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POLI SHI NG METHOD Description [0001] The present invention relates to a

sem conduct or polishing conmpound for chenical nechanical polishing in the
process for producing a sem conductor device, and a polishing nethod.
Particularly, it relates to a sem conddctor polishing 5 conmpound conprising
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of abrasive grains in the polishing conpound, and thus have arrived at the
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or an inorganic acid salt which will be described hereinafter, is

i ncorporated to the polishing compound of the present invention, it is
particularly preferred to enploy an amoni um polyacrylate to adjust the pH
within the range for the polishing conpound of the present invention.
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1. Further, for the sake of convenience for storage or transportation, the
concentrations of liquids A and B may, for exanple, be made so that the
concentrations of the conponents such as the abrasive grains, the additive,
etc. would 20 be about ten tines the cgncentration at the tinme of use for
polishing, and they are diluted to a concentration of twce at the tine of
use, and liquids of A and B are further mxed in a mass ratio of 1:1 to
obtain the prescribed concentration. Further, liquids A and B having
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t he sem conduct or substrate, flatness and prevention of polishing defects
such as scratches, it is particularly preferably at a level of from3 to 40
kPa. Further, the rotational speeds of the polishing table and the polishing
head are preferably from about 50 to 500 rpm but not limted thereto. 6

[ 0047] The polishing pad may be one made of e.g. a conmmon non-woven fabric,
a foaned pol yurethane, a porous resin or a non-porous resin. Further,

|l a++1 ~ro ~Ancoantrier nar hali ~ral ArAanvi e nmMyv bhe fFAarmmAdA Nnn + ha ciir f aco Af + he



filtering to obtain a m xed liquid having a concentration of 10% by nass
rati o of abrasive grains based on the total mass of the liquid (hereinafter
"% in Exanples shows such a proportion by nass ratio) and a concentration
of the dispersant of 0.07% This I|qU|d was diluted five tinmes with

dei oni zed water to prepare an:abrasive ‘grain mxed liquid A having an 15
abrasive grain concentration of 2% and a di spersant concentration of 0.014%
The abrasive grain mxed liquid A had a pH of 7.6 and an average particle
di anet ergx@fip@218 m [0050] Then, an ammoni um pol yacryl ate havi ng a nol ecul ar
wei ght of 5,000 was dissolved in deionized water, and the pH adjustnent was
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aver age partl cle dianeter of the polishing corrpound and the tine until the
abr asi vexgmaiens wer e aggl onerated and sedi nrented, are 25 shown in Table 1,
and the results of evaluation of the polishing characteristics are shown in
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fil m eni6ded thelsemenannapesdn BrxampR ATIEEEYrasive graingpixed fiduid & whe drepaiadendinthesambinaropress  of
800 nm 238 ERayp'53] thegddifiye Hiquid Genas prerpradhide pRRsIVE gipimgixeddiatidie end thetidittve liqgifl Cwiees
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concentration of 1 % a concentration of an anmoni um pol yacryl ate added as a
di spersant of 0.007% a concentration of an ammoni um pol yacryl at e added
fromthe additive liquid of 0.085%and a pH of 5.0. 10 [0058] Eval uation of
t he above sem conductor polishing compound was carried out in the sane
manner as in Exanple 1. The conposition, pH and the average particle

di aneter of the polishing conpound are shown in Table 1, and ot her

eval uation results are shown in Table 2. EXAMPLE 3 15 [0059] In the sane
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of an ammoni um pol yacryl ate added fromthe additive liquid of 0.153% and a

pH of 5.

was carried out
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was used,
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[ 0066] Eval uation of the above sem conduct or
in the sane manner as in Exanple
pol i shing pad, a double |ayered pad |C 1400, K-groove,
pol i shi ng pressurge was 28 kPa, the rotational speeds

1 except that as a
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pol i shi ng conpound

of the polishing table and the polishing head were 123 rpm and 10 127 rpm
and as a pattern wafer one having a silicon oxide film having
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vely,
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pH and average particle
are shown in Table 1, and ot her

eval Uat IIW“lr MWW“%@E%W@Q\PPWPW“‘TWW@arZab"ai'F E@A‘PVF‘EE"’W"["O@"@F] °°'I‘95I""[3I"R§ %sahe

manner

an addit I°Wéhe

manner
i quig

e g T T L
FSo7hy f'”EESiénﬁ'ate' 3 d' "q” ol.;h mea?g@?rvéiuw 18ta
.. ThelXom SoHtkn S Jna J,e;uae li€Hink edntpodtd Iaff

rtucIe ﬁméglbe@ &?
the pH aeda.masctnm&ms aIé@ﬁovﬁlh\alﬁlg@QI ThdavéBgeadf

Bkﬂé'fegﬁ%a#t o e“&f%%" sg:Ire

ntem%meﬁélm Ebinfe
SnUd THR 1 %dQﬁl’érr y out
AmeRd ik BRahO BGR Iﬂ'ﬁx@@quln@ﬂ wad o.&n

and

anmoni umnfehiy BedvwhaipertisdameBanaadishity Ompdtdwad11s wananame easyé daind inthepai@hihd qui d
E and t hemgdiveieaggidmegied ahd 6sdivented imd foverdinupds tFartred, withirdspegt td the qolisbipgaf @pattern wafer,
sem conduwes oosgiolk toshmptetelycrolish d aved if tha volishing ime wdsmabnged. Theynuaiber of esratchestwaatlion of
1 % "a cewmdEmatrati on of an amoni um pol yacryl ate added as a di spersant of

a concentration

0. 005%

Q.1

7% and _a

of an ammoni_u

H_ofRﬂI

ﬂﬂgﬁgEEFI\mJ

DO\ e

pol yacryl ate added fromthe additive
lation of the a

liquid
sem cong
Exanp) e
pol i shin
shown i
the tine

uct or
25
g con
Tabl

;rgcu'

Gsorenteatidnng

g.0f cPfin ?S‘G?rp

ﬂéhnd are

GoosrpicRtioncH
c?é’l"l"l‘"dm

Sﬁ%"“a"dg?

n r|7nf|

I

Wenceniration afd
a&“ﬁﬂ““&\/er a

ng Iate dd

ead li/en%m
h\l nl m

Bt

ge pladametel @myi a
ot her

nat

Averagepartigiey m

eval uat

tern wafer
i-ng—differe

cTimafoher as
Teqoemengtont h
szglmfnt%tloLt ;

hce—inleve
e

in

1%

are
is
of

the patt

&,

rﬁ‘l?l’ t he oy

I~

,g)g
ide PRIlmi

:6'9 €

n®fhed on t

alwseki con

ni trifde

fexl2m

u®00df the (¢

I~

li shioregp f | u

cs.0alt

o.8n i s the

Plweekuatio

N in

t hi cknes

73007 enbedd

[ed Tgp it NEe

Fenceely. 10U

b‘;}] wéep inrs

Exanpl e,
ot her

N A G nat -w-
T VAl LLAYAS VAV

BQJOOFes ul t

b ] A+ o (g
IIIIJIC Cly I

\vas_obit ai ne

~

IIUV

6'9\II

IJUL vo

t?lIan extrehd

.:U
>

ou Cu Vv

S mal |

et h

fl uctpati

0.6 t he s¢

2 cOf8uct o

| 9.8hi ng com

bolwedki n t h

S

Exanpl e,

Sgooef the {

I|IQ)QB‘B OXI

I &J yp enbedded

> PWeek ﬁe H

met hod i
conpl et

nmove _t he

I'é(}?gt

a ey
film.d

et Ud abou
) fhgclll

Ibl?.slllll I l. I

ride film

>>1

ITJI
AI"N e _red

0
ICi ng

t he fl ug
fil m¥fa

ijorp Furthe

50 nm by a

re.ooz7l tisal{
not her poli

0 possi ble
shing_conp

egpve the r
after bei

brgfPwieny ox
n8""WPanari z

de
nd.

35 EXAM

(Qonpar at i

V@OOEXanpl e)

[0076] In

g3Ie manner

<afew mhutEx a

pl e

1, the 4

Lk ag!

Ve grai n T

I X&H ||qU|

[ A Wgp pre

P

7b €

Js 2AS an ad

e A ant

y kzﬂe% RinltbJU

d, a

liquid I

concgntration would be 2.0% was enpl oyed.
A and the additive |iquid were m xed ‘Msl.

At
navi IIL

an—ahmot

tHT }JUI you,l _)

Ada
I (J.L € QUUCU

LU

pUlr-cT vt T

ao—t At o
ot riat CTTC

The abrasive grain mxed liquid
stirring to prepare a

sen conductor—poelishi-ng-—40 CCJP.]Q und h:nu nn ah ::hr i on
of 1% a conce%f"?‘ﬁt'?tﬂ)n %?T‘Péﬁh’aﬁn’TBﬁPcﬁ?‘Haﬁ?ol ya't‘?‘i‘ t'é?f’q Qigtded as |Screlghesper sant of
0.007% and a (?{) g"éﬁ’f‘ t?ft(é' hi, an N RBhi ur “F%It Mer yil Weedded FrBerveike

addi tf ve | i qui 8’% Vﬁ;m, 1§ PH| was 7.0. o Ev&Tuati on|of the aboye
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( Conpar gt \ge [EXanpie) 50 [PO072] A sem cond TSHI OTPgyRErayi ng
an abf agi-ve—graih—conephtrati-onrot—1—a —aoh-um

pol yacr yI%it’e ladde® as @ _di bersant & 0.007%%hd a cond®nt rati ofdf an
ammoni umexad yacr ypb@t e pddedls from the additive |i q|U| d ob 1.5% wasgoprepared
in the same nanner as I n Exanpl e 8 except that the concentration of an

ammoni um pol yacrylate in the additive liquid was 3.0% The pH was 7.0. 55
[ 0073] Eval uation of the above sem conductor polishing conpound was carried
out in the same nmanner as in Exanple 1. The conposition, pH and average
particle dianmeter of the polishing compound are shown in Table 1, and ot her

ovial tiat1 Arn rociitl +e ara chnawvwvrmn 1 n Tahl a 2 Tha aviar acae nart i ~rl o Al amat ar Af



5 [0074] A sem conductor polishing conmpound having an abrasive grain
concentration of 1% a concentration of an amoni um pol yacryl ate added as a
di spersant of 0.007% and a concentration of an amoni um pol yacryl ate added
fromthe additive liquid of 2.0% was pJepared in the sane manner as in
Exanpl e 8 except that the concentration of an ammoni um pol yacrylate in the
additive liquid was changed to 4.0% The pH was 7.0. [0075] Eval uation of

t he above sem conductor polishing conmpound was carried out in the sane
manner as in Exanple 10 1. The conposition, pH and average particle

di anmeter_of the polishing conpound d¢oetingsdbwn in Tabl e 1, and ot her
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scratches.

[0080] By the process for producing a semiconductor polishing compound of the present invention, a semiconductor

polishing compound excellent in a long term stability and reproducibility can be prepared.

[0081] By the polishing method of the present invention, planarization characteristics can be improved and reduction

35 of scratches is possible, whereby the yield of semiconductor devices can be improved. Further, the polishing time of a
pattern wafer can be shortened, whereby the throughput can also be improved.




ro [0076] Wth respect to the polishing characteristics of blankets (solid
films), in Exanples 1 to 5 which are Exanples of the present invention, the
selective ratio of the renoval rates was sufficiently |large as conpared with
Exanples 9 and 10 as Conparative Exanpj,es. Further, the polishing tinme of
the pattern wafer was short as conpared with Exanples 8 to 10 as

Conpar ati ve Exanples. Also the dishing fluctuation was inproved
substantially as conpared with Conparative 15 Exanples. Further, in each of
Exanples 1 to 5, the nunber of scratches was at a |evel of from20 to 30
i.e. smal1"Bf than Cbnparative Exanples [0077] Further, in Exanples 6 and

7, aggl gmeg fe%thJ{hu%r sRREL %ké&hi%éo ns% R aBrEdE Grafh, av&a(é?a&’é(aaﬁ ahibTRY 4R,

subst ant T allein tﬁ%%d&t %é’a ?Forrl@e Gou oD pRdoife aEXSHIR Ronium
Further, tRgadRhd BEENE bdddBorifve rm@s havalalp8ditide mﬁ@sotm thafapeftthe polBRIch bRoukd Shi ng
fl uct uat i om25%8% bR 9.8 tobSara RN @ﬁheWatida oftkeditiveis 6k 0.0 1o E8BBREES 1t taldd fhask of

aggl oner at h@pviishing edmpamsis.ve 20 grains was little, and the dispersibility was
good, whereby the nunber of scratches was small as conpared with Exanple 8.
Fur t her ,2. | Tre Esaicopduetsr mlishinglcompoundrascasdiigdciaiv @, whatein dhe gfater-olvble erbaniceplgser hwessa

smal | er t hahel§cHar@siaatfemi e tERRA- es, because the polishing pressure and the
rotational _speed were increased, whereby the renoval rate of the silicon

nitride ¥i T%s%?"d“ﬁﬁ'(f’?@%%‘iffmp%‘(ﬁé@éq‘"g QR | BGTEN BRNHFSRTHY NS Bhes
wer e gonparé%?@$¥o other Exanples. 10078] Thus, the seniconductor polishing

conpound, of , &.ﬁ@g e Eoe\mch o EERLE bAGind aSsuﬁé&Q % e hek Bnd 11PN Hfthd: Qfh &ar ac-
25 teristi Sifer {nﬁbgheﬂnﬂulé ﬁpﬂl ga nﬁgﬁiﬁérgﬁs%@@r\phﬁnﬁ,\éhggctégécﬁﬁih\éghgr ai ns
in the pol .boﬁdmn@gmﬁ&mp@u@dm @i,vb\brcbollsﬂﬁﬁoh&uﬁdmﬂﬁﬁl‘s’%ruﬁtﬁ’xfd@Eﬁi'as)% brbind, ASRRGE O
scr at ches. anABnOddditapvreRifite aaiMCiE atleafl Ohd nSdhibét Gel@RBPaINE grodp chbidRting bEBB&rylic

i Nnvert i on acklagdacebli@itolyacrylatelie pt bfgp patisingcompduadait 25F ¢ isfroma ath 6, anditaaiots! brdcep@dtios hi ng
conpound off the heslitipr iefsen.01itgd/Bhitaseion fhe tolaleads of g eaibhing admppdi thelveivg opileabaasive at | on
char act er i gtipsgve@Rpsityesuriesy pei¢ntiz dndthe s9rfdce oo¢ eolithpdin g srichidudar substratsn, and t he
pO|IShIn time of a pattern waf er can be shortened. Further, even if the 30

addi § fhéFe'Wﬁ°Tqu°t?f6Tbs‘faffdsraeséi'?gate RrrepaeRpduter
i rrplroverren%‘”Fe Y%C&T%?ﬂfl %igetlasﬂ)m\'/\f’?% Méspect to scratches. [0080] fﬂéy t he

process o Of,e REOFH HefAth RoorfT lo AL G in tRQL hisRi 2 sﬁgmg.yag Qg E&ﬁ‘com.tﬁée%m
Inventlon3ﬁdaa%p&m@matzwrmedgeggl@mgagstrgpnpound excellent in a long term
stability and reproducibility can be prepared. [0081] By the polishing

nmet hod of the present invention, planarization characteristics can be

i mproved and reduction 35 of scratches is possible, whereby the yield of
sem conduct or devices can be inproved. Further, the polishing tine of a
pattern wafer can be shortened, whereby the throughput can al so be inproved.
11 dains 1. A sem conductor polishing conpound conprising cerium oxide
abrasive grains, water and an anionic additive, 5 wherein the additive is
at | east one nenber selected fromthe group consisting of polyacrylic acid
and anmoni um pol yacrylate, the cerium oxi de abrasive grains have a positive
surface potential, the pH of the polishing conpound at 25Cis from3.5 to
6, and the total concentration of the additive is fromO0.01 to 0.5% based on
the total nass of the polishing conpound. 10 2. The sem conductor polishing
conmpound according to Claim1, wherein the water-sol uble organic polyner has
a nolecular weight of from1,000 to 500,000. 3. The sem conductor polishing
conmpound according to claim1 or 2, which further contains an inorganic acid
or an inorganic salt. 15 4. A polishing nethod which conprises bringing a
surface to be polished and a polishing pad in contact with each other and
relatively noving them while supplying a sem conductor polishing conpound,
characterized in that the polishing conpound is a sem conductor polishing
conpound conpri sing cerium oxi de abrasive grains, water and an anionic
additive, wherein the additive is at |east one nenber selected fromthe
group consisting of polyacrylic 20 acid and amoni um pol yacryl ate, the pH of
t he polishing conmpound at2S C isfrom 3.5t0 6, andthetotal concentration of
the additive is fromO0.01 to 0.5% based on the total mass of the polishing
conpound, the cerium oxide abrasive grains have a positive surface
potential, and the surface to be polished is a sem conductor substrate. 5.
The polishing nmethod according to Claim4, wherein the sem conduct or
substrate is a substrate fora sem conductor 25 device, which conprises at

| east a silicon oxide film2. 6. The polishing nethod according to C aim 4,
wherein the sem conductor substrate is one having a silicon nitride film 3
and a silicon oxide film2 formed on a silicon substrate 1.





