
CHEMICAL MECHANICAL POLISHING COMPOSITION BACKGROUND OF THE INVENTION (a)
Field of the Invention        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 planarization effect of a work piece.
(b) Description of the Prior Art:         With the critical 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 20 aluminum alloys. However, it needs to employ another
damascene process in forming copper conductors because copper metal is
difficult to be etched. Damasceneprocesses 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 meta1 inlayed in the dielectric layer.
Damascene processes have the following advantages in  comparison with
traditional metallization processes: (I) 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 in traditional
processes can be eliminated; (3) the difficulty in etching metallic
material, especially etching copper metal could he solved.
Moreover, in order to overcome the drawback that the necessity of
separately fabricating a contact so window structure and a conductor
pattern makes the fabrication procedures of a traditional
interconnectionprocessextremelycomplicated, currently, adualdamascene
process is further developed. In the dual damascene process, a line 15
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 20 the fabrication
procedures. In 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 in the prior process
technology to 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 30 difficulty in
etching metallic. copper. Therefore, it has become the main trend of the
development of  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
process for removing excess metal on the dielectric layer. Currently, this
purpose is usually achieved by a chemical mechanical polishing process.
However, in metal chemical mechanical polishing, polishing defects such as
metal dishing, erosion and the like still often occur on the surface of a
metal laver.         Metal dishing and erosion are strongly associated with
the removal rate andRR/DEP.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 is polished oft
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  changepolishingcompositions of different formulations to satisfy the
requirements in the various stages for polishing copper. However, changing
polishing compositions is disadvantageous to process 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 basic compound, a polishing accelerating 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 hulk copper. In addition, US Patent Publication No. 2004/0020135
disclosed a i5 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 io 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
compound or a triazole compound or combinations thereof, and sarcosine and
salt compounds thereof or combinations thereof, wherein the imidazoline
compound or triazole compound or combinations thereof can be
1H-benzotriazole, and the sarcosine and salt compounds thereof can he
Neacyl sarcosine. The inhibitor composition is used in chemical mechanical
polishing compositions, which can form a protective film on the surface of
a work piece so as to maintain a high removal rate C) f. 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 2G composition at least comprises an imidazoline compound or
a triazole compound or combinations thereof, and sarcbsine 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 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 particles, an oxidant, an
accelerator and. a. solvent. Examples of the abrasive particle include, but
_  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; 5
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 15 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 is 20 preferable to use hydrogen peroxide
as an oxidant, In general, the oxidant is used in an amount of 0.25 to % 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  of metal layers and is 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 compositibn, preferably 0.1 to 5% by weight, and more
preferably 0.3 to 3% by weight. Theinhibitorcomposition 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 1H-benzotriazole (TA),
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 20 sarcosine and salt compounds thereof
or combinations thereof representfrom0,0005 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      Nbf
formula I (CH3NF1CH2COOH, CAS- 107-97  1a0xOyi sarcosmne formala
-acY1 ScT.txcosirt's.., cocc.711 sarcos.tne, 0.1e0y:i $atc7::.(7)Hsitia,
atsatayIsahcasih.O. and mytiSttyi .,:tafSasine or44.1,ts, sq.c4um..sIts4
potassium salts, amine Salto. thereof, of the lika;! or mixturesfor
ex:al:T:14r stA-711:tm.:ar.cOsin'aha:  formul& III
rcili(n..,,,i,..cfaYf(Cfl))C.:CX)fia, GAS 13$-l&6) or aaddin coccyi
Sahassasto: mo Ti 7 N., f.c.)rm".1a '(...P.C.CtCHX..4.-1...-JCN3C(JONS.,i.
CAS... 61791 



Mater can be assa as the solvent of the COii:bOS1t. ion accord I no to
resent nvent ion, and .deisnisact :water is pralostay.oaed as the
,toiven:+:. of  PO...its:414g o.....SMpositiee(4 Thefeatures and functions
of the ...present. ...i.n.veDtion are fPXt.belf iThlustr:.ate4 by the
f01.1.1Mg partcu1ar examples, but they are not to be..onstred to limit. the
scope: Of -the. preset :11....k.amOle listed in Table 1. t.17.1e.are
Co...nttc.t.cted with polishing slurry compositiondol. an the abraeh.ve
pdrtioles, alanine, hie.:e.ogoe                      S60/1bE cocoyl
sArtosenate:E and water as the. solvent, as control samples. 1Tfi formula
iv (..RC6NiCai)....M.00.0he4 cAS. .617.91 9-1) Table. I
control. 5e) 



The polishing Les Ls axe conducted under the folJowinc.condition
polisher.:".1qirra: poil.:1.sher (Appliod W'a.,tax,- type 8-inch
coppex-couted water .(Ramcc to) polshng pressur.e 1.b paig and 0 pstq.
platen speed S3. rpm chtxter speed .:87 zipm polishing ad IC 1010 Rohm
Inc.) iC:-elaxxy flew rate 150 miimin_   The reAoval XSft0.. on the W.:stet
is .Measured using :probe measurement, The reunite are shown in ..Tehle" 2.
table 2                 
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Wherein RP. raf'ats. to thisH,conto.:sialand W1171.:NO. refers tothe
4,,1/4dAdh-h.-.--.4e:12.5er-racze-tailfastilty,.. and DER raexs to. the
dynamic etching rate. From the reen:-.j.ta in 'Table 2, it can be seen that
control example 1 exhibits a low removal rate and a high etching rate, but
the RR/DEP. ratio is low; control example 2 shows a higher. RR/DER ratio,
but the with-incwafer-non-uniformityispoor. As knownfromthe results, if the
inhibitor composition according to the present invention is used (control
example 3), the high 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. 0 Example 2           As listed. in Table 3, the tests are
conducted with polishing slurry compositions using silica sol as the
abrasive particles, aianine, hydrogen peroxide, IHcbenzotriazole, sodium
cocoyl sarcosimate and water 15as the solvent, as control. samples. Table 3



Cent rel. oxidant ;hydrogen. ( Wt: accelerator gyc.e ) ) LIz o tri 8.Z 0:
(P.Pm) al) raell\fe particle     :ca sal ) (was ) sodium c o oy sareasinate
(ppm) x amp" 0 0 , 8 0.8 0 0.2 % CO OW r 0   xampl e cant rel. 0 . 



0 .8 0 . 8   58 example. control  0.8  0.2 Ca C K a.mp e coot r 0 1 x amp 1
e 0 . 8 0.8 8 25 3:0 02 5          The polishing tests are conducted under
the followina condition_ The results are recorded in Table q. polisher:
Mirra polisher (Applied Materials) 6 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 



to Table 4     @3ps.i.g. ( A I'mn ) RR15p s if"} (Alatin) DER (A/min.) RR/
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, 



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, slow
etching rate, and a higher RR/DER ratio.  rhaaIc cThic'nt ontsictcat. At
present Invention are disclosed: above... However, anyone f4r,'Iii:fat with
the technique could ossibly :make modify or chat-lee the detaIls in
accordance with the present' invention wIth.out de.Pattbc, fte:th: the
spirit of tlie       'ien-The protection scope of the. pre invention shalt
.not be lIm:LLed towat empod.j.."...qe4t dienlOsest and should include
V-Ati0.1.1:Sm64fiation: and changes. that:are
,I.aade4...epaxt.:1,1-41tQl.1.1 the.Tit of the pre:Sent ilevention, and
ahould be covered by the e'---.mchtioned "beipw..  CLAIMS I Claim,  1. An
inhibitor composition used for chemical mechanical polishing at least
comprising: animidazoline compound or a triazole compound or a combination
thereof; and      a sarcosine compound or a salt thereof or a combination
thereof.  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 satcosine, lautoyi sarcosine, cocoyl
sarcosine, oleoyl sarcosine, stearoyl sarcosine and myristovi 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 the sarcosine compound
or the salt thereof is lauroyi sarcosine, the chemical formula of lauroyl
sarcosine is represented bv formula II: 9 ' formula II (C15H2:1013, CAS
97-78-9). 



4.The inhibitor composition used for chemical mechanical polishing as
claimed in claim 1, wherein the sarcosine compound or the salt thereof is
sodium. lauroyl sarcbsinate, the chemical formula of sodium 5 lauroyl
sarcbsinate is represented by formula III: Not .."...,,. , ,1,v "r- I IifI
cE.. ...-- I formula III ( CH3 ( CH2.) loCON (CH.3) CH2COONa , CAS
137-16-6) 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: mor,    6.The inhibitor
composition used for chemical mechanical polishing as claimed in claim 1,
wherein the triazoie 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-aminp-1H-1,2,4-triazole-5- --  carboxylicacid,114-benzotriazoleand 



5-methyl-1,2,3-benzotriazole.  7. The inhibitor composition used for
chemical mechanical polishing as claimed in claim 1, wherein the friazole
compound is IH-benzotriazole,  8. The inhibitor composition used for
chemical mechanical polishing as claimed in claim I, wherein the 10
chemical mechanical polishing composition further comprises abrasive
particles, an oxidant, an accelerator and a solvent.  9. The inhibitor
composition used for chemical 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 condensedfrom silane; precipitated or calcined
alumina; precipitated or calcined titania; polymeric materials; and hybrids
of metal oxides and polymeric materials.  10. The inhibitor composition
used for chemical mechanical polishing as claimed in claim 8, wherein the
abrasive particle is silica sol,  11. The inhibitor composition used for
chemical mechanical polishing as claimed in claim 8, wherein the abrasive
particle represents from 0.01 to 30% by weight of the total weight of the
composition. - 16 -   12. The inhibitor composition used for chemical
mechanical polishing as claimed in claim 8, wherein the oxidant is hydrogen
peroxide.  13. The inhibitor composition used for chemical mechanical
polishing as claimed in claim 8, wherein the accelerator is selected from
the group consisting of citric acid, oxalic acid, tartaric acid, histidine,
alanine and qlycine. 'Lc)  14. The inhibitor composition used for chemical
mechanical polishing as claimed in claim 8, wherein the accelerator
represents from 0.01 to 5% by weight of the total weight of the
composition. 1.5         The inhibitor composition used for chemical
mechanical polishing as claimed in claim 8, 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.  16. The inhibitor
composition used for chemical mechanical polishing as claimed in claim 8,
wherein the sarcosine and salt compounds thereof or combinations thereof
represent. from0,001 to 1% by weight ofthetotal weight of the composition.
17. The inhibitor composition used for chemical mechanical polishing as
claimed in claim 8, wherein the Josolvent is water. 




