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PCLI SHI NG PAD CROSS REFERENCE TO RELATED APPLI CATI ONS
The present application clains the benefit of the
filing date of U.S. Uility Patent -5 Application
Serial No. 19/843, 111 filed May 11, 2004, the

- teachings of which are incorporated herein by

reference. FIELD OF ME | NVENTION . The present
invention relates to poPORIHARPRAR and nore
particularly to a novel 10 conposition and met hod for
form ng polishing pads.:- The polishing pads of the
present invention are especially useful in

cheni cal - mechanicsiuRidRe 18 Mk AR kS HOSIEA! oS

during the manufactine of sem=-conductor and rel ated
devi S Th ventiop relates to pads co ising a
need| eé“% %ﬁﬁt??“\ﬁg‘%ﬂ]? bepeitt|of the filing gate B%ﬁsdﬁmt%hﬁateﬂf
anﬂicateinxseﬁﬂ NAL0/3437EN SIS BE2004COBRANRY: of WRES Se
|oqﬂ¥%% edded in a polynerlc bi nder. The pads
ép§a i ?6 “'¥¥°cheni cal - mechani cal pol i shi ng,
elthef with or without a need for abrasives to be
i ncluded in the polishing slurry. The pads forned

“fiout the needl e-punched non-woven textile and-

optional polyneric bﬂﬁ@éﬂmﬁﬁviﬁﬁmﬂwwmcessed in a

manner to supply pads having unlque har dness

char aBé @fdsék 1 Fentibia b iV
for_thegﬁbli%g 0 erat?&%ﬁﬁﬁﬁg addltlon %Mﬁhagmﬁﬁ’a’de
BRPYHERSROSBARY oy R h oleiog 3, Ghe okbhingi g athe present

HRaH e m;z&eﬁmm HBHRMSILARES §1m§f%%§%@gl‘h&95& dnring the
. enses an

THE INV&ET %%éears opti cal
ted Jedepsp She Biverdion yelates to pads comprising
Qﬁﬁ&b@% tcxﬁ'ﬁ;ag?orﬁg&rgr Elﬁtcéﬁfré ’Oft\?FHl&I may comprise

technugughhas been applle as a neans of

5 Fpfenaliystbedded & & eplymenis bipdes Tb¢ pais jarec@fable for
&mﬂmmai PolishRETIhAGiBYT WiBt Dleod G UWRMELsIHY Be included in

 hEhing el T polilouniskom b nebrpsidpme; v iextlo snd

opUoHRDpoIRRkid 8306 by Sé biveaBeddin0X intBindFo% P fpaé?s Rl unique

terconnect . éﬁgq¥that t he upper surfdce .
"I"“ﬁ% %Be%yﬁma ure gtable fog the pp*ash@g owa“hm In
aGdifps m@bﬁ&ﬁﬁﬂlﬂﬁﬂ Blbsdnf m&hﬂﬁtmw%%&&e& Qsinf €an ncomplicated
-u derlilggﬁnetal I nt erconnects. he rapid
cﬁ%@% seni conduct or technol ogy has seen the

advent of very large scale integration (VLSI) and -
ultra large scale integration (ULSI) circuits ‘
resulting in the packing of very many nore devices bi

snal | er areas in BMEFROMTRIENINYANEORAt €. The
greater device densities require greater degrees of

Pl angrishiby! feaRS offical Idises Mh®36hich &fi@lol Whaflls have besn polished by
chemical-mechanical means. More recently, this technique has been applied as a means of
planarizing mtexmetal dielectric layers of silicon dioxide and for rémoving portions of

. conductive layers within’ integratcﬂ circuit devices as they are fabricafed on. varions

substrates. For example, a qonforﬁ:ﬂ layer of sificon. dioxide may cover a metal interconnect

'such that the upper smface of the layer Is characterized by a series of nou-planar stf:ps

correspondmg in helght and width fo the underljnng metal interconnects.
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5 lithographic processes required to formthe greater

nunber of devices having smaller features

i ncorporated in current designs. Mreover, copper,

because of its |low resistance, is increasingly being

used as int-erconnects. Conventionally, etching
-t ecl Gpidadedies! iecholiQnth @O bER10RY Y 6ldi iBe (AREOSS very large
Ca%n_d i nsul z&gg surfaces. However,.certain netals, o
scajgareptafipn (VhrD1and; yitra dayes sorife Biigeraion (& HSDegiroite esuliiag in the
pacRBig dFRAF BIABE Ghdte @BVWces B sntdihr 3Fels ﬂ?%rsﬁﬁ&gh&%to} Qubstrate. The

amenabl e to etching, thus the need f
gregpredrvics| denpitios s tidse erpuen desrasg of olemyrity to permiffihpihighiet yesolution
Tithb R o1 &hro Ol Ses o | ‘ﬁ{é% LS bl |
. T@?%oééag%icqgi Qahgéggne %%%éﬁg%g?kgggg%%%ﬁﬁgé&gﬁﬁﬁﬂm“ﬁ
megipgrpieR dgr egstent dpsignse s Svioraover,r sappbl, drekatse naft #d ldvayresistance, is

el . , . . fn oLl owi na _

incle PP BbE el AprndBber, (R0l K AU o wsed 10

plamatieh conguctivedngtal)cantli insfatorassikfaced. Favenek, catit Micialg desirable for
. [ | aced..over the first 15 netallized | ayer, .

thif, B Sl RGBT hort 500, T HEP DR M ABuF A Firghot readily

amenalyleto aichingg thars §earadiforakdmicdibiahate pABENGCRIPYgS are
formed by filling the holes with netal. A second

bl ket,metal |layer i.s fornmed over the second, ... - )
i ns 1ac%lllj"r’l g&‘F ay e’ t’ﬂ%’ﬁpf'ﬁﬁgon&f’%‘&tqﬁ? ey g’d cifbpgraphic or
dardatvend proséssan dFos egamnsle,n tadlithd @y S prodis, 6860BENIAL tidkal layer is

I ris sked. and .etch tQ forma second _set of
depotdiqn B4 Ti%%naﬂﬁgerp? loadag jwhiche sleglrigy] Haes are formed by

subtiRGué Eteling ehrG@ited e nlale AeRbsROinAAMinGSayef B J1B&A over the first
%ﬁgggfene technique is described in U'S"~ Pat. No.
metglizedglayergand Boles, aig patierngd into the secppd dnsgletips laypispsing @ssecond

* masR! NG eOBE of PRgdirk ERBhed BY ¢ G8led Qi H&&LE}\}B%\Q/%Pd blanket

because of thelr susceptibi[ity to etching.
metglgyer issforned,ovey thsf scoudparnlitingdaysarthopluge clesttitally connecting the °
ﬁrst%h&' B0 Oat fa?&g S'&ﬁ&ec%%ﬁh% lgsg' Jyﬁgﬁkgc? and eet‘gml Yo form a second

however copper.does not have desirabl e propérties: - :
set off dévtnicabimast This ptoctss ngrep2ddhas edqinoabiol gentiaee theidedied device.

\ er surface of internetal dielectri
The i1 oue H d Bk fin 0. 8o MG RO e o EhSR o
optical resolution of subsequent photolithographic.
pr BresatlynYLST wges alwenjuuna footdlyy woteng dny tepstep farthe plugs because of

-dj el 4 C.SU ces,; . Loss af optical resolution . .
thei SEEEHIRE o Yot T BvRre e i i of 58Pt i, Fsri to cither
alunlifiing @v eungstedi emakifd) és Sb@ deshablghowsrel asp@er dbddenot have desirable

cover age of second netal |ayer over ‘the dielectric
prop W%ﬂpﬁyaﬁg”ﬁgmﬁhconpléte, | eadi ng to open -
circuits. : In view of these probl ens, nethods

haveridiieanirethe hepbistd i ayper kitick BE tHeNpRIME didiedsc Byer have
One such techni gue

' t-he (et al d dielectric | . € | .
seveif SeEi s FRAIEIRG i D DM iU ) SUbBRGRY DRI bographic

proc&@siyR ney IhigRaRI Y n¥RplaREl BMRnEOhRRERY AL of optical
hem cal - mechani cal polishing nethod is described in

resolgfion kvess the desoption et Whish linos gupyaimcprintes. pdpeovers whego, the step -
heigfh fSOMMET HeOOREraBO of S rnd itEel Aofer BYEF o dfloctrc layer niay be

rel ative

incompletgoleading tompes cirmiter - connect ed t oget her by a

relatively small "anmobunt of a pol yurethane adhesive
bi nder, or nmay conprise lam nated |layers with

vari ations of physical properties throughout the

t hi ckness of the pad. Miultil ayer pads generally have
a flexible top polishingckgyer backed by a | ayer of
stiffer material. 10The art conbi nes the chem ca
conversion of the surface |layer to be renoved, with
t he nmechani cal renoval of the conversion product.

| deal Iy, the conversion product is soft, facilitating
hi gh polishing rates. CWP pads nust resolve two
constraints relevant to the preaent invention. The
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It is generally known that prevention of dishing

requires a stiffer pad. Thus, a hard polishing pad
usual ly has better planarization capability than a

soft pad. However, the defects Count is much higher

than with the soft pad and the w thin-wafer

uni ;oK bFihkse prstlehd, Yndfé@nhavebBen evoRved &%lﬁﬂa@iﬁe thdappr surfaces

ads may be conditionabl e, ich rreans at the pad
of &?r‘?‘%té]ea@od‘&]&ﬂﬁf’t lpssEs. c Qne EE‘%? teglniges ghanical polishing

(cmﬁﬁﬁﬁgﬂaﬁab&ksn%rpoﬁ&]ﬁ@ ageat ¥8rke@ bl @rofan dgﬁagowbﬁénﬁ&l&.{b%hamcal

surface by renovi g WOrn areas an

PO]H*B@& wethydjis dewcsibediin i ggt%taﬁ)é’mﬁpﬁ Np. 494HS36,t leaBeygr, ot al.
Coldth oﬂ%@? g éﬁ&[ arfWEhe b Qgéiﬁtwe gefibie %?%maﬁléﬁéh as non-
i oni n shin

recondi si'tu a SO0 nea t at po
woyeo fibers vintet- mmaeqit@cl together dyyl acrelﬁmly issaljr ayanuny of a polymethane

ool BEfr oSt R0 U BHR GlIBNEL PR Broperis

erern-i
thr@fghalittb&jﬂlaﬂmas hf e padt dMukislayry padrege&ethllp haveadfexitieltop polishing
fol.l.owed 5 by a second polishing
lay%r?)ep dsy ayrépg#su mgté’f‘alof pads and abrasive

conpounds di ffarently optintized in conparison tb t he
fi rBte GP dithcosnbinms thee ¢tlicmbeat ommmmang}fph@mﬁse g, to be removed,

eov uffers from t densi.ti
wit Do P Sch renStl O B b AR s AR SRauet i
sofip FilAsting i gHOplisiGAR r4na 0 TMP Padriist €ablve anslcomsigaints relevant to the

preseRbipReiinn. Thatorios g SLPE s (e Rieh s e soment

resifibatf | OB paitefias Afiévah& bt feAOdivéftion! i NRE brobldiPBf local over-
St acked non woven and ot her ave

f pad
kiag; abypdmowp @s rishing' Tiﬂﬁlsaﬁlet&%&és Y a@a%@amn@@tdtd@mg CMP
of Iﬁé@} sk QT MRACEonedIPRUG tﬂabb&vén%oﬁ Qf aghﬁy%m K stiffer pad.

brous pads _have not been sufficiently durable and
Howwmoassmmwi witht stigfeCpmdspisdbe dendency towards an increased number and

density of surface scratches z;n_d defects. Such defects correlate with low yields of product.

Some of the mdsé commonly used polishing pads for manufacturing éemi-*conductor
chips are a very soft foam pad, or a soft non-woven fiber pad. An advantage of a soft ’
polishing pad is low defect density on the polished wafer and good within-wafer uniformity.
However, soft CMP pads suffer from very short pad life requiring 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

It is generally known that prevention of dishing requires a stiffer pad. Thus, a hacd
polishing pad wusually 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 condi_tidnable, ‘which means that the pad surface
condition can be regenerated vsing a diamond disk or an abrasive roller to recondition the pad

surface by removing womn areas and embedded debris. This reconditioning capability means
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Accordingly, the need exists for inproved fibrous
pol i shing pads. A high quality pad should neet the
foll owi ng requirenents: produce extrenely |ow defects
counts on polished 15 surfaces, cause extrenely nal
did-l1ing and extrenely | ow erosion of pol i shed

th W HoAE B maAPElst bk Yhglr @D sdff . | S8 r&¥hfRSHidY ;ﬁ s34 also means
recon |t|on|n None "of the exi sti prior art
%ﬁ%ﬁ

reducedhi ch are

needed for the future generation.of CwW processes

new Ay ReaR thEVPoBREmS rd REHdRICksn Elfﬁg%??:e iE

reqU|renents articul arI one nman

pomﬂumyl ¢ffegted @t & dighi rntaowa@g ULl pa@m@whmmm followed

by R4 Bt sip WP SRAPRRS AT o (R ABRARDS Oltenty

opfized lim ngnpansubst thafisst sbnfihisds aglmea:oﬁsunsug prowp&m:dntnoreover it

s B, i iR, S Lo B o bl bl gor o

pledaiolipieCMirphds ate coigal aﬁm:e as Rigsbriantras ﬂleebﬁpoaﬁﬁty The prior art

b, 5P i ARGl B L oh B e o prsgin sood

Iéﬁﬁ&mmﬁlBﬁmh%ﬂmﬂ@hMﬁﬁ%ﬁdGﬂﬁiﬁgﬁﬁdf hiva provid |&%nﬁxﬂ¢nan
P filanment, and wherein said p IS %ﬁgracﬁgilggg as

attepaptith @bt@nsh@t% CYE) pecfpeances fHORe YRR diin 45 120 1d tigck)ofibrops pads
gb&%% | of .
haé%%ﬁg&%b CD@@ X?EMBEQﬁ&dIn accordan%g@ th ;esegond

- aspect of the present i nvention, there i's provided a

existy fios irmae veddlahipisipolivhipepads nA Wighapality pad B
sho djﬁﬁetvtﬁg f&fgvﬁnﬁ%&*sgger AT myjigg “H%RQ B on polished

ereln sai rises
mnﬁmcpnpuaemtumdbémmﬂdmhpgﬁsdngﬂxmﬁwhmﬂqunmupﬁgﬂmbmimgﬁmm;amr

thi { .and
b fO0E ol AU O i B R e Sty i D s
canpiaeett ol Of B rkfirBmont YRGB RR GbeJGF TGiHo BRA peaStion of CMP

Profcieh o AIGH, PBR HCGHF| P4 By IGEHR, SPSRcl o hese Fedaren

oL

pmﬁ&ﬂér%%ﬁuﬂ&tﬂedﬁﬁn&ﬁﬁ@ﬁﬂﬂﬁwd%nﬁmms i n which:

Fig. 1 is a schematic of one preferred manufacturing
process according to the present invention.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT -~ . Stil

ot her objects and gdvant ag fth resent invention
will becone readil %?%ﬁ?ﬂ%&@ﬂ%@ skilled in the

art fromthe follow ng detail ed description, wherein
preferred 10 enbodi nents of the invention are shown
and described, and as illustration of the best node
contenpl ated of carrying out the invention. As wll
be realized by the skilled person, the invention is
capabl e of other and different enbodi nents, and its
details are capable of nodifications in various
respects, w thout departing fromthe invention. A
pol i shing pad conprises a first fibrous non-woven

pol ymer conponent optionally 15 enbedded in a second
pol ymer matrix (binder) conponent. Typical non-woven:
textiles suitable for use in.this invention as the

fi brous conmponent of the polishing pad are preferably
pol yester, although pol ypropyl ene, polyam de,

acrylic, polyethylene, cellulosic Materials, such as
rayon, and conbi nations of these fibers may be used.
In particular, biconponent aers, wherein the core and
sheath materials may be different from one anot her,
or in a side- 20 by side cénfiguration, may be
preferably used as at |east a portion of the. fibrous
conponent or as the entire fibrous conponent. The
listed fibers are neant to be illustrative of the
types that may be used, but the invention is not
thereby limted to the enunerated typos. The fiber



formthe 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 neasured by
Dur oret er Hardness test nethod ASTM D2240. In
addition, all hardness ranges within said ranges nay
be enpl oyed for the preparation of the polishing pads
di scl osed herein. Accordingly, hardness 30 val ues of
10D, 11D, 121) and so on, up to a preferred | evel of
70D are contenpl ated herein. The opti onal

bi cOmonent fibers enployed herein, preferably of a
shehi heaodance ovish auosi aapectoof the prebenbinventden, there is provided

configuration, and provide .an advantageous feature as
2 FRA AR GEGb PRSI GHEPGHIENE THehUHeT Ry nsme & non-
wok R B Gk Br RISt BRI THELBbU' 208LEBHNEMT Bnl"E second
préssing and curing process. ternatively, one may
coRpph&it olipAdiRlr fa Belymahimdirial sombon@t, haue first component
_nelting point that is within the range of
distrébried it said pokonrematiy pompengitewbengH sidaegsvoven fiber web
W t.hout. bein ound by t heor it.is believed. that -
coBRiSS iRt RO RS o dapRe oAty itin a single
filPREMCER Rxhl%réﬂﬁ Q:%Lds aDsk EheaRehadiPls ARlinE % SIRFRQY Rkdness of
wever, in the rgad context of the present
betweearboon] 0 Bng 2% IYissidussedonar Bbénvely preses at,a lzvel of about
sheat h-core construction is not the only form of
1049080 MBnent fibers, as the invention herein
contenpl ates 10 bi conponent fibers of other
constructions, such as a physical blend of two
fi DRI Siccordance WHE W s@QndNBYpe6t WRtBET FleSerft Oinveft®on, there is
pol ymer matrix conponent include nost conmon
praviddadne pad Soi polstdng kesubstretet ¢omgprpohy aenra- wovem fiper web of a

physi cal form suc pol ymer, di.sper.gi on and/ or '
basig, nW@’iggb Fhiehiti 313)9?52@ 2t OISR N iy DPRPROVERs fiher web
co%@ﬁ@égp@kﬁgﬁggaﬂ pfgfe)'i;% 8?1)5}%)1&1%1@?&%%032[{1%6%156& Welir?g single
filpedt aadiesid padl iy ehabeiai2d, as Havaida Shoxd Bshar@héisrof between

polyniers that have a rigidity sufficient to support
abauid OfP 9 dUP.conponent may al so be used. In this

regard, it can be appreciated that such pol yner

matri x conponents thensel ves nay have a nelting point

(in the ease of crystalline polynmers), softening

tenperature cmthe ease of anorphous pol yners),

and/or curing tenperature (in the case of thernoset

pol ynmers) which allows such polymer matri x conmponent

to be processed with the 20 above referenced fi brous

conmponent to formthe polishing pads of the present .

i nventi on. The fibrous conponent is preferably

in the formof a non-woven web or mat, which has

preferably been needl e-punched to a basis wei ght of

about 100 to about 2500 grains per square neter, and

at any val ue or any range therebetween. For exanpl e,

the range nmay be between about 300-1500 grans per

square neter. The optional biconmponent fibers or

bi nder 25 fibers may be conbined with the preferably

non-woven pol ynmer at any desired proportion, or the

bi conponent fibers may conpl etely replace the

non-woven pol yner conponenﬁfThe chem cal - physi ca

properties, hence the polishing performance, of the

fi ber and pol yner conposite are goVerned by the types

and sizes of the fibers, the types and hardness of

the polyners, the fibeito polyner ratio, the

friability of the polyners, and the |ocal and 30

gl obal distribution of the polyner matrix within the

fi ber mat. For exanpl e purposes, enploying a |arger

denier fiber (thus with fewer fibers for a given

density of the fibdr mat) and the use of a high
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overal | density and surface hardness, and a higher
conpressibility as conpared to the use of snuller
denier fiber. In addition, and by way of exanple, if
fiber denier is held constant, the polyner matrix
material can be altered to influence density and

har dness CharaCteﬁh&hkﬁ@nﬁﬁoﬁ#ﬁiﬂﬂd&ﬁycgad product 5As
se o

alluded to alio*, the optional u i conponent

fi behs mdSntforPREY IR fuRtherl BRedkiobE by Rker@ice 1th Shd H&éifeﬁt description

i nvention provides some unique properties to
belgpytaken imepnamckion with therapeonpanyins dyingsdn whicko n”p o n ent

fibers are produced by extruding two polyners from :

t heppares $RhedRIESfdhe Yrdidrdd AhdhuRRlHIE hRoctR k& AiRE to the present
. within the sanme fil anent. WMethaezueanmme of
VeIt r uct i ons of bi conponent fibers (side-by-side,

matrix-fibril, pie-wedge, 10 islands/sea, etc.), a

sheat h/core construction is preferred in the present

i nvention wherein the surroundi ng sheath portion

conpri ses a DPebYIRETIONDITRE PREFOVED EREOHINMENT

tenperature t han the pol ymer of the core portion.

i nventi gn

o t he ent
Sorilt Shes, BRI Sl "S0 Eophinty e Pl pegqme readily
apphi‘isﬁt i those killed OB %ﬂtﬁmﬂ e féﬂ%% tion, Wherem preferred:
15 enbodi nent

eterrl % tQ that optéfnal ere
FERaGhTE FReWn gid deseribred g s et tﬂle best mode

con%ﬁﬂalét&?bﬁbdhﬁﬁk%ﬁ%ﬁ@ﬁfv@nﬁo%? SAd %P bé-QQshE&f GF e skilled erson, the

correspond to that optlona enbodi nent which inclu

invention | iy repatle @b mPsRand dilrentaimlidjments anfdtedenls mnaaapable of
mo&ﬁ@atfohp{nqgﬁ tlﬂ)%?&? (ﬁ%ﬂpﬁlh E%eﬂt%gl per cent
pa and "a pol ymeri

of the onent , enpl oyed,
such pol yneric :conponent nmay be present at any.
cord @ekithng pad W%ﬁwﬁﬁ@n%n%wwmqlﬁwaomnnw eptionally

. #dd L ’
erAFORY o et eyt A IRRDF B el Bogyopsn el
suﬁplvle e & thisevetngmoas tab ﬁmouawnpmmfmpolmpamypmfmmy

PR P BB MRS, M i

&mhnsaﬂdntm@hqxﬂhmﬁpaﬂefﬁﬁmﬁﬂ@x@ﬁwyﬂmlsahoﬂmpmnmﬂmobummpmumt

S B 58 ot S el Berp i e fFnb b ot At G a side-

by si@d’\@fﬁgﬁraﬁdﬂf; Ihﬁ?ﬁic\fﬁﬁgrabﬁﬁﬁéﬂ &l z[tgta)ét 2tl ngon bhghe. fibrous component
i ckness,-range may be abou

or s e epgr RRIPE laf’négv The ot Bbes Aec el tﬁ@wftﬁﬁwt 9fthe types

thatibad; betdbﬁd,fﬁubﬂﬁliﬁv&ﬁﬂmﬁ%ﬂiheﬁb? ety the QhRh SR tﬁm The fiber
relativel | oese network of fibers and this network

compen% BEvhn prafersply mﬁﬂétate leyelﬁ meme@n 0t Yenevthwith resppdt to the
5?&Ep§mﬂﬁ* %&5' to forma conposite in which -
rous 30 c onent becones enliedded alter the
mer is SO|IdIerd "The solidified polyner
él%e ihptsand gafrx polyméra tagolbeniypisally foum afpafaasitee fibers alone may

"’? Bic sl wich S P RO B8 o HHDEPRLEFPLSrk D b hout 70 Shore D,
and Mm‘” ched Wm Ditngbawt 7 Shoxti I msrkaslired by Dot Hardness

test R AGTAT 012280 2 20 3pkEn 8l hoBeh JadgEB Rl B0 gengos may e
enmﬁnbdﬁhﬁhkpﬁ@@mﬁﬂnGﬂﬁmEﬂhﬂhﬂﬁi&ﬂﬁﬁméﬁmﬁﬂhﬁﬁ&hbemomm&gbgkmnhnss

values of R)ﬂ q%e% G s%to%,s upa oa preferred level of 70D are contemplated herem
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alto2ml thick fiber surface |ayer containi g
fibers that are partially free. The creation of 5
this surface layer results fromthe friable nature of
the cured polynmer matrix. In other words, the
strength of the:fiber is stronger than the binder or

pOl Yhee foptigial Ibiodﬂii}ioﬁéﬂtaﬁbtﬁsl @hpldyad ,heghis, | ﬁ@f&bﬁf igffth sheath-core
EP bi nder | qﬁ%ed at the s rfaQ whi |.e the
P8R OF ULy uiR poplighatioh G R0 i 2 g Entagpeps feature as the
meﬁﬁﬂgw o£ &ERThd Soopbléiits may b&todbighiell ﬁgma&himeinperamre attained
n t hi ckness of depth of surface polyner is renoved

ﬂi@a?eﬁ%%a&drﬁuﬁns roress e Altgipatively, opg may pmn@w @@gﬁ@m which also
?fha?é a 1&%1&'19%’&3 tﬁé réﬁgé of th 48 pressing

he adlacent conposite b and | bers.
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i nvention significantly reduces the defects count of

th
bogy@@{é%iﬁ%cnﬁ%uag# @gshgvg&i%ﬁl ng o’% &tnﬂg r%ljl?ctl%({eén ost common
&mnmﬁﬁmnsmﬁﬂhﬂﬁumﬁﬂmagﬂgmmhnnaﬂ&@hﬁmmﬁﬁﬁﬂa&g&m&apbb?umdmpmxmn
sion of. the r surfa
ool Bpfaons o h % e e norerRuns ot HaaR bBtfet Bigmited o
polgherk hactpagl @obﬁf@ﬂiaﬁ%lybﬁ'ﬂaﬁﬁ Oﬁtﬂyﬁtyretm,d pdﬁr&xﬁi‘des polycarbonates,

. ol i shing one aor nDr waf er.s, |nta|n
and i gpr et PR o S AHSY SETAL BPes fipHbrons component

may hik& bEUs. hﬁﬂﬁbefeg&ﬂﬁﬂ cfoHbVa%ﬁfebﬁféé ltha® Qdh golyRedr nh@eébmponents

pads: The condi-tioni ng _process can actually recreate
thempelvas Ay (hako @t oplting poivk (18 )the icaseoaks cuislellicerelgper), softening

tem\ﬁgﬂaﬁxbe ?ﬁ?éu%gi ?f i nxgﬁth.@ Pg@f&é , aadR é@%% {eﬁlp%&'ﬂﬂ%/ (in the case of
themmpis ¢t pofyorars) ywitich dlowssicks plpoentmattin eompmt todgtuiroqegsed with the

e

attached to 25 the backing surface of the conposite
as e fireusraompendnk ispreferblyf inithe fond qf adiongvaven ousb or Tb which
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sqmwaum&nph&hﬂnhyhhhwﬂmgnﬂnmgedﬁmbﬁwemnnﬁmsm@amhaw@mmgenmybe

| aye idity of the Slt
bety i ghisp A0F- 1500 s b ol snd U RBR bl hiSipubpent fbers-or binder
ﬁbdiﬂMﬁTh hy Be (Scﬂiﬂinlledgﬁ.ﬂi 0s pmffferiﬂgﬁ n@ﬂhﬁwnqio@nh@ absnyndekirahgoportion, or
e conpr S| DI |tyo_ t C |ng structure rovli
the §’G°ft‘}ﬂ‘i’l¥°8?ﬁ?eﬁ/m6¥°‘5? wz‘re BORIVQYR P?'amgaﬁgﬁoa
surface, for exanple over the 8 inch or 12 inch

di a_}nateﬁ&m&ﬁl ?mﬁﬁﬂﬂ lfr@mm; @éncmfee;fohsmhg @mﬂiﬁi&ﬁﬂﬁ of the fiber and
unitformt

pol i shin r.exa
POlEHICORIRPY fejage gfeEned oy ey w&géﬂ%‘/ 0%@\9\%@8% ¢ types and hardness
of A PAYNeR kb rﬂb%BtH pUlymer ratio, the friability of the polymers, and the local and

global distribution of the polymer matrix within the fiber mat. For example p}ilposes,
employing a larger denier fiber (fhus with fewer fibers for a given density of the fibér mat)
and the use of a high fiber:polymer ratio will typically result in a pad structure having a lower
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Al ternatively, the present invention herein
contenplates the use of; e.g., a MylarTMfilm
cont ai ni ng pressure sensitive adhesive (PSA) on both
sides of the polyneric film wutilized therein to
.facilitate attachment to a tool. In this situation
ovdrill désitP Bidesipfaaé RAdhRAand W GiphM babipbasibilitaWedthpared to the.use of
ovi de re_of - an inconpressible |ayer, but stil
smler depenifaey Deaddionsand by wayfsxemple: i Absirfcnier irheldgonstant, the
polp@er fnftikhBatk@Acah e ML infReRR! defltyShd: hardness fracteristics of
addition, in yeti another further optiona
the Swpl s pEdECt t he pol i shing pads of the present
i nvention may inchide a fibrous or particle (e.g
povsesiinde® B ARRA! the BfiodaPu UrbRofipBhiend WBLk 3D b §oltldn o ®he fiber
olishing' _slurry, such that fibers or particles

matyplfhe pispa dpentienRrayidensomeyniius Pernseies po theqohistdeg sutface of the

' Lie i ' [ . ' '
Pl i DR ent 1BE 4 DRIREHLY Shudifl? b PBY Rt B tho same
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[ ; : ol i cadl er.. . . o e
o O borBRtol? paRborch B4R e by el o, piowedes,
islaidéneafeter. p alsbedtivcore dowsdructiomi io prefegrei tim Hegpresehy/imesntion wherein the
terials r.efrer abl.y incl udi .pol y(vi-nyl . al cohol

sukfE e el pBfer o RPrifes oo Befi = Ko sl R0 e than the
polpnénof dierepte miré@bol ), pol yacrylic acid, derivatives of

pol yacrylic acid, 15 copol yners of polyacrylie acid,

pol ysa ri des erivatives of pol ysacchatide
Porftt it 38K p5E0 0t BEprki HE&2p Ry LGB0 FpUcly ty about 100
pe_r@ml‘rby weignpgﬁ/me fbrods elgm@*o‘neﬂtmﬂleeim Repbet Ieﬁgrkfgﬁiﬂi?@ Shd foptional
el C Cl or_, copol yngrs .o el acl d. uc .,
embodisnest, & the,Pd @8 @HE!;?{Y ¢ %ﬁ@@uﬁ cepReueht gud wherein the
nunfHeRPREL thal 108 erdeht EaRisSonar 19 GRS SoptidHA Nenftfod Rend WNVRBIudes a

t echni ques, for exanple chem cal, nechanical-or )
IfpesioneonosReli nécetrdiplyeis thy event thatythe fitaepnoosrpogent does not

comdpPRS 00 Blre@k obRES 2 © %@g@&%ﬁoﬁdﬁsﬂ%@%ﬁ. polymeric

“i'veaving or knitting techni ]
component mmay] kenprgsent lak avy. opte gf levrd rtg makieawpi fpe theoredudtien from

lei sRj.Nn fdce mpy b rol . : , .
0RO 7 4 el oSO8 R ol s pty
comiphgent undyabe prasentpat dbelabf ybauh 1@P00perbangioombt any other individual

e fufle 08, il BBt RarhBhls wobrosaolfeiene

di ssolution, a'pore is formed, wherein such pore size
i s Ir eddbtiony ittt pedy of enst bithe embodilnents bf the piresemt isantion mway have a

prof@Aid 3D AR of o 0§ Gy S0l an G DB YR R rane

therd&@posetll NMdcurdinglf, g rthél thickntse rangdngsy Bé belleen At PSS to 3.0
preferably enmplloyed, which has been found to Provide
he optimum siZze for interacting wi.th the particles
of the slurry to optim ze wafer polishing.
Furiblpestomble detdiep 9 pésired Birdsal itthepal, ikbrhnltofpbidaepsterably

of, partjcl es _noted abpv y b resent. in the .
COmPERSS A ﬁyéaosr%éwswﬁ&? 6pe and this pefsork w@&m%lwsmpletdy
fille@ QPN Wk )polytHoSnBFe WaRRr hfaferibiCloMonfl LORNRBROH Whith (& fibrous
.the polishing pad of the present_invention

i.e. that
compfgH ibseamest erabeddetafieie thot pRlymetbisr soligiisdn e Fhe wplidifigd, polymer
X . &) N I
B Pty AR il e M B e T PRttt o e
optionally including the biconponent fibers, can be
needl e- punched to forma ngt_ This is followed by
i npregnation with the polynmer matri x conponent using
a process such as, but not limted to, spraying,
di ppi ng, knife-over-roll, or transfer coaling to
substantially saturate the mat with binder. Thb mat
is then heated with the polymer matrix conmponent to
an 5 effectively dry condition. -Then, the dried
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according to the general nethods of the present
invention. TABLE |I Pad Conposition Pad
Conposition Pad Conposition Physical Property 15%
Bico 15% Bico -75% Bico 75% Bi conponent/ Two Pads
Pressed Toget her

final thickness, the top surface of the sheet may be condmoned by buffing with a diamond
disk or opposing inline abrasive rollers fo remove the skin-like polymer surface and expose
about a 1 to 2 mil thlckness-(O._OZZS to 0.052mm) of the fiber mat, which thereby creates about
a 1 to 2 mil thick fiber surface layer containing fibers that are partially free. The creation of
this surface layer results from the friable nature of the cured polymer matrix. In other words,
the strength of the fiber is sironger than the binder or polymer matrix material such that,
during buffing, the binder is removed at the surface while the surface fibers remain attached
to. the fiber and polymer composite. Thus, after buffing, a small thickness of depth of surface
polymer is removed to leaye a thin surface layer of free fibers, segments of at least a portion
of which remain embeddell in the adjacent composite body of polymer and fibers. During
CMP processes, this fibrous polishing surface helps to reduce the defects count caused by
using a conventional hard pad. In addition, the solid matrix formed by the polymer densely
filling the fiber mat or fibrous component herein preferably increases the hardness of the pad.

A'ccordin'glj, the thin fibrous surface layer of the preferred pad of the present
invention significantly reduces the defects count of the wafers polished therewith, and the
hard stiff body resuits in xﬁ_uch less dishing of the polished wafer surface. As a result, metal

. dishing can be mmnmzed In addition, erosion of the wafer surface is reduced.

In addition, the t(iﬁ layer surface of the pads herein may be reconditioned afier
polishiﬁg 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 milsj fibrous surface layer which éonﬁnum to help
reduce the defects count, qule the underlying hard fiber and polymer body sufﬁc:entiy fixes
and supposts the fiber layer to reduce the dishing phenomenon.

Optionally, to 'fonn 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 strocture may provide 2 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 pohshed ‘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 g:gncavely or convq:‘idy curved or otherwistf, irregular. '
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Bi nder UD220 [40-60% w.] ' Binder; 049C [40-60 %
wt.] Binder UD220 [40-60 %w.j 60% Bi nder 1JD220
(40% -60% (40% (60% (40% (60%

Altel-natively, the_-l‘)resent invention herein contemplates the use of, e.g., a Mylar™
film; containing pressmé‘sensiﬁve adhesive (PSA) on both sides of the polymeric film
utilized therein to facilitate attachment to a tool. In this situation, it is contemplated that such
Mylar™ film will provide more of an incompressible layer, but still effciently serve as a
means of attachment of the pad to the tool for effective polishing.

In addition, in yet! another further optional embodiment, the polishing pads of the
present invention may inclade a fibrous or particle (e.g. powder) component that is soluble or
swellable in the pohshmgl sluﬁy such that fibers or particles of the present invention may
dlssolve upon contact with the slwry, including slurries that are either water based or non-
water based. In semwonductor wafer pohshmg the sharry is typmally an aqueous medium,
and the solvent is typxcally water,

Such additional ﬁbrous or particle component may therefore be formed of various
suitable polynier materials, preferably including poly(vinyl alcobol), derivatives of poly(vinyl
alcobot), copolymers of poly(vinyl alcohel), polyacrylic acid, derivatives of polyacrylic acid,

. copolymers of polyacrylic acid, polysa‘c,charides, derivatives of polysaccharides, copolymers

of polysaccharides, gums, derivatives of gums, copolymers of gums, maleic acid, derivatives
of maleic acid, or mpoljmers of maleic acid. Such fibrous or particle coniponent is also
prefcrahly prepared by any suitable process; such as be nonwoven techniques, for example |
chemical, mechanical-or thermal bonding of fibers or the laying down of a loose mat of fibers
or filaments as well as by ‘i?veaving or knitting techniques. In addition, the orientation of these
optional fibers relative t{; fthe polishing surface may be controlled; e.L., spcil fibers may be
orientated predominantly- éaral}_el to the surface, or preferably in an orthogonal configaration.
The fibers or particles, being soluble, may aléo be selected such that after dissolution, a pbre

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

that may be in the shary. . Such abrasive patticles .'typically range in size from 100-200 nm.
Accordinglj}, a fiber diaméter'range of 20 — 200 pm is preferably en.lployed, which has been
found to provide the optimum size for interacting with the pérticles 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 % (wi) to 90% (wi).

The process for forming one embodiment of the poliéhing pad of the present
invention, i.e. that embodiment that combines the fiber component with the i)ol*jmer matnx
component, will now be described. With attention directed to FIG. 1, the non-woven fibers,

10
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Thi ckness (rm) .5 - 1.5 .5- 1.5 .5- 1.5 1.0 - 2.0
Wei ght (g/ nR)

optionally including the bicomponent fibers, can be needle-punched to form a mat. This is
followed by impregnation with the polymer matrix compénent ﬁsing a process such as, but
not limited to, spraying, dipping, knife-over-roll, or transfer coating to substahtially saturate
the mat vs_riﬂl binder. 'I‘hc mat is then heated with the polymer matrix component to an
effectively dry condition. “Then, the dried mateﬁgl is cut into a sheet. Then, afler heating to
dry as noted ahove, the précqss is followed by application of heat and pressure 'to the sheet to
set the density and thickness. Such temperatures may preferably fall in the range of about
200 — 550 °F, and the pressures may be preferably be vp to 2000 psi, or w1thm the range of
about 500-2000 psi. The sheet so formed is then buffed to remove polymer matrix skin
materiat to form the poﬁsh}ng surface, and the sheet can then be conveniently cut to a desired
shape. Optionally, after buffing, an adhesive layer may be applied to the sheet. In addition,
after cﬁtting into a desired shape, the polishing pad may be converted in any conventional
manner, such as the mcorporatmn of other physical features info the pad (e.g. groovmg) to
further i xmprove polishing perfonnance

In an alterndtive process one can avoid the use of the polymeric matnx component,
and make use of the non—woven component. In his sitvation, the non-woven is cut into
shest, and heated and pressed to set the density and thickness, similarly at preferred
temperatures of about 209';“ 550 °F and pressures up to about 2000 psi, and cut into a desired
shape, and also optionally fconverted’as noted above.

Table 1 below summarizes the working examples of the pads that were manufactured

according to the general methods of the preseat invention.

1
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400 - 700 400 7 759 350 - 750 700 - 1400
Density (g/cc) .4 - 1.0 .4 - 1.0 .5- 1.0

TABLE I
Pad | Pad
Compdsi_tion ’ Pad Composition Compbsition
' 75 %
. ' Bicomponent/Two
Physical , ’ Pads Pressed
Property 15% Bico 15% Bico 75% Bico | Together*
) ‘Binder: .
UD220 Binderi049C Binder UD220 60% Binder.
| [40-60% wt] | [40-60 % wt] | |[40-60 % wt] " uD220
{40% -60%) | (40%) (60%) | | (40%) (60%}
Thickness (mm) 5-1.5 5-15 - 15-15 {1.0-20
Weight (g/m2) 400 - 700 400 - 750 350-750 - 700 - 1400
Densily (g/cc) 4-10  |[4-10 5-10 6-10
Hardness . : : | _
(Shore D) 3070 30 - 70 | 130-70 30 - 70
[ Compressioiity _ : )
(%) 1040 |10-40 1.0-40 520

All data in Table I applies to buffed and pressed pads

Bondthane UD220 (Bond Adhesives & Coatings Corp) (aliphatic polyester urethane

dispersion) .

Sancure 1049C (Noveon Speciaity Chem:cals) (aliphatic waterborne urethane polymer)
*Two pads pressed together were 60% binder and 75% bicomponent, pressed together at
sbout 20,000 Ibs. at 300 °F -

In addition, it can be seen from ﬂlf.} 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 :compressibilit-y decreases. Accordingly, the present invention
contemplates one or a plurality of pad layers for a polishing pad application. ‘
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.6 - 1.0 Har dness (Shore D) . 30 .270 30 - 70
30-70 30 - 70

Furthermore, as noted herein, the present invention contemplates the use of a needle
punched non-woven fiber web, without a polymer matrix component, at a basis weight of .
1000g/m® Such product is contemplated as having a thickness of 1.5 —2.5 mm, a density of -
0.5~ 1.0 g/oc, a hardness of 30D ~ 70D, and a compressibility o 0.5 ~2.0 %.

In addition, it should be noted that “Compressibility” in Table 1 is established by the
following procedure: Test'samples arc specified. Test equipment is an Ames gages (Model
BG2600-1-04). First one determines the initial thickness using one specified Ames gage

- which has a 287 gram loading, ¥ “d:iam.eter anvil and 3/8” diameter foot (plunger). One then

randomly selects one spot on the sample 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 becomes stable. One then

determines the final thickness using another specified Ames gage with has a 795 gram
loading, 5" diameter anvil and 3/16” diameter foot (plunget) as follows: One gf_:ﬁtly places
an “X” spot between the foot and anvil of the gage and records the thickness reading as it
appears on the digital read:out when it becomes stable. All thickness data are recorded. One
calculaies the % compressibility b3'r using the following formula: % Compressibility = (Initial
Reading - Final Reading/Initial Reading) x 100%.

It should be clear from the above description and compatison of propertles that the
present invention prowdes a process for producing a polishing pad in-an uncomphcated
continuous manner. The. pads formed by this process may provide a wide- latitude of

" properties due to the combinations of compositions that are possible. Further, a novel means

for providing improved fiber to binder adbesion is provided 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 f)icempo'nmt fibers used. —

- The polishing paﬂ'of the f}r&s‘ent invention is paiticulatly suitable for the chemical
mechanical pohsinng of semi-conductor Wafers The polishing pad may, howcver be used

- for pohshmg other substrates, such as metal, ceramic, glass, wafers, or hard disks, in

polishing apphcahons that use a liquid medium to carry and disperse abrasive particles
between the polishing paii dnd 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 ofher emibodiments incorporating tﬁe concepts of the present invention may be used.
Accordingly, it is submitted that the invention should not be limited by the described

13



Conpressibility (9. i.0!14.01.0- 4.0 1.0 - 4.0 .5
- 2.0 Al datain Table I applies to buffed and
pressed pads Bondt hane 1313220 (Bond Adhesives &
Coatings Corp) (aliphatic polyester urethane 5
di spersion) Sancure 1049C (Noveon Specialty
emBbdimegialtsy rdthdri shloaldi enlyvde dimi¢adnley theetphritnaedpssbyeref fhe appended
l’tTvvo pads pressed together were 60% bi nder and 75%
I'cConponent, pressed together at about 20,000 |bs. at
300 F 10 '
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In addition, it can be seen fromthe above that in

yet anot her preferred enbodi nent of the present

i nvention, two pads nay be pressed/ bonded together.

In such case, thickness naturally increases, and

Conpressibility decreases. Accordingly, the present

i nvention contenpl ates one or a plurality of pad

| ayers thr a polishing pad application.

"Furthernore, as noted herein, the present invention
CLABYSenpl ates the use of a needl e punched non-woven

fiber web, without a polynmer matrix conponent, at a

basi s wei ght- of 1000g/ n2. Such product is

CO?Fenphgiﬁﬁbﬁﬁoﬁﬁﬂhggsﬁb&ﬁhSEB fsib: 1.5 - 2.5 mm

density of 0.5 - 1.0 glee, a hardness of 30D - 70D,

ang fastcaympassi komprisimgf a Gob-wavdh fiber web of larbasis weight of

addi tion, it ,should be noted that "Conpressibility" .
aboytnl GBPA0 |2/ms and A0 FENEdCORPOREN f CIMRRNIRG % PObERRTr Batrix

] S I i f.1 T ' [
compéin° B JB5: ERBuBBSE. Gifibuiet B ST PRARE plabil Sofiaen,
wheteih bhidl ndnbivekére Fibet leBLoistiseh SiddnRtheNTHBerga@epitifhtwo
has a 287 gram | oading, % "diameter anvil and 3/8" )
polydicasresgninked otithiplamggle filai@ant, ahd wheagin saidypadlas gbargcterized
t he

| & which i i.th an " X'.
os 0335 ¥ Sho DU ET A S e ED 15T ' B, g o woven
k f i d '
ﬁbmﬁﬁ%%?ﬁ%e@ﬂga#ﬁﬁgﬁﬁgggﬂ?g%gng(a gi?agSpggrspgﬁ t he

digital readout after it becomes stable. One then

determ nes the final thickness using another

spaci f i Bt pad of elgien i, therein seid dnsigrupighbitippept 0-1500

odi ameter anvil and 3/16" dianmeter foot (plunger) as
g/mf‘ollovvs: One gently places an "X' spot between the

that and anvil of the gage and records the thickness

reading as it 15 appears on the digital readout when

i t3.becdites pad alfl elaimdé |1 ohiLkwheeimatid poléshirer paded. further
_ One cal cul ates the % conpressibility by using the- '
* chargeienizssh asdhaving Perfacy, leyeipwBewip paid fipers are fieeiod|said polymer
1natR%§9jq%$§tFinal Readi ng/ I nitial Reading) x 100%

_ TP CCHRU G “be clear fromthe above description and
conparison of properties that the present invention
provi des a process for producing a polishing pad in
art. unc ol paclafedaidts tohor huwberemasand bicoRipenpaidibers are of a
formed by thi,s process may provide a wi de |latitude of

shea ‘6%%P9?%&m39%n10 t he conbi nations of conpositions
flint are possible. Further, a novel means for
provi di ng i nproved fiber to binder adhesion is .
provi dethe Ha@UPTF LAe Wae of M oipeient Elafiey,s waeekin the
mat chi ng the nol ding conditions -of the top layer to

bicompenant| #ibets peimprisd athdessieame cdmpolxsthyleme,t ipelyethylene
i, C onent fibers used. 25The polishing pad of the
terepfireBEP BTt PORAPLas g PRBEMSes i t abl & for t he
chem cal nechani cal polishing of sem -conductor
waf ers. "The polishing pad nay, however, be used for
P@.i shi The Qadest anPpsincabLshe praRding cleindd, , fuctbeniiauding a
_ _glass, wafers, or hard disks, in polishing

‘bindeggilercati ons that use a liquid nmediumto carry and
di sperse abrasive particles between the polishing pad
and the substrate being polished. Having described
preferred 30 enbodi nents of the invention it will now
becone apparent to those of ordinary skill in the art
t hat ot her enbodi nents incorporating the concepts of
the present invention mayibe used. Accordingly, it is
submtted that the invention should not be limted by
the descri bed enbodinents but rather should only be
limted by the spirit and scope of the appended
cl ai ns.



CLAI MVE: 1. A pad for polishing a substrate
conpri si ng: a first component conprising a
non-woven fiber web of a basis weight of about
100- 2500 g/ n2 and a second conponent conprising a
pol ymer matrix conmponent, said first conponent
distributed in said polyner matrix conponent, wherein
sai d non-woven fiber web conprises biconponent fibers
conprising two polynmers contained within a single .
fi Tamenthe aAd ofifeedns abihe peweding elaapscveeredepplymeric
thavig&@a Shor e D.hardnefs o] betmeeT abqg{ 10 D,to 70
matpx COmRPnSBh SRBWRIICP | DO TR "B s B PO E A1 AR OGSy TONE, 2
i ; ) canl ntfihai hereof.
L T T i e e R
3. The pad of clains 1 or 2, wherein said polishing

pad is further characterized as.havjng a surfa
| ager bl B8, 0E ANy ool e receings Clgfms o Berg
. LX. : e pad of clains 1,
thlg%%@gg?%gﬁgﬁ%q.ggnn%gﬂéhq h I'bers are of a '
sheat h/ core confi gurati on. 5. The pad of any
one of the preceding clainms, wherein the bi conponent :
fiBers Thepad ebclaim|Se sdherain theopaddanisyeethiskngneof about 0.5 mm
ol yet hyl ene terephthal ate, polyester, polyam de or
tOs'@(ﬂ‘%‘propylene. 6. The pad of any one of the
_ preceding clainms, further including a binder fiber.
7. The pad of any one of the preceding clains,
whi.ei rThidyeadoof ylasnilc whetdin saidpadaveririses apluséisy of layers,
pol yur et hane, a_pol yacrylate, a polystyrene, a
whepssn gach sad laygrolsyehrerderizedod § dWpHOmRARent Y8y gacdy layer
c I nations thereof 8. Tk d of an of
acfif iR AhuT g st sommspepatimiard Ay 0ide At Rebor o
basid Wghtf 62 3bEROY DR SBOTBIED aRd O BBond comp8nenthEohpdsing a
: of clfaim8, wherein the pad has a thickness of about .
polytheb mmtrixo c8monumt, said firdt0 cofipengeddistriteited mm 1said polymer
- Wwherein said pad conprjses, a plurality of layers, .
mattph GERRPIEAb h WhETEI S9Kt Nagd CREIEBEING | % JfuEdity of 'layers s
charéé%@ﬁfe%n&)somﬁg %y§l§ D%%f(ﬂnelts?\l)? e 8250 D to 70D, said
conprising a first conponent conmprising a non-woven _
" non-ioReh fidePweh predtas aba W8ichBF abbutaAVOI% (W) BPERNILPE of said
and a second conponent conprising a polyner matrix
pluradisypblayats, said first conponent distributed in said
pol ymer matrix conmponent, wherein said pad conprising
a plurality of layers is characterized as having a

Shor e ~ j :
o vovtR B8RS, Bud BEWF R UL pllciniiH, Rhdn said
pad BtheP Mnclvdes a dvleBlehor sydiablf palgindr pihiktakélupiliets or swells in
| ayers. 11. The polishing pad of any one of the
a poliphgrpsluny. cl ai ms, wherein said pad further includes a
sol ubl e or swell abl e polynmer which solubilizes or
swells in a polishing slurry.

12.  The polishing pad of claim 11, wherein said soluble or swellable

5 pad has a
2 or

polymer is in the form of fibers or particles.
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12. The polishing pad of claim 11, wherein said
sol ubl e or swellable polynmer is in the formof fibers
or particles. 13. A pad for polishing a

- substrate conprising a non-woven fiber web of a basis
wei ght of about 100-2500 g/ nR2, wherein said non-woven
fi ber web conprises biconponent fibers conprising two
pol ymers contained within a single filament, and said
pad is characterized as having a Shore D hardness of
betl dieenAgpasiufior polishing amgbgrate Comprigipg ampn- Waueroﬁber web of

2 bEE P St | YTEA G T ViR SR RSyl fber web
com@h@és”ﬁlc&% BherkFibed 86 gﬁsf %&?ﬁ@%ﬂt?ﬁlh&?ﬁthln a single
BT |'yet

onprise east one pol yet hyl ene
filarhente phd kaildgiad, is pilayeesdrercd qsdh@xmig d&Shore Doh@rﬁnms)dféweween
16. The pad of clainms 13, 14 or 15, wherein said
ﬂ““ﬁdﬁ]R698ﬁI?|ber web incl udes a binder fiber.
17. The pad of any one of clainms 13 to 16, wherein
the pad has a thickness range fromabout 0.5 mmto

5. 04 The pad ofl 8laithh@3 pagheddinCiaid Bidorip@icat fitdd dre of a
blconponent fibers are of a side-byside

‘sheatidodiegonéigiehion. 19. The pad of claim 13,
wherei n sai d biconponent fibers are of a sideby-side
confi gur ati on. 20. The pad of any one of

f"? B Fe t d1E Ofaihs W%{re'lﬂ %@H iR2the’ Bidoffonent fibers
~inc udes a solu | e or swellabl®e polynmer whic
compﬁ!;eu kit | leasts onE  Sfvpblyeethiylese, ppbiy&ﬂiyl@estdﬂéﬁlﬁhalate, polyester,

_ polyamide or polypropylene.

16. The pad of clé,ims 13, 14 or 15, wherein said non-woven fiber web

includes a binder fiber.

17. The pad of any one of claims 13 to 16, wherein the pad has a

thickness range from about 0.5 mxm to 5.0 mm.

18.  The pad of claim 1 wherein said bicomponent fibers are of a side-by-

“side configuration.

~19.  The pad of claim 13, wherein said bicomponent fibers are of a side-

by-side configuration.

20. The f)ad of any one of claims-13 to 17 or 19, wherein said pad
further includes a soluble or swellable polymer which solubilizes or swells in a

polishing slurry.
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