FABRI C CONTAI NI NG NON- CRI MPED FI BERS AND METHODS OF MANUFACTURE CROSS
REFERENCE TO RELATED APPLI CATI ONS [ 0001] The application clainms the benefit
of prioriwgomndes1sd5 U . S.C. 119(e) to U S. provisional applisec@biossssao.

61/ 094, 345 fil ed Septenber 4, 2008, and incorporates the entire disclosure
by reference. [0002] FIELD OF | NVENTI ON [ 0003] The present disclosure
relates to a fabric, such as a non-woven, woven or knitted fabric, that may
contain non-crinped fibers and in particular, chem cal mechani cal

pl anari zation pads made from such fabrics. [0004] BACKGROUND [ 0005] A
nonwoven fabric may be understood as a textile fabric that is not nade by

t he conventional weaving or KARRKYCONIMENMNGA nonwoven fabric may be nade

by first |ayi ng NONTRIMPED FIRRRS AN METROPSWEMANUPACQURE nuous
filaments or non-continuous fibers, followed by nechanical, thernmal
chem cal or conbinations thereof to bind the individual filanments or fibers

together into the spOgs REMWRERUEAPREEATEDEAFRIDEATEONFONl Y used in the
nonwoven i ndustry may include polyester, polyolefin, polyamde, polyvinyl

al cohal , [pew1yacr yl aiceapph&kibhlRENChe baxanof RRriKUEIRENINE,S.O.0 1Y) foans,

pol yphenyl sulfide, etc. Typical fiber |engths may range from 0.05 inches
and hi gh@F?Vl%‘H’Gl ARRY at{?&rﬁ%ﬁ%%’ﬂ?nﬁﬂeﬁl DEPLe R &' 208, 8nq HEp@arates A 5 cal
fiber di ageiogksbiaYert@age fromO0.1 mcroneters and higher, and nore
commonly from5 to 50 mcroneters. [0006] Conventional nonwoven

manuf acturi ng may consi st of taking fibers fromtightly packed bal es,
separating large fiber bundles in a process called 'bale opening', mxing

di f f er entjodo2per types (if tworgr orenhvickatonypes are used), followed by a
process of 'coarse and fine opening and bl endi ng, before |laying down the

f i berjpomatodms] oMMy pld&Rd dRBILARE SeISUC B AFatrRE siebhYas! /héh-Qbvadl Fvohvéd dr
processes. Said common net hods for |aying down a mat conprising of a

pl ural i t yniged fbsier ahagy cortpin denclimpet {ibgraiapd inpaHeldrhehatenl wicgaicat | ber s
maybe se@@ﬁ@ﬁggoﬁnghgﬁ@ﬁ@ﬁqhapﬁb@%.'conbing' within a set gap between a
pair of toothed plates

[0004] BACKGROUND

15 [0005] A nonwoven fabric may be understood as a textile fabric that is not made by
the conventional weaving or knitting process. A nonwoven fabric may be made by first
laying down a mat comprising of a plurality of continuous filaments or non-continuous fibers,
followed by mechanical, thermal, chemical or combinations thereof to bind the individual
filaments or fibers together into the said nonwoven fabric. The fiber commonly used in the

20 nonwoven industry may include polyester, polyolefin, polyamide, polyvinyl alcohol,
polyacrylate, cellulosic, rayon, polyurethane, polysulfone, polyphenyl sulfide, etc. Typical
fiber lengths may range from 0.05 inches and higher, and more commonly from 0.25 inches
to 3 inches, and typical fiber diameters may range from 0.1 micrometers and higher, and

more commonly from 5 to 50 micrometers.

25 [0006] Conventional nonwoven manufacturing may consist of taking fibers from
tightly packed bales, separating large fiber bundles in a process called ‘bale opening’, mixing
different fiber types (if two or more fiber types are used), followed by a process of ‘coarse
and fine opening and blending, before laying down the fiber mat by commonly used methods
such as the dry-laid or air-laid processes. Said common methods for laying down a mat

30 comprising of a plurality of fibers may include (1) dry-laid, where the individual fibers may
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or rolls then laid down as a fiber mat onto a conveyor, and (2) air-1laid,

where the individual fibers may be separated from one another and | aid down
as a fi bewomato/agisneans of a controlled air current rat irer/usha@a/osz39¢ hed
plates or rolls. Common methods for binding the laid down fiber nmat may

i nclude (1) mechanical techniques such as 'stitch-bonding', or 'needle
-punching' the fiber mat to effect fiber to fiber entanglenent, (2) thernal

t echni ques such as heating the fiber mat to its softening or nelting

tenperature and applying pressure to effect fiber to fiber adhesion, and
(3) chem cal technique such as addi ng sol vent, adhesive or chem cal bondi ng
agent t o behepafatdsdrormate gnothef b spmpingewithio afsetgap batitesi pair off OQOH] pl&eher s

that are r.dr n th I | ped,
e tho TR R alIar Bl § ARPERR driq LR BRI L RER, b iR

' zi g- zag'fibers mdtyob@yépafmihfrom orwi dnlotheaaind ia1d3elowmamaaf1hsnrrrgat]byomemrcé a and
mor e comyon 0 30.in crinps, i.e. 'zig- ops Such
"ot g zagaonstid sy Gyaehoglfibn sl sl el BB PR Cor R o0

cal l ed ' asid rgpivadfiber bl)lataﬁmfl tjlb]ilge dnymbenahicgr tean@fins Tsﬁbhhﬁ;atstlﬁtﬂﬂaoﬁdiﬂg f bbers
pressed int uratlo

Pt Foct 1 et dhynatl 280 iy IR QS T s Rl (2 wErhaR ek £ or

fibers tQugr e@snlaatﬁigtt@e BRE hha@t(ﬂ@rsoﬂbl{lh%@r fh&lang @h@eﬂ@ﬁ‘@arﬂrdpﬁ@ﬁ}% préskiR€ S
Wi thout said crinp e. stralggt fibers not possess the necessary

(1 cti onhied ibepmdiey ihsion 8¢ FE?:HHF%Ié%FhP‘&Pe 858 ap adrinegs oSt Ao S5,

reSU|tln@h&ﬂwﬁ@ﬁﬁ&ﬁ%ﬁgﬁﬂ@t&ﬂﬂﬂ@th&%ﬁ%&gﬁ&w%@ﬂmﬂﬁmgﬁﬁing it difficult to
proceed with the subsequent binding process. SUVMARY [0008] In a first

exenploar )[0 odi mefibers the 26 a8RRE fofli BE1QE UhE aiGhidt BShb& alapqypl&mynge pad for
chem cal ani cal pl anarization of sem conductors conprising a fabric

conpri si ﬁgmae%@ e Hdaiidah Bbay pfe et stight Pierage capfigyred i & ﬁgb@fr doogy e

non-cri W@s‘ﬂlofn' WRE Sach 'Tf%é%htalﬂh? orHIBH rﬁnd%oré—c&mﬂ%@y SW@B@{ﬁhlvﬁdﬁap&nst% by
wei ght in the mat and wherein the non-crinped fibers have a |length of 0.1

cmto 127ecwmgames & dpenyet Bich ofig-12gy” ¢1o1oppganayi hernwntrtedroy indigd@d fib¢mm irgn ot her

exenpl ar %ﬁ%@%%ﬁé@%ﬁmpﬁ% DI BHSH: dgg; BGH OSYUE S LAt &3 tﬂeqlb%rsgp%gsémpgabpad for

chem cal chani cal sem conductors conprising a ric
conpﬂﬁsiﬁggaaman b@pfawmﬁggH@WnHMQfmnmib@éngeﬁWhGMEﬁnuthbwﬁmbeﬁQHHWe

hon-cri m&%&l 1‘11981n§ n?ay% I[Pecessg}yaf or fibers to grasp onto each other during the laid down
process. Fibers without said crimp, i.e. straight fibers, may not possess the necessary
frictional or cohesive strength required for the laying down process, resulting in constant and

random breakages and rendering it difficult to proceed with the subsequent binding process.
20 SUMMARY

[0008] In a first exemplary embodiment, the present disclosure relates to a polishing
pad for chemical mechanical planarization of semiconductors comprising a fabric comprising
a mat containing synthetic fibers, wherein the fibers are non-crimped fibers present in an
amount of 1.0 % by weight to 98.0 % by weight in the mat and wherein the non-crimped

25  fibers have a length of 0.1 cm to 127 cm and a diameter of 1.0 to 1000 micrometers.

[0009] In another exemplary embodiment, the present disclosure relates to a polishing
pad for chemical mechanical planarization of semiconductors comprising a fabric comprising
a mat containing synthetic fibers, wherein the fibers are non-crimped fibers present in an
amount of 1.0 % by weight to 98.0 % by weight in the mat and wherein the non-crimped
30 fibers have a length of 0.1 cm to 127 cm and a diameter of 1.0 to 1000 micrometers, and

wherein the non-crimped fibers are at least partially soluble in an aqueous solution.
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anount of 1.0 % by weight to 98.0 % by weight in the mat and wherein the
non-crinped fibers have a length of 0.1 cmto 127 cmand a dianmeter of 1.0
to 1000 mvoromanerss, and wherein the non-crinped fibersPparasatloeisse
partially soluble in an aqueous solution.[0010] In a still further

exenpl ary enbodi nent, the present disclosure relates to a nethod for

chem cal - nechani cal planarizati on of sem conductors conprising supplying a
mat containing synthetic fibers, wherein the fibers are non-crinped fibers
and are present in an anount of 1.0 % by weight to 98.0 % by weight in the
mat and wherein the non-crinped fibers have a length of 0.1 cmto 127 cm
and a di d0@0kr of Ih ©stilb (rd@Oerinplayetépdimentn thepprkseshilingosnirs entdtesotedct or

obj cot o, TR, B il okl HE PO AT ARRKRL SRR | e

f ol | ow ngnatlebmaihing sgrebaici figersowh¢hiarteofibarh e nosadmped floms smicdre present ith t he

appended dr aw erein t ) ference nunerals denote the.sa or
SPhtTar parreudbr e Gurd® P 4 6y SCERCR oy WAL STRRILHS 20PRERBRE et nod
of polsi shibag Haad a pergpaciat.1 @m ergidm akd Sdiathetdr loli 310r @t W60 anipohiesh, agd pad

i ncludin net wor k of sol ul?ll e..and non-crinped fibers. FIG 3 illustrates a
pol i shi n%o ipetrsmicosdyiB Mathsaid M rped fibers are advant ageously
positioned in specific portiosn of the pad. FIG 4 illustrates the renoval

rate in angstrons per mnute (A/mn) versus the nunber of sem conduct or
waf ers polished, for Pa LIpe ' d (uncrinped fibers).
FIG 5 illustrates the ﬂBﬁEéjﬁﬁgﬁﬁﬁéN%ﬁ‘ﬁ%\ggﬁ? g versus the nunber of

sem conduct or fers | j shed for Pad soluble. crinmped fipers) and Pad 2
oo ool TEAEvE rBEAS B P Fouayop iR g et

appr eoi atighe thlabviidd:tflce de0tipeingbdr@suhen ki d déonfundiidnedith the hpnadapl i cat i on
to the details of construction and the arrangenent of conponents set forth
in the fora"60% HEcraade 2P rdrrepe qume{féstqﬂa?tsghei SAmE ResigHlanRafyen theigure.

enbodi nent s heygi Nis A wdak ﬂ[h@@:itﬁlg one method of polishing pad preparation herein.

FIG. 2 illustrates a polishing pad including a network of soluble and non-crimped

fibers.
15 FIG. 3 illustrates a polishing pad where soluble non-crimped fibers are
advantageously positioned in specific portiosn of the pad.

FIG. 4 illustrates the removal rate in angstroms per minute (A/min) versus the
number of semiconductor wafers polished, for Pad 1 (crimped fibers) and Pad 2 (uncrimped
fibers).

20 FIG. § illustrates the non-uniformity (%) in polishing versus the number of
semiconductor wafers polished for Pad 1 (soluble crimped fibers) and Pad 2 (uncrimped

soluble fibers).

DETAILED DESCRIPTION

25 [0011] It may be appreciated that the present disclosure is not limited in its
application to the details of construction and the arrangement of components set forth in the
following description or illustrated in the drawings. The embodiments herein may be capable
of other embodiments and of being practiced or of being carried out in various ways. Also, it
may be appreciated that the phraseology and terminology used herein is for the purpose of

30  description and should not be regarded as limiting.



of other enbodi nents and of being practiced or of being carried out in
various ways. Also, it nay be appreciated that the phraseol ogy and

t er mi nol oy 200d8tserein is for the purpose of descri pti enTdsdoogiosiske not be
regarded as limting.[0012] The present disclosure recognizes that in
certain applications it may be necessary and even desirable to use
straight, or non-crinped, fibers in the processes for form ng nonwoven
fabrics. Such applications include, but are not limted to nonwoven fabrics
used for nmaking chem cal - nechani cal planarization pads for sem conductor
manuf act uri ng where sol uble fibers nade from pol yvinyl al cohol and/or

pol yacr yll@1d] may beheugeesent ahwlosher ecednizes shatbinl ¢artpinohppdiggtont iiberay by be
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take pla inth rese i urr t heref ore be
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a given smﬂmﬁ@mdm§WBaesunma®emsmwﬁhﬁomqmaahgeam&uﬁaﬁﬂquwmewﬂmMﬁbmrry is
typicall ue based. . Accor upon ca of t ad to the
L o e EARE e BRSNS et et S Bl oD dioatd s oY i

pol i shi ngutjedtd wWwahé sty ng akarh hl(ibaSQﬂﬂ GONEHGH paobeEac eCHBY @G tdRanidaD013] I n
such context, one may therefore provide synthetic fibers having relatively

high t endtMEGPRAGPHISIE WEY PF HESS Rt Dokl B neiHing dlya SHBFSRIEPT st i o

for di mneRgignahy ghRRiy ﬂaké/ lld&dl%rthesﬁ&@%& ofV&hﬁ‘c[lﬁ‘d ﬂuﬁ&lc*ﬁh Fydatlhe%t ihErefdrds s MY
benefit fromthe use of ?ral , honcri nped bers. Furthernore, in such
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the use of non-crinped fibers because theé presence o?bthe essentially
t hr ee- di reagidmghl upen gpriigatiasy of 1h9a1@9 to ¢hd peysicondyciamietace, Wilf RitegHlaed o | ay
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[ 0014] bove processes may - utilize a

rel ativel ?(llgﬁ gh de%%&choécorq{é&{ ORERad hE éreﬁgﬂ;)e | %h&i@@{ fsr]eréjigh}?la gﬁrSt ood
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crimped fibers. Furthermore, in such context one may provide a pad with synthetic fibers
having relatively controlled pore size and distribution, wherein such fibers may benefit from
the use of non-crimped fibers because the presence of the essentially three-dimensional ‘zig-
20 zag’ or ‘loopy’ crimps may make it difficult to lay down, e.g., a nonwoven fabric with

controlled pore size and distribution.

[0014] As alluded to above, dry-laid or air-laid processes may utilize a relatively high
degree of crimped fibers. Crimped fibers may be understood as those fibers that may have a
desired shape imparted therein, such as a succession of waves or curls in the fiber strand,
25  induced by heat, mechanical forces and/or even chemically. Crimped fibers may therefore be
considered to include a degree of deviation from linearity in a non-straight fiber. Crimp in a
fiber may therefore take the form of a helical crimp and/or a planar crimp (zig-zag
configuration). Crimping procedures that are commonly used typically rely upon the
thermoplastic properties of the fiber and the setting of fiber crimp may be caused by
30  structural changes in the fiber at the molecular level through a process of, e.g., crystallization

and crystalline reorganization. More specifically, crimping procedures may include what is



considered to include a degree of deviation fromlinearity in a
non-straight fiber. Crinp in a fiber may therefore take the formof a
hel i cal cwonplemstser a planar crinp (zig-zag configurat iPORUS2@i0RISP6Q
procedures that are commonly used typically rely upon the thernoplastic
properties of the fiber and the setting of fiber crinp may be caused by
structural changes in the fiber at the nolecular |evel through a process
of, e.g., crystallization and crystalline reorganization. Mre
specifically, crinping procedures may include what isknown as fal se tw st
texturing (multi-filanment yarn is highly twisted, thermally set at a

t enper at imewhiagHelse thiahtektweing|(aski-filnmagi Yarons highlyetvasted: gheroely ed, atumt wi st ed
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i s conposed of blconponent fibers in asymretric cross-section and subj ect
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t he necessary frlctlonaﬁ cohesive strength to the fiber mass during the
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fibers onmQ@mggggggglggxge5|rable for applications such as textile
garnents which may requite a degree of |oftiness, suppleness and
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damage the abili of sonme nonwoven fabrics to be manufactured for
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[0016] However, the process of crimping fibers may reduce or damage the ability of
some nonwoven fabrics to be manufactured for industrial applications as mentioned earlier.
In addition, the crimping processes may impart thermal or mechanical stresses on certain
20  fibers, which may cause the fibers to break and/or the resulting nonwoven fabric to exhibit

lower strength characteristics.

[0017] The present disclosure relates to producing fabric with synthetic fibers (fibers
that are produced via some synthetic procedure of polymerization and/or post-polymerization
chemical process) that may comprise up to 98% by weight of a plurality of non-crimped
25  fibers, i.e., fibers that are not crimped, and which have not been subjected to a fiber crimping
operation and/or induced crimping during fiber manufacture (e.g. during extrusion
formation). The non-crimped fibers may be soluble in aqueous or water containing media
and such solubility may be reduced or destroyed if the soluble fibers are subjected to the dry
or steam heat of the crimping process. The fabrics, formed with the non-crimped fibers, may

30 then be formed into chemical-mechanical planarization pads.



that are produced via sone synthetic procedure of polynerization and/or
post - pol yneri zati on chem cal process) that nay conprise up to 98% by wei ght
of a pl urabi2ow/s1smon-crinped fibers, i.e., fibers that parasa@w/0s3sPeped,
and whi ch have not been subjected to a fiber crinping operation and/or

i nduced crinping during fiber manufacture (e.g. during extrusion
formation). The non-crinped fibers nay be sol uble in aqueous or water
cont ai ni ng medi a and such solubility may be reduced or destroyed if the
soluble fibers are subjected to the dry or steam heat of the crinping
process. The fabrics, forned wth the non-crinped fibers, may then be
formed i M@M@8theni cas noteddane.chd faplianay be ambowmoywadsbric001BYyovws fawicedr @bove,
the fabri n ri r it 1
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fabric may be used as a carrier for the mat. The stabilizer may include
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formed of a %%nthetlc or natural fiber, including palyester, polyoleflns

nyl on, et'®e seRtigerBnGaaud HRYnbd; Bk Plasnadiqties &4bTice yn BETH T iretebilfzs t he
fabrig. [HRQ2Q] fohh&l HoNWRIRRC fRRRiuf: TRy, R RMr, TRRRfORMiG Aytont ber Ml |

chem cal rocesses or conbi nations t her eof | es of mechani cal
processe mFﬁ@ﬂ@ﬁ@ﬁ@?ﬂﬁﬁﬁﬁ%ﬁﬂP%@mfﬁé@@ﬂ@pﬁUﬁ% PHE, spunl aci ng or

hydr oent angl i ng, etc. Thernal bondi ng techni s may include hot

cal enden[?@ 1t hr oulfte aPFVHYEHARR, n}aﬁfl?eab@aieégﬂwdﬁwghf@rcahltb(?ra@brﬁh@mm di ng,

etc. Chemi&alsed @P&Uﬁﬁlﬂﬁh@i@nm&ebpcﬁ dshe rH@c‘ﬁalﬁéal SRNMEB! Fay %ﬂi\ﬁé'sﬁ%ﬁ or
chem cal bondi ng agents, etc. addi tion, ymer resins may al so be used
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agents, etc. In addition, polymer resins may also be used in the spunbonding and melt-
blowing techniques to form a nonwoven fabric, whereby the resin may be melted and
extruded through nozzles or spinnerets onto a conveyer belt under an air current to control
20 fiber lay down. In these instances, the laid down fibers may be, as alluded to above,
continuous (lengths greater than 4.0 cm) or non-continuous (lengths less than or equal to 4.0

cm).

[0021] As noted above, the synthetic fibers may include up to 98.0 % by weight of a
non-crimped fiber, including all values and increments in the range of 1.0 % to 98.0 % by
25  weight of non-crimped fiber, in 1.0 % by weight increments. Preferably, the weight of non-
crimped fiber may be greater than or equal to 50.0 % by weight, thereby providing a
preferably range of non-crimped fibers at a level of 50.0 % to 98.0 % by weight. More
preferably, the level of non-crimped fibers may be present at a level of 50.0 % by weight to
90.0 % by weight. Such fiber may include, for example, polyester, polyolefin, polyamide,
30 rayon, polyurethane, polysulfone, and water soluble or swellable polyacrylate, polyvinyl

alcohol, alginate and pectin, as well as fibers derived of complex carbohydrates, starch or



continuous (lengths greater than 4.0 cm or non-continuous (lengths |ess
than or equal to 4.0 cm. [0021] As noted above, the synthetic fibers may

i ncl ude wwON010888G4% by wei ght of a non-crinped fiber, iPaglusdeoma®ssbé val ues
and increments in the range of 1.0 %to 98.0 % by wei ght of non-cri nped
fiber, in 1.0 %by weight increnents. Preferably, the weight of noncrinped
fiber may be greater than or equal to 50.0 % by wei ght, thereby providing a
preferably range of non-crinped fibers at a level of 50.0 %to 98.0 % by
wei ght. More preferably, the I evel of non-crinped fibers may be present at
a level of 50.0 % by weight to 90.0 % by wei ght. Such fiber may incl ude,

f or exanptlulopw! yesekras cpubineliafitheregiol Fathedagre.r flyeon such olsynolyattydate or

pol ysul f | ubl r L e |.yvi nyl

B conol , TamyLeRh Gl 38 a0 FoShniNEh LA BORR HRARIMLE, roPRileTis

car bohyd rdatné@, % ot mle(ahaltabreelrdssnirﬂxﬂigaﬁolem (wedtlve as flmonndnahgbupsm Sn b lpelymof .

Furthernore, fjbers suc | at e in a Ry, Qe
non- or osefihbER e s i SR Tl i R e Bl P B0 Tl 50 06 o
t he awsai laablo toccT09& Skni gakdrhig fompbkshingad aﬁﬂmhﬁone the ndmﬁﬁpedmhr lgﬁgm@may on a
pol ymer c¢ aln or backbone ma cro lLuding a]l va in the
Ponye. of TS st SRaL e AL 14 h hetdasel FHugUg ST i SRS pad
appl i cat idomseterd fey nﬁge &6mNEG MHOY aicrbagihgmMByudink iaBhRkyaddangemédiom 0. 1
cmto 127 cm i ncl udi ng al |l _values and increnments therein, and fiber

)

di anet er b %9 F‘éﬁf‘g‘émf) the 1iber digmeierad U roneswstped &b gy li’en‘EIﬂEFbI'iaP@3 A9 val ues
and i ncr eyenhsréhgEgl n. For exanple, the fiber dianeter of the non-crinped
fiber may be in the range of 5.0 to 50 mcronmeters. [0022] At |east a

portipn qhoxey all m‘ lehdn@ pBﬁRmeflom@f frle @ h-3ri BYA ﬁs‘erﬁhla‘{; gaat leka &ﬂu@l'l)l y (less
t han 100% by wei or nearly conp etel}/ sol ubl e % to 100 wei ght)

in aqueo&@ssS%%tlga% oya WEighU i ft%‘ilﬂt SPHPIRG W EYg (O @dél@({% &, W«flgfts i of
varying %théém Ldlﬁt)()nr@:ﬁqltﬁg c@ﬂlﬁﬁ tgt\xglté})h €n aanlﬂﬁbﬂ: flbgﬂ rof @éﬁ@ﬁ%s@lubfﬁt)r hybe

non-cri nped ber having a first degree of sol ubil may be added to
a second aﬁ‘éﬂ‘i‘-t@ thenfplares. fob exanhys |arfgstalosé@mn@ﬂ ﬂ'@ﬁ’gﬂlé‘enm f1§© ﬂ@gﬁq ¢ftsylu(>$t>) and
wherein re

bl ended gss ) we b% agg({:it%as&hn\ﬁzﬁoggcgg{b g&éﬁt}l%ber E&ﬁa%/e%%e of %@1@%') ees of
sol ubisl i tagd Wayrebleslsk@ls eclifédent dalwh thawnfor tHarf fver fewirs mesgb@blemdedsael“wﬂil lity.

Accordi n%llléﬁ glshirnee? cgsie %e?eim&r?%aﬂhg %herget degr is Col? sgﬁgﬂity may be selected, each

having a different degree of solubility. Accordingly three fibers may be present, which may
be non-crimped, each having a degree of solubility for a selected aqueous solution (or slurry)

wherein S; and S, and S; for the three fibers are all different in relative values.

20  [0023] Reference to a varying degree of solubility in an aqueous solution may be
understood as that situation where, for a given aqueous solution, the time for dissolution of
the fiber is evaluated. Accordingly, a fiber with a degree of solubility that is greater than a
corresponding fiber indicates that for a given aqueous solution, the fiber with the greater
degree of solubility will dissolve relatively sooner than the fiber with the lower degree of
25  solubility. As noted above, reference to an aqueous solution may be understood as a solution

containing water, wherein the water is present at a level of at least 5.0 % by weight.

[0024] The remainder of the fiber, from 2 to 98% by weight including all values and
increments therein, may include a crimped fiber. The crimped fiber may include polyester,
polyolefin, polyamide, cellulosic, rayon, polyurethane, polysulfone, etc. Crimped fiber
30 lengths 0.1 cm to 127 cm including all values and increments therein, and fiber diameters

may range from 1 to 1000 micrometers (um) including all values and increments therein. It
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be non-crinped, each having a degree of solubility for a sel ected aqueous
solution (or slurry) wherein Si and S and S3 for the three fibers are al

di f f er entworzorogl2stsuve val ues. [0023] Reference to a var yCmgSd@gnessef
solubility in an aqueous solution nay be understood as that situation
where, for a given aqueous solution, the time for dissolution of the fiber
is evaluated. Accordingly, a fiber with a degree of solubility that is
greater than a corresponding fiber indicates that for a given aqueous
solution, the fiber with the greater degree of solubility will dissolve
relatively sooner than the fiber with the | ower degree of solubility. As
not ed abaway,tharebertenperetised thabiyuebus! of ofiwpedivlublyfitye intitaregeed §0 dsbya

sol ution i B . i e f at
oast 5. 0O T O @il g G ELP RN bl b6 AR Bppdnt 5K 0Bt by
wei ght 1 BoVaie)i wggtalkd 10/ &lhyeseignd | ncrenents therein, may include a crinped
fiber. The crinped fiber may include polyester, polyolefin, pol yam de,

cel | ul osi[@025t ayon, Inpmbyxmmﬂdnalmeqrinmaﬂybaﬂ fotie, itself eay Geisoipeld of inlselublb dmgt hs

0.1 to 127 | d ts. th b
G amober an ool Mon Bt ISRt Bl R Rl ARG BIRRS 8 ok ARy Lol

and |ncraﬁﬁmt8mtmeyemEMehmmawumheﬁmimmﬁsbﬁjﬂppwe@ﬁamﬁdpmpﬂmr&ﬁmxmmhevel of

cri nped soLu le fibers in the ran f 50 % i ght, the
AR S R P S T L i o S A e
to 10 Ybyldeeigiition] ORB&hwicd @NE) X AR, eipéradfes r(wﬁlgi flobexangoe, tthotwd t sel f
may be sol uble or insoluble in an agueous sol ution. In another exanple, the
cri nped F#B%W“ﬁﬁvnﬁbaﬁmﬁpmﬁﬁﬁﬁbﬁ@ﬂ@“?@&@bwﬂﬁ”@ aHQquﬁﬁ(W%@&yﬁﬁﬁa? cl ude

at |Q@Stzﬁﬂwyﬂ&wmgmemﬁ§wn§&ﬁhma§u&%@fﬂkﬁﬁﬁiﬁﬂhm@@hﬂﬁﬁfﬁﬁaﬂﬁﬁﬁﬁghqﬂﬂﬁflned
by two dlfferent Featlng units, which may exhibit different softening

poi nts ( éhay. may| a@%bl AaREFRIND BOWE 19 dRAiNgr E8IPSTaLTY fhag s s thagthele pbdPat ur es

(Tm. FO%xﬁﬁﬁ@ﬂh@nm%&ﬁn&%ﬁﬂﬂffTﬁ!ﬁﬁ&x@@byﬂﬁhn%Q%Hﬁaﬁﬂﬁ%b&ﬂﬂqﬂ&ﬂﬂ%&%@ a
pol yester and a Q;béanlde or a polyester and a polyolefin, 'etc. In

addi t i on antaqberespt| gierfipg egentraly then ibay dpatawhsinnwpélendd tremeltesiypilen slezated ber
t hat nayt§§$ﬁgﬁ& a softening point or nelting tenperature that is | ess than
t hat of exanpl e, the non-crinped fiber. The binder fiber and/or

bi CO%O”?M\&]E' ber Wfﬂ%‘?m‘d? Bgr@e@&téﬁﬁﬁi QM erflal d1§%§t6§@éﬂ?19 AN ralel irf NE

fiber n softene under el evat e t enper at ur e.
the example depicted in the flow chart of FIG. 1. The process 10 may begin by bale opening,

i.e., picking or removing fibers or tufts of fibers from a bale 20. The tufts of fibers may then
be coarsely opened or at least partially separated 30 and then finely opened 40. A web or mat
may be formed 50 by either dry-laid carding, garneting or air-laying. The web may be
20 bonded or otherwise stabilized 60, using mechanical, thermal or chemical techniques for

forming a fabric.

[0027] The non-crimped fiber may be processed separately from the remainder of the
fiber, i.e., crimped fiber, prior to forming a mat, which may include both fibers. For example,
bale opening and/or coarse and fine opening. The fibers may then be combined or blended
25  together and may proceed through further fiber opening. After blending a mat of the fibers
may be formed by either a dry-laying (a process for forming a web of dry fibers by use of

carding equipment) or an air-laying process (the formation of webs utilizing a stream of air).

[0028] The fabric mats may then be bonded via a number of bonding processes,
including mechanical, thermal or chemical processes. For example, the mat may be needled
30 or stitched. In another example, the mat may be bonded using binder fibers or bicomponent

fibers as a portion of the crimped fibers or continuous filaments.
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[0026] The fiber may be fornmed into mat and eventually into a fabric, as
illustrated in the exanple depicted in the flow chart of FIG 1. The
process MOrmaw/@egien by bal e opening, i.e., picking or PERIS2009/05i8h&ers or
tufts of fibers froma bale 20. The tufts of fibers may then be coarsely
opened or at least partially separated 30 and then finely opened 40. A web
or mat may be forned 50 by either dry-laid carding, garneting or
air-laying. The web may be bonded or ot herw se stabilized 60, using

mechani cal, thermal or chem cal techniques for formng a fabric. [0027] The
non-crinped fiber may be processed separately fromthe remai nder of the
fiber, i.[@029]cri nplexinfpldser, prior to fornming a mat, which may include both
fi bers. For exanple, bale opening and/or coarse and fine opening. The

fi bers nmi§030hen beOrondi-eiting exdshpandedist iogatine pseall%nyweecdad 0t dexough
further fjber LNa. e | endi . Af ' med by
ci'ther a HPoc SRRy Rk S B R TR cR! pdp i 368 T 10l 50,
cardi ng eduorbergntd arglr10&nbyaweightafiarly geoobdde (rinned fkoratet™ golyeinyivdoshol
utilizing,a streamof .air). 28 he fabric mats.may then be bopded via a
nurber of PRl A socd vk RERba g B ER S Rt RO erEhfca

pr ocessesperfiay opxAicpd €ithduld ehemdh-cimped OagiefitdredhoDasit fibehedthe btheahaiklher
exanple, th . may be baonded using bi nder fibers or biconponent fibers as
o bort | ottty et geab Bt Ao OUEPY i S TROUTS RSkl oo

[ 0030] Onabineat loi wikkih 5do €3RI weigt Jf MeSfitheR VR0 tpr@Erabls s WAl tyrovmenght of a
10 dtex sol uble polyacrylate fiber such as a non-crinmped Qasis(tm

pol yacr yIV&tet ©of fs fiero pfhpeconipleall mapwisy pint it &leaﬁwggb/srupawogw B a 1.7

dt ex 190! WwhtRsaby hiiPQskicdthaak andet Msidad Mt RN iealMleqhdnb8perfdAM KHE ayay. The
crinped Kuralon fibers are first separated even y coarse then fine

openi ng diberatre g didted oherovdhdy hefere PPlﬁ%é@idC%’ﬂnlng i?‘b‘éfb".laiq' HEocesi SUsh ber, on
wher oby Che o B e B e N B RS E oty
wei ght offibelseisfa depprturg fpnpihe fiedusisially peseplied piageduge plomp@g bath fibprghefosf t he
necessary an - e e TR e o el o e e
oper d5i onlem Tle dffgotivei iharising methttivempnrdrogd tCheis dibghl fushebodieg beichgorai d down
by a dr y_clor?tiag AP %ﬁi‘ldil?gu&ﬂ] the frictional or cohesive strength of the fiber mass in the laying
down process. A light weight Reemay Polyester spunbond or equivalent nonwoven fabric
may be used as a carrier for the laid down fiber mass to prevent any fiber breakage before the
bonding process. Mechanical bonding by means of needle-punching is used to bond the
20 nonwoven fabric to achieve the required strength characteristics. Such needle-punching
employs preferably 20 to 60 gage closed barb needles at 50 to 100 strokes per square
centimeter. The type and gage of needles, their penetration depth and the needling density
may be optimized for different weight nonwovens for the desired strength characteristics.
The Reemay spunbond may be removed after the nonwoven fabric has been needle-punched.
25  Such fabric with a weight of 50 gram per square meter, and preferably from 200 to 2000

grams per square meter, have been used in the manufacturing of chemical-mechanical

planarization pads for semiconductor manufacture with superior performance.

[0031] Another non-limiting example employs exactly the same fiber mix and process
for making the nonwoven fabric, with the exception that the diameter of the Oasis fiber

30 employed is relatively larger at 20 dtex. The resulting pad product may be useful in another



procedure, where only the crinped fibers are opened before mxing with the
non-crinped fibers, is a departure fromthe industrially accepted procedure
of m xi ngwbavtv/f2stser s bef ore opening. In the present exaeplus00odsver, the
opening of the crinped Kuralon fibers renders themnore effective in m xing
with the non-crinped Qasis fibers, thus providing nuch nore contact areas
for building up the frictional or cohesive strength of the fiber mass in
the |l ayi ng down process. A light wei ght Reenmay Pol yester spunbond or

equi val ent nonwoven fabric nay be used as a carrier for the |aid down fiber
mass to prevent any fiber breakage before the bondi ng process. Mechani cal
bondi ng bhemeansecbini¢rd eplhreripativo hippdicitenuwberet tiebond of hide nohwby diverf abric to
achi eve t, th characteristics. Such needl e- punchi ng enpl oys
preferabl§&§%§gﬁ!gb&ﬁgéé%g?osed barb needles at 50 to 100 strokes per
square c ter. P t. epth
and the ﬁ 3FE éﬁg' §%ﬁ§ @gdg%?ﬁﬁ§§8 Eﬁg&ﬁgn¥f£€ggSlﬁgggh?kﬁ%ﬁmgvens
for the @@an@eﬁnﬁymemgnhzmgaﬂaOKGW|§m1@&nmfh@nﬂmgmmycwpumbandﬂnaw@be

r enov % t ; non venaCl J%% Eg%obq)% need| e "%ﬁ u%h &abrlc W th
a wei §m b g SPRRPY S Mt andept & 8?% yf 6 206"1'8"28bo gr ans
per Squarnﬁxﬂi’(gtaﬁd fibtiabreakage ivhtis ede b tHe tbemaypas &Cﬁdthdrimg)er,f moisture sensitive

chemi cal - ni cal anarlz ads for senlcond ctor manufacture with
cuper | o BT Bt cuth RBREHRET BR Bt v i 1o R APRBIESE Hact |y
the sane obedigy adiibixs, a36tRF DCOSE ka0l nmﬁﬂlmnmbmmnwen fabric, with the
exception that the dianeter of the QGasis fiber enployed is relatively

| ar ger at[0(33] dt ex. Ad hentiesd| bhd9f pad appliogust dTetie Peesumeindntion is in the
anot her chem nechanlcaédﬁgﬁnarlzatlon a tiaon mhere the size of the

pl
sol ubiPe fHA3E C‘i“%‘“%é?\f/é?ﬁ‘ffﬁ‘ﬁ P%C%@?%Flmgécﬁpgdﬁaﬂi IHOT (f§™Be- dppPeci at ed

that in sTEQ@WOIHITRM, S bheiRlRRS Not @)dc)s 0 wae@hpmes&zmbﬁ@nﬂi@yd occur
in a glven order. For exanple, nixing and opening al ber ty

t oget her f&er. ék}%thy HhP ¥ HeRERned Pasin ORI e ARer; ?mlu%tt@ 398%n1a>y we@aa °t o

non- uni f QaEhEAX1uBE R RohbIR efimPEERKRAIEhMABH ﬁﬁlﬁb@ifonh&ﬁwﬁ {HR &Iy - IaYcP;%cés§
non-cri nped, noisture sensitive and/or brittle. Such uncrinped fiber may

br eak dudnd geedhebepsletrardine drbric 3at thep ok Aggrsad db e mohgea Pricoiet, svdisasid i ng in
a weals afb@h H}aHQ #@B&fgﬁ@ﬂ“‘ﬁﬁ%&“wﬁtﬁ@{ 'cﬁrauLeO%%] thASpdTﬁHér BR&drsoP Ry Ohe ¢ hE

appllcatlo sent Tnvention is i'n
solidified to form a solid sheet or pad from which the plananzatlon pad may be formed. A

post-curing process at elevated temperature may complete the curing of the polyurethane.
The nonwoven fabric embedded in the cured polyurethane may be subsequently removed by
dissolution in deionized water leaving an intricate network of pores and empty tunnels which

20  are found to be highly effective for chemical-mechanical planarization.

[0034] Consistent with the above, it may be appreciated that the pores that are formed
may now be conveniently regulated with respect to both pore size distribution and the size of
the pores that may be formed for a given polishing pad application. 'That is, it can be
appreciated that the fibers upon dissolution will provide openings in the pad, and a
25  corresponding porosity. Therefore, the fiber length and diameter, as well as fiber shaped
(crimped versus non-crimped), concentration of fibers in a given pad, and fiber entanglement
and orientation may now all be regulated to provide a desired porosity distribution in the pad,
once the fibers are dissolved. This in turn may effect polishing as the porosity that is formed
may provide for relatively more or relatively less interaction with a slurry and the abrasive
30  particles within a slurry. For example, in the case of non-crimped fibers that are soluble, the

pores that may be formed may have a length of 0.1 cm to 127 cm and a diameter of 1.0 um to
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manuf act uri ng of chem cal - nechani cal planarization (CWP) pads. For exanple,
in one preferred enbodinent, a fabric including 5 %to 95 % by wei ght of

sol ubl e, worzenvai2sysed fi ber, such as the above nenti onedPCaAiSg0onE3sa€ryl at e
fiber, and 2 to 98% by wei ght of another soluble or insoluble crinped
fiber. The fabric may be forned via the dry-laid process and needl e bonded.
The fabric nmay then be imrersed in a polyner precursor, such as a

pol yur et hane pre-polymer m xed with a curative, and the pol yner pre-cursor
may be solidified to forma solid sheet or pad fromwhich the planarization
pad may be forned. A post-curing process at el evated tenperature may

conpl et e 1WHepmupicfegrbdif 5.0 ven poit Lipwtihargenerdlhecyioduwal epe tadiduatiendedded i n

t h.e cur ego Wa%u}(a"lﬁo tiI;' %? aere \$ali'lgl§1§q&7jlﬁptal i eHDHI%g J&Xflgjrét?o?ll l(‘iijé (%? tflep
dei oni ze eaV|n an i’nfricate networK of por es enpty tunnel s
whi ch ar erifnpingdftie fiter. hhgehldyloﬁf the@bud\centbmrthal hepiodaled iethanad cal be up to

pl anari zat.i.on 34] he abo Lt m a eci ated that
t he por e?bto%)a{)y& ?f(rig ?TS% en t%%ﬁaélﬁ? gﬁspx()‘%r%ﬁ'glﬁfng&o%t g} Spect to
bot h por eokinee Slick tvbﬂdb;i@hlleﬂtl’lmﬁ;ﬂﬂe tdg&la&tlbﬁa@ével bie+/pores. tMtvormgOnt@t for med
for a given i shi d lication. That t can ecj ated t hat
the 11 Dersnoh ol SLarBRfoiGs pRC SO0 Hatah st gLt bt aRER bR bt

cor r esponrdiliged) Omaslitivn, dﬁhelﬁe@fs@re&wel}hﬁaéd th€ olhien gbdrs ﬂﬂﬂpﬂh&ﬂﬁtlﬁglon as wel |
as fiber shaped (crinped versus non-crinped), concentration of fibers in a

gi ven padhe REHde-£s E‘éPat@ﬁ{Ué’HQf B@Ad (18 CHR P 3k ROWSIHBS SIpiaY)- 4 fhiy@atigtul at ed

to providge oﬁlﬁfﬁl Sfefhe I%HQ%A}I Ye %ﬁﬂirfub@slﬁ ld*i)s@olblrﬂgtdh@ ﬂaﬁﬁlmg oReR fohe %ﬂv@@r S are
di ssolved. This in turn may effect $O|Ishl as the Eor05|t{ that is forned

may piPovipabshing prterelt @I\(ﬂéhfyothﬁp@rtl@vo Be 2edwélixpd [t gy nofishireaiepd Fll fHmam g
slurry angd.d.hg.qabrasi ve particles within a slurry. For exanple, in the case
of non-crinped fibers that are soluble, the pores that may be forned may

have a | egggish of OIn]yeF Qﬂortﬁ?ﬂr é%a?nﬁiéna%é nﬁly%éfgi%{e@ rby%lxﬂagg WaRAs8HERG M

preferably 5.0 nmto .0 mMmin a generally cylindrical type configuration,
whi ch confimged &béronith @scﬂuhle Yeder &l tigpngppaént dibkreinvhe brnze @eliipmpesdmeitipesd

configurg (')\%n A 6o 3911 fa ffc ﬁlr h‘BQ f&fne& B)‘gthfe'dﬁ)ﬂald a 1@%@@6@% BIIOBSC1¥£I

content t i's produce pa may be up to
pad, r efaehoabgyloum ot tyg- hoarmgentmﬁ fiBer. 1086 Dje nohwomen tfadm@()n@ therblye hanHerdhiey, Suc h

void co ngﬁ rﬁllnalrr&}éc ﬁ chieg lé‘ﬁé%ﬁlgg b%{lqu%fgg &1?!\1/%9 ro\-clll-(é -irlﬁlr%lg tf 1 t hgl%%t a@b greg t ent so

expressed IS are tions ip of ‘Une of a
gi ven padnayehange apphed to the fabric forming the fabric into a solid polishing pad with or without

the aforementioned polyurethane precursor. As in previous examples, the soluble fibers may
be dissolved and removed from the pad resulting in pores and/or empty tunnels beneficial for

20  chemical-mechanical planarization.

[0036] The polishing pad may therefore include a number of soluble fibers (crimped
or uncrimped) dispersed through the body of the polishing pad. Mlustrated in FIG. 2 is an
example of a polishing pad 10, including a network of soluble (in aqueous solution) of non-
crimpled fibers 12, which pad may therefore specifically include 2% by weight to 98 % by
25  weight of the non-crimped fibers and which may therefore include as a remainder portion a
portion of non-crimped fibers (soluble and/or insoluble). The soluble fibers may be
embedded in a polymer matrix 14 or the soluble fibers, alone or in combination with other
non-fibers, may make up the entirety of the polishing pad. As a surface 16 of the pad is worn
away, either through polishing or machining, the soluble fibers 12 may be exposed. If an
30 aqueous solution is present, the soluble fibers may dissolve, leaving grooves defined in the

pad.
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eval uated. In addition, one may selectively place the soluble fibers in a
particular region of the pad (e.g., in that portion of the pad that is
exposed twothw/qeisushing slurry). In this manner one poPCIrars2@b/0533¢6 pad may
be continuously dissolving and form ng voids for a given polishing
protocol, and the othe portion of the pad, affixed to the polishing tool,

w Il remain unchanged. [0035] In yet another exanple, a pad nmay be forned
by m xing a water sol uble noncrinped fiber with insoluble binder or

bi component fiber in the sane fashion as nentioned above. A nonwoven fabric
may then be fornmed by the dry-laid or air-laid process, producing a
honmogenou€033t non- Hompgiehiog ad iitbdf maptincludeeipniondVe rbyf wdiglitcsolndie fitren be
bonded b r i ng t he
Fabr i c. tereas peTREIFR Rl B AREIoRRRM A SHRCLMAS BOTIE T

fabric i mtetigha Bal dxdmplo] the Ilemyngqﬂd wmaty mOmaln\MS%bmWelgImeafa]bm&ﬂmpm $oduibdel

polyuret i.n_preyi e the ers may be
di ssol ve daonfle%%/g’?ﬂ ¥¢ @Hﬁ)gg féglﬁl %ﬁdr% tﬁe Rgl}s tY*% unnel s
benef isci &bntf—n@l’ asCivedat, c@l %@Qbkﬁght@ﬁlhblplaﬁdhﬁdﬁﬂ aﬁhpddﬁlbefSOO%brdﬂgQ/ peldss bi ng pad
may therefore include a n er of soluhle fi r .unc ed

0 L per sea CREIGR NS BBReorec b SHaPT R Fhgnpah el friBR P g TR 2 i s
an exanplpen-ofimpedP@drs b Rgedrdbudoud this Ulddioaige.a network of soluble (in
aqueous solution) of noncrinpled fibers 12, which pad may therefore

speci fi cqpd3g] i ncl utde: debyriveed @hy alE(DbGQ&ist%)ﬁ)tyd vibi@htthOéntikdie oN@B pad inged
fibers and which may therefore include as a remainder portion a portion of
non- cr i npEaEdHEHIST 8BNS 16 ARdY YRNGDRE N G5 PAYDIC FHRYS Wit SIBFEV YRS Hay be

enbedded réiRiR1PAIMVEED WEdH 'p?Srtllaﬂs o sollbie ﬁ&lré»'ﬁhl &hefr'p@ﬁfois o8 r}‘)@hﬂﬁng' ﬁhd

conmbi nation wth other non- ers make up the entirety of
pol i shi ng\spHeptraied ip FiGr §.4be S@@l%flb%rh@ BHagalpe b%lfswbaﬂﬁféyn SREF i ePPfttOﬁ? sligh

pol i shi Ngy,aBChR tﬂagrelartlbﬁr %{%laﬁép L&lcgﬂtﬁﬁ()ﬁs oF %olﬁﬁlﬁ (€ BXPASEH tiohdd @R aqueous
solution is present he so bers may dissol ve, I|'eaving grooves

defined iargivdnesupiacs. <[f0@f317<}118mlﬂé pp@l‘lﬁ é«hz ngitpad. li as ef fhem syrfskudleereqs theo 100 %
by wei ght,,splubl & LkR&" £ §Ght PRRY 4 ARG 1hO & LA i@kber(@h YRS and
i ncrement's |Han$ er angef80§ 5 E}ﬂ m%(% B}ﬁgi vvecl%ﬁ . F%{? exarrpl})eer,( '%he
pol i st ngolpbld frrass witnt ditnci S¥dlipysuieseght). ofs menbe rpprpaded oblatyedy greater
concentrations of the soluble fibers may be available in other portions of the planarization
pad as well, such as near the exterior surface or interior surface of the polishing pad, or with

various domains within the polishing pad volume.

[0039] Again, as noted, the soluble fibers in the formed polishing pads may dissolve
20 upon contact with an aqueous based polishing solution (e.g. containing at least about 10%
water) or water. A polishing solution may include, for example, abrasive particles dispersed

in the polishing solution.

[0040] Attention is next directed to FIG. 4, which illustrates a plot of the removal rate
in angstroms/minute (A/min) of pads (Y-axis) versus the number of semiconductor wafers
25  polished, containing in one case, crimped soluble fibers (polyvinyl alcohol based) and in
another case, uncrimped fibers (polyvinyl alcohol based). More specifically, Pad 1 includes
crimped soluble fibers in a polyurethane matrix, where the crimped fibers are present at a
level of about 25 % by weight. Pad 2 includes non-crimped soluble fibers, also in a
polyurethane matrix, and also at a level of about 25% by weight. As can be seen,

30 unexpectedly, the removal rate of Pad 2 was generally higher, thereby confirming the
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fibers and 25% by wei ght of crinped soluble fibers. Mreover, the polishing

pad may contain, as noted, 100 % by wei ght sol uble and non-crinped fibers.

Accor di ngwg,20tiesisse of sol uble fibers herein may be selPetiusdowossee©Vvi de an

underlying distribution of crinped and non-crinped fibers, as noted

t hrough-out this disclosure. [0038] The soluble fibers may al so be

distributed through the entirety of the pad in a relatively uniform manner,

i.e., the weight portion of soluble fibers in a given volune may be

relatively simlar to weight portions of soluble fibers in other portions

of the polishing pad. As illustrated in FIG 3, the soluble fiber 12 may

al so be dinptorérhent enl pplishgygeior fiecnnpompédhiberphoted degmd MONIGs U thet Hatry as

rel ativel positioned near a
1&'&6%%% 8{%6 poﬁ? ﬁ&hn?ggﬁu 1g%%hli|sbaln %[1 %ﬁ" ba {m

gi ven surface o |ng 1 of the pad
surface) eas t

i ncl ude ﬂl Fe to %@a@%ﬁsﬁ?&t%%%&?ﬁ%ﬂﬂi%?ﬁgﬁgo1%t%@§?§g%?§H%P%HBﬂﬁi 0 cm of
t he surfaﬁdwkﬁ%ﬂxASuhmymuaiappwemhsmedpmb@kﬁmmmebmhgmeam3ﬂsp@mh@htAﬁt|ons
of th solu le fibe able in othe rtlo

ol anasi > deas el ald, B7fereg £k be M Gpi gt af PR 8P SekhoFordber i o
surface @blithire q@eiausﬂm ng Ipgdin inluds bhmpar doDlbge ﬁimrm(palsvmltam(motlﬁeeqom i shing
pad vol une. aln as not ed, e soluble fibers i 0

o ohi nd pobeethry BSOS dBoHT i e B R et B RS ni ng
sol uti on vweghg. P&D@h@duﬂlnﬂ@td@@i ndn&aﬁﬁpeabaume 18%s @il @ligyl QlcoM@thased) ﬁscpcﬂ 4 shi ng
solution may include, for exanp abrasi ve particles dlspersed in the

pol i shi n@og’BlfeﬂlaP‘E)Hlatr’[x@@lfbils%‘ttae]ﬁi’ql(ﬁ’ﬁ bt gatbydvightt Y 128 PEPESD: ance\ip ¢

i 11 usfor aty8Rshingbpetatioh hﬁﬁ%eﬁ %?iniéa'to BSHuE 10 RvaiRg el B MPENHESs (MdHsatedf pads
(Y-axis) versus the nunber of sem conductor wafers polished, containing in

one case,MpoVehewifewnbblie he bBIEgsp oty dien pPlied ofdEn higsld Corfifaing Bnot her

case, UnQ&bﬂP&H&ﬁh@ﬁ&%h&@%b%&h&%hj%{E&Q@hm@%584%sﬁN@M@;ﬁ@?C&ﬁH@ﬁ%H&z Pad 1
i ncl udes crinped so e fibers in a polyurethane matri x, where the crinped

fibers ashipyagydiatedts an dxedgdIMB polghmgtslups, whigly iseaiagirous msed sluine| udes
non-crinped soluble fibers, also in a polyurethane matrix, and also at a

| evel of (@431t 25%Vbyle mreémed eebodimnenhel e efeseny eRpEsthag byen depaibedribyal
rate ?Zr?ﬂ@ bBHAGEREE Ad; Yya b ha{an ésh%gae‘pga)ﬁoﬁ?'aﬁd %Hdﬂil&ﬁ&}ﬁ' JR'QVEIEN 1N

polléhlng or the uncrinped er ofe erein. In Fl , the slurry as
therein without departing from the sp1r1t of the invention and the scope of the appended

claims. The scope of the invention should, therefore, be determined not with reference to the
above description, but instead should be determined with reference to the appended claims
along with their full scope of equivalents. Furthermore, it should be understood that the
20  appended claims do not necessarily comprise the broadest scope of the invention which the
Applicant is entitled to claim, or the only manner(s) in which the invention may be claimed,

or that all recited features are necessary.
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indicated is an oxide CWP polishing slurry, which is an aqueous based
slurry. [0041] Attention is next directed to FIG 5, which illustrates a
pl ot of mwo-20mvi2ersmi ty of the polished substrate (Y-axi SLTisSea9osishe nunmber
of sem conductor wafers polished. As may be appreciated, the target is to
provide uniformty in thickness in the wafers fromthe polishing operation.
Pad 1 again includes crinped soluble fibers (polyvinyl alcohol based) in a
pol yuret hane matri x, where the crinped fibers are present at a |level of
about 25 % by weight. Pad 2 again includes non-crinped soluble fibers

(pol yvi nyl al cohol based) also in a polyurethane matrix, and also at a

| evel of labout @E%himypaddpigthcmicAkmedanibad pbeenvationelsemirengsldrsérinmgisimper at i on
has been applied to about 10 wafers, the uncrinped fibers denonstrated

i mproved uni f erfshricycomprising at itcdongsnofynthvéc Bidkissweeeineshi fibcagaticmon-

confirm ere r fiber
based nggngd§ﬁ5¥P&E¥§§%%hfﬁHCH?%%fg&%gm?ﬁgggnnl£ ¢§m%ﬁ&3;?9 bgﬁg pol i shi ng
slurry, mm9&&96Byamghquemdsmbasb@hs@msm@nm[aﬂnﬁﬁimhmﬂevaabmgm@f0é¢n1
enbodlnentlgg theigéesent eqbb n. hastbeen described, it should be
under 8t 064" T varﬁgn%e(ﬁ& 58s WABLET"Sns and nodi fi cations can be made
therein w thout departing fronlthe spirit of the invention and the scope of
the appended cl ains. The scope of the invention should, therefore, be

det er m nPZd nOchWI i[)]lpsh{ng]é)eardeo Cf Qeerel%bsgl\c/le odescr I (E)tfllbers ‘are eLljttlez%sE% r%aﬁiy shoul d
be determ ned W rence 1 € arms ar dh ful

scope ofs&hth@hﬁmmssoEumthernnre, |t should be understood t hat the
appended cl ai nrs do not necessarily conprise the broadest scope of the

i nvention which the Applicant is entitled to claim or the only manner(s)
in which the invention may be clainmed, or that all recited features are
necesar \s. 1. EM@p¢mmh@mgdpﬁdhﬁmﬂ\ﬂhﬂﬂl&ﬂlnmechamﬂdﬁkmpkmmmwmzabﬁﬁnmof

rbers, ePerhIEaRd Frobs®er ShhuRe RS0 b CohuiERh L B St wpec

fibers ares@iteBens2)ina dnrrgnoihatein$; il 18s Habyg,. wei ght to 98.0 % by wei ght in
said mat and wherein said non-crinped fibers have a length of 0.1 cmto 127
cmand a dianeter of 1.0 to 1000 microneters. 2. The polishing pad of claim
1 wherein said non-crinped fibers are at |east partially soluble in aqueous
sol utiond4. The polishing pad of claim 1 wherein said non-crimped fibers are mechanically

15  entangled.

5. The polishing pad of claim 1 wherein said non-crimped fibers are thermally or

chemically bonded to one another.

20 6. The polishing pad of claim 1 wherein said non-crimped fibers are present in said mat
at a level of 50.0 percent by weight to 90 percent by weight and said mat includes crimped

fibers present at a level of 10 percent by weight to 50 percent by weight.

7. The polishing pad of claim 1 wherein said mat further includes a polymer matrix.
25

8. The polishing pad of claim 1 wherein said non-crimped fibers have a diameter of 5.0

micrometers to 50.0 micrometers.
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3. The polishing pad of claim 1l wherein said non-crinped fibers conprises
two fibers, one of which has a first degree of solubility (SI) in a slurry,
one of whwohotwessisecond degree of solubility (S2) in &C3luseeog/o5589er ei n
Si is less than S2. 4. The polishing pad of claim1 wherein said
non-crinped fibers are nechanically entangled. 5. The polishing pad of
claim1 wherein said non-crinped fibers are thermally or chem cally bonded
to one another. 6. The polishing pad of claim21 wherein said non-crinped
fibers are present in said mat at a | evel of 50.0 percent by weight to 90
percent by weight and said mat includes crinped fibers present at a | evel
of 10 pereent Thy pukshiigt padoofb@aipel cemtrei paideirlyivt corpristhe nwopwsdn myvead of
claim1l e i.d. mat further includes a polynmer matrix. 8. The
polishingﬂ%éﬁ&gg%gngh1l wherein said non-crinped fibers have a di aneter of
5.0 mcroneters to 50.0 mcroneters.9. The polishing pad of claim1 wherein
said fabric conprises a nonwoven, woven and/or knitted fabric. 10. A

pol i shi F‘@iopadA;p%stﬁﬁ'geégd%ﬁ chgﬁ?c'élﬂ%&%ic&g' ﬁ?%gaﬁ% j)fos@m?c{?g@.}%cmrf?c@g%gﬁlgmer cin

conprising: a rircconprising a na ntai ning syn :

said fibers a ncrimped fihe - ' [ o] 1 A re
preseﬁt in anggﬁggﬁgkgggﬁgﬁ1&)H%ﬁﬁﬁﬂg%§MF§E§§$8§@§B§£%S¥§ﬁ?&#£8%zp mat and
wher ei n saingedbbere wherp@edaiflinbecgmped/gbeas dre prgsént of aranjouphoft o0 %2 By ergighnd a

di ameter 0bs § 000! QcAR0Q T BLOTRE GHfuin SNHnUNEE SN (321D 0ONGELTRE] i er s
are at | eas par¥|a y SO uBt &5 W AR aqueous soiutTon ™11, e polishing
pad of cl@il?i &0 anterdeinmets aif d.Op@d ODM alicrd@sterspmdswhandih gaifl inberrimpdiefieirn sai d
non- sol ubl e %gber cg ﬁi es crinped Hiber and/ or non-crinped fiber. 12. The
pol i shi nd™PRd* PR 1 10° MHEREPRUS 8 Non- cri nped at 1east partially
soluble fibers are present at a |evel of 50% by weight to 98% by wei ght.

13. e polishing pad of claim 10 wherein said non-crinped at | east

tiall lyple fib [ t fi : f jch..h first
G TR ER A A A e g T
second degt@en-edlulsie kibdicoinpiises arisipeditag beborhos @hitipbdfibdrS2) ,

12. The polishing pad of claim 10 wherein said non-crimped at least partially soluble

15  fibers are present at a level of 50% by weight to 98% by weight.

13. The polishing pad of claim 10 wherein said non-crimped at least partially soluble
fibers comprises two fibers, one of which has a first degree of solubility in said aqueous
solution (S1), one of which has a second degree of solubility in said aqueous solution (S2),

20  wherein S; is less than S,.

14. The polishing pad of claim 10 wherein said non-crimped at least partially soluble

fibers are mechanically entangled.

25 15. The polishing pad of claim 10 wherein said non-crimped at least partially soluble

fibers are thermally or chemically bonded to one another.

15



wherein Si is less than S . 14. The polishing pad of claim1l0 wherein said
non-crinped at |east partially soluble fibers are nmechanically entangl ed.
15. The pwbDi2stwmgispad of claim 10 wherein said non-cri NPe/USR00BEISH6
partially soluble fibers are thermally or chem cally bonded to one

anot her. 16. The polishing pad of claim 10 wherein said non-crinped at | east
partially soluble fibers are present in said mat at a |l evel of 50.0 percent
by weight to 90 percent by weight and said mat includes crinped fibers
present at a level of 10 percent by weight to 50 percent by weight. 17. The
polishing pad of claim 10 wherein said mat further includes a pol yner

matri x. 18. Thbe polishilgi pd @adkhinf 1 WaemmnlQidvnar@impedadt deasopargallynpdublat | east
partiall I i f

mcr oot GPES g SRR SR DR BB PEES Blrett o L EOBTRLER D B e ot

| east pamrbidahdt ynchelkubliepdd fitersspreseet 8 allew] bl &) yerpms by weizddtol 50 adedt byat |

wher ei n salgt(jh position conprises that portion of the polishing pad that is
confi guré’v § contact a polishing slurry. 20. The polishing pad of claim 10
wherei_n said fabric conprises a nonwoven, woven and/or knitted fabric. 21.
A netRod for chenical - mechani cal pl anar| zati on of sem conductors

??gg; ;S;ﬁg no?:%c) Ir)éﬂsﬂl%% p{iu{mft clalmv\}%%}h%}erl] sa1 Iaat&glﬁ]ﬁe(r: 1Jclu%gsg§?01)znmé§;n?%$% Sglr gsen t
in an anount of 1. 0 % by weight to 98.0 %by wei ght in said mat and wherein
sai d non- crirrped fibers have a Iength of 0 1 cmto 127 cmand a di arreter of
L0 Lo, B0, B BRSS! | E ISt RIS R0 DS R 22
wher ei n gibkd hsizewrcﬂlymetsr afrs.d mqmmbtérmrorﬁﬁ)d)smtcrcmmﬁmg said fabric containing
said fibers including said non-crinped fibers on a polishing tool for

poli siei ng a sem conductor. 23. The nethod of claim2 1 wherein said
non-crinped fiber are present in an anount of 50.0% by weight to 90.0 %y
wei ght i n9sai dhaeolishorgeradnettclaim 10 wherein said non-crimped at least partially soluble

fibers are selectively positioned in said mat, wherein said position comprises that portion of

the polishing pad that is configured to contact a polishing slurry.

15 20. The polishing pad of claim 10 wherein said fabric comprises a nonwoven, woven

and/or knitted fabric.

21. A method for chemical-mechanical planarization of semiconductors comprising:

supplying a mat containing synthetic fibers, wherein said fibers are non-crimped
20  fibers wherein said non-crimped fibers are present in an amount of 1.0 % by weight to 98.0
% by weight in said mat and wherein said non-crimped fibers have a length of 0.1 cm to 127

cm and a diameter of 1.0 to 1000 micrometers; and

polishing a semiconductor with said mat.

25 22, The method of claim 21 further including:

supplying a slurry for polishing wherein said slurry is in liquid form
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24. The nethod of claim2 1 wherein said non-crinped fibers have a dianeter
of 5.0 to 50.0 mcroneters. 25. The nethod of claim2 1 wherein said

non- cri npwo 2bicoess4conpri ses two fibers, one of which hastasteimwssssdegr ee of
solubility (SlI) in said slurry , one of which has a second degree of
solubility (S2) in said slurry, wherein Si is less than S2. 26. The net hod
of claim2 1 wherein said non-crinped fibers are nmechanically entangl ed.

27. The nmethod of claim2 1 wherein said non-crinped fibers are thernmally
or chem cally bonded to one another. 28. The nethod of claim2 1 wherein
said non-crinped fibers are present in said mat at a | evel of 50.0 percent
by wei ght to 9Gitperngeaid thiyiownghtingasdl staieds imeluding cdidi des compaipégrsf ¢nbxer s

pr esent .a. l. of .10 ent by weight to 50 percent by weight. 29. The
met hod o%&éﬁ%éligﬁn}@firé/%lélrné%oﬁge(sf%?%ldﬁéa{?r‘further i ncludes a polynmer matrix. 30.
The method of claim2 1 wherein said fabric conprises a nonwoven, woven
and/or knitted fabric.

23. The method of claim 21 wherein said non-crimped fiber are present in an amount of

5  50.0% by weight to 90.0 % by weight in said non-woven mat.

24. The method of claim 21 wherein said non-crimped fibers have a diameter of 5.0 to

50.0 micrometers.

10 25. The method of claim 21 wherein said non-crimped fibers comprises two fibers, one of
which has a first degree of solubility (S1) in said slurry , one of which has a second degree of

solubility (S2) in said slurry, wherein S; is less than S,.

26. The method of claim 21 wherein said non-crimped fibers are mechanically entangled.
15

27. The method of claim 21 wherein said non-crimped fibers are thermally or chemically

bonded to one another.

28. The method of claim 21 wherein said non-crimped fibers are present in said mat at a
20  level of 50.0 percent by weight to 90 percent by weight and said mat includes crimped fibers

present at a level of 10 percent by weight to 50 percent by weight.

29. The method of claim 21 wherein said mat further includes a polymer matrix.
25  30. The method of claim 21 wherein said fabric comprises a nonwoven, woven and/or
knitted fabric.
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