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WD 2005/ 110675 PCT/ US2005/ 015492 POLI SHI NG PAD CRCSS
REFERENCE To RELATED APPLI CATI ONS The present
application clains the benefit of the fili ng dat e of

ility patent .5 Application Serial
i{gﬁg%gfq&ﬂgfi led May 11, 2004, the teachings 8?'1"%08?4015492
are incorporated herein by reference. FIELD OF TII E
| NVENTI ON The present i NEISHINGBABtes to polishing
pads and nore particularly to a novel 10 conposition
and nethod for form ng polishing pads. The polishing
pads of the present invention are especially useful
in chem cal - "RGRAY RGH: ates
during the nanufgcturne]ﬂ p&%éﬂ%%’%{]dﬁg{ H‘S&%grel at ed
devi S The |qvent| on relates to pads conprising a

need /- BS BLeSEDh 0P Rplicaion e thedgnefitof the ﬁémgﬁatcmfsrs Uhitity Patent
litdtioh WeRA! NI c

P@gtl onal ly enb é@}&gég@?ﬁnﬁa po ?2@%@(? %QP%QI?%H q’b%‘cfg

W@Oﬁﬁi%?@bff&ff’@&echem cal - mechani cal poli shi ng,

either wwth or without a need for abrasives to be

included in the polishing. slurry. The pads forned

from the needl e-punched non-woven textile and

opti onal polyneric blm%Oprq&E §6ssed in a manner

to supply pads having uni que hardness characteristics

t hat ave b%en f ound m)re smtabl e for the polishing

oper St ovean wrlales o pelihiess peds amkmpreepwticularly to a novel

ﬁ“%?f“é‘&ﬁﬁ?”%?%?ﬁsfgpm%@&@%%@ 458, N e s

nyentipnAze pspecigy pvefy! in chrpsnical-snaghanical pbnatiration oﬂmbs!rases durmg the

- mRAVERCLRRE s&ﬁi-é&hﬁ&ﬂ%ﬁd rﬁ&ﬁ&'ﬁ&fi‘éesn% %1” elé:g)ngge 25 M comprising

recently, this techni que has been
dFede'?uB‘F arqnz\iwwgmu tnxfév,naatjmt‘hcnhl et ﬂ&lt Bmtﬁ'eﬂy&)fewmcﬁfmay comprise

Vi ng, por.
"%%’%‘ e gté %ﬁ‘ ‘3& ?‘ﬁ’eﬁd. nte? P%J&ﬂ& s ?ltb&é\?fl%é@ syiable for
chen:egal-me@hzim@d !pOMlmt aither wﬁhloﬁ u&thoﬁf.uebﬁéeﬂ Jbesbrash@s to be included in

Z}Q) Cont]ﬁ){: fﬂ{éa eg% (Sﬂ],flz Ipc dl oxéﬁgg@;-n&%ven textile and

opimnﬁlapﬁymfm& Ibﬁldbﬂ)ﬁﬁﬁz HoSproftaseaCte) i 'zﬂ"nel ﬁ)t ng%ié; E\n&g I%Cvmg unique

|.anar st.e correspondlng in
e RSHISHHE et lve RwLIRBahikee Suitablo for the polishing operation. In
addition, the pads of the present invention may be. produced using an uncomphcated
continuous process. - '

BACKGROUND OF THE INVENTION

For many years, optical lenses and senﬁconduct(_)r wafers have been polished by
chemica!—.mecharﬁcal 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 layers within’ integrated circuit devices as they are fabricated on. various

substrates. For example, a conforinal layer of silicon dioxide may cover a metal interconnect

-such that the upper surface of the layer is characterized by a series of nén-planar steps

correspondmg in helght and width to the underlying metal interconnects.
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1 WD 2005/110675 PCT/ US2005/ 015492 The rapi d advances
i n sem conductor technol ogy has seen the advent of
very large scale integration (VLSI) and ultra | arge

S‘%Iﬁ%hm@gratl on (ULSI) circuits resulting in
packing of very many more devices in smaller B?E(H

a senm conductor. substrate. The greater device
densThq xpidr @qatilqee iy s@uiverdudey tebwlofy sawar iHeyadvent of very large

l,ution,5.l.ithogr rqQces
B BhdprdBF (V8D Und G5 1olep 302 il TN Beifeiitoe in the
papkinigl ofr vefre manyeaorel desivep b ahﬂﬂarldfelaﬁ Uh reesdmistdhhs substrate The
it ow resi st ance,

because .of
glilg%(r: 1? géé/gen%qng Eg l[‘e’ﬁléll‘% gregter, degregs At nlanggty; to permit the h1g11er resolution
llﬂiog\aﬂnb popessesytequiied o figm! tBE BobEtAnRE Bf SVRLs hing smalier foatures
nlE%anaj [i,2e cond n‘{ ive (netal) and insulator surfaces. -

e 10: Gy eﬁ’&fl%u sMogra¥ery £OPRETF Bpoaugenef jits low resistance, is

mﬁdﬁ(ﬁﬁ@lﬁ@eﬁg%sﬁd Qp HtércSitedB e ety atticRRIlY, G ORBGS @s gre used to
are not_readily 10 amenable to etc

P‘%‘i‘f’d’% f%‘éi“ﬁ%%?d@%?l) encbiselator purbisemi Haweyss) angewm}mble for

théiy Fﬁde'ﬂitég?éoust p&p h‘ﬁ@é tan RERlas iRERLHRR @\tug é‘g e(]‘._lgoirgen%t readily

throu agra hic or damascene. proces
arpgnghlsteetching, dhys thtvaged fprrihemizabmedmnical folisking (NP et

metal | ayer is deposited on a first insul atlng Iayer

f ol ')Aty WiHeC Baridu Cinkiaf 8h e}cioﬁ"xfe% ts& Qélg& Aot C];hographc or

subtractive etching through a
dampseang Pracgssesay Ber ¢X§mplqaued hﬁmgraphilaq:rtﬁoessa first blanket metal layer is

I d Y esare pa
SRRt 30 g 3 P el B S ey oot b
subbshative stcbingthwygh arfirstfmasie di b@t:oﬁd lidsiafaging n@emllﬂﬁceavnotz& the first

B S ol e e G o

§20P§4015492

© mashn Meﬂall dogmnﬂse:or pligs ate fa ORI g MRt idfies! viitBhStal. TR Gecond blaniket

and etched to forma

|
m%tg'glg nf‘&?leﬁf’e |e e'ﬁgqoe Pnsmaﬁ@& layqm the plpasceleciriqally connecting the
firsieipdab@ald afetd eaelsl the sEood RAREA Fref ﬂa:?%aggéi: ina%tcgsaf E)Ctﬁrm a second

20_The danascene techni que 1s déscr
sehpf elgcirierd ligasy This pregessis tepeater]. asprequired th yenevatsitheidesired device.
TH deffabteRe foBlini ;

because ofe %el ?&%%%%p@?ﬁ?l | g\ﬁ)fg%s% Q%S w&h&&\wﬁ

the resistivity of copper is superior to elther

al uRFesERYe VLS) weest alemingmdon élelwmnamd tungsten for the plugs because of

e sl e AR 958 B 1915, S50 Fohrir o it

alyrpigumetrothhgstent mdkmgw;bqoese @smﬂﬂe;&w.fevemmppat dxreﬁﬁioa lhave desirable
prgﬂeﬁketé %{h' r&ﬂe@%& etcl

Variations in the heights of the upper surface of the intermetal dielectxic layer have
sevepél undesirable charadteristics. The oliticai.resolution of sabsequent 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 mefal layer over the dielectric layer miay be

incomplete, leading to open circuits.
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several undesirable character istics. The optical.

resol ution of subsequent photolithographic processing
steps may be degraded by non-pl anar dielectric

Swiof oss of optical resolution |owers

rgg)ozlﬁ%??(g#_at which |ines may be printed. MNE’S%@IFZOOSIOISWZ
where the step height is |arge, the coverage of a

s ec oHuvieR phtheseyeblemganethids havedieen evalved ta plmanieythbepper surfaces

T N AT ———

(EMBhpsing an shyadivsoipolishing agee moekmil byedrotating lpadaAi chemidabmechanical

ol AR Herfiod I8 (EHA A o A A SR BT G pover, @

Coaxmyional $vbh@nwpadﬁ m@shade of Glrﬁlaﬂilwigglscﬂigﬂﬂltﬂdhﬁﬁlé(ﬁﬂteb}% guch as non-
L chem cal - nechani ca osmgmeto
Wbl 88, %@e&cf’??ee}ﬁﬁttsée_ Fes Py Rl amoust gEe Dolpuretiane
afieyive bitekr, dr méy CanpRt lanatedNYdrs it Ovapiaesnss e %HS}EEEI properties

of é@bah‘kﬁ%éﬁt ‘and flexible materjial, suc

ROy e thepedy Mekilres eads eorerlivdiave fesible top polishing

1gyellwckedqjyya1§ygglokfs@m@wer i a pol yuret hane adhesi ve ‘

bi nder, or may conprise lam nated |ayers with -

var i of | properties  throughout the

t hi cﬁ%@&ﬁ}o ‘Péhé/lﬁ%ﬁ)‘g ﬁg? é?@Y@%%Qf@éﬁB‘ffﬁlel i?yfﬁé‘?/ ge gemoved,
withaké BleghabiRgl féﬁio'vﬁhimﬁe cbtﬁbé%ﬁonbj?ﬁ afly, | RY @én@{smn roduct is

stiffer material conbl nes 't he chem caII)

- sefp focdlitatinghigh P?’#@%ﬂ%c@l\ﬂ’a&a@ mps reselvedmo\cetstraing refevant to the

ol FREARA A8 SRR b WA AR bR AGM A g be somohat _'

I deal 'y, the conversion pro
rasilight. p &I patticulpr rrdpwce Gvrhe adasemumtenuesm the problem of Iocal over-

PGB B onfH{E5F B PHSRE SRl gorine v

Ofrmtal btdassatassv\ltas geneeaﬂyl krent. thitfpreoeptiorcoff dishihg kejiace stiffer pad.

he present ...ny .St he robI em f | qcal
Hpelgy pRRFREE L 5ot 1S e gn igcigased gpmber and
dersity bﬁmmms Rt Qe rRich deeits SorfRe wath 16W Ylds of product,
substrates. is-generally known that prevention of

i ¢ ot PF@?' reﬁgo@%l&&%%ﬁ%@hw Bt AR S gprductr

c]iiplm‘aﬁra sas soﬂem‘éint ﬁ)fadeor %Lﬂohm-ﬁ&feﬂtm?%a@n%dﬁﬂ%faﬁe of a soft
hdefects Sate Wi th owyleldso gro uct .

R i law s deiti on yhe Ralichod rater and pop adthit afer uniformity.

Hmv@r%twm PSSRt COR
f oam pad, or a sof ? non%\%}n ?Q%er aglgﬁ{gewﬁ dé?:lgeyhltt g&f.rtpohshmg
algput 50 sefers, 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, 2 hard
polishing pad usually has better planarization capability than a soft pad. However, the

- defects count is much higl:i.er 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 using a diamond disk or an abrasive roller to recondition the pad

surface by removing worn areas and embedded debris, This reconditioning capability means



pol i shing pad is | ow defect density on the polished

waf er and good within-wafer uniformty. However, soft

CWP pads suffer fromvery short pad |ife requiring

repl acenent after polishing about 50 wafers, and

excessi ve di shing of the polished wafer because of the

sof t ness. so, .for netal. d cene CMP.. . . .

BE S pRLATRE ool ey Py S hgrontiichinggn s also
miznscthataitiskingitdd) dawhatrtle fithad képli@nm@RNGEeddily rkNRes.

that prevention of dishing requires a stiffer pad.

T [ i.shin usual | has hetter e e
o etReenfly RS pRBId R0k RRiod (R i S Wi pebergip imitial
palshagts effeted atsa migthrdie gl dreaset i ft fads @dsairasivadompounds,

nd the wthin- er uniformty is usuyal ch,
1ol BY af¥obotia ol Sk le i e sl OF B e iz, comporunds
diffeiently I’@taﬂgzddhmt cdnlilﬁxri}@d_ &l t& g[ef ﬂﬁE s@OTERNE iéit ﬂilﬁ_@-cﬁﬁ’{&njlﬁlﬁg process
regenerated .using a.dia i sk, or _an_abrasive roller
widg AR 1150 SE R (0 M et AP el th e e feren
pisd RyFiaosiechrizalén, SCMPHags hREMIAL hikDhBGs §RBERAI 2t Yhe abrasive

nea 3.that . a hard p may | ast "nuch | onger than a
shugy.¢ Thepriorgit has %Eg?ﬁﬁwf ﬂ@hmglglenlayp&ed paflswas eftign oo i or too

ofiold §htalid b0 bladMMWtibh T8 ) |
° reat |l iﬁr%ducgé Curlr ent fag(/:%dt ﬁg@gﬁ%%ﬁg%ﬁﬁﬁ%ﬁg?gﬁ have

9 UCE L
PIEGIPHYY RaeR fricdtiamnt asterntt deiebtaitnbetter €NIRperfarmarsel iFhavgr, thin
(5118 B hachry) ﬁbrﬁs?aﬁ@%‘léﬁt fot eﬁ%uﬂﬁ?en%l td&l%bl? %9(?‘; 818t survive
abr asi ve conhpounds, ol  owed by a second polishing
thg@'ﬂ)f’ BXICAYS- a second set of pads and abrasive conpounds
differently optimzed in conparison to the first set.
Thicgordfgdy, thd el ' i R hif i
alsoosué$%rs frq%?%#ﬁ%ggg é@?ﬁggﬁg???%gﬂg%€£¥bkgﬁg{ﬁggqqmd
shgpld: msetdtirer Enllomting peqisrenrols: Quoglcanenticrly dow GMEctpamsnts on

: L ' : h brasive A
pog‘llrsﬁercf{/d.rf‘akl:_isgIcapl%si@gé%trglﬁlt@lyﬁs}édlf;%)ig%%g?}é% %%tﬁ%r{lglgqow crosion of polished
susfaegsl end hyes edommdadvdise extehdiblet oo rebhditioningt Dlone 9dfthe existing

| I Zzation. Stacked non-wove d
prkf B C T B BB 06 Blesg P05, wBRR ¥ FEfief fortpe e
geaﬁﬂaﬁnqobf CMPbpmaessst ebalt1 hew ;:;@IVI%f flenvp @amd ﬁpefdﬂe \ﬁe&’rﬁg,to meet these
1N 5t O.ml thic | prous pads_ have not been

redllidrents2pirfi Y i o frotoediby o ulpmpLICaiey sOptgmous process.

process. Accordingly, [ i mproved

fi brous polishing paé%. |§ET§§§$?@§&§§d shoul d

nmeet the follow ng requirenents: produce extrenely | ow

| dénembodiaentof thapresent 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 optionally comprises bicomponent fibers, and
optionally a second component comprising a polymer matrix component, said fibrous

component embedded in said polymer matrix component.

In method form, the embodiment comprises a process for manufacturing a polishing
pad, comprising 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-



pol i shed surfaces, cause extrenely small dishing and

extrenely | ow erosion of polished surfaces, and have

a long pad life extendi ble by reconditioning. None of

the existing prior art CMP pads can neet all of these

requi renents, which are needed for the future

generation of CMP processes. A new type of CMP pad is
woHeliEpYY eorppEat with ssickpolymes ematiixn candr swhisgting said polymer matrix

5 201, 0 TR0 A e TSR o oty s

forre rtbetnpaste Sgcettfhe up? es enitl Hohivlsngipad. Irs swhily proted the baromponent
I h ra 0 a fir

ﬁbe?qga ng'ézhﬂgcdgﬁ:p (Lf Ioﬁl&ﬁfé&ﬁg i }n%ltm% éﬁo [#r §t ggn L5, r%l% rﬁ:émtponeé{[ with a

melklegpomaTlTppwhetrom By g, Fand iwhiehedn @i is etithiofempetatite range "T".

Alt%%%t%v%ﬁgl +ﬁé FRIPELRES, b%°§§°§%”t f'?brgr% ag%ge(; int with the

tanpahﬂﬁanmgaﬂﬂﬂent, said fibrous conponent enbedded in
said polymer matrix conponent. In nethod form the
pgﬁ?é}%ﬁﬁbo& Es' ofSRe PBrditq ﬁesntlfo?l ;paé/ %Uf agd é" rto ft%glas;nng pad for

I ng , conpr fsing
pohshmg wcsubstratte; bor dwspremmpe) o€atsluray whigstnag qmnzty adt cobtain abrasive

ol 8 BB S0 MRl B SO VS5 comiouou
man[lﬁtcturmgtpmo@@ﬁt sai d non-woven fibrous conponent,

combining said non 4 woven fibrous conponent with

sa and subj,e sai d pol r,. o

rmap% I%%L Yﬂ%ﬁﬁg{ﬁé%%%%egg Lés Cl?) %ﬁaecﬁein a%X rne?atwely thin, stiff
and ﬁlerdpmnalrummm dhg thﬂlhn@lpﬁbp&ft%&ifrtﬁe t6p k@bt of thy RKADT the present

SO TBRRLLS, TS o e S Bl o s

used; Gy eidicovof thecoptiehdli palyprRtbtmAfix (hihde rﬂt@ed? MRy € increase in

_ den%&t}éﬁ%n%%bglg ‘(ﬁg?l nc%mill-cgi%ﬁglet\fl)méﬁ% I@l@h%ﬂ%&é dup ito thed level of saturation
and BbrhBricEASA HRAIYn tIRNdTRMELRLME froldsgder fiber which has
a meltl ng point wth the tenperature range "T"
in enbodi nents of the present inventjon
@%W@%@Fﬂ% m%glli?af&fa#‘ow a pgthodint rpgocalcmgb@@ ﬁm‘@-dlsclosed
pohé}ﬁlng PRI i SE0EI8r, Yhe Refhbl E:Bﬁﬁp%l%s%nfﬁﬁn b nidBde- ?ﬁﬁchcd non-woven

contain abrasive nparticles. The polisRing pad herein
textile; af|least g portien ef mdvichan tireaentirely off whichcmay icamptise bicomponent

fibers, with a polymeric binder to a desired level and forming a thin sheet under heat and

pressure, followed by surface finishing. The application of heat and pressure serves to
activate a portion of the bicomponent fibers results in a sheet with improved physical
properties. The application of pressure further serves to control the thickness arid density of
the sheet. The sheet is cut to shape and may 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 applications for metal, ceramic, glass, wafers, hard

disks etc., that employ a liquid medium as a polishing slurry.



manuf acturing process. The pads in certain enbodi nents
may al so be characterized as a relatively thin, stiff
and hard construction. The polishing properties of the
top |l ayer of the pad of the present invention may be
uni quely, varied by the choice and characteristics of
non-woven fibers used, by the choice of the optional,
pdinyaserrdengeavith an gdpectadithe peesehtameenkiyn ttherciinproeaked a process for
mar ensh%% of.%he ngn- woven textile gonpared to the
TPy PYng Rad, B MEREStHF °Eat urati on  and
conpression used in_the pad manufacturing proce
(@) DY GRS RS SOTOREtaalca asis HAEHR BH0-2500 gnt’,
Prwkkginndid Msh-ABoMetloa¢ LoSEGhen? %ﬂnﬁﬂéég Qxi&ﬁ‘ﬂ)onkﬂ fibers with two
particular, the method conprises conbining a
nawdiyraers gortamgd mothimbe same fidornérite, at | east a portion
' of which or the entirety of which may conpri se
_ (o] Pfe¥ate s} ' s 1M ; VB d hden .
_ ®) dégired ng gﬁg&%g;ﬁ?%gsgdt Pﬁggﬁggﬁggnderlﬁ@g?’and
' pressure, faollowed by surface finishing. The )
(© ar?ﬁpﬁ’é%ipg s#d gentreayen SRepys cempapent s thsaed pdymgmpiyizg andy
portion of the biconponent fibers results in a sheet
(d) Wisubjetniig Sul@ GoBimes ingatix aRd BB RS fibkhes émpdneat oo tedperature
pressure further serves to control the thickness and
dEAREY gndypresguse ta sl flensityeanghihiicknpss and form & sapwositisheet, and

T BN NSRS PR 85 1B, 90D,

i nvention may be applied to a diversity of
appl i cations including sem conduct or wafer polishing
known as chem cal nechanical polishing (CW) and

ot her polishing applications for nmetal, ceramc,

gl ass, wafers, hard disks etc., that enploy a liquid
medi um as a polishing slurry. 5 In accordance with an
aspect of the present invention, there is provided a
process for rmanufacturing a polishing pad, conprising
the steps of: (a) providing a non-woven fibrous
conmponent at a basis weight of 100-2500 g/ n2, wherein
sai d non-woven fibrous conponent conprises bi conponent
fibers with two polyners contained within the sane
filament; (b) providing a polymer matrix to coat said
non-woven fi brous conponent; (c) conbining said
non-woven fibrous conponent with said polyner matri x;
and

Sa
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(d) subjecting said polymer matri x and non-woven
fibrous conponent to a tenperature range and pressure
to set density and thickness and forma conposite
wherein said pad has a Shore D hardness of
Sl st R T CD o 70D 5a Wb 20057 110675 PCRTSReS1s:
PCTI US2005/ 015492 DESCRI PTI ON OF THE DRAW NGS The
i nvention may be f%ﬂwwmmcseference to
the detailed description below taken in conjunction
wi t hieniavensien ipain be rfgrteer awidexgiood by m&renhe thltlgp dethifedadescription

et Iyl cess
bASH Sy i#;co{iﬁom ?ﬁ’?‘ﬁiﬁﬁ%&?&@%@é el o1 on o
THE PREFERRED EMBODI MENT Still ot her Obj ects and
adv Xigalyiss sshematie 95088 preferredvuanufaciuring btocks cosmeding to the present
kel Y apparent to those skilled iii the art from
t he foI | owi ng detail ed description, wherein preferred
10 enbodi nents of the invention are shown and
described, and as illustration of the best node
cont enpl ated of carrly % put the invention. As wll be
realized by tPESGPTIONOFISESREFERRED ENBOUMMNENEN | S
capabl e of other and different enbodiments, and its

det agtills otabe oBﬁét@binﬁ SlvanBB&l bf AR! st ikvedRbd WHA become readily
res ects, ygb ut departing fromthe invention. A

Rt "stﬂr inrthe agt deom, theifpllowing datailed desmmipiionavherein preferred
erﬂSd(ﬁiH&ﬁs SABP AR orCRE s rg@% h¥d debdi 'b%ﬁ‘b@ﬁqg qn+s‘&-aﬁol§ gf:t‘ﬂg @eet mode

rrer matri x (bi nder onmponent non- wo
“angﬁm gtedsof epryingrowt the inviestion. nAs wilk be mmd by ﬂwsslmltaa person, the

bt 15 SERP0C e ook BBl BINDRBAL BHCPUSLEL R tepare of

mp@ﬁymowinermousaeﬁﬂeqﬂsgmtboummmnglfmm the ixslentis. r ayon,
and conbi nati ons of these fibers rray be used. In

h
e 4 kg RSHRRNRLS ok BB DBISH B GO dpionas
embcddecemé secoridypalioher aatdix ghinddr) oomponeyt. DEypivak hen-akvin textiles

sl 6520 8 o B s incn 5% St BB AL B gty

pcéymtenedihbuglﬂpﬂypﬂob&leﬁé r@ﬂyanede}facblme %M@&ﬁyleﬁé" adellgRY¥ichfaterials,
Uﬁed but the 10 entroE ggt thereylrmte to t he
sulfh G SRt PBAToRR Of fisa Hoech g Rericcdmyn ertiular, bicomponent

ﬁw@ bbb the T8 9R0 Eheadith hENAAIS mRG bYBRR:hP 3 of?e(a%ﬁmwa i a side-

3 pect. to the :
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 types. The fiber
component may be- preferably present at levels between 10-90 % (wt) thh respect to the
polymer matrix (bmder) component. ‘

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 preparat_ion of the polishing pads disclosed herein. Accordingly, hardness
values of 10D, 11D, 12D arnd soon,uptoa pfeferred level of 70D are contemplated herein, -
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pol ymer matrix (binder) conponent. 25 The fibers and
matri x polymers together typically forma pad, or the
fibers alone may formthe pad, which in either case

ness of about 10 Shore D to about 7 r
gﬁzgﬁ}gﬁgﬁef erably about 30 Shore D to about %ﬁgﬁzg(?sémswz
D, as neasured by Duroneter Hardness test nethod ASTM
D224khe ppfiogeld bicomponast | filieesr mbyed degas weferebly sﬁu al sheath-core

dnatibeen, &Y, .
¢ poI [ Shlll ng. apg@ bgl scl %’ggg&%ﬁo% CCOT%:I; ng‘f%%gﬁ ﬁaet[slrs‘,3 as the
giting poinkef ane of BB, compb@ntsiATy bm@nﬁgmedl to mptch dlea:emperature attained

ST RPN, ) e i v

. mby baovepomelting foine timt amimme;ﬁe hape bﬁterr@eaﬁﬁésaidmeved irAthe pressing

i g‘ﬁ@a i G %5’3@%0&@ %‘i%ﬁﬁ%maﬁr alle fer aggdmproved

letdiof timling Degwpai thie ﬂlfersoﬁﬁ‘l 1Bk polyehes WARDN 6fthSorldBY PBBwever, in the
erature attained in the

bco&g%rguregto match the t nE
g e prgrsoh dnysrtien cud ap disspssed mpss fullyohrieipng sheath-core
ooﬁﬁt’ﬁicﬁyn o d@t the @ty folkf lof bib@l'nﬁ&heﬁ{ %S a9 ARKBoPhFED tcblﬁgmplates
o] |s W t.hin the ran of tenperatures
biEEOH R 0 of RibereSEsaHgns, SHOae s shyawal Wowd ObBRretsound
by theory, it is believed that this nmay allow for an

| mpr Usehs polydiegic nodterbild el B2 %ﬁﬁﬂ@ %ﬁﬁ%ﬂﬂoﬁ@ﬂt%&ﬁ@ 1hé¥8 common

ol \ [ mat ri X conponent. wever, in the br.oad
th ¢ g9¢l thegmosgtiinepalymers.dp ensophysisldfoms sushae apobiner dispersion

anﬂm’r ﬁoﬁ-ﬂﬂsﬂ)é‘m&%rsﬁbl{‘as s%hﬁﬁﬁ@éﬂﬂ&%?% resiiy) ﬁﬁd Mﬁl‘iﬂi@ But dre A Timited to

he onl %'of or mof. bi conponent ers, e I'nventi on

qu}éﬁ%’ﬁ Fudiopht Botphigtheses, DQIYBW]@Wp,omlmtyrﬁmds,epslmindcs, heolycarbonates,

oS e R ol B B BB R ol I, HUS imponent

m@b@iﬁmbnmed i hdhwdegarﬁ,st cmxhlmppreciated n}nmshahqidlmamhmx components

ol BRIRSER! 1A% 8 it GRte B oF sl 34536, Sening
teinpéraicofs thamdémf ﬂhﬂrphdlﬁqiolﬁners’jﬁﬂldydi‘&lﬂﬂgtenﬁi&at@é €in"Bé case of
th%‘é{g : 2?’9’?“%{% gv?n%)g{p S %%%ﬁ%%&gggn%%{ to be processed with the
abped HERsro el 865 colaﬁaoﬁ&ﬁ & Rﬁf&' thSpolishilg ?ad%QJf ﬂf@ﬂrésehﬁﬁ@qnﬁon

have arigidity sufficient to support the fibrous.

al so, be use In1h|sregard it can be
ap E?fite%ﬁf%la 09%8?11% @Iﬁrﬁf(%! qqn)p @otmyomwpg«veb or mat, which

' hab RIS Y Bﬁenrﬁi‘)édl@%‘ﬁﬁc&dr{@ latUaﬁg f‘&f dbloft 1dtPLCBSR ﬁOO grams per

crystalline polyners), sotenln enperature (in th
Sqeeég gy, 2ot gAvialuper paerange Uteen,u Fbmgcmaﬁq;éhmg@may be

betvhddn 1Bt 386500 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 cheniical—phj(sical properties, hence the polishing performance, of the fiber and
polymer composite are gowerned by the 'types 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 p;irposes,

employing a larger denier ﬁber (thus 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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t her noset polyners) which allows such polynmer matrix
conponent to be processed with the 20 above referenced

fi brous conponent to formthe polishing pads of the
pwesenfidshyention. The fibrous conponent is pbﬁ’f/%&ﬁj@é;&iswz
in the formof a non-woven web or mat, which as

preferably been needl e-punched to a basis weight of
02%151 flensgy af‘% syrfrstbardngse agd rhisher compngesihility e comparethtd the. use of

siabll R A¥niveAbEe. O aditYon \?\ﬂég% %5@5@@5%18@%@' %Epaenf&( Mérlc? constant, the

the range ma%/ be  Dbet about 3 grans pe
Pelyngr wateriglean st altered|to hirflusnprodrasity fidiardness characteristics of

tRimfdepaddRoddcper s may be combined with the preferably
non-woven polyner at any desired proportion, or the

bi conponent fibers may conpletely replace the
non- #® #EFisgde yhee, therpptiorahuse afrhicampsmen fiberstagsi pation of the fiber
] ; the. l.shj a f.the ..
=t P06 1o 88, bRELE0 LA LSO AN s Al S o e
peXabing nedd Biforepongit fitiess dré pendscedtlyecxtrpping teo golyaretnien the same

o, PALATE Dbl Lol SR N b i e e s o

nyhbdsadf ¢osstmitmsi ofh bisbmpdenp diberse (sideby-dide, Wnhthix Sl e pie-wedge,

. f.i.her Far anpl e pur.poses,. enploying a,larger )
e B, o R SRR BRI T Lo B D ipuftn wheren tho
swternding siodattt fietidd Gupiprived 3 polaniéh HabRg WI6wa méltifl @hperature than the
fiber:polynmer ratio will typically result ina pad -
PlyPELIETP ShPHgta | ower 7 WO 2005/ 110675

PCT/ US2005/ 015492 overall density and surface

har dAg setedathd padhiof ey premp ieatid hnal eoRPrisPRRvE 80 th About 100
|l er denier.fiber., Ih addition, d b%/_
that optional

t he. .use.qf maé , . an

PRESE &Y Vé%%é\%—ﬁf 3}‘"’ Broys grmmpopenti b 10Q perernd leshitarring t

elABOMINEH WS the pABILEInHossPéhtipdy BF IR 84 ﬁsoco:ﬁgq;aﬁﬁfiﬁ wherein the
density and hardness characteristics o? th I na a(?

D)

bR déss tpnaL00parepns gomrespensbieethat Rptianet ewhedimentewhich includes a

pBly0HP UWBbndt. A ofiingly, PRtk Wroflf thl el EBBbs BBl does not
the present invent | o Provi des Sone uni qUe properti es
compprise d 0 aefoshii ofghe pad, anéd agiolynkesic qooiposdnt ixgerppidyed, such polymeric

cShEATOREEbe WAy I8 SRRk el B0 A e reducton from

16056 yhie rthe dibndai comsponértthi Botveeers dgpréfetraieitbodient, ethe polymeric

iRl th AR A PvelE o o 5P pefipus b ey s individua

pérsingupd of fedfe, efl, Gt ) leval cTRBAI A0 peYcEntGH BE bérbsi 'bﬁ gveight.

preferred in the present invention wherein t .

Zulr L@éﬁ%ﬂﬁg ggl{Sh o{' tglf a}ggg}%qng{q;q%%;f%g Silegerxg? {nvgr?t\i/c:nntgay have a
preferred thickness range of about 0.5 mm to 5.0 mm, and' at any value or range
therebetween. Accordingl;y, e.g, the thickness range may be between about 0.5 mm to 3.0

. Tc_» preferably develop a desired hardness in-the pad, the fibrous component preferably

comprises a relatively loose network of fibers and this network is substantially completely

filled with the polymeric-imatrix binder material to form a composite in which the fibrous
component becomes embedded afier the polymer is solidified. The solidified polymer
preferably forms a relativély hard but friable matrix. After the sheet_ has been pressed to the
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pol yner of the core portion. As noted, the pads of the
present invention nay conprise about 10 to about 100
percent by weight of the fibrous conponent the 100
peoceusliideeyel referring to that optional 15 perusiossmoisser
enbodi nrent where the pad is conposed entirely o? %

i_brous conponent and wherein the nunbers | ess than
Sheldhiskies

&y sl propithe shachmey dstoonditivnedrtydutiffingwith 2 diamond
didRios B ﬁd%ﬁig‘iﬁ%e SoradR HIES 'tc?reﬁﬁ}%‘?ﬁke -ﬁé&%‘g{eﬁ&kﬁw AdY expose

t he event that the fibrous. conponen

bt djte @ mib thigkapsdh2ot0 Qﬂﬁéﬂpdd)fﬂmﬁbeamt; Ivghiarthereby creates about

r 0
230PPARE Bick Tof WU Iyer SHERE LU (il ar S RRIR IR, THY ortion of
thigeurfaee/layer rosults fiom 12O fibbvatwe of the chiel polymer matixn & bther words,

conrpo%[el e B Ee‘%ﬁ“@%‘*ﬁt St Bt of Poist ety wterel such that,

dwinglarifing, dhe b:lnderrly renidved afi thel ket athile ey ﬁﬁﬁé@ﬁlﬁé@femain attached
t

i at a | evel t .40 perc .

o 80 e 5 ol bl 5, e Dutioe, Dl Blecsghy Opoptyef sucface
pelpinedis ranoeedab léahe aﬁhﬁﬁﬁ[’dce iaeeat ﬁ'éH\ﬁ sé%tsa)f at 1east a portion
gwﬁ{cgrred_t |c e of about mﬂto 0

3PP @@nt SRS é@fbt Mmer and fbers. During
CIMFC BrodbsR@, Yhis Sibshus gabﬁsﬁﬂﬁ SKRES ﬁelbéﬂﬂfedﬁwthé %eﬁéﬂs VB caused by

about 0.5 nmto 3. preferably devel

op- a
'“%’é%ft PeRyeRtiensh bad nag. tlmeddpm tersolid nistreyfomoeshio therpolymer densely

_ gfﬂ?er ARk Yoat SPﬁE%BﬁsS&JﬁIpEnén@ h&%fg;’p? xiat)@qﬁ&eaﬁgg tﬂ? E%}dzl?é‘ss of the pad.

ers and this netwo I'S Su y conp
f| [led" with the poli{wrrﬁfrl eJmatri x binder- material to
f or riecoEdinglys ithee thim fiwoustsurtaee faver of sthe refomesb pattof the present

%ﬁ? Gemitd B d%:ﬁe@ts Fﬁ%ju}ft'f‘@ the St k)gftlghec? thercifh, and the

INERRTES
solidif nmer preterab rns are Irvely hard
had tStlﬁ'lhodb It@ulhamrmuch lﬁdsumhmgrﬁ tbﬁpxﬂishdxhwaﬂaemfam eAsedesult metal

ok e Dot a5 o o B DR e

condi tioned by buffing with 'a dianond disk or
opp ol a@lﬂ!m |th@ tepblayei wefacelof ¢hs pads heminvimay fbe reconditioned after

bt by DR i3 o o8 o Heropmer favaf i Fadkes the pad

senvice Lifet lhadileh?;tga’r thai amvamuﬁl soﬂ fibek-Baséd Palls, tm&&nﬂitlbﬁihg process

e A 0 P B g b 4t A tioes ol

refii;l]&g?ﬁ gffegtg thglf,ev_vﬁﬁi 4 SndRHyfb BaURG aRPhotyREr BHY rshfﬁcxently fixes
and supports the fiber 1ayer to reduce the dishing phenomenon.

l:hs

Opfionally, 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 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 .p()lished.' ‘The compressibility of the backing structure provides
uniformity of pressure over the entire subsirate surface, for example over the 8 inch or 12
inch diameter of a semi-gconductor wafer. ‘This ensures uniformity of polishing if, for

example, the substrate is concavely or conveﬂy curved or otherwise irregular.
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the strength of the fiber is stronger than the binder
or polymer matrix material such that, during buffing,
the binder is renoved at the surface while the surface

fWwbebe @i n attached to the fiber and pol ypBLusl00s/015492
conposite. Thus, after buffing, a small_thickness ?

‘dept h of surface pol ynmer is renoved to | eave a th| n
sur f Aemptamebs tief présepe ufviettémshergr gomomplaies et udeeﬂ',se g.aa Mylar™

ﬂﬂ E& %Jtn}lg l}ag%fsﬁﬁ@ S%Hs @e@#ﬂ%&zﬁ%ggg rg% br?)BtJ ?ii%ﬁ @gpolymenc film

u@]nmd dixgeis fo fahl'lhmté aﬂachnem poh tewhi Ihghis mtlfaﬁﬁﬁ, lhe lcpstedaplated that such

t he.def ect s coun t caused
VO Sh S e oSt b Stimpieneie 1455 Mt Al ooty serve as o
mieaiisEfGtghnichieoihd yidas tibavsigbyefictiivd golighibgle fiber mat
or fibrous conponent herein preferably increases the

“har dpess,..0f the .pad Ac rdin e.thin fibroys
our f Bt a%iikn, in gott hith opfens, ghicdingu’ sl BURbRe pads of the
presare mx&eﬁuinrangrmnﬁludm ﬁbl)buﬁ Gﬁfpiﬂ@cﬂe {ehe pdﬁa@p&din eiittth® s soluble or

N e N TR —

dieedl e uSon dontuet wi‘ﬁ fie $1@8¢ | ihcludiBd Hhrrics il biteihe whRr based or non-
mnimzed. In addition, erosion of the wafer surface

water basedc 4 semicongdugior wsfer nolighing the| siypay is dymieally canciqueqys medium,

argm%g]e&ﬁhﬁyﬁ%lyh@at&econdl tioned after polishing one,
.or nore waférs tb maintain a high performance |evel.

This_makes the pad 20 service life much |onger than

convei %1454011 Fhroys peparbigle cqmperpat np dhereiaer be Swmeg of various

Slﬁ{agﬁ) 1 br o us su ?]l? ace %&S@&%?Bﬁ ‘I’%ﬁt%} c&ﬁ%@ ldEnJaﬁvas gfpdy{vmyl
alealipll; eopainere pEpalv(virol aipohal)h polyacrylis agidy deriyatimes dfpolyacrylic acid,

cctsﬂogﬁﬁer? Qp?ﬁgéﬁig‘,r CRHO gglggd‘é%lga'nfdgsg @%Jé%tu%ésx of. #ag&handes, copolymers

- ofypdysacehaddes, Spns, dmdrdtlycas ofogubsy mpalymdm ai’rgung malhc awld, derivatives

of R G5 i e B o Sudh BAGOC G et eppepent s also

pﬁﬁﬂﬂy ipeepaielliby dok &uﬁa&ﬂle pocess! fch as BB Qonmlt&ﬂlmqms, for example
a medium for_attaching t

str prOV|
?@aﬁa% bopdips ahbomier the lenigedewn ot chgse mgtof fibers
Ofﬂ%@@ﬁﬁeﬁ Bsebsf *v@dvﬂigtdf Kt otk dBGBH, A6 lfentaton o theso

ayer. The rig of the conposite materi al
opfical ’éb@s Bffl%iw& rtp tﬂ;e pishing parfaceqnayl ke cantralled, .. mﬁ fijers may be
OIZ%IRn%r e s1 Lgf%é hﬁﬂg EL&—&%E &?Iﬁ?gﬂ pr VN Iﬁb@gﬁnﬁguraupn.
Tl‘:mﬁbm ot pgl‘tldﬁs being sdnblemy al’ﬂhbe ml@uteﬂesushl thet aftdr elissolution, a pore

M O AT S—
' thaﬂmﬁp it yheadurol $uchi dbgasivle, paftiafes fﬁﬂ&ﬁplfﬁ‘lgetlh @ize from 100-200 nr.

ABGH bil&g\a ﬁlber 1g§1gtgrvr%11 (= otr 20 OEH e;)ﬁn%s 81% eraq) y empl%yec? W%azehas been

found te 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 poliéhing pad of the present
invention, i.e. that embodiment that combines the fiber component with the i)olymer matsix
component, will now be described. With attention directed to FIG. 1, the non-woven fibers,
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present invention herein contenplates the use of,
e.g., a MylarTl4 film containing pressure sensitive

agdbesmkNRetsPSA) on both sides of the polyneri cP(§+,{J§1%005,015492
ut|I|zed thereln to faC|I|tate attachnent to a

Fﬂr %ﬁﬁ i's conte | ated that such

110015 ‘ER?PH@ Fbioan 8f neadle PrIGh toslormpanat. This is
foﬂlavbﬁdb mq dtibh vtk $hé ip8RideY nBeixVEndfonént WRin &4 such as, b
attac %En?ﬁgé %he pad Foﬁ?ke t ool pg?neffecgﬁggﬁc such. as, but

11%811‘?1 itPSPrayEn dpPHECkRIf gyer ek, oF HFRsfas epatingste gebstantially saturate
the Rha: Ol bBRBOJITHE Mat 14 'Eﬁanﬁ:%laieﬁ% %aﬁyxﬁ& $lGix coP:g)onent to an

resent i nventi on may i ncl ude a S or partlc
fl’(g poreadition otHbern dhe driedapateripl muﬁ firite: 2 sheet.skdn, afidrdieating to

ch‘y'?is h@t@d B Ve SRk B&)c@ésl‘i followad' s a]%ﬁi%%tg{ JPRER aRE Q{u&é %}l tfi€’sheet to

f-the present |nVen ron nma ve upon
Semﬂtelﬂeﬂﬁéf aridughiclmesis.n Sudid tempesihures iney ptefiarablp fﬂl i thheange of about

20 0 S48 et B30 005 T 0 ST e e o

abopt] 6@0?2000apmi. tTe shettvenforthal isythéx hifsd wateatove $01}h1er matrix skin

mgtgxq?,l Jo nal @gﬁlﬁ% Rrfades tdéﬁ? §1 Cgcgg g]gq%ri}%fné% ﬁ)rr %&totg @ desired

slﬁpeaf Gpt&hiaﬂy,l afiet bishfing) ﬂ@dﬁéswerl}ﬂ'er &ia‘f(cﬂé(hbiﬁhecﬁ@ the/SHebtY G addition,

oy cBlel ot i) %%5%' i BTG TR b, ST o opentional

et sudd aL BB QhobTBYrticAf oﬂlﬁﬁéf%w&él BeGbdinto the ad (e.g. grooving) to
pol ysaccharl des, .derivatives of polysacchari

WWP?N W@’%@‘@ﬁarl des, guns, deri vatlves of
guns, copol yners of guns, nalelc acid, derivatives

of
Bl ehGnatietatit poedRs) onBRES aRfid MR #bGf A bl ¥x§éf§dhaﬁx component,
flbrous oryt%artllcle co onent is also preterably

angdr make g o arnynﬁm%lsp@pmb el this; sigietion, the nopiweyemis cut into
r I
SRS L 40RO U A, o HBOMR gy o s

tem@@blfmf abﬁutﬂ felﬁéﬂ' andrpr&sshmnup tcsamt 20601 psh endyut into a desired
.. I'n addition, the
Shgﬁéa {‘ﬂfé’é%dﬁ,%ﬁ ge&e% %ﬁeﬁc’ ¥t bers rel at i've to .the
pol i shing. surface may be controlled, e.g., such
fi beFablenflyeldye sm:nm'aléms allawoqkingcbaamllhm of the padshhtewert manufactured
r i n.an arthoganal
o) PR mBR S B abesefh B 0n bR oo pe ng
sol ubl e, may al so be sel ected such that after
di ssolution, a pore is fornmed, wherein such pore si ze
.is conplinentary to the partlcle size of an abrasive
particle 25 that maybe in the slurry. ~ Such abrasive
particles typically range in size from 100-200 nrn.
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one can avoid the use of the

petpressedpafismake use of the

BHRIGNOVER26 RAEN ven
Is qutw?%to S eetesw heaﬁ]1 do %ﬁ@?négq¥g$%5¥q?
¢ﬂ%ﬂ@hﬂy and t hickness, S|ntlarly at preferred

s _of .about

SEEIRTOE0Y

vg?n S

iy il (b
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*Two pads pressed together were 60% binder and 75% bicomponent, pressed together at
about 20,000 Ibs. at 300 °p

' 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 bompressibility decreases. Accordingly, the present mventlon

contemplates one or a plurality of pad layers for a polishing pad application.
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shape, and al so optionally converted as noted above.
20 Table | bel ow sunmari zes the worki ng exanpl es of
t he pads that were nmanufactured according to t he

owoen@lii¢e: hods of the present invention.
2005/ 110675 PCT[ US2005/ 015492 TABLE | Pad PadrUs0sISHS?

si.tion Pad Co S|t|on Corrp03|t|on 75%
B| co ?TFT%“% eify thppirsenbindegtion cqmtespdates/themse of a needle

Bhded iaal%wlav&ﬁﬁﬁ&%/ 2
p? ndeg | 049C Bi nder&U%thth%%& r%grﬁhﬂ‘d 5’313608% % a aSlS weight of .

1P%g/m0 Sechprqduptis cogemplatedjas bmm)a thickpess @B %S -(Z-G%m a density of -

0(560% fc Whard:fed0R 3D« @%@ﬁ& E%,ap.%#,ﬁty B2 0%1. 5 7
700 In mn, meh@xgg h¢ gmod Yhat 4Cdmpressibility®in Batle D1s @ta]bhﬂled by the

RO 15 Sl eyl 943 cipicuegs . g gnaes (o

2600-N04) d&irst ome deityindnds thp fiitisisthickndas! fiag] oae &paﬁ@éﬂsﬁﬂles gage

B8 Ao RRE s et A3 Bl OinioSie) ome hen

rammbs(em ®na sﬁpeml thé taun;ﬂh Mﬁcﬁaé ﬁ:)sﬂ&dl kdﬂhfh%t‘*)@’ This is followed by
er,.narn

u 0
. genily placing the ‘[)?’I spot %e&eeﬁqﬁe foot and anvil of the gage and one records the
-thickness reading as it appears on the dlgﬁal readout after it becomes stable. One then

determines the final thickness using another specified Ames gage with has a 795 gram
loading, 14 diameter anvil and 3/16” dian_léter foot (plunger) as follows: One ge;ﬁtly places
an “X” spot between the jfoot and anvil of the gage and records the thickness reading as it
appears on the digital readout whe;i it becomes stable. All thickness data are recorded. One
calculates the % compressibility by using the following formula: % Compressibility = (Initial
Reading — Final Reading/Initial Reading) x 100%. |

1t should be clear from the above description and comparison of prbperties that the
present invention providés a process for producing a polishing pad in an uncomplicated
continuous manner. The pads. fopned by this process may provide a wide latitude of

* properties due to the combinations of compositions that are possible, Further, a hovel means

for broviding improved ﬁl?er to binder adhesion is provided through the use of bicomponent
fibers and matching the molding conditions of the fop layer to the melting point of the sheath
component of the bicomponent fibers used. |

The polishing pa&'of the ﬁresent invention is parficularly suitable for the chemical
mechanical polishing of semi-conductor wafers. The polishing pad may, however, be used

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

polishing applications thei‘t use a liquid medium to carry and disperse abrasive particles
i

between the polishing pad 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 other embodiments i1‘1coxporating 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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*Two pads pressed together were 60% bi nder and 75%
bi conponent, pressed together at about 20,000 |bs. at
300 F 10 In addition, it can be seen fron1the above
twetogsnigs®d anot her preferred enbodi ment of $2005/015492
present invention, two pads may be pressed/bond H
t her. In such case, thi.ckness natural
e‘fﬂﬁ s dut ather hawd eanly e timpeddlest. theaspénit andc%:c@mj oh gheyappended
dhﬁ@,present invention contenplates one or a plurality
of pad layers for a polishing pad application. 12 WD
2005/ 110675 PCT/ US2005/ 015492 Furthernore, as noted
herein, the present invention contenplates the use of
a needl e punched non-woven fiber web, wthout a
pol ymer matrix conponent, at a basis weight of
1000g/ nZ. Such product is contenplated as having a
thickness of 1.5 - 2.5 nun, a density of 0.5 -1.0
g/ cc, a hardness of 30D - 70D, and a conpressibility
of 0.5 - 2.0 % 5 In addition, it should be noted that
"Conpressibility" in Table | is established by the
foll owi ng procedure: Testsanples are specified. Test
equi pnent is an Ames gages (Mddel BQ&600-1-04). First
one determ nes the initial thickness using one
specified Anes gage which has a 287 gram | oadi ng, %
“diameter anvil and 3/8'" dianeter foot (plunger). One
then randomy selects one spot on the sanple which is
marked with an "X". This is followed by 10 gently
pl acing 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 determnes the final thickness using
-anot her specified Ares gage with has a 795 gram
| oadi ng, V?' dianeter anvil and 3/16" dianmeter foot
(plunger) as follows: One gently places an "X' spot
between the foot and anvil of the gage and records the
t hi ckness reading as it 15 appears on the digital
readout when it becones stable. Al thickness data are
recorded. One «calculates the % conpressibility by
using the followng fornmula: % Conpressibility =
(Initial Reading - Final Reading/lInitial Reading) x
100% It should be clear fromthe above description
and conparison of properties that the '
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present invention provides a process for producing a
pol i shing pad in an unconplicated 20 continuous
manner. The. pads. forned by this process nay provide
a wde latitude of properties due to the conbinations
cpfars@mposi tions that are possible., Further, a novel
“nmeans for providing inproved flber to blnder adhesi on
is provided through the use of biconponent fibers and
1mat cla [ r to
The. oo SR TR RaRey bR PSR,
bi conponent fibers used. 25 The pollshlng pad' of the
(3r esprovidingpawhivonen Sbrp@rcompencat 4ty basis veiplitef { @r-2500e/m’,
\(l:vgfe g}argéljeurlﬁgﬁ% eroﬁe%l ﬁbpoqils agrﬁ%&%n ocfoméﬁs@s bﬁzgrrﬁponglétg{belfs C‘)Vrith two
pol i Bdlimess Gmﬁ@n@dsuﬂmtuhasm ﬁl&ucm as metal, ceramic,
" glass, wafers, or hard disks, in pollshlng
ppl | cat.i ns hat use u medium t o carr and
P ol Ei ol AR miER Foqel 8 featVien Fbinte SPefing pa
and the substrate bei ng polished. Having descrlbed
(cpr ef esniteninghiendnosiver AbduddontpaBent AWE B4id p&lflmértma\@ﬁii; landnow
beconme apparent to those of ordinary skill in the art
(ﬁhat t her enbodi nents incorporating the concepts of
( ESERE saidpPeT Birapd pen-wesa fibrons emmmg |t(ya temperature
Mﬁtp%gs&@@tsettdéﬁsltb ANEM kR8s siPH 2 RO & 4.8d
by the described 13 WO 2005/ 110675 PCT/ uszpoos/ yh s
enbollsEREEd Bift has 3 Shae Ddieriapss of RetyreenebritOPdel 78 t he
~ spirit and scope of the appended clains. 14 CLAI M5
21 Ar 12 ﬁ8&§§off c@erlm WF arc[ %1 lﬂb§rlg ¥l %ge comﬂ:vonent with
conpr|S|ng t he steps |ng a non-wo
fi br bwsltiag ﬁ?ﬂé‘rﬁfﬁﬁnla@@&oma@est ‘wdm gmsltmg PAiOOLTRS @Bergihiiy <Tmy,
wher onent conprises
b|coﬁ%ﬁﬁ%ﬁ?ppgqgP@H%EQHE%&%QMEEFﬁggrs contai ned within
the same filament; (b) providing a polymer matrix to
3.coat Tﬁ@blgc&g’gf Wafﬁqnwﬁ&é?ﬁ Qa%ﬁﬁgﬁg)c%ﬁl%gé]ent &g%de%%'g?ﬂd@} fi¥Er with a
sai d non-woven br ous comnmponent
nat r pelting peing eyt lswtsiue e4idl regppsratude ypogeymer matri x and
non-woven fi brous conponent to a tenperature

4. The process of claim 1 wherein said temperature range is about 200—550° F.

5. The process of claim 1 wherein said pressure is up to about 2000 psi.

6. The process of claim 1 wherein said pressure is between about 500-2000 psi.

7. The process of claim 1 wherein said composite sheet includes a top surface and said
top surface is abraded.

8. The process of claim 1 further including the step of cutting said composite sheet into

shape to form said polishing pad.

9. The process of claim 1 wherein said bicomponent fibers are of a sheath/core
configuration.
' 15



range and pressure to set density and thickness and
forma conposite sheet, and wherein said pad has a
Shore D hardness of between about | OD to 70D. 2. The
process of claim1l wherein said biconponent fibers
10.ncl PRE RHRssCANPANANY  WhtRin %m&hﬁgneﬁp'ﬂversogre-r%mpnsed of

one conponent with a nelting point wher ei n
Tri <BHgeth yl%iﬁcP%@W@Pﬁt“ﬁWthP@thlYﬁsﬁﬁf salvemide prrolvpranyene.
range. 3. The process of claim1l wherein said fibrous
conponent i ncludes a binder fiber with a nelting
Vpoi nthe REeess ChfleifT h whrein t Bipebaicdr enstan gempenentT kemprises a
pr ocgsigurehare] ad f’ﬁoiya?@ﬁ[eel B §§'y§lyr‘é§€rp§r 9&191&&5 aRgGolSnide, a
about 200- 550 F. process of cl 1 wherei n
saldWﬂF@§?H@%aP§WH%°f8”§B@ﬁP“?@GE“bS|. 6 The process
of claim1l wherein said pressure is between about
500- 2000 ps 7. The process of claim1 wherein said
1Zonp lffeceé%%%%lalmrﬂcfuag%rswalpﬁaﬁg Bioviinge sirlesqristrellahigopolymer
sur f @5#h bdublideahadhellSin a Qs LEESS of claim 1 further
including the step of cutting said conposite sheet
into shape to formsaid polishing pad. 9. The process
of claim1l wherein said biconponent fibers are of a
sheat h/core configuration. 15 10. The process of
claim1l wherein the biconponent fibers are conprised
of pol yethyl ene, polyethylene terephthal ate,
pol yester, polyam de or pol ypropyl ene. 11. The process
of claim1l wherein the polyneric matri x conponent
conprises a polyurethane, a polyacrylate, a
pol ystyrene, a polyimde, a polyanide, a
pol ycar bonat e, an epoxy or conbinations thereof. 12.
The process of claim1 further conprising providing a
sol ubl e or swel |l abl e polyner which solubilizes or
swells in a polishing slurry. 16
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