CHEM CAL MECHANI CAL POLI SHI NG COVPCOSI TI ON BACKGROUND OF THE | NVENTI ON (a)
Field of the Invention The present invention relates to an inhibitor
conposition used for chem cal nechanical polishing, and its object is to
provide an inhibitaor _conposition used in_chem cal nechani cal polishing
conposi tions, ther %VWW%QH%?EW%FP&@O%*T&BM k piece.
(b) Description of the Prior Art: Wth the critical dinension of an
el ectroni c conponent beconi ng nore and nore conpact and the wiring | ayer
nunber thereof rapidly incagexgrbunbeoRCTHEEINRERYYTONNI ficantly affects
the operation speed of the entire circuits. In order to inprove the
probl ens of tae tiireldledaythmd friteenelipability of electron nmigration due to
the reduction in al line width, copper coneg]fuctor gteri al .with |ow
resistivity and hi ghtS eBF§Saite 8V R by et ekt For i Grat FBAR%S s ect ed
to replace 2&&\?«5@%&%@'&@4&-fésPV@H@mclatl peedm { Oc8MMbaY 1aPatNe! and
damascene process in form ng copper conductors because copper netal is
difficult toibe ebdhked. Dankscenepriocessesianebdicffrercampdsomiomadisednal
metal lization processes, in which talll atterns are initially defined,
ol Foved by 17l FRRGIEroh ORI AR e GGt S 7 L Pag BROCY I 1 b Syamibrasiay
process, a P?ﬂﬁ%%‘i‘f?q"fﬁé nenciv{satitst etehed b & fhgbkdigleddric
layer, filling a nmetal [ayer therein, and finally renoving excess netal to
obtain aofl atb$t Dectareobiivth mef atheénPayed iZrthe diel ectric |ayer.
Damascene processes ha;rlle the foll ow n% advant ages in corrpar'h)éon wth

0

traditi onal netalli%atfon-PRocessksCadt) tHE ‘?%cé’fof 23 st FF{J&@%%
al ways kept é!)ﬁ%)'on(e@t tﬂ&@%gp&g%ﬂé’%&&hﬁ!f&téd getephal tis Qiiffigcylt to

be filled into the spacing en netallic conductors in traditional
processes cahaberel nmimkatedt he3edtherdpffiloulirycraasticly,ngtinet & ittime
material, especially etching copper tal could he sol ved.

Nbr eover , indﬁll_éé’r Sﬂ&%ﬁ%%%ﬁﬁ(ﬂ{ﬁ@ %%ECF FhaP alHe" heBeSBRQP G the
separatgly fapricat L29cA Gant aCfn%%Pwiﬁgwér&@r&a@feﬂ%k%e
pattern nmakes the fabrication procedures of traditional

i nt er connect t ompr deéssexhdetrekyeenplalcat edy cfireeattypnadugirdanasc emec
process is further devel oped. In the ng I.damascerpjg process, a |ljne 15

di el ectric ahd AhevirgBieteetrie Bfda i VeryNet HEP ST f CBY A= nes

of sel ectl vengtehling. GRrmphe1Lno Adw; DRIGLGL, | AT Aigh thes iRt al,caves and
of the plug at a tinme, then filling conductive netal “into the vias and

i nt er connectdanatrenches latcarbhmenigoaad cro ssnpd ¥gcl@dt heo f alend lcat & on
procedures. In recent years, copper netal with I(ﬁw resistivity and hi

hi gh
resi stanfe tdlBMaSUdrA hi-§YVati ol ARV BEen 1gr dHRE Pytﬁsﬁd“%%ob’hénr%tt}é‘?gal of
nmetal interc | f, alumpym net L I .0
t echnol ogy t%gﬁn%§%%t¢égsé€%glergesn§r?t r]]?f or mgﬁi g#ﬁﬁézrlt % t %gggﬁr;go%%ﬁ::asu%%d
i ncreasi ng theppper aidtonl speed ithei eafl t Coppes danmdsckene i nterconnecti on

t echnol ogy not only can achieve the mniaturization of interconnects and

the reduction of R &S Cfetay, buPT&IS0° T@h sof vé th‘él§éedfiefnftr culk§°mn
etching ”Eta&%é&itﬁ%ﬂ?%i'mgegrquiozrftibﬁ é%c%%%%@, the fBi Rt Frend, of 1 Lhe
devel opnment o nmul'tiple 1 nterconnections today. Regardless of in a
si ngl e damaspenecamsd naaeduah idadnsEsiceneedopped, priockebsyedf tiey tfhel 1ing

conpl etion of the copper, netal, filling, it needs to _performa planarization

process for FERBENRF eXddds fetHicehTiRe dREFEStTi ¢ Jthyéfe CHprFeIS et hi s
pur pose is | chie ] .cal i-cal i-shi SS.
However, | nuérjgtglgle%c e% caé(%q%g%ﬁgrﬁ?hggl Fg%&%{] lg%ﬁgﬁlg&r—igggg%e% gﬁgu%h as
met al di shi nglaer osicolne @ndithe dy&e, stiillll iofd en metuwr]l aneyhe shrfracenpf a
nmetal |aver. . Metal dishing and erosion are strongly .associated with
the renoval ?Bfe BHARRIDEP, PROVE.IA FHWIS T et -4t eOBaR ehsar ef 82 Fow
removal ,, rat t r t i vel uppr L.shi ects,
but in view %ngﬁglf"ﬁér oﬁ%ﬁguﬁ%o %hgngfﬁ{y%?}tjhﬁ gg%\%ﬁiéa%gk%sp e ke

mai nt ai ned Whahiar ch@cpepicald © & ahgeze Fuhthefol! ewihbe pbdvashbggs in
uniformty affects the planarity to a certain extent. Mre polishing tine
is required for conpletely renoving copperl. with poorer uniformty, thus
causi ng nore serious netal dishing and erosion problens. To give
consideration to both the throughput of the unit and the suppression of

nmet al di shing and erosion, a copper chem cal nechanical polishing process
is often divided into two stages. In the first stage, nost copper is
renoved at a higher renoval rate to increase the throughput of the unit..
In the second stage, a small anpbunt of the remai ning copper is polished oft
at a lower renoval rate to prevent the copper in the trenches from
excessive erosion. In general, a two-stage copper polishing process needs



US patent 6,679,929 disclosed a polishing conposition conprising at |east
one abrasive, an aliphatic carboxylic acid having at |east 10 carbon

atons, a basic conpound, a polishing accelerating an anticorrosive,
hydrogen peroxi de and water. Although the poljshing conposition can reduce
the etching ?QWE%l%bpé’YlE}é_t aF,raatl%éier@]ad@%’Fggh&%gfftfje sPtRESSeifvval
rate of hul k ¢oppat. St afidltion, dEpEatame RUDIIGALYOMDB. 2904/,0020]135

di scl osed a i 5" copper polishing conposition conprisihg sitica, an oxidant,
am no aci d, gher dazolleackmbund dinell sateri,c mitéetridild imotddf §ckade that a
pol i shing conposi tion. enploying a cao-inhibitor could _decel erate the netal
et chi ng rat eP8néér Lk idHrdi ERenSBACHI RS FrAgalRitgH +erovandiste and

meanwhi | e was_sui - fj e d ages; l4.shi er
Tecal . SOVVRRY OF S FRUENT R oo e B e e P e of | Phe B sent
invention isdi@fproavitthe am i shichiitroy eermeosi icomatsedibar, caepecdlally
mechani cal polishing, thereby suppressing the etching rate of a work.

pi ece. Anot hRECBBIECtGURPBE TR Pk eSeHE MAentPoKeFAs al so to provide a
chem cal mechani cal \ypoli3hing 4,9 %P&B??‘cb' 803 Udrab! &, § 05 - LR 3hags, et al
pol i shing. To achi eve the above objéectives, an 1nhibitor conposition
accordi ng tothhe pieseBk iitwentifors@baleastl gotfpbirsesat angi n dazeltaet
compound or a triazole conpound or conbinations thereof, and sarcosine and
salt conpoundsneer st reiCtebidi mtd ofs EABASEILOMh &3 HE ¥ Re NidF A8z oM e
conpound or |8z C ound qr._c i ions t eof _can o

1H benzotri a%éhgﬁggndl?ﬁg sarc srlon(ggg%ggtssal t cohrr&[;]gundée1 t he?g%fhg&r?rhael
Neacyl sarcoshfiercHitnédbibint or gespesid i oneixs wgedli/n chesmpali dmehani cal
pol i shing conmpositions, which can forma protective filmon the surface of
a work pi eceCssr&fittley maiat ai Auahi ghdpBASEANS atRr €FeES nmifal VR8T as
wel | as effegtively suppress al hi I m ani cal - .
polishing, t é?é§§%¥%%Uciﬁglpo %sﬁ%ﬁ%fdégg%%gcég%h.%%gogﬁgﬁVng,geﬁdg?%n and
the likes DEJARLEDRDHESCRIATION O dHE] EBEFERRER EVBEARMNTISely etchdhe
present invention provides a chem cal mechanical_ polishing conposition, and
t he i nhi bi t opL2GPyorI6si Eivasato east c€6MIIG sRECRANON Bl i-f @d or

&
a triazol e conpound. or i nati_ons o] chbsi a I
conpounds tﬁ8325?23?9%%§%?%aﬁﬁb§§1 ﬁ%ggéi.i?ﬁgﬂfﬁ%ﬁgi grggg géﬁff%% s
used in chengak,mghani €all 1peld shbngueeipasihéons, iwtichteanviieranand
protective filmon the surface of a work piece to prevent the work piece
from cor r osi BAtEF e Bl ofedhzaii ¢ae spelt shi hgnand SCam s ehfiafé@ el y
anticorrosion_ abidity.of . the rk piece._ The_chem nj cal i shing
conposi ton }t}?t ea}’b%c{%ﬁﬁifilsoé]smgﬁfpggid\?lerep%fti gﬁeg&g%h&%%%’ ar(ljc;:ijolg)é§
accel erator padala. saltent owbExpaplies iofi t e abd asiivh paidd icd€ahpel ude, but
_ not limted to, calcined silica; silica sols hydrolyzed from sodi um
silicate or pbeassiaim siticatelosr hydr drgeerd EndeardenhsBactr orfsitane;
preci pitated or calcined_.al um na; .pr.ecipi or . i_ned titania;
pol yneric nd?%%?&ﬁ§&'anafh§5¥%ﬁg 6$mﬁ%ﬁéh$§§ﬁg5§ %ﬁ%kégﬁgﬁ%ﬁiéﬁﬁ%:%Q'%Is,
and preferabhytsillica sehs. YheBrt heramewy efkdheoabygsive pasétclesei s
too small, it is disadvantageous to nechani cal polishing and the desired
renmoval “pat er egiAagtemenachf evedniod ather bEh8g hand)et 06ORRER DNt a2 BE
abrasive 'particles would celerate the.effect of i pol i shing and
i ncrease the Fefvai 14t e 3%K%arﬂqgeq%§%9§ a% q%%ﬂ?%@?%ﬁgg;id?qgééfs,
thus easy toggausedroli shingerdefacdstsueh ascenesi ®gyomdbhe sur{acean! n
one 15 enbodinent, the silica sol is used in an anmount of 0.01 to 30% by
wei ght basedaohiehie tohal gl ght usf zaaiel conpdsi i bAr Cprefatiapl prol 1Lhe 15%
by wei ght. In view a_chem cal, mechanij.ca lishin onNpos; ti on
f or poIishin6e986§€fnfa9§r§g£itt%@ezo ‘%%ﬁ%fa%?g:t%lggecﬁggr Sgﬁggég%éide
as an oxhdang;j flfA caeneyalint 8ecoxindaniets1used ddp@@r anount reff 25 1o % by
wei ght based on the total weight of the conposition, preferably 0.5 to 3%
by weight. has bg&gamsl estbe thelacclerendt orotisdd'¢ ndeiee tbleniesl of
nmechani cal polishing conposition include, but not limted to, citric acid,
oxalic acid, tartaric acid, histidine, a ani-ne or glycine- The accel erator
is used to pronote the dissolution of netal to be polished, such as copper.
When t he added amount of the accelerator in the chem cal nechanica
pol i shing conmposition increases, it facilitates to increase the renova
rate of netal layers and is suitable for the netal |ayer polishing in the
first stage. However, the increased added anount of the accelerator in the
pol i shing conposition also increases the static etching rate and is
unfavorable to the fine polishing in the second stage. In one enbodi nent,
the accelerator is used in an anmount of 0.01 to 10% by wei ght based on the



suppresses the static etching rate, under the condition of high renoval
Sso as to suit the polishing processes both in the first and second

rates,
st ages.
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occur on the surface of a metal layer.

Metal dishing and erosion are strongly associated
with the removal rate and RR/DER ratio. A lower removal
rate can ensure a low removal rate on a pattern recess
to effectively suppress dishing defects, but in view of
the throughput of the unit, the removal rate must be
maintained within an acceptable range. Furthermore,
the polishing uniformity affects the planarity to a
certain extent. More polishing time is required for
completely removing copper with poorer uniformity, thus
causing more serious metal dishing and erosion
problems.

To give consideration to both the throughput of
the unit and the suppression of metal dishing and
erosion, a copper chemical mechanical polishing process
is often divided into two stages. In the first stage,
most copper is removed at a higher removal rate to
increase the throughput of the unit. In the second
stage, a small amount of the remaining copper 1is
polished off at a lower removal rate to prevent the
copper in the trenches from excessive erosion. In

general, a two-stage copper polishing process needs to
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simplification as well as increases the waste.

US patent 6,679,929 disclosed a polishing
composition comprising at least one abrasive, an
aliphatic carboxylic acid having at least 10 carbon
atoms, a Dbasic compound, a polishing accelerating
compound, an anticorrosive, hydrogen peroxide and
water. Although the polishing composition can reduce
the etching rate of copper metal, it also adversely
affects the removal rate of bulk copper. In addition,
US Patent Publication No. 2004/0020135 disclosed a
copper polishing composition comprising silica, an
oxidant, amino acid, a triazole compound and water, but
it did not disclose that a polishing composition
employing a co-inhibitor could decelerate the metal
etching rate under the condition of maintaining a high
removal rate and meanwhile was suited to the first and

second stages for polishing copper metal.

SUMMARY OF THE INVENTION

A primary objective of the present invention is
to provide an inhibitor composition used for chemical
mechanical polishing, thereby suppressing the etching
rate of a work piece.

Another objective of the present invention is
also to provide a chemical mechanical polishing
composition suitable for two-stage metal polishing.

To achieve the above objectives, an inhibitor

- 4 =
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The polishing Les Ls axe conducted under the fol Jow nc.condition
polisher.:".1qgirra: poil.:1.sher (Appliod Wa.,tax,- type 8-inch
coppex-couted water .(Rancc to) polshng pressur.e 1.b paig and 0 pstqg.

pl aten speed S3. rpmchtxter speed .:87 zipm polishing ad I C 1010 Rohm
Inc.) iC -el GR%ORidw et e 5P HAIAYN_ O Theh P e RGRI XSS 161VeBR1PRe a4 : st et

s ; Measur ed, U3kR0 RIS JEFSYHCMERL da TR 1R MpBUAS B tRiaztefle” 2
compound or combinations thereof, and sarcosine and
salt compounds thereof or combinations thereof, wherein

5 the imidazoline compound or triazole compound or
combinations thereof can be lH-benzotriazole, and the
sarcosine and salt compounds thereof can be N-acyl
sarcosine. The inhibitor composition is used in
chemical mechanical polishing compositions, which can

10 form a protective film on the surface of a work piece
so as to maintain a high removal rate of metal layers
as well as effectively suppress metal etching in
chemical mechanical polishing, thereby reducing

polishing defects such as dishing, erosion and the

15 like.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention provides a chemical
mechanical polishing composition, and the inhibitor
20 composition at least comprises an imidazoline compound
or a triazole compound or combinations thereof, and
sarcosine and salt compounds thereof or combinations
thereof. The inhibitor composition is used in chemical
mechanical polishing compositions, which can form a
25 protective film on the surface of a work piece to
prevent the work piece from corrosion in chemical
mechanical polishing and can enhance the anticorrosion
ability of the work piece. The chemical mechanical
polishing composition further comprises abrasive

30 particles, an oxidant, an accelerator and a solvent.

Examples of the abrasive particle include, but

- 5 =
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not limited to, calcined silica; silica sols hydrolyzed
from sodium silicate or potassium silicate, or
hydrolyzed and condensed from silane; precipitated or
calcined alumina; precipitated or calcined titania;
polymeric materials; and hybrids of metal oxides and
polymeric materials, and preferably silica sols. When
the amount of the abrasive particles is too small, it
is disadvantageous to mechanical polishing and the
desired removal rate cannot be achieved. On the other
hand, too much amount of abrasive particles would
accelerate the effect of mechanical polishing and
increase the removal rate of barrier layers and
insulation oxide layers, thus easy to cause polishing
defects such as erosion on the surface. In one
embodiment, the silica sol is used in an amount of 0.01
to 30% by weight based on the total weight of the
composition, preferably 0.1 to 15% by weight.

In view of a chemical mechanical polishing
composition for polishing copper layers, it 1is
preferable to use hydrogen peroxide as an oxidant. 1In
general, the oxidant is used in an amount of 0.25 to 5%
by weight based on the total weight of the composition,
preferably 0.5 to 3% by weight.

Examples of the accelerator used in the chemical
mechanical polishing composition include, but not
limited to, citric acid, oxalic acid, tartaric acid,
histidine, alanine or glycine. The accelerator is used
to promote the dissolution of metal to be polished, such
as copper. When the added amount of the accelerator in
the chemical mechanical polishing composition

increases, it facilitates to increase the removal rate
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of metal layers and 1s suitable for the metal layer
polishing in the first stage. However, the increased
added amount of the accelerator in the polishing
composition also increases the static etching rate and
is unfavorable to the fine polishing in the second
stage. In one embodiment, the accelerator is used in an
amount of 0.01 to 10% by weight based on the total weight
of the composition, preferably 0.1 to 5% by weight, and
more preferably 0.3 to 3% by weight.

The inhibitor composition effectively
suppresses the static etching rate under the condition
of high removal rates, so as to suit the polishing
processes both in the first and second stages.
According to the present invention, the imidazoline
compound or triazole compound or combinations thereof
can be 1lH-benzotriazole (BTA), which represent from
0.001 to 1% by weight, preferably from 0.005 to 0.8% by
welght, and more preferably from 0.01 to 0.5% by weight
of the total weight of the composition, and the
sarcosine and salt compounds thereof or combinations
thereof represent from 0.0005 to 1% by weight, preferably
from 0.001 to 0.5% by weight, and more preferably from
0.005 to 0.1% by weight of the total weight of the
composition.

Examples of the sarcosine and salts thereof

include, but not limited to, sarcosine

ﬁ> N
formula I
(CH3NHCH,COOH, CAS= 107-97-1),

- 7 -
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lauroyl sarcosine
(7
) \j
HO-.\”//‘\\H//H\\/

<
formula II

(C15HpgNO3, CAS 97-78-9),

5 N-acyl sarcosine, cocoyl sarcosine, oleoyl
sarcosine, stearoyl sarcosine and myristoyl sarcosine
or lithium salts, sodium salts, potassium salts, amine
salts thereof, or the like, or mixtures thereof; for

example, sodium n-Lauroyl sarcosinate:
] Ma'
J\/ﬁ (o3
" r
(TY s
lx //\\V/J

10 ~
formula IIT

(CH;3 (CH3) 10CON (CH;3) CH,COONa, CAS 137-16-6),

or sodium cocoyl sarcosinate:

(t'rﬁf )
]\V/\VJ

15 formula IV
(RCON (CH3) CH,COONa, CAS 61791-59-1).
Water can be used as the solvent of the
composition according to the present invention, and

deionized water is preferably used as the solvent of

- 8 -
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said polishing composition.
The features and functions of the present
invention are further illustrated by the following
particular examples, but they are not to be construed
to limit the scope of the present invention.
Example 1
As listed in Table 1, the tests are conducted with
polishing slurry compositions using silica sol as the
alanine, hydrogen peroxide,

abrasive particles,

1H-benzotriazole, sodium cocoyl sarcosinate and water

as the solvent, as control samples.

S
s

formula IV
(RCON (CH3) CH,COONa, CAS 61791-59-1)

v/\"‘v

Table 1
L danE abrasive _
oX1Gant laccelerator|ig-penzo-| Particle SOdlUT
hydrogen . - o cocoy
éeﬁoxige; (glycine) |triazole| (gijjica |sarcosinate
(WES) (Wt$) (ppm) sol) (o
(wt%)
control
example 0.8 0.8 50 0.1 0
1
control
example 0.8 0.8 0 0.1 60
2
control
example 0.8 0.8 25 0.1 60
3
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The polishing tests are conducted under the

following condition.

polisher : Mirra polisher (Applied Materials)
wafer type ! 8-inch copper-coated wafer (Ramco Co)
polishing pressure : 1.5 psig and 0 psig

platen speed: 93 rpm
carrier speed: 87 rpm
polishing pad: IC 1010

(Rohm Inc.)

slurry flow rate : 150 ml/min

The removal rate on the wafer is measured using

4-point probe measurement. The results are shown in

Table 2.
Table 2
RR@1.5psig WIWNU DER@Opsig
(A/min) (%) (A/min) RR/ DER
control
example 3349 5.1 1058 3.2
1
control
example 4747 10.4 230 20.6
2
control
example 5030 3.1 262 19.2
3

Wherein RR refers to the removal rate, and WIWNU
refers to the with-in-wafer-non-uniformity, and DER
refers to the dynamic etching rate.

From the results in Table 2, it can be seen that

_10_



Wherein RP. raf'ats. to thisH conto.:sialand WL171.:NO. refers tothe
4,,1/ 4dAdh-h.-.--.4e:12. 5er-racze-tailfastilty,.. and DER raexs to. the
dynam c etching rate. Fromthe reen:-.j.ta in 'Table 2, it can be seen that

control exanple 1 exhibits a low.renmpval rate and a high, etchi at but
the R Dep. PR F50tis SHGiRD kark AT Baangl 8 LOShaREoRarl gReE R BeR T i o
but _the wi { he ¢ BAMRLET -0 UNEART M YL SREDEAS rkRAWNTL MRS, { Clkisrol T the
i nhi bitor conposition according to the present invention is used (control

exanpl e 3), ¢hempilgh remniabweat e f o giodt ShHRRGDEBppera tciam, bebképt ,trend t he

etching rate of copper can al so be effectively reduce t hus i ncreasing the
RR/ DER ratioWléhE%W%’g?r‘non‘unlg%mllitéftéa.pci’(hr‘l'abg% koyRd TR %r e

Conduct od M DSLISN 0 Shur s sammesl Uaipeustigisaashped e
cocoyl sarcosreBeetancwaitef ohb5as tihedsdbverttrohsexanpiel 3)samlesidiabl e 3
removal rate for polishing copper can be kept, and the
etching rate of copper can also be effectively reduced,
thus increasing the RR/DER ratio.
10 Example 2
As listed in Table 3, the tests are conducted with
polishing slurry compositions using silica sol as the
abrasive particles, alanine, hydrogen peroxide,

1H-benzotriazole, sodium cocoyl sarcosinate and water

15 as the solvent, as control samples.

Table 3
. abrasive sodium
oxidant |, - elerator 1H-benzo-| Particle
(hydrogen (glycine) | triazole (silica cocoyl
peroxide) ;i (ppm) sarcosinate
(Wt) (wt$%) 19 sol) (EpH}
(wt% )
control )
example 0.8 0.8 0 0,92 58
4
control
example 0.8 0.8 185 0.2 58
5
control
example 0.8 0.8 20 0.2 58
6
control
example 0.8 0.8 25 0.2 58
7 —
control
example 0.8 1.2 30 0.2 58
8
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Cent rel. oxidant ;hydrogen. ( W: accelerator gyc.e ) ) LIz otri 8.Z O:
(P.Pm) al) raell\fe particle :ca sal ) (was ) sodiumc o oy sareasinate
(ppm x anp® 0 0O, 8 0.8 0 0.2 %CO ONT O xanpl e cant rel. O .

The polishing tests are conducted wunder the
following condition. The results are recorded in Table

4.

polisher : Mirra polisher (Applied Materials)
5 polishing pressure : 3 psig, 1.5 psig and 0 psig
platen speed: 93 rpm
carrier speed: 87 rpm
polishing pad: IC 1010 (Rohm Inc.)

slurry flow rate : 150 ml/min

10 Table 4

RR @3P51g RR @l.?p51g DEB REYl DER
(A/min) (A/min) (A/min)

control

9618 5005 235 38.02
example 4
SOT= 5O 6234 3220 116 53.74
example 5
o 6490 3494 &% 98.33
example 6
St Eoi 5350 2560 80 66.88
example 7
control 5859 3708 81 72.33
example 8

It is clear from the results in Table 4 that the
removal rate goes down with the increase in the
concentration of 1lH-benzotriazole under a constant

15 concentration of sarcosine, so a preferred composition
(control example 6) can be obtained, which has a high
copper removal rate, a low etching rate, and a higher

RR/DER ratio.

_12_



0.80 8 58 exanple. control 0.8 0.2 CaCKanpecoot r 01xanp 1
e 0. 8 0.8 8 25 3:0 02 5 The polishing tests are conducted under
the foll ow na condition_ The results are recorded in Table q. polisher:

i o bel o prac oA bhe] LBLERRA Do RRENOR A R Y S 01
(Rohminc.) sbugpntf howdat oA50r8ldMRlosed above. However, anyone
familiar with the technique could possibly make modify
or change the details in accordance with the present
5 invention without departing from the spirit of the
invention. The protection scope of the present
invention shall not be limited to what embodiment
discloses, and should include various modification and
changes that are made without departing from the spirit
10 of the present invention, and should be covered by the

claims mentioned below.

i5

20

25

30
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to Table 4 @Bps.i.g. ( AlI'm ) RR15p s if"} (Alatin) DER (AAmn.) RKR/
DER 961 5005 78.02 6234 :3220 146 53.74 6490 3494 CO 98. 33 5350 2560 8 0
66.88 5859 3 -.708 a 1 72, 33,

CLAIMS
I Claim,

i, An inhibitor composition used for chemical
5 mechanical polishing at least comprising:
an imidazoline compound or a triazole
compound or a combination thereof; and
a sarcosine compound or a salt thereof or a
combination thereof.
10
2 The inhibitor composition used for chemical
mechanical polishing as claimed in claim 1, wherein the
sarcosine compound or the salt thereof include sarcosine,
N-acyl sarcosine, lauroyl sarcosine, cocoyl sarcosine,
1s oleoyl sarcosine, stearoyl sarcosine and myristoyl
sarcosine or lithium salts, sodium salts, potassium

salts or amine salts thereof or combinations thereof.

3. The inhibitor composition used for chemical
20 mechanical polishing as claimed in claim 1, wherein the
sarcosine compound or the salt thereof 1is lauroyl
sarcosine, the chemical formula of lauroyl sarcosine is

represented by formula ITI:

HO
H
I

25 formula II

(C15H,9NO3, CAS 97-78-9).

- 14 -



It is clear fromthe results in Table 4 that the renoval rate goes down
with the increase in the concentration. of 1H benzotriazole under a
constant concentration of sarcosine, so a preferred conposition (control.
exanpl e 6) can be obtai ned, which has a high copper renoval rate, slow
etching rateg and aphigheqnRRGPER 1 atéRposhitade aldbe’ ntoont shehGatal Al
present Invention are disclosed: above... However, anyone f4r,'lii:fat with
t he techni queechahnd czskidn i shake asdicfly iored hiat -¢ keimhé, dehaldesin rthe
accordance with the present' invention with.out de.Pattbc, fte:th: the
spirit of tlyarcosine; eﬁpﬂpé“bfﬂ%t &&t i bRCscotfel bf tHEIPPE ivesbH Bhal t
.not be IIm wa I T t ~gien St ARg, 0 i -
V-Ati0.1.1: S%%ﬁ?f);@i o%?ggﬁ%qcr%%%%’es. t atcffllae(r%@(%f t £ROS LR HGR

, | . aadeds. . epaxtroyl, lsddtihalkd hes Trepafe ddret pdebSerdtorheventlilon; and
ahoul d be covered by the e'---.nth{ioned "beipw.. CLAIMS | Caim 1. An
i nhi bitor conposition used for chem cal nechani cal polishing at | east
conpri sing: ani m dazol i ne conpoundkor tri azol e eonmpound or a comnbi nation
t hereof; and a sarcosine c Sﬁgdgg?gﬁgsal t hereof or a conbination
thereof. 2. The inhibitor conpgsitign us for {chem cal nmechani cal
polishing as clainmed in claiml1, erein the rcosi ne conpound or the salt
t hereof include sarcosine, N-acyl s$atcosine, |l autoyi sarcosine, cocoyl
sarcosi ne, ol eoyl sarcosine, stearaqyl sarcosilne and nyristovi sarcosine or
lithiumsalts, sodiumsalts, potassi sat#s or am ne salts thereof or
conbi nations thereof. 3. The inhibf?ghuggppppition used for chemi cal
mechani cal polishing as clainmed in claim 1, wherein the sarcosi ne conpound
or the salt thereof, | royj r ine, c LC form of | aur oyl
sarcosine is represg%ﬁéhfﬂv]P§9§}§5§%¢ﬁ2§dgﬁ%r2§ a ?F7(%fgﬁé?1013, CAS

97-78-9).

10 5. The inhibitor composition used for chemical
mechanical polishing as claimed in claim 1, wherein the
sarcosine compound or the salt thereof is sodium cocoyl
sarcosinate, the chemical formula of sodium cocoyl

sarcosinate is represented by formula IV:

o Nert

s

<

15
formula 1IV.

6. The inhibitor composition used for chemical
mechanical polishing as claimed in claim 1, wherein the
20 triazole compound is selected from the group consisting
of 1,2,4-triazole, 3-amino-1,2,4-triazole,
3-nitro-1,2,4-triazole, 3-amino-1H-1,2,4-triazole-5-

- 15 -



4. The inhibitor conposition used for chem cal nechanical polishing as
claimed in claiml, wherein the sarcosine conpound or the salt thereof is
sodi um | auroyl sarcbsinate, the chem cal fornula of sodiumb5 | auroyl
sarcbsinate is represented by formula I'l'l: Not .."...,,. , ,L1,v "r- 1 lifl

CE.. ...-- I hoppuhadd! ( OB 4iQHR.) | oORN-(@H At CHREEMA , CAS ang

137-16-6) 10 5. The“inhi bitor conposition used for chem cal nechani cal
pol i shing as5ehaitimgd +h, 2} di-inehyzather ezp ltche sar cosi ne conpound or the salt
t hereof is sodium cocoyl sarcosinate, the chem cal fornula of sodi um cocoyl
sarcosinate is represented by formula IV: nor, 6. The i nhibitor

composi ti on ysed o, gheteal, IBFHAN SboRAIRN N1 fqCl BbFedchinel @I 1,
wherein the triazoi e conpound is sel ect fromthe group consisting of
1, 2, 4-tr bazohech3nanab-do 2 dhtinicazad el a3-med rior IcRadmt b awbleesein the

3-amnp-1H1, 2, 4-triazole-5- -- , carboxylicacid, 114-benzotri azol ean
P triazole compound is {H—é%nzotrfazo e. ol eand

8. The inhibitor composition used for chemical
mechanical polishing as claimed in claim 1, wherein the
10 chemical mechanical polishing composition further
comprises abrasive particles, an oxidant, an accelerator

and a solvent.

= The inhibitor composition wused for chemical
15 mechanical polishing as claimed in claim 8, wherein the
abrasive particle is selected from the group consisting
of calcined silica; silica sols hydrolyzed from sodium
silicate or potassium silicate, or hydrolyzed and
condensed from silane; precipitated or calcined
20 alumina; precipitated or calcined titania; polymeric
materials; and hybrids of metal oxides and polymeric

materials.

10. The inhibitor composition used for chemical
25 mechanical polishing as claimed in claim 8, wherein the

abrasive particle is silica sol.

11. The inhibitor composition wused for chemical
mechanical polishing as claimed in claim 8, wherein the
30 abrasive particle represents from 0.01 to 30% by weight
of the total weight of the composition.
-~ 16 -



5-met hyl -1, 2, 3-benzotriazole. 7. The inhibitor conposition used for

chem cal nechanical polishing as clained in claiml1l, wherein the friazole
conmpound is | Hbenzotriazole, 8. The inhibitor conposition used for

chem cal mechanical polishing as clainmed in claiml, wherein the 10

chemi cal mechani calTpal i $Ahng i0POSEbheBshiuritdier (oo@ri ses abhasgiiveal
particles, an oxidant, an accelerator and a solvent. 9. The inhibitor
conposi ti on meelahdrcacham tashrechasi cdlaipotd shi gl asnc? ai wee ried e ltdien 8,
wherein the abr.gsive .partiﬁl e is selected from. the group consisting. of
cal ci ned si | P¥a93%Y 1% REPLOR FG28E 1 om sodi um silicate or potassi um
silicate, or hydrolyzed and condensedfrom sil ane; precipitated or cal cined
alum na; precipitated or calcined titania; polyneric materials; and hybrids
of netal soxi18s andThel yiehiibinuter i @spositidrhe usddilbi for cohpssiadon
used for chem cal mechani cal polishing.as clained in.clgim§g, wherei,n the
abr asi ve parrf‘?Eﬁémilsc 155 l§gll,ng f %%ﬁelrf‘%cﬁijbﬁlt%iaﬁ%lrrg%w&e6ﬁltﬁe For
chem cal nechapi i shign ' b ehal Ny Boupheiidi henaprasi ve
particle rep%ggg%t@g%% g.so%??%e%%o%/oag‘;ﬂv\%i ght o;@t hep?ot al wei gh%)bof t he
conposition.cittbc acid, Toeailnli bitod,composatiion ased,f opliehadicad,
mechani cal polishing as clainmed in claim8, wherein the oxidant is hydrogen
per oxi de. I@la?%?qrﬁﬁ@igiWC€6ﬁiosition used for chemical nechanica
polishing as clained in claim8, wherein the accelerator is selected from
the group consisting of citric acid, oxalic acid, tartaric acid, histidine,
al ani ne and fkKy.ci neThelLc)nhli4ifbe |obinbotsdrticonpossedonfagedchemictehi ca
mechani cal polishing as clained in claiim$8, erei n _the_,accel erator
represents fPBFRPGIOL3b %@/ﬁb%%&s G A HRC E ot Bl ChELEhe o e 11 Ehe

composit| 0“-ai¥cé1erator ][TQﬁr g:*é!rpdé Of - SANPOSILt LBNSESBE fer ghend catne
mechani cal polishing as claimed in claim8, wherein the imdazoline
conpound or toitaZolwe tohpowrid tdre coohippatiitonsnt her eof represent from 0. 001
to 1% by weight of the total weight of the conposition. 16. The inhibitor
conposi tiPon used for chem cal nechanical polishing as claimed in claimS8,

wherein the sarcosi i 141 €9PPOUBES JEr £9h Ofs6aNDIFREL | @Mt hes eof
represent. f?grfo, Oo?ﬁteo %% y J\_NEI8ght o?k?)het otal weight of the conposition.
17. The i nhihktdarcagpdspdiashused dorclchenedainnecham Gal whel ishinghas
clainmed in claim8, wherein the Josolvent is water.
imidazoline compoun or triazole compound or
combinations thereof represent from 0.001 to 1% by

20 weight of the total weight of the composition.

16. The inhibitor composition used for chemical
mechanical polishing as claimed in claim 8, wherein the
sarcosine and salt compounds thereof or combinations
5] thereof represent from 0.001 to 1% by weight of the total

weight of the composition.

A7 & The inhibitor composition used for chemical
mechanical polishing as claimed in claim 8, wherein the

30 solvent is water.
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