_heré is a strong dem_a'nd' for an abrasive
composition that attains a high “s’electivity, ”__'. -pi:ovide's few
scra_ttches on the 'polis'hed, surface and readily removes
' abrasive "partic.'.:'les ‘through 'ﬁashing. |
_'An dbjei:t of the present invention is to provide an
~ abrasive composition fot polishing a semicc'anductor.'devic_e_,

that can attain ‘a sﬁele'clt'ivity ‘of 10 or more and is usable




an abrasive conposition that exhibits a high rate of polishing an oxide
filmand a high ratio of. a rate of polishing a nitride filmto the rate

of polishing the oxide filmand provides few scratches omggiﬁ§'@£fd
surface that cause poor performance of an LSI and few abr &Sl % icles

remai ni ng on the polished surface after washing. D sclosure of the

I nventi on: The'present‘invention'provides_gp abr asi ve conposition for
pol i shing a semiconductor device, conprisihg water, microparticles of an
abrasive and a chelating agent, wherein the abrasive is cerium oxide, the
m cropart i-c,Iaéé’a@fta@@qlJE%aibxi fler haermingverage shalilbel e txerectof Osdlatfiién
pm, and, when - silicon nitride filmand silicon oxide filmseparately
formed on aS&FUCEdTesubYitht e highoughonybolirbijditys heaindi ndomeident! y in
under identical conditions, a ratio of a rate of polishing the silicon
nitride filmeEQvaRildity opLpopbprashye2PIUtickess £xon ha spbilishedxiw®fér | m
is 10 or .nmore. In the abrasive conposition, the abrasive further includes
addi tional EPYGEr WaahdRng orthanebshisniving theldfovementicnepadtravbaskar e

formed of at-_|.east &ne species selected fromthe group consisting of
al um num oxPR8, PIOPLERS-um oxi de, silicon dioxide, titanium dioxide,

manganese di'oxidgEl %%ran%ﬁgfse trioxide, chrom umoxide, iron oxide, tin
oxi de,, zinc oxi GBS ISRy REi BhepPresenfuinveation deorko HxaNidena

hydroxi-de, c¢alcium hydroxi de, magnesi um hydroxide, silicon nitride,
titani um ni %‘F%ﬁBH b%% n RECEHGENY | 13, c APRIFARAREEAT | AR UHFar FRRCANEan

di anond. In .abrasive conposition, the cerium oxi de has a concentration
of 0.1-10 nﬁégi/&éﬁd ﬁ?éege'bheggPaHﬁtégéﬁw i AN ddPrexyent neds dgcrease in

0.01-10 basﬁgr?grﬁgﬁcgasgngf'§{§id and in which there is used, in a
shallqw trénch'isoLation using the nitride film as a'éﬁopper,
lan abrasive composition :that‘-exhibits ‘a high' rate of
polishing an oxide film and a high ratic of a rate of
polishing a nitride film to the raté of.polishihg the oxide
film and provides feﬁr ‘scratches on‘a' polished. surface that
cause poor perforﬁance of an Lsi aﬁd few abrasive partiéles

rehaining‘on thé polished surface after washing.,

Disciosure of tﬁe invention&
The;presgnt inﬁention provides ﬁﬁ abrasive.Eompositibn
 for polishing ‘a -semicqndudfor devicé;'cémpfising 'watér,
microparticles of an abrasive'ahd'a chelating agént, wherein
the-abrasive is‘cerium oxiﬁé;jthe-micrOparticles'of cerium
_6xidé have an average particle size'éfZO.dl-i;O um, and, when
siiicoﬁ nitriqé_film and'siiicohfb2idelfi;m separatelylforﬁed
'dn. a silicon ~ substrate - through CVD, ~are  §blished

independently under identical conditions, a ratio of a rate

of polishing the silicon nitride film to.a rate of polishing




ceriumoxide. In the abrasive conposition, the ceriumoxide mcroparticles
and additional mcroparticles have a total concentration of 0.1-10 nass%
and the chelating agent is added at a nass ratio of 0.01-10 based on the
mass of all nicroparticles. In the abrasive conposition, t&&JéKeP82ing
agent is at [least one conpound selected -fromthe group consisting of

et hyl enedi ami net etraacetic acid (EDTA), c?@Tohexanedl am ne- tet raacet I C

acid (CyDTA), nitrilo=triacetic:. acid (NTA),

hydr oxyet hymmwﬂmemramxmalamﬁlfs ag) dof HEEFA) .+ ¢ |
et hyl enetri am nepentaacetic acid (DTPA), triethyl ene- tet ram nehexaacet ic

acid (TTHA), L-glinanthe- dabeakioaci tokpobiips 05 tHe (@bAAsive - further
am notri (et hyl enephosphoni ¢ acid), 1-hydroxy- ethylidene-I,1-di phosphonl C

aci d, ethyl dmetlitase-dadi ol ¢nzl hyheaeabam&@uee aGidy olishing The
di et hyI enetri am ne-penta (net hyl enephosphoni'c aci d) (5 al ani nedi acet 1C

acid (,Q - ARtjditimnadl awicesbace:clescade( férméEA)of aﬁpaléﬁs@eghécﬁgééiéﬁl d
(ASDA) et hyl enedi am nesuccinic acid (EDDS), im nodiacetic acid
hydr oxyet hy |Sedietididac ef ram acthe ( HEEDAD ardnbidtipiPpaed Arhmeheh agLe8é S
acid (1,3- PDTA) or a salt thereof. The abrasive conposition may further
conprise a md@mtomm,ngﬁﬂmnmaiddmd@n of t&n0mnaseRs e, | ﬁé‘ﬁ?aﬂ'@%
di spersant contains a poly(acrylic acid) noiety or a poly(methacryli
aci d) noi et giorigeabrdsnangsnepesitidimxide) uthrgntim abxddeye iron oxide,
m croparticles contains, as an inpurity, at |east one el enent
tin oxide,' zinc oxide, alumina-magnesia spinel, mullite,
“Zircon, alum:.nnm, hydroxide, _‘ é.alcium hydroxide, magnesium
hydroxide, sil’icon nitride, titanium nitride, boron ‘nitride,
| Silicon carbide, titanium carbide and diamond.

In the abrasive cqmpps:.tion, the cel_:'ium" oxide has a
concentration of 0.1-10 mass% and the chelating agent is
added at a mass ratio of ‘0.01-10 ‘based on the mass of the
cerium oxide. | |

In the abrasive compo‘si'tion, the cerium . oxide
microparticles and additional microparticles have a total
concentration of 0 1-10 mass$. and the chelating agent is
added at a. mass ratio of 0.01-10 based on the mass of all
microparticles | |

In _th_e abrasive composition, 'the chelating agent is at
least one compound selected from the group consisting of
,ethylenedi‘aini_netetraacetic acid- (EDTA), C:yciohexanediaminen
-tetraacet'ic 'acid‘ (CyDTA) , nitrilo triacetic . acid (NTA),
hydroxyethylethylenediaminetriacetic _acid ~ (HEDTA), di-

'eth_ylenetriam1nepentaacetic ac:.d | (DTP_A‘) ¢ -tr.iethflene—

tetraminehexaacetic acid (TTHA), L-glutamine-diacetic . acid




selected fromthe group consisting of Mgy, Al, K, Ca, Fe, N, Cu, M, Th
and U at a concentration of 20 ppmor less. In the abrasive conposition,
the ceriumoxide mcroparticles have a purity of 99.9 nasz%?ﬁwy re and

contain, as an inpurity, at |east one elenment selected fro oup
consisting of My, Al, K Ca, Fe, N, Cu; My, Th and -U-at a concentration
of 30 ppmor less. The present. invention Fdrt her provi des .a nethod for
producing a seni conductor .device, conprising forming. a silicon nitride
filmon seni ¢(GhRRLi or amibstrdt(methyleneptlcdPHomly I ea@YANY pa'ith%rbkag—
silicon nitride filmto thereby expose part of the sem conductor substrate,
et chi ng 'theeﬁhkad&ngmﬂilfdiphesphﬁhtonducheid$UbSté%h?l@hbﬁihﬂ&n@ztéﬁkﬁ
2005 -8 silicon nitride filmused as a mask to thereby forma trench,.
deposi ting almethybenenhaigpliohbeon thacdid)i,con ni dikedRylehet29dmsRetperta
exposed part of the .sem conductor substrate to thereby conpletely bury the
trench with tmethylénephosphieni¢ihoidppd H-ananigedi 28epoki 8BiAY (theapa),
silicon oxide filmwith the silicon nitride filmused as a stopper to
thereby sel@cradanjnediacetiic satidon exi-dDA)ERIaRpAG aigl niedl sl acid
wher ein planﬁrization- ol ishing is performed using' the abrasive
conposi ti on. %)m e?é%tylimﬁmme‘amdieriqor awdides (EDpem, cofnifbdlacetic
substrate haviqp*?n el enent -i sol ated structure produced through the
et hod. aci IDA), hydroxyethyl;minodiacetic acid (HEIDA) and 1,3~
prOpangdiaminetetraacetic acid (1,3-PDTA), or a salt thereof.
‘The abrasive composition- may. further comprise a
dispersant haﬁing a concentration of 0.08 masst or less. The
dispersant  contains a pol?(acr?lic écid) moiety or a
poly(methacrylic acid) moiety}_ '
The abrasive .composition excluding the abrasive
microparticles contains, as an impurity, at least one eiement
‘selected from the group consisting of Mg, Al, K, Ca, Fe, Ni,
Cu,'Mnf.Th and‘U at a concentraﬁion of 20 ppm or less.
In the abrasive composition, the | cerium_ oxide
microparticles'.have a purity of 99.9 mass% or’ more and
;ontain, as_an impurity, at least one element selected from
the group consisting of Mg, Al, K, Ca, Fe, Ni, Cu; Mn, Th and
U at a_concentration of 30 ppm or less.
The present invention further provides a method for
. producing a.‘semicondugtor_.device, cbmprising'_fo;ming..a
silicon. nitride-_ film on a semiconductdr sﬁbstrate,
selectively - remo?ing"part of the 'silicon‘ nitride film to

thereby expose paft of the‘sgﬁicohduétdr substrateg'etching

the exposed part of the semiconductor substrate 'with. the




When the' abrasive conposition is used, since the rate of polishing the
oxide filmis high and the selectivity of the nitride filmwth respect to
the oxide filmis large, the planarization-polishing step ¢ b 8 rformed
with high controllability. Furthernore, scratches being fo?ﬁgw %ﬂ g

poli shed surface can be reduced to-a great extent, and the still remaining
abrasive particles can readily be reaned-S#ronlthe poli shed wafer through
washi ng. Therefore the abrasive conposition is advantageously used as

et o, PoLLELay hlerest 98 T4 AR L9 D RpSRTLECPRUELRD Seecs (PRLLAY °
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Figure 1 is fill Si 'S a Cross se

showi ng the ﬁﬂ%cmcﬁﬁnafﬂi’éﬁi&ﬁﬂ?oﬂ‘?ﬁfhﬁ Hta 1&&8 o%{igefhh%&@ﬂm

in Figure 2 has been planarized to Torma s renc Irsolation

structure. RIHEIN&id idoR HiASSi fECl#1Q% SR egfat%"fn Zﬁg&%@pﬁ;ﬁgég&oxmgr@};m

substrate, wherein the coated silicon nitri

have been r esgheast fvely t heavbatheWsin epeh dﬁQi@tféi:[h r}l%tiﬁetﬁéoié@eheh
Figure 3. Best Mode for Carrying Qut the Invention: rasive _

conposi ti on wifeddig prpsaﬁarwaembhoaol%maa' ' Sﬁ ngpér%@ﬂn@and‘igﬂ{g deyhge.
wi Il now be descri bed.
abrasive comp051t10n.

The present inveqtiOn further providee a semiconductor
sUbstrate " having an elemenﬁ;isolaﬁed structure produced
through'the'methed.

‘ When the‘abrasive composition is.ueed, since the rate
of polishing the oxide film is highfand the selectivity of
the nitride film with respect to the oxide film is large, the

Vplhnarizationrpoliehing step can be performed with hlgh
centrollability; Furthermore, scratches belng formed on the
‘polished Surtace.can be reduced to a great extent, and the
stilir remaining ‘abrasive. particles 'can ‘readily be removed
- from .the polished, wafer lthrOugh. washing. | Therefo:e, the
,abraeive ‘compositidn lis . advantageously 'used as that for
polishing ﬁﬂe’ exide film - to form a eemicondﬁctqr device
hayiﬁg ‘a shailoﬁ “trench'_isolation  étfucture'*in ‘a .wellF

cdntrolled manner.

Brieijescriptien'of the Drawings:-

Figure 1 is a cross-sectional view showing a




When an el enent-isolated structure is forned through the shallow trench

I sol ation. nmethod, the surface of a substrate having an el enent-isol ated
structure (e.g., broadly .referred to as. a sem conductor devi ce{% nmust be
planarized. In order to neet this requirement, the present

provi des, an abrasive conposition for polishing a sem conductor device,

whi ch conposition . can effectively be use@d-for form ng such an

el ement-isol ated structure:. The abrasive conposition of the present

t 2 t I f d
et on 22edtdiRhcr oy el Se,zxw@g%faggz‘ﬂgsﬁ;&é@r el Fpbomedi
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purity is 99 nass% or her,

t | arl 9 h \Wien th o
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defective pseduesAdhaeseastpstl lé'“»ﬂ&:{éhf%hémgggigsﬂ k?ga}aeé‘r’%ﬁl%g&egnas

yield. Wien ceriumoxide is o h| gh- puri mass

ment i oned aboyere (feesEx theg e roparticles contain
M, A, K ng F% le C%E@E& Jdtha%d %Ebumaog)é%en ﬁI[|on for each

el enent, as | ow RSg3PePIM 18" al &% P 8ERERBLY. s]l'fbvgﬂganofh% Fer 1@65'@1.1&0{:5

preferabl y.3 ppmor |ess. Wen the ‘concentration se el emnmen

is in eXC&mbs)Eré}@ePpﬁheEQQnmﬂﬂ%?rsﬁ19@%9550: 4e Eriqugr%&ﬂ'ciﬁag@&urgs
descri bed above,  resulting.in an undesirably ow production
has beer; planarlzed to form a shallow trench ‘isolation
structure. .
Figure 4 is a cross 'secrtion éhowing the semiconductor
substrate, - wherein the coated silicon nitride film and

silicon oxide‘ film have been r_emoved ‘frbm‘the shallow trench

isolation structure shown in Figure 3.

Best Mode for Carrying Out the -Invenltion:'
The abrasive 'composi'tiori of thé pre'se-nt- inﬁéntion for

polishing a semiconductor device will now be deséribed.

| When an element-isolated structure ‘is formed through
the shallow trench isolation "method, the 'surf.alée of a
substrate hé.viﬁg an ele;neﬁ-t—isoléted strﬁcture {e.g., b;:oadly
_refer;ed to as a ,sef_niconductor ‘device) must be planarized.
In order to meet 'this‘_zf:equifemeht,' the pre.s'ent. invention
pr‘ovideé, an -habrasive | co_mpos;'i.ti_.on for ..poili.é.hing a
semiconductor devicé,' : whiéh | comp‘osition‘ can.‘ _'effectively' be
used lfor' forming such an :elemeht-'i"solaﬁed étrucﬁturé_. |

 The abrasive _c‘:ozﬁposi‘tioh‘ of the present j.miention




When cerium oxide is used for preparing the abrasive sem conductor device,
whi ch abrasive mcroparticles and a as abrasive mcroparticles conposition
for polishing a conposition conprises water, chelating agent. there can be

provi ded an abrasive conposition for polishing a seni conduc

2oluieQc e whi ch

conposition may contain, in 22 July 2005 -11- addition to the abrasive
mcroparticles, at ‘|l east one inpurity elenent selected fromthe group
consisting of My, Al - 'K, Ca, Fe, Ni, Cu,~MiT Th and .U at a concentration

as | ow as -

20 ppmor less, preferably 10 ppmor less, nore preferably 1

PPm or | esscomipeisesi Una®erde Mid it £t Bss PrsEer aRkY uhav &:akle 2B A9
particle size (d50) of 0.01 mto 1.0 m nore preferably 0.1 mto 0.5 m
Wien ceriuncheldeingi agepar.ticles having a d50 of less than 0.01 jimare
used, the rate of polishing an oxide film(usually silicon dioxide " film
formed on a sem Thedusépiwtlevixdledegs€asan tMberNaasind ERAPERILidSni bE
excess of 1.0 pm the polished surface readily receives.m cro-scratches.
Both cases the dpsesentt agreentiba %Eéﬁ@ﬁaﬁﬁytiﬁhs ShZgh( 45erifg, Uusedror
g

herein i-s preferably measured throu

. a dynamc light scattering nethod.
example, the purity is 99 mass% or higher, more preferably

- 99.5 mass% or higher, partiCularly preferably 99.9 mass$% or

higher. “When = the purityr is low{' impurity elements

dgtrimental'to semiconductor charactériétics are difficult to
remove ffom the suffa¢é of a sémiconductér device, even
though_thg po;ished semiconductbr device is washed. Thus;
the number of defective products‘ianeaées,.resulting‘in an
undesired low production yield. -

Whén ceriuﬁ oxide is-;f high-purity (e.g., 99.% maés%
or higher as mentioned above) (see Example i), the'cerium
oxide microparticles contain Mg,.Al, K, Ca, Fe, Ni, Cu,'U,'Th
and Mn ata.cqncentration, for each e;ement, as low as 30 ppm
or less,'preferably 10 ppm or less, more preferably 3 ppm ér
less._ When the concentration of any oflthese elements is in

excess of 30 ppm, the number of defective products increases

as ‘described' above, résulting in an undesirably- low

,prdduction;yield.

When cerium oxide is used as abi"asive mi'crop‘ai:t:i_.cle_s
for preparing the abrasive composition for pqlishing a
semiconductor device, which ‘composition comprises - water,

abrasive microparticlgs and a chelating agent, there can be

provided an. abrasivehr-compdsition for polishing a

semiconductor devige” which composition may  contain, in




The cerium oxide mcroparticles preferably have a prinmary particle size of
0.005 mto 0.5 m nore preferably 0.02 pmto 0.2 pm Wen the primry
particle size is less than .0.005 m the rate of polishing the oxide film
consi derably decreases, faillng to attain a high selectivitg2Juwg@eeas when
the primary particle size is in excess of 0.5 m the Polished surface
readily receives mcro- scrat ches. Both casgp_ar e di-sadvant ageous. The.
prinmary particle size. as used herein is preferably a value cal cul ated
fromthe specaddicrisyrfage ¢ Lea, et ermi ned through -t he BET met hod, .
assum ng that the particles” éﬁe iva| m&ﬁignathODSS,12afheleestunbne
oxi de (m cropptphe ) t n_the abrasive conposition of the
present |nvent|%w1£§$|%£ EE %8? Eﬁﬂ Fﬁ@mp§hﬁsﬁrngpcannﬁdsadng SECHMgasal
the concentration is

process preseur@aquéngN oI hi wever, ‘
preferably 0. 1-10 mass % : rgEl rg&ér ?’@Cﬁ@tm@s@@nmehrathen as low as
olishing an oxide film

concentrati ore0 ppmeSSrth $% ,the rate of |
decr eases, mhereéi when ?ﬁs éonc%ﬁ#% |§ﬂiRPmrP%x $, olo#® pmeférabby 1
i.e.

ef f ect connemmum&tqaggh an increase in anount of the cerium oxide,
an increase, in rate of polishing the oxide film cannot be attained. This

case is undesirablfhd N deF iy Of The cerium oxide concentration as
defined herein refers to the ceorilgﬁrﬁ; ol feF WALERE8E | oATeferablubrhavee an
ent used in the abrasive

conposi tion dverage Us8rtIRGAChH ing. a
conposi tion of tﬁe p?e]s:entegfenvgél?fgon?g\i"gl AExtOpRl dimcrtiched.. OTham, more

chel ati ng agppefeRybh¢ a @nP““|ﬁ$e|€tinQJq9ent When cerium oxide
microparticles ‘having a <ho of less than 0. bl um are used,
" the rate of polishing an oxide film (usually silicon dioxide
film) formed on a semiconductor' deVice decreases, whereas
.when the ds is in excess of 1.0 pum, the polished surface
readily ,receives. lmicro—scratches. - Both cases: are
disadvantageous. _ The average particle size (ds,) as used
‘herein is preferably measured through a dynamic :light
scattering method |
The cerium oxide microparticles preferably have a
primary particle size of 0.005 um to 0.5 um, ‘more preferably
0.02 pm to 0 2 Hm. When the primary particle size is less
| than = 0.005 pm, the rate of upolishing' the oxide film
,considerably decreases, failing to attain a high selectivity,
whereas when the primary particle -8ize is in excess of 0.5 um
the polished surface readily receives micro —-scratches. Both
cases are disadvantageous - The. primary particle size as used
herein is preferably a value calculated from the specific

surface area . determined through the BET method, assuming that

the particles are spherical.




with no particular Iimtations placed on the chemi cal structure thereof..

However, specific exanples of preferred chelating agents according to the
present invention include ethylenedi am netetraacetic acid (EDTA),

cycl ohexanedi ami ne- tetraacetic. acid (CyDTA), nitrilotriac@gielyZ308 (NTA),

hydr oxyet hyl et hyl enedi ami netri acetic acid (HEDTA),
di et hyl enetri am nepent aacetic acid. (DTPA), triethylene tetram nehexaacetic

acid (TTHA), L-glutaninediacetic- acid (G4A) v :
am notri (net hyl enephosphoni ¢ acid), 1-hydroxy- ethylidene-1, 1-di phosphonic
aci d, ethyl enedi afheecetriam?dbxide 2005r6pRERY2BSYN U HIGTAGIAN - in the
di et hyl enetri-am nepent a (et hyl enephosphoni ¢ acid), Q -al aninedi acetic acid
(a-ADA), a abiasived zompositdich (.6f- ARNe appakagtnedimdit oiCi daries
(ASDA) , - et hyl enedi am nesuccinic acid (EDDS), imnodiacetic acid (IDA),
hydr oxyet hyldepsnsdidig acet i ctlei dp¢ HEEMgandoAd3tiBhepansdchni A8t epraaeski ¢
acid (1,3-PDTA). O 't hese. exanpl es, ethyl enedi am netetraacetic acid
(EDTA), nitRieRsuUreedriag dp¢ NI 8hing. - al Howeedirgcethe armtentraADdn is
a- al ani nedi acetic acid (a-ADA), asparagi nedi acetic acid (ASDA),
et hyl enedi aRGRERFARLY c0 alt 10 ( EBBSE, . mork hydesuyabityhyl.i3vsnagksace! | cWAehd
(HEI DA) are preferable. Generally, -the chelating agent is used in the form
of a free di&l Gongesdinatiqoveder , laddi t itharof Gt.1e fassigci ¢hat zatki gbf
concentration s limted, due to-poor solubility thereof in water. Thus,
the chel ati RYHFHNG s dRef oxdsdle ufbdmi n dedredsrsn of whesebs. Alttdmugtheo
particular lLimtation is inposed on the salt species- in the present ,
i nvention, &£ORGEREEREAPIaMMBRI ubisal @X¢essr efody ably umedsitn tHtheaseffect
.commensurate with an incfeaSe‘ in amount of -the _cerium oxide,
i.e. an incr.ease‘ in rate of polishing the oxide film, canhot
-be attained. This case is undesirable in terms of cost. The
cerium oxide concentration as"defined'herein refers to the
| cerium oxide concentration in the ébrasivé composition during
use.
The chelating agent used in the abrasive composition of
- the present ‘invention will next be described.

The chelating agent may be a ‘known _chelating- ‘agent,
with no particular limitations placed on the chemical
structure thereof'. . However, 'specific examples‘ of preferred
chelating agents according to the pfesen_t invention include

| ethylenec_iiaminetetr_aacetic acid A'(EDTA), cyclohexanediamine-
' tetraacetic .acid (CyDTA) , nitlrilotriaceti_c . aci'd‘ (NTR) ,
hydroxyeth-ylethylene'diam1n-etriacetic © acid . (HEDTA),
| diethylenetriamiﬁepentaacetic acid . (DTPA), triethylene-
tet;a_minehexaacetic acid . {TTHA), L-~glutaminediacetic “acid
(GLDA),  aminotri (methylenephosphonic = acid), i—hydroxy—

ethylidene-1,1-diphosphonic acid,  ethylenediaminetetra




whi ch the characteristics of LSIs are possibly affected adversely.
Specific exanples of preferred salts. include lithium salts, sodiumsalts,
potassium salts and cesiumsalts. Exanples of preferred anines th % can
formthe aforementi oned quaternary amoni um salt include an%%AW520§ i mary,
secondary and tertiary am nes having a Cl-Cl0, linear' or branched,
saturated or unsaturated al kyl group; primary, secondary and tertiary

am nes having at | east one C6-C10 aronatrd3group; 22 July 2005 -14 and.
cyclic am nes such as pi-peridi ne and piperazine. The anount of the

chel ating agaméthyl dicepiisieshomiées - depepdi ng on taﬁetﬁylﬂﬂbtfiﬁﬁinepenta
microparticle concentration in the conposition of the pfesent invéntion, on

the pH of. t{ketPIENSpRs e OBcPa) | SEBD 1éﬁﬂﬁeai985t§lﬂc?c§8 RIPCERR) |

pressure during polishing.  However, typlca e nass o of "t he

chel ati ng agant—alaniﬁéauabeﬂee agidre Qfaianlm 0. @b
0. 05-5, further preferably 0.1-3.: VMeQ t he. nass % P% %Eﬁ?ﬁﬁgﬁ?og§ic

t he anmount ‘ofASDFS , C@Méj@cﬁmmﬂeﬁmﬁﬂh oratcgd hE{E@D‘SI)C;O“iﬁh.hbdﬁlﬁcEtiH‘

surface is small relative to the anobunts of abrasive particles which act

during pol i @iy, (IDARN nhyairpeye thadsaripiddindeyes . apddat(HEEIDA)Y @ndo0) 3~
effect of preventing direct contact between the cerium oxide

mi croparti clRropanedidnimtétmmmaeetic decidi (1) 37PDBA) t he rate. of polishing
the silicon nitride filmcannot be reduced. In contrast, when the mass
ratio is in exceff of thesean exdmmles il atﬂwl@eddmmmr&ertaiacmtic anacic

i ncrease in ambunt of the chelating agent, |leading to a cost disadvantage.
Fur t her nor e, (HDT@)abrmistimlmmmoetionaoﬁ.dt H@Im)efseﬁt almﬂlﬂédi?ab@ﬁﬂc capiain

an addltlonal abrasi ve in conbination
-ADA), -alaninediacetic acid (tx-ADA), asparaginediacetic
acid (ASDA), ethylenediaminesuCCiniC'acid (EDDS) and. hydroxy-
ethyliminodiacetic acid (HEIDA) are preferable.

Generally, theichelatingfagent‘is'used in the form of a
rfree acid or a salt. -HoweVer,-addition of the free aoid at 8
high concentration is limited, due to poor solubility thereof
in water. Thus;‘tne'chelating'agent is preferably used in
the form of a'salt."hdthough no particular limitation is
imposed on the salt speCies in the present 1nvention, a

- quaternary ammonium salt is preferably used in ‘the case in
which the characteristics -of LSIs are pOSSibly affected
,adversely. ‘

Specific examples of preferred salts include lithium
salts,, sodium -salts, pota351um salts and cesium -salts.
Examples of preferred amines that can form the aforementioned
quaternary ammonium salt include ‘ammonia; primary, secondary

'3and tertiary amines haVing a Cl c1o, linear or branched,
saturated or unsaturated alkyl group; primary, secondary and

tertiary amines having at least one C6-C10 aromatic group;




with ceriumoxide. In this case, the amount of the additional abrasive is
0.01-50 nmass, preferably 0.1-20 nass% nore preferably 0.5-10 nmassl, based

on the total amount of the abrasives. Preferably, the tot aéz m Cé&?%rt icle
concentration of cerium oxide and the additional abrasive i< J¢y ¢ mass%
based on the mass of the conposition, and the 22 July 2005 -15 anmount of a
chel ating agent added is 0.01-10 tines thf total  mass.of the

m croparticles. -The average particle sizée 8 the additional abrasive other
than ceriumoxide is preferably 0.01-1.0 m nore preferably 0.1 mto 0.5

P. M Pref er 8bky cyciié caddiinesn auchbrass ipipdral dimty tamid ip dpersed faed ed from
anong conpounds,- such as al um num oxi de, -zirconium oxide, silicon dioxide,
titani um di oxi de Theanamoest odi othele chdilaiganesgenti @6 dee alded urapddle,
iron oxide, tin oxide, zinc oxide, alum na-magnesia spinel, mullite, .
zircon, al udeRendangr oxi die ceerium byddeximderopagrdylendotbent e icy lirgon
nitride, titaniumnitride, boron nitride, silicon carbide, titanium

car bi de andtBramsmposditiidresef tbepquresenial inventioni den zthe opHuBLOMHis,
silicon dioxide -and titanium dioxide are advantageously usable in

parti cul ar : “RROgLEieRenandnednalpatiskingnposndibhonscosvthg 4® pdvcess
present invention may further contain a dispersant. In this case, an
abrasi ve coRpBSFEFSn d@¥ipg| ipmkishingseni Howeweryr typicellyn wbheh madss
di spersant content is  adjusted to 0.08 nmass% or less, is preferred. Known
di sper sant sTAE{CbOIentheychedating HEgentiehoi @ead.wi speidants pifefidrddy a
pol y(or gani grggxyl I c acid) isﬁgr eferred. Exanples of such dispersants

i ncl ude a d sﬁ Ts¥ ng Mfeéht BrefgrabdYa $odStcr urthey dprefecablyr 0.d-3.

POl y(metNaGNeh®the mass ratio is less than 0.01, the amount of the
chelating a'gent‘ adsorbed .onto the 'silj;con nitride . film
_sﬁr‘fa'ce is Smali relative to the amounts of abr'aéive
particles which act during polishing, forming a poor
adsorptibn layer and attaining a poor effect of fnr;'eventing
direct contact between the cerium oxide micropartiéle‘_s and
the silicon ‘nitrid.e_ film. Thué, the rate of polishing the
silicon nitride film ca'nno‘t_be' reduced. In contrast, when
the mass ratio is in excess of 10, an effect fails to be
commensurate with an in;:rease in amount of the ‘chelating
agent, leading to a cost disadvantage. |
| | .Further;nére, the abrasive composition of the present

' inveni;ion may containl' an additional abrasive in combi‘n_ation
with | cerium oxide.' ..In' _t_his case, the -amoﬁrit,‘of:‘_' the
additional abrasive is. O.‘01-50 mass$, 'pre.ferab]'.y 0._1-;20 Imass%
more preférabiy 0.5-10 mass$, ba,seci on the total 'a:ibu’nt of
.thé Iabrasives . Pr'ef'erably., :'t.h',e‘ total miéropaiticle

conceptration of_- cerium oxide and the ‘additional abrasive is

 .0.17-10 mass% based on the mass of the composition, and the




acid) noiety. The abrasive conposition of the present invention may enpl oy
the poly(organic carboxylic acid) in the formof an amoniumsalt or a
guat ernary anmoni um salt of other organic am nes. 22 July 2005 -16 The
abrasi ve conposition of the present invention provides higR2duy&@bvity of
the rate of polishing a silicon oxide filmto that of polishing a silicon
nitride film The selectivity can be adjysted to 10 or higher, nore
preferably 30 or higher, particularly prefierably 50 or hi:gher. In
addi ti on, use of the abrasive conposition. of the present “invention
drastical | y ¥QHides0Eca atbalaging agenpolaidsieat is W ferel @neiRedareStotal
washout efficiency of the abrasive particles remaining on the.polished
waf er. The MaYHPL the mirapartiches | ovlhe cavbrage! paroNcse ¥CLET 8Fi Fh

sem conduct or, devi ce by use of the abrasive conposition wll next be
described. PRAIFORA | 3bgasivebeother h thairer eacduo ¢XEdelr A NGBefeAsbly
shown in Figqure 1; the surface of a sem conductor substrate.l nmade of a

subst ance, Sufd-lad $m,i sore iprefieminly O.akiyh zesl 6 05 tyaer eby form a
subsequently, .a silicon nitride film3 having a

silicon oxidefilmﬁ%ang o
thi ckness of 2065fherhlexanthe, addisponiaied abirersdore t imughrii t sl yue

such as CVD;, eglex%, a recess having a width:-of 500-5000 nm for exanple, is
formed in. S°pred&fcr FERBd 3BENG o mPQURds i ISwan s riabriitum3 okbde, a

shallow-treggg is.to be formed_ through a techni que such as
phot ol i t hogf ZpAT AR RE1GEe o“’f’-]é-cﬁﬁbb’%@@idﬁr.- tigianiauehicni de henanganese

sem conductgioxj_aubst ate 1 is selectively etched, with the silicon nitride
film 3 having a recesS MINIReSet iHhissd dey achueriumo adideby ifonmexide,

shal | ow tin oxide, zinc' oxide, alumina-magnesia spinel, mullite,
zircop, ~aluminum 'hydroxide, .calcium hYdroxide,' ﬁégneSium
hydroxide, silicon nitride, titéniuﬁ ﬁitride,.boron nitride,
silicon carbide, titanium carbide and diaﬁond. 0f these
compounds, -aluminum oxide, zirconium éxide, silicon dioxide
and titanium dioxide are advantageously usable in particular.
The aforementioned abrasive compositioﬁ- according to

the presgnt invention may further contain a dispersant. 1In
this case, . an abrasive éompoéition.' for poliShihg é
.semiconductor- device, in .whith -the ﬁispersant‘ content is
adjusted to 0.08 masst or . less, is preférred. Known

| diépersantg may_be gmployed as the aforementioned diépersant.
of these, -a.-poly(organic éarboxylic' acid) is preferred.
Examples pf _éuéh dispersants include a .dispersiﬁg- agent0
having a poly;acrylic aqid) mbiety _0;  a poly(methacrylic
acid) moiety.  The abrasive cbﬁposition‘ of the present

invention may employ the poly (organic c‘:arboxyli.craci.c_i) in the

form of an ‘am:qoniM‘ salt or a quaternary ammonium salt of

' ‘other organic amines.




trench 4 having a depth of 500 nm for exanple. 22 July 2005 -17 On the

entire surface of the sem conductor substrate 1 coated with the silicon

nitride film3, a silicon oxide film 5 is deposited through a technique,
oA i 00

such as bias CVD that is a technique for attaining a good operty,
to thereby conpletely bury the trench 4 with the silicon oxide film5 (see
Figure 2). The thus-obtained surface of the silicon oxide film5 has a
recess on. the buried trench 4. Fbmever{'%ﬁ‘.planarization-polishing t he
sur face maki ng use of the abr.asive conpositi.on; the surface is gradually

polished to thermy yilstasive! apenpssitass. AF t hdePoldsdudie PriceesSion
the surface of the silicon oxide filmbecones conpletely planar to thereby

renove the peoedsels dnidhesdlemeivitynsf! thee raelel Yrehbalidisiggy r£aghescdhe
surface of the silicon .nitride film3. the polishing is term nated when

the surfaceoxddet fdlsi [icorhat tof dpolibhifgi & @paTesh nitisideé timnch fhe
for shallow trench isolation is fornmed as shown in Figure 3. Although the
silicon nitSedectivity mman dee vadissted tostbabimhifgHen,f cicms ereféeably
sem conductor,, the filmis typically renoved as shown in Figure 4. In the
af orement i 0A€d @r arfukghrenti opaxdilicstliard f opreferably as6habdt omiighwrch = In
i solation structure, a high ratio of the rate of. polishing the silicon
oxi de to thaddadtipsli shsag athe tiiel | sonasivei doompo®it bomi gif sehectpmwesent i s
required in_ order to effectively polish the silicon oxide filmand to
accuratel y i8venkion tHsagbicedilyy wednceBe porathbingur bacetheoipel tistsed
with the level of the silicon nitride film In 22 July 2005 -18
‘ -surface and enhances washout efficiency of the abrasive
particles_:emainiﬂg on the polished wafer. |
The method for forming a shallow trench isolation
structure in a semiconductor device by use of the abrasive
composition will next be described.
The method is described with reference to the drawings.
As shown in Figure "1, the surface of a semiconductor
substrate 1 made of a substance, such. as silicon, is slightly
oxidized to thereby form a silicon oxide film 2 and
subsequently, a silicon nitride film 3‘havihg a thickness of
200 nm, for example, is deposited thereon through a technique
such as CVD. Next, a recess having a width of 500-5000 nm,
for exampie, is formed in a predetermined position of the
‘silicdn'ﬁitride film 3 where a shallow trench is to be formed
through a technique such as bhotolithqgraphy making use of a
 photoresist. o |
Subsequently} the - semiconductor . substrate 1 is
selectively etched, with the silicon nitride film 3 having a

recess therein Utilized,as a mask, to thereby'form a shallow

trench 4 having a depth of 500 nm, for example.



addi ti on, when the planarization-polished surface is scratched, LS
characteristics nmay di sadvant ageously be inpaired. The abrasive
conposition of. the present invention has been developed in order to
provi de an abrasive conposition optimal for carrying out t#@dJuly2005

af orenenti oned planari zation polishing. Use of the abrasive conposition of
the present invention can achieve a selectivity of 10 or higher,
preferably 30 or higher, nore preferably-89-or higher that varies
dependi ng on the size and anpbunt of the abrasive 'particles and on the kind

and amount of theomhehat iehdid@eHur fatd ab R Eﬂéhis?\gdi o%%c{t%ler.l a%l#]be%t},ﬁte 1

pl anari zation polishing.. In addition, another advantage S

scratches orcadteed pad tis hele syiiﬁésncﬁ&lt?@dteefﬂ\iﬁf Aand t#&;‘ijb%%ré‘g?n%@ée idegJym

particles remaining on the polished wafer can effective
washi ng. PolS sk ndegays itsed ofhid@gRbE aEe¥Bng QHRIS isiicd) hes @ ,
I nvention can be perfornmed through a known g‘gﬁ shi ng a(r;f"fetlif'ro@]fd‘S or aS@E%atm]ésal
mechani cal goltiesthmignlec MR)r retittenichink€a RFSSE Bur PMeHthAsh L next
described in nore detail giving exanpl gs‘, “whi chﬁslﬁ%u]%ﬁé%ot %’enge’(;n%l?ﬁeeb as
linmting th&ompletelon biney ethe Btindle 4: wlehi WROXE I 86n Nbgh dRUrdity VIS

prepared froma comercially available cerium-carbonate through heat

treat nent. TH€et Bdgumee@ar.ed cerium oxide had an average particle size
(dso) of 0.2 m a-primary particle size of 22 July 2005 -19 0.08 pmand a

purity of 99.9. Mfiesothustolybeinédheanirfalce afl ¥hieS SiAtisonr 0L EALT &tiilan Pf
each of elepents My, Al, K, Ca, Fe, N, Cu, M, Th and U = 3 ppmor |ess).
Subsequent | as a recess on the buried trench 4. However, by
plana;izétion—pqlishing the surface Vmaking 'ﬁSe: of the
abrasive composition, the surféce is gradudlly polished to
thereby yieid a_planar surface. As the poliéhing ﬁroceeds,
the surface of ‘ther silicon oxide film becomes completely
planar tq thereby remove the recess from thé trehch 4 until
the polished éurfage reaches the surface of the' éiiicon
nitride film 3. the polishing is terminated when the surface
of the silicon nitride:film 3 is exposed. Thus, a trench 5’
for éhallow trench isolatioﬁ is fbrméd as shoWﬁ in Figure 3.
Although the _éili¢on nit:ide  fiim 3 mayx‘sefve ~as an
insulating film formed on the semiéohductor, the film is
typically removed as éhown in Figure 4. | | 7 |
| In ‘thé »aforementioﬁed ‘plaharization: bblishing for
forming a Shailow trénch isola#ion'strudture,.a high ratio of
the rate of polishing the silicon oxide to that of polishing
thé>silicon nit:ide,'ile, a high seieétivity;.is requifed in
order to efféctiyeiy polish the silicon oxide film and to
accurately terminatejthe polishing when the'bclished surface

coincides with the level of the silicon nitride film. In




1 mass% of the prepared cerium oxide mcroparticles, 0.3 mass% of

tri ammoni um et hyl enedi am ne tetraacetate (EDTAH3(NH4)) and the bal ance of
water were m xed to thereby prepare an abrasive conposition in slurry
form In the conposition, the EDTAH3(NH4) was i ncorporated 2 W0 he
ratio by mass of the EDTAH3(NH4) to cerium oxide was controlled to 0.3. The
pH of the conposition was 7.2. After. renfgal of. the abrasive

m croparticles fromthe sturry was conpl ét&7 the remaining aqueous sol ution
was analyzed, and the concentration of each of the inpurity elenents M,
A, K, . Ca,afditlion,Cu, when Ththed plasatopatién-peldshe@Pm Hirf£s6. is
Subsequently, the abrasive slurry was evaluated in terns of polishing

per f or mancesonathbed; | | ¢&1 dichdrkcteristhos Smbiycorlidadviatt alfdonsliyn e
followi ng manner. [Polishing Conditions] Material to be polished: (1)
Silicon diokmﬁéireﬁn1(filn1‘thickness: approximately 1 pm) forned through
CVvD on a silicon wafer having a dianmeter. of 6 inches and a thickness of
625 pm and (2) Fhej chrasive deompomitiionm ¢hi theessresappr dxiventebn has
pm formed through CVD on a silicon wafer having a dianmeter of 6 inches
and a thi ckpeeR gevedoped . imagdrdesubte- papendeypen pabrabing pahdoasition
polishing a sem conductor device (1CL000/ Suba400 produced by Rodel-Ntta
K. K.) 22 JuPBtImat -Laor pelarsming appdr athe: aferenert pohed hiplgreacvatd dnor
pol i shing a sem conductor- device (Mddel SH24 with a surface 'plate

di amet er of PEABSRINTpr odRR doBy thsccalPFnasitve, compositRomtobnthet pussent

surface plate: 70 rpm. Process pressure: 300 gf/cnR. Slurry feed rate: 100
m/min. lnventlon‘ can achieve a selectivity of 10 or higher,

preferably 30 or higher, more preferably 50 or higher that
‘varies‘ depending on the éize ‘and amount of the abrasive
particles and on the kind and amount of the chelating agent,
attaihing highly'controllable planéfization polishing._ In
addition, andther advantage lies in thatl$cratches on the
polished surface can be removed and that" the- abrasive
particles remaining on the polished wafer caﬁ effectively be
‘removed by washing. |

Polishing by use of the abrasive. composition of the
~present invention can be performed through a known.pélishing
method' or a chemical mechan;cal polishing (CMP)_méthod.

The present invention will nexﬁ be described in more
detail giving examples, which should_ not be construed aé
limiting the inﬁention thereto. | |
Examplg 1l: | -

| Cerium qxidgr.of .highl.purity ﬁas' preﬁared'.from‘ a
. commercialiy avaiiable | ceriuﬂ carbbnate ‘through heat
treatment. The thus prepared cefium.éxide'had an évgrage

particle size (dso)  of 0.2 pm, a primary paftiéle size of



Polishing tinme: 1 mn. [ltens and nethod of evaluation] Polishing rate:
Measured by an optical-interference-type filmthickness neasurenent
apparatus. Scratch status: Dark-field observation under an opti cal

m croscope. (Three percent of the wafer surface was obser £
magni fi cati on of 200, and the nunber of detected scratches was reduced to
nunber/cnR.) Remai ni ng abrasive particles: Dark-field observation under an
optical microscope. (Three percent of thel@afer surface was observed at a
magni fi cati on of 200, and the nunber of 'detected scratches was reduced to

nber/ cng. | | Lghi £ f h
ostod v e vas TSt by <RI g i (3 pir Sanao 07 | RERER: niihekiana

eval uated. @halysik Idaeal esbideitideionabe YadroldShii Syl C
dioxide filmwas as high as 4340 A/mn, and the rat eéo?mé%g itsJI ’ng t'he”’

silicon nitcCadeFefi Ni,wea, aBnGons demal ¥ 30 ‘ N, @;ggg:h Ny t he
selectivity is as high as 121. 22 July 2005 \ﬁﬁ&?#éasggcfl tion, no scr% ¢h
was observell amzst hef tbhe Shréparedi drdtm | bwige tiﬁfcf"ﬁbéfe cDbk! 1 4F. 3
film Furthernore, the abrasive particles remaining on the silicon

di oxi de filmaas¥ silofon nikiameohium vwer @thgurtddd irer Gk LdietaitG

0.38/cn2, respectively. The results indicate that the abrasive particles

were sati sf 4EDDAH J(NRyhedmi fthdSdDiSe 20E OwlteFNGePeOMBRYE tf thEHHE 1

was repeated, except that. _
brepare an abrasive composition in slurry form. In the
composi-tion', thé EDTA-H-B(NH;) was incorporafed so that the
ratiq' by mass. of the EDTAH3(NH,) to cerium oxide was
controlled to 0.3. The pH of the composition wa.s '72 After
removal of the abrasive microparticles from the slﬁrry:was
_c:omplete',' the remaining .aqueoﬁs -solution. was analyzed, and
the concentration of each of the impurity eiements Mg, Al, K,
Ca, Fe, Ni, Cu, Mn, Th and U was found to be 0.5 ppm or less.

. Subsequently, the abrasive slurry was evaluated in
terms of polishing performance on the silicon dioxide film
and silicon nitride film, in the following manner.

[Polishing Conditions] _

-Materia.i to be _polishéd: (1) Silicon dioxide film. {film
thickness: approximately 1 um) formed through CVD‘ on a |
silicon wafer having a diameter of 6 inches and a thickness
of 625 um, ‘and ('2)" sjilircon_nitrid‘e film (film thickness:
approximafeiy 0.5 um) formed through CVD on a .si‘lic_onrwafer
hav;i.ng a-diaﬁeter of 6 inéhes and a thicknes$ of 6‘257pm.1

| Pad: Double-dayér-typé | poliéhing f:uad for polishing a
' -semicbnductbr device (IClOOO/Suba_AOO préduced by ﬁodel-Nitta

'KDK.I ) -



the cerium oxi de concentrati on and EDTAH3(NH4) concentration were changed,
to thereby prepare slurry sanples. Each slurry sanple was evaluated in a
manner simlar to that of Exanple 1 The results are shown in Fa?@& 1.
Example 9: A poly(acrylic acid) ammoni um salt was added to £hely gP0%si ve
conposition of Exanple 1 to thereby prepare a slurry having a poly(acrylic
aci d) ammoni umsalt content of 0.004 nasz. The thus prepared slurry was
evaluated in a manner . simlar-to that of BXanpl e 1. The results are shown
in Table 1. Exanple 10: ., The procedure of Exanple 1 was repeated t.o :
prepare-an abr afold shamgosidppardfusd urgnefoide PEEhif@t Michine for

al ani nedi acetic acid (f8.-ADA) was used as a chelating agent in place of
t he EDTAH3( WMed)isaidg leatsemimondue et edewwboe dMdddlt Ise-otdo Wit ndy USir it &f
the slurry to the neighborhood - of neutrality. The thus prepared slurry was
eval uat ed i Platendiiagme teimidfa6 oo rhatpmfdiited by Spedd®ar eSsl ; sLid £) shown
22 July 2005 -22 in Table 1. Exanmple 11: The procedure of Exanple 1 was
repeated to prep&odagionabrads wf curfesid ipdmtier stQurrpmform except that
0.5 mass% of  nitrilotriacetic acid (NTA) was used as a chelating agent in
pl ace of the EDTRMOCERIE4pPressuriest Hohwgfiion®wat er was -added thereto to
adj ust pH of the slurry to the nei ghborhood of neutrality. The thus
prepared slurry #a8r&valfegdeaaitie:a l0famigmiginilar to that of Exanple 1.
The results are shown in Table 1. Exanple 12: o

) - Polishing time: 1 min., - '

[Items and method of evaluation]

Polishing rate: Measured by an'optical—interference-type
film-thickness measurement apparatus.

Scratch status: Dark-field observation under an optical
microscope.

(Three percent of the wafer surface was observed at a
magnification of 200, and the number of detected scratches
was reduced to number/cm?.)

Remaining abrasive particles: Dark-fiéld obsérvation

" under an optical microscope.

(Three percent of the wafer surface was observed at a
magnification of 200, and the number of detected scratches
was reduced to number/cmé.) o

 The abdve-desqribed polishing test was performed, and

the tested wafer'wasiﬁashed by scrubbing with pure water,

- then'spin-dried andfevaluated.‘ The test revealed that the
rate of polishing'the silicon dioxide film was as high as
4340 A/min, and the rate of polishing the silicon nitride

film was as considerably low as 36_A/min.T Accordingly, the

selectivity is as high as 121.




The procedure of Exanple 1 was repeated to prepare an abrasive conposition
in slurry form except that 0.5 mass% of hydroxyethyli m nodi acetic acid
(HEI DA) was used as a chelating agent in place of the EDTAH3(NH4) and t hat
ammoni um wat er was added thereto to adjust pH of the sl urry22¢dy@R@s

nei ghbor hood of neutrality. The thus prepared slurry was evaluated in a
manner simlar to that of Exanple 1. The results are shown in Table 1.
Exanpl e 13: The procedure of Exanple 1 vva"52]r‘epeat.ed to prepare an abrasive
conposition in slurry form except that 0.5 mass% of asparagi nedi acetic
acid (ASDA) was uBed additidre) atriog sageitich | waBl a6Bsefvele &GDTAHEHAHLand

that ammoni um V\{ate‘r. was added thereto to adjust pH of the slurry to the
nei ghbor hood1 bfcareut chilaxtide Thefitlhus prepatkd SIsHTVedRS M MHLd k1A,
manner similar to that of. Exanple 1. The results are shown 22 July 2005 -23
in Tabl e 1. Fus&hfymorel tThe pbrasdwee pairtieliay erdmabisiig et eHet 91 PIEPAT €
an abrasive conposition in slurry form except that 0.5 nmass% of
et hyl enedi aftiesiie i flimagind (EDRyomanitsddeast ¥l hebabi TourdDErd himBbace
of the EDTAH3(NH4) ,and that ammoni um water was.added thereto to adjust pH
of the slur@ %Y e andi hii¢/ieodd ofesmedtivély. ThBhéhugulapar eAdSEaEeY
was evaluated in a manner simlar to that of Exanple 1. The results are
shown in Tat_if'l b thepphrarive mEetitked  were satisfactorily washed off.

~ Examples 2 to §: | ' | '

The prqcedure of Example 1. was repeated, except that
the cerium oxide concentration and EDTA-H-3 (NH, )} concentration
were qhanged,, to thereby prepare slurry samples. Each slurry
sample was evaluated in a manner similar to that of Example 1
The results are shown in Table 1.

Example 9: |

A poly('acrylic_: acid) ammonium salt was added to the
abrasive composition of Example 1 to thereby prepare a slurry
hairing a po_ly(acrYlic. acid) ammonium salt content of 0.004
mass%$. The thus PpPrepared slurry was evaiuated in a manner
similar to that of Example 1. The results are shown in Table
1- | . N .

Example 10:
The procedure of Example 1 was repeated .to prepare an
- abrasive cotnp'oSition in  slurry form, except that g -
- alani_ne_diacre,tic acid (B -ADA) was used as a cheldting agent
in placg of the EDTA-H3 (NHJ and - that ammonium water was
added thereto to adjust pH of the slurry to the neighborhood

of neutrality_. The thus prepared slurry was evaluated in a

- manner similar to that of Example 1. The results are shown




except that no EDTAH3 (NH,) was

The procedure of Exanple 1 was repeated,
added, to prepare a slurry. The slurry was evaluated in a manner simlar

to that of Exanple 1. The results are shown in Table 1. Wen the slurry
contai ned no chel ating agent, the selectivity was | ow and tBéJdl§r88pve
particles were removed insufficiently fromthe polished wafer surface
t hrough washing. Conparative Exanple 2: Igg_prOCedure of Exanple .1 was
repeat ed, except that cerium oxide particl®s having an average particle

size (dso) af '% pmand a primary particle size of 0.13 mwere used, to
prepare. a sl drft i@ %4urry was eval uated .in a manner sinmlar to that of
ul,ts are shown in Table Wien the cerium oxide particles

Exanple. 1. e _res
had an averaé@ﬁ&ﬁiﬁ(ﬁ¥§22_July 2005 -24 size in excess of 1.0 m a large
nunber of scratches were formed on the wafer surface. Conparative Exanple

3: The procedure o ERFPFRIUrenst dptanple dxoead tépeatedi ¢ Péefare an

particles hayi n_average particle size (dso)  of 0.008 mand a prinary
particle si z\éb(%gsg.vﬁofoﬁﬂ%@rjé:%%’ed-n s yrrspaficrm, séxceyt Ghet sb LS 'Ha ¥ of

r.simlar to that of Exanple 1. The results are shown

| uat ed i
Th Tabl o In@ﬁggqgﬁgr&QFFG&Foﬂqié|ﬁﬂﬂ&&1uwerugedpasﬂaﬂﬂhéﬂ&ﬁiﬁﬁ agéft in

in Table 1. .
olishing the silicon oxide filmwas

than 0.01 p he rate of
considerab|§B+8%ﬁ i ch ?sEggﬁdgﬁiﬂﬁdleaﬂdrthpmaaanmmiMﬁewaEErJWééZQHEEd
thereto to adjust PH of the slurry to the neighborhood of
neutrality.' ‘I‘he_ thus prepared slurry was evaluated in a
manner similar to that of Example 1. The results are shown
in Table 1,
Example 12:

The procedurefof 3xample l‘was repeated to preéare an
abrasive composition in slurry form,-éxoept that 0.5 hass% of
hydroxyethyliminodiacetic acid (HEIDA) was used as a
chelating agent in place of ﬁhe EDTA-H-3(NH,) - and that
amhonium water‘was added thereto to adjust pH of the slurry
to tho neighborhood of neutrality. The thus prepared slurry
was evaluated in a manner similar to that of Exaﬁple 1. -The
results are shown in Table 1. | | o
Example‘lé: |

The prooedore of Example i was repeatod to prepare an
abrasive compositien in slurry forﬁ, except'fhat 0.5 moso% of
asparaginediacetic,ocid‘{ASDA) was used as'a-chelatinolagent

~ in place o'f‘, the EDTAH-3 (NH,) and that ammonium water ‘was
: addod thereto to adjust_pH of the siurry to the noighborhood
of‘neutralityf The thus prepared slurry was evaluated in'a

manner simi;ar to that of Example 1. The results are shown
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in Table 1.
Example 14:

The procedire. of Example 1 was repeated to prepare an
abrasive composition in slurry form, except_that 0.5‘mass% of
ethylenedlaminesucc1nlc acid (EDDS) was used as a chelating

agent in place of the EDTA-H-3(NH,} and that ammonium water

‘Was added thereto to adjust PH of the slurry to the

neighborhood of neutrality The thus prepared slurry was
evaluated in ‘a2 manner similar to that of Example l.  The
results are shown in Table 1. - ' : 5
Comparative Example 1:

The procedure of Example 1l was repeated, except that no
EDTA-H-3 (NH,) was added, to prepare a slurry. The slurry was
evaluated in a manner similar to that of Example 1. The
results are shown in Table 1.

When‘ the slurry_ contained. no chelating agent, the
selectivity was lOW‘and_the abrasive particles were removed
insufficiently from the polished wafer ‘surface through

washing.

Comparative Exaﬁple 2:

The proc:edure of Example 1 was repeated, except that

cerium oxlde partlcles having an average partlcle 31ze {dso)

of 1.9 um and a prlmary particle 51ze of 0.13 um were used,

to prepare. a slurry. The slurry was evaluated in a manner

simllar to that of Example 1. ‘The results are shown- in Table

1.

When the cerium oxide particles had an average particle
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22 July 2005
. =24~
size in excess of 1.0 pm, a large number of scratches were
formed on the wafer surface. .
Comparative Example 3:

The procedure'Of Example 1 was repeated, except that
cerium oxide particles having an average particle size (dso)
of 0.008 pum and a primary particle size of 0.004 um were used
to prepare a siurry. 'The slurry was evaluated in a manner
similar.to that of Example 1. The results are shown in Table
1. | |

When the cerium oxide had an average particle size of
less than 0.01 pm, the rate of polishing the silicon oxide

film was considerably 1low, which is not rsuitable for

practical use.
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Industrial App1icability:

‘The abrasive compositioﬁ'of tﬁe present invention can
enhance the rate of pollshlng an ox1de film that is a 5111con
d10x1de film and the selectivity of the 51licon oxlde film to
a 5111con nitride fllm in terms of pollshlng rate, attaining
highly controllable planarization polishing. In addition,
the ebra51ve composition forms fewer scratches on the
polished Sufface,_and‘the'abrasive particles remaining on the
polished wafer can‘readily be removed by washing. Therefore,
the 'abfasive comp051tlon of the present invention cen
preferably be used for pollshlng of a semlconductor device,
i.e. for pollshlng of an oxide film, whlch is usually silicon
dioxide, used to form a shallow.trench isolation etructure

with a silicon nitride'film used as a stopper film.




I ndustrial Applicability: The abrasive conposition of the present invention
can enhance the rate of polishing an oxide filmthat is a silicon dioxide
filmand the selectivity of the silicon oxide filmto a silicon nitride
filmin terms of polishing rate, attgyning highly controllabbe,y 2005

pl anari zation polishing. In addition, the abrasive conposition forns f ewer
scratches on the polished surface, and the abrasive particles renmaining on
the polished wafer can readily be renoved by washing. Therefore, the
abrasi ve &S tion of the present invention can preferably be used for
polishing of a sem conductor device, 1i.e. for polishing of an oxide film

"~ which is usually silicon dioxide, used to forma shallow trench isolation

il d d fdil 40 I
2005 LA FS. 1. Mih Bii e womsoervioh 1oF patiEnthy R sl 7Y

devi ce comshEldeNG-®ESEHtind | ¥sebnvahely I ePest ) Cinsi‘&rﬁi)araﬁcabgasjﬂ/e, and
a chel ating agent, wherein the abrasive 1is ceriumoxjde,_ the
M cropar t B8] EPFASEER | uAREXxiHeCRabRt 1R AP&Phge TGP ethpz @lyrasive

0.01-1.0, yg &b wheR:dk! ' GO rﬂi% ggréim@n%é'éélcﬂﬂnoesk%ef Iriame

separately formed on a silicon su ate through CVD, are polished

separ at el yn uneefagelepireatleordizbl @S, 0 1dE-1 Ad4n; Oindihewhahe «afliqenal i shing
the silicon nitride filmto the rate of  polishing the silicon oxide film
is 10 or mgt&ide fhlabragi véléerpositiden iflo]rmrpo-‘ﬁ?BﬁFﬁEeéYséﬁF-’E@ﬁdlﬂé’t or

device as Jeso1 | 8 Lhupkanticl cilisal nobhe AhiAshues shas! wlesaagidiym o de

m croparticles an itional™ mcr rticle br asi ve
conposi ti amdear pdeinthicad acseﬁﬁt&nﬁsctothederateoasoﬂesmmetmxhum cifaim 2,
wherein th i.tional

ere t efT% Jhé)i%he silicon nitride film to the rate of

pelishing the silicon oxide film is 10 or more.

2. An abrasive composition for polishing a semiconductor
device as described in ¢laim 1, wherein the abrasive
includes cerium oxide microparticles and additional

microparticles for polishing.

3. An abrasive composition for polishing a semiconductor
device as described in c¢laim 2, wherein the additional
abrasive microparticles are formed of at least one species
selected from the group consisting of aluminum oxide,
zirconium oxide, silicon dioxide, titanium dioxide,
manganese dioxide, dimanganese trioxide, chromium oxide,
iron oxide, tin oxide, zine oxide, alumina-magnesia
spinel, mullite, zircon, aluminum hydroxide, calcium
hydroxide, magnesium hydroxide, gilicon nitride, titanium
nitride, boron nitride, silicon carbide, titanium carbide,

and diamond.

4, An abrasive composition for pelishing a semiconductor

device as described in claim 1, wherein the concentration




abrasive mcroparticles are formed of at |east one species selected from

the group consisting of alum num oxide, zirconium oxide, silicon dioxide,

titani um di oxi de, nanganese di oxi de, di manganese tri oxi de, chrom um oxi de,

iron oxide, tin oxide, zinc oxide, aLam na-magnesia spinel, 3 Lhytzg%
roxide,

zircon, alum num hydroxi de, cal cium “hydroxide, nmagnesium hy x1d
silicon nitride, titanium njitride, boron nitride, silicon carhide,
titani um ©fr bkl CaKAUM AVBIRE 1S /inaﬂroasm‘i‘/%scémﬁﬁqtl: f fHelEiinhing a
sem condu d | descri aim H_EI_-L t gntaiat i on 28
22 July 2%(%’%11& géalu d%?il u%ntsom 6% %0 O]r:j:atss Yo an %%ﬁe? ting agent
i s added atas® messaiat |cremﬁ1n0.cﬁdl-dleﬂ based on the mass of said cerium
oxi de. 5. An abrasive conposition for polishing a sem conductor device as
described in claim2, wherein the total concentration of said cerium oxide
m cropartiscl es A@ﬁ%ﬁ%i@déém@sﬂtm&r opar bbek 851 hgr ap@dnidigiict ¥ 1- 10

i

mass % and the chel ating ;g s added at a nmass ratio of 0.01- 10 based
on the nasevifcet he‘d%unﬁl©$c b@@paﬁﬂl cldsiimg. An awhaseid cEMpositated for

pol | shi ng 3, sem.condugt ofe deVhCe as deseridedn] 8 5halm b gr 2ndihgiein the
se ec d

chel ating agen isa one corrpoun rom the group
consi sti n@d@iflteltdnallen[&ﬂd:ﬁ@p@etEélaace“bxc pelisfHiFAks 0.1-10 mass %
cycl ohexanedj ani net etraacetic acid, (CyDTA), n| trilotriacetic aC| d (NTA)

hydr oxyet RIFetHif ethed 2t mat PPEREL .lé ééud&d( D) Mass ratio of
di et hyl enaly kAHJSLRENUARL Gld s a0 AHPLRM .of i Sidpdanedrdg am nehexaacetic

acid (TTHA), L- glutam nediacetic acid (G.DA), amnotri
(et hyl enephosphoni ¢ aci d), 1- hydroxyet hyl i dene-1, 1-

6. An abrasive composition for polishing a semiconductor
device as described in claim 1 or 2, wherein the chelating
agent is at least one compound selected from the group

congisting of ethylenediaminetetraacetic acid (EDTA),

cyclohexanediaminetetraacetic acid (CyDTA) ,
nitrilotriacetic acid (NTA},
hydroxyethylethylenediaminetriacetic acid (HEDTA) ,
diethylenetriaminepentaacetic acid (DTPA} ,
triethylenetetraminehexaacetic acid (TTHA) , L-
glutaminediacetic acid {GLDA}, aminotri
(methylenephosphonic acid), l-hydroxyethylidene-1,1-~
diphoaphonic acid, ethylenediaminetetra
(methylenephosphonic acid), diethylenetriarninepenta
(methylenephosphonic acid), PB-alaninediacetic acid (ADA),

B-alaninediacetic acid (B-ADA) asparaginediacetic acid
(ASDA) , ethylenediaminedisuccinic acid (EDDS) ,
iminodiacetic acid (IDA), hydroxyethyliminodiacetic acid
(HEIDA), and 1,3-propanediaminetetraacetic acid (1,3-

PDTA), or salt thereof.




di phoaphoni ¢ acid, ethyl enediam netetra (methyl enephosphonic acid),

di et hyl enetri arni nepenta (nethyl enephosphonic acid), (3-alaninediacetic
acid (ADA), (3-alaninediacetic acid ((3-ADA) asparagi nedi acetic acid
(ASDA), et hyl enedi am nedi succi nic aclg (EDDS), |n1nod|acet|g%@§ ?;ég

hydr oxyet hyl i m nodi acetic acid (HEIDA), and 1, 3-propanedi am s cetlc
acid (1,3- PDTA), or salt thereof. 29 22 July 2005 7. An abrasive

conposi ti oh forArpoabwwge aC@TéPr‘Pébmal‘B@t 6pr gelilcding deFeHIRANIUCEIRI m 1,

further Cgﬁﬁ}(}) i¥d NYag esé@@k‘r%'g& of; £ di SPEY sant h?ﬁ'r‘&%e% CO&&%‘H@% 4PN of

0.08 nms or | ess abrasive conposi tibn polishing a

sem conducisyentdeylloe & @Idigpdrsanelaavnﬁg Burtheentortiisin ref 0.08
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aci d) moi &3F%r* £Hol %ﬁ%ethacryllc acid) noiety, and the concentration of
the dispersant being 0.08 nmass %or |less. 9. An abrasive conposition for
polishing a sem conductor device as described in claim1 or 7, wherein the
abrasi ve Eonpdsi taloragore p@bﬁlﬁh‘ahgicansémrcondd@hélﬂgd@viamnimncmcrmr as an
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devel op the uctor strate; subsequently, “etching
sem conduatacrs s?eubsi rlatses by use of the silicon nitride

9. An abrasive composition for peolishing a semiconductor
device asg described in claim 1 or 7, wherein the abrasive
composition for polishing a semiconductor device contains
ags an impurity other than abrasive material microparticles
components, at least one element selected from the group
consisting of Mg, Al, K, Ca, Fe, Ni, Cu, Mn, Th and U at a

concentration, for each element, of 30 ppm or less.

10. A method for producing a semiconductor device
comprising forming a gilicon  nitride film on a
gsemiconductor substrate; subsequently, selectively
removing a part of the silicon nitride film, to thereby
develop the semiconductor substrate; subsequently, etching
the semiconductor substrate by use of the gilicon nitride
film as a mask, to thereby form a trench; depositing a
silicon oxide film on the silicon nitride film and on the
semiconductor substrate, to thereby completely bury the
trench with the silicon oxide £ilm; and planarization-
polishing the gilicon oxide film by use of the silicon
nitride £film as a stopper, to thereby selectively leave

said gsilicon oxide in the trench, wherein the



filmas a mask, to thereby forma trench; depositing a silicon oxide film
on the silicon nitride filmand on the sem conductor substrate, to thereby
conpletely bury the trench with the silicon oxide film and planarization-
polishing the silicon oxide film by e of the silicon ni tri-??eJJh% bhgs a
stopper, to thereby selectively |eave said silicon oxide in tThe trench,
wherein the 30 22 July 2005 planarijzation-polishing is perforned by use of
an abr asi WV 2TEFHFFS HGTPFIGrsIplg sk npeaf eERed chdueEsr odedc @i@s e t ed

inclaimbffooeition for polishing a semiconductor device as

recited in claim 1 or 2.




