MULTI-LAYERED CHEMICAL-MECHANICAL PLANARIZATION PAD Cross-Reference to Related
Applications [0001]The present application claims the benefit of the filing date of U.S. Provisional
Application 61/142,544, filed on January 5, 2009, the teachings of which are incorporated herein by
reference. Fi&¥@ [0OBPPERe present disclosure relates to polishing pads UBETIF0OH8M¥al-Mechanical
Planarization (CMP) of semiconductor wafers and other surfaces such as bare substrate silicon
wafers, CRT, flat panel display screens and optical glass. Background [0003]In semiconductor wafer
polishing, the advent of very large scale integration (VLSI) and ultra large scale integration (VLSI)
circuits has resulttdlUinihbAJECRIERD CHISVA{VEly Yor#LABVCAE. ML.ANAIRIZATBHIoPAd>semiconductor
substrate, which may necessitate greater degrees of planarity for the higher resolution lithographic
processes that may be required t6"&8faBféeEentede fekisd Adanbcaticdtidition, as copper and other

relatively softgpgtals 31%9’8&?&%%@@5%&% ARGl R&IRY ysgd ﬁﬁ%@'&%‘i&%@"l%ﬁ%@&%%ﬁe” relatively

low resistance, the ability of the CMP pad to yield relatively high planarity of polish without significant
scratching de“f@%‘fﬁaﬁﬂntﬁgf Kot HietdrbOrdEndfay FEEOME Feashitel Ertddd f57 thBrsttittion of
advanced semicanguctatacdligh planarity of polish may require a hard and rigid pad surface to reduce
local compliance to the substrate surface being polish. However, a relatively hard and rigid pad
surface may tend to also cause scratching defecfé¥h the same substrate surface thus reducing

production yl%?f the{%g t;)) eterIEF é?&;ﬁgg,{%orléﬁﬂ‘%dm polishing pads useful in Chemical-Mechanical

Planarization (CMP) of semiconductor wafers and other surfaces such as bare substrate

silicon wafers, CRT, flat panel display screens and optical glass.
Background

[0883] In semiconductor wafer polishing, the advent of very large scale integration
(VLSI} and ulera large scale integration (ULSI) circuits has resuited in the packing of
relatively more devices in smaller areas on a-semiconductor substrate, which may necessitate
greater degrees of planarity for the higher resolution lithographic processes that may be
required to enable said dense packing. In addition, as copper and other relatively soft metals
and/or alloys are increasingly being used as imterconnects due to their relatively low
resistance, the ability of the CMP pad to vield relatively high planarity of polish without
significant scratching defects on the soft metal surface may become relatively critical for the
production of advanced semiconductors. High planarity of polish may require a hard and
rigid pad surface (o reduce local compliance to the substrate surface being polish. However,
a relatively hard and rigid pad surface may tend to also cause scratching defects on the same

substrate surface thus reducing production yield of the substrate being polished.
Sommary

[0004] An aspect of the present disclosure relates to a chemical mechanical planarization
pad. The chemical mechanical planarization pad may inciude a first component including a
water soluble composition and water insoiuble composition exhibiting a solubility in water of
less than that of the water soluble composition, wherein at least one of the water soluble and
water insoluble compositions of the first component is formed of fibers. The chemical
mechanical planarization pad may also include a second component, wherein the first

component is present as a discrete phase in a continuous of the second component and the



Summary [0004]An aspect of the present disclosure relates to a chemical mechanical planarization
pad. The chemical mechanical planarization pad may include a first component including a water
soluble composition and water insoluble composition exhibiting a solubility in water of less than that of
the water soluble composition, wherein at least one of the water soluble and water insoluble

composifinns Of e SheSRRANENLIS formedaklibersn  hachamisal meehanioal alaprkzation pad
may also include a second component, wherein the first component is present as a discrete phase in a
continud&¥ BtgEREEEPEBHIsENEHPANd the water soluble composition may provide pores having a

size in the ranie of 10 nanometers to 200 micrometers léggn.dissolution._ [0004a]In another aspect,

there is IAaEd dbrssilel AtaeHaritetr prmarvdsEnip e biHpRERACH sP R EEHERt RS mprising a
first fabrigdayes iy erackorompesancinhriclayer snnersint the Jirsliabi oy sedpsiugssia water soluble

composition comprising a first fiber and_the second fabric layer includes a water insoluble composition

compristeTE RS SioEPr iR A AICTHEE T Tt BRIG G BRATTRE A Bty i AR GPlss than

that of saig waten b e.compasiian: and.AisesoBt compesanh wagsaksaidicshearpgonant is
present as a discrete phase in_a continuous of said second component and said water soluble

composHisTpI A BRSEREPRIHY SEIRWRE 6 SaRbHEIR Yo PR Matedeh Soraksotiton.
[0005]AgathaE 2spgstseidhe presart-giscloskipe falatemiPamnsinenotionmingnd shemieal ssechanical

planarization ;ad, such as the above pad. The method may include forming a first component

including &-HFaRdesf e FARRIEHT SatEr IREIBRORER Y, WHEHra AL 6ABRSItHE Water
soluble matenal pad theinwatesisublamairiatis foonedebilerrs. ubda meibieddnay also include

embedding the first component as discrete phases in a continuous phase of a second component,
whereinfdsjater salible sgrapeditionpreynphvitieperasdiaviog asiredn fiiersange ehdfivsnometers

to 200 micrometers upon, dissolutign. 1Q0061A further aspe i
method @Ff%‘ﬁé’ﬁﬁ“dﬁ D arizatsign pad, suc% as :’Ifée zlilbeve Sacg C[th%f It‘zl;le?t]ﬁ)rg ?T?Q}E 9&%%%3”{&%%%}%5 toa

first component including a water soluble material and a water insoluble material, wherein at
least one of the water soluble material and the water insoluble material is formed of fibers.
The method may also include embedding the first component as discrete phases in a
continuous phase of a second component, wherein the water soluble composition may
provide pores having a size in the range of 10 nanometers to 200 micrometers upon

dissolution.

[6006] A further aspect of the present disclosure relates to a method of polishing a
substrate. The method may include contacting a substrate with a slurry and a chemical
mechanical planarization pad, such as the above mechanical planarization pad. The chemical
mechanical planarization pad may include a first component including a water soluble
composition and water insoluble composition exhibiting a solubility in the sluiry of less than
that of the water soluble composition and at least one of the water soluble and water insoluble
compositions of the first component is formed of fibers. The chemical mechanical
planarization pad may also include a second component, wherein the first component is
present as a discrete phase in a matrix of the second component and the water soluble
composition may provide pores having a size in the range of 10 nanometers to 200

micrometers upon dissolution.



substrate. The method may include contacting a substrate with a slurry and a chemical mechanical
planarization pad, such as the above mechanical planarization pad. The chemical mechanical
planarization pad may include a first component including a water soluble composition and water
insoluble composition exhibiting a solubility in the slurry of less than that of the water soluble

com posﬂﬁ@ﬁ_%q a}fﬂeéaﬁfbﬁ?rea&ﬁqm ﬁwat@r_i‘*qspmmiéeain@_l m@:@mdnﬁpfmér@m@imﬁicﬁs@mh@fn@t
compongibis anied e Rele SUSITIER mechanirabARnalEaton PAMANEIR NEle 8 sccond

compon nt, wherein the first component IS pr sent as a disCrete ase In a matrix o e second
compon8ritdabrthéawentdnsoidote cosepositiohmmayn evibeddong sstidvitigt awizecimetiietsamgeoof 10

nanomefgr et%i§8%t€‘§1ﬁ9§9_se‘iﬁir§ %89&9&%0%&%@_-0%9%‘&6?%&}@@ 50 %%B%he‘zl%%{esﬁdo{}?‘{kqe_d a
method of forming a chemical mechanical ptanarization pad as defi cioa ove comprlsmgﬁowllng said
first confediEat wetpakinguidest fabeic lnysrdayessdt o atbe conddabirid;Candremistaeling SAIY first

compongﬁ&%?ig%gsq{g&pgfsg&% te phases in a continuous phase of said second component, wherein
said water soluble material provides pores having a size in the range of 10 nanometers to 200

micromeigjgeuipon dissgiktirn JOQOgRID i@’%‘?&t&‘@&e@ls&%%—m{@@ @%ﬂ&ﬂYﬁ%@ﬁsﬁﬂ&?ﬁ@%ﬁi j3fing a

substrate comprising: contacting a substrate with a slurry and the chemical mechanical planarization
pad as d@ﬁﬁ%@%&)é\ﬁ@bf@@%@}% afiBthepib frcthtieiaispndvidied alanatiicdion ferdnmagleishémical
mechanigal planarization pad comprising: forming a first component comprising a first fabric layer
layered on a second fabric layer, wherein the first fabric layer includes a water soluble composition
comprlsitms st flﬁ%ﬁ%ﬁ%]fe%@,oﬂ@r@%f'ﬁr&méd@hﬁ%é WRIsRiRSeo I RIS-6RRPSIiamGMPrising a
second fiber, the water insoluble composition exhibiting a solubility in water that is less than that of the
water sONIR ESHPBb OO HORRTEMBe STy Eaid first COMPRME LUBHSBE Mofedidebsie Fisses in a

continuaypphiass of asesanthicempeeenkwhsreiRsaicvalig, SqQible iserpastianpioislgsipores
having a size in the range of 10 nanometers to 200 micrometers upon dissolution. [0006d] In another

aspect, (HERBGEPOVIBIPEEAJY BifSTisHIAg e seratpsidabsim s P Cerracingts dusetrhte with a
slurry and.ashensicabopgshanical planadzation pad, wheseinhtbaishemisahsserhanicabpiaparzation
pad comprises: a first component comprising a first fabric layer layered on a second fabric layer,

wherein $ & bR RVER e lssehanbabr SBit BateorbBtrisHEHEABITI A frieidirssdthe

second fakrisdapRningludestonalatinseleni o parRsition cMBREIG AcTecaRd fibesnipsnwater
insoluble composition exhibiting a solubility in said slurry of less than that of said water soluble
compositiBAr&fdaidetaifd cohpISneHERRHERPEATFRFSPRETh FBHES A Prestnthes Hrgscrétébhase in

a matrixhsaid:seceh s AMReRRM AR WRls0luble composition of said first component
provides pores having a size in the range of 10 nanometers to 200 micrometers upon dissolution.
Brief Degm{@inn ofrDravdiieg a400 Midie Rhavermeentipradband pilieniaatsessatibisodipelsisgre, and

the manner of : : : o .
contacting a substrate with a slurry and a chemical mechanical planarization pad, wherein the

chemical mechanical planarization pad comprises: a first component comprising a first fabric
layer layered on a second fabric layer, wherein the first fabric layer includes a water soluble
composition comprising a first fiber and the second fabric layer includes a water insoluble
composition comprising a second fiber, the water insoluble composition exhibiting a
solubility in said shury of less than that of said water soluble composition and a second
component, wherein said first component is present as a discrete phase in a matrix of said
second component and said water soluble composition of said first component provides pores

having a size in the range of 10 nanometers to 200 micrometers upon dissolution.
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attaining them, may become more apparent and better understood by reference to the following
description of embodiments described herein taken in conjunction with the accompanying drawings,
wherein: FIG. la illustrates an example of a first component including a water soluble and water
insoluble material arranged as layers, wherein the layers may include fabric; FIG. Ib illustrates an
example of a first component includiByief Waserigéloblef dbchaimaser insoluble material combined to fowl
a fabric; FIG. Ic illustrates an example of a first component including a water soluble material in

the form AW bartidibeadmpeisarriienssaaidd ofthop dafuresoftfbibl maieiefurehierinias manide fibers;
FIG. 2 illystrales aoiossisscionplamexammie-aie iemical meabanical planarzation ppdhe  FIG. 3

illustrates a flow diagram ¢f an example of a method of forming a chemical mechanical planarization
pad; andollovwing . dejifiitrgiesod frowpeiageats cleaprdrdnipleest dakdthiad e enchaiichr

mechan;‘%@bmggﬁnggtjﬂ%g . Dgtailed Description [0008]The present disclosure relates to a product,
method of making and use of a

FIG. 1a illustrates an example of a first component including a water soluble and

water insoluble material arranged as layers, wherein the layers may include fabric;

FIG. 1b illustrates an example of a first component including a water soluble and a

water insoluble material combined to form a fabric;
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polishing pad particularly useful for the Chemical Mechanical Planarization (CMP) of semiconductor
wafer substrates where a high degree of planarity and low scratching defect may be critical. As
generally illustrated in FIG. 2 and discussed further below, the CMP pad 200 may include a first
discrete pha¥&aftdHiiéhent 210 comprising two or more compositionspggéﬂsé%ﬁfﬁ%ﬁ??d a different
water solubility, and a second continuous phase or component 220 comprising one polymeric
substances or a miscible mixture of two or more polymeric substances, such that the first and second

components are cembines) 1,102 RA Al erLAAlas AR SANliguEalions. an disslased herein. n

addition, reference to a miscible mixture of two or more polymer components for the second
component i&§FBENRERFERE HERst Sho ARG whisrelth e IR s ces may combine
and provide agQntindays phase to contain the first component as the discrete phase. [0009]in one
embodiment, the first component may include both a water soluble material and a water insoluble
material, either or BEth oHites tgstrecitiibe o S e eRBo MRS khe water insoluble
material mayhadysdesia;fiber form. Water solubility herein may be understood as the ability of a
given substance to at least partially dissolve in water. For example, the substance may have solubility
in water of 30 to 1H8Gpartivperand pardingirat IACTEING Aipvated diarperrestiétherein, and
dissolution timedipen 3 ieLveiddhaeeands, including all values and increments therein. In other words,
the substance may at least partially dissolve in water at room temperature or at elevated temperatures
and/or upon exposkke- préusresdriine diariadliaetomplera BeHod Ofuitew YeBHitls to 360 minutes,
including all M@M%@pgajgﬂ%{ggdtherein. Such water solubility may be achieved in a chemical
mechanical planarization process where one may use an aqueous based slurry, as described further
below. The water soluble material of the fistadlefesaeintionay include one or more of the following: poly
(vinyl alcohol), poly (acrylic acid), maleic acid, alginates, polysaccharides, pol clodextrins, as well
as salts, cop rs ANCYBFECBH AL TN EIAGT 5t8?ll‘lilusctill}/ﬁ%%éfiérlfé‘%n§f féceicﬁ?%t%i%ponent may
include one poivone wateramsolubleustibstandkesbtmaspdyeluteieah Slyeaniadon dipdlefitl, rayon,
EOlyi_mide, p%@fﬂ@ﬁ[&ﬁk@&"@gﬁr elesuinduding m@m@ﬁ&r@ thetaal. éHﬁQdMadﬁl b_l_azhhacgqtailecsubﬁtanche
erein may therefore be understood as a substance that has a water sqlubility t ess than the
water solublé8UBS e nOiF KV EaR %gé‘f?g?é ilt%éa%s g@%gguv%aefﬁr)gs% uﬁ?ﬁW&?@ less than or
equal to abo6l Oupariscpeie 100 partisweite PHB0 10] Thamwater Idfulsfannitstasidhef tHie st discrete
component Mgy RaveQRe.maa-Rl hafoldawing: Rbysical, Rranesties: densilyQ. giaced gm/cc,
including all values and increments thgrei}n, and Durometer Q%ﬁdﬁﬁgsmﬁ)fth Share A to gver 60 Shore
D, including SHTRIERS Hd UPRTRE TS RLYEiR Simitany the water insoluble material of the first
discrete componeeriauelystissre. v Sraher diof the Setodhingphyaicalepiopdpadst deristy20.3 to 1.3
gm/cc., includipg.all yaluesiandrinarements el prdd urmmetamnhandrass of10i&hase A to over 80
Shore D, includi£€8%£ values and ipcrements therein, As may be a(pgr«gciat%d in v rio(y;S examples, the
ter

hardness of & THSBiTHIE RSt Ay Be greater than, equa 5 GPless than that of the soluble
material. [001]inisatine ekein flesyeheolisetoMpEHERt 12D CafesmMpErdfidHEPTEMstrated in FIG.
la, may incluggage ﬂg%{@@%Qgsggmﬁeﬁmam@ﬁw@y@a_fabric stacked onto a second layer 104 of a
water insoluble nonwoven fabric formed of the materials described above. In other examples, the first
component 1{00¢9lustiate: mBiGne, tafrspetificuy el ngbide Rowowen fiBble wttiding a relatively
homogenous,pixtureofwalsnsluklied Qdand-inselublediod fibens:formed efithe matesials described
above. In addition,, in‘ other examples, E[ﬁ]‘i? first ‘%Pm or]ent nk%ynaﬁ%rb% a ww&gr%lg%ilttmaterial. In
further exam ey’ a8 TR S R K IS L omponent 110 mAY include water solubie particles
102, again formeu ofitie dteriald deberibdity abevevenhehiares solbisks partitieslinglyv® embedded in
the water ins@lyblermatesialid Qd-quahsawiss cerehingshiith thasvateniascluempierias. |
Furthermore, the water saluple B?I’tl les may re lace all or a B%gg%%gﬁ\%%%eﬁsolgtgle fapric. That is,

ks water, incl r all values an rements therein, an ' OTIL OVET, i
the layer 102P8F WIS B fateHarmay iSclude both water so bers in combination with water
soluble partich@seconds, including all values and increments therein. In other words, the substance may at
least partially dissolve in water at Toom temperature or at elevated temperatures and/or upon
.exposure pressure or mechanical action over a period of a few seconds to 36U minutes,

including all values and increments therein. Such water solubility may be achieved in a



WO 2010/078566PCT/US2010/020081 [0012]With respect to the first component, the water soluble
material 102 may be present with the water insoluble material 104 in the range of 0.01 % to 99.99 %
by weight of the combination of the water soluble and water insoluble materials, such as in the range
of 0.2 % by WEIghte7838 % by weight. Thus, the water insoluble materi&hAYBEBH%ENt in the range
of 0.01 % to 99.99 % by weight of the combination of the water solublé and water insoluble material.
Furthermore, the first component may be present in the range of 0.01 % to 99.99 % by weight of the
combination gf the first Ig;md econd com onents, such as in the ran e 9f 032 E%Q;Z%% by weight.

i n 7\ TOCess WHere one may use ; _
[0013]The s&Lon cgl%cp%ﬁ%an &&edasthe continuoug phase for the first component 210, which

is present askaaissérhshbedew ABrhspistord g staitad i I (HBPRRSECBRBHEM 2P0 may be
dispersed reltivaly dmniforayhingcsecons componest 228y Thisimanieundersigodeas that situation
where a relatiely SIHIRL Weignt oL aolime, of e, 1t companent MakPEAESRNAbigHgnout the

second comBo ent. nibodiments, the first component may be distributed in the continuous
phase of theVéeieoineobbin pevsiilsatb ey VEFIGORRRBMCHE IAFBYEHBECTHE PR 26F s&¥snner such that
the first comppreRtisselectysproyidethnrapa given swdaceoisuckiastheipolishiifgisurface, of the

pad. In that egeyg fie, 25800, SORONEN MeY. e ANIAE ef a8 Aan ook plese. it the first

component ﬁlsber%gﬁ%é?glﬁ. 'TS%?& the 'seconofcomponent 220 maérigclu e a single polymeric

substance suefrBEBbRUREHEcD haihAb ey UBRElRISkbIe MikttAL Jrawd 8 IIGPE polymeric
substances susihas pehddetarehnavingdiffaranipbysicalrandichentiaat progertiessviich are also

water msolutgéeabégqqﬁ ﬂé%%%‘i‘!!&(g gptg){xggr_understood as a_relatlvely homogen_ous mixture, provding a
continuous phase, wherein discrete phases of the polymeric substances forming the second

component mpydye praseiiatdevels vi2biobihwrighiorle ssujdhesenohd-component, including all
values and INGTEIEIS 16105 01,0310 2534, 91,27 0 10 36130, ip-JaRpgcorcingy. the

second component may | diide one or more polyurethanes. Polyurethane substances suitable for

forming the dewenentohspohent Rraymstiuadtsst e dniemtéasT fretpurhérssiBourethane
reacted with Glialives -Relydrsthanen eSingusedifowine otionhexthisidn, djlow inolding:er RIM

operations, as well 35 vavious solvent and/oryalsr (el sqlylins.and disRessions,of polyurethane.

The polishinéogié}g r_nnatrlx may also Inclu r consist o er thermoplastic or thermoset polymers,
such as polyeaftroriatdinglgd ungread SRR ERE Buifid O BYBYST RARBHS PR YME S, Bolyimides,

polyamides, pRlygtefiitse D, including all values and increments therein. As may be appreciated, in
various examples, the hardness of the water insoluble material may be greater than, equal to

or less than that of the soluble material.

[06011]  In some examples, the first component 110, an example of which is iilustrated in
FIG. la, may inciude a first layer 102 of water soluble nonwoven fabric stacked onto a
second layer 184 of a water insoluble nonwoven fabric formed of the materials described
above. In other examples, the first component 110, illustrated in FIG. Tb, may specifically
include a nonwoven fabric including a relatively homogenous mixture of water soluble 102
and insoluble 104 fibers formed of the materials described above. In addition, in other
examples, the first component may also be a woven or knit material. In further examples,
illustrated in FYG. 1c, the first component 110 may include water soluble particles 162, again
formed of the materials described above. The water soluble particles may be embedded in
the water insoluble material 104 or otherwise combined with the water inseluble materials.
Furthermore, the water soluble particles may replace all or a part of the water soluble fabric.
'[‘hét is, the layer 102 of water soluble material may include both water soluble fibers in

combination with water soluble particles.



polyacrylates, polymethylmethacrylates, polyvinyl chlorides, polyvinyl alcohols and/or derivatives of or
copolymers of the above. [0016]It may be appreciated that where more than one polymeric substance
forming the second component is present, a first polymeric substance forming the second component
may be pres#igt 1eHEsEange of 1 % to 99 % by weight and the second pfhett&i%ance may be
present in the range of 99% by weight to 1% by weight. Furthermore, a third polymeric substance
forming the second component may be present in the range of 1 % to 98 % by weight of the second
component, including all values and increments therein. Ac ingly, for, irst polymeric
substance r#glb)%je pgr;g?slé]r{ Slﬁe%hgj pé‘h%%%f’%‘%"% %%@gﬁe@%&%ﬁ%ﬁﬁg@gﬁg&éﬁg B?)nent and a
second polywidribsubstaneduriayperstdddriniftientangd 8t 1o 9 o075 0h by iRight BF the second
component. Jeanptherexanale, aiirst palymeriasubiiance mayubiepiesenhigdbedange of 5to 90 %
by weight of the secon onent, a.second polymeric s r inthe range of 5
% to 75 % btf)(v\\’féallé ttt%Fij ‘tifi%rg éwé:’rl‘i‘i’i1 Eécfl}hnlﬁséﬁ'eeﬁ%%%dn at k?r%%%%%?&?ﬁ%ﬁ%ﬁc@%%é present in the
range of 5 (’/@ﬁ@-@b%/é%%ﬂ\%@fﬁydf%ﬁétééé’%?nﬁ)@éi??&@ﬁ@ﬁ@f%ﬂﬁ@@%%%ﬁﬁﬁé?&t may have
one or morewfithe folening.phyei tad piepeiesEignsiPrled ta ho2rgimyot (DuromateytHtardness 30
shore A 10 99 Sh2Ie & 3N coMALeSTRN MAdUHaRhI CIRONaLS A MAgRRRSERL. lipay be
appreciated Hat, i some examples, the second component may have a hardness that is greater than
that of the wat&riisélbibreisiiterial of the first component. It may be appreciated that the difference in
hardness mayebg In e range ol d 9RO Oh oI ARICBERS AINRO dolvaRseale of hardness,
including all valties an iNcrements t erein, such as 1 unit of shore hardness, 10 units of shore
hardness, 5@ hithishshdresaer dhdsdisere PhtthermbeRiRIBEaEHrEcEEd B UISh transitioning
of hardness ggaiesediron Ade io)dithermitamimbeiisetfipay hotkegreatenrnhoeerithe hardness
may remain greater, e.9., a Durometer Hardness of 10, , I ardness of 30
Shore A. In (%ﬁ’é%j%%gr%%%g i é%q;%[cl)]ﬁt Ogg%%gﬁgﬁ%hﬁ%%ea@a@g%%zs% %f%%?gt%;ﬁffan that of the
water insolulshefoasetiBkn b areiet SeisamEihesgen ROMegred: aPpfatatrfbtie Bitference in
hardness maydpednghefangeef dsumiika #Omnitsuafushopehardness:alahgoagiven soage of hardness,
including all values and increments hereinsuehas JukoLSAOIE IARES Loihals f shore
hardness, 50 tinits 6f'shore har ess, etc. In further examples, the second component may have a
hardness thaeieelaPtorifhst BRIHesVSRSHTRSHIGHB #h4te RS & HASE cBnfsoiént ™ WS

2010107856 8R4I /HS 2Q23R1020981[001.8] Givenmdderaboy eittmayubesgppsecidte dthéitsupon
dissolution og ggleo\{,lveange issg}getalﬁugrwe%erial, pores will then be formed within the continuous phase of the
path Such poregmay ave a size of 10 nanometers to over 100 micrometers, including all values and
increments ingii8ranggofet Shpanometersin 200 miciemeterse Idipasometsrmto 406 manometers, 1
micrometer (g 00, mitomelers, &, This.nqrosly s, now galpety el oman:at auqgaion where there

is also a selé)ctgarpresénce of a water insoluble material. That being the Case, the polishing pad of the
present disclowstires anbweierehey for AR G Pt deei ther e utiGif b e A soluble
material. Thajpekdkare\then presinaterioyarselpatetwatsr insodubley materadwithinxthe pad that may
provide regions qf selecled pysical PLaperies i ssltely AdasRAMe AGie Rdighlining at least a

portion of thé’rp())gren%lﬂir ace. may then provide for improved pdre stability in an ensuing polishing
operation. Foheesesaigl€ORReTsalishnGSRIFRT Ty eifte Pt Bote AAEH & d By thidhater insoluble
material. In agdglifionnwherepariciesmaydedpresentinitheusle ) the pafticles mdylfigrate into and
be captured Qxé%egglected water insoluble material, forming a portion of the boundary of the pore.
Furthermore, whefte particles are discharged from the substrate being polished, the particles may also
be entrapped@nsgl retairesdayethenvaterdias obapensnatasiakwitidin she ponese Fisialiyiupen exposure, the
warer Insolu e TAIELS Ml e MPRAMET LIowde HIRANLRNEHGR. Bioperigs rom those

present in the s‘écon component, I.e., the continuous phase, of the polishing pad. [0019]In
manufacturingEENPDFEEPETPIS & RIS T4 s e RISt RAPBITET e gesins used for

injection, extrasion, blow molding or RIM operations, as well as various solvent and/or water
based solutions and dispersions of polyurethane. The polishing pad matrix may also include
or consist of other thermoplastic or thermoset polymers, such as polycarbonate, polysulfone,

polyphenylene sulfide, epoxy, various polyesters, polyimides, polyamides, polyolefins,



water soluble material may be placed next to, intermingled with, dispersed within or otherwise
combined with the insoluble material. In some examples, the water soluble material may constitute the
outer layer or surface of the pad, which may be in contact with the substrate during polishing. Both
soluble and WSoltsteTsaeterials of the first component may optionally beE&driefit#i@d*fHder controlled
temperature and humidity. For example, the soluble and insoluble materials of the first component may
be dried, removing residual surface moisture. Drying may occur at temperatures in the range of, for
example, 37 C to 1§O‘$C, inlclugé’n al vaILiesSand iq?r met (glsl ehsere(i)r]\.vl.f#rzthﬁ&rphg{ge, 915}'399 may occur
over a few MRAREY TS SvRY BBHSTRE BHEI g BIFVAleS AR ncraments therein, The second
component draiyaiies Hearntrotirsetoicithebfiyst component in a manner as to partially or completely fill
or embed the first component. OOZQJIQ ome embodiments, a(gilen'%alsthﬂ%o%%g pf the water soluble
material may De28ubE G RIHRRIEEL Y BRPoSIRG the CRB Al 16 Water or an agueous solution
with or witheutohernipaicihie meatrandiisr palotivanichbpred ISRUERASCOMA SONRESCHdE®Ierating removal
of the water golible, GRMPARSAL: Aligraatelypihewatarsalublemateia o abhieemaved progressively
during CMP as the pad is expoi%d t% the water l? ‘sgd abrg\tsivlgmst urr (.)réggitgirg rg%)fnggcappreciated
that dissolutiF St tHeMiAtEFSSiubi& Matsral miay fedd 16 Bxposure of water insoluble material present
in the discretetphasebuiitiaaifirstanthpormentn[00N )G exerel iy dicarmetivd & Making Bpolishing pad
for ChemicalMeghanicalRlanasizasion (GMRiefmicioelastranietievicesand sestaangductor wafers
may therefore be corite[fg[&teg‘ herein as |Ilustrate? in FIG, 3. t'hl'he metk}og may, g@l%dbe or consist of

providing at %f‘ WHPst compon Athatincilides Gt Se{gfstewng)l aygrgm “two materi , one of which
contains at leaishone traterosdleblearratetidl nrrfadicalstste BPiAkhIHEIldELEH8rPThe method
may also include er consigt of providiegmt-304. a&ec0RehGRIMADNENLCARIPESIngGla Adinogeneous
mixture of substance(S) shch as 3 milure of polvureingnes, apd.combining i agl second
components/ iR VATIOUE Tafios and comigurations 306, wherein the first component forms discrete
phases in theasmetientou sesesbprivatsHinh SHEHECA TV 2 BaR§Hd] throFitse férmé&dwhiere the first

component Mayxinsamnesnkegipanisinae dispessettielatbéebeuniotalydriha secang component.

[0022]In one example. qf formin ,ti% )olishing pad, the first component, containing at least two
materials, oncg)%f}%/q\%?c%j‘fs g‘f@rgisg ﬁ%ﬁé‘?"r%“a‘?}%%%?“é‘&d into a mold and the second component may

be poured ag@aPPlymerResHIsahjidiRtheMrlde Rressure.apgiofoherinngytherhpapglied to the mold

to facilitate the curing (e.g, polymerization and/or crosglinki gL) f.t £ po]lymecir precursor. In another
3 » [ ¥ { 1 7, r
example, thed?f}%‘fycg’%w%oﬁéﬁp %%%g%gﬁg%éd Wit t%ogee%oﬂ ():gn?p%neraftl, wherein the second

component meyidbe iof dhtelrsraiblaneijsetbdiorotie anpsec wigAhar &0 it SABIESAfnelt state may
be understoad.asacstaieavhens, the.Viscrsiticmarabes subficieatly low enaghiesiovriiw of the

second companent upen the application ol pressure. 1113 seeondEMACNSIIANAY R Alowed to
solidify, wher&f e Vis€asity May be sufficiently high enotigh to form a relatively solidified and/or self
supporting parthfoees]aldovortdiptated terehrings dxamipiaarsthethorsetdigdiBolishing pad
for all values and increments therein, such as 1 unit of shore hardness, 10 units of shore hardness,

5(} units of shore hardness, etc. Furthermore, it may be appreciated that upon transitioning of

hardness scales (from A to D, the unit number itself may not be greater; however, the

hardness may remain greater, e.g., a Durometer Hardness of 10 Shore D may be greater than

a hardness of 30 Shore A. In other examples, the second component may have a hardness that

is less than that of the water insoluble material of the first component. Again, it may be

appreciated that the difference in hardness may be in the range of 1 unit to 70 units of shore

hardness along a given scale of hardness, including all values and increments therein, such as

1 unit of shore hardness, 10 units of shore hardness, 30 units of shore hardness, etc. In further

examples, the second component may have a hardness that is equal to that of the water

insoluble material of the first component.



Chemical Mechanical Planarization (CMP) of a substrate surface, as illustrated in FIG. 4. The
substrate may include microelectronic devices and semiconductor wafers, including relatively soft
materials, such as metals, metal alloys, ceramics or glass. In particular, the materials to be polished
may exhibit PROMNEBHRe) B hardness of less than 100, including all vACGEY AW HEEMents in the
range of 0 to 100 Re B as measured by ASTM E18-07. Other substrates to which the polishing pad
may be appleid may include, for example, optical glass, cathode ray tubes, flat panel display screens,
etc., in whic tching or_abrasion of the surface may be desirably avoided. A pad may be provided
including, fo&%@fé pleéf}?ﬁl gl ?iragf) ‘é%r%%Sbar’{é’ﬁf%rr%%ﬁé?%fﬁ%f’%gﬁ?&‘?‘é‘P&y%r%f%ﬁ %ﬁg qggl% )c/)f sa?d layers
is water solubsiesgmap(Ry avBebonticdornpdnahticdmprisinga Msmacddiratds MptureesMstibstances, such
Zhoazt t?ﬁ first gm §%%%¢l 1%1%%?@%0&%%@9!@Eiﬁéﬁﬁ%i}e}ﬁﬁﬁ@ﬁﬂ%%}aﬂ&ﬂﬁ%a&ﬁﬁ@&@%@%ﬁgUfations.

. The pad may the utilized in comhbination with liquid media, such as an aqueous media, with
or without abt}]é:sf\%/gﬁaor itciﬁesn EEam p%&dtr%ﬁ{aﬁféeﬁ%e%q’anrﬁlgg %‘éf%gb I?é% trcl)ﬂg)g%%rl(flg’c?of the pad
and/or the sutisteatetaoihéiolistenerod cThel pudorraitterchestestivht fntarelcse HMGKRity of the
substgate an%ﬁ%@ﬁh@ﬂﬂﬂ@ﬂ&@ M&fegt%ségéﬁeed}mngg@ﬁmmge%ﬂmmmym@a@mee&mﬁahat the pad
may be attached to equipment used for. Chemical Mechanijcal Planarization for,polishing. [0024]The
foregoing deg(():?rlisf)’tllrgn %‘f’ sﬁéﬁlﬁe}}%lpfﬁse%ﬂoéécgﬁg{ér%%géir@ér?tﬁse h}gg até%nn ??ré’é’éeﬁtélg %%Shphhrgpo[ses o]f
illustration. Itdssabtiprehdsdeeheobiitanavelor s TSRS SlirAS1oTHe Presiesiepdnd/or forms
disclosed, ang:ghvioushianynmasifisations and prariatiansarepassikie javkight pbagiabove teaching.
i is intended, that e, 563pe.0f 1S VEINAE, AT D) e, SIS APDEIES hRrelf, CLAIMS: A
chemical meChaRicaT [‘:')I%l arizatio pacrll, cOmpnsn%g: a first compor?ent comprising a tirst fabric layer
layered on a Seeornyifgipicayered et siththie first faBriey 2BIIRE RRFEY iapw ERE FEBIRIIeSomposition
comprising agirskfibenandthe second falxiadayer insliudesyawaterinselibie eampgasitian comprising a
second fiber, fiealgln=0luble caTROsition Sxibling,a ge bl hyaleLAL IERs g that of said
water soluble composition; and. 3 seéon com'ponegr'?f’, wherein sal %‘irsécom onent Is present as a
discrete phasenireddontinueledcsrsaid Yedshlg Bsirfpnertiaad §8¥€I"\R/8fé?%‘8ﬂ&ﬁ‘lgf&é’ﬁh‘ﬁ6sition provides

pore having a&ize af-hernarpmelerphia2it.riciemeler siupondissataiiaring polished, the

particles may also be entrapped and retained by the water insoluble material within the pores.

Finally, upon exposure, the water insoluble malerial may, in some embodiments, provide
different physical properties from those present in the second component, L.e., the coniinuous

phase, of the polishing pad.

(0019} In manufacturing a CMP pad of this embodiment, to form the first component, a
water soluble material way be placed next to, intermingled with, dispersed within or
atherwise combined with the inscluble material. In some examples, the water soluble
material may constitute the outer layer or surface of the pad, which may be in contact with
the substrate during polishing. Both soluble and insoluble materials of the first component
may optionally be conditioned under controlled temperature and humidity. For example, the
soluble and insoluble materials of the first component may be dried, removing residual
surface moisture. Drying may occur at temperatures in the range of, for example, 37 °C to
150 °C, including all values and increments therein. Furthermore, drying may occur over a
few minutes 0 over 60 hours, including all values and increments therein. The second
component may then be introduced to the first component in a manner as to partially or

completely fill or embed the first component.

[(0201 In some embodiments, at least a portion of the water soluble material may be

subsequently removed by exposing the CMP pad to water or an aqueous solution with or



2. The pad of claim 1, wherein said first fabric layer is in the form of a nonwoven fabric, woven fabric,
or knit fabric, and said second fabric layer is in the form of a nonwoven fabric, woven fabric, or knit
fabric. 3. The pad of claim 1, further comprising water soluble particles embedded in said water
insoluble mat&ado6Tésespad according to any one of claims 1-3, wherercsaiskwmatensoluble material
comprises one or materials selected from the group consisting of poly (vinyl alcohol), poly (acrylic
acid), maleic acid, alginates, polysaccharides, poly cyclodextrins, as well as salts, copolymers and/or
derivatives thereof. 5. The pad according to any one of claims 1-3, wherein said water insoluble

material comPisas SRESEM e LYY SErebralfat dnsae Yroup colgrenitg GepdRAer, polyamide,
ponQIefin,_ rawmvpiodyim_éadeatpobpph@ybispﬂnﬁd&.amdt_mmmtéowmhewmbfe @Jangialpm;y aecording to any
one of claims 1s3wharginsald, seaane-GemPRReal Delides ek memRristals selegted from the
group consisting of_Poncarbonate_, ) _ ,

Agiin, it may be appreciated that dissolution of the water solubie material may lead to

exposure of water insoluble material present in the discrete phases of the first component.

[0621] Generally of a method of making a polishing pad for Chemical Mechanical
Planarization (CMP) of microelectronic devices and semiconductor wafers may therefore be
contemplated herein as fllustrated in FIG. 3. The method may include or consist of providing
at 302 a first component that includes at least two layers or two materials, one of which
contains at least one water soluble material and at least one of which includes a fiber. The
method may also include or consist of providing at 304 2 second component comprising a
homogeneous mixture of substance(s), such as a mixture of polyurethanes, and combining the
first and second components in various ratios and configurations 306, wherein the first
component forms discrete phases in the continucus second component. A CMP pad may
then be formed where the first component may, in some embodiments, be dispersed relatively

uniformly in the second component.

10022] In one example of forming the polishing pad, the first component, containing at
least two materials, one of which is water soluble, may be placed into a mold and the second
component may be poured as a polymer precursor into the mold. Pressure and/or heat may
then be applied to the mold to facilitate the curing {e.g. polymerization and/or crosslinking)
of the polymer precursor. In another example, the first component may be combined with the
second component, wherein the second component may be in a melt state and injected or
otherwise transferred into a mold. A melt state may be understood ag a state where the
viscosity may be sufficiently low enough to allow flow of the second component upon the
application of pressure. The second component may be allowed to solidify, wherein the
viscosity may be sulficiently high enocugh to form a relatively solidified andfor self

supporting part.

[0023] Also contemplated herein is an example of a method of using a polishing pad for
Chemical Mechanical Planarization (CMP) of a substrate surface, as illustrated in FIG. 4.
The substrate may include microelectronic devices and semiconductor wafers, including
relatively soft materials, such as metals, metal alloys, ceramics or glass. In particular, the
materials to be polished may exhibit a Rockwell (Re¢) B hardness of less than 100, including

all values and increments in the range of 0 to 100 Re B as measwed by ASTM E18-07.



polysulfone, polyphenylene sulfide, epoxy, various polyesters, polyimides, polyamides, polyolefins,
polyacrylates, polymethylmethacrylates, polyvinyl chlorides, polyvinyl alcohols, derivatives thereof and
copolymers thereof 7. The pad according to any one of claims 1-3 wherein said second component
includes at le&st 1o/ aTis@ible water insoluble materials. 8. The pad accadingstorangeenie of claims 1-3
wherein said water insoluble material exhibits a Durometer hardness of 10 Shore A to over 80 Shore D
and said second component exhibits a Durometer hardness of 30 Shore A to over 80 Shore D. 9. A
method of forming a chemical mechanical planarization pad of any one of claims 1-3 comprising:

forming said fIPSF CBRIBERERCEUH SHRG Y Hr RN O rairat ei‘g;}}éar}éﬂlgﬁdg LB S HamEpEcand
embedding sglidsfirsthodenppnent. diiarech dmpdredisoreteqphasdsdn sreghtnuoubphiaselof said second

component, wherainSaigh walrtsalyale mateial.aravidesRrgsiiaving 2 fizendie range of 10

nanometers tp 200 micrometers upon dissolution.
first component comprising two or more layers, at least one of said layers is water soluble,

and (2) a second component comprising a homogeneous mixture of substances, such that the
first and second components are combined in said pad in various ratios and configurations
462. The pad may then be utilized in combination with liquid media, such as an agueous
media, with or withont abrasive particles. For example, the liquid media may be applied to a
surface of the pad and/or the substrate to be polished 404. The pad may then be brought into
close proximity of the substrate and then applied to the substrate during polishing 406. It
may be appreciated that the pad may be attached to equipmeht used for Chemical Mechanical

Planarization for polishing.

[6024] The foregoing description of several methods and embodiments has been
presented for purposes of illustration. 1t is not intended to be exhaustive or to limit the claims
to the precise stepé and/or forms disclosed, and obviously many modifications and variations
are possible in light of the above teaching. It is intended that the scope of the invention be

defined by the claims appended hereto.



10. The method of claim 9, further comprising: removing at least a portion of said water soluble
material embedded in said second component. 11. The method of claim 9, wherein said water soluble
composition comprises water soluble particles and said water insoluble composition comprises a
matrix in which said water soluble particles are embedded. 12. The method of claim 9, further
comprising placing said first component into a mold, pouring a precursor of said second component -
into said mold, angyeagkiag said precursor to embed said first component in said second component.
13. The method of claim 9, further comprising placing said first component into a mold; melting said
second component: sheitxposhehasatd] et dompedestisaidgnold to embed said first component

in said second component. 14. The method of claim 9, wherein said second component includes at
least a first component comprising a first fabric layer layered on a second fabric layer,

wherein the first fabric layer includes a water soluble composition comprising a first fiber
and the second fabric layer includes a water insoluble composition comprising a second
fiber, the water insoluble composition exhibiting a solubility in water of less than that of

said water soluble composition; and.

a second component, wherein said first component is present as a discrete phase in
a continuous of said second component and said water soluble composition provides pore

having a size of 10 nanometers to 200 micrometers upon dissolution.

2. The pad of claim 1, wherein said first fabric layer is in the form of a nonwoven
fabric, woven fabric, or knit fabric, and said second fabric layer is in the form of a

nonwoven fabric, woven fabric, or knit fabric.

3. The pad of claim 1, further comprising water soluble particles embedded in said

water insoluble material

4. The pad according to any one of claims 1-3, wherein said water solible material
comprises one or materials selected from the group consisting of poly (vinyl aleohol), poly
(acrylic acid), maleic acid, alginates, polysaccharides, poly cyclodextrins, as well as salts,

copolymers and/or derivatives thereof.

5. The pad according to any one of claims 1-3, wherein said water insoluble material
comprises one or more materials selected from the group consisting of polyester,

polyamide, polyolefin, rayon, polyimide, polyphenyl sulfide and combinations thereof.

6. The pad according to any one of claims 1-3 wherein said second component

includes one or more materials selected from the group consisting of polycarbonate,

10



. two miscible water insoluble materials. 15. A method of polishing a substrate comprising:

contacting a substrate with a slurry and the chemical mechanical planarization pad according to any
one of claims 1-3. 16. The method of claim 15, wherein said water soluble material comprises one or
materials selected from the group consisting of poly (vinyl alcohol), poly (acrylic acid), maleic acid,
alginates, polysaccharides, poly cyclodextrins, as well as salts, copolymers and/or derivatives thereof.

17. The methbdndfaiainpdSpivgiein saifideataringolulieunateljakiesnpriBes ke, gioRareidaaterials
selected from.the group consisting of polyester, polyamide, polyolefin, rayon, polyimide, palyphenyl
Suifid and ER TR on (HarEOP e, AL TIE I O CrAIAAR: Wi da cP L eRes cBFhEAEh:
includes onel@hniaréenattiedtisetediacd frope e«grahg-esisisting of polycarbonate, polysulfone,
polyphenylene sulfide, epoxy, various polyesters, polyimides, polyamides, polyolefins, polyacrylates,

polymethylmethacrylates, polyvinyl chlorides, polyvinyl alcohols, derivatives thereof and copolymers
thereof

7. The pad according to any one of claims 1-3 wherein said second component

inciudes at least two miscible water insohuble materials.

8. The pad according to any one of claims 1-3 wherein said water insoluble material
exhibits a Durometer hardness of 10 Shore A to over 80 Shore D and said second

component exhibits a Durometer hardness of 30 Shore A to over 80 Shore D.

9. A method of forming a chemical mechanical planarization pad of any one of

claims 1-3 comprising:

forming said first component comprising a first fabric layer layered on a second

fabric; and

embedding said first component as one or more discrete phases in a continuous
phase of said second component, wherein said water soluble material provides pores

having a size in the range of 10 nanometers to 200 micrometers upon dissolution.

10. The method of claim 9, further comprising:

removing at least a portion of said water soluble material embedded in said second

component.

11. The method of claim 9, wherein said water soluble composition comprises
water soluble particles and said water insoluble composition comprises a matrix in which

said water soluble particles are embedded.

11



19. The method of claim 15, wherein said second component includes at least two miscible water
insoluble materials. 20. The method of claim 15, wherein said water insoluble material exhibits a
Durometer hardness of 10 Shore A to over 80 Shore D and said second component exhibits a
Durometer hardness of 30 Shore A to over 80 Shore D. 21. A method of forming a chemical
mechanical planarization pad comprising: foiuiing a first component comprising a first fabric layer
layered on B2second fabtie iayndviferiimtBe finshdakrimiayeninpludes sawlafies:saltipieneaniposition
comprising a firitifiber and the second Eabgi égxeréncludes a water ins Iubr[ahco position camprising a

; RGBSl i dter thal s 'S Bl that of tne

second fibear, e water Pr%%lgﬁgué%orlﬁﬁo& Ion éxhibit
water solubjezconpasitimbedndid firernheddirgtsaiddfiisi-contipanepbamnne or more discrete phases in
a continuous phase of a second component; wherein said water soluble composition provides
pores having a size in the range of 10 nanometers to 200 micrometers upon dissolution. 22. The
method of claim 21, further comprising: removing at least a portion of said water soluble
compositioh®mbedded ifhsaigdedoridcampohetitaodonnrsaig preisg 28d The methodeaf olaim 21,

wherein said irsifainaver s beonn ohaouen fabric.ar il s, fud spid sogn.abric
layer is in the fond of a nGnwoven fabric, woven fabric, or kKnit abTic,
' mold to embed said first component in said second component.

14. The method of claim 9, wherein said second component includes at least

two miscible water insoluble materials.

15. A method of polishing a substrate comprising:

contacting a substrate with a slurry and the chemical mechanical planarization pad

according to any one of claims 1-3.

16. The method of claim 15, wherein said water soluble material comprises one
or materials selected from the group consisting of poly (vinyl alcohol), poly (acrylic acid),
maleic acid, alginates, polysaccharides, poly cyclodextrins, as well as salts, copolymers

and/or derivatives thereof.

17. The method of claim 15, wherein said water insoluble material comprises
one or more materials selected from the group consisting of polyester, polyamide,

polyolefin, rayon, polyimide, polyphenyl sulfide and combinations thereof,

18. The method of claim 15, wherein said second component includes one or
more materiais selected from the group consisting of polycarbonate, polysulfone,
polyphenylene sulfide, epoxy, various polyesters, polyimides, polyamides, polvolefins,
polyacrylates, polymethyimethacrylates, polyvinyl chlorides, polyvinyl alcohols,

dertvatives thereof and copolymers thereof.

12



. 24. The method of claim 21, further comprising embedding water soluble particles in said water
insoluble composition. 25. The method of claim 21, further comprising placing said first component
into a mold; pouring a precursor of said second component into said mold; and reacting said precursor
to embed said first component in said second component. 26. The method of claim 21, further
comprising placing said first component into a mold; melting said second component; and disposing
said second component in said mold to embed said first component in said second component. 27.
The method of claim 21, wherein said second component includes at least two miscible water

insoluble méferials. 28Lh% metrsiodriBRing s gabstriteseernpresmgonent includes at least two

miscible water insoluble materials,

20. "~ The method of claim 15, wherein said water insoluble material exhibits a
Durometer hardness of 10 Shore A to over 80 Shore D and said second component

exhibits a Durometer hardness of 30 Shore A to over 80 Shore D.

21. A method of forming a chemical mechanical planarization pad comprising:

forming a first component comprising a first fabric layer layered on a second fabric
layer, wherein the first fabric layer includes a water soluble composition comprising a first
fiber and the second fabric layer includes a water insoluble composition comprising a
second fiber, the water insoluble composition exhibiting a solubility in water that is less

than that of the water soluble composition; and

embedding said first component as one or more discrete phases in a continuous

phase of a second component;

wherein said water soluble composition provides pores having a size in the range

of 10 nanometers to 200 micrometers upon dissolution.

22. The method of claim 21, further comprising:

removing at least a portion of said water soluble composition embedded in said

second component to form said pores.

23, The method of claim 21, wherein said first fabric layer is in the form of a
woven fabrie, or knit fabric, and said second fabric layer is in the form of a nonwoven

fabric, woven fabric, or knit fabric.
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contacting a substrate with a slurry and a chemical mechanical planarization pad, wherein the
chemical mechanical planarization pad comprises: a first component comprising a first fabric
layer layered on a second fabric layer, wherein the first fabric layer includes a water soluble
composition comprising a first fiber and the second fabric layer includes a water insoluble composition
comprising a second fiber, the water insoluble composition exhibiting a solubility in said slurry of less
than that of Zhid water Entuletbothpdsitiomandll, furthen sewopdcog porteddinhereinrsamdiist

component is I%rcefgsegt %?d‘fi d&%(r:ri%g% Iﬂg%sgﬁl%% % Sr,'pﬂatrlx of said second component and said water

soluble corrPSosmon of said first compone rovides pores having a size in the range of 10
nanometers to 200 micrometers upon dissolution.

25. The method of claim 21, further comprising placing said first component into
a mold; pouring a precursor of said second component into said mold; and reacting said

precursor to embed said first component in said second component.

26. The method of claim 21, further comprising placing said first component into
a mold; melting said second component; and disposing said second component in said

mold to embed said first component in said second component.

27. The method of claim 21, wherein said second component includes at least two

miscible water insoluble materials.

28. A method of polishing a substrate comprising:

contacting a substrate with a slurry and a chemical mechanical planarization pad,

wherein the chemical mechanical planarization pad comprises:

a first component comprising a first fabric layer lavered on a second fabric
layer, wherein the first fabric layer includes a water soluble composition comprising a first
fiber and the second fabric layer includes a water insoluble composition comprising a
second fiber, the water insoluble composition exhibiting a solubility in said slurry of less

than that of said water soluble composition and

a second component, wherein said first component is present as a discrete
phase in a matrix of said second component and said water soluble composition of said
first component provides pores having a size in the range of 10 nanometers to 200

micrometers upon dissolution.
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