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POLI SHI NG PAD CROSS REFERENCE TO RELATED APPLI CATI ONS
The present application clains the benefit of the

wo pdosngedat e of U S. Utility Patent Applicati orCBEs2085/015492
No. 10/843,111 filed May 11, 2004, the teachings of
whi ch are incorporated Eﬁr='p, reference. FIELD OF
THE | NVENTI ON The presg I8 P relates to
pol i shing pads and nore particularly to a novel
conposition and nethod for form ng polishing pads. The
pol i shing pads of the present invention are especially
useful in cheRbGAREFBGRRE TR RERABAS APRicA R0y ‘
substrates during the manufacture of sem -conductor
and rel ated devices. The invention relates to pads

c ofpe besisery applicadian elapustheddneftof the filing date of 6,S. Wtility Patent

rdi . L [ conpris .
AppRE S SEHENNS PUEP 13 Bl Ty S BB e 2w
incopoft€l herdinebypafisertee suitable for chem cal - mechani ca

polishing, either with or without a need for abrasives

to be included in the polishing slurry. The pads

formed fromthe needl e-punched non-woven textile and

optional polyneric binder may be processed in a manner

to supply pads havi "JELROEFEENNVENBON char acteri stics

t hat have been found nore suitable for the polishing

op . e, ) h sent. .

heRE et LCA06] kit 14 1uRR0E 4ol 8 BhRSERgaty © a nove
comysazitidann axadl snathiaalc &8 sforbitghegRShiNEGhads HETh\WEREHiKdNpady of the present

. many years, optical |enses and semnm conductor wafers i
InvepiQrearg SERECHBLY; Ush lrb%@H@h%%ﬂ%%@lrﬁmwm%%@bsw?%dmg the

man%i?&ﬁfg dtendibBachiinl géigtle@ 3§V1P€se rHRARY drfidn ‘fi‘ecia?s gﬂlafd?ﬁ comprising

planarizing internetal dielectric [ayers o I'con
a neddlexpudehein dofi-owover ntextilaga pertiorons thé aindy adfi whichamey scomprise

. withindntegrated circuit. devices as th e .
bicoind S8, GREVSAD UL I BuBDm g DO3Hr e, pads are suiable for
chenfi@d1{RERBhichiBydHshiRl, Sittlet GO & IS a TRYd §PVifbkash el B BL included in

I nt erconnect” such-that the upper surface of the layer

the podisbingr slotryr | Thel pags forswdi Zemothe mmediokmmekeds nepsvoven textile and

optional polymeric binder may be iprocessed. in a manner to supply pads having unique

hardness characteristics that have been found more suitable for the polishing operation. In
addition, the pads of the présent invention may be. produced using an uncomplicated

continuous process. -

BACKGROUND OF THE INVENTION

For many years, optical lenses and semiconductor wafers have been polished by
chemical-mechanical means. More recently, this technique has been applied as a means of

planarizing intermetal dielectric layers of silicon dioxide and for removing portions of

. conductive layefs within' integrated circuit devices as they are fabricated on. various

substrates. For example, a confofmal layer of silicon dioxide may cover a metal interconnect
t .
such that the upper surface of the layer is characterized by a series of non-planar steps

corresponding in height and width to the underlying metal interconnects.
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corresponding in height and wdth to the underlying
nmetal interconnects. The rapid advances in

waeosaowsdiict or t echnol ogy has seen the advent BET/US2095/015492
| arge scale integration (VLSI) and ultra |arge scale

S RS L ARl B A
scaleSiBHofARH YOIHNT) 2HE Sdlfrﬁtlﬁge -Ebﬁe GhRgfafibn JENISTE cﬁl&ﬁé' Itgblﬁﬁng in the

require greater degrees of planafity to perm:t
packllng g!fevery geatyutiooh devicéroty siphlies Epeaf»cmss @gnnc@qduqted substrate. The

reater_.nunber f devi vi.n Ll e .
sreatyroiVigec St ES R A, S Rert ety 8 B s bigher resolution
htho%@ﬂliﬁ broc@@@ﬁtéilﬁlr@d td fobm!{B¥\efeBit BHBP&T deSick v%‘?%érﬂﬂle}‘ features

g% used as: | nterconnects. Conventionally, etc
incorpetetedi Husyrrante desgas. t d\’lpteafvi@ts | PP rh@g@tspv@f (teelos )res1stance is

mereif) TR b SRy Al SRILEPEREE Ghlause gpe veed o

planatige icohdicEio8 (@etad) dnflinsigior Sinfaces.e Hudleves adithiy raeEI8Addsaable for
to etching, thus the need_ for chem cal - nechani cal . )
their fdvaniagaoys (;@Rpjamesrwgp% diseq astinterepapedis dAgetlg, Cu) are not readily
c
emerlyEfeds ERRRRE nhs B AT R ML P hack P QUG (N,
process, a first bl anket net aI | ayer is deposited on a
f iTmca'lllys tthat ‘ira:ng)uls anefa] ihtekdonmeaty andi fot’med ethtauigh alithographic or
|ines are for b ubtr ctive etchin
damaspeRg Prasstes. A GxomE & 1 B IEROEFEP e PR & B{fﬁgﬁaﬂ% getal layer is

depobiftd bh' &t LELA éﬂ%tﬁlgd l&g@ly efo’llo Ak RS MEiRRURS nﬁg formed by

into the secon ti'ng layer using a second
subtrhival etchohg thysuglr a mrstgnam eAfsacmElohnwlaiﬁmg lmynrglstpieceldoives the first

metaﬁi;g& I%Wtéa!g&ﬁ«ﬂ]ge%ﬁg %ﬁ ?fgl tggﬁé %e gylgrlgu[}@t?lgf ﬁtyer using a second

- maske| Metal ESlamhY of PRAS Gid faan&hsy it tha ReleS SAANH BT AI second blanket

| ayers. The second netal |ayer is masked and etched to
metaf byen i fompethdverghe s¢copil emliatmalla}'qrmlig plugsi @eqmm@éle's@nn@tmg the -

s R BRA ESPHL TR b IRGRChTor efRUgn bR S R o sccond

set oft eleBQicAl Bnest OTKH %ce@i 1safepeeﬁ’é@§§ Adduired Vé%bnét&t@&he desned device.
al um num for the wring and sten for the plu

The dpamaseens teghniqyesiis desggbedini S| Pfttylgft)o‘h%@%%fh@o Ch@W@}

the resistivity of copper is superior to either

al %éﬁﬂ%?&ﬁ WOGShERin Edave grg It %’ng fglﬁgétéﬁ?éreche glu\%s because of

however - topper oes no ropertie
theirr ss@pability tetatthiing. Hawe‘wn dies résistivity dlecapipess iokupdiier to either
upper surface of  the -int dielectric | aye ve
alumm%rl)n or tungsten, making its use e51r i)lae -however copper doéé nothnave desirable

properties with respect to etching.

Variations in the heights of the upper surface of the intermetal dielectric layer have
seve;ail undesirable charadteristics. The opﬁcal resolution of subsequent photolithographic
processing steps | may be degraded by non-planar dielectric surfaces. Loss of optical
resolution lowers the resolution at which lines may be prmted Moreover, where the step -
he1ght is large the coverage of a second metal layer over the dielectric layer may be

mcomplete, leading to open circuits.
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several undesirable characteristics. The optica

resol ution of subsequent photolithographic processing
waet@paiwey be degraded by non-pl anar di el ectriBCT/US2005/015492

surfaces Loss of opti cal resolution | owers the

ol.uti at ch |i . .M
Ry by Ohlerisnmeft2s Bsasoen R IReF i nip G 15 pper surfaces
of the %&QP‘ m&@tiellechﬁy BlyeRY eOnt Racklit ke chaﬁem-ﬁwhmal polishing
I nconplete, |leading to open circuits.|n view of these

(CMP) estih@ s abmasive pakishieg sgans mietkeddiyathtatingmagdn o ichemicplmechanical

ur.fac f the I i, el tr|
pot0Ehebih RCG8elod BE LA SIS ShEkoSh houh B! Begfle
Conveéhitioiehl §Bhﬁbﬁg,a§ad\é er@ﬁiadé bt Bgclagedy s aiﬁeﬂeﬂmeanﬁteha; buth as non-
pad. A chem cal - nechani cal polishing nmethod is

wove@eﬁbensw@prmnmtqde@o&me@ Pateiativelyo small gapaogigof @opolyurethane
[ f

adhe I(Lﬁel s {1/1% %ﬁ{h %@é 1 Olldi,&gl t‘;&elrﬂll g g)gg ﬁof ?ﬂ/@lcgl properties
throﬂgﬁﬁwit_he fhitlidesy 6f Ilhetp@d Mﬂﬂ@éﬁphds @ﬂerhﬂéy héwe @flexible top polishing

rel ati velﬁ sne| | _anmount of a pol yuret hane adhesive
layerthiaglesk by dlayergf stiffepmptesial- ani nated | ayers with

vari ations of phys| cal propert | es throughout the

& f I I

; lh’gxtf,( gﬂﬁ/ﬁs ?Ig 6;0%1@ o8 ngﬂ%ﬁlg%éelr ElBﬁQﬁ“ tHE &ﬁga;lé: rlX}gel?@éf ®eFemoved,

with $hé frfeehanienl eemanal oif tHeheorhRiar prodmttn Ideasllyt e cdmoeisial product is

o, S B S St e B B T P o

t |
o 15 P 5 My g it

resilientns (Qfapartisularctaderance to thé erq@cresmmnuonvendle anoblemeof local over-

ur n con .t.h t
polishifie, A58 ke GniSiing! s S PP e BrobloryeftRbAkied Yppine OMp
of mlehE si%s%%?egt i &Vﬁd%fa‘llz lhﬁmhlﬂa@ﬁ@bérﬁﬁh(lff dlﬂﬁl@é requires a stiffer pad.
over pol i shi ng, nown as "dishing." This is one of

Howewer, Mngcptedbwghsstéfeg qads és e tﬂmderppg tovrrdss apanggeased number and
B e

with stiffer pads is the tendency towards an increased

NUBHRE offke fRBStdnYmohlyused pokshiig pztdsrfes nandfadetiag tsemi-conductor
Such defects correlate with |owy product

el f . :
chipserfea gfery Feft fpam r@énﬁb A inhg%WﬁaFII F Sher g acn fijantage of a soft
poh#gﬂ%aﬁcg ll'(WV 'agfeéfs %ﬂ ‘Iﬁé hsﬁ b R raﬁd %08@ tgnﬁp%fer uniformity.

on vvo I ber ant age
How@{felascﬁbCI\/fP pads suffer from very short pad life requmng replacement after polishing

about 50 wafers, and excéssive dishing of the polished wafer because of the pad softness.
Also, for a metal ‘damascene CMP process, a soft pad usually causes much more dishing

compared with a hard pad.é

It is generally known that prevention of dishing requires a stiffer pad. Thus, a hard
polishing pad usually has better planarization capability than a soft pad. However, the

. defects count is much higher than with the soft pad and the within-wafer uniformity is usually

much worse. In addition, hard pads may be conditicnable, which means that the pad surface
condition can be regenerated using a diamond disk or an abrasive roller to recondition the pad

surface by removing worn areas and embedded debris. This reconditioning capability means
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pol i shing pad is | ow defect density on the polished

waf er and good within-wafer uniformty. However, soft
w@kdspadss suf fer fromvery short pad |ife requP€i/mg2005/015492

replacenent after polishing about 50 wafers, and

excessive h|n of t ol i,shed Cause of
that 150 93¢ FmJe® BRied 1 Gheep i B o R SR SherB B g it Alio means

. that @1&%@ t@a%%wﬁhé Yor Gl §éi§ad614ﬁﬁt 1‘§%E@atl9'r§cmc&9 conpar ed

a hard pad. i's general |y known t
preventlon of dlshlng requires a stlffer pad Thus, a

haEaresy, shesaprpblemg saralhapdled S1sing malti-plep rieehinigues ovherein initial

pohsﬁﬁ%‘%’ ﬁf{e%g% %{1??‘%@ e V\}l*xﬁgag% A S\gﬁ\?ﬂg a%nd‘g%el{{'eeggrﬁpgu%%s followed
by aWe&dﬂdrpolﬁhﬁag d6dp hisihgratspcdrl ml&bﬂpla&s Bﬁ&ﬁbm&iﬁ@ Qompbunds differently
addi tion, hard pads_may be conditionable, which neans

optingiged int Wﬁﬁa@%mﬁ@é@st@@h dThis dna Eame-gsasyamenspesse and, moreover, it
also léﬁff@.tg ﬂ? ﬂfﬁ?ﬂgefgét d&sur 'hu@bfoa&evl?ser 8% ltx% ({fferent gads For Cu

recondi ace by I Ng worn

plangivhtoliMbhds se ciﬁhbél drelcpadd implmaﬁtJasCth@ allﬁ‘aéwé s’lurry The prior art
rreansgggat a hard ad may | ast r%ch Iontgfgr than a soft
has spegeste), hat % SHigts- %Iﬁiirf& i Was iettheraa9ostifg 4fstop gt to obtain good

1@%%2 yor egucecfEj %?&r gﬁ?&g{ %yﬁgggfgr ogﬁ%ﬁ@%&ﬁ h'a na Petged man
attempt ito@btain bettert(éﬁz{Ptmﬁ)rmms Hdswex@r nthinn(5t 0220 mdll thidki) fidyrous pads

ffec te usin n of pads and
have gt besny %‘&?ﬂ&a{yﬁ@g 5 S IRITOBve: Z?&\iﬁaf%asfsh. ng

step using a second set of pads and abrasi ve conpounds

dl AE@dr@lagiyy 1R el ez R hPiEROPET fisrels holiRgl fas! AIS@gh quality pad |

his is a’tinme-consum Nng process and, noreover,
shouhl msetsthﬁ ffelnlcswmg anqmiegtentase pmdtucci extsémély dowdsfacts eduatsuaepolished

surfadgs, ofife eclraef N iShing 8hq Sxr@ndD 3 ARG or Sl @ iRaces, and

havesd léhF)pad Tite etehdibledyt reb@nligsage s Nefle bhafe existing prior art CMP pads
si ngl edayered pad was either too stiff or too soft to

can wigetaplh of dbeseplreawa@mgm,u which gre aredednion - the fettren genesatipar of CMP

procts§BES RInRPSFBY SBPELHE W HERD phldel ! el gL SPRliements

0 obtai nmance.

partidfarly bné Masktctiiddbyus upesiaphanel catinbaspreas.i ci ent |y
dur abl e and do not survive the CMP process.
Accordi ngly, the need exists for inproved fibrous
pol i shing pads. A high quality pad shoul d neet the
fol |l owi ng reqU|renen roduce extrenely | ow defects
counts on polishedS HEENENTIQY enel y smal |
di shing and extrenely IOM/er03|on of polished

Suff &{%ee?nbcﬁlﬂﬂent the present invention is directed at a pad for polishing a substrate
comprising a first component comprising a non-woven fibrous component, at least a portion
of which or the entirety of which opt1ona11y comprises blcomponent fibers, and optionally a
second component comprising a polymer matrix component, said fibrous component

embedded in said polymer matrix component.

In method form, the present invention comprises a process for manufacturing a
polishing pad, comprisingi the steps of providing a non-woven fibrous component, at least a
portion of which or the entirety of which optionally comprises bicomponent fibers, optionally

providing a polymer matrix to coat said non-woven fibrous component, combining said non-
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polishinerpadh do. partifatlgsothiegne

have a |ong pad |ife extendi ble by reconditioning.
None of the existing prior art CVMP pads can neet all
wobtoosheses requi renents, which are needed for ther/Us1005/e15492
generation of CWMP processes. A new type of CWP pad is
t her ef ore needed thes re irenents,
WOV DL FOTPPe O PR b5 Seidpolymer matrix and
-\%Oéd fibt8H$ cdih Bt K@ra'fl “r dsiirt b Q1 d fi
non nbodi mantC prgs%%%r%ventl on |[:\{§(|&\l?ect edﬂ)at 1fyan orma
com}qurte jslodit ol g a.s mcbpolnéuug paskpln stichproceks ﬂwtblc«zmp@mahﬁber may
rising a.,no f| br onpone
inciofS FBP GRmBPn G O B e HRE AP Ao ROEIROBEY Ciipjeting point
Tm, CRABEInS B ATARRNRRérein PR, $ wihie teRbbafRé kahegd “TeC Mbrnatively,
conmponent conpr.ising a polymer matri x conponent, said :
one fithewnley edripdsn diver whishdgea meltingnaintyeitly the ftemparatuse range “T7.
conponent. In nmethod form the present invention
c ' f f
ol pRSas TR It S0 B ThaToP BLAGN'E sBere in the
presehodod aeshirry a&udhemay oa gt @ontafn Adragkve partitles ermhe rpeillyhmg pad

of. whi ch t| onal | onpri ses bi conponent fi bers,
hereigis alge, alrnra% %ﬁoamaa}l#yftgtua e FidlayRBtinyens mapufaste g presssy

non woven fibrous conponent, comnbining sai d nonwoven

’E}i@gac’dsclﬁmﬁ?% WdtnﬁeQtha pﬂé&ﬁ@&haﬁ@c‘téﬁi&d aQEQGlatlvely thin, stiff

ecting sa yner i X and non-woven fi brous
and hardmonstructtbn éFheepqiEhmngreparac@ef the"topralyqorof'gbe paad bﬁ the present

solidity and form.a ite shet for. .use.as sa
inveiian may B maaaely G, By T cSiotod and RBaras Gisiss A Aon piofeh fibers used,
by tH%oic@%&'Hﬁeo F}%ﬂ%&%‘ﬁlaﬁﬂﬁ BirlefRIstd A% Wﬂfétm&gasje_'ﬂl density of

one canpone mel ting point Tm, wherein
the ﬁrqn-wtrm thélllﬂi cmem@dmom ﬁmshmdt pich duertpethatlayel ofasageration and

T tiv enpl oy a binder fiber
com%ﬁf,s&cﬁmwg %aﬁ% %&ﬁmngér?c%gst he tenperature range
"T". The present invention also relates to a- poI i shing

pa!lil.lé Prespl ifdhfieh @lssUlkidsafota itleth® ofrR6@LEg; e Bbove-disclosed
slurry which may or t% not contain_ abrasive

of prrBpIRe €pMbiningp @6@%{%&9?@ non-woven
textlfe Et 1@?5@ %{f@ﬁﬁ&{ Sf \Wn@h 3r ﬁl%rgni ﬁgwgﬁﬂ%géﬁﬁ%&g blcong)onent fibers,

I'n certarn-e

w1th@ﬁﬁﬂﬁﬁé@d§ bﬂﬁér tSa éesiteﬂ ddviel ehdy foriming a giin Kheet Illdddfrd'redt and pressure,
constructlon gx paol i shing properties of the to
followgg ey spriaasetipighings The applicdiontof; hepe and gresaie graves to activate a

portith o F & ymox?ﬁ?% At ﬁ|B¥rsBJ3§hlt§ hR b GBe @R HE RASBGELP Iy EdaF ﬁro%rtles The

non- woven ers
application of pressure further serves to control the thickness and density of the sheet. The

sheet is cut to shape and r;nay optionally be backed with a substrate to form a polishing pad.
The polishing pad of the present invention may be applied to a diversity of applications
including semiconductor wafer polishing known as chemical mechanical polishing (CMP)
and other polishing appliéations for metéL ceramic, glass, wafers, hard disks etc., that employ

a liquid mediumi as a polishing slurry.
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by the choice of the optional polyneric matrix
(bi nder) used and by the increase in density of the
wmensiseh textile conmpared to the finished paPCTiUS2008015492
the | evel of saturation and conpression used in the
pad manufacturin rocess. Th ent jnvention al so
relates to a net %%%Wﬁpgﬂa%bﬁm%ve- di scl osed
pql,i shing.pad. .I.n particular, e t hod conpri,se; ..
Cots A st Rt reond B, Brpace. fo Bl deiaedsdeseription
belov? tReAh bl Qhjdictivhwath 186 aéaaﬁlrp‘aﬁ;&ihg @fatvifids, WvRichTBY
conprise biconponent fibers,” wth a polyneric binder
to a desired level -and form ng a thin sheet under heat
arkiigpl issa sghematio bf ongprebyrredumaraidastyring prhcesy accomding to the present
invmgfoﬁl i cati on of heat and pressure serves to activate a
Sftion of the bi conponent fibers results in a sheet
with i nproved physical properties. The application of
pressure further serves to control the thickness and
density of the sheet. The sheet is cut to shape and
may opt i onalppscrérios ORdH PREFERRED EMBtiDEMERT Or m a
pol i shing pad. "The polishing pad of the present
i nvention may be applied to a diversity of | )
apyill other shieqts @nd advgntages eb e Presentniventiqio Wil thasgme readily
. . I
sppalt SRR SRR ihe HEROAL R o0 Aok Yl bR Sl proferred
embodkihents olf ﬂwqu idveﬁtii):nSare shhown thdtleseripéd)vind ab ildpstrdtione df therbest mode
as .a polishing slurry. DESCRI PTI QN OF THE DRAW NGS_ The
contqma}%tﬁq? iob s st g inyenption, g 8s Vil dee Tepliecd: By Q??cl\é;(?]ll"di person, the
invert{o geﬁ bbigdod6HEr !aﬁa'(gffexk%ﬁ! bRt réﬁ& QF:H HaGhd QR capable of
wtht acconpanyl ng draw ngs, 1In rch: Fig. 1 1s a
modificitema it gargfus oespegts.efidhou depasimg fiohdhé myepioncess
according to the present i'nvention. DESCRI PTI ON OF THE

PREFERRED EMBODI MENT St.i | |.,ot her obj ects.and ; .

c RAGE 75 OB Bt SIRAS 1P ORe i LGB ssparponent optionally
embdd@adliih Ya 3600RE ptlyher hliese (Binlitr) Ednipdnbhte Bibical MOMWdRn textiles

follow ng detaiill ed description, whérein preferred.

suitaleforiisvantlis gtventien asihe dibras camponens wh therpligkivg pad atp, preferably

and illustration of the hes e.Go | a f . .
poly @l iyl RO Ro oS et dinitas bl SRS sy, pterias,
such SKirhyd) aRe codMbinatibhs N VIRRE ifBErsi Baf dpaRtd @h paititalar,abiGomponent

di fferent enbodi nents, and its details are capabl e of . )
fibers, wherein the core and sheath materials may be different from one another, or in a side-

by side configuration, may be preferably used as at least a portion of the:fibrous component
or as the entire fibrous component. The listed fibers are meant to be illustrative of the types
that may be used, but the invention is not thereby limited to the enumerated typaes. The fiber
component may be preferably present at levels between 10-90 % (wt) with respect to the

polymer matrix (binder) éomponent.

The fibers and matrix polymers together typically form a pad, or the fibers alone may
form the pad, which in either case has a hardness of about 10 Shore D to about 70 Shore D,
and preferably about 30 Shore D to about 70 Shore D, as measured by Durometer Hardness
test method ASTM D2240. In addition, all hardness ranges within said ranges may be
employed for the preparation of the polishing pads disclosed herein. Accordingly, hardness

values of 10D, 11D, 12D and so on, up to a preferred level of 70D are contemplated herein.

6 -
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nodi fications in various respects, w thout departing
fromthe invention. A polishing pad conprises a first

wo msous7Hion- woven pol yrmer conponent opti onal | RCT/US2005/015492
enbedded in a second olyner natrix (bi nder) conponent.

TyRi vvovente es su for use in this
! B DiEwaDareBt iR sTpltia ey iSEeoRs o sheath-core
constﬁﬂﬁoﬁr 8r Qrﬁd@ﬁyﬂ-ﬁH% degh ﬁ&[ andll ﬁlﬁ@idgharpé’d\béﬁfa%%seﬁﬁture as the
pol yam de, acryli c, ene, cellulosic
meltingpeint af ene efitbh campompmnalaéel confrairerhto mattgh tie temperature attained
ular, bico

in th frasite SR atfhe iSGy BuBRbhve B maLSRRY BBHqer ABFL fnich also

 may havm engmnpsiRehat & witﬂmathé rgiployofItiPerainds Aieved Qxlil the pressing

may be preferably used as at |east a portion of the
Process. b%ﬂpu& bmps ened by theoryHbisdiplipyed thpbthismay elpw fenen improved
I
level ol}eoéhéhfl% epletég ﬁ%;e’:gs dzrfrﬁﬁﬂlt éqﬁgﬁ?rnf\l/‘le% cgneﬁ% ?fHo%%er in the

broad b@ﬁteityoﬂ thigi Iireﬂant inviehiorg rmﬁEisamedls‘Se}dJﬁﬁ)re Tl héreil a sheath-core
onponent may be preferably present at | evels between
construsting ismotihg Solyitatm oF pisemppaent fideiions e invieation ieerem contemplates

blcorfi}gdﬂ%gﬁﬁﬁer Eile«fz) szrJé?l%ng s'HSH §s ?ﬂ%{ L%f l?l%elgde 0L two one 'may

formthe pad Wwhi ch i'n elther case has a hardness of
abhlseﬁll Polgherie niat¢rtal afo tite ﬁcﬂyﬁhnmetrﬁ, compednputahenddingst common

t. 30.Sh D, 7
therrpyplastie qlﬁqurpgwggigon bog%e’tncr)?élgg S5 aqsé%rpoqymgr dispersion

and/cﬁ"illghldléiﬁrsuﬁls subPAHIBR DS SNIESpiRt ?&hﬂ; a5 ﬂcl'ila@ WP afEROt limited to
be enployed for the preparation of the polishing pads

polytderscmhsad Py wicthangsc potyairyditss, mébﬁttmm pelyeraidess palgoarbonates,

t f d f
and dRgiean T BaTRRTR et Bt s el sty i iben the ol Somponent
may 8RB beXRel. NBY tBishegdd Sit 84EHE ¥prRécidted BREEIhGIPmer matrix components
constructlon or a side - by-'si de configuration, and
themmlm mayaha\@daamteh@eon@nt dia thee caps oh eryistallinen @omem) softening

a8k 53, SPURPARRLS e RE ORLEEHSE T Rel e cse o

themﬁtis@ﬂ §merd) mﬁapduml Sich POEMER Yn P coryipendat s plocksed with the
whi al so may have a nelting point that is within the

above ac?fg@n@erd filapeeaernnest tadenme tepolising Badsrafdhg prgsent invention.
process Wt hout being bound by theory, it is beli eved

hgfot%ﬁ g@%{'lpgﬁén‘?‘i\é ferﬁﬁy 1H]B{eof6'ﬁﬂ Jr&Visdn-Rbvéd Wed 69 mat, which

be vveen ers a e pol ymer matri x conponéent

has priefeeably bednmdetike-punched to a basis weight of about 100 to about 2500 grams per

square meter, and at any- -value or any range therebetween. For example, the range may be
between about 300-1500 grams per square meter. The optional bicomponent fibers or binder
fibers may be combined with the preferably non-woven polymer at any desired proportion, or

the bicomponent fibers may completely replace the non-woven polymer component.

The chenﬁcal—phys‘ical properties, hence the polishing performance, of the fiber and
polymer composite are governed by the fypes and sizes of the fibers, the types and hardness
of the polymers, the fiber to polymer ratio, the friability of the polymers, and the local and
global distribution of the polymer matrix within the fiber mat. For example purposes,
employing a larger denier ﬁbér (thus with fewer fibers for a given density of the fiber mat)

and the use of a high fiber:polymer ratio will typically result in a pad structure having a lower

}
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broad context of the present invention, and as
di scussed nore fully herein, a sheath-core

w@eoustirasct i on is not the only form of bi conponeet/US2005/015492
fibers, as the invention herein contenpl ates

onent fib s of other .constructiops, such as
OVerf’ﬁL@%a g surfirediandnges. @Pﬁ@rlgél%mmﬁ Hifias pempared o the use of
smal IR igdibAtiBer! ah aﬁﬁ‘lﬁoﬁ? %)Aww&sa&f ;eaxxﬁompﬁﬁ&tdehfé? fstlﬁie?d constant, the
nmost conmon thernopl astic and therndsetti ng po
polyrngr mammmmh karf be aiterad to disfluenpo Hemsity aﬂldslmedmss: characteristics of
ih ﬁ?m"ﬁqa?} 1Fn dlsper3| ons such as solutions and/or pure
© IPARad PO | ncl ude, but are not limited to pol ymers
such as polyurethanes pol yacryl ates, pol ystyrenes,
POAY alfudidsto 4boly,aRE bptsHaE ise GMblc@RPotieRs fib&k A8 A portion of the fiber
pol yners t hat have a ri gidity sufficient to support
mat @fge M%PWQV%m@WﬂGW%F@@U%EOD%@S tq thetpelighing surface of the

ps R, Ao SARE DB R A P, B Mo e
spmrféi?ét& Withclbqtﬁt;&iquhélﬁ mtayﬁear )thins tet &mhe dildngemer Wiileethere are a
(in the case of anmprphous pol yners), and/or curing

numl?eéng% cansirustions of neicompencst fiiees (eidebysisiey raaiay- ﬁbml,c ie-wedge,
u
1slan@4/%€%v\§thé &E%e\%g{/?&? g?enckga&* s el g@@%nn%% r#%@s{eﬁ 819?1&%0%%&&111 the
surroiihéing Ghéasln pm@ona:dmpﬂfsest dyolpnesieaving o losver ingltingTemperature than the
fibrous conpopent is preferably in the formof a
polymgiohiBs EpremOH % mat, whi ch has preferably been
needl e- punched to a basi s wei ght of about 100 to about
2580 13k Ao BAdsS Bt HeCpr IR inveAfiéh B eainmeugoogf 186 about 100
range t hérebét ween or exanpl e, range may
percdme byewesiglibatithe mmmsa:@mpgnmthp drOOSIspme lenrelt Efemﬁgl ¢o that optional
tion nent fib

emb R et R B o Tirolk s Do ap pRafot ot yherein the

numbtes &8 thi QDO fﬂekdéﬁ'a cOfrespbid R W@ﬁﬂ SrhFiBer®¥hich includes a
conpl etely replace the non-woven pol ymer conponent.

polymmikrc chapopeit- plﬁgﬂ%rdmglsprmp‘éqet ¢vent thatnibe ﬁbreuqogplmghmqmg does not
Comxéfgs\%lr Qen‘gen%e;%t P Ehﬂgdeéng @FE%@O qripaneriv {Setnl. Oyf‘tdﬁ guch polymeric

comﬁcﬂx@ﬁﬁnﬁ?da&ﬁ%ﬁ’di@%@ afy. cbitesppadingEEvel tb iRallel e fortthe reduction from
ymer ratio, ithe friability of the polyners, and the

100% o’@mthanﬁbr@m) tsempgnesity | loweyer, oin prederprdl wbediment,i the polymeric
0 oM, N9
comalt "6 LRl [3fevolf Rl BEATTRSOPHERIRL B, o T W Oindividua
perc@itaRior @Rl &.¢., of a lehel dfiabeit 40gieyceatid doheeremebpiveizhini gh
fiberrpolynmer rati o will typically result in. a pad
struc ure havi ng density and surface

[ ]
ha n, thepagls Wi? %%@gpm ts pf Q%dg'eieghﬁlg(pggpq pay have a

prefdrfd@- ﬂﬂa&e%f range of about 0.5 mm to 5.0 mm, and at any value or range

therebetween. Accordmgly, e.g, the thickness range may be between about 0.5 mm to 3.0

mim.

" To preferably develop a desired hardness in-the pad, the fibrous component preferably
compﬁseé a relatively loose network of fibers and this network is substantially completely
filled with the polymeric-matrix binder material to form a composite in which the fibrous
corhponent becomes embedded after the polymer is solidified. The solidified polymer
preferably forms a relatively hard but friable matrix. After the sheet has been pressed to the
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smal l er denier fiber. In addition, and by way of
exanple, if fiber denier is held constant, the pol yner
wordositxoenat eri al can be altered to influence deeEUE3005/015492
and har dness characteristics of the final pad product.
alluded to ovie, the op se of bi copponent .
final fthlﬁ]éttee?SaaFBe aon)é}fr? cgrpfdhe slist mats Hm@ped Ry byftingerith a diamond
& t ,fk%r
disk bp F‘?@ﬁir%qngf&? ial(cae %8 ?&ﬁse 'tH‘p%e‘[ﬂJIbQ'ﬁ ﬁ%gagg Aik%%:o:i:ﬁne face and expose
abouf abeo 2 naxi thigknesu®©aiR Sty 0c052nma)i afghd ﬁberpndltywhrch therehry triagtes about

alte %gnelé M% ot q{:eMla{xE; Ecglttz{]lﬂlggl ars C%g%g%“ gffree b[Ihe creation of
this s%?faéé fa%lt ﬂthﬁFs #dm Qﬁé:ﬁ'ggmﬁhe bf ﬁf%rcﬁtr&fsﬁdifméb’mﬁﬂr&.e In other words,

matri x-fibri I sl ands/ sea
the sglength rofcthe dibeoiis tsimttger dﬂnam &e foimdeg ron emblymert metrm ma@nal such that,

auring R Jhe BRGET rhehofied HhS Shost v it SRRkt empin attached

to thé Bﬁ& én'c'l%o‘lyrﬁéiJ CoMRosTA. Tﬁ\% Eﬁer%uﬁﬁ{gt 'a@ﬁ}all"l‘ﬁtc]&l%@ df dd (i dﬁl?of surface

pads of 't He preseént i nvent i on rmé npri se about
polymbmstremoweqo@rlea\ma thin swsfaghdayst of free ﬁbmmﬂsm@msmf raéleast a portion

of whith AP REHTGRr 1 M pERLEBRslE ST or BBbIA G, fprs. During

CMH gﬁic@ééés GRIPEHIEHN polashchgiRfatk Relpb @o Reduee Ithe H@&Ststdbaﬂt caused by
ercent corr espond to that optional_ enbodi frent

using\p |cenvqnﬁ@nald@sd nadhonyaedition, shemyodidanatrix ApwanddpynBieypolymer densely
Y .

s 5 B3 OH STHRRE A 8 AR e .
enpl oyed such pol ynmeric conponent may, be present at
anyccardingBs pha dhing fibeous| surfaceddyer uqnf ﬂcer pt‘dferrecb @ud tafothe present
fromi 100%for the fu@rous conp?

invepficey ggnifganthbtsdressrthe defretspeAuphe %E@@gwrﬁ%ﬁh and the
haxd%%lﬁf:tﬁ)'aﬁfngsfu %g&h%ss@%ﬂ{ggeétgpg ?oﬁ’ﬁfe& Qlfer RFfa8d. AW result metal

percent a ange, e.g., at a level

. dishinf catbermidithipel dentditionGlosier cthe wajer waifgdetis rdduced.

addi tion, the pads of any of the enbodinents of the
0 5 iR B TR SE S A B Rt st
pohshmg one or more wafers to maintain a high performance level. This makes the pad
service life much longer than conventional soft fiber-based pads. The conditioning process
can actually recreate the thin (about 1 to 2 mils) fibrous surface layer which continues to help
reduce the defects count, Wh11e the underlying hard fiber and polymer body sufﬁcxently fixes
and supports the fiber layer to reduce the dishing phenomenon.

Optionally, to form a polishing pad, an adhesive-backed structure may be attached to
the backing surface of the composite as an alternate means to affix the pad to a tool. The
backing structure may provide a medium for attaching the polishing pad to a tool and add
compressibility to complement the rigidity of the composite material layer. The rigidity of
the composite material layer provides planarity on a small scale, that is, over a small region
of the substrate to be .pc')lished.. The compressibility of the backing structure provides
uniformity of pressure over the entire substrate surface, for example over the 8 inch or 12
inch diameter of a semi-:conductor wafer. This ensures uniformity of polishing if, for

example, the substrate is concavely or convexly curved or otherwise irregular.
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t her ebet ween. Accordingly, e.g, the thickness range
may be between about 0.5 mmto 3.0 mm : To preferably
walewshhop7a desired hardness in the pad, the fibBeDUS2005/015492
conmponent preferably conprises a relatively | oose
network of fibers and this network is_substantially
c ohiigrastistely, fthe peagenti inventioa hssriy pertcmplaies the,uspioides., a Mylar™
i, r . . c [ :
fitm, RSN R P b BB SR RARYE S btk e B BHE potymeric fim
utiliz8® tHegdih tefheilitite agadhintbnt teedltaoh| ondhfs situsticay, &tk yorftemnptated that such
relatively hard but friaple matrjx. After tqe eet
Mylagas filfa apllpravide gnets Qfia }rﬁampﬁswiafédéx@g bytyghlf s@lwnﬂy serve as a
) I d i by buffin
mearf M LSy nt e BT (R e R coive |
rollers to renmove the skin-like polyner surface and
exipoadditidm b yat! dnother2furttler ohiiciah esboing@sthepddisbingrpads of the
of .the. fiber mat. ich there creat about a 1 to 2
preseg} jmNERIQAARY ERe g Hhroes PLRICIE 6h doMaRy Priponet ids Soluble or

IBBR At ipBliding SRy, T #HEAbESr YhartldisSofSiHe fpA&end AY8fi
Swe resullﬁa?s g)r%é%%mtj e ?}yl alé}?le Eatﬁgér) e%é;ibfa{the Scuredpgéc\flﬁner%non may

dissofneet wpon. cantach whthr thestutey, indedisg skundgsHthaif are leithen waber based or non-

stronger than the binder or. .pol r_matrix terial .
wate a7 i s rRGoD A Ry e iy 5 Bnfalf lidffpous medium,
and thBSolsetitiagpicatly watdrhe surface fibers remain attached
~ to the fiber and pol yner conposite. Thus, after

buffing, a small thickness of depth of surface pol yner )
i sSwanerdditionab fibeanpeoraparticly comppaent may dierefprer b dornied: of various

. fibhers, seqgnents ' e i .
sl B u8 ol bR LS Lt T i
alcoliol}) @bpolyiersi ofpoGNIANP! slecist polyhdriyiic heidy dutiatiodsi sfhjolygerylic acid,

surface hel ps . to reduce the defects, count faus d,%v
copolanery oA Pekyaualie eidarolizacahasides. dervatiies ot o ,YS%%ga% 5; gppolymers
[ f b ficlodsd i ot
o iRl 515, BOLOTES CRA L bB, Lodrvaves
of m‘afe&% b]c&d,dc:ﬁeenpot}ﬁlfmm ef padeic Acidor unly lfiprousher panticle fcbimponsnt is also
sur.f ace er of th referred,pad of the present.
DrefSTRRE AFTRIFFLPYAPY PR yr%%i&u%?p%**ﬂ’ee PSR e for example
chenliPg ﬁﬂ@&ﬁi&l&ap@ﬂ t‘hﬁllﬁ?g ggﬂ%lhg WF Eibers f%f‘ thellin ﬁ{)ﬁn oFhidosbathy of fibers

restlfts 1'n niuc hing of the ‘polished wafer ‘
or filnrchee wellsis dyrveswing, or keittihg tickiigwy. daadditomithé erientation of these

.I'n, additiop, erlgsion. of th f i ' d .
s SR PR G0l SR RS B T o
oriefTR¥d BRdbRERRAY paiitliodhé SirfiRe] drSitbREALONE @ orffReBnal configuration.

wafers-to mai htain a high performance level. This )
The fib&msor phdicieagbeing soluble, may also be selected such that after dissolution, a pore

is formed, wherein such pore size is complimentary to the particle size of an abrasive particle

that may be in the slurry. . Such abrasive particles 'typically range in size from 100-200 nm.
Accordingly, a fiber diameter range of 20 — 200 um is preferably erﬁployed, which has been
found to provide the optimum size for interacting with the particles of the slurry to optimize
wafer polishing. Furthermore, the optional soluble or swellable fibers of particles noted
above may be present in the polishing pad herein at levels between 10 % (wt) to 90% (wt).

The process for forming one embodiment of the polishing pad of the present
invention, i.e. that embodiment that combines the fiber component with the polymer matrix

component, will now be described. With attention directed to FIG. 1, the non-woven fibers,

10
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service |life nmuch I onger than conventional soft
fi ber-based pads. The conditioni ng process can

wa@edasaldeys recreate the thin (about 1 to 2 m | spCT/UbI00816815492
surfaee | ayer which continues to help reduce the

while th | hard f i b d
optioB g Fsfodi e it Fhnciit Toetr: o O ARG B ReIeS R8I may This is
fouodzved/ 85 ﬁ@ré@dﬁkﬁﬁwﬁtﬁ&hé’ p@iww m&memmpeﬁbnt @Bl ANgYobass shiéh as, but

forma polishing pad, an adhesive-backed structure nay

not lipeitedt toastieying,olippiag,dendferawgr-sall foa densfer weémgdﬁﬁbhstavélaﬂg saturate

e 5 0 R B B e WP b et o

effecﬁb‘@yﬁl@i' bedtifieh. PBkkn, therdriecdahatansl iadat @aPEiRs ’Dhéﬂ faftei Keating to
ement the.rigidity of the conposi te mater

dry ap aggd abgye the proegss js Hilownd by gaplinstipa ofheat en%\preswre fo the sheet to

set ﬂp e?ﬁls Z‘Iglfi) lél%@@es% %éﬁé}b genfﬂr-ega{ e e? ﬁ?&a'g'prefe% %1 1nT1 aﬁge of about

200 € GH@PE sapidithé Ipt'eesuiés inhg bb aedferablyshe uptmﬁ@()(pmm,vardeﬁhn the range of
formty of pressure. over .the entlre substrat?
about éP@-aQQO Por Th aheatesoofpaned e then; bilfedde remoye gelymer matrix skin

mateﬂhﬂ?%ﬁnﬁ ttlf/g %cﬁlsﬁﬁ‘lg] ﬁ?&gbﬁﬁ e Flggéct gc)ﬁ(% trlr%P 'be c@ﬂ%ﬁ&@g cut to a desired

shapé.s Optionallye hﬁtenimfﬁmg;mﬂdjaemw lager mpy bt Iapplwdste the sheet In add1t1on,

aﬁer(ggqf%rgﬁzjﬁ?orag 'S:l?ﬁ{ﬁ]gs Ivetg poé qané) E)g %‘p}y&#engq%r\}tpﬁg 1nh§rgy conventlonal
n RANRAYE kM A t

mam%?dée%h(r)afsr*ﬂﬁg{ g‘ﬁ)gnerlmfﬂr#ﬁrs g| zed thler ein I?do @%t %roovmg) 0
ﬁlrthélamﬂrovmcdlshhﬂg@etﬁ)ﬁnancbo atool. In this situation, it

is contenplated that such Mylar™ filmw !l provi de

noy e of anlnco ressi bl e | aye but |II ff.l tI

Sobvar sideacatst. She e v oe o R istay ponc e pofmponent,
and frRke ®5& Q€ tthy AoRMovem icBGpohent addi ﬁlisos’ituatldih yiaé Jnoﬁﬂﬁﬁv*&ﬁrls cut into

further optional enbodi nent, the polishing pads_of

sheefprandeheatedhaadt prgspedelp Seﬁcﬂhad@enélt:ﬁ@doﬁ%el@essmﬁmﬂeqhé at Preferred
o FAHRL 207 Do bRy Dy 00 A i s

shap8;fantl AsopEisALlly donveridd Smotayabdivesol ve upon cont act
with the slurry, including sI urries-that are elther
wat er based or ‘nonwater bas In se ond

poﬁa@ﬁ iLbglovy gramarsey the wp s:semp SHOLHEOEI P‘i?rﬁlanUfa"mred
acco?(ﬁ {Jmeggﬁéfﬁ%eth dst b SRl bt WRleRtion. SUCh add' tional
67 Sus © &r particle conponent may t herefore be forned
of various suitable polynmer materials, preferably
i ncl udi ng poly(vinyl alcohol), derivatives of
pol y(vi nyl

11
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al cohol ),

copol yners of pol yvinyl

al cohol ),

pol yacrylic acid, derivatives of polyacrylic acid,
w@eopshyses s of poI yacrylic acid, polysacchari dEGT/USZOOS/015492
derivatives of polysacchari des,

pol ysacchari des,

guns, de

Tadfion

copol ynmers of
es of gunms,

copol yners

of guns, maleic acid, deri s of maleic acid, or
copolynerspad maler ¢ acid. Such firbrous or paftjehe
conmponent neferably pre [t.able ..
process, sSSWP8?98§ nonwoven t ech 9?§ 8@¥°§%¥ bxh&fV@°&“°"
chem cal , {nmechani cal} or thernmal ponding of fiber%5wur
t he Iayinq down of 4 Ioose mat|of fibers or filagRBhSonentTwo
as well as by weaving or knitting techniques. {In
PR¥RIFA on, [the orientation of theke optional fibefadsPressed
Properyi ve tos%tBit@ pol |’EEl%Bngosur1 aces%Bicobe contr olrbgether*
A-Tmeran SUDIBid et-s—ray—be—ortentatedpredomrantiy
paral l el f0 '}ﬁe sur flace, or rFfarabry in an i
‘or t hogonall UB8A? | gurqtﬁ'ﬂS’ﬁ”O i pBinderdiD28@ir t i ¢ ¢§0% Binder
Bel ngI igl UlPiOEBO"/J'WM 1I[4mff5dx§3vmal 2CT RO-60 YLt hat a1 UeR20

is conpllnéﬂvgfy%éo

Pl PYFL

& R

)rasive

partlcle that may be in the slurfy. Such abrasgiye
PR J I fye A 1NN MM
L Uy M _bﬂ ITI L LRSI I_I LI AV Alr4vi)) I N

Thic g%ﬂﬁﬁpnolv.f% %?be %lgﬁgier apge of 20 - 200 E%1F§

preferably enployed, which has|been found to provide
Weight@/m¥t | MITThGd Z@0T OT) 4bHL PEoACTT NG ¥&g TyspNe pariT Cirgs. Qoo

the slurry to optimize wafer pollshing. Furthernore,

the optional soluble or swellable fibers of particles
Densitp{gaet) aboye nay1.be preseot i n the.spald shing pad|lerie n

at—evetsrbetween—H—%o(w)—to99% (w)—Fheproecess

for fornm mg one enbadi nent of 1hg pol i shi ng ng of the
Hargneessent i qvention, i|.e. that epbpdi ment that ¢ofbines
(shold1®) fiber |[compangnt |wothgt he pol Danerd |

will now

1.!

t he non-woven fit

ers, opti ond

yB@Lyomat ri X com
. i )

o Fl G

P

y including t

he

[ Compresstppner]

(%) ‘mat. This
mat ri x_con

t fibers,

is fdmi
onent usi

h
can be need

wed Py, 4 mpr e
ng a oroce<

S

h-pun“ﬁ’ed to f
ﬂbo \Mth t h¢
such as#,but

U

n

o)

[ﬁ&j@@r

m a

I|mtedto

sprayi ng, di ppi ng,

k

A g i bl e e e

BondMhiid ¥DO2VPOSARIN diRivaS &eEb Ak ¢olp) (Hliphati® pol Eétélrhrethane

Then,

the dried materi al
dmpaﬁme) heating to dry as noted above,
and

suncafe LT B Rutcil

*wa%@ﬁ@bééﬁ@@gdﬂlﬁ:‘x‘ M@é@% ddader b 75% bidoRghohamgpreSled @&g&ﬁer at
about 20,000 Ibs. at 300 Op

IS cut

et Gl o8

ni fe-over-roll
saturate the nat
ed wth the polyner

I'nto a shee
t he process |s

sure t

agergggg I]ilretﬁane polymer)

or

In addition, it can be seen from the above that in yet another preferred embodiment of

the present invention, two pads may be pressed/bonded together. In such case, thickness

naturally increases, and compressibility decreases.

Accordingly, the present invention

contemplates one or a plurality of pad layers for a polishing pad application.
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200 - 550 OF, and the pressures may be preferably be

up to 2000 psi, or within the range of about 500-2000
w@3005/170se5 sheet so forned is then buffed to rePOWES2005/015492

pol ymer matrix skin material to formthe polishing

Z { %?@arang%%&gd Bg{ell r{.gq) pg;sg g?%?ltlglg P:%)/]?tgxla?)pa;el}?ythg %ge E)P a needle
puncﬁéﬁ‘ﬁ@ﬁ—%vb@ﬁ%ér fRY, BRhGRP %)@1911{6‘9 mddx ¢ EBnen't Nat a basis weight of .
d|t|on after cutting into desired s he

IOOOgbm shichgredust frespntreplaind 65 haxdng a tlaﬁlsnessmﬂxgﬁh bham, a density of -

h { h I
0.5 0B EF iR D aq 0L 0% BBty 8 P i
| R RO kit sﬁbﬁlﬂgoeﬂﬁﬁécpﬂﬁﬁm@npﬂeﬁsﬁnqal 1heIfaBR=I] M¥e&stablished by the
process, one can avoid the use of th e polynmeric matrix
followmgomgqrdure arrst srampley are specifind devi-eguipaient tnggbAaies gages (Model
B2l oty e 0 0 YR B Bt BHPBlec 0 ames g

whichihas h agl gram 1dadiiee Vzr Maemivﬂtmm 658’ ’Qflarﬁaeﬂfooﬂ @8Yingebh WOne then
OF and pressures up to about 2000 psi [

randeyulyi selagtssoneswot e dheajagpl @W@ﬁamayke@o\ﬁ%a@ a(l’J’:as’F'hﬁ?%i%égﬂowed by
gen’dg]c ﬁ%{ﬁngwl“ﬁ”l spBE let‘e(le%H'H:f@ b St %ﬁll‘“@f i n%aé%xeﬁﬁ{) 1ge3records the

ads th Wer e manu acture accor
thlcl@esfsefeaﬂlng&tshm@peﬁrs tonethprdigital t readone nfieo it. GebBhies Istalld. One then

AeteT5a i SR BRI B4Ry SR G0 AT G EE V) s a 795 gram

li,p e 3
st 2SR ANERIE) 0 BHERR (EhAPRIBLHR 1AGFH o gty places

, “Mtspmbbntweeruﬁetﬂoahmqomwhef the*ghge apdid@:opdse@s d@lickness readlng as it
er We 0% and 7 ressed

appe%%%gfﬂsﬂlgéﬁa SepoH hsio DRt “ables bl BReees ik Ffieorded. One

calcdlﬁteﬁ-}i% ‘%%oﬁlﬁﬁégmf)ﬂﬁﬁbﬂr 'il@in? by RIbRalg foRni1a! %PO&hPREsibility = (Initial
preferred embodi ment” of The present invention, two

Reaqzmgls anbe&hpg/lmsddidadmgéa 108%et her. In such case,.

ttcsilgﬁlzisb 4 l | ﬁB%& 385\?% 636?gt§ogﬂ?nqo ?%%%éﬁ Iolf Iprgperties that the
presé‘rﬁ Nhesoat Iﬁﬁvﬁgﬁ aOpro8esB! fof %kédu\énfgf a PRHsHiAy §a8 i @ncomplicated
pol i shing ‘pad_application. Furthernore, as noted

continapes mannéfe ﬂﬂlésmﬁs fonveqhthyOﬁns: PrAcsHp Iy cRovide ygEdeflatitude of

‘ prop%%{ég ﬁg nﬁtlén C aﬁgﬂs ositf&gé) thvé{? Qre \&\Msglﬁlgu thu?ther, a novel means

rX Conpon
for providing improved fiber to bmder adhes10n is prov1ded through the use of bicomponent

fibers and matching the molding conditions of the top layer to the melting point of the sheath

component of the bicomponent fibers used.

The polishing pad' of the present invention is particularly suitable for the chemical
mechanical polishing of semi-conductor wéfers. The polishing pad may, ﬁowever, be used
for polishing other substrates, such as metal, ceramic, glass, wafers, or hard disks, in
polishing applications tha;t use a liquid medium to carry and disperse abrasive particles
between the polishing pa{ld and the substrate being polished. Having described preferred
embodiments of the invention it will now become apparent to those of ordinary skill in the art
that other embodiments irxlcorporating the concepts of the present invention may be used.

Accordingly, it is submitted that the invention should not be limited by the described
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| OOQg/ m2. Such product is contenplated as having a
thickness of 1.5 - 2.5 mm a density of 0.5 - 1.0

w@t@s11@7har dness of 30D - 70D, and a conpr essPOI/UB1095/015492
of O 5-2.0% In addition, it should be noted that

ey GoPBATRR Dbt S BB oS T, Bl Bt sopents

clainROUi prent is an Ames gages (Mddel B&600-1-04). First
one determ nes the initial thickness using one
speci fied Ames gage which has a 287 gram | oadi ng, V
"dianeter anvil and 3/8" dianeter foot (plunger). One
then randonly sel ects one spot on the sanple which is
marked with an "X". This is followed by gently placing
the "X" spot between the foot and anvil of the gage
and one records the thickness reading as it appears on
the digital readout after it becones stable. One then
determines the final thickness using another specified
Ames gage with has a 795 gram | oadi ng, 4" dianeter
anvil and 3/16" dianeter foot (plunger) as foll ows:
One gently places an "X' spot between the foot and
anvil of the gage and records the thickness reading as
it appears on the digital readout when it becones
stabl e. AU hi ckness data are recorded. One cal cul ates
the % conpressibility by using the foll ow ng fornul a:
% Conpressibility = (Initial Reading - Fina
Readi ng/ I nitial Reading) x 100% It should be clear
fromthe above description and conparison of
properties that the present invention provides a
process for producing a polishing pad in an
unconpl i cated conti nuous manner. The pads fornmed by
this process may provide a wide | atitude of properties
due to the conbi nations of conpositions that are
possi bl e. Further, a novel neans for providing
i nproved fiber to binder adhesion is provided through
.the use of biconponent fibers and matchi ng the nol di ng
conditions of the top layer to the nmelting point of
t he sheat h conponent of the biconponent fibers used.
The polishing pad of the present invention is
particularly suitable for the chem cal nechanica
pol i shing of sem -conductor wafers. The polishing pad
may, however, be used for polishing other substrates,
such as netal, ceramc, glass, wafers, or hard di sks,
in
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pol i shing applications that use a liquid nmediumto
carry and di sperse abrasive particles j between the
w@elosainenyy pad and the substrate bei ng pol i sheRCT/HS2005/015492
descrl bed preferred enbodi nents of the invention it
5 no(\iv becone apparent to those of ordinary skill in

Wha{’ﬁé’ AEA %3t ot her enbodi nents i ncorporating the

concepts of the present invention nmay be used.

Accordi ngly, is submtted that the invention should
1. noA}iaéfOHWIEMgwubmt@mmMenbodl ments but rat her

sho d onI limted b i kit and scope.of 1
ohdieBBbaRE carore Lratfeitiden MNGIG ARk woBt a basis
welga@ |o'deB>bﬁ19 1@0-25@@ C?(ﬁﬁ &nf O4REdoRd Nebmpdnbht Sém pm% me?élymer matrix
conprising a needl e-punched non- moven fiber
commnts seidi fhounpcorapanent disibpgdongpifopelmen massopemponent, wherein

i SATEGRL ST B P BB o RPN 6918 70D, i

fiberGRERIEHBEAE at a/\llaeéleifrabaﬁil@m%(svt):har acteri zed as havu ng
a Shore D hardness of between about 10D .to 70D, said
fiber web present at a level of -about 10 - 90 % (wt).

2. abougsgggpdgﬁggb%:@résa@ﬁ&%ﬁﬂgﬁg U ? o :3§|Om %her ein

sald pol i shi ng pad is further characterized as havi ng

pol ﬁ%gcgﬁ{c yr;rle ‘?e’rlé%fﬂsdaép ISIFWEe ar @ f r y ﬁliafterlzedd as having a

onent
Surf#m%’%* e S e %‘ﬁer%ﬁﬁﬁﬁgﬁg P ponent
flbers conprlse a phyS|caI bl end of two fibers. 6. The
im 5 wherein, said bico one t. f| ers are
4 S ipmdpione L eregu said pegwoyen 08 Bphgorent fbers.
mhereln the bi conponent fibers are conprlsed of
pol yet hyl ene, pol yet hyl ene terephthal ate” pol yest er,
5. polThepadief dainpdiwherap yaid bécongonditdibsesdconiprisk aiphiysical ‘blend of two
further including a binder fiber. 9. The pad of claim .
fibetg. herein the polyneric matri x conponent is conprises

a
6. The pad of claim 5 wherein said bicomponent fibers are of a sheath/core
configuration.
7. The pad of claim 4 wherein the bicomponent fibers are comprised of polyethylene,

polyethylene terephthalate;f polyester, pelyamide or polypropylene.

8. The pad of claim 1 further including a binder fiber.

9. The pad of claim 1 wherein the polymeric matrix .component is comprises a
polyurethane, a polyacrylate, a polystyrene, a polyimide, a polyamide, a polycarbonate, an

epoxy or combinations thereof.

10.  The pad of claim 1; wherein the pad has a thickness range from about 0.5 mm to 5.0

mm.
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pol yur et hane, a pol yacrylate, a polystyrene, a

pol yi m de, a polyam de, a pol ycarbonate, an epoxy or
wa@eovbitnsts ons t hereof. 10. The pad of clai m 1, P@ihesmo5015492

the pad has a thickness range fromabout 0.5 nmto 5.0

11, {8 oRE B b it B kgt o360t e 39 mom..

claim1, wherein said pad corrprlses a plurality of
| ayers, wherein each said l%é is characterized as :
12. twa‘hc gpnqb@rﬁ ehimsl swissrpinesashpddagasmprises argurakity be}wcnsswhqem each

said ﬁzgﬁarr o cor[oon n Cgvg E:ér%h(g%pg xi?elg,h%acg#a%gigpned as comprising a

first J&Qrp%ﬁ&ﬁ &fn’fﬂ%sﬁ{gj a SheS e PUHCIEE RN BYerC BBRY (web M Bbasis weight of
said fibrous conponent

matJi1 x conponent
abovéi |1§ Tzisﬁngé'@i andl s36cand mryn@mnhmmm@mgam@lwm majyiveeanppnent, said

ﬁbroi.lﬁagg 5@1? g‘leﬁp rg’gth%ﬁ%g 1% p!al r %lgxtrpé d[‘l ?% ﬁér%gb%efnt,b &herenh said pad

| compihiéiig alflatiy dAyesak d:hﬁﬂabteﬁzéﬂeis pav@seatShate B h&isdss Of between
‘ about 10 - 90 % ( %lneachlaer of saldglurallt

abous fl 0D 0B, said, ﬁbphév dresshi #a lowdl ofmbeytaliGnr 20 b 6WR i each layer of
[ther includes a soluble or swellable
SMdéﬁkgégggﬁ%%ch solubilizes or swells in a polishing
slurry 14. The pollshlng pad of cIa|n113 wherein said

po .S in forn1 fibers rei
13. pr The gelistine H%pfm#e deim, rean pad pag eﬁg&u@éﬁrﬁpﬁ@ wswellable
Y, ven fi brous
polytf wBl Ehngings s?élﬁm%%vﬁ’?ﬁ%?é‘ P0592500 of m2; (b)
prOV|d|ng a polyner matri x to coat said non-woven

fi ous co. nt, (¢) gonbinjn non: mpv
14. 1 B FOUSERBANY! st ISGRRUR L PBERT: e Pafid foFp of fbers o
paﬁ§ugject|ng said polymer matrix and non- woven fi brous
conponent - to a tenperature range "T" and. pressure to
set density and thickness, and wherein said pad has a
Sh re D hardri of. bet n ab ut 10D.t o The
15. o S Bobeod B e o bR Sostit e onr o
con(q)one@}owalﬁ dGBa-WRiven m%iﬁrébmfpbb&ﬁ at\h bakiPREight of 100-2500 g/m>;

conponent with a nelting point of Tm, one conponent
wi (B a providing a. polymer matrix to coat said non-woven fibrous component;

(c) combining sald non—woven fibrous component with said polymer matrix; and
(@ subj ecting zsaid polymer matrix and non-woven fibrous component to a
temperature range “T” and pressure to set density and thickness, and wherein said pad
has a Shore D hardness of between about 10D to 70D.

16.  The process of claim 15 wherein said non-woven fibrous component includes
bicomponent fiber with one component with a melting point of Tmy, one component with a

melting point Tmg, wherein Tm;<Tmg, and wherein Ty is within temperature range “T”.

17.  The process of claim 15 wherein said fibrous component includes a binder fiber with

a melting point that is within the temperature range “T”.

18.  The process of claim 15 wherein said temperature range “T” is about 200 — 550 °F.
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melting point Tm, wherein Tm <Tni 2, and wherein Tm
is wthin tenperature range "T". 17. The process of
W@ b@sma3s wherei n sai d fibrous. conmponent i nclBPOEESH05/015492

bi nder fiber with a nelting point that is within the
tenperature range "T". .18. The process of claim 15

19. whEhepiocessiof CIaaérﬁdérVémla sqid perssure s yR toaheut 240 Psi. 550
OF.19. The process of claim 15 wherein said pressure
Is up to about 2000 psi. 20. The process of claim 15

20. whEheprocesiod clairadSurleerein siié pressure abloattve&0iboR0 H00-PRAN psi.
21. The process of claim 15 wherein said conposite
sheet includes a top surface and said top surface is

21. abm@@%ces%?of cldif, B &SR $afd &onfidditd Shdet [richRtes ar&# Y138 and said
the s eg of cutting said conposite sheet into shape to

top stifaen isabded| i shi ng pad. 23. The process of claim 16
wherei n sai d bi conponent fibers are of a sheath/core
configuration or a physical blend of two fibers. 24.

22. ThehppReesorefainl 13 Mithé wkidiak thd {6y bf GREROHEN borhpdr@e Sheet into
are conprised of polyethylene, polyethylene

shape tr Bphtsaisd palishingpRdest er, pol yani de or pol ypropyl ene.
25. The process of claim 16 wherein the polyneric
matri x conponent is conprises a pol yurethane, a

. 23. POTH&GHYEERE f Eaid®! 1S WHERRE said Biobdpohche , fitkerd atey 3 & gheath/core
a pol ycarbonate, an epoxy or conbi nations thereof. 26.

configupation & 8 physigdtlend ofgwa libetsst r at e using a pol i shing
pad, conprising: (a) a pad fornmed from a two-conponent
system a first conponent conprising a needl e-punched

24, nngh%\K%tgﬁesjsi bﬁrcéa‘ilﬁb 1of vﬂlgbéiﬁi thewblcghipondntalibers are comprised of
100- 25 g/ m and a second component conprisjng a

polypiBylene pokithlsnedeicphihalate; elypsiers pelyanisde o5 rplyrEapylene.
distributed in said polyner matrix conponent, wherein
said pad is characterized as having a Shore D hardness

25. of Thetprexess abecldim 1@ wheretOhe paliyohefit heatriwedonpoesEnts @mprises a

) ) o —
polyglglrlgégp% Sfplél%grg(, Jt%?agml}j%}%‘@r{%(aﬁ)@y% \e/,la% bggla%ige? t'c)lslt)orl}‘élcta(rabona’ce, an

epoxy or combinations thereof.. '

26. A proéess of polishing a substrate using a polishing pad, comprising:

‘ (a a pad forméd from a two-component system, a first component compﬁsing a
needle-punched non-woven fiber web of a basis weight of about 100-2500 g/m* and a second
compoﬁent comprising a f)olymer matrix component, said fibrous component distributed in
said polymer matrix component, wherein said pad is characterized as having a Shore D
hardness of between about 10D to 70D, said fiber web present at a level of about 10 — 90 %
() |

' providing a substrate to be polished;

providing a slurry; and
polishing the substrate with the slurry using the pad.

27.  The process of claim 26, wherein the substrate comprises a semi-conductor wafer.

28.  The process of claim 26, wherein the substrate comprises metal.
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polishing the substrate with the slurry using the pad.
27. The process of claim 26, wherein the substrate

W@ wpHniees a sen - conductor wafer. 28. The pr oRPEEESIN5/015492
claim 26, wherein the substrate conprises netal.29.

' The process of .cl aim 26, ai ,d d further
29. i n&heprogess 0&9{ , WheteH saé.de E%d ﬂl&fi@r i5Fludgict polymer Which is soluble
ors aglelqmsélaq,gﬂgnﬁ%ggfl 30. The process of claim?29,

id so e po

erein sa |l ymer, upon solubilizing in
said slurry, prOV|des a void in the pad 31. A pad for

30. pojﬁhé\g’iéig‘% S?Pgéﬁﬂs t, g\fl(l:f‘gel i ncagﬁl&mo g%%ag hsgﬂlbﬂlzmg in said
02 96 ein said pad is characterized as
slurr%oﬁo%ﬁg #d4n t H@"}ﬁid

aving a Shore D hardness of between about 10D to 70D.
'32. The pad of claim31l wherein sai d non-woven fi ber

bi co ent fihers. The d of clai
31. 3 ZR\/WE tlg ?@a ﬁf)ts GEWPIIFING élrnfeglre é)uBf;IPeg non-woven fiber web of
a basﬁb@@igﬂf 6PRUE 906-251)6 Fhi’ ORh @einSaliPadiis aﬁarpét&%d% hb¥iBg a Shore D
bers. 34. The pad of clai m 28 wherein the
hardmssoﬁbdﬁ@ml abausd PP ta78Dconpri sed of pol yet hyl ene,
pol yet hyl ene terephthal ate, polyester, polyam de or
pol ypropyl ene. . 35. The pad of claim 31 wherei n said
32. NOThYPYESS dIGin ] 3 NehuRRSsaRd RodEeved fib&fweb3ficluddyei@aibodent fibers.
claim 31, wherein the pad has a thickness range from
about 0.5 mmto. 5.0 nm 37. A process for
33. maqnﬁ% a§é g 'f ngl &pﬁ \ﬁltféréig Qaﬁg }?l%gﬁ{g&lléllt nﬁbérp ? gpi sheath/core
rovi |ng a non-woven conponen as
conﬂge;tgfaﬁl@fapl@&cﬂﬂﬂﬁgwﬂt%o fibeys. subj ecti ng sal d non-woven
fibrous conponent to a tenperature range "T" and
pressure to set. density and thickness and wherein said

34. gaQ%hQ %@d %?%%%8%@5&%@ $iBhn @émr@m;ggn%%& 8f polyethylene,

he process of clam whereln
polyaibglene verepHthdlate Lysolysstapqodyamide ot palgsropylenerponent fi ber
wi th one conponent with a nelting point of Tm, one °
conponent with a nelting point Tm, wherein Tm <Tni 2,
35. an ffh%"?@& 6 Baihi31 kxaaemﬁ BidnbEIBOERHS Sk ARYE it Ber.
ocess of claim 37 wherein said fibrous conponent
[ ncI udes a binder fiber wth

36.  The pad of claim 3:_1, wherein the pad has a thickness range from about 0.5 mm to 5.0

mm.

37. A process for manufacturing a polishing pad, comprising the steps of:
(a) prov1d1ng a non-woven fibrous component basis weight of 100- -2500g/m?;
(b)  subjecting said non-woven fibrous component to a temperature range “T” and
pressure to set density and thickness and wherein said pad has a Shore D hardness of
between about 10D to 70D.

38.  The process of claim 37 wherein said non-woven fibrous component includes

bicomponent fiber with or%e component with a melting point of Tmy, one component with a

melting point Tm,, wherein Tmy<Tmg, and wherein Tmy is within temperature range “T”.
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a nmelting point that is wthin the tenperature range
"T". 40. The process of claim37 wherein said

WO erppaI@rare range "T" is about 200 - 550 OF. HAT/US1065/015492
process of claim 37 wherein said pressure is up to

t 2000 f cl
5. 20HF pRES P elam Forvimen aRL RO uD St Gerhahls b oer wit
ameR R Rt 1§‘!}Vﬁhﬁ‘t§gteﬁ+ﬂe¥dﬁ?&r lged ng the step of

ting said conposite sheet into shape to formsaid
poI i shi ng pad. 44. The process of claim 38 wherein
of: a .sheat h/.

40. 3o BOParRERRR 31 RiRs Mif <Pnfutiiadl P! § shaut 299 - 550 °F.

The process of claim 38 wherein the biconmponent fibers
are conprised of Eolyethylene pol yet hyl ene
41. t eFlgpronessaf elaim 3I7 ydisrain said repaiie ifcuvio averiAN08Msi- ene.

42.  The process of claim 41 wherein said pressure is between about 500-2000 psi.

" 43.  The process of claim 37 further including the step of cutting said composite sheet into

shape to form said polishing pad.

44,  The process of claim 38 wherein said bicomponent fibers are of a sheath/core
1

" configuration or a physical blend of two fibers.

45,  The process of claim 38 wherein the bicomponent fibers are ‘comprised of

polyethylene, polyethylene terephthalate, polyester, polyamide or polypropylene.
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