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POLI SH 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. 10/843,111 filed May 11, 2004, the

teachi ngs of which are _incorporat ed herein by
reference. FIELD OF TEEPQ G Ahe present

invention relates to polishing pads and nore
particularly to a novel* 10 conposition and nmethod for
form ng polishing pads. The polishing pads of the

present i nvediRiosHRAFRERER TO Rl MES Y8 pelcArfons
chemi cal - mechani cal pl anarization of substrates during

dovi TREPRE R o f Bt ¢/3he Bies Eneh v S: vty Zaten

Appﬁ&lhen setm tm;d 10v848, Y ViEeH Me t 1, 12004, 3hdRAdHIRR o hich Sre

entlr i ch may conpri se blconponent fibers,
B‘E“:Qﬁ% &Eﬁfﬁé‘&?‘% n a polymeric binder. The pads

are sui tabl e for 15 chem cal - nechani cal poli shing,
either wwth or without a need for abrasives to be
included in the polishing slurry. The pads forned

from t he needl e- punchagumoremolseNes i | e and
optional polyneric bi nder may be processed. 'in a

ar act é‘gs?? eﬁs%f]%g ﬁﬁgé’i g@@ﬁﬂé%ﬁ aﬁglrrrg‘r’}gslﬁaf“a"magyf%ra novel

mﬂmmmhra&ﬂlm@h@cb ﬁl‘aﬁ)ﬁﬁlﬁg Pbﬁslm?jﬁadsl OThe hHIBhRBOSadS lof e present
sent i nventi on roduced u3|ng an

iR SRray Sorl B eoR anepAonraiNtrases during the

' m‘ﬁirlE‘adthU oRdntld on@dctdTRRY retRelr dimc%’ t theaihvénﬁﬂfl 83218 pads comprising

condoLﬁctor waf ers have been pol i shed
FEARENTYSR tadidsm gt posbieR orcibe rankiyety offiwehich may comprise

bﬁ:&ﬁﬁéﬂeﬂtuﬁbé?@%ﬂ%ﬁﬂly%eﬂtﬁq i3 ?olﬁﬁ?ﬁb;bﬁﬁer ?‘ﬁ ppds ar suitable for

pl anarizinginternétal dielect ers o
i-tnechamiral polishisgosithagwitio ot Wishmt @fneetbfumabtaswa ﬂodapanduded in

! dotifind BT 2080 plhd Fibhla B6) B8 2a e DA newovey textile and

rrca -1 OUS.

| Omaloml}merﬁca]pmdexomaﬁ bk pronassdd dﬁladﬂlanm 16 muﬁplyq:aﬂ@lha*mg unique

] SRRyl ey Pt BB e FeS nolige Befition. 1n

- addlitione stpo padsn gf ithe bﬁis@iﬂtm%ﬁﬂoﬂ\ﬂnﬁﬂyhbé PrédiRed RERE| M ficomplicated

od tal interconnects. i The.rapid advances in
LIHUSREGESor t echnol ogy has seen the advent of very
| arge .

BACKGROUND OF THE INVENTION

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

planarizing intermetal diélectric layers of silicon dioxide and for rémoving portions of

. conductive layers within' integrated circuit devices as they arc fabricated on, various

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

-_such that the upper surfa‘ce of the layer is characterized by a series of non-planar steps

corresponding in height and width to the underlying metal interconnects.
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scale integration (VLSI) and ultra |large scale

integration (ULSI) circuits resulting in the packing

of very many nore devices in smaller areas in a

seni conduct or substrate. The greater device densities
. require greater degrees of planarity to permt the ,

hi gHaf r8d sIVARPeS R Semjopndigtos sertaolpe bessises theenguent of very large
scd10 iffegriteord land) MR Tar R scdR ViheERubia W ibsClesulting i

f eat uérres Pg:?g?%r lz:?ﬁebdfalrér%, Sc%%r%%ﬁlt%hgg%%% .ch%%#se%%trufg in the
Pagldpg 6F veryaaiys Blopt deviess i wnalleri atasnioes simsiconductor substrate. The

LT, j s hej Il nects. . . .
Erale Ve SR Tt Mgl 8 ARINRE L hcmpit o igher rsotution
Lithyigaphici precessenthguiréd o fonretha lgeaten thiibes oF dévides humifpeesler features

: - certai tal s, -desirable.for thei.r ) )

g aaré aé%'ocﬁ{érg%r g%s 1 e8 WHER> (ERB AT % Pgdﬁn]é’gt Lesistance, 1s

m‘f’?ﬁﬂglt&%bei@ﬁseﬂl[ﬁ intetconma Il | &onvﬁﬁti(ﬂi_ ﬁBﬁl a&é}lﬁgé ﬁbcﬁﬁ@l(’é#é:ﬁl\/% used to

LS need for chem -mechanjcal polishin :

P Ia?%"feccéﬂnﬁv,uv? g‘@”@% FPE &%’“ﬁg‘f' §H§‘4‘°ﬁf'e Uﬁ%@?%@%@r‘?ﬁé‘ﬂaﬂe for

thefih advaglagdoul ReHeR I wheal used m&%ﬁné&so?ﬁﬁ S&S - ClijOdre not readily
ex%zt?tl e, .ln ﬁ%gl i.t ho pg%lfc,pr_ocess‘ a tirst bl anket

amzablg tojelghme, thus thy agcidor ehemisl-merkanicpl pakisking(GMB)- | ayer,
following which electrical Iines are formed by

subtygicdllyy &he tvafibig nickil Okgkcodnddty Gfe Tiaded throbgl Q%gapbjc or

insulating |ayer is placed over the first 15 )
damgseene I?f_?%egsqsa OF exaapie 1 p dishographisprocesth adinsthlgnketaetal layer is
deBREN @n! A SHAsIRAS Sler, FHbRh2 whRACBEctrilR Sikhes Med %ﬂned by

colums or plugs are formed by filling the holes w't
sublgaetiye etm&@mhm fiiskwesk. i satond dyswlating ldyer isgdaced ever the first

méﬁ&eﬁqw,daﬂdnﬁdiés?{iﬂf@ﬁ&ﬂ%? fnto ttllﬂaese% aﬁ:sﬁ'a@ng fgxi_ygrﬁ;r‘lkséﬁ/g a second

connect’l ng the t and second ne a

* magle cMistil pelumhs dryylags drs formek byl filling fet lefesdvitlombielk nA second blanket

. etrical. lines, This process.i . .
e R8s o lrel Sl iR bt e BBEY FESFcply pramcoting the
firg@ @ndr: iwc;:ﬂhnﬁnblamGAS s.t'EiH%tcﬁidm ' Qnétiﬂ lﬁgﬁﬁﬁﬁd@ﬁfﬂ and \7&&&&1 toH3#m a second
Q. . yerl: O ow, et al. Presently,- uses L
sot 38 SiieHiTaL B 1T %OF‘?SF]QS,?H%F‘W&‘@FFG%@@P‘F@G $he sired device.
Thb&fadsseretdchniqlieisidesib LRI DI Bak. o, 4T 88668 itd)GhoW BV €T |
the resistivity. of- copper is superior to either

GesP e VLS AR ior Boelfiarof smesien i fipps boomse of

 thefir fisesptibitity ¥ ERhingS PHBWetR, Bk CGRLRRty 25t MppbPls Qpsridrto either

t he hei ghts of the upper surface of the internetal .
alughingy, oF ?‘}ﬂ@%y@ﬂﬂ%% use; desirpble, haveeves eopppedoes not have desirable
O gﬁwtgf@éc{' b et h};{ge. optical. resolution of subsequent .
P ghotolithographi% processi ng steps may bd degraded by
non_ pl.anar dielectric surfaces. Loss of optical

r esYREALOBNHIN Badieightsind thesunperisiciane af thatintenngtsl ielectrin layer have

sevefal Bh@Sirath® Eﬁ@?ﬁ{aﬁsgc‘égg g’g% éﬁﬁa{%ﬁfe?cﬂuﬁonh@ &Bgetqhémt | B8 Bthographic

t'he ‘cover age of “Tayer over
progé¢ssing citenscmpyyher depradel by non-planar dielectric surfaces. Loss of optical

resolution lo_wers the resdlution at which lines may be printed. Moreover, where the step -

height is large, the coverage of a second metal layer over .the diclectric layer miay be

" incomplete, leading to open circuits.
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30 inconplete, leading to open circuits. 2 In view of
t hese probl ens, nethods have been evol ved to planarize
t he upper surfaces of the nmetal and. dielectric

| ayers. One such technique is chem cal - mechani ca

pol i shi,ng ) ..Usi ng an abrasive pollshlng agent
wor kKEGVigy of 'Slmm?blﬁ@s 10dahaysdieer gyolyaddmpleharige the upper surfaces

B B 1 ) R

(Wﬂ sHngan éﬁé%veaw@lsm ezt warired| byt d m@ltl;lg vai. t A ghemical-mechanical
b t:er n i b

L e e ——

connecte a reI a v

Cofventipil yghémigands amaidwds |oﬁ e rélatinkdy soﬁnndrfhmblmmﬁemai,&such 4s non-

t t
AR 4SS5 TSyl PRI, S « ot
adekive Ibayier, qraﬂar gmm{sallhmmh&ﬂdaM vtk vakigtidn® @f physical properties

ﬂlﬁ%]{gé? a{'F 9 i kgstﬁ%Bﬁﬁl ] ggﬁ{g@ﬁé{ﬁ}{’%@lﬂeﬂble top polishing

layamaek@iltgrmlajrerbhﬁlﬁ?dﬁﬁ{a%ﬁl | ayer to be renoved, with
the mechani cal renopval of the conver3|on product

| de eco erso uct is facilitatjn :
o M S 3he B i ey SO vpbe et & B Shmoved,
with mlsé nachahial &hﬁva rHf t&@cddir@rsmﬁrﬁﬁmi IdRMBN e ddnvariiBn product is

% ce.i Contact with the substrate to be pol i shed '

hing gafes, | QYF pady mystresoligityp couspraipigfelevant to the
profent IReRIGAS GME shr6B B écRihck With Elﬁa s‘&f)ﬁﬂkeecmbg Eolllsﬁ&%lu&\b% lsomewhat

15 pollshlng al so known as "dri shing. his 1s one

rogifigoly e Pf pegismlarselevioen b dheepresut mw@nmmvzs bt pretlein of ] local over-
r t In 'S V
SR S Bl “SEPF od 104 K S Gl fing o

ofgngtal sthsti’ﬁefr basjgene@lly ﬂmomnhwwenmmhstmg tienuaires aissiffer pad.
e [ ur f ace hes and. def ect s
BB aROet TP e ood i BRCRGREI Bt Bt el Mumber and
denstte ofaixrﬁlfmscmdies amlmtsy Susledletbais b(ﬁ‘l‘vlaﬁ@wiﬂaﬁm yieids of product.
manuf acturing sem - conductor 20 chi ps are a very soft

of 2B ot 5 afsl RO RS e e e B i Gondostor

;..'"

a so
clpp}i mhen‘emadoﬁrfomnq)agpada \M}ﬁ hioa-wé/est rfiben piddr Eﬂhlt advantagc of a soft

S PR AR o Sl S 50tk oy

HoRbwir, Ssoﬁémdl’ Ex&%ﬂhﬂ@nﬁ va? iSRG pdd T eeqa&inlgs&ﬂ&emﬁ&ﬁer polishing

because of the pad sqoftness. Also, for a net al

e Sefes. aue ssedscive dishing of dhe p@&&% walf Pocapsa efeibe pad oftness.
Aﬁgr ﬁ)r‘y ﬁl@iaﬂgamgs@e&o@mr[ﬁ'gce% th P&H quaﬁ;?‘ causbd miush more dishing

geheral [y known f hat -preventi on of dishi'ng requires a
cospparedewitipabiard pads, “a hard

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

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

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

surface by removing worn areas and embedded debris. This reconditioning capability means
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pol i shing pad usually has better planarization

capability than a soft pad. However, the defects

count is much higher than with the soft pad and the
within-wafer uniformty is usually nuch worse. In

addi tion, hard pads may be conditionabl e, which neans

tha athardrad peay lat miveclong@- tearadioftipad.  Sach feeonditipafieyiabadalso means

- TR e tb AR e B PR Rl %8s v o ca

and enbedded debris. This reconditioning capability
mean&urgntly dhese preblanspare haegled arsing namolti-stepnigetmiduea wherein initial

SE06PO SR S Yoy O S o

byraeserbnd {Jc:iﬁhmtg dtep :ﬁsing @ndebond :f/emheﬁ pgd%r@b!atﬂfﬁsilva fc&nP@ﬁﬁb Qffferently
i Ag, rul ti - step, techni ques, wWherein initia olishin

oinfifs B ompRoslio i B T i fopeomemigrrplgs anngor

Hioreover, it

- abbraskrefronnkigh ict faldieyerle t5 thY e $EAROMiTHehS PRI For Cu

tep usin second. set of pads and abrasjve conpounds |
P%Pf‘?@ﬁ%w aﬁqesi % GG #ndsrirrPeBnt epthe Rarasivy dprrgeThe prior art
hdd espgestied 3k | BnQSIMHEH gg]gl g\g%c%ﬁr g st O ERY %%thﬂot obtaein good

al sop suffers from high t densities due to e us

. PRpanzaHon; Pragkedmonpiaren apbethentypssiafipady bave poaviouglxepmtiied in an

af I, urtftﬁ {obi%ﬁgbeﬁf?ggﬂz#e?foﬁﬂadcgp Yowl g§% &g]a?) %pﬁ]ﬁsﬂn\éﬁ fibrous pads-

as suggesté

“hayiemngf qnéyﬁicgaﬂy dareblovers] doi ndt eurvive thesEMP fpragesst oo sof t

_to obtain good 10 pl anarization. Stacked non-woven and

ot he PLEV] Lt hRean . . )
Ot 1 chototifgly the AR G RGRNNGR BBiobs BEFRitA REE AR huality ped
shogidmes the follpwikig requitepientsf plodunssextranisly low\defacmicomte pn polished

i Cl £.and. d ' h ) i
oBHE, ot S BB o Kt e,

g

' hdviebr long ppdlifesixiantiblaysrecdhditiogihgy Ndnietof paskistiag tibart CMP pads

Bt UF o S P 8BRS el o

peréss&ElA/ newelybe df SEMP Opadnit @siicfREfledded! RVMneEORe@N redliirements,

I-ished surfaces, and have ,a |long pad life
P%&?‘E?f f pRednaRHackiEed iap pgeqmRlicatd ﬁ@%@POW“éﬁﬁ- sting
prior art CVMP pads can neet all of these
requi renents, which are needed for the future
generation of CMP processes. A new type. of CMP pad
i s therefore neededStavAreOFirRe SGvENaG@ol I enent s,
particul arly one manufactured by an unconpli cated

contJd nuous, pt.ocess. 20 SU RY CF, THE | NVENTI L.n one

e G AT BREST i et YN 1 AirPpt et doy POlTng f pbstate
cdofprisiigl 4 B3t S@nRnéitREkpAdiSs a non-woven fibrous component, at least 2 portion
of which or the entirety of w]_:ich optionally comprises bicomponent fibers, and bptionally a

second component comprising a polymer matrix component, said fibrous component

embedded in said polymer matrix component,

. In method form, the present invention comprises a process for manufacturing a
polishing pad, comprisingi the steps of providing a non-woven fibrous cdmponent, at leaﬁ a
portion of which or the entirety of which optionally comprises bicomponent fibers, optionally
providing a polymer mattix to coat said non-woven fibrous component, combining said non-
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conprising a first conponent conprising a non-woven

fibrous conponent, at least a portion of which or the

entirety of Wich optionally conprises biconponent

fibers, and optionally a 25 second conponent ‘

conpri-sing a polymer matrix conponent, said fibrous

v Eibrens comgprinedideith said mdyerpeity BN rmbjewhg@@iﬂ@@m matrix and
m sent i nvent| conpr.i s _

bl bt b o8 R e e o e i o sty and form

comm!mtle shiexd ‘fort bve as tsaifi polishiy padl dnnYctdpReds WRYEiRorhpdAERUSher may

1&:2 onent, at Ieatsnt a . portjon_of which or the

© WP FOBPOUGH SRt eliing ipoint of dhn; QRescasRRoBARS Oiling melting point

'Ifmi,)@hSr,emODﬁl&OmL layid SheRirOY ingl{isNGittan RSk fgﬁﬁ Bk‘ef‘”t glt atlvely,
coat sai g) en fibrous conponent Ing s :
RBITey- &pide hé@r?ﬁéﬁﬁ\ﬂhﬂﬁmﬂﬁtyﬁh@eﬂ@nwﬁm range “T”
matri x, and subj ecting said polyper matri x and

non- m&/pﬂésénit lilﬁ@hﬁmﬂﬂm)ﬁ[h@é?stto e QofisHifP&T Rk Pb gsﬁh@%&bsﬁrate in the

and §m§' 0 solidify and forma = conp

Pregpm § aé awlaw B 13y K ity nheontain abigsive priticles s H‘h@pohshmg pad
h&eﬁqmwmﬁam@lf&%aﬁm&m %Pﬁ

mel ti ng point of!Tnr, o%gﬁt%g%%g%g%tlﬁw t%ﬂ’%ﬁgﬁ. ng

p0| 5 TnR, vvherel n Tnr<Tn2, and-wherein Tnr is

wi t hi B Padiie pettain embodigents may alsp be chasedteried as o elefivelzythin, stiff

. aRDRA@)odstRLAGET The P&fshiﬁ? p‘f&beﬁh%§ oft tiPlop 1A\ @)g H&t Jfrlhe > present

thetenperaturerange reset I'n
inventionanayt be wniqusly) wriph by, hachdics aqdc:lha@um;lcaosmdmsmméibers used,

by fh l;
y e P L ERE OpuR Lyt ke b R Rl PV e MRtrapedp gensity of
thesn-weres extilb| confpered rarthé dnished pad dua t6 dhg evaD ub saturation and
cess The pads in certain
ﬁ@ 5?’%9%#& %@‘E ’%%UB’S'%EH%PIQE §r| zed as a rel atively
thin, stiff and hard construction. The poli shi ng.
pr op'EIet presend finvehtion also lrelyles tofa mbibod a pocﬁdubing thé ebevetdisclosed

oA e 1o e Bl B AR Pbtates oy i non-woren

tegtile] atdeastfa pdrﬁomm whmhi bl; the edtiter ot thmﬁﬁdykoﬁi@hwﬁbamptﬁx@ﬁt fibers,
%{i ﬁ’é‘; reas i:l sity of the non-wove
Wit p0 0P 4 destrblonsh o i e Bhopioondichost gad pressurc,

' foubwsabyrsaffa@wmmng IPne %?Hbﬁﬁﬁl SMhddf 8 Ipfeshibie s&%% to activate a

[1Ng pProcess. e present i nvention al so

f act '
%‘Pfgﬁg g&%lpﬁ%fﬂlﬁ §hers fespitsoigoshag Witheimuexed physcab peperties. The

' -a@ﬁbdh%ﬁ'o&' e ihePetds il HIGARINOU LRSS 5B shoet. The

95

|n|n a nee unched non-woven textl

She%tag gutgo gbamam ey onhmmﬂiy be bedked emithl a wibytrabd tovdoing l potishing pad.

T%Dﬁé E c}g g %gfﬂé? E&g&f pﬁ%&l orcnsllp %Hg‘i)lt&/gﬁ(#i“er%?fe(gt applications

inginding Shmutm(&md)r mﬁ&spuimhmg known as chemical mechanical polishing (CMP)
and other polishing apphcatmns for metal ceramic, glass, wafers, hard disks efc., that employ

a Hiquid mediuni as a polishing slurry.
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20. followed by surface finishing. The application of
heat and pressure serves to activate a portion.of the
bi conponent fibers results in a sheet with inproved
~physi cal properties. The application of pressure
further serves to control the thickness and density of
t he sheet. The shdESCRETHENORTHEDRENGSd r pay
optional |y be backed with a substrate to forma :
pol i Sk Htyengice mayrtbe fyrthersundemgiopd dyokferdnee o diedetailed description

ik ARl AP bl S Retin Rt

pol i shing known as.chem cal mechanical polishing (CVWP) - .
and Benkis pshemafianf cap profersadimmsfairingptankss acemding by the present

T ik@fn, wafers, hard disks etc., that enploy a liquid

medi um as a poI i shing slurry. 5 DESCRI PTI ON OF THE
DRAW NGS Thé invention may be further understood by
reference, to the detailed description belowtaken in
conjunction wth the acconpanyi ng draw ngs, in which:
Fig. 1is a sDESHRIFTIONGF IHEPREFERREDTENBORIMENECE ur i ng
process according to the present 5 invention.

DES(SH]IPBh@V obfectt HndPRERRRERE D EMBQREMENTnvehiidd vk me readily

!ects and dvanta es of the present iInvention wl

e thosg gk ma%‘ﬁaﬁémn tho Tolleydes dtailel dscriptiorh avherein preferred-
eﬁlﬁd@l‘i}héﬂ?@of 186 Rehich S8 5RIE ddﬁ&fﬂe@ tdnfhs MAELEIof the best mode
preferred- 10 enbodi nents o € L rvent on are shown
coptrinplnteccof ersryingaput the invedtiont r&g with b@feahm;i et akdhbd person, the
m%}%ﬁ@ Atk aF ¢ a}‘z Rl et:me AL gnlf @%mrﬂsare capable of

reali zed by the s person,
medifiedtions mfvaoomesm:ms whtlidued@nmng nﬁooﬁhamvbmonand its
details are capable of nodifications in various

h
;)glslps F)l?}&é]]lg a%;aoéoﬁn ?E%Zars tﬁ:{aspgp{ogf @r}- Ic,ey I Egﬁér\?%%ﬂnent optionally
m eowpmndemlympt ey (@tndeiﬁc@ﬁﬁlﬁéﬁted‘ypi&alanwﬁzﬁm textiles

X |nd onent non
t%)g(i% - SUIta a%e](ng %Jggmfn;gcql?ﬁoge‘?t bﬁh"é%l’? o proferably
pdiyesten ueéthorig]p pmgptopplfené, hﬁ)l)réﬁhdo? hicRtic, p@&y&hﬁeﬂb’ Qfenmahé ynatmals
est er ltﬂgléqlq%g +§lro ene, poI yam de, acry
S“g‘gf‘%éﬁ VAT dodcco PoHe %§ B be @%h%garpa%% bwomponent :
fiteny w‘h&@iﬂl thetde Rid HeathI8REAd RS Be Hﬁ?%reﬁ?ﬁ&ﬁ%ﬁe ahdther, or in a side-
b)&ﬁ(iea Iar bi canponent. - fibers, whérein the core and

furation, ay begyelisably; ysedascst deast mpertine ofthetfeeus component
orlaB it iR GusPdbnHorGatC TR | i ﬁﬁaﬁQ Bre Bt &%emlﬁgu%m{,me types

used as at |east "a portion o rous comnponen
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) w1th respect to the

polymer matrix (bmder) component

'Ihe 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 a"nd 50 on, up to a preferred level of 70D are contemplated herein, -
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PR S 240

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 types. The fiber conponent may be

pr ef bl v sent -at | evel s bet n 10-90 % (wt) w'th

res pE% P émﬁ :b‘%‘&ﬁ"y rﬁm{’f rap ngﬁﬁé 1y, pistsehenf 2 sheath-core

cdisenétidng b6 acsdb-byasidé KorFPuyhiB, Sautl QN6 HRE fan M Ao &G as the
y formthe pad, which in

ol Db e i o b semSgarodo mebhdhiomperiur atained

iredbe ptessifly SRDERIND d ! ‘ ! Ohi
phessifg S?Jrocéé_% Aﬂfeﬁfaﬁf@% ;))ie #9 léfntpﬁ aﬁ?& ﬁeﬁgeg, Bhich also

abqut 70 Shore as ‘measur ed Dur orre

. R PVGR e thptds withinnthe ganige iof temperdturhmadiinyed in the pressing

pfRBEE Withdub béing %&dﬁ%{}iﬂ%ﬁ?’%& R eveg Tl AUE 91&{/ g Itﬂc% an improved

preparation of the E pads di scl osed” here

lexeloof; bindige petvrean drroberg and, theywiynudr mdfx compentl 2Bowagkr, in the
b D fa level of 70D are contenpl ated
R4 S G il 10 Bk Mo R0 ARG S o
constragtion ipnaifter ey forwfof dicsinpardnt filrs as Grristantiod haein cortemplates

oo R A A Bl Fen B e ALt S hero

the conponents may be ‘configured to match the .
t enpbls ymericahatedals fon theyelymice Sisitrivgcannsbnentinddgle most common

\ ti.vel one nmay .enploy a binder fiber, )
6858 o6) L SIAUANE oty TSR e s S perion
aidir nosdippersiont arehas aitutlos adldtiparadsing) abdcRI€ $81 f#enot limited to
rocess Wt_hPut- bei ng}PPoun by theory, it is_ believed
HSTRReS Selvarryiatesy BRIEsDrencs, elyapidss, mebisarbonates,

atisdpories) Ofter polpeiess i UarteoriRity ABficiER t6 suppsR MROMRAs- component
broad context” of the preéeSent

However, in tgs ' { [
R 50 bp B 4 dhinseRTLCRE Gl PRESFigto! hat kb e components
thehed- ey a6 Neliitet pdft (iR HOtcaddBf %gsvanir&f Pifhers), softening

bi conponent fibers, as the 1 nvention etn
teppReYp (ia thescasq of snemhensmelimers) bandéor shring beeiperature (in the case of

j -5 ' bl 0 fibers. .

O oy et o, ROk sl cGore (o BT with e
ahowerpsfrensed ffihmiues denpmiett te fmmmhe pdliskingpadsas thepreseat invention.
thernmosetting polymers, in any physical form such-as a

e s ek R e R e T

has ipndferably thoen pesidigrmmehediic h basis peighitofboainta), to about 2500 grams per

R (T A TN R S ——

belmsen ahoutitS'@'OdiSGQ' gtlinfsfpgﬁSqﬁﬁlh éﬁﬁrs f!‘tﬁﬁ @ﬁﬁonﬁfﬁc%xhﬁ’nt@hﬁibersbor binder
coO 0 n may, al.s e us . n Is_regard, 1T can e.
ﬁ‘?&ﬁ@énﬁea@e}me itlsihe Rrefsab]y, Ren-Wayen nolymastgh#y fesired proportion, or

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

The cheﬁicd-physicﬂ propetties, hence the polishing performance, of the fiber and
polymer composite are golerned by the types and sizes of the fibers, the types and hardness
of the polymers, the fiber-io polymer ratio, the fiiability 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 ﬁbér (tbus 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 hensel ves may have a nelting point (in the case of
crystalline polyners), softening tenperature (in the
case of anorphous polyners), and/or curing tenperature
(in the case of thernoset polyners) which allows such
mer_matri x _conponent to be processed with the 20

pol

O‘é%@{éﬁisléf andrfge hpdness,snd orhighse pempressitolinas lkempared to the.use of
siRfler 8 d & he j i The. {ibrous
Cormona e o Sl SR of PN e SR Ol g, e
Plymgpmatrignaterialhag heralitred db influoeendansityd et urdeke chaiatenistics of
m@@ﬁhﬁpa\ﬁ%&ﬁ&"f about 100 to about 2500 grans per

square rneter, and at any. val ue or any range
t her ebet ween. For exanple, the range may be between
abouds aimled 10 @beyieaths optonab giecorfdicoatrenent Therse tai partidn of the fiber

' £ _or..binder 25 fiber e be .canbi ned
Rl TP Rt it pRhicel Slonschi R o o SREERY wfice o the
Peiisbipgpad.o Bicompontitefibeisconmodaest byi dxendingByo polylatRny the same

- on-ywoven l r. cofponent . _The .
e P oY B Bl ovichiE RS e Perun Wile tere are o
mpuglrek orfimeeisayctiving t fe bicolapdnea dibedd OfsIA¥Ey- @Y DAGIK FibAL Spic-wedge,
. g*erned bi/ t'he es and sizes of the fibers, the )
i i =ﬁaﬂtﬁm@me R PYETRS I (BoPFReBbiopehton wherein the
supobiydiBy sHeathi firtidn @ndprb@li o i )ﬁ}?ﬁ% Péafueh

Ioca({mg%d 30®§tll,obal pglli st rﬂi b%]ty?rglﬁv%gﬁtlﬁg&po y t?ﬁ%%?ni an the
Pofypsfiof theforg plen.nat . For exanpl e purposes,  enpl oyi ng

a larger denier fiber (thus with fewer fibers for a

gi vess fietes, thy palis bf'ﬁl&f%r@&%ﬁt Bkdiiondely tc&? HCaHhe18kd Boout 100

fiber.polynmer ratio wi'll typicall resuFlnapad ]
Pegept Y Wietshh ob s ditaoysspmponept, gl 8] perekatt devel rofamdng to that optional
etk - : . N _

R IR A (Bt ity AR R bl ind wherein the
ntgRhers: Jesth than PO0Hyerceay corfespondniol that drftichlbembaiimeéns rwliich includes a

- C the r tri erjal can be .
E aEi tg}cega?%@%%%l uencrgﬂlglé% squ tt?/ggﬂgltﬁtg%ﬁagsﬁﬁous,comp_(ment ddes not
coptpeisa d 0@ persentad td pad hed & ipolynepadompasht is. enipldyred, such polymeric
I d to above he optional use _of bi.conponent ]
o< "o BRY it o 3 BrraBPibng velcle ARG B gption from
10064 dot thenfibfody | cb@fponailiie Howeks, D pedfetdd embbdmehe the polymeric
urface of the _polishing pad. Bi conponent

| ishi
_Wﬁ%sé%é 'fgiqfegﬁ PERSRIet J6VFIn of rhent I9-aeTsety RE S 2Ry gthex ftividual

pefiRige SILAKES 62!, bfa 1ol loh 2t S0 RRLHIRS 60 SRtnthyiaeigd t hi N
the sane filament.  While there are a ‘'nunber’ of
t.ions of biconponent_ fibers (side-by-side,

constr
mat i\" Q&ﬁl%i & pa&s é’-f\"i\@_(:l e ¢mbedimsnig §’} g_@d’,m“'@tﬁci?l)’?nﬁan may have a
préfogad hhiekiels GaRLRt bH GhbRN0.5 Smi 4§ 4.6 Sflnd, NS BIFSERE or range

i nvention wherein the- surroundi ng sheath porti‘on
therehby sede sAecopbinglyet-&:Hhe Midkness rangsrmay: be briyepre At 45umm to 3.0
miahan the : : . .

. To preferably develop a desired hardness in-the pad, the fibrous component preferably
comprises 4 relatively loose network of fibers and this network is substantially completely
filled with the polymeric-matrix binder material to form a composite in which the fibrous
component becomes em’dedded aftet the polymer is solidified, The solidified polymer
preferably forms a relatively hard but friable matrix. After the sheet has been pressed to the
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. Accor di ngl’y, e.g, the thickness
b@ygs’.a@)

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
percent level referring to that optional 15

enpodi ment _where the pad is conposed entirely of the
thiskaess, hp dverriacepithaiskact may bR corditionsd dy| buslingt widln a diamond

- ARVrRBpSER inARY HRSRAINLS 1 RdloveRld -iﬂﬁaslggfofxg%r%%ce and expose

whi ch™includes a 8O| yheri c conponen
apeid ad\te il Higknessd0.02blodl @52l treditter that shivhithereby creates about

eRe shishl |
R n S IR TR It o RE Ryl ey SRt g cration of

the Slp,f@staurer_ ra$u11? riyprn tgg Iﬁ‘ieﬂbkqa!aﬁn‘(y t ofjthk e}ueﬁ pblomeieatvittp 1 oiher words,
u rom % for.the | Qr ous co onent,. :

e Sreh B b Bl R Rect 1t ik of, Ol mEPRSRERal such tht,

dodmgpbuting, thalinte iprasesd attthe hetet whié trheHbcefbeROremain attached

rcent, .or_at any other, indjvjdyal ercent age or
1 T e dpd golymer Coptpase Tiyps, s kiTing qenildhicioness yiepth of surface
pPETRERiretiyvedab Wake a kiin Adtch 18 of R AVRAS sddineAR %f 8 164498 portion

n%%gi ments Qf the present invention may have a .
of MERB BRI HeSRsa hesprliecca compgite pds afpobianes sod fhers. During
OV proRbss@) Yhiy RbiiRis Bliéhﬁiﬁgs%rﬁgéhélﬁkgfo%c@@ﬁﬂ gefg%t.z; Vc\%uenrt] caused by

nge may

UsipY @ cowyentiong] Inmadditionpthe fselichtpiatyixfoxnedddyy the polymer densely
e ot ol b flcrb PRl Bk TR o thopod.

fibers and this network is substantially conpletely

fi||Aecopdinglys te fin Viveous csurfaeet fayer bf Wik prefersadepadabf tee present

SREATHEEATRAN S DR Wil RS, PR iy, e

hand|stiffiboilye tespltd spreuch lems dishing il yhefpolisted awafed satthace | As dieesalt, metal

S st R

sheet may be conditioned by buffing with a di anond
di sknoadditmmo shenipp hlyemsrfabe af itwepads| heetis thay bemevoaditinged after

o S T SR o e et
setbice Hfdlh@ﬂlehl ﬁg@ftﬁk’tﬁlt @ﬁyéﬂﬁ@?&! goﬂ_ﬁbfﬂ-hlﬁhtsé’d Pads, U'h:a Q*J«leulim&ﬁii g process
surfage |ayer. contajning fi at are partially .

ooty prorepfectat gt (bovtd o e B i layer eigh paptinues to help

1€ thé Befedts barll, Syt &d@ﬂyﬁ% Bard Yib8CarR oYy RS bBBY Edfficiently fixes

I(ﬂﬁot her words, :-the strength of the fi'ber is stronger
andRpQrisdha,fibey davebie refics the dishingipbsnomener.i al  such t hat,

during buffing, the binder is renoved at the surface

whi | @piidaallp 46 ff@aea pHRERS phé Wiafh&iveanhied sh.'ucﬁnje 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 pl.anaxity on a small scale, that is, over a small region
of the substrate to be .pélisl_led.. ‘The compressibility of the backing structure provides
uni.fbrmity of pressure over the entire substrate surface, for example over the 8 inch or 12
inch diameter of a semi-conductor wafer. This ensures uniformity of polishing if, for

example, the substrate is concavely or convgﬁdy curved or otherwise irregular.
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to. the fiber and pol yner conposite. Thus, after

buffing, a small thickness of depth of surface

polymer is renoved to | eaye a thin surface |ayer of

free fibers, segnents of at |east a portion 10 of

whi cgllrerraieg}henbedded_i n the adjacent conposite body

of pAiFmatveldhe pisesng invoghion,berein Qpntenpletes dhesusetafi eg., a Mylar™

P EoiEinAE | freBind Gensittid AARsHE! PSS n R SRed BE HEHAGhSic fim

count Causequgi%a@q usi ng a conventional hard pad. Ih '

ugjd%ﬁgtq‘%ﬁ{lt‘{ itaty attachmentite a tasd.ndadhis yitwatien, fjbis goemplated that such
nee| Al drh R Ge Fher oo f enk

e i il ol bidFe bE 47 incBRpreit el S ST RAREy sorve a5 =

msaestidtiadiment ofiike paditn tifd tooldaseffeatifegolistimyer of t he

preferred pad of:the present 15 invention )

"si gnjf i I ' t _aof .t he. waf ers
ol i, o SRR iyt SHEGRE o fitihell s (FUERE glos of me
presentinventicagsaydnghday fbfous hepapibdls etpe owdd eronponém dient isAsluble or

N T

diggidve: wpom, coptaet witlp tHeashery, Sncliidiaesindies that pedsthbeksbrbagad/or non-

nditjioned after . pol.i.shi ne .or- nore wafers )
wifx RERATH %@’?ﬁ%ﬁﬁ“’b gty rﬂ?hmg B SBRY i fypdcafi 8 aapsens medium,
arpbitle sdGens Brivpiclylwakea. much | onger than conventional

~.soft fiber-based pads. The condit’ioning process can

e S el bl B el b s
suieble oo iateriairbRrdblisiniadiap bmwggb Acshol), B&IvaBH& of poly(vinyl
| ynmer body s f&ac_le{]tlyf!xes and supports the o
alwg‘?cll&’_i)r W@i}%ﬁ% %"“ Robiitiay! diehoth Reiyasglis H@ﬁo&@%ﬁ‘@ of polyacrylic acid,
copolyinsRabt %ﬂya&ﬁrliﬁ QeI ﬁol?@cbh%ﬁﬁ&% dRRDveRf gol gacc]iaéidﬁ' gopolymers

- adhesi ve-backed 'structure nma e attache
o@ ! t y

aridss £ g, deriviaheesdieps, copolamensiof shmermaleie aridadesivatives
£ - Th | .
oft aRicf e, bh goodagﬁnérg of ndaR8d ﬁ(}la: e%uﬁsﬂ %ﬂd@%ﬁi}%&%&a@@gﬂ%& is also

provide-a medi um for attaching e poll
prefswblapgpaadiby eanpiitsbls protess, ysuthoasclenminsrovedt techeiques, for example

oHef ol QBRI Bl SRS 7 pea e ot Sl s

ordilamerits asseall a3 bytweating or kaivting techsiqadsl T sdiliun, theforieftetion of these . -

o85Sl . B2 5 7 B S Bl e
orivvitatedthelogiiiantp patalielits Hesusid EsrefefaBly i8%8 %ﬂh?dﬂ&le&onﬁgmaﬁon.
i'nch diameter of a_sem -conduct or :

he 8 irnch. or 1
The s 5f%%f“§?&rén‘§%¢ge%°hth%%fnwmlwleﬁe4 puchithej after dipsgfution, a pore

is ExAHER) Wherdih Suchyfosd d’iiﬂé 8 chRpHARARY R the gfmﬁﬁt%ﬁzg)gfﬁn abthiFparticle

or ot’he_r_vm se irregular. 9 Alterhativ he- present
thatyenbe Wribe sleayn Syen elergivapaticleniypiselly waeeingize fom 100-200 nrm.

AM P T ive. . _
(A sy ifinef R D - AR Rk ety oo o8,V Bas e
found to provide the optimum size for interacting with the particles of the sharry 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% (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 inoljmer matrix
component, will now be described. With attention directed to FYG. 1, the non-woven fibers,
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utilized therein to facilitate attachnent to a tool
In this situation, it is contenplated that such

MylarrMfilmw |l provide nore of an inconpressible
| ayer, but still efficiently serve as a 5 neans of

ﬂﬁﬁ{dﬁgﬂﬁ Egz @?gnén? ﬁ‘)g}g er%aﬁ ¢ e c{é?-ef J Ef{ir t%rm a mat. This is

pO|IS i ng i'A

fodlowied 3| impregoadionewith ﬂhhml)pnﬂélmm g%mpmismafsnigheprocess such as, but
t cl ude or part
PR AL B! K RERAISE o BBy st
thermuthwith biridshi Mhe ahatrm )fhelﬁh&bad:j Yok ﬂlier P elom:amrédxﬁﬂoﬁeu to an
re nt i ssol ve upon cgnt act
b5 g8 E5ep R T e B i e B s hesting
duyedsaotcli ab@et, thie privassid flRkRE b @ﬁ[ﬁﬂ:&hdﬂbﬁl@iﬂaﬁ@ BREGHOIo the sheet to
ﬁgl the slurry is typically an agueous
S0 AP i otesso SSichfebneraiy Biay e il on range of abot
2001dis5 Bmaha tidyreddsed Enag%t;}r&tﬁbﬁ%%ri@ by %Fiﬁﬁx’i RleSrange of

be formed- of various - suitable pol ymer mat €rl a

2k SR9-290%psin Fhecrheet q90 fopped iy then |bnﬁ‘¢rbto) remve ipolynicy geatrix skin
miferiRQb Y& ¥ boli SHttace tmgﬂﬂg Lﬁ’eHF 2 U%%X\;e}é*eﬂﬁ% cut to a desired

al cohol ), pofyacr er|v ives o
shaps- dopqcslauwé’rey g,cfn adbespadnyer mmydeiagplied to the sheet m addmon,

aﬁgéglr%iﬁ qﬁgr ' (‘lje?ﬁ gﬁ:@%‘é@% ﬁﬁ%&fpagﬁ%rsﬁagé{%a% Weagyocpnventlonai

-mgmm, suclp p?othy: nmospcmaucgmfeathquihemal dgindes HEY the had (@g gr@rfwmg) to

[ Qr €o ymers. of maleic acid. Such
O%%Pdlbmpcﬁffg onent is also preferably
prepared by any suitable process, such as be nonwoven
tec thi aqmmaﬁmpremnmne cal breid del use BE Hagjdlyh@dricGhatrix component,

b Ln ’of fibers or, t layi ng down of a
a'% 0086 Cﬂg B&ogelﬁﬁmﬂl’onﬁ]ﬁ arFeH’ESsglﬁ’ég%ltpe Beu-gven is cut into
sheeta \eind cheated kaidt pmma 146 C420 i 1Hid) @Emsithy Nardd i dkh &R, sﬁmﬂyt at preferred

or|e ati_.o optional fibers reIatrve to
PRBR Qﬂﬁ?ﬁ@egﬁiﬁ ¥ eSRICH P KxAboRE 2900 peiyend 0k b5y 3 desired
slﬂpé( amﬂsmp@mm&qvm@q@%@@%% parallel to the.

surface, or prefierably in-an orthogonal configuration. .

The s or rticles, being squbIe may al so be .

seI ef?k’g ﬂlewarﬂzsr therworking sruppleof p@sfééhat'v%ere manufactured
tHeleh&hl et opﬂ{e%re%bﬁ%‘}eﬁu&pﬂm Fnmentary to the

partlcle size of an abrasive-particle 25 that maybe in

the slurry.. Such abrasive particles typically range

in size fron1100-200 nnr. = Accordingly, a fiber

“di aneter range of 20 - 200 gmis preferably enpl oyed,

whi ch has been found to provide the optinum size for

interacting with the particles of.the slurry to

optimze wafer polishing. Furthernore, the optiona

sol ubl e or swellable fibers of particles noted above

may be present in the polishing pad herein at |evels

between 10 % (wt) to 90% (w). 30 The process for

form ng one enbodi nent of the polrshrng pad of the

present.
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10

i nventi on,

i.e.

fiber conponent with the pol yner

Wi | |
1,

t he non-woven fi bers,

matri x conpo

t hat enmbodi nent that comnbi nes the

nent,

now be described. Wth attention directed to FI G
10 optionally including the

AR P L Pt AL R fod esshe

ds, t hat were
P¥leneral net hods of the

bi conponent fibers, can be,@ -punched to forma
. This is foIIovved by i ation with the
pol ymer mat § Pad conpongent usi ng rocess suchja$padut
not |imted|tempsddicy] ng; di ppi 1g,p5}a@°§n§09‘¥§ﬁ r )bme&rwon
t+rafnsfer—ecoptt-hg—to—substantially satur thel maf
with binder{ Thib matjis then hpated with the pd)l7§/°(7er
matri x conpbnent 'to an 5 effect]viely dry condift { Blaomponent/Two
. Thtgeicalt he firied material is cu into a sheety TBgRpressed
af eat i Ngk, dr the prog¢efs Is |
i (f.t’ !gr{ﬁﬂtgd by %#Fxﬁllcocat}/ ?bs% eat gojé%pq"‘é’ssu?e {0 ??P&t?‘er
1 sheet to SE?'"?%e denS|ty and thi|ckness. Such
t enper at ur esunzgp pr ef [edigdabpadeal Iﬁhdhhﬁnzfzf@nge |0 6@bBiHder.
200 - 550 F . T erab U
t 62000 psi I@r%tﬁ}”?ﬁ Hﬁfﬁ%ﬁﬁg ﬁ 50 W “50b. 5U§%" P
psi . _The shE@P%s% or| 055 S6¢%en k(‘&ﬁ"/?)ed(qoﬁﬁ}remve
pol ymer matf{ix skin 10 matérial| tf[o Torm the pprjSAing
'{ﬁféﬁﬁeég‘(ﬁ] anp—tigesghegt s can—then—e C“”‘.ven: eRt-yEHt &
' ﬂfdemgé-—bhage_t%mt ?maf 67 Buf fing. hn 1920
adhesi ve | ayer may be applled tio [the sheet. Ip
Vet Golm@, fmermﬂuttimg_-moto a daspI@0 snape], [Fo8 - 1400
S d lluyhue— convetteti- ;J a.f“.y u;..mn; epal |
nnor such as the lncorporatilon of _other phisica
Depsily (@) into £h&%ad 421, grdoJidg)Oto furf hep-10
i nprove pollf shing perfornance. T4 Tn an altéerpafive
mcan avoitd—the—use-ofi—the—potyrer ehrrat. X
0 nent rake fuse_of thg non-woven conponheht.
(#‘hh is sHuatéjooﬁo t 107 ABn- woren 3 F%ut into| Hedp
. and heat ed jand pressad to set tlhe density and
_ %s Slmldlly at pll:ll:llcn.'tenﬂgci‘at'uii'sef
out 200 95 pressures up to about 20 Si,
(‘ﬁgd cut intlo qg_‘etg ¢d®-¢fape, id-“aﬁé'o opt | oﬁjl .Eyz.o
converted as noted above 20 ‘Table I bel ow summari zes

-Bpm&ﬁaﬁretUDm EBonOAdheAR & dan@ oRS) (aAlpRRROSIIYdsRR uRBne

dxspéﬁoﬁ)' tion Conposition

75%

Sancure 1049C (Noveon Specxalty Chemicals) (aliphatic waterborne urethane polymer)

*Two pads pressed together were 60% binder and 75% blcomponent, pressed together at
about 20,000 Ibs. at 300 %

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

-the present invention, two pads may be pressedfbonded together. In such case, thickness

naturally increases, and compresmblhty decreases. Accordingly, the present mvenuon
contemplates onsora plumhty of pad layers for a polishing pad application.
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Bi conponent/ Two Physi cal Pads Pressed Property 15%

Bico 15% Bico 75% Bi co Toget her Binder: UD220 Bi nder|

049C Bi nder UD220 60% Bi nder 140- 60% wt .] [ 40- 60%nt . ]
[40-60% .] UD220 (40% 60% (40% (60% 1 (40%9)

(600 }nliliﬁl ckness

Wi g ﬂ?&mefe'ﬁ &‘Eé’ﬁesen%ﬁn‘%%m%@ﬁ%@emef a necdlo

pﬁmm My(x—gdoea) fiderlwéb, .withbuda pslyinee maﬁvﬂ-c&lpdﬂ@ﬁlg BE8 Basis weight of .
51)‘ 30 ;170 30 - 70 30;7Q 30
iprqdut 1s copfpruplatsd s éa‘ﬁ!n@a Hn@m&ssmle 0~ 28/, a density of -
Odiat B.UlgfbcTzﬂiHr@lebs SH30D €30, anb dich % 2930l pagls
Bondb}ngp ub220 ( Bond Adhesi ves Coat ngs Cor

( al | tlong i sheudd ke npied thak ncompressibilis? i 'sﬁale sgmtabhshed by the
pBARARN T@Resﬁinﬁieg ﬁ%ﬁ@ﬁ@@l Fest g@g BB Gn aAmes gages (Model

wat er orne ur et hane presse
Bﬁ?&@@ﬂ&“ wehirgt W/@%ﬁﬁﬂ%@s the Mﬁg%ﬂymng ong specifisiosmes gage

- whRealbe QS?MQ&H%% 2408 tjepfﬁl %d §}§g \*gn%egeg tfoot Igplnréqer) One then

addition, Tt can seen rom
r@ﬁembeaelqgts@me sptédmeth@ sdiaple mﬂnchfxs mhﬂ:ed pﬁmsmntx” Thls is folIowed by

i* b
B ﬂ%%ng the; % h| c ess natkiﬁ? E?q Y’gé’ggge biie refords the
ﬂndmpsse@admg las tityapears amsthe. digiet Qéaﬁlbiitgaiﬁér it Bé&oﬂi&&ﬂble One then

avent i on . cont. | at es one. or Rlurality of pad
dptetiipes’ (g, fingl gyiciTiehs H*an%éaothifpme@ﬁ# dymes gage with hes a 795 gram
ldﬁﬂhlghﬁl’ diitter afivih BAES 1 e BRkddter TR FHBRH s ﬁ)ﬂN@Qt(b&rgenﬂy places
l.ates the, use of a needle punched non-woven

C
% '8 SEUIBVERR (OO A1l it sed cerppdntinthickesgreadiag as it

apiRElsonWRd &Eital Qéadout when it becomes stable. All thickness data are recorded. One
- calculates the % compressibility by using the following formula: % Compressibility = (Initial

Reading — Final Reading/lnitial Reading) x 100%. .
It should be clear from the above description and comparison of properties that the
present invention prowdes a process for producing a polishing pad in'an unoomphcated

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 1iroviding improved ﬁber to binder adhesion is provided through the use of bicomponent

fibers and matchmg the moldmg conditions of the top layer to the melting point of the sheath

component of the b:componen.t fibers used,

- The polishing pad'of the ﬁr&eent invention is particularly suitable fo—r the chemical
mechanical pohslung of semi-conductor wafers The polishing pad may, however, be used
for pohshmg other substrates, such as metal, ceramic, glass, wafers, or hard disks, in
polishing applications m_qt use a liquid medium to carry and disperse abrasive particles:
between the polishing pai'i and the substrate being polished. Having described preferred

‘embodiments of the invention it will now become apparent to those of ordinary skill in the art

that other embodiments mcoxporatmg the concepts of the present invention may be used.
Accordingly, it is submltted that the invention should not be limited by the described
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1000g/ n2. Such product is contenplated as having a
thickness of 1.5 - 2.5 mm a density of 0.5 - 1.0

g/ cc, a hardness of 30D - 70D, and a conpressibility
of 0.5- 2.0 % 5 1In addition, it should be noted t hat

[ bIe ] stabl i.shed, b
efn%%ﬁﬁvaﬁ%‘;ﬂ% i ol 3817, 0% B B S sning s oF dag appended.
dgmeprent is an Anmes gages ( Model BG26OO 1-04). First
one determnes the initial thickness using one
speci fied Ames gage which has a 287 gram | oadi ng, %
“diameter anvil and 3/8'." dianeter foot (plunger).
One then randomy sel ects one spot on the sanple
which is marked with an "X'. This is followed by 10
gently placing the "X' spot between the foot and anvil
of the gage and one records the thickness reading as
it appears on the digital readout after it becones
stable. One then determ nes the final thickness using
anot her specified Ames gage with has a 795 gram
| oadi ng, 'A" dianeter anvil and 3/16" dianeter foot
(plunger) as follows: One gently places an 'W spot
bet ween 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 follow ng formula: % Conpressibility =
(Initial Reading - Final Reading/lInitial Reading) x
100% It should be clear fromthe above description
and conparison of properties that the present

“invention provides a process for producing a polishing
pad in an unconplicated 20 continuous manner. The.
pads. fornmed by this process may provide a w de
| atitude of properties due to the conbinations of
conpositions that are possible. Further, a novel neans
for providing inproved fiber to binder adhesion is
provi ded through the use of biconponent fibers and
mat chi ng the nol ding conditions of the top |layer to
the. nelting point of the sheath conponent of the
bi conponent fibers used. 25 . The polishing pad' of
the present invention is particularly suitable for the
chem cal nechanical polishing of sem -conductor
waf ers. The polishing pad may, however, be used for
pol i shing ot her substrates, such as netal, ceramc
gl ass, wafers, or hard disks, in polishing appl
cations that use a liquid mediumto carry and di sperse
abrasive particles between the polishing pad and the
-substrate being polished. |javing described preferred
30 enbodi ments of the invent ion it will now becone

- apparent to those of ordinary skill in the art
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that ot her enbodi nents incorporating the concepts of
the present invention may be used. Accordingly, it is
submtted that the invention should not be linmted by
the described 13 enbodinents but rather should only
be limted by the spirit and scope of the appended
clains. 14 What is clainmed is: 1. A process of
polishing a substrate using a polishing pad,

What &0¢lBIh&d 9. (a) a pad fornmed from a two-conponent
system a first conmponent conprising a needle-punched
non-woven fi ber web of a basis weight of about 100-
2500 g/ n2 and a second conponent conprising a polymer

L. _rﬁpm@j& @a?‘p@liehing asuibstrafe unioga mﬂi\fhhh@pﬁd, atbgfjpriéﬁgg:ed
(Rhr aék dhi Seviaed hibim s FvsEPBIPDnRRl ysssn.on. BaFwssmponent
compil s Py oR BB ot fibnt 00T HhbisCve@m ! Sbout 100-

2500 Q@ﬂg BHE S sed%hﬁVécﬁhﬁ&léi‘ltSdoﬁﬂlpr)(éméﬁgeggg&h@?ﬂ'%E:Smponent, said

substrate with the slurry using

fibroupcompsaent distriuted in sdidipeilymehmBRTongdhesn WlidreRSsad pad is
sem -conductor wafer. 3. The process of clains 1 or
characterizgdeaschavinge Shoretl dnadnssawfistweamabout YOD Tog0D, said fiber

rocess of clai.ns pr . 3,, Wherein said pad further
‘WebPﬁﬁ@@ﬁ%@égxeg%f@H%F%UWﬁ?éEGVQ sol ubl e or swellable in
said polishing slurry. 5. The process of claim 4,
wherei n said sol ubl e polyner, upon solubilizing in

sai d pteviding PEDLREStAbY PoHsHY;t he pad. 15
providing a shurry; and
polishing the substrate with the slurry using the pad.

2. The process of claim 1, wherein the substrate comprises a semi-conductor
wafer.
3. The process of claims 1 or 2, wherein the substrate comprises metal.

4. The process of claims 1, 2 or 3, wherein said pad further includes a polymer

which is soluble or swellable in said polishing slurry.

5. The process of claim 4, wherein said soluble polymer, upon solubilizing in

said slurry, provides a void in the pad.
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