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CHEMICAL MECHANICAL POLISHING COMPOSITION BACKGROUND
OF THE INVENTION (a) Field of the Invention s The present invention
relates to an inhibitor composition used for chemical mechanical
polishing, and its object is to provide an inhibitor composition used in
chemical mechanical polishing compositions, thereby improving the
planarGEEMEGAd: MEG Lis RYBESHBNR & NEQYDL RAONith
the critical dimension of an electronic component becoming more and
more compact and the wiring layer number thereof rapidly increasing, the
RC time delay sigcaairaiiams the orgetianspeseraioie 15 entire
circuits. In order to improve the problems of the time delay and the
(arelidgbiliglet efebtréhmiglative Biiel @the reduction in metal line width,
copper.gonductor material.with low resistivity and high resistance to . .. .
damangeﬁ’b?/ ef%&?osr]eﬁ%ratﬁ)%‘{se g\é%elc?e% tor?/%%lggee 0 alimintm aﬁgy%lbltor

conguayer it daedstocenipley anesherceéamascene proeess ipfrmieling, and
. copper conductors because copper metal is difficult to be etched.
1 tSamisteRd prodedses RiCHeiEntddm: RrhdifohaPhe@fizities 1 tion used

. pr Iy whi lig _25 pattet iQiti efi lowed

L T oty et A T b bee o es e Bhereby

imgenductiveslineltrenph istiest ¢étehediion #af dielettrio yer, filingka peakce .
layer therein, and finally removing%ex,cess metal to obtain a flat 30

(bgtruRERCitHheta inIed e diefeetricidybr Damascene processes
have thi follgwing-padvaniages In1  dimension of an electronic

component becoming more and more compact and the wiring

layer number thereof rapidly increasing, the RC time
delay significantly affects the operation speed of the
entire circuits. In order to improve the problems of the
time delay and the reliability of electron migration due
to the reduction in metal line width, copper conductor
material with low resistivity and high resistance to
damage by electron migration is selected to replace
aluminum alloys. However, it needs to employ another
damascene process in forming copper conductors because
copper metal is difficult to be etched.

Damascene processes are different from
traditional metallization processes, in Which metallic
patterns are initially defined, followed by filling
trenches with dielectric layers. In the damascene
process, a conductive line trench is first etched in a
flat dielectric layer, filling a metal layer therein,
and finally removing excess metal to obtain a flat
structure with metal inlayed in the dielectric layer.

Damascene processes have the following advantages 1in
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-1 | comparison with traditional metallization processes: (1) the surface of

a substrate is always kept flat; (2) the drawback that dielectric material is

difficult to be filled into the spacing between metallic conductors s in

traditional processes can be eliminated; (3) the difficulty in etching

metallic material, especially etching copper metal could be solved.
ComMprabvet Oh order tdoverdonsbithe drawbatiethatl the hatdssify frocesses:

eparately fabricating a.contact ,i-o window structuye and a onéi ct .
(Lot ek ds RS At Sation BCoaares 5f & Hadiibay herebmnectgn’ (2)

theroepss witeamely-complicated, equtrently, amgial damascere progessdisult to
further_developed. In the dual damascene process, a line is dielectric and
bea §ib btk iricHr® rdshectivBig eiehsd Rrbyanatimesd erséieeteonductors

inetcé‘if‘&d%% ‘?@9”}?1@8@5?&( s gtihe petaldayepandof the plug gl 1o

a time, then filling coriductive metal into the vias and interconnection
ditfenchesldt v time, se astoisimplify0 sHelfabricatmh procedureselapecially
recent years, copper metal with Iovigsistivity and high resistance to

e LEBARH nfgtREShThal BEhigra@iatf uded a3 e’ Rfdterial of metal
interconnsets ingtead of aluginyat metaldy the PHRIPresRSSIeCNYladk that

to meet the 25 requirement for miniaturizing the components and
thiacreasimgetsesdperatiornspeetethercaft €dpperf dhmasceieing a contact

wiigicanneption lechingloay ngtonly can aghieve he pINRIERIN oL s v

fabrication procedures of a traditional
interconnection process extremely complicated,
currently, a dual damascene process 1s further
developed. In the dual damascene process, a line
dielectric and a via dielectric are respectively etched
off by two times of selective etching, completing the
barrier layers of the metal layer and of the plug at a
time, then filling conductive metal into the vias and
interconnection trenches at a time, so as to simplify
the fabrication procedures. 1In recent years, copper
metal with low resistivity and high resistance to
electron migration has been gradually used as the
material of metal interconnects instead of aluminum
metal 1in the prior process technology'ix) meet the
requirement for miniaturizing the components and
increasing the operation speed thereof. Copper
damascene interconnection technology not only can
achieve the miniaturization of interconnects and the
reduction of RC time delay, but also can solve the
difficulty in etching metallic copper. Therefore, it

has become the main trend of the development of
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reduction of RC time delay, but also can solve the 30 difficulty in etching
metallic copper. Therefore, it has become the main trend of the
development of -2 multiple interconnections today. Regardless of in a
single damascene or in a dual damascene copper process, after the

completion of the copper metal filling, it needs to perform a planarization s
MUdrEddRsd for HEHGATGIRBES mied) On Tieielectric layer. Currently, this

Purposgisdisiyally achieved byna chemicel medhagical palishing Pragess: qua1
However, in metal chemical mechanical polishing, polishing defects suc
d aasareetalndishing eeasiop and éhedike atifltoften idreccoporpthe surdateof the

a metal layer. Metal dishing and erosion are strongly associated with the ,
O B e SRR BRI e At Lok L A AN e 2t 1 0n

priépoval rate gp a pademresess dx elfectvelysuppressdishing defestSe -t ric

but in view of is the throughput of the unit, the removal rate must be

1 aryigintained witkin an deceptabk rangepPureheintore,sthe pblishinghieved by
uniformity affects th Ianarit{toa Eerta}iln.extent. More palishing time is

a rrlc? ¥ ﬁé) i Sper

GiFaH FGH c O TEtay feoving RApper WP pdor&t Tiioimity  tHUEDER T - 10

meGadISing mare seiibumaetad diskhiad apberosipn mpepblesas. Tel9iveg defects
consideration to both the throughput of the unit and the suppression of

SUfBtafdisHIRG add GEsSivhig cofie? SHcviica isbchlidicdl bbshidgl L1 often
o dUAGESs 45 Isolten diviged. intowo stages. Iy the fitst stage, most copper
IS removed at a higher removal rate‘to

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 1s removed at a higher removal rate to
increase the throughput of the unit. In the second
stage, a small amount of the remaining copper 1s
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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increase the throughput of the unit. In the second stage, a small amount
of the remaining copper is polished off at a lower removal rate to prevent
the so copper in the trenches from excessive erosion. In general, a
two-stage copper polishing process needs to -3 change polishing
compositions of different formulations to satisfy the requirements in the

Chamgss _stage_é’@#éo‘?i@ﬁiﬁ@copper. %WE%?ldTﬂéﬁ’d}ﬁg _po@%ing different
foﬁﬂmpfé'{ﬁr@rﬁssd'@@d‘éaé‘ﬁaﬂ@f@é @Péo%eéélﬁ'r%g‘lglﬁ%lgni% wellas, 5 rious
ent6,679,929 disclose

increases the waste. US pat a polishing
s tangwesitionftompriging atdéashagne alwagiver an aliphatiecesboxylicdcichging
having at least 10 carbgn atoms, a basi¢c compound, a polishing

POt SiBratish i6 EBIRSbuh G, HAhtichiroSheS AytfoEh PERRIUS afP Process
s 1ygieri Althoygh Big pPQlshing compesition cap Fedice theetchingyrate of

copper metal, it also adversely affects the removal rate of bulk copper. In
additior] US Reére Publication Nb. 9604/0020E351dseivded ais cpgpet shing

polishingccomr?ositi%nocom risin%silica, an inda t, amino acid, a triazole
COE%%%&ndl and water, Bt hitdid Hét di?&ose Qe poll%ﬂi%g D %85&0‘66 ran

a lerpeyinge ce-inkibitor pould deeelargtetheymetgl etehingraterunger theyrbon
condition of maintaining a high 20 removal rate and meanwhile was suited

a e firsBand 2a&chd stegeaFetfishing cdppdrisdtaingunadarRL erating
A nTotor COAE B Gb LSS o tratt Caeh o Pefolfide 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 presenﬁ 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
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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 so composition suitable for two-stage
metal polishing. To achieve the above objectives, an inhibitor composition
according to the present invention at least comprises: an imidazoline

COLBd GTh tridZofeC EGhptiind bitombitStions thefddt: and'3tFchsingn &t
1 e} W SALGmPoYRds. thgreof %9_0&%@9@?@}“%9% whereinathe +riazole

imidazoline compound or triazole compound or combinations thereof can
C obeptHrbehzotriazole camtolithe sacosinetdresalb Eomponddsstherecfsane and

SR SE g BSSOACRE, WA CATib ko FrStoba fimgheTeLn

t hibe suriacez0f 3 Worepiece: smpdierpRINGiN apighiemaval raiepigneiald or
layers as well as effectively suppress metal etching in chemical

comechanitdl polfshingethereby fedicihg polishing Mefetts sachcdsaishingd the
erasion.and the 1s like. DEETAILED DES&:SRIPQ'BOeN OEE'HE

5 e ERRED EMBODTN Fa0a be N-acyl

NTCSoqlﬁeo blr%sent mvenﬁoen provides a

s aghemicah eechariiged polishing tempesitionc ancpibe inbibder 20 s used in
composition at least comprises an imidazoline compound or a triazole
chegiibeand BreerBinatchs thPeck Hhd NSar&RE afd Satdmpolifysch can

el haEhTICal Sol o sommpoChanes Rk cuh for 228tk piece
s opratsctive fimadamthe sorfacelof glworkepieredd 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

like.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention provides a chemical
mechanical polishing composition, and the inhibitor
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
protective film on the surface of a work piliece to
prevent the work piece from corrosion 1in chemical
mechanical polishing and can enhance the anticorrosion
ability of the work piece. The chemical mechanical
pclishing composition further comprises abrasive
particles, an oxidant, an accelerator and a solvent.

Examples of the abrasive particle include, but
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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 not limited to, calcined silica; silica sols hydrolyzed

NOfforh SBdilifSilicate GrPbRSHEH shitate C6t - hytirdiyZed aid ol lyzed

£ i silang; pregipitated 9r; calgiped %}fmi”?boi%%@tﬂﬁﬁ orcalgnedir o, or
titania; s polymeric materials; and hybrids of metal oxides and polymeric

h yaaterials, @dd preferaisiysitcasets. Whem tiseldraoumt ofdfealrpsivea t ed or

articles is toq small, it is disadvantageous tq mechanical polishing and L
o\ oS o Fan VI Yale cRAT REACHEVER O fhe Giher D REAd, fob=an1a’
poMyeiameuntef abrasiye Bartilesavayish agegleraterthaeffect ofox i des and

mechanical polishing and increase the removal rate of barrier layers and

POihSlNgRibA Oxita ayErsathes eadydo PARE pBiEhhY ddfdctsauch@bs . When

erosion on the surface. In one is embodiment, the-silica sal is_ used in a .
SRS 6701 fo 4035 by G Psockoh the ol et of o STl At

i scomgesitiofviprefesapdyQik to 46% hy weighti Wadewnd a theémies and the
mechanical polishing composition for polishing copper layers, itis 20
desreferBIcB8NSY RydrégehDefckiR @5 an DxRIghtl AiRAeral, 9ik Slidanpther

e 0 SR 0 0 Y el e on s i oeR o
acaoeélerator @sed ittbe chérhicalt 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, 1t 1is
preferable to use hydrogen peroxide as an oxidant. In
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, 1t facilitates to increase the removal rate
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2.5 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 30 the
chemical_.mechanical polishing,composijtion_increases, it facilitates to

O findiedsa the k8 ovaF raftP b of etMayetddid id Stfitabié for A8 hitlal Laver
polayes Haglshingn {hedirst stage. Howeyer, therpgreased addetbamitc 5 seq

of the accélerator in the polishing composition also increases the static
adetefting edteandts isahfavorable tothefirersotishing inithe Sécondpstdgeshing

cfj SRR TERIneR e prieacs el panplRELie 0k, o

i s5% by Peeight: apd dnore greferally @ 3rie 3%y wWelghh is The iINfitbiorse cond
composition effectively suppresses the static etching rate under the

s tggiition 167 HgharepitRaIta s 56 asth SuR BepbRSHGOBrobEsss B@tH N an
amBungstand second %@%%aﬁ%rfﬁ%%hes%@%m "E‘t{ileé‘t'ﬁ%’ttg weight

Imidazoline IS compound or triazole compound or combinations thereo

o fcarhke Bdtphrzetriazele (BTA)ewWkichatepresentiframe GG0btp Webyht, and
weight, preferably from 0.005 to 0.8% by weight, and more preferably
MOFSn BHE {RF 5% bY weight BPthé Tot& Welghi Sitte- composition, and

the 20 spygosine ang 5it;gompgynds thereof or.camiinaligns theredl -t i ye1y

represent from 0.0005 to 1% by weight, preferably from 0.001 to 0.5% by
s uwgghe s sndrb preféralily romt ching 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 1H-benzotriazole (BTA), which represent from
0.001 to 1% by weight, preferably from 0.005 to 0.8% by
weight, 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

|>_\
HH
/

HO

formula T

(CH,NHCH,COOH, CAS= 107-97-1),
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0.005 to 0.1 by weight of the total weight of the composition. 25 Examples
of the sarcosine and salts thereof include, but not limited to, sarcosine Hp
HH formula | (CH3NHCH2COOH, CAS=107-97-1), -7 lauroyl sarcosine
HO O formula Il (C15H29NO3r CAS 97-78-9) s N-acyl sarcosine, cocoyl
sarcosine, oleoyl sarcosine, stearoyl sarcosine and myristoyl sarcosine

1 agtithiun S4hE CSodithesalts, potassium salts, amine salts thereof, or the
like, or mixtures thereof; for exampte;.sodium_n-Lauroyl sarcosinate: O
Na' CY 10 formula Ill (CH3 (CH2) 10CON (CHB) CH2COONa, CAS
137-16-6), or sodium cocoyl sar¢cosinate: O Nam . YO O s formula IV
(RCON(CH3)CH2COONa, CAS 61491-59-1) Watey can be used as the
solvent of the composition according to thegjpresent invention, and

HO -
WI/\H e
I

formula IT
(C15H,9NO3, CAS 97-78-9),

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:

H LT’”:T N
Ly

formula ITI
(CH3(CH2)10CON(CH3)CH2COONa, CAS 137_16_6) ’

or sodium cocoyl sarcosinate:

O Mot

e

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

e
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deionized water is preferably used as the solvent of s 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 5 to limit the scope of the present invention. Example 1 As
listed in Iabl 1, the tests are conducted with polishing slurry

Saddin g8 g sHOMESP 8-k Cdbrasive particles, alanine, hydrogen

peroxidenl0 1H-Benzetrazole, sgdium qogayi sarspsinate and wager Fresent
the solvent, as control samples. O Na+ -lam o | 0 formula IV

1 N(ROCN(CH3)eH2CODNEL BAS 61701591y ABTAbIOY oxidast abradiveowing
accelerator 1H-benzo- particle,sodium, (hydrogen triazole cocgyl
partic 5)? i P 59¢ 'P(xva%% (agce n%t(pgr%) %%Scevl\'lﬁtrued

. ex €s )
peroxide) (glyciney (Shica Sdrcoshate ppMm) SO
t ocanirgliexample 08b® o0&l fhkcgiti®kent invention.

Example 1

As listed in Table 1, 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

as the solvent, as control samples.

o] Mot

formula IV

(RCON (CH;) CH,COONa, CAS 61791-59-1)

Table 1
 dant abrasive .
cxiaan accelerator|{g-penzo-| Particle SodluT
hvd . . cocoy
éegoiigg? (glycine) |triazole | (silica | sarcosinate
o m
(wt3) (W) (ppm) (Swotlo/)), (ppm)
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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example 0.8 0.8 0 0.1 60 2 control example 0.8 0.8 250.160 3 -9 The
polishing tests are conducted under the following condition. polisher :
Mirra polisher (Applied Materials) 5 wafer type : 8-inch copper-coated
wafer (Ramco Co) polishing pressure: 1.5 psig and O psig platen speed :
93 rpm carrier speed: 87 rpm polishing pad:IC 1010 (Rohm Inc.) 10 slurry
flow rate : 150 ml/min The removal rate on the wafer is measured using
4-point proke raRasYIEMeAly The dasulls agprshovwyp Jlablei TaBleder  the
RR@1,5psig WIWNU DER@Opsig RR/ DER (A/min) () (A/min) control
£ odxamiglers34e61d068 812 -1 control example 4747 10.4 230 20.6 2

control example 5030 3.1 262 19.2 3 , _
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
RRE@L. 5.p51g WIWNU DER@OPSlg RR/ DER
(A/min) (%) (A/min)
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 |
, |

and WIWNU
and DER

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

From the results in Table 2, it can be seen that
cqntrol example 1 exhibits a low removal rate and a high
but

the RR/DER ratio is low; control

but the

etching rate,

example 2 shows a higher RR/DER ratio,

_10_
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15 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 20 control example 1
exhibits a low removal rate and a high etching rate, but the RR/DER ratio
wi QU conirof £xample 2,shows 4 higher RRIBER fatio, Rt e,k £ rom the
with-in-water-non-uniformity is poor. As knowrr from the results,if the
relpibiter comnpositien dechridngto thec piapent inverdion dsused gcontyolto the
example 3), the high removal rate for polishing copper can be kept, and

P I {letching iafetof 88ppe? cas 8o be RNy SERBRd; Sthad + the high
relfereasing the RR/BERai0; Exarpple 2 As/jsted in,Fahle.3,1thy t@§t8§ﬁ% the

conducted with polishing slurry compositions using silica sol as'the 1
e tabrasive partides, Alaninme Bydrogen parexidé d Helidreotriazote, godiamuced,

cocoyl sarcosinate and water_ as,the solvent, as control samples. Table 3
thgﬁraé%cBﬁaﬁa&gﬁﬁomﬁéo-ﬁﬁk@sodium (hydrogen
E ng[{yigmg) tpiazole (silica cocoyl peroxide) (Wt) (Ppm) sol) sarcosinate

— (wio)ym)" PP (wt% control
As listed in Table 3, the tests are conducted with

polishing slurry compositions using silica sol as the
abrasive particles, alanine, hydrogen peroxide,
lH-benzotriazole, sodium cocoyl sarcosinate and water

as the solvent, as control samples.

Table 3
| W abrasive ,
' sodium
oxidant |, celerator 1H-benzo-| Particle
(hydrogen (glycine) | triazole (silica cocoyl
peroxide) . (ppm) sarcoslnate
(Wt s) (wt%) pp sol) (ppm)
(wt% )
control
example 0.8 0.8 0 0.2 58
4
control
example 0.8 0.8 15 0.2 58
> L
control 447
example 0.8 0.8 20 0.2 58
6 -
control 41 _
example 0.8 0.8 25 0.2 58
7
control W
exanmple 0.8 1.2 30 0.2 58
8

The polishing tests are conducted under the
following condition. The results are recorded in Table
4.
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example 0.8 0.8 0 0.2 58 4 control example 0.8 0.8 15 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
leexample 0.8 1.2 30 0.2 58 is The polishing tests are conducted under
the following condition. The results are recorded in Table 4. tl_polisher :
Mirra polisher (Applied Materials) polishing pressure : 3 psig, 1.5 psig and
P og-psid plateRldpgeea | B9 fpheser éaé&glavagmbé%ﬁ?smir@lp% IC
1010- (Rohm Inc.) slurry flow rate : 150 ml/min Table 4 RR @3psig RR
PO@1 Bpsig DERIRRADEFS (AAMRPWEIN) ta/mind Schiitrdt B6185008 g5
38.02 example 4 controls 6234 3220 116 53.74 x control 6490 3494 66
plgg-en speed : 93 rpm

carrier speed : 87 rpm
polishing pad : IC 1010- (Rohm Inc.)

slurry flow rate : 150 ml/min

Table 4
RR @3psig‘RR @1l.5psig DER
RR/ DER
(A/min) (A/min) (A/min) / D
|
control
9618 5005 235 38.02
exanmple 4
\
control 6234 3220 116 53.74
example b
control 6490 3494 66 98.33
example 6
control 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 1H-benzotriazole under a constant
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.

The  technical contents and features of the
present invention are disclosed above. However, anyone
familiar with the technique could possibly make modify
or change the details in accordance with the present
invention without departing from the spirit of the

invention. The protection scope of the present
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example 6 control 5350 2560 80 66.88 exammple? control 5859 3708 81

72.33 example8 It is clear from the results in Table 4 that the 10 removal
rate goes down with the increase in the concentration of 1H-benzotriazole
under a constant concentration of sarcosine, so a preferred composition

. _(control example 6) can be obtajned, which has a hijgh copper remoyal ..

L SENE ol oG fae, AR higher 1 SRBER raf. NLAGohFEpodiment

dintepisand feaiures RbNE Preserl MyRNtER aredliselosed afov8ation and
However, anyone familiar with the technique could possibly make modify

chagaRyetthe Gerisimmderddddepithithd PR3 &Rt PO dhvehtoh Wioutpirit
rting from the spirit of the . inventign. The,protection scope of the
o B E et ion S ML bR, S e bimare TrBgely the

c lantnsbould melude eafiogs medification and changes that are made
without departing from the spirit of the present invention, and should be
covered by the 5 claims mentioned below. 10 15 20 25 30 -13
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CLAIMS I Claim, 1. An inhibitor composition used for chemical
mechanical polishing at least comprising: s an imidazoline compound or a
triazole compound or combinations thereof; and sarcosine and salt
compounds thereof or combinations thereof. 2. The inhibitor composition
used for chemical 10 mechanical @%’R%as claimed in claim 1, wherein
the sarcosine and salt compounds thereor include sarcosine, N-acyl
T sar¢osiRg, lauroyl sarcosine, cocoyl sarcosine, oleoyl sarcosine, stearoyl
sarcosine and myristoyl sarcosine or lithium salts, sodium salts, 15
1 . potassiéi saktddr Biidecsalts fefdeopsridehbinatichscerebp B. T emical

inhibito PQsSItior for chemjcal chani olishing.as claimed
meiﬁ%%%lrrjl: éf% vrghi%lr? gngeﬁ% tﬁe é:';lg}cc%s(?rlaeg;lcfmd%saé1 C@é:r%pgo%ﬁ ‘thereof is 20
sarcosine, the chemicaliforhideref satcesine isneprasdnted by farmulaiazole
0 HO "H formula | (CH3NHCH2COOH, CAS=107-97-1) 25 4. The
inhibitoFCYRRSBsTIGh Rsed F&PBRermigd iABchahics HBIRhing 28 Glaimed

in claim 1, whereig gne. OEthg sargesine and salt compayndg thergolisc o £ oy

lauroyl sarcosine, the chemical formula of lauroyl sarcosine Is

representedlby familarls thereof.
2. The 1nhibitor composition used for chemical
mechanical polishing as claimed in claim 1, wherein the
sarcosine and salt Icompounds thereof include
sarcosine, N-acyl sarcosine, lauroyl sarcosine, cocoyl
sarcosine, 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
mechanical polishing as claimed in claim 1, wherein one
of the sarcosine and salt compounds thereof 1is

sarcosine, the chemical formula of sarcosine 1is

represented by formula I:

Q,

—

HO HH

formula I
(CH3NHCH,COOH, CAS= 107-97-1).
4. The 1inhibitor composition used for chemical
mechanical polishing as claimed in claim 1, wherein one
of the sarcosine and salt compounds thereof is lauroyl
sércosine, the chemical formula of lauroyl sarcosine is

represented by formula II:

_14_
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-14 H9~ N, J formula Il (C15H29NO3, CAS 97-78-9) 5. The inhibitor
composition used for chemical 5 mechanical polishing as claimed in claim
1, wherein one of the sarcosine and salt compounds thereof is sodium
lauroyl sarcosinate, the chemical formula of sodium lauroyl sarcosinate is
represented by formula 11l: O Na4' fl to formula 11l (CH3 (CH2)

used for chemical mechanical polishing as claimed in claim 1, wherein
is sodium is cocoyl
sarcosinate, the chemical formula of sodium cocoy| sarcosinate is

represented by formula IV: g:Na+ rmulalyV. 7. Fhe inhibitor
composition used for chemical fhiechanjcal polishing as claimed in claim
1, wherein the triazole compound is selected from the group consisting 5

of 1,2,4-triazole, 3-amino-1,2,4£azole, 3-niflrﬁ-l,2,4-triazole;
3-amino-IH-1,2,4-triazole-5-car 9<§ﬁ%ua]cf’a, -benzotriazole and

5-methyl-1,.2,3-benzo(c@%tp199NQ3, CAS 97-78-9).
5. The inhibitor composition used for chemical
mechanical polishing as claimed in claim 1, wherein one
of the sarcosine and salt compounds thereof is sodium
lauroyl sarcosinate, thé chemical formula of sodium

lauroyl sarcosinate 1s represented by formula IIT:

Mot

L“‘*\‘/\Lf °'
1\/\/

formula IIT
(CH5(CH,) 1oCON (CH3) CH,COONa * CAS 137-16-6).

6. The inhibitor composition used for chemical
mechanical polishing as claimed in c¢laim 1, wherein one
of the sarcosine and salt compounds thereof 1s sodium
cocoyl sarcosinate, the chemical formula of sodium cocoyl

sarcosinate is represented by formula IV:

o} Hert
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8. The inhibitor composition used for chemical io mechanical polishing as
claimed in claim 1, wherein the triazole compound is 1H-benzotriazole. 9.
The inhibitor composition used for chemical mechanical polishing as
claimed in claim 1, wherein the chemical mechanical polishing
composition further is comprises abrasive particles, an oxidant, an
accelerator and a solvent. 10. The inhibitor composition used for chemical

7 .mechami¢ed polishinglas claimediomtlais 9 tviheneintha: dbrasive padiclemical
is_selected from the group consisting 20 of calcined silica; silica sols _
meRipdhizea froRCsbdtihl Biic@é of petasiRfh dilicaté ok Rydroly?B@ &R the

sed fr il ; cipi ICi lumina; precipit I -
e e e R P o B8 sting
o fpolymeric 25 haderiatsi &lz Fhe inhibitor condpeasitiom osed f@r,cherbicalazol e,

mechanical p Iishing as claimed in claim 9, wherein the abrasive particle
oG

3-R&fi&Lsot. 127 TrelinHiBifo? Cémposition used for chemical 30

3-Brshapicalipolishing as claimedn slaigLQ, yuhsrain the abrasive particley 5 4,
represents from 0.01 to 30% by weight of the total weight of the
1 Hednepozitidne 13.Zkhkenhitidr comipasitionl uskd Zor Shérioal orhechaamicdl e .

3 -5 24, TH RO} Lbbadion R0 e Al medhaniont Sihoning 0021
me@aiEgd BLlaipd whBreHidhe sacselgrats ds seleeted ramihe gioERein the
tr??gngcgompound is 1H—benzotriazole.

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

10. The 1inhibitor composition used for chemical
mechanical polishing as claimed in claim 9, 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
alumina; precipitated or calcined titania; polymeric
materials; and hybrids of metal oxides "and polymeric
materials.

11. The 1inhibitor composition used for chemical
mechanical polishing as claimed in claim 9, wherein the
abrasive particle is silica sol.

12. The inhibitor composition used for chemical
meéhanical polishing as claimed in claim 9, wherein the

abrasive particle represents from 0.01 to 30% by weight

-16-
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citric acid, oxalic acid, tartaric acid, histidine, alanine and glycine. 10 15.
The inhibitor composition used for chemical mechanical polishing as
claimed in claim 9, wherein the accelerator represents from 0.01 to 5% by
weight of the total weight of the composition. 16. The inhibitor composition

used for chemical 1s.mechanical pplishing as claimed in claim 9, wherein
© fthg leenidE% i%e?‘ c%?&o%?ﬁ% oPt%gE%fI%eecocl;ngp%Qr?dg oerC&oC?nrbinations thereof

1 Fepresenhitom D001 k0 1% by welghies the tetal weight@f theor chemical
composition. 17. The inhibitor composition used for chemical 20

meRBERRIcA hMShingaSIdNNRE i lains: diheFeif el BardosiHraaee 10 the
0¥ TR e r e eeot eresert om0, 0L 1o

1 4compoditioa used fof loiemieal 2Dmpchabicalgolishingas cladimed inhemical
meccl%irgngi évgﬁrezi)notﬁg Ssglivre]r(ljt ig ;vaéelré3iOH{éé in claim 9, wherein the
accelerator 1s selected from the group consisting of
citric acid, oxalic acid, tartaric acid, histidine,
alanine and glycine.

15. The inhibitor Composition used for chemical
mechanical polishing as claimed in claim 9, wherein the
accelerator represents from 0.01 to 5% by weight of the
total weight of the composition.

16. The inhibitor composition used for chemical
mechanical polishing as claimed in claim 9, wherein the
imidazoline compound or triazole compound or
combinations thereof represent from 0.001 to 1% by
weight of the total weight of the composition.

17. The inhibitor composition used for chemical
mechanical polishing as claimed in claim 9, wherein the
sarcosine and salt compounds thereof or combinations
thereof represent from 0.001 to 1% by weight of the total
weight of the composition.

18. The inhibitor composition used  for chemical
mechanical polishing as claimed in claim 9, wherein the

solvent is water.
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