CHEM CAL MECHANI CAL POLI SHI NG PADS COVPRI SI NG LI QUI D
ORGANI C MATERI AL CORE ENCAPSULATED | N POCLYMER SHELL
AND. METHODS FOR PRODUCI NG THE SAME [ DESCRI PTI ON]

[ Techni cal Field] The present invention relates to a

¢ he GHEMICAL MECKHANIQAL POTISHINGA DS [(COMPRESING LEQUID
PORGANKI MATERIA® CORE ENC ARSUAITED IN ROLYMER SHEIT AND

contai ning a MEMYODHSFARPROMBCENGATHESAMEUI at ed i n
a polynmer shellT and a nmethod of producing the sane.

[WW Art] Cenerally, a polishing process

cludes agradl ng a rough surface to form a flat

surface such fs gl ass. Wiile repetitively and
shing a surface of an object with a

pollshlng pad a fine-grain slurry existing in an _ .
i nt er The @redattwaesantitre rplatés ho rgclyenicah aneaheniop) pelishing (CMP)
all ows the object to be pollshed Particularly, in a

p%lrd %ﬁﬁ $ude. m%gf‘g“ rtb 85@ EISBIE HPE, polyMEE matrix containing

ari zation s a great effect on
sem conductor inte ratl on hem cal chﬁt?q an\%fiemethod of

apdiapishiongaieMpR st c%%%aﬂﬁf%at? Be2pBPYGIGHe

pl anari zation. There are three conventional nethods in

prediving dgysavhéh respect to polishing pads used in a
CVWP process. One is a urethane pad filled with one of

(@% [)mfl Mr such as wool, natural weaved fiber, felt
y ster mxed with uret hane and all kinds of

S b P b B8y s o

The other is a polishing pad usin a uni form
a iffat suxfaceistubh @b @lassh o VBkile sgRafity agficﬂegHg’ ,§P Qﬂlégeng a surface

Wth respect to the urethane pad, U S Patent No.
oﬂaﬂwbjé&zwﬁidhsﬁﬁﬂfshl@ pad, a fine-grain slurry existing in an interface

between the polishing pad and the object allows the objec_t to be polished.
Particularly; in a process of manufacturing a semiconductor, since blanarization
of a wafer has a great effect on semiconductor integration, a chemical
* mechanical polishing (CMP) process has to be performed for wafer planarization.
There are three conventional methods in fecﬁnology with respect to
polishing pads used in a CMP process.
One is a urethane pad filled with one of natural felt such as wool, natural
weaved fiber, felt polyester mixed with urethane, and all kinds of fillers.
Anoi:her is a polishing pad including bubbles or pores capable of storing slurry

without a filler. The other is a polishing pad using a uniform polymer matrix

with micro holes capable of storing slurry.

With respect to the urethane pad, U.S. Patent NoA. 4,927,432 discloses a .

1 o



1 0 polishing pad forned of polyester felt mxed with
urethane to use pores and projected fibers. Though
the pad descri bed above shows excell ent fl atness,
since the pad has | ow hardness, a polishing speed is
low. Wth respect to the another pad, U S Patent No.
5,578,362 discloses a polishing pad with a surface

pofiHEPHL My S WRLROK KRBT RRTHCHA & usBNAREs and

et hane wth a hol
sub3|d|ar Such pads have be nerally used du
prajaciexl Bhespo T amiERy peas dasarprd ase ShOpherer et mess.
mxing with the different subsidiary, uniform

sinde $he ipadthagnowshardnéds, audlisting dpeeldowldensity of the
subsidiary, which makes it difficult to -uniformy

pr eWiFk? rﬁs;ﬂeacq oy i BndifMpal, densSphiendeVd.ad, 598,362 &Scloses a
as po I'ng  progresses, an error of fI at ness
increases. Due to_the hol| ow(ﬁ{;l ¢ icult. i
polishing g3dr With B appriaden SHURIYR R amuken, s I-P;S‘rgbé Semicircular
polishing efficiency. U S. Patent No. 6,685, 540

shapiesfiolr meesbya npringsiol ey gtbah e withg sollow-pihesisal pahsidiary. Such
as a filler. However, there is no site for collecting

pao%I Have b'e@nté]é?le?é‘ﬁjy usEBedlﬁabYo dskenée®r polishind@besdiang flatness.
ficirency. Also,” U S. Patent No. 6,790,883 discloses

Hogfegm | S éﬂgmfﬁgggg{ﬁr%%&f& )ﬁk n&bt\éﬁcflglry l%“ HQJIT? dxitnbutlon is

. rgg‘g space of materials solved in vvater actszg
diffolt dupdd] Bvoidensiyeet | g sabifieyy. MBHeYoRakEhof Ghficult to

needed a tine for generating a space for collecting

uni®rihly Yorepirer ebyad atigi agretatiar donsity alevadtiopol iAdso.ngs polishing
efficiency. Also, alife of the pad is short due to

prog% %1505? ogf PlaBRe! thb?éaéyét t ghue QHeth"eo h\'ﬁlﬁé@r shape, it is

wat er - sol e materi al s. 2

dlfﬁcH thgqrgggr%ng pa 'ngtf' Sa) Lllg 4hg1|* ne g ?mgr ve po 1sh1r9g gf’fllmency

U.S. Patent No. 6,685,540 discloses a polishing 'pad using solid—-phase

polymer as a filler. However, there is no site for collecting slurry in the pad,

thereby deteriorating polishing efficiency.

Also, U.S. Patent No. 6,790,883 discloses a polishing pad formed by
mixing water—soluble organic and inorganic materials with a polymer matrix.
An empty space 6f materials solved in water acts as a pore capable of collecﬁng
slurry. However, there is needed a time for generating a space for collecting
slurry, thereby causing deterioration of polishing efficiency. Also, a life of the

pad is short due to deterioration of property of matter, due to water solubility of

water—soluble materials.



enbedded liquid mcro elenents and a nethod of
-producing the polishing pad. It is described that a
process of producing the polishing pad is easy since
all elenents used in the produci ng process are
l'iquid. However, it has been known that the enbedded
liquid mcro elenents initially mxed with a urethane

Pol YRRS, I{m’teéjaxl?ﬂgnp %o.hﬁzf@&fbtﬁ: &id ':2353 bZBolisHi®s 9h8" Bcluding

i
it isrequir 0 control a size o space for
collecting slurry, which is fornqed by the Liquid m.cro
erahbeddadt Ko michg Slemants Mitha PO 8hPrefusig fhe plishing pad.
required to formuniformslurry collecting spaces )
It W tdeisoribed hladtt a wretdssnef peadudim thé polishingupadl is easy since all
i nconpatible with urethane is required and it is

el%r%x%{xgsgl%getd ihQn& ‘b%al?éin% ??oéé rleflighkm.f YR STH [thas been known

I'ng spaces W a shm ange in a producing

rocess, Also, since |iguid incanpati.bl ith a

thplolipraRbsrsiad Sauid TigeR:elLiaLs PVBALY rRGH HL 4 ursthane polymer
deteriorated due to a phenonenon in which Iiquid .

mateikedd adt havet s aethior sieel t Dhenefore. dusfregeired te kentsalp size of a
Also, alife of the pad is short due to deterioration

sp{a’%e ?(gro&ﬁ_fetcitiﬁgf&ﬁrr&h%hiﬁkﬁﬁs%?@ed BBt tHeXliaid miafslBRSsen®$, during

e pad itse I's reduced since only liquid exists in

th ... Ther gf it is.difficul _ - )
RO SR P oy S e

process. Al so, Korean Patent Publication No. ] )
SPRGB1W ihiD51 SEordjusethase seartiamime. liggiddnrgpapsidple gvith urethane is
pol i shing pad, the urethane nol ding prepared by m xing
redqiifbd Bigd eteigi difficaletooéorexglathdesizerof woifboh | shuvrs plodeeting spaces
and mcro gl oboi ds expandable w thout foam when

Wi@pef) Ll g:hgﬁgé in ?Q}‘%M‘@éiﬁé pPbddlsaN Al P GYIR! 8188 Yy mpatible with
ermnal prep

ol ymer and conpounds contai ning active
hydrogen. However, there is 3 .0 probl.em.n whj
2 BHIBIGS BRkgh dbed sy MdiesNR oHErTRas TeRaEl e © a
expanded or foamed during a urethane reaction,
pherivenariop ideWwbichi liyid meseesl isotrarsfraied @avasdta syrgce of the pad.
hardness thereof. Al so, since gases are used as slurry
AlseOhligetdfNfe pad is short due to deterioration of properties of the urethane
matrix and hardness of the pad itself is reduced since only liquid exists in the

space. Therefore, it is difficult to satisfy a requirement of wafer planarization

in a semiconductor process.

Also, Korean Patent Publication No. 2001-0005435 discloses urethane
moldings for a polish_ing pad, the urethane molding prepared by mixing and
hardening one of expanded micro hollow spheres and micro globoids expandable
without foam when applying heat, and water with an isocynate group terminal

prepolymer and compounds containing active hydrogen. However, there is



spaces, hardness and density of the pad are not

i ncreased. U S. Patent No. 6,777,455 discloses a
pol i shing pad of micro urethane foam prepared by

m xing inert gases. In this case, it is difficult to
i ncrease hardness of a polishing pad itself prepared
by m xing inert gases. dishing and erosion may be

caused dye. t.o. .l ow hardnes in. '
pratgeq i whgh uies ARpeied Pyl PAAP SR raBherd Expande
addi tion, there is a polishing pad of uniform uyrethane
or Viioaimedt dimirb lae srethehe rpaqtlg‘n,vgwrgb!pdieif%mlﬁg & ifi% & weaken
by using a surface texture. However, the pad nakes a

deﬁ&f@%ﬁ&tﬁ%ﬁeé&%ﬂe‘i@@ﬁ 6, asiAcOTzases abg estdasdslhay eollecting
ow polishing speed due to insufficient anount of

| , Li shi : ’
sodis brdiepatd iRy 2T U ofl EFEDOLIPRARIICES are
D oRagnRetang Nor B TS Hissioseare RURHSFoRad of Haicpg gyethane
usi ng a pol yuret hane pol yner matri x consi deri ng

foBRPrBESRdOby mRixREliGhérorzasase Dends aldsy, ifsed difficeld, to increase
pads 1 ncludi ng sonme of heterogeneous naterials as

har%&?g% :o l(:"ad ng%\éﬁ% p(%?r ﬁ?%‘f %ngérgﬁ’bﬁmxﬁ‘xgdinfe?ﬁéﬁﬁs. dishing and

concave portion during

a,CWP process, in addjtion to a pol t hane X, e ees
ercion BOTRIFYISEIls 19 (9B HRHIPEE: Bre i eue top & Ll jaiticut
sem conductor processes or glass. However, when a
to infprpue dlabmas afawafiexs.d ncl udes pores or bubbles, 4 0
devi ation of density increases due to heterogeneity of

di sf b utibRNhekB 85 8DYoliHane pad iof dindfodiinf fretiemeewithoat bubbles,
pol1shing function for each ot and a difference in

density for .each port.ion_ in. I d
gty pofo R BRFLbT B MG SRR Boded BoREObam

pol i shing process progresses. Toget her

makema Gekatelnon o elishedonurcedt 3 eRiEss Y] K rgwinglishing speed
due to insufficient amount of slurry during a polishing process.

Up to now, polishing pads, whose elasticity and hardness are given
thereto by mixing, solidifying, and impregnating pores, a filler, and nonwoven,
the pads using a polyurethane polymer matrix considering easiness of
production, are generally used. Also, pads including some of heterogeneous
materials as described above, pores, bubbles, and a different material capable of
forming a concave portion during a CMP process, in addition to a polyurethane
matrix, are commonly used in planarization process of several semiconductor

processes or glass.

However, when a polyurethane matrix includes pores or bubbles,
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required a polishing pad having excellent functions
such as high polishing efficiency, stable polishing
function, flatness of wafers, and conveni ence in
produci ng pads. To satisfy a |evel of requirenments for
hi gh-i ntegration and planarization of sem conductors,

whi ch increases day by day, it is necessary that
de¥ticiNio dderRRYS idta¥sses iughtd Hed@r@gneity Obf MtHibbiicty thereby
efficiency, and a stable polishing function. However,
eneral Ly ...t hough. polishing effi.ci Y, I.S i .
solEtd RTINS P h i finstioh e kaPh IBEERY & diterence in
time goes by. Also, it is difficult to stably prepare

denhisy ferdeacki portionhinghe ramenios and aoprieblsin @b Agieryor @ ftatagss. the
a low density of hollow subsidiary materials. On the

erRﬁx?ﬁEréb@ﬁ% ad iRt PARRIMObIs0RsE Prog@sses.t hout bubbl es,
W

h stable polishing function, are capabl e of having
a hi-gh hardne and high dengit gpq’rnt' ] :
flat eg%ﬁ%rf V\Xgﬁerl?.gr%eqv\ré%ngr ,rb%posf\élrrg w% e fi[gjiog%%g%sbf there is
the pads is relatively |ow. ‘[Di scl osur e] Techni cal . .
reqyigyd enjpolishings epd beavingotxcelient j unghiens Sych gpqigh polishing
general polishing pads satisfy the 5 0 |evel of
efficanity, esmbles pbiishihggfurictioagrfbithess afidwhfeyk, and convenience in
pl anari zation of sem conductors, increased day by
pr&ﬂéin ‘dingly, an aspect of the present invention
provides a polishing pad wth a high hardness, high

density,.high polishing. efficiency,,and stable N

pol oniais Y i 67 Tatiramisaf B HenSPiediaioy pptanarization

pol i shing pad, together with convenience of produci n?. .
of semiquuidusteragwbich irfcreasas day bSoHay. Bnip necessary that polishing

pads have a high hardness, high polishing efficiency, and a stable polishing
function. However, generally, though polishing efficiency of pads is high, the
polishing efficiency is deteriorated as time goes by. Alsp, it is difficuilt to stably
prepare the pads with a high hardness and high density, due to a low density of
hollow subsidiary materials.

On the other hand, urethane polishing pads without bubbles, with stable
polishing function, are capable of having a high hardness and high density and

maintaining flatness of wafers. However, polishing efficiency of the pads is

relatively low.
[Disclosurel

[Technical Problem]

As described above, it is difficult that general polishing pads satisfy the



According to an aspect of the present invention, there
is provided a- chem cal nechanical polishing (CW) pad
including a core of a polyner shell encapsulating a
liquid organic material with one of a boiling point
and a deconposition point of 130 Cor nore in a

pol ynmer matrix, the CMP pad having open pores forned

t PGhi Shhidt) sHEEBERNt h&’((?oﬁlgh-rhﬁlananzanon of
‘e‘g% y‘gnkzr%%e?&nng@ hgve aé}gensn%y of 0.5 to 1.5 g/cnB.

oI ner shel | be ,sel ect ed fron1a group
3356 ?%”e%ﬂﬁ%gRQ %fA&-acryl ate copol yner,
polyacrylon|trlle pol yacryl ate, pol ycarbonate,
si | ifmoedinglyoey, aspeicy of dhé amesenignyertias prawdema polishing pad
pol yvi nyl chl ori de, polystyrene, polypropylene,

Hﬁé\ YA BREss, AREYN |d'eﬁsﬁ§93ﬁ1§h pdlshidg %@ﬂ@l@ﬁtf’ | zﬁfdi stable polishing
ereof. The ?I quid organic material may be sel ected

oA TSR e B3l B AR, papmence

pl asticizers; liquid oligonmers wth a nol ecul ar wei ght
of phoslucineOthea®lishirigesad.and a vi scosity about 5X108

cps/ 20C or |ess; solvents with a high boiling point
[BatGhicaASotndi met hyl f or mai de (DVF); and a conposition

thereof. 6 0 The phthal ate plasticizers may be

sel ﬁ%{g&%ufl 81 &h U %%Pt Q:gn@el gh%lan Iflg‘étgf;/ agéhgg? elS provided a

pht at e | i Sono
ht hal te

triocty trlrrellltate but
chqamlpgbmﬁnlsﬁk palistipg ¢ ﬂ@!}) Paéﬂa F‘if&oﬁeé%fen%ab%"‘ymef shell
selected froma group consisting of polypropylene
enogbyulating pal fiedily beganig| metdrjal pahy weehyf emeb(gy iggopoint and a
ester polyol, carbonate polyol, poly hanstoff

dec%hﬁﬂﬁft%rpﬂomt 8nd3potybs W@ﬂﬁtaepdl?hﬁéadﬂéthb@ the TMP pad having
po yrrer matri x nmay be selected froma group consisting

ol rBE 1 G GRRREY S AR E0Yo

Thé polymer shell may have a density of 0.5 to 1.5 g/cm?®.

The polymer shell may be selected from a group consisting of
polystyrene—acrylate copolymer, polyacrylonitrile, polyacrylate, polycarbonate,
silicone, epoxy, polyurethane, polyester, nylon, polyvinylchloride, polystyrene,
polypropylene, polyethylene, acrylic resin, and a composition thereof.

The liquid organic material may be selected from a group consisting of
one of a hydrocarbon solvent and a modified hydrocarbon solvent; phthalate
plasticizers: liquid oligomers with a molecular weight about 10,000 or less and a

viscosity about 5x10% ¢cps/20C or less; solvents with a high boiling point such

as N,N-dimethylformaide (DMF); and a composition thereof.



The core may be contained in the polymer matrix by 1
to 200 part per hundred resin (phr). The core nmay
have a size of 1 to 200 um The pad nmay have a

har dness of 60 Shore D. According to another aspect of
the present invention, there is provided a nethod of
produci ng a CVP pad, the nethod including: producing a

pol yTRe ph¥Bilatex plistididend thi el Wedsglastddn gofe tah gebups toigsifting of
main material and a hardener; and m xing the polyner

! il S S0, BBATE gL PP R e
the pol ynmer shell encapsulating the liquid organic

dibgfeyb phﬁlaltﬁayncbéumd@@crl whthalage. | ?e?bgthqmdeolesomeﬁé TRaY Re selected
material and the hardener. [Best Mddel 7 0

frdiar & nafduer , caiBiRKRTPOAr polgphaslilemnt gbfcol,hepdly&deine glycol,
[ nventl on will be described in detail referring to

poi)f}ﬁ %grcgf ae}%%‘xnggg och r;)rcl)lhgta pgféﬂa?nﬁts kchﬁf(s%%persxon

adformed of a mer rmtrlx3|nclud|ngacore|n
a“@r?@l?’f‘%?‘?ﬁaﬁﬁteapo%é‘ii‘}‘ P-shel | 1 encapsulating a Iiquid

organic material 2. In the present invention, a

pol yiter podymex mayribenfagr bed sefecterd bm peolgmuet kanssting of

pol yester, nylon, acryl, epoxy, silicone,

po%ﬂké’tﬁﬁﬁ@oﬁﬁhﬂéter&%@n GEPROS Jolxgn §1h&§r?é3f polycarbonate, and a
rticularly, the polyner matrix may be formed of the

rethane. The pol yuret hane may be prepared by
°°'§88¥?ﬂ’&‘ AS5° FI quids fornmed of a nmain material and

plasticizers. Wen mxing the main material with the
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.

According to another aspect of the present invention, there is provided a
method of producing a CMP pad, the method including: producing a polymer
" matrix by a two-liquid casting method using a main material and a hardenef: and
mixing the polymer matrix with a core of a polymer shell encapsulating a liquid
organic mgterial.

More preferably, the core of the polymer shell encapsulating the liquid

organic material may be mixed with at least one of the main material and the

hardener.

[Best Mode]



pl asticizers, the core containing the Iliquid organic
mat eri al encapsul ated in the polyner shell may be

m xed with at | east one of the main material and the
pl asticizers. In the polynmer matrix, the core in the
formof the polynmer shell encapsulating the liquid
organic material is contained, thereby increasing a

har gRegRadr, tﬁeeﬁg&bﬁ}k%pﬁﬂmﬁaﬁt FPrtaet @%@ex&oml@eaﬁdn will be

exposi ng and openi ng t core in the pad to

continuously provide S f,or _storing slurry as the
desgely sigeddn d ﬁﬁlgﬁéﬁrrl%m ﬁ& %?agfgliefjéi?wgg&rocess | s

i npossible to obtain a polishing pad with a h|

har Blite dsisandchdmatic deagsamyillistraigieng cb@ﬁv‘e'r)rhtrmemhamcal polishing
hol | ow pores. According to an exenplary enbodinent of

(Cl\f1 8% %ﬁ% ' (5W §n15619ﬂmer amBgt: Shidudiagd aMdobe anhinghform of a
ar

ness an |gh denS|ty by containing a core
enca t|n an c. ma lo may be
po‘HBF"a?ﬁéL ‘ﬁ‘?ﬁ‘ ?’ﬁﬁ’lmncg %Feéla?raegy be pr epar ed

by m xi ng rrater_l als haV|n asimlar denS|t to
ot Her thel preaddit tinventierhoa giolanee Mmatrixa iy &fo f"e Flone of
time is taken up with pollshlng processes, it my be

polARBIHAk! §Rlyd¥aér, anjaeh! @Btylofepbke, pilldoski molyadbonates, and a
prepared as described above is softened by attacks of

comggglré{I of %{g%f hg ﬁrcgﬁ?%z stH% )fschfrﬁer ggattrﬁglgiag: %Ie nfgrmed of the

stabl e pollshlng eff|C|ency A polyner material with a
polyairathage. density to the polymer matrix, such as

uret hane nay be used as the pol ynmer shel | to reduce

defRiet polynrethabeimapfbet heepaned biyx casting éwoadiauwds formed of a

fl atness deviation of wafers. In detail, the density

mairf‘%a%@iafl Oarti gﬂaéﬁéz&ls‘?nBWh%hS%ixH@ tthe Py MRateshel With the
or of the poI yrrer shell is selected froma

plasgr ou E zclﬁ)?'t{e Ir(fn amﬂ% gﬁxlﬁnoqwggﬁfcy}nggf%%(r)]ég{tya}ﬁgaﬁted in the

S|I|cone epoxy, polyurethane

polymer shell may be mixed with at least one of the‘mam material and the

plasticizers.

In the polymer matrix, the core in the form of the polymer shel.l
encapsulating the liquid organic material is contained, thereby increasing a
hardness of the polishing pad to more than 60 D and exposing and opening the
core in the pad to continuously provide a space for storing slurry as the pad is
abraded, during a polishiag process.

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



pol yester, nylon, polyvinylchloride, polystyrene,

pol ypr opyl ene, polyethylene, acrylic resin, and a
conmposition thereof. Particularly, the polynmer shel
may be polyacrylate. The liquid organic material may
be selected froma group consisting of one of a

hydr ocar bon sol vent and a nodi fied hydrocarbon

.50l ich.i 180neta KadinorBshi€Mmdterigllday be
hl@hgﬁggé‘/ Ey&ﬂ%éﬁlﬁ%%ﬁ 0, ar%) hCXl-n%7aOOgl 1pr oduced by
Hosung Chenex Co., Ltd; phthal at | astici,zers .
obgined yand BhyHEIHR é),ohahusgoﬁaﬁwaﬂbth?gr %?aeﬁedds%c?’%gg iterials
adi pate, trioctyl trinmellitate, dibutyl phthalte, and
hatlingSodRedr desttal ot @chl otheid lol ddgit. shoigh agier a large amount
nol ecul ar weight 9 0 about 10,000 or |less and a

ofgf'n?é:‘i’ssia}k)épﬁgaﬁ%th%&%g&ﬁé&%gegﬁt h@SSb@r@ngolled that a bottom

econposi poi nt o 00, which is a nodified

pol yol. such as pol ypropyl en col I

of gheypolishing P%@W@Af@ﬁ@sg‘?%%&s?d %b%‘z? ‘sp%‘%% e?‘f @%F‘E‘gﬁ% of slurry
polyol, poly hanstoff dispersion, and polyisocyanate

an@ athgahatidhe s of stlev ead sitsalf hs deperigratashiasi HEep8PEE udhereby
as N, N-di met hyl formai de (DVF); and a conposition

ob{atﬁﬁhg%ftablgpéﬁshiﬁgQa@fi!:i'eﬁ@y.pO' nt or deconposition point
may be nore than 1300, and nore particularly, nore
than 1600, which. is .not easi | Lz edl trix, h
ool @ Bieri Bn ehigh il o AR, ot bt B0ler matix. such as
boiling point of the liquid orgtani C, mat eri EUF

urathae TBOObe aspdlassiiengp!paer vihel 1 RayRe defes
hi gh hardness may not be obtained due to a deformation

ma®iix tahe reduee duflitngsa deuiatibharfewafeast i lordetTihetheodensifyymay be
be contained in the polymer matrix by 1 to 200 phr,

o.sat%dLsfg?&%sPaAfst%@ﬁé Yolyhter! heflnB beFas@ed @ thé@olymer shell
pol ymet matri X. en an anount of the core is |ess

. than 1 phr, polishing characterjsti N |

is p??ll‘?%?ﬁ?jng’ Whedd BrAMY §OTHYRIE o?é f‘ig %?%tggg&%r??’%\g\? Wienymer

the amount of the core is nore than 200
polyacrylonitrile, polyacrylate, polycarbonate, silicone, epoxy, polyurethane,

Qh zﬁilé(gmm%rof the

polyester, nylon, polyvinylchloride, polystyrene, 'polypropylene, polyethylene,

acrylic resin, and a composition thereof. Particularly, the polymer shell may be

polyacrylate.

The liquid organic material may be selected from a group consisting of
one of a hydrocarbon solvent and a modified hydrocarbon solvent, which is a
composition of C;Hn and Cg to Cie such as CX-2100, CX-2500, and CX-2700
produced by Hosung Chemex Co., Ltd; phthalate plasticizers such as dioctyl
phthalate, diisononyl phthalate, dioctyl adipate, trioctyl trimellitate, dibutyl

phthalte, and diisodecyl phthalate: liquid oligomers with a molecular weight

9 ©



phr, it is difficult to stably prepare polishing pads
and to obtain stable polishing efficiency since

uni formdistribution of the core is difficult. A size
of the core may be 1 to 200, and nore particularly, 10
to 70 ,can. Wen the size is less than 1 um the
pol i shing characteristics such as a polishing speed

bl 10,6005 1645 5 | VIBEQYRA B0 BXIBPSER/R0BTOMNkesOfand 2
rng slurry en t size is nore than 200 !!'m
|t is hot suit for urethane
desempepitiog &%fsofb 180t EVHEh 43 @ %&geﬁﬁ"?’g‘%‘ﬁ?ﬁ SRQRrgpylene
invention will be descrl bed in detail with reference
gl¥awl epapethgieneHdyeole polyntethpleae etycdlnestar pelyohi qarbepsite polyol,
be limted to the exanples. Exanple 1 Pol yether

poﬂ%xeécﬁff( Fish&Rsdd, ol pglrys)é&yanatwfow&mm@ﬁ 46106ntg Wk e high

poured | nto a reaction vessel, and nethylenedlphenyl

bog{éllgiqoqcl nat I\RPQI A? B}ei%)g?gm%ﬁ\e gﬁ%g?ﬁg ch.trlgf)gllﬁ‘é‘)n tﬂereof

both termnals forned of isocynates was gre par ed b)i
sti s bbising woint euilecomppsitiom paiat [y Be giorg than"130C, and
tenperature of 80 C. Hereto, 500 g of Ms-220D Dongjin

moreMpaPeMI&dy, hé {Haat MGECa Whighi ds onganeasilyatvelataized by
encapsul ated in a polymer shell was poured and m xed

po ]meggzsgpy e ?t %P?ﬁg gﬁlﬁér 2200 nBRShE ol pdift BEthe liquid

yl"at'e encapsulatlng a liquid organic

material that was a m x solv ydr carbagn

organuimnterights WAl Qﬁnaﬂé‘g% 4 pafiies Ra *\‘%O“ gensity and
boiling point of 1600. A hardener to be m xed with the

highmhardrase may neiabe prhepimedddiyy tpeudéfogmatinn deikei ¢rye during a
4,4' -met hyl ene-bis (0-chloroaniline) of 1080 g into

urettﬂﬁievree%%ﬁbn.at a

The core may be contained in the polymer matrix by 1 to 200 phr, and
more particularly, 10 to 60 phr based on the polymer m{itrix. When an amount
of the core is less than 1 phr, polishing characteristics such as a polishing speed
and a level of flatness are low. When the amount of the core is more than 200
phr, it is difficult to stably prepare polishing pads and to obtain stable polishing
efficiency since uniform distribution of the core is difficult.

A size of the core may be 1 to 200 m, and more particularly, 10 to 70 m.
When the size is less than 1 mm, the polishing characteristics such as a polishing
speed and flatness are not improved due to a small amount of polishing slurry.

| When the size is more than 200 (m, it is not suitable for urethane moldings for

polishing pads.



tenperature of 1300 for three hours and renoving pores

therefrom The main material was m xed with the

har dener by using a high-speed m xer by an equi val ent

of urethane reaction as 1:1 and poured into an open

circular nold of 25 inches to be hardened. A urethane

cake prepared as described above was left as it was

at sptemperature of 80C for 24 hours and 11 0 was

perfectty reacted to be ripened. In this case, the

prepared pol yur et hane had a densit. f Q.95.a/,cnB and., _ .

5 Hisreesterof thes DIt sHgieBtion Ailmes Gescrila” ™ 8880 witn

pol yuret hane was cut and sliced into a |length of 20
referehes to Axaripled| dlgreare thempresentningention shihpotier hmited to

wi dth of 400 umand a pitch of 0.5 inches was forned

face of the polyurethane by using a laser. A

th%gf‘%é‘??éﬁg pad was prepared by attaching a buffer pad

to bot OT of the pol yurethane by using a double

sti M%‘ Exanpl e 2 A urethane cake was prepared by

using a nethod simlar to that of Exanple 1,

excRodyatkenfpodyols nfautfurtiomat grouns22 AE=1000) Iof s1QUL g were

the input amount was 1000 g. Exanple 3 A urethane

poFEINYS S REENGH @dsd, sisd RtktBylenthiptesyindiisdcyhatet (MDD of 1262
Exanpl e 1, exclusive of an input anount of Ms-220D. In

this case, .the.input.. 0 4 A ; :
g §eiq SRAisS Bﬁaet\k‘ﬁs‘%;??té%f%éég‘g f)Ag Bﬁairl gg!eg’ ?Jrr@%lﬂarﬁgtenal’ with

cake by using a nethod simlar to cLhat of. Exgn‘pl e 1l .
bothrierminals farmastel PorwmatrRgvas RicdREehBY SUIing fihe twp Jiguids for

of 180 umand a pitch of 300 tan and a groove by using
thrée | lgars #inaatemperature of 80C. Hereto, 500 g of MS-220D Dongjin

Semichem Co., Ltd. that was a liquid organic material encapsulated in a polymer
shell was poured and mixed using a high-speed mixer. MS-2200 was a core
formed of a polyacrylate shell encapsulating a liquid organic material that was a
mixed solvent of hydrocarbon liquid organic materials CoHp and Cq to Cye with a
bpiling point of 160C.

A hardener to be mixed with the main material was prepared by pouring
and heating 4,4'-methylene-bis (O—chloroaniline) of 1080 g into the vessel at a
temperature of 130C for three hours and removing pores therefrom.

The main material was mixed with the hardener by using a high-speed
mixer by an equivalent of urethane reaction as 1:1 and poured into an open
circular mold of 25 inches to be hardened. A urethane cake prepared as

described above was left as it was at a temperature of 80C for 24 hours and

11 ©



surface thereof. In this case, the pol yurethane cake
had a density of 1.0 g/cnBB and a hardness of 65 Shore
D. 12 Conparative Exanple 1 A urethane cake was
prepared by using a nethod simlar to that of Exanple
1, exclusive of a core of a polynmer shell

encapsul ating the liquid organic material. In this

anen&pke had a density of 1.145
weg AR el Telet RO AR (E DD “shore D The

20 {hehasao thecmsoacnLodyrrised 588 prdbild ol PR and 2

pitch of 300 pm was fornmed on a surface of the .
hafiokeys oétd5aDebpPhose My A heserof thet ralyvipihanegwas cut and sliced
pol i shing pad was prepared by attaching a buffer pad

inth % g?r&% LABEiindie. ROLYMAINE NBREvEYoumeadindan XY shape with a
doubl e-stick tape. Conparative Exanple 2 A m xture was

. prepar by m xi ng, 500 Lght . percen 0 t
Wl‘ﬁheggl@ae@z angy t%f °EJ¥1¢$ o’?ﬁpgiﬁfﬁh%%ﬁf(ﬁdé%g %ﬁ%da Caenof the
I socynate group having a concentration of 2.2 Eeg/g .
polpiitdthade gyotsiEXRANGRY. 581DRisHeg nRdsWas RfeeprEdspg qttaching a

fornmed of a copol ynmer of chloride vinylidene and

bufe&’ YAPH 4 bbltem of8ROFAIESShaI@ by usigry doysle esick tape.
therefrom and adding 145 g of 4,4'-nethyl ene-bis

(0-ghl or iline) previously nelted at a tenperature
of E—T—%!ép-@hereto while stirring. The mxture was

stirred for about 1 mnute, put into an_opgen.circul
ol 4, uegthang sakedwian RhePatash At uamgeﬁp@FQ%@f?F S‘%‘ﬂarlg%g‘a‘ of
for six hours, thereby obtaining a pol yurethane mcro,

Exdmsien bl @cdusiive hofaarc édput ahamst afr M&-220Dumin fie case, the input
obt ai ned pol yuret hane m cro foam bl ock had a density

amount was 1000 g.

Example 3

A urethane cake was prepared by using a met'hod similar to that of

Example 1, exclusive of an input amount of MS-220D. In this case, the input

was 1500 g.

Example 4

A polishing pad was prepared by preparing a urethane cake by using a
method similar to that of Example 1 and simultaneously forming a micro hole

with a size of 180 tm and a pitch of 300 ym and a groove by using a laser on a

surface thereof.

In this case, the polyurethane cake had a density of 1.0 g/em® and a

hardness of 65 Shore D.

12



of 0.75 glcnB. A groove was formed by using a | aser.
13 0 Performances of polishing pads prepared by
Exanples 1 to 4 and Conparative Exanples 1 and 2,
respectively, were tested. As conditions applied to a
chem cal - mechani cal polishing (CW) process of the
prepared pads, AVANTI-472 (IPEC Co., Ltd.) was used

as TRrRFERSmpR li ca slurry (Cheil Industries,
St arpl anar - 4000) was used as slurry, an anmount of flow

was ,200 m/mnpute, a polishi I
pol S HFSHapacE T diasaPipe ToniD” s g o Fiid o that of
wafer rotated 38 tines per mnute. Under the . -
Exemplt tli, oneclgive defser pored ofifowelyren SBelh ¢3capauiptipg the liquid
an average of polishing speed, and a nunber of
orfi@ahgsivere neasured. A result of the neasurenent
I's shown in Table 1. Average Polishing Speed The
average of pol, shi P&t i SAsNGYcA® and a
Si | iftg‘h‘é & Ewthe &P ﬂg"ﬂ%ﬁgﬁgs&tﬁ h%ﬁmé%rggtgafpﬂeéq\?\dst %lca
thermal oxide |ayer_of 1 pm (10.000 A% undetr tdhel' ed into a
hardeess P68 I &Yi Siredd c ohBe PPENECHBRE FAES WY Fuf¥isand Sle
Uniformty in Wafer The uniformty in wafer was
lenght 8f 26dnbledTe @S Wiicng hald titbkneize off 180 lrayand agitcgepf 300 m
[ocations in wafer after polishing a silicone wafer of

wa% ffbfl}ﬁ%?n %(’1%%8‘%&?& thOHoBHirbiHaRe b helHERL laxékle Aftyrethat, a

under the described polishing

conditiqons for one m putes.,The uni ] i.n

polighiEhed; Haa BFPAERd cBY-ALFISHIES o BhiRhebad, ol s??ét?@mi of the
waf er (% =(nmaxi mum t hi ckness-ni ni num

polyinetkareslsy 18ng\eedagfdesijek taphRi cknessX100 Equation 14 0

Comparative Example 2

A mixture was prepared by mixing 500 weight percent of polyether
prepolymers formed of Uniroyal ADIPENE™ 1.-325 agl_d an isocynate group
having a concentration of 2.2 meg/g with 13 g of EXPANCEL 551DE that was a
micro shell formed of a copolymer of chloride vinylidene and acrylonitrile,
decompressing to remove pores therefrom, and adding 145 g of
4,4'-methylene-bis (O-chloroaniline) previously melted at a temperature of
120C thereto while stirring. The mixture was stirred for about 1 minute, put
into an open circular mold, and ripened in an oven at a temperature of 100TC for
six hours, thereby obtaining a polyurethane micro foam block with a cell

diameter of 40 ym. The obtained polyurethane micro foam block had a density

of 0.75 g/cm®. A groove was formed by using a laser.

13 o



Nurmber of Scratches The nunber of scratches was
obt ai ned by neasuring a nunber of mcro scratches
formed on one wafer by using KLA (TENCOR Co., Ltd.
KLA2112) after polishing a silicone wafer of 8
i nches, the wafer coated with a thermal oxide |ayer
of 1 pm (10,000 A), under the described polishing
conpid, e @Eh%cfegropnﬁohsmﬁﬁytms @rsbaeb@aby nExamglesr i by 4 and

:Ee vval? » As a nunber of the scratches is smaller,

e polishing, pa r n r nc

CorpRitBBre oS dr Adnds. r%aﬁ?c‘f?’eazn“gggc%%‘éﬁﬁ‘c. §S Gondions
avai |l abl e, may be I ess than 500. [Table 1]

apphedito |av@$mnnalf-meﬂhla§xchl/ pelighing {CMBR paerass |Pc“ §Dafed pads.
Pol i shing Contents in Wafer Scratches (Shore D)

AVAH/I?WZ Gpeedcophrid.)(¥us (U¥eahera QMP maohingesilivg sy (Cheil

Exanpl e 1067 D 1.105 15 3.5% or | ess 2500 130 Exanple
Incfst G5 4 51e5P Bad AU RE e A BUTA r FRIRl o g8 e 200

4.0% or |ess 2555 100 Conparative o 68 v
ml/roinuteyss @Jpgbmgg@adgyaﬁ-p’( ég{) t@@n‘f)%l r}gvga(? rotzgt4g 4% t1m5eé per

minute, and a wafer rotated 38 times per minute. Under the conditions as
described above, uniformity in wafer, an average of polishing speed, and a
number of scratches were measured. A result of the measurement is shown in

Table 1.

Average Polishing Speed

The average of polishing speed was tested by polishing a silicone wafer
of 8 inches, the wafer coated with a thermal oxide layer of 1 m (10,000 A),
under the described polishing conditions for one minutes.

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 m (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

14 o



54 DO0.75 - 5.0%o0r |ess 2550 190 Exanple 2 As shown
tn Table 1, the polishing pads obtained by Exanples 1
to 4 have a high hardness and high density than those
of Conparative Exanple 2 and have nore excell ent

val ues than those of Conparative Exanples 1 and 2 in
the 15 average polishing speed, the uniformty in

waf eNumBBE of Berdtdder of scratches. In the case of a
drop of hardness for each content, though m xing with

5 which s a [ Q8 :
tpﬂéé |5‘|ug’sb§ﬁt°f| r tﬁk’)%g aggﬁg{ 2%%%'&1‘&? PR\%@? gf micro
g/crrB and a hardness of 65 D far her than 54
scCaiebas dormed BmrpEewatesoby aisia Lp%g< Nﬂgﬁl Léd *kazii2)
little lower than 68 D of Conparative Exanple 1 used

afey Pollvhink Bagiiibawe Reafar kif g ihatiednahs . wéfes ogoated tieh a thermal
case of the polishing speed, the nunber of scratches,

oy{flcﬂegla ?o'f“i' Iar? rgf@) byo! ﬂ)v‘@r{o%rr thfagﬁgcﬂpéé th n£%9§d@1§)ns for one

esent ventron 'have relative |g er

t hose of Cbnparat|ve Exanples 1 a h mh h
miRutesy 288 cloampe Al éhs WalGF et %ﬁenwa & fhdhe Srahes is

prepared by using a nethod simlar to that of Exanple
smikllby, thexpolgshihg Ipatihieasc atoref exaudignofpeaforimgotel oh gumker of the

material encapsulated in a polymer shell. In this

5 1d, x84 By 1894 thdRB0020%

SC%@%S'%@C%}? ? Q&@gﬁﬁ@?@ﬁ?@ of agllyvol une of a

pol ynmer matrix, thereby preparing five polishing

pads. A hardness of each of the polishing pads was

measured. A result of the nmeasurenent is shown in
[Fatde 1d. Conparative Exanple 3 A urethane cake was

prepared by using a nethod simlar to that of

Number
Average
Additives Uniformity . of
Hardness Density . Polishing
( 3 Contents in Wafer Speed Scratches
(Shore D) glcm
hr % Number
(phr) (%) (Adminy (
per Wafer)
Example 1 67D 1.106 15 3.5% or less 2500 130
Example 2 66D 1.00 30 3.5% or less 2600 120
Example 3 65D 0.95 45 3.5% or less 2700 80
Example 4 66 D 1.00 30 4.0% or less 2555 100
Comparafive 68D 1.145 0 4.5% or less 2450 130
Example 1
Comparstive 540D 0.75 - 5.0% or less 2550 190
Example 2

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
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Exanpl e 5 by using EXPANCEL 551DE that was a mcro
"shell formed of a copolyner of chloride vinylidene
and acrylonitrile instead of the liquid organic core
encapsul ated in a polynmer shell. 16 1In this case,
five polishing pads were prepared by adding and m xi ng
with contents of the EXPANCEL 551DE by vol une rati os
av@fag@%oli@%g 2P8%d, 3% urdfimidOfte whfet, wall uffe mimtier of scratches.

polymer matriXx, respectively. A hardness of each of

i S8 aPEHEE BEOTIRSo TR MG Lonfuf iy el i 45 o
A urethane cake was prepared by using a nethod simlar

which Bxangrige aneynt, th nghtﬂu%@aﬂs of Ithe psesead ipentioa have a high

liquid organic core encapsulated in a polyner shell.

dehsityt hifs O @/ vendod | sftingssoads69eDe far apgliead tiah 54 D of
adding and mxing with contents of the soybean oil by

Co?ﬁg)ﬁume o?&hl%g% szngo/ﬁtrz%r?r{% )P%Qe!g aﬁg(yj’us?%dh&%%l aerr dﬂleags(ss D of

respectlvely
res

of each of the polishin pads S
Cowaf%@en%’a%mﬂ@nﬁﬁﬁeql as @ﬂwﬁ nagd hﬂV@g 2% %bhﬁ%ﬁ Is6. in the
Exanpl e 5 A urethane cake was prepared by using a

caseadfhihd milishingrspeedErnmhebér bfyscrasiheg, ang theouniéxtmiiynin wafer,
instead of the |iquid organic core encapsulated in .a

the ASY1HRIg 54 bf tﬁéﬂ pwée?u GARtidn N@veopélhﬁ%lﬁ}%@ﬁ&stﬁéﬁr Bose of
prepared by adding and mxing with contents of the
at|§s of 5% . \;;au%%% 30%

Corgfaftpdinspmnies, J1 e 470 shah| AR Rerich valdes”

pacbamsledasur od. A osult of the néiliur Grent i5°

shown in FIG 2. FIG 2 is a graph illustrating the

r esall dretitineneaiselrwag grapaiees sychanges méthod similar to that of
Example 1 by mixing with the core formed of a liquid organic material
encapsulated in a polymer shell.

In this case, the MS-220D was added and mixed by 5%, 10%. 20%, 30%.

and 40% of weight percents of a volume of a polymer matrix, thereby preparing
five polishing pads. A hardness of each of the polishing pads was measured. A

result of the measurement is shown in FIG. 2.

Comparative Example 3

A urethane cake was prepared by using a method similar to that of
Example 5 by using EXPANCEL 551DE that was a micro shell formed of a
copolymer of chloride vinylidene and acrylonitrile instead of the liquid organic
core encapsulated in a polymer shell.
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the polishing pads prepared by Exanple 5 and
Conparative Exanples 3 to 5. 17 0 Referring to FIG

2, it may 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 nay be

knol\ﬂnttﬁéq@%set ?ﬁg?@r@%ﬁﬁspaﬁ wkbé& pPddredibytaduint BBd mixing with

mai nt al ned, y ml ntal ning polishing efficiency
and flatness of I ndystri al. ldocajid |

confargs af the 3@@%9@&%@%&’%‘@&?’3ﬂlab9$pé’zsé%?a' %Jboé'l %(ﬁ’hgé% and
pad prepared by mxing a polymer matrix with a ¢

ore
40% of theoluatenobé molyinguimhtoxgaespechuely: i & hardneapolieas gf the
in a polynmer shell to obtain higher polishing

i S0l re RN bSIRENEe A1 EMEABICShowaNE FIG. 2.
po“%flgltgﬁ%a?sgc%?s \;\H%%glrl Accofedi ngly, the polishing pad my

have a hardness re than 60 D to inprove the
polfg‘rﬁﬂﬁrét—‘é@#?r—@ﬂﬁ%ﬁ and the flatness of wafer, which
may be of inportance to integrate a sem conduct

pr o essthabefcake svasaprewdr ¢ by sIsing/ SiAEPY SHRKAT ntﬁtor*;’fa\“%ﬁl% 5 by
having a | ow density nay be reduced by using the

usir{%gy*t%aw SinhsteHRIST ihal liQie apguhiat &stel endapsujptdd/irer polymer
she having a density simlar to a urethane. In a

h gret hane reaction at a tenperature of 1301C, a size

SBCYf the core may be unifornly naintained, thereby

obt ai ni ng high polishing efficiency and stabl - .
prdd ubisngasgoﬁvg tokighipgdeads wee Py erayar 2 %Sfad%}fgf\?‘hdggﬁ‘xmg with
FIG 1 is a schematic diagramillustrati ng a polishi n%
confehts o€ CieF Soyispancoiiby eolempl ratips eiithdeli Ht 20%. BA%. and 40% of
present invention; and FIG 2 is a graph illustrating
a vo?%%ﬁﬁw%]eﬁol&ﬂlep R APBS $8spRtivER). | FhaGine8s Df eadlB of the polishing
pads was measured. A result of the measurement is shown in FIG. 2.

Comparative Example 5

A urethane cake was prepared by using a method similar to Example 5 by
using -—cyclo-dextrin instead of the liquid organic core encapsulated in a
polymer shell.

In this case, five polishing pads 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.
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[aim1l 1 A chem cal mechanical polishing (CW) pad
conprising a core of a polyner shell encapsulating a
liquid organic material with one of a boiling point
and a deconposition point of 130 Cor nore in a

pol ymer matrix, the CWP pad having open pores forned

the c n.a polishin f ; i
RefYi S e Wby T B, A0t bateen e
froma group consisting of one of a hydrogar bon .
polishing pad amepareddu fiwaghyidh dea eorsnok Breviid of game gajerial and
a mxture of ChHmin which nis an integer from9 to

thel Bon Wi daL RSl H%g?‘%tahgi ZBh&refbie i thag!begknews that thechardness
m)?ecul ar wel g%t about 10,000 or less and a viscosity

bout .5x108 cps/20C or l.ess: I WLt haE B0k i
of Qe PoligpgRe Sucngoer, RiaseRl itk bySnhighiticiency and
and a m xture thereof. (Caim21 The CW° pad of claim -

flathesatoévgifer.t he pol ymer shell has a density of 0.5 to
1.5 g/cnB. [Claim31 The CW pad of claim1l1, wherein
the polyner shell is selected froma group consisting
of pol ystyrene-acryl ate copol yner, polyacrylonitrile,

Ok BRLERBED BRI oot or - nyi on,  pol yvi myl ohi or i de,

pol ystyrene, pol ypropyl ene, . pol yethyl ene,. acryli
resAn,asaaet af the presentipgerRyn p{cdlggsn?Zﬂ(’h(sg’éﬂ%%?‘gafepared by

[Aaim51 The CWP pad of claim 1, wherein the ) ]
mixihd Rabalyenddl matriciwith sa avee del thet fogim 6f @nliauigr oganic material
consi sting of dioctyl phthal ate, diisononyl phthal ate,

encg.h?lﬁlgréd ad g@gﬁ}ﬁr §He;'§l%§/?ﬂtafr{ higRéd bél@ﬁﬁng giffdiéydy, more stable

ate, i sodec pht hal at e.
polishing performance, and flatness of wafer. Accordingly, the polishing pad

may have a hardness more than 60 D to improve the polishing efficiency and the
flatness of wafer, which may be of importance to integrate a semiconductor
process. Defects caused by hollow subsidiary materials having a low density

may be reduced by using the liquid organic material encapsulated in the polymer

shell having a density similar to a urethane. In a urethane reaction at a

temperature of 130T, a size of the core may be uniformly maintained, thereby

obtaining high polishing efficiency and stably producing polishing pads.

[Description of Drawings]
FIG. 1 is a schematic diagram illustrating a polishing pad according to an
exemplary embodiment of the present invention; and

FIG. 2 is a graph illustrating decreases in hardnesses of polishing pads.
18 o



[Claim61 The CWP pad of claim1l1l, wherein the liquid
oligoners are selected froma 19 0 group consisting
of pol ypropyl ene glycol, polyethylene glycol,
pol ymet hyl ene gl ycol, ester polyol, carbonate polyol,
pol y Hanstoff di spersion, and polyisocyanate
pol yaddition. (Claim71 The CWMP pad of claiml,
[@bﬁﬁ@$ﬁ the polynmer matrix is selected froma group
consi sting of polyurethane, polyester, nylon, acryl,

pQXﬁ silicone, polycarbonate, and a m xture

df | (Caim81 The CWP pad of claim1l, wherein the

iyt 2@0re of
ggrﬁ %Iz?rﬁ‘egfg-h Fgarngéshll nbgpﬁ%g/ n(‘(ﬂé/ﬂ;?ﬁ}iagi &_?_Etgrfcb:i\i;tgo Sad 1(;? of a

polyrtirnehbll swepeiatinhe liquid dreane materiadiwith poe 26@ beiling point
[Claim101 The CW° pad of claim1, whe elntheg&g WP d
anc ahdacompositism BoinsedAE0DC. 6F MeFRs . 2 P YaRGh ey the pa

net hod of uc n
hafiig A0en R9res FOTRY fus Fore BY = poliShiiel A faceBrect N
mt\pﬁ@reﬂﬁ'ﬂﬂg haufaab&an[@h%rtéﬁél angt @ababd@metect@m&rom a group

m xing the pol'ynmer matrix with a core of ag
coiethlg ehoapsiil ahydipcarbdri golivénbpgdsi mogdiesy romaqb@n solvent

forybd & ormigite, oF A in Wl o GRRRSH HoRY 1 18! phenatate

plasticizers; liquid oligomers with a molecular weight about 10,000 or less and a

viscosity about 5x108 cps/20C or less; solvents with a high boiling point such
as N,N-dimethylformamide (DMF); and a mixture thereof.
[Claim 2]
The CMP pad of claim 1, wherein the polymer shell has a density of 0.5 to
1.5 g/cm®.

[Claim 3]

The CMP pad of claim 1, wherein the polymer shell is selected from a
group consisting of polystyrene-acrylate copolymer, polyacrylonitrile,
polyacrylate, polycarbonate, silicone, epoxy, polyurethane, polyester, nylon,
polyvinylchloride, polystyrene, polypropylene, polyethylene, acrylic resin, and a
mixture thereof.

[Claim 4] (canceled)

[Claim 5]
The CMP pad of claim 1, wherein the phthalate plasticizers are selected

from a group consisting of dioctyl phthalate, diisononyl phthalate, dioctyl adipate,

trioctyl trimellitate, dibutyl phthalate, and diisodecyl phthalate.

[Claim 6]
The CMP pad of claim 1, wherein the liquid oligomers are selected from a
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wherein the liquid organic material is at |east one
sel ected froma group consisting of one of a

hydr ocar bon sol vent and a nodified hydrocarbon sol vent
formed of a mxture of ChHmin which n is an integer
from9 to 16; phthalate plasticizers; |liquid

ol igoners with a nol ecul ar wei ght about 10,000 or |ess

grt dc&llﬁiésléh?ﬁcﬁi %MK ; %er@(gﬁ%!,cﬁél’y%%ﬁﬁ@é aééﬁaﬁ; polymethylene

| ve ol I I'ng point suc

alyolN disha@t hyblyel MasdrdengtBVolyahd molvi Xdarstoffhedispsirsion.  and
[Caim12] 20 0 The nmethod of claim1ll, wherein the

polyizoeyafate polyssiditisy. shel | encapsul ating the |iquid
or,ga%c material is mxed with at | east one of the
(Gleifth 1 raterial and the hardener. [Caim13] The nethod

of ' eliginh 1t Rénrere il pblyendromytrex isbelektddsfrom a
con ae?%:(@(}i%ﬁdt eagol ylr'rer matrix by 1 to 200 phr.

grdufl @bmidddg The potyirethade, chalyrstet, mtereiasrylheeqsey ngglicone,
matrix is selected froma group consisting of
polpodrpanatehané 2 pattyeesthereotayion, acryl, epoxy,
i ig ne, polycarbonate, and a m xture thereof.
[Cj% 15] The method of claim 11, wherein the pol yner

shehle B PadesSka¥mof, Whérdie théd. Gorg/ isnBonthiliedi im the] polymer
The nethod of claim 11, wherein the polyner shell is
mat&t by tletd 200pard pegrhongrasbrasin (R of
ol ysiyrene-acryl ate copol ynmer, polyacrylonitrile,
[Cgﬁﬂy% ryl ate, polycarbonate, silicone, epoxy,

po%%rm oP&IaMﬁiit, &her&W! 188 core has a size of 1 to 200 m.
[Claim 10]
The CMP pad of claim 1, wherein the pad has a hardness of 60 Shore D _or

more.

[Claim 11]
A method of producing a CMP pad, the method cqmprising:

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 with one of a boiling point and a decomposition point of

130 C or more,

wherein the liquid organic material is at least one selected from a group
consisting of one of a hydrocarbon solvent and a modified hydrocarbon solvent
formed of é mixture of CnHm in which n is an integer from 9 to 16: phthalate
plasticizers; liquid oligomers with a molecular weight about 10,000 or less and a
viscosity about 5X10% cps/20T or less; solvents with a high boiling point such

as N,N-dimethylformamide (DMF); and a mixture thereof.

[Claim 12]

20



pol yvi nyl chl ori de, polystyrene, polypropylene,

pol yet hyl ene, acrylic resin, and a m xture thereof.
[Claim17] The method of claim 11, wherein the

phthal ate plasticizer is selected from a group

consi sting of dioctyl phthalate, diisononyl phthalate,
di octyl adipate. trioctyl trinellitate, dibuty

pht hglateamgldofi Lsadeqy! whiha afte dogkaiom &8 pdigmer shell

matho% g‘?ec?giﬁwléi, wherein the liquid oligomsrspis ©

ereapaigek tholimaidosapic marexiatis myxed with yapriegstlangeof the main
gl ycol, polyethylene glycol, polynethylene glycol,

maat_stlelrafgfbt z%rdéaﬁﬂbon_ate pol yol , poly hanst of f

(Sla?ﬁefﬁ' on, and polyi socyanate polyaddition. 21 0O

The method of claim 11, wherein the core of the polymer shell is

contained in the polymer matrix by 1 to 200 phr.

[Claim 14]
The method of claim 11, wherein the polymer matrix is selected from a

group consisting of polyurethane, polyester, nylon, acryl, epoxy, silicone,
polycarbonate, and a mixture thereof.
[Claim 15]
The method of claim 11, wherein the polymer shell has a density of 0.5 to
1.5 g/em®.

[Claim 16]
The method of claim 11, wherein the polymer shell is selected from a

group consisting of polystyrene-acrylate copolymer, polyacrylonitrile,
polyacrylate, polycarbonate, silicone, epoxy, polyurethane, polyester, nylon,
polyvinylchloride, polystyrene, polypropylene, polyethylene, acrylic resin, and a
mixture thereof.

[Claim 17]
The method of claim 11, wherein the phthalate plasticizer is selected from

a group consisting of dioctyl phthalate, diisononyl phthalate, dioctyl adipate,

trioctyl trimellitate, dibutyl phthalate, and diisodecyl phthalate.

[Claim 18]
The method of claim 11, wherein the liquid oligomers is selected from a group

consisting of polypropylene glycol, polyethylene glycol, polymethylene glycol,
ester polyol, carbonate polyol, poly hanstoff dispersion, and polyisocyanate
polyaddition.
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