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With respect to the urethane pad, U.S. Patent No. 4,927,432 discloses a polishing pad
formed of polyester felt mixed with urethane to use pores and projected fibers. Though
the pad described above shows excellent flatness, since the pad has low hardness, a
polishing speed is low.

With respect to the another pad, U.S. Patent No. 5,578,362 discloses a polishing pad
with a surface structure of a sunken portion in a semicircular shape formed by mixing
polyurethane with a hollow spherical subsidiary. Such pads have been generally used

due to excellent polishing speed and flatness. However, when mixing with the different
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of p(ﬁ?(l)l),/gz{rg(t)na%engdlyol, poly hanstoff dispersion, and polyisocyanate polyaddition.
The polymer matrix may be selected from a group consisting of polyurethane,
polyester, nylon, acryl, epoxy, silicone, polycarbonate, and a mixture thereof.
The core may be contained in the polymer matrix by 1 to 200 part per hundred resin
(phr).
The core may have a size of 1 to 200 [.
The pad may have a hardness of 60 Shore D or more.

According to another aspect of the present invention, there is provided a method of
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part per hundred resin (phr). [36] The core may have
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It is impossible to obtain a polishing pad with a high hardness and high density by
using conventional hollow pores. According to an exemplary embodiment of the
present invention, a polishing pad with a high hardness and high density by containing
a core encapsulating a liquid organic material may be obtained and a uniform polishing
pad may be prepared by mixing materials having a similar density to each other. In
addition, though after a large amount of time is taken up with polishing processes, it
may be controlled that a bottom of the polishing pad prepared as described above is

softened by attacks of slurry and the hardness of the pad itself is deteriorated as time
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Examples
Hereinafter, the present invention will be described in detail with reference to

examples. However, the present invention will not be limited to the examples.



ticularly, 10 to 60 phr baseg on the polynmer matrix.
When an anount of the core is less than 1 phr,
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In this case, the polyurethane cake had a density of 1.1 g/(:m3 and a hardness of 66
Shore D.

Comparative Example 1

A urethane cake was prepared by using a method similar to that of Example 1,



prepared by attaching a buffgr pad to a bottom of the
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Uniformity in Wafer
The uniformity in wafer was obtained by measuring a thickness of a layer at 98
locations in wafer after polishing a silicone wafer of 8 inches, the wafer coated with a
thermal oxide layer of 1 [0 (10,000 A), under the described polishing conditions for one
minutes. The uniformity in wafer was obtained by an equation as follows.
Uniformity in wafer (%)=(maximum thickness-minimum thickness)/2xaverage layer
thicknessx100 Equation

Number of Scratches



mechani cal polishing (CW) pgocess of the prepared
pads, AVANTI-472 (I PEC Co., Ltd.) was used as a CWP
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As shown in Table 1, the polishing pads obtained by Examples 1 to 4 have a high
hardness and high density than those of Comparative Example 2 and have more
excellent values than those of Comparative Examples 1 and 2 in the average polishing
speed, the uniformity in wafer, and the number of scratches. In the case of a drop of
hardness for each content, though mixing with 45 phr, which is a large amount, the
polishing pads of the present invention have a high density of 0.95 g/(:m3 and a
hardness of 65 D far higher than 54 D of Comparative Example 2 containing pores and
just a little lower than 68 D of Comparative Example 1 used as a hard pad having a
high hardness. Also, in the case of the polishing speed, the number of scratches, and
the uniformity in wafer, the polishing pads of the present invention have relatively
higher than those of Comparative Examples 1 and 2 and show stable numerical values.

Example 5
A urethane cake was prepared by using a method similar to that of Example 1 by



0 (A'mn) Wafer) Exanple ;67 D 1.105 15 3.5% or
| ess 2500 130 Exanple 2 66 D 1.00 30 3.5% or |ess

WQe®8/011307 Exanple 3 65 D 0.95 45 3. 5% or | essPQI7BR2@0/003513
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Exanple 4 66 D 1.10 30 4.0% or |ess 2555 100 Conp. Exa

68 D 1.145 0 4.5% or |ess 2450 130 nple 1 Conp. Exa 54
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m x't%gl attlbeEng pre formed of a liquid organic
din a polynmer shell.

In
t h| 4 wakene ¢dke WS PPEIRBARSsaRdtetind siniles o Eyaraplv Ol bynasing
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po matrj x, thereby preparing five polishing pads
@ﬁ%@é 61%@3&?@6& P%%eweps% Preppic Y sddineiad %@gml@acontents of
A mesuyﬂea@ﬁ)lltﬁyevonmﬁémlagrefli%l 80% sTB%, dnll G0%20f 4 Alime of a

Conparative. @ekﬁ"&lﬁd ane. cake was

or g:gglglglam%gylxu gesﬁgﬁtlge ngﬁsng?fe eachp gthF ﬁgﬁsh&;g pads was measured.
Conpesudit afviee mBaxcangrhant 2 dpwosin ligG EXPANCEL 551DE t hat

vvascg Ehi9e Ehghbiefsor ned of a copolymer of chloride

Vi onitrile instead of the liquid )
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t hdé@l&@é&nn filsved R® tHest u'IUJOI%Qﬁié CURI B cRIsQRAIar ahvlyastdisRal.

Inm[h)l(sI cna e Vi‘vive poﬁghq}lg pad% were prepared by adding and mixing with contents of
the -cyclo-dextrin by volume ratios of 5%, 10%, 20%, 30%, and 40% of a volume of a
polymer matrix, respectively. A hardness of each of the polishing pads was measured.
A result of the measurement is shown in FIG. 2.

FIG. 2 is a graph illustrating the results of measuring hardness changes of the
polishing pads prepared by Example 5 and Comparative Examples 3 to 5. Referring to
FIG. 2, it may be known that there is little difference between the polishing pad
prepared by mixing with the core of the liquid organic material and the conventional
polishing pads. Therefore, it may be known that the hardness of the polishing pad is

maintained, thereby maintaining polishing efficiency and flatness of wafer.

Industrial Applicability
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the -cyclo-dextrin by volune ratios of 5% 10% 20%
30% and 40% of a volune of a polynmer matrix,
respectively. A hardness of each of the polishing pads
was nmeasured. A result of the neasurenent is shown in
FIG 2. [97] FIG 2 is a graph illustrating the
results of neasuring hardness changes of the
pol i shing pads prepared by Exanple 5 and Conparative
Exanples 3 to 5. Referring to FIG 2, it my be known
that there is little difference between the polishing
pad prepared by mxing with the core of the liquid
organic material and the conventional polishing pads.
Therefore, it may be known that the hardness of the
polishing pad is nuaintained, thereby maintaining
pol i shing efficiency and flatness of wafer. [98]
I ndustrial Applicability 11 WD 2008/ 013377
PCT/ KR2007/ 003513 [99] An aspect of the present
i nvention provides a polishing pad prepared by m xing
a polymer matrix with a core in the formof a liquid
organic material encapsulated in a polyner shell to
obtai n hi gher polishing efficiency, nore stable
pol i shing performance, and flatness of wafer.
Accordingly, the polishing pad may have a hardness
nore than 60 D to inprove the polishing efficiency
and the flatness of wafer, which may be of inportance
to integrate a seni conductor process. Defects caused
by hol |l ow subsidiary materials having a | ow density
may be reduced by using the liquid organic materi al
en- capsulated in the polynmer shell having a density
simlar to a urethane. In a urethane reaction at a
tenperature of 130C, a size of the core may be
uni form y maintained, thereby obtaining high
pol i shing efficiency and stably produci ng polishing
pads.




12 WD 2008/ 013377 PCT/ KR20044/ 003513 Clainms [1] A
chem cal nechani cal polishing (CVWP) pad conprising a

w@oe/otf37a pol ymer shell encapsul ating a | i quP@I/KR2007/003513

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]
[10]
[11]

organic material with one of a boiling point and a de-
conposition point of 130 C or nore in a polyner

matri x, the CVP pad havi pores forned by the
core on a polishing surf;lg:u!a?ﬂigeof. [2] The CWP pad

of cl anmhdmidheeeinidahgorral M blcoR@sisiae A8 3 Rflymer
0.5to0. 1.5 g/ 3.cm .. ﬁ%] 'I%g@@%&%ad,g? cléaiL é ]@zy

wher ei ellKECHSI RS 2 SARidiorganigapistipkyith page ‘B%l gppoint and a de-
c o|nSi S&drilﬁ}g)spfonﬂilbﬁmﬁ )‘(lB@P(Eoﬁlﬁlbbd iata@dtﬁﬂﬁl ngﬁk, the CMP pad having
pol yacryl onitril e ol yacryl ate,. . po rbonat e,

o711 coien TR LgrmasROtE PieTanat Solish e stte heieafy

pol yvi Hiyd CMPopaddd clapml ly sthgreamthe poblmgysbell/ hasrvedensity of 0.5 to 1.5 g/
pol yethyt ene, acrylic resin, and a mxture thereof.

[4] The CWP pad of claim 1, wherein the liquid organic
mat er i Ahe EMFpad dgdpimgly avheredn detnolymar shelhisgelseigd from a group

consi s¢dnR@tifg oﬂﬁkﬁysﬁf'reﬁe—HM?Ia%@fp@%&%dl?i&yl@ﬂi@ﬂ@, polyacrylate,
nmodi fi eq dr ocar.bon sol vent rme ure of

2 d 00{1 a m X

CnHm | PO PIUCARP: PR RYIY PR PAXSS B MY hal at e

pl ast i pelgenglchloridel ppblwhyrgerpoly pwiply lene, pobyetioudmr acgligiesin, and a
about 1 RQR. Q8¢ | ess and a viscosity about 5x108

cps/20C or less; solvents with a high boiling point

such aShaNCMFdpasdefiejdimol, miweiede theDiyE)d orgmtic matdriat (srag least one

t her eofeleched irdf8 O RAGis@hg & GHeBr4 hydhRh@oR sbRent and a modified
pht hal ate plasticlzers are selected froma _group

consi shydigeashongiobeny formad Rhp BHEUrERTi (U Ay Whishihis g dgeger from
dLOEt ly@ tcath; @ﬁgﬁéate plﬁ@gﬁ:@ielyd; liﬁﬁiﬁrflﬂigbhfeﬁt\ei,th dinfotdcyilar Weéght about
pht ha a I i.sodecy. t 3€. The CWP . .
o o1 al 0P Sl ety uiSet Samels g caluiRapit o high
f r om abglingipointowb ias N, NglintthpGoypmogdy ([eME) gdndeahixture thereof.
pol yet : -yl . s
pol yol J?Hécgr olr%1 g%/dg%%%?l% :“%%té‘%ﬁemﬁ? ?i g%/? B%Hcézp? gsf%rlg cS)fr:]l,eCt?d from a
and pofipPe eeyaiag e digshy abidrtaleo diisqnphy Théhatig dieadylodipate,
cl ai m diociin ﬁr[rtﬁélﬁtaHJ f@m@l%lmpﬁﬁ{a%a@taﬁa &iiéoﬁe@ﬁ'tpﬁﬂiafa@e.lf roma
group _consjstin '~ pol yur et hane, . pal yester, nyl on
Scryl . TROMP P afictigmal. Whsiey te bk teomegie selfstsd {jpe a group
t her eofonsisBhg dhgolGBpylatk gifycall polpethylenhglyeblnpdl@ethglee glycol,
is contained in_the pol r rix by 1 to 200 part
per  nubar bbb o Wt dagpbing ol dchtideyane
wher ei polyhklitcor. e has a size of 1 to 200 0. [10] The
CVP_pagh OFME RldBrtiaiiehletit e Hratd RIS
60 Shore g.orﬁirmr e.a11 [ iﬁheA1 net t?ggg%é# par o’é%en‘? a E:I\/Pa1 group
pad, t#RASHERRBUPAYHEIHRET. BGLYCHEDL AYlne Al pRXynEiHcoRg: Poky-
by a tuebddagibal & afikiuRGheRbNOd using a main
The CMP pad of claim 1, wherein the core is contained in the polymer matrix by
1 to 200 part per hundred resin (phr).
The CMP pad of claim 1, wherein the core has a size of 1 to 200 [.
The CMP pad of claim 1, wherein the pad has a hardness of 60 Shore D or more.
A method of producing a CMP pad, the method comprising:
producing a polymer matrix by a two-liquid casting method using a main
material and a hardener; and
mixing the polymer matrix with a core of a polymer shell encapsulating a liquid

organic material.



material and a hardener; andigm xi ng the polymer matrix
with a core of a polyner shell encapsulating a |iquid
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[12]

[13]

[14]

[15]

[16]

[17]

[18]

[12] The nethod of claim 11, wherein the core of the

pol ymer shell encapsulating the 1iquid organic

mat er i @he msglmi e dlair/%mtlg Wwhertigahd caraef ofe Ii)l}@ndf&héll encapsulatmg the
mat er i nd the hardener

10 © i Al SaPBhaT ATl il P ofE 8 wia oGl e

in thehmﬁﬂwyner matrix by 1 to 200 phr. [14] The

net hOde(l}I h%H%‘f c]:ﬂum%%ﬁér&nttﬂ@cé}g Io?fﬁ% Jr s el!l ﬁ contained in the
sel ected from conS|st|ng of "polyu

pol yesP‘éymewa@ﬁ Ya]cPOﬂO Psoxy, silicone, poI y-

car bonphemedod oﬁclﬁlrﬁ L1 r\@hér&ﬁrtﬁ@ i;f;leﬁﬂnaffﬁqs ﬁﬁé&&ﬁfr@ifn a group

claim1l,  wher t has a densi

0.5 to-ofisistigg Ofemq’éuréﬁlﬁge [P?g]%s%é‘y t #54- 5RO} S ﬁ%fi poly-
mherelmnhhe&peh&maﬁxmhehhebs sel ected froma group

consi stj n S en o

ponac?@ %ﬁ ? %l%gﬁya@?%% ¥ &ﬂ§ f@ké ona?]lSltyOfOStOlS ¢/
S|I|coﬂe epoxy, pol yur et hane, polyester nyl on,

p0| yVI ’f‘h{é £BieE o8 @l’alrﬁq’hy&ﬁéf&ﬁriﬁe %&gﬁ%m{%ﬁ}ié §fi€oted from a group
pol yet hyl ene, acrylic resin, m xture thereof.

[17] THESHERKSHPIYSILeRs ATy Rte WPQ}Y@% peHEacrylguittade, polyacrylate,
or gani golj@dsragd, siliasned Bﬁo dlybetlahe, Q)olyfb@teﬂtnyﬁﬁﬁ a

d I t. t t
i CHIAT N S T SN I S

sel ect mikthreahareof. gr oup consi sting of one of a

hydr oc’?ﬁ@%ﬁ%h%ff loY ?lq m %‘dwﬁer%qhé 11(§.gd E}{%ﬁ% drﬁﬁt@r?ﬁ has one of a boiling

sol ven plasticlzers
pht hal peiet anduau @@ﬁmpyﬂltlehpmaﬂ ¢ft 180 Coirvergl  adi pat e,

trioct yhe hbindBlok biafh €1, \ghéé'ﬂh)fhe 9(5“13 @i‘@hﬁ: mQt@ﬁlal is selected from a
di i sodecyl phthal at e; ol i goners w

ol eculBHP fRISEHNE 25804 © 1%)11365@‘336‘?“1 wheenhppyl %ﬂ\?ﬂgfeééwslspcarbon
about SN phips 2O Pladticiteds Such\al id&ie tyil Phehalin tifm@ﬁbnyl phthalate,

pol yol .suc yet

L R T N T AT

pol yol llqtp@ bligdraers ofhfa mbkperswveight hodt p(bOQO etdegsaameltaeflscosuy

pol yadgi it 80j0*3pL/¥ it M FRaRRE! RG] BRI pdHBRpy!

as N, h@%h’g H) ?érﬁgﬁid ° %ﬁf?l H@ a nﬁ&g% poHpopylene

t her eoglycol polyethylene glycol, polymethylene glycol, ester polyol carbonate
polyol, poly hanstoff dispersion, and polyisocyanate polyaddition; solvents with
a high boiling point such as N,N-dimethylformamide (DMF); and a mixture

thereof.



