10

15

20

25

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 incorporated herein by
reference. FlI ELD OF THEPORNYSIHNG@YAllRe present
invention relates to polishing pads and nore
particularly to a novel. 10 conposition -and net hod
for form ng polishing pads. The polishing pads of the

Chem oal - noc hRCRaREREP ISR inartatos auri ng

t he manufactur_e of seni -conductor and rel at ed
devi Ekspresprbariplivativniclims e beresit ofthpfilisg dnepl .S Uglity atent

d - WQV.en xtj | ortion qQr.the

AR, BULT R AR LR L. D ol ot of i e
nnpmxmﬂnmﬂqﬁmmhbﬂﬂdedmjn a polyneric binder. The pads

are suitable for 15 chem cal - nechani cal poli shing,
eitherwith or without a need for abrasives to be

included in the polishing slurry The pads forned
fromthe needle-puncqﬁgL ile and

optional polyneric bi'nder nay be processed..in a

manner to supply pads havi ng uni que har dness

charEhet prepent m@ntw;atrelatewtp p@shmgopﬂdsl amd rmors pattiblady fto ra novel
o500k 8 RPNl g OB, BOGARR ot Wl presen
nnrﬁﬁmnpte @aﬂeaﬂy @eful Mnmmbm%cmﬁﬂbﬁ%mmtﬁ:ﬁ@fmh@s ﬁﬁmg the

o BN % 20 3 5 s comprisio

a aieefie-paichad Ohﬁmfcﬁfadl 1R % pdMIbE dreme Ndntivety to'i”vﬁ:xch may comprise

.technl q'i ha (}P?eeaﬁ]ga llﬂff .as a _neans. of
TR 5‘?&5 angyt 1B &9 mﬁwbméeroffh@ padscase, suitable for
chiahﬁ%l-dﬁc]%ibaf PolishRFDMhBOw RO 6L Rt A neE&’ ﬁﬂ%xtaklvss th B Ghtuded in

within' integrated circuit devices as ‘they are

the siohishing slprgn | The padsformed, Fromy ﬁlee@eedlﬂcnﬂnd;@émﬂnsvovm textile and
id
FREACKPh Wfcia b o 1Y BNGR TPy i
hﬁ%ﬂ%@ﬁ@@t@ﬁﬁmﬂtﬂsﬂab@mfo@d wbrerswitale a"mathe svblaqhmg operatmn In
eHRONdisNgr | Il h.to t nderl
diRioh 5RO PGl DELG infod ey b Srhelfoed k' 2! Bomplicated
cos*@mmnﬂmﬁsor t echnol ogy has seen t he advent of very
large .

BACKGROUND OF THE INVENTION

For many years, optical lenses and semiconductor wafers have been polished by
chemica!emechanical means. More recently, this technique has been applied as a means of
planarizing intermetal diélectric layers of silicon dioxide and for réemoving portions of
conductive layers within' integrated circuit devices as they are fabricated on, various

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

-§uch that the wpper surfatce 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

sem conductor substrate. The greater device densities

~require greater degrees of planarity to permt the
hi ghEle 1R AdyRIceh s squieandaetamivrlmoey diss sem the gdientof vay large
sdal¥ BtehBiol(QREDN and R E Vj mal ber .. .
featur eso i(g%oppor g‘?"éﬁ kln%g g%?érlher&? ezﬁ G‘ﬂ%ﬁﬁﬁp'%&%s}ﬂ,mg in the
Packing et vane spoy dnep devised mvsmalket steande a semiconductor substrate. The
Y6 | ;06 intecconnects. . . .
B SR O eliind BEHo et G BLRAT ) porpit G bigher resolution
Liiperpphi¢ proceemdopiicd & formtial greasdnintbeidfieticeshaving elalier foatures

. s 3aC tal g, -desirable for thejr . .

Tnagﬁ a n%g geo g‘é&%# oQi 5 %E'f‘q'r e SVITRRRYFT SEPCL s DYCAtsE %‘{)Hﬁ Q¥ resistance, is

intréesinghf being w@ed an ifierc@ndits. Y CohPerdiBABD b@hing t8dhaldb&0are vsed to
1 hus thed nged ff&gﬂg}%ﬁm al - mechani cal polishing (CVP).

Dl SO (o) s oo ik piSe G ceriath Eivfady fegirable for

thbihraﬁugimgepﬁdﬁ@g]b&ﬂéﬁ ‘Whed usddP AR BREBSRES (RAS %%-b Caf'are not readily
ex le, in i t hographi c process, a first “blanket :

£ tq Sehing, ithws thenged for ehergigal quechpnieal ppkishing(CMP) ayer ,

followi ng which electrical lines are formed by _
subtTyaichily,ethet ¢hions héalo Ul cshnkhE S ,ﬁ]r&g@o :

di nsEIr}gti ny | ayer is pl a.ced-g%rb%h%eﬁﬁ%?d 15 ﬁ'ﬂlograp-hlc or

AR PRSESSESay kR example.s) ackithegraphie prospssesl fifsh blanket enetal layer is

s etonth noshat _ . "
e%ol u_rmsIi %.r ﬂtslgugs, glrngylfg%err’ngﬂl by ?l‘?l??gg@%cﬁe E(@F%gg/ﬁ}v?/l h]rmed by
subigactive elghing througths Simk erask. mét secondhipevlating e riw glacadesver the first

3SR S R I RS54 A8 e o o

connectling t secon

" masksc dMtalreeluainslonplegs irs forasi byt e} Bt bhles with nfetsl MAasecond blanket

. f-electri l,ines. This process, i ) .
@SR ie Ribof by BRSNS aled Slspigaily copnecting e
firgGnd lsecod metal tayerst Fhadstooniembtal Me&as nhadd afd &clRd t58m a second
tI;lo 4 7%? .648,?;@2-Chovv,, et al, Presently,. VLSl uses =~ -
seb. PhAPHTA 11875 + TS Rrocr g Bmeatpd At seaied &t samemiethg desired device.
ThedemasendXbchnidbRiid desdte@ i U181 Patt Mol L780l64R] BELhoOURY.ET .
the resistivity.of- copper is superiar to either
al ugd num o ngsten, making its use ) .
dest F%iﬁ'rr[@: R’I[rgy\é\gf’é @f“ea%% ?M&gfew andAyaestradpr this plugs because of
their emeeptibiity Wo tdichiR}s PBotvel®, e RisRvity? B YBhieRlit Qiferd i
t he hel? Ehﬂft}sr of t_%l%sq pere surface o?lt)tzhe\éiaé% erlrret'al fof! o either
al"d??%‘i“’é&f%ll'&stcaymﬂhﬁav use dosirable, hagewsr cappee does not have desirable
répeAied Y rbsphd > optical. resoluti-on of subsequent

photolitﬁ%sgr ggiftg%%rocessi ng steps nay be degraded by

non-pl anar dielectric surfaces. Loss of optical )
r es ofaHEHE i Ginchicighisrf the uppen sidaveaf thehintdnmptahdiclectiy lyer have

| sevidl UnfkirabR", &gﬁsﬁw Cirfie %@?caaf}?%&uﬁgf io? Qﬁbs%%lgﬁtaﬁh%?dlithographic

the toverage of a secon “Tayer over
prafiessingc stepsc mayyks degradedbley non-planar dielectric surfaces. Loss of optical

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

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

' incomplete, leading to open circuits.



10

i5

20

25

30

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

- layers. One such technique is chenical - mechani cal

polishing (CMP). using an abrasive polishing agent
wor kisdvidy ofthesetpedblangg, mﬂmdsﬁhayh drercadolved bhplmiadad the upper surfaces

o e U SRl el 6k 258 eyl &l B Rl potsing

((?MP) ed;:?g@ ﬂmeqTohshmgiegenf warkeé by airyiating gdf (A dtedncal-mechanical
i bl e, mat.erja ven_fiher
ool B ot b ih At "o EHERY oy ASHES16. dnoRmees o .

Clﬁlﬁveﬁu&?nll gultsatnlg Pads artaﬁiaaé b¥e :@aﬁ%@@fmﬂQ&d ﬂ&Mblle WHKsria§ Quch as non-
am e ayers variation physi ca
WBYSh Spess égter-mﬂnsdgw Sofethon b A Telefeds Sl Haough @t a polyurethane.

adviekive biaer, 0P 3kl QRRRES |lén‘im5l@d’ ?ay@rsf tnrﬁi?f 'inllafﬁoh.@ Bf physical properties

pol i shing | ayer backed a layer of stif

theenespytdhe th1¢tbneﬁﬁ of thamady Mté@ﬁrﬁr rpeés gameraly, éﬁe@aﬂemble top polishing
1 ﬂn}é@l{ 5 T layer to be-renoved, wth '
a? |1caer vagféﬁ? t he conversi on product. -

| deal |y the con\/erS| on product is soft, facilitating

hi g thyotJN%’rﬁrhgmbateé dhe chomiend genviersian ¢ fibio fupface lgyer to be removed,
FRALRall EhEYAYE e cogaﬂgrsmﬂ SofnbL fd@éiﬁrnﬁfe% VJ{%&Q product is

sur ace. I'nh cont act Wlth e Ssu strateto
safty Sacilatingdrighprdishing eés) i@WIP padfmpsiresolye Itwa ccrnetr@nta meJevant to the

oot 5o L ol BE D el Bk B8 SRRl AR Lomowtat

shihg, nown as
rebﬂvenﬂx ePfpradishlanselevanceu tut ttreepi*estut nmgntﬁltztl 2 thefprabbtalof local over-

@Jgﬁgn@‘t Mséﬁtgﬁ'eiﬁéiy that revent| egﬁdo%mngcw

~ ofinkfal %Us&it% Radigenesly ﬂtﬁmbﬁ ﬂﬁi@ !ﬁﬁ@&eﬁﬂhﬁaﬂ‘ @shﬁig redives asstiffer pad.
.__humber and ensity of gaurface scratches and defeec1 ‘

ts
Haperetqatsetited vathy tler @ady isnihe dehdenet by noniber and.
dSRRIR oPdurfabSschihbs &ﬁ'ﬂéﬁ&{sy SuSeskran éo%'&la&gmﬂf‘l@ﬁz y‘xélﬂs of product.
manuf act uri ng seni ~=conductor- 20 chips are a very soft
foam pad, or a soft n woven, fiber pad. adyant a
of £3das bE the apasE pankgonly asekpalighing apdscior aléﬁé}t eftgonductor .
he %fﬁy%ﬁrfoﬁﬂ C{)aﬁ 08da Wb tﬁoﬁmﬁrﬁbléﬁbﬁdor Rhtafvantage of a soft
wever , pads suffer fromvery short pad life

mleamgrnaﬁ é b@pﬂe%b@@wty eif thepoligher gmffﬁ@n am\tnﬂye-wafer uniformity.

H\é@c ause ﬁa:Ifq\q}) fug "’é‘ﬁ shéh 1%“ ?quﬂi“ 5%2&&6@&%&& polishing

dnaira oefes, Cabﬁ emcasz-ms Q;shmg of e pqitsljedwa&t bgcanseuafabe pad gofiness.

dISh 25. co red wth
AR Gort Pl Rt B bl e PRt att%tqfé”%hea’ae dishing
cc&hpa‘récbmﬂi)aﬁard"p'bws -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

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

much worse. In addition, hard pads may be conditionable, ‘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 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 mnuch worse. In
addi tion, hard pads may be conditionabl e, which neans

~ thahahartiped pay lstmbcidengd theondbft pad  Sach teeonditipafigriatiacalso means

R R e T R i

and enbedded debris. This reconditioning capability
nmeanSun@itlyh gitese proditethspearel hemdled asing nundti-step neeimidubnwharein initial

phlngtf e B AR bt skt o P B Rampouh Followed
bymeatdnd potiching dep Ging anketond seheSpadsaad lbasive cempands aifferently

o441 b 0 HESHEL 55 o v,

| alebrsaffb efran g dgsct ddakitieyade 15 1Y uie SLERH UiFRLASARY For Cu

10

15

20

25

30

tep usir second set of pads and abrasjive conpounds
P@F*f‘f’é?% PAgls iy citierl; and @gpasampaiant avthe Hlerasiye derrg eThe prior art

hakNingrgbdied that a"BadQRSHEAL gﬁd RYAC&ARr I stif Y GBY &bft tolobtain good
al so suffers fromhigh defect densities due to the use

. plaparizgiony $tagked menyenen ammthendypes|of padsi hexe prsivioudyiepmttied in an

bt 68 bbtand ol 15k
2 sldrr y.bE The eJ'c:)tr i or ct?foaﬁ%llggrs) %&%2%‘%%% f?g? zg)bﬁlﬁ%\éﬁ fibrous pads
hayle gt keeh syirientlpduableandalotio survive thetGMP paicessoo soft to
~obtain good 10 planarization. Stacked non-woven and .
ot heg o1 Areyi L ri k R .
at t cosordigstytho RAG DA 16 RN thioks BRI SEE A Ridhuatity pad
shohldmed therfollowing| requiieniedtsf prodwesxpenisy lmdefenatcotreie on polished

-

N T I T ——

~hdvielarlons piblifesitiendibledg secodditioging ) (Nunk b tHeastistief ptibdart CMP pads

neet .t | | ow ng requirenents: produc xtremely | ow
cxiapst all o i ot i asefab i dhe Eiiecgonetiion of CMP
provdsseRITe Ay newi typélioS FCMIP 1 dis ShbrefI® In¥ede@Wo ©0&1 BBseOfequirements,
ol-i shed surf and have _a |long pad |ife extendible

- pagijeutar &#&ﬁ%ﬁgﬁ%ﬁ%ﬂ@n@@%@%m@wwpﬁq% art CWP

pads can neet all of these requirenents, which are
needed for the future generation of CMP processes. A
new type - of CMP pad is therefore needed to neet

t hese requirenent s, Sunaiky orirak yventonNanuf act ur ed by
an unconplicated continuous process. 20 SUMVARY COF THE

I NVENTI ON | n..on nmbodi nent ,,.the ,present inyentjiqn is '
di v dBPBE PO 6 Biesestfveptiongs dTemattp4pd Yor olishing & substrate
comprising a first component comprising a non-woven fibrons component, at least a portion

of which or the entirety of which optionaily comprises bicomponent fibers, and 6ptiona}ly 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, 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 fibrons cornponent, combining said non-
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entirety of which optionally conprises bi component
fibers, and optionally a 25 second conponent ,
conpri-sing a polynmer matrix conponent, said fibrous

W,c!mp dibmns corepdmddmh said stjrterpaityyand rmbjebt&lg‘-‘s@jmw& matrix and

t t .
SRSl g B e KSR s e oo
cbiwoﬁmhset abr We%'sﬁd%hmwm%cﬁ pwc%&h&aieaﬁﬁtﬁleﬁt fiber may
ast a of which or _the entirety of which
"6%‘1’ Ul ‘10931’8 P’Y@’e‘é m5ltRg PeBH 8h %4 Bt SompRSERORA p yelig point

"h0 WhelreROT By PDinY, ¥RE wWiRteid Fm & witdh t&%&eﬁ’a’c&\%@ '}miéé,‘é“‘ n Altematlvely, . |

fibrous co onent conblnlng said no
LB S FERICY v hhter mmtaf#b,ﬂmmjnpmmqwgange wp,
sai d pol yner natrlx and non-woven fi brous conponent

t0 aThepRe&minVeRtisrARMS relales t@'&%oﬁﬁlﬁﬁéﬂé@fdr ﬁ&ﬂﬂ 'ﬁdbsuate in the
and forma conposite sheet for use as salg

PEsence of 2 Phish &% qramayoot eoriein @hrasive D@Tﬂdﬁay The pol?shlng pad
bR iV a8 aﬂﬁb&m&ﬁﬁé s _one
conpone%t with atne t%%lgg?%ﬁ%%a&%neregﬁr{cm <Tn2,

and efejin Tnmis within tenperature range "T"

Al t el Papadsdn gertai gubediperthpiay ylsa byicheracterized s a\maimly thin, stiff

af®fard JSRdthlcRsh, p%@boﬂ?hlr% T &fﬂ?%@{oﬁﬁ ﬁfﬁﬁ %:Ii of tae present

The present inventi rellates to a
inveptiqpanasshn wiguelsvasiod bathe chmcft ml qhaesenstms of nm-wbmrﬁbers used,

Rs: @ﬁ?ﬁéfg%ggﬁ%erg‘}lxﬁ?@é% g5 SUI e%[ﬂ?(gﬁyﬁ;gmﬁ%%ﬂrdgnsny of -

thel porawoent feptieusormaredf @mcthe rﬁnmgecplpactems to 1tfle Tl pédatutation and
al so be characterized as a

cgﬁ?@@éﬁgy]tnh%%pa ??%%@PWQ?S& construction, The

pol i shi ng propertl es of the top layer of the- pad of

t he Thegpmatnt inventinn |ahm welhates e aumictiiud | of, pruducingdthb yebb¥edisclosed

offi ARG R r BARERAL Bl BB iete b gpichc non woren

te(xhlen siciegst aipextion bflwhich bhthe eREEHDE HWhidh HBNEntpitise bicotPhent fibers,
the finished pad due to

R RO SETRAT i S s S bl e e

' fillherepas mué Fatshink N The bAIREFon diNBeal raﬁ& eﬂ?&gsb:@Vs%%& @(p activate a

-al so reI ates io a nethod_ of producin

prten et @’Pmﬁeﬂt@?ﬂsﬁﬁ“ﬁ@mﬁaﬂweﬂ wﬂpmrpwﬂ mwmcalrpéopemes The

- %}ﬁfcﬁ% TS |
Rextil e, "at le%&gﬁ%ﬁ%@%ﬁ@%@ or t e en Org%é%ﬂeet' The

o shegt ws;mcﬂq shene @dm epdiotliy debacked twifhi Dsubsirate i foma pohshmg pad.

.25

| f
Tﬂ% é)ﬁ?%lﬂﬁ d%z}a' ﬂd&{ pﬁg%lglélg gnayet\v/eeapp%eg to %r &]vel%ty of app[l}catlons
including semiconductor wafer polishing known as chemical mechanical polishing (CMP)
and ofher polishing appliégtions for metal, ¢ceramic, glass, wafers, hard disks etc., that employ

a liquid mediund as a polishing shury.
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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

the sheet. The shd¥ESCREPTEQN OF TEERBAWINGSd Spay

optiopally he backed with a substrate to forma

pol i B¢ fyepaep mayrhe fugherswdertood dbyofefertnregp dbe detailed description

beldWaRich GR cotYacBBx 'f%@cangpa?aqﬁ' LdYinUtiich:

appl i ca?'?ons fgg?ﬁ?ﬁultﬁ| ng se cgﬁ%ﬁcllt]%fm\%é cehr'

pol i shing knogwn as.-chenm cal mechanical polishing (CW) - .
and Yigndis petheaatiogl engmrefersed roammisctiringmredess aseording dg the present
iflefSon, Wafers, hard disks etc., that enploy a liquid

medi um as a polishing slurry. 5 DESCRI PTION OF THE

DRAW NGS The i nvention may be further understood by
reference. to the detdiled description belowtaken in
conjunction with the acconpanyi ng draw ngs, in which:

"Fig. 1is as WWN&F’%@WWDMWM uring
process according to the present 5 invention..

DESGRIIP bEaN dBfecHmdP RbRERRED0EWRReMal Envahtibd vﬁhh_fel&l)me readily

ob_eﬁ%s and antages of the present invention wll
ARREBHI thess 0 st s Teliasgas detpiladedesariptiomovhgrain preferred
ehab@iinbite of fe! iAWt 88 Bk I ARRESHAR! s MBRLROOf the best mode
preferred 10 enbodi ments of the invention are shown
ceiarriese pf swaying ret the inventingk rAs wilh befredlised bpdiic skilltd person, the
ifvericane! & d;]%rrr ' j: tian, i Ll be
realized. ?ﬂ? E{.ef ski I%Agga ggllr&slto%&?dﬁlgg&gnﬁ/@n{tf @%taﬁgs ate capable of
modifistions bt vasioherespats, witlidug depatting fivadihedmteatiorand i ts
details are capable of nodifications in various
I €S P& GloBshiy ' ] - he.i Lon. A .
pol i s%{?n%h%ﬁa%@wgﬁés%sgg P{OE?H}"? lka)’?’g%l{s]goﬁ%ﬁ/\go\l/n é’r?nent optionally

%W%"n Gomsombuplyust imsial (Bindet camparbde dyploah nomeone fextiles
. kg (b t_ Typical. non-
i X{Flse FEAES sy onBof 8Pl SR SR iops Qe FryisbiRg bR roferably

_P¢ljnltsteo,udﬁmuglp lcpnmgtopgrent, h@lmﬁﬁnlg hicAgicp @ldly&h_?lgﬂé, &feﬁﬁlglkib Vnaterials,
ester t hau 0 ro ene, .polyam.de, acrvlic,
B8 551 oot St Hetrales ey, U aeb 1a partagla, bicoimponent

fians] whereli tha lcbRd Gheat 0 8t6riflé REY b BFbrdAe B She ahher, or in a side-
b]Eartl cul ar,. bicol onegt. fi'bers, wherein the core an
_,ﬂ%%mﬁsﬁ%%aw tFeRFesEbLY, yspd psitleast  RPiRR of therispus copmponent
ofl &3 tiie EHEEHBBudVYorpdiBntC GG 1i9E bid Bre BBaht B PAIGLERIObY the types
used as at |east’’a portion of the: fibrous conponent :
that may be used, but the invention is not thereby limited to the enumerated types. The fiber
component may be-prefer.ablzg present at levels between 10-90 % (wt) with respect to the

polymer matrix {(binder) éomponent.

The fibers and matrix polyniers 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 seid ranges may be

employed for the preparat_ion of the polishing pads disclosed herein. Accordingly, hardness
values of 10D, 11D, 12D and so on, up to a preferred level of 70D are contemplated herein. -

G -
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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

preferably present .at |evel s.between 10-90 % (W) with

resp&st opgonahebicqranopansr fibme rerplqyisil nletaeid, pisfippaine ntf. 2 2beath-core
c&fbﬁ’u&:{oge b 18438k BRGA éorﬁ%hﬁeéﬁsis O}%‘?\t%ﬁ? taﬁg%n?%% {?%I'Q as the

or the fibers
H@Wl&eﬁoﬂﬁ af enshefithe cdrapodends mayp be atrdfigurediGo ﬁtwﬂ'ldhﬁemperaturc attained

08T BR80T R0 B it

: ntayshavmmuhgo@w thaad Mthhnthadahgblo@‘memﬁdrdmﬂ@a adie@RE in the pressing

Bl RE St B ST B S B Rl e mproves
IeAeoff bindigk \hetwrah dmeﬁseré% Qnd/ deUptyrér stk chhbonch® medver in the

'so,on,, u referred | evel of 70D are contenpl at

bfead apitert e %ﬁé’f%ﬁ%ﬁ igpeRtion; %l&rﬁ&otﬁwsefi.%@ﬁ sﬁl%shﬁ%%a sheath-core
chietrRitidn iPhETRE Sdl YorRf of BicdfiPahdht GBES, as Qlﬂﬁﬁ{rénﬁﬁﬁ h&8in Bhtemplates
a side-b Sld conf urati on, and r0VI de an

bicaRmaoRegt @lopﬁéchamhagchbieﬁ@ obtwaghersof
t he conponent s may be -configured to match the
t enpessafuliplydbiiinaRals ko tﬁmlﬁﬁaqﬁam otfibreht ihélide most common
progﬁ AI ternatl vely, one nmay enploy a binder fiber
astie apd thepmpgpeling polumess, i m.amg plstsiqat form guch as agobyags dispersion
andAt ﬂoﬁﬂﬁ%eﬁfon& %m% SRS 2Ry @%ﬂh@ ahdl ﬁlcﬂlﬁg Sk 244 not limited to
process. Wt hout. beling bound eor bel' I eve
Polpmperst ych wha!r@thme& molyamlam;r pvlafstyreh@/ @blyemldss,rmlmrbonates

B RN T —

mamwlsmbﬁcmed dndhia segaids s vaslecappoecintdd thitysubttepatjmer matrix components
const uctian, i.s ot t he .onl

t h
oRSAL SRk Bl A OB R B8 5t i Boffhers), softening
tﬁﬂquaﬁﬂﬁ i(iattRs cast Bf bmﬁmwmmérs)b efidoroduriap Retiperature (in the case of

const t| 0] sical blend of t fiber

thgEReg| P WP’E‘l’J ﬂﬂ? VU g(%ﬁr PREX Fgmpragat vaafwrsz%sseﬁ with the
aﬁcﬁ'ﬁﬁéi&%ﬂ&edlﬂb%dé demp@izht t6 FHDMe pbIBHIGRISS thepré&dt invention.

t her nosetti ng poI yners, in any physical formsuch.as a

pol yﬂler di spersi on  ,and/or_non-dispersi ons such

sol ufiofiRrouseomaponpnt ieprefeeablisin the, forjiy el 4, pRn-wHYRR s cOon s Which

hdy prefeRBlyl Kben RE¢AY h&lueh Rsis ﬁﬂﬁgﬁ@ beARAD 860 to about 2500 grams per

pol yacryl ates, pol ystyrenes, polyam des,

sqyaTe esleh gAh by it gn pange daerchigivreen. T gxamble, thayreange may be

| b%ﬁ%noﬁyg{nl% Sod] §0ﬁ gfiﬁ'ﬁsf ;Eg bcﬁﬂfe Jﬁ&ftﬁ "’ﬂﬁ%ﬁ?ﬁé&i‘g glrogbl%ﬂéﬂ? ﬁber% or binder

fibgrpmey bapetdbmh@mtb thetpreferbirmon-maven polymenrd amyndesired proportion, or

e DEREL 81% AEE% Fﬂ?@‘é@mﬁl l!gg) r%:]%lgc% RS fxcﬁl W&\F@n%%%m‘fe% %&nggnent.

crystalrine poly eni ng

The chemcal—physwal properties, hence the polishing performance, of the fiber and
polymer composite are governed by the fypes and sizes of the fibers, the types and hardness
of the polymers, the fiber-to polymer ratio, the friability of the polymers, and the local and

global distribution of the polymer matrix within the fiber mat. For example p}irposes,

employing a larger denier ﬁbér (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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tenperature (in the case of anorphous polyners),

and/ or curing tenperature (in the case of thernoset

pol ynmers) which allows such polymer matri x conponent

to be processed with the 20 above referenced fi brous
&Eonent to formthe polishing pads of the present

oye54ld densiy, andrpustace. bm@wsmdpm °¢19Prp$8éﬁ1etwab Icympaled foghe. use of

s&&ié?‘d@&e@ﬁﬁlﬁnlﬂ\éqjéﬁ%}; exifl

been needl e- punc agpéf wel B%t 0 QIS el?fgcp?%sm""the

relyewg: maEomatetiriscap de altsrq:d do énflrener denautgdatai haadness characteristics of
r range therebetween. For exanple, the

th\régir?gle a(r(}gy‘?@& bet ween about 300- 1500 grams per square

nmeter. The optional biconponent fibers or binder 25

f i beAs alleded de aboyiehihnedtional hset dfdigmefopetifibgrsrasn- pmummf the fiber

o) ortlon or.. the Di
P g et e o KR R cnisn B B pRe portce of the

ers may Co ace

Pdﬁﬂq;ngr]ladt Bidtmeponhrfiben| arp hyostu@d|bypsxanding ites pol?ﬁﬁﬁﬁ'rdlﬂ ¢he same
f_the. f. b r and

qrﬁ'qrr(rloo& %}gh for nce%igl?% Yiflag 3&%.%‘5@%&%@6 there are a

ndrivber 6f cbﬁm"ubmSodeidoﬂﬁﬁdS&ﬁﬁ%ersgfslldehﬁr :ﬁ?& Sﬁﬁﬁhﬁqﬁbhh epie-wedge,
11ty of the

t the f _
‘SE?B%@ % ?é’n%‘e? rqae&'e% a‘#gl 1350' PTERGAP  BEReP bl ssien otherein the
sfrRRngiag Vivgth ﬂmﬁdﬂ Sorhribdyl d pdiftReritiabRb aTer xﬁéiﬁniféﬁ‘xﬂ&%ﬁre than the

urposes npl.oying a | arger deni ér fiber us with
p @%@"roftheo@nr%P?rBPﬂa gi ven density of the fi ber mat )
and the use of a high fiber-polyner ratio wl|l

typi £anbdéd! BEYalls ob iR Heshd tviRidd Baf %Minﬁﬂseaaﬂoqm to About 100
overal | density and surface hardness, and a ‘h

PEERRD D St of ﬂgﬁ fhyousgepmpreetithe {9 peroens lokl re&mg t@rﬂlﬂt optional
el §dUiREnt W HREE the %nst it %th@%nﬁfs c%ﬁ%gpén? an& fwherein the |

fiber denier
nypalesy lags ﬂ@anl%bpqtem@ cemgespend hlfihatemﬁ:mndbﬂsbch@mandwhlch includes a

pﬂi&%@f% %eat%{/c}éﬁ[{gﬁé lgf ?f)na fﬁlnta‘hgpg% F%uﬁg"ﬁ{ltsd“’s not

C(fmlh'ESB sloasaen:eqﬁmﬁthmpa(bfand h@olymﬁb conpbneaf ist deplpyeds ek polymeric

VO%Qt Il:q%pggr ovi sonre %B%tgﬁ%reﬁépe”' es PCM‘?]W@@ from

160%) ezbs tiss dibpoud dqu@nan embwwbrmm tpteTe@l YiBbdindeit0 thd PBlymeric
sams spi nperette, - bt po rs contained w.thin
a5 D amesent ko of wg%t /5 ReICREn9E L @py other individual

' p@emdge WEdn S .0 at meearwm 110 héR& I o 66 HEenPYy %i%ﬁt

rratrlx flbrl| pJe wedge, 10 i sl andsisea, etc.), a
sheat ons ctlon is preferred in the present
I NV i PP’@H@HWH@ l'ﬁSGBbW?QS’ﬁn may have a

z@&fﬂéﬂ'tﬁﬂﬁn@s D;‘ahg/éT%f alB@Nt' 09 fhnk QY¥C5.0 "B, | - hE AR AT 6r range
than the polyner of the core portion.
therebetween. Accordi gly, e.g, the thickness range may be between about 0.5 mm to 3.0

mn.

.' Tq 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-matrix binder-material to form a composite in which the fibrous
component becomes embedded aftef the polymer is solidified. The solidified polymer
preferably forms a relativeély hard but friable matrix. After the sheect has been pressed to the
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As noted, the pads of the present invention may
conprise about 10 to about 100 percent by wei ght of
the fibrous conmponent, the 100 percent |evel referring
to that optional 15 enbodi ment where the pad is

0 ed entirely_ of the fibrous conponent, and
PR o Bee PG st s SeR S kgt a dimond
digk drpbosi inﬁﬁéhbr@ﬁ@ﬂiﬂ@n%% réMiHv% hihd AG4- Hﬂ@golgmt Wace and expose

ol ymeric conponent Accordi n int

‘{%ﬂ'ét &} t9r2gpid | @@ﬁﬁdﬂ@ﬁf tafQHe¥ Of thesofier impb whid, therebicemates about
f td i‘ﬁﬂﬁﬁgk ﬁﬁMaM%%MﬁM%%% te pa?t?@ig‘ﬁ(e%d "The creation of

such pol yneric ent may-be prese

thig svrdasp dnyet wgﬂtsefm@l thetﬁoahisamm pfﬂmwuteﬂ@olymmamm T iother words,

I TR T T T ———

q@nas buffingtthé bmdblgs ofmavied at the GuiBide pehile @it surface fiber@fynain attached

P LBfoel B s BEH E RS B bRl ek aPdettror sutac

pelbjdicr umnmovehlao (aurs aaliin aﬁly’ao@flayteh& fesdfitis T Bepofenffoftab Rast a portion

nt. inventi ve a referred thickness
B R koot ite bbb copiostis hody oftpolyer A8R ey During
OMP @eocesdBs, e FORRE WoBhind G RaES hﬂg§ 6 reﬁu&: thé h@fectg cglmt cansed by

t hi ckness ran be between about O.
U SOV ABF\batke Fert e, BepEamt: Oroubby Mepebmer densly

B T ol B Ry R n FRPR G e oo pad

substantl ally completely filled wth the polyneric
" mat AETHngRYe theyHie fbsus grifen Agyar o tho Praferred, pedhiofhe present

1ﬁx}éﬁt1(§ﬂ 8E:QH8and ?I eq gﬁrﬁeﬁe&eﬁ% 0 S«Qﬁ&{y&ﬁ&@& tilevith, and the

pol yner IS SO e solidifire
hody yespliy mnwhrlmsahslmgl of tltﬁamlﬁsmdtwafcn subfaee. Nt a irosult, metal

P BemaRen ASNARY, SOGHE S Gyl el

condi ti oned tg@buffl ng-wi th a dianond di sk or
oppoln adfition, ithe tarblaxsi swiace|of dhe pads hereinvmay be reconditioned after

P o . A AR o e

 senvice fifa meclElm;agerrthm emvaitionil soft fibet-based phds tTheGiOnﬁﬂtlbﬁhg process

I8 R A B ) Bt B i bltiones o

rdducstht defefts k:abit,ewfﬁmwé ﬁud%f*lyﬁa g iR r UORY hficiently fixes

' ot her the stren of the fiber is stronger
a?ﬁ%ﬁ??fﬁéh%gﬁ%iﬁyeb FP&*EWH hsnomeueni al such t hat

during buffing, the b| nder is renoved at the surface

whi | epfidialisus ffaees polafing pal i ddhakvetabRd stiubtutd@ay bd@tached to
ol y conposite., Thus, after buffin a'small

ﬂ’("'ﬂ?"‘ﬁ%ﬂ% ggng@p SPIRROSEG A afk-glternate means to the pad to a tool. The
backing structure may provide a medivm 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 plenarity on a small scale, that is, over a small region
of the substrate to be polished. ‘The compressibility of the backing structure provides
unﬂ’ormity 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 convc_:ﬂy curved or otherwise irregular.
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pol yner is renoved to |leave a thin surface |ayer of

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

whi ch renmai n enbedded in the adjacent conposite body

of polynmer and fibers. During OCM processes, this

fibrous- polishing surface helps to reduce the defects
coundligmeiieety, e prgsint gnventenherein icouterhplhtas thepad.of] 61g., a Mylar™

did :20s li d.aatrix forged by .the pol r .
o g, AR T AhtsB PES) BY ol B8, HE e pptymeric fim
utiizeditherpin &f St .h tgat':}a_chma_ztgea tdolh elnhﬁf ﬁﬁﬁﬁlsn,ﬁif is bbhﬁelﬁ;%dted that such

Y, the-thin fibrous -surface |ayer of, t
MEREPE I Bl el 0t B aitppirSRIe s ol ol Sibctenty serve a5 a
nsagrffatisdintchyoliteelpeaias tidieoldel @fbiveqliing®df the wafers -
pol i shed therewith, and the hard stiff body results

i BEREE BN RE e o oA TS5z pacs of o

peedetit i{lv@lﬂ:ion?ﬁ@ﬁ?ﬁlh&?i fibid@s biﬁ?a@tﬁclé(é]{gf ?@Vﬁlt > &)Scd()h%h H&H that {sSoluble or
a 1.0 e.1op. l-ayer sur ce O 1€ pads nerein may

S‘E‘g‘fja?’ie"c%ﬁh‘? polishing < b ety %‘?ﬁ‘%@f Bidclesr ofribep @renetdpvpntion may

dissolyeigitinadofitadt Wit EhePeirk ) TAENEE 416¥i8Y thatl itk SithBKSsted Bi8ed or non-

ad, 2 ervice ]ife mich Longer than conventi onal
al5t-basely, dn spuicenyiugion svater elivingthe iskyry g tipicolin ea agespus medium,

artbthb 8dbent IsR6i : ddie thin (about 1 to 2 mls) fibrous

.surface | ayer ich continues to help reduce the

def ect cg_u,nt ., While the underlying hard fiber and

pol y‘%’l;‘i‘ Wgignal frtrpus enparticle icpmponepiimay: thepdore et fogmed of various
; I : : ORl, = is .

S ol SR L O BOPHRNGY Betaives ofptvin

algehobs pepslinrskefipody(vinyt aleaholpyolyrerylic teid hegdivetives of pol&erylic acid,

CRGmRA e RSl AR, Byl e S Bl Pkl Sopotymer

Oﬁpqlmmmdh_ idespgungy -dﬁ‘i\dﬁra Of@md ' H,(rjmfmiymatsfoﬁgm_ 'b_llgl_ldléie acid, derivatives

ngpad to a to nd a conpressibiljty to .

o Belsh AP o 87 et +ffe SERABERS o Raislq opponent i alo

pﬂe&ﬁﬂt y piEpared byiady lktj&tdbfq pro&ss, @ﬁélp@I?ef ﬁm%?réf ie@llmt h ’guﬁ, for example
aLfer' provides planarify on.a small scale, that is, '

Ch&fi%ﬁﬂi?%ﬁ%al‘fagwé&_ g%%ﬂm@!h}msor thayinedaye ofon lpaseaept of fibers

or Hl@mERSRRdEds byl wdaVinBlor kiiRind 36ckhiflesS bf ikt HR oPYAESH of these

SDPﬂn' formty off pressure over the entire substrate
ontigplfers wehive fo s nolighieg surface giay be sowrolled, e.g.neyeh fibers may be

uniform-ty of polishing ift, exa
The fhers epparticles contamsaduble, onayodsovtexselpcted suck dhap aftet dissolition, a pore

: or@n;&%ﬁﬁédoﬁﬁnﬁﬂ??lﬂiiaﬂel% %ﬁﬁﬁe‘g’?f fibferall :112 aﬁteﬁgcgg%ial configuration.

is E&{n%ﬂ U Rtrei guﬂd}i}: I?tg?Je :ig?e% fﬁ‘é’:gxhaéi’ém%r{% Eor f% ’%n ’clb?ﬂvzg %k}? Bbrastve particle

erein conte e

théti thay beinrthasniyg Spcke slhusies patides typiealBoaag ivaiZeRSAN 100-200 nm.
. t i des, of. th ol rh.C .l m.utilized therein.to ~
APy RS piontfnnes o5 2 ~20BIE is PCFTY SrnlieRoRicl fas been
founsd toastbAdPthe topimuivdizeSfee thteracting with the particles of the sturry 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 polis;hing pad of the present
invention, i.e. that embodiment that combines the fiber component with the polymer matrix
component, will now be described. With attention directed to FIG. 1, the non-woven fibers,
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MylarTMfilmw Il provide nore of an inconpressible
| ayer, but still efficiently serve as a 5 neans of
attachnment of the pad to the tool for effective

_polishing. I'n addition, in yeti another further

o e T g o P et i gt i i

ﬁ(lm@d bs’cimri&@atmrmﬂﬂ @Rtpolyidr nhariB @dchﬁ&n@nt%mg%%b@@ keh as, but

olishing. slurry, such that fibers or
iy i) B OSmgiy e dingings K- YAT SN 8 vy cotingcisvbstapgially saturate
fiRofnbREith Widder. t %e%hétﬁ% Vher BéatddOi g ﬂ%lalgiﬁ%;hﬁsm‘éi@ﬁt codlponent to an

gjther wat er based or non 10 water

BAHVERS f0 Eitione Rbenyshe eied meferialds et into 9 sh@t t ¥hérs aftéryheating to
AR IR QS B InrdRess i@ ofv\gﬁ bg %%ﬁﬁ% n df. c g{esé{n'e to, the sheet to

wat er. Such addi tiona |bro
sqhdbe donsity prst thidknessorSuehl tafpevatuicnmey pmﬁar&lﬂja sl pyoihy mege of about

T e e —

alsok WOO260 peil CBteoshieet qmofoymed yd then anﬂ-‘di todefriova tpoly@ter @latrix skin

oARHURE o B5ding 9 R B8 B EE AN o s

stmppoDptierally, affer bﬁ)ﬂﬂyig,aﬁicdﬂﬁédﬁéﬁ&yer ms%e aﬁﬂidd\/tatﬂhé/ﬁl%etoﬁu addition,

' capol rs el ¢ aci derivatijves of
R 1eE B0 o T5irsd. isufl e peliDinerentarey Seosapventy any conventions
bk OdiSh @§ t@%ﬁ@r&&@&m%ﬁl&l Qéaﬁﬁ‘es ﬁ{dafh@r 8 |(%% groovmg) to

e ared by any sujtabl e process, such as be non
PERYEPOlishine Repi@EpInee. cheni cal , nechani cal - or
thermal bonding of fibers or the Iaying down of a
| cosh duBdlteitifd PBEHs, AheQbn bidid Mé o@&e‘ﬁﬁll)hnéﬁzhxgé‘mx component,

m%f ving or_knitting technlques | n- addi t'i on
P@iﬁﬁt H5q efnthgmoprayen componshkl Iy fhisesitnation, 4b¢ wen-woverhis cut into

H?:@ﬂ I 290 GtedS fﬁi%@s
“fibers m b%Hd or | ggﬁétg’g pr egﬂﬁy antPﬁ;k%ar Al %]Eﬂ? at preferred

' W%?Sf(ﬁ)é@“t &P01580 oF aasl gressuteanp trabbei@®0apsi, and cut into a desired

SEER PSSRy LG lpdRr ! ¢l o5 being

dlssolutlon a pore -is forned wherei n such pore
si zelablg bﬂm’{ FUrBmATiZey thﬂdW@Ik@gpﬂiﬂﬂplw of th¢ peisdhatarere manufactured

&Efdﬁ%tve %%%ﬂ%es@ypl CW&&% f'ﬂesf'zwom Sueh

100-200 nft. Accordingly, a fiber di amet er range of
20 - 200 pmis preferably enployed, which has been
-found to provide the optinmum size for interacting with
the particles of-the slurry to optimze wafer
pol i shing. Furthernore, the optional soluble or
swel l abl e fibers of particles noted above naybe
present in the polishing pad herein at |evels between
10 % (Wwm) to 90% (wt). 30 The process for form ng one
enbodi nent of the polishing pad of the present
invention, i.e. that enbodi nent that conbines the

fi ber conponent with the polynmer matrix
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component,
directed to

W |

FIG 1,

This is

10

now be described. Wth attention
t he non-woven fibers,
optionally including the bi conponent fibers,
needl e- punched to forma mat.

can be
fol l oned by

i mpregnation with the polyner matrix conponent using a

process such as, but not IT4BEE to, spraying,
di ppi ng, knijipadovier -t I, —or trangfer coati ng O pad
substanti al | ‘urat e the mat | W the mat - |
| is then heat bgﬁ&%%{ﬁ&% he pol ymer I %"ﬂ %’“lpé’ﬁﬁ'é’ﬂe ni] GeEPasition
5 effectiveljy dry conflition. Then| the dried rat &bbal
is out intoja sheet. fThen, aftef heating to _crygﬁ,gmponenwwo
nop@dicabove,| the process is fol folved by applidati a£gp sed
hq@% %Qd preaéﬁre to the sheet fo|_ set the derS|F Here
t i O 08K BB et PGB may pr&fErmbly fal | Tpswiher -
1 the range of Babgut - 230 - 550 F Egd the presquifes may
be- preferabl ypbsy up t Ppid 4 the 1 Co
of . about 59,2000 &Eztgieat '”a%%%?gd '{ { B3 Bincer
buffed to re °3“6‘?vn{§? W x| sifHeU B Wt er if al] UPR20
form t he pol (49%i-B§e)s uf Ba%E, (68%) | t H@0%heddowwan [t hen be
conveni entIy CuT .10 a desiTedphape—Optiomalf Y:
?Lf* ot ffi-4 g—AR—ad i nay_be” appliedito the
. | ks () i 2°df | PafPer cuttliPgfnto a deésiidg29
shape, the polishing pad may be} converted i n any
Wadh &Fitkd) Onal 4008RGET , [ 408CisES th gsbrb-}zgopw at P 5de 7700
other—physttal—feat-ur ad (e g __grooying)
to further}inprove-polishing perforrmnce. 15 Ip an
Dentidgiend i ve| pr dcdds, [ohelBan avpi|dsihe use of [t h&-1.0
pol'ynmeri ¢ mairi X.conponent; —angd-meke—use—of —{hg
ver—eprpenent—ib-n—this-sityation -the nontwoven
s @u% i nto] sheét, and heated pnd pressed to|set the
| FORPY y and| t hd&kifes s, 30si7i | ar | y [#0-fr ef erred| f30-70
tenperat ures of about} 200~ 550 H and—pressufes up to
: tt O—pSt—ant—gut—-hi-6-a ] = and
GM %E%@Wonall convgrted as not gd above. 20 Ta le |
(Téél ow sunmay i ze8-#fAe MdHdhg exfarplled.of the pafi§elat

Wer e manuf act ured according to the generalmet ous—of

t he present
i

dispersion)

I nventl on.

u TABLEI

Pad | Pad

applies CobyfBdiand pressed ppdssi t i on
-‘Bondthane UD220 (Bond Adhesives & Coatings Corp) (aliphatic polyester urethane

s
-1

Sancure 1049C (Noveon Specialty Chémicals) (aliphatic waterborne urethane polymer)
*Two pads pressed togethcr were 60% binder and 75% bicomponent, pressed together at
about 20,000 Ibs. at 300 ‘g

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 compresmblhty decreases. Accordingly, the present mventlon
contemplates one or a plmahty of pad layers for a polishing pad application.
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75% Bi conponent!l|'wo Physical Pads Pressed Property
15% Bi co 15% Bico 75% Biro Toget her' Binder: UD220
Bi nder| 049C Bi nder UD220 60% Bi nder 140-60% W . ]
[40-60 %w.] [40-60 % .] UD220 (40% -60% (40%
(60/% 40% (609 Thickness(mm .5-1.5 .5-1.5 .5-1.5
hermgteg it 1qte] harpingthg presmtgnveation confergiatgbthe usq 6ha needie

. /
pUsd 48R, B8 Sk (kg g Qg g iyt o
18008dme sSuchiprodugt is cp%smmiathdzas bavin®a thickngss@f4.50- 25-n@nfa density of -

A S e s e e e

( al i phadditionpiishesd be noted thua iGompreshiidiig? & Dabtle Bistiblished by the

ialty Che I aI.i hat.i c
@ﬁ%ﬁ&%ﬁ'ﬁ?ﬁ ane k&%ﬂ%e&T@#%ﬁ fﬂ%%%‘éémes gages (Model
BG§00-Ndr). naitist 669/détbmdads B8 Gnii%hikeRERIAL Bhe sPEEEEESmes gage |

AR il eg0R b et 200 B A R e

rmdoml}&ield&fseﬁle rsﬁﬁdm&ﬂb eGhdTE Hhicffis mbfked REBSAN, 'Ir‘]hls is f?llowed by

t|on ds may be pressed/-bonded together. In
'ggﬁﬁyh pleciSE the, 10 RER ot The Apatyuod vl a6 db gesvcRnd oie records the

QuFREsCRadiRgE lak Ly af{REGCAS AR - dif) Eﬂ:%ﬁ %.J;fg I1f B@coﬂ#e@%ﬁagfe One then

’ I nvention _cont errpl ates one-or

deteipaines thg fing! Shirknepy n@n@auotb@rmmaw @nnmmge with has a‘ 795 gram
13 heP '&p‘ﬁrfeter vil ShEY lp’e G lier ?(H)F[‘ (;rﬁ{n?gsé% HAKG R gently places

09n enpl atest e: use of- a need
‘X spot between the foot and anvil of the gage and records the thickness reading as it
appears on the digital readout when it becomes stable. All thickness data are recorded. One

calculates the % compressibility by using the follomng formula: % Compressibility = (Initial

: Readmg Final Readmg/]mtlal Reading) x 100%.

It should be clear from the above description and comparison of properhes that the

. present invention prowdes a process for producing a polishing pad in-an uucomphcated
‘ 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 f»roviding 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 bzcomponent fibers used.

The polishing pa(i'of the lﬁresent invention is particularly 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 th_a:t use a liquid medium to carry and disperse abrasive particles
between. the polishing paii 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 mcorporatmg the concepis of the pr&sent invention may be used.
Accordingly, it is subm1_t_ted that the invention should not be limited by the described
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punched non-woven fiber web, w thout a polynmer matrix
conponent, at abasis weight of 1000g/nR2: Such product
i's contenplated as having a thickness of 1.5 - 2.5 mm
a density of .5 -1.0 g/cc, a hardness of 30D - 70D,

LR e SR ——

daimgst abl i shed by the follow ng procedure:
Test-sanpl es are specified. Test equipnent is an Anes
gages (Model B02600-1-04). First one determ nes the
initial thickness using one specified Anes gage which
has a 287 gram |l oading, 'A "dianeter anvil and 3/8"."
di ameter foot (plunger). One then randomy selects
one spot on the sanple which is marked with an "X"
This is followed by 10 gently placing the "X' spot
bet ween 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 another specified Anes gage
with has a 795 gram | oading, h" diameter anvil and
3/ 16" dianeter foot (plunger) as follows: One gently
pl aces an "X' spot between the foot and anvil of the
gage and records the thickness reading as it 15
appears on the digital readout when it becones stable.
Al'l thickness data are recorded. One calculates the %
conpressibility by using the followi ng formula: %
Conpressibility = (Initial Reading - Fina
_Reading/Initial Reading) x 100% It should be clear
fromthe above description and conpari son of
properties that the present invention provides a
process for producing a polishing pad in an
unconplicated 20 continuous manner. The. pads. forned
by this process may provide a wide |atitude of
properties due to the conbinati ons of conpositions
that are possible.. Further, a novel neans for
provi di ng i nproved fiber to binder adhesion is
provi ded through the use of biconponent fibers and
mat chi ng the nolding conditions of the top |layer to
the nmelting 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 nmechanical polishing of sem -conductor
waf ers. The polishing pad may, however, be used for
pol i shing other substrates, such as netal, ceramic
gl ass, wafers, or hard disks, in polishing
-applications that use a liquid nediumto carry and
di sperse abrasive particles between the polishing pad
and the substrate being polished. Having described
preferred

4




30 enbodi nents of the invent ion it wll now becone
apparent to those of ordinary skill in the art 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 limted by
the described 13 enbodi nents but rather should only
be limted by the spirit and scope of the appended

14 CLAIMS: 1. A pad for polishing a substrate

CL@%?SI a first conmponent conprising a non-woven

fiber vveb of a basis weight of about 100-2500 g/n®
and a second conponent conprising a polyner matrix
conbonenﬁ,padszdpcﬁlish’mg g sutponentordpdsingbut ed in said

matri x conponent, wherein said non-woven
f i b"b mnmism SRIIPHFIRE f BARTYOVenpiaber wetnef pdiasty weight of

filapent,
oo MRS S 0 300 uBba? b Bomremg
ﬂ?@irﬁbﬁesﬁnd)fﬁrbte&diﬁﬁéh@@Qlﬁtn%@te@ 05208 pAly A& ﬁlaﬂ%@ chipBhent,
fiber web present at a | evel of about 10-90% (w).
whem%n prid nof- \@Dmrrrﬁher whb ceimprisas mdoam(memeﬁ‘gtm cuompaismg two
00- 150 d of clains 1 or, 2, wherein
polSiRis oot Nathina suele Hlamei, Seduiseate sriddwdds chaorisgzed

as lg%vﬁ%gagﬁok% q{aréﬁtlﬁﬁ f nbe%@egn tdtf_ﬁftr £0 35 g? Hhes Qildi'ﬁ)ngwoven

matri x conponent cl-ai irs

fibarrwéh probenteit o 16wl &f RbowtnOENEYH (wWt). bers are of a
sheat h/core configuration. 5. The pad of any one of
t he preceding clainms, wherein the biconponent fibers

ris ast ,one of et hyl ene, pol yet
Cerbpht naapi® B GIPRE ) cptRBH el waSs whhy B elgptosho-1500
g/mP.. The pad of any one of the preceding clalns further
|nclud|ng a binder fiber.

3. The pad of claims 1 or 2, wherein said polishing pad is further
characterized as having a surface layer wherein said fibers are free of said polymer

matrix component.

4, The pad of claims 1, 2 or 3, wherein said bicomponent fibers are of a

sheath/core configuration.
5. The pad of any one of the preceding claims, wherein the
bicomponent fibers comprise at least one of polyethylene, polyethylene

terephthalate, polyester, polyamide or polypropylene.

6. . The pad of any one of the preceding claims, further including a
binder fiber.

15



15 7. The pad of any one of the preceding clains,
wherein the polynmeric nmatrix conponent conprises a
pol yur et hane, a pol yacrylate, a polystyrene, a
pol yi m de, a polyam de, a pol ycarbonate, an epoxy or
conbi nations thereof. 8. The pad of any one of the
precedi ng clainms, wherein the pad has a thickness
range fromabout 0.5 min to 5.0 nm 9. The pad of

cl m8 er t he h|c ness about 0.5
a’ Bf?-ﬂe Dany'$pe ﬂgéﬂe Btecaﬂ Etlm ‘?1H themplymeric
maﬁﬁ@' 6 he®ESoRpRbey gl ! 9)3
- sai d: iLHaiS?er |soc ar actae?(spz{mggthé@ae{ %gl %tﬁe%t ﬁg S Yé?ﬁ‘e= é
polgaeide) apelyanmdéd, mqnﬂymbmmt@,rar&pﬁgya)rfcbfrﬁﬁnatm oNe8bf.
conprising a non-woven fiber web of a basis weight of
about 100- 2500 g/nQ and a second conponent conpri sing

a oly i.d first c onent

i <Pr1 butts PR B nf BRERARS vt o, SFERE Dhrnag bes a
thickaksk raagde coMPabAItOS MPke/5 by of layers is

characterized as having a Shore D hardness of between

about 10 D to 70D, said non- woven fiber web present
at OW ( each. | ayer of sa
| i t d?adl 02‘3@?1&1 B\l ef?Hétviﬁl?d?q S icfhiskaessro aﬁwubﬂé mm
to3qﬁnhﬁ? precedi ng clainms, wherein said pad further
incl udes a soluble or swellable pol ynmer whi ch
solubilizes or swells in a polishing slurry. 12. The
pol i shin pad of claim 11, wherein said soluble or
~ swel0 abihe 156l gfradaim &, wheneiresaidpad sbrtpirises 8 phurality of layers,

t e for ishing a substrate
whSE e vl BoliRei-B V\%BWBTCOQ%’OBQEF SR cholever
deﬁ@ﬂé@l&s %P8k a Firdeo Sﬁ&itrb 9 YRGSV ﬁﬁér WeB of a
conpri ses bICO onent |bers |ng two poly
bassomeight eof abmm h0G2500 g/m’ ﬁmd aimmondaminp@taﬂxt pcaﬂnpxssmg a
characterized as having.a Shore D hardness of between
POlyREr MAHXpcegpopeny, said first component distributed in said polymer
matrix component, wherein said pad comprising a plurality of layers is
characterized as having a Shore D hardness of between about 10 D to 70D, said
non-woven fiber web present at a Ievel of about 10-90% (wt) in each layer of said

plurality of layers.
11.  The polishing pad of any one of the preceding claims, wherein said
pad further includes a soluble or swellable polymer which solubilizes or swells in

a polishing slurry.

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

polymer is in the form of fibers or particles.
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14. The pad of claim 13, wherein said biconponent
fibers are of a sheath/core configuration. 15. The
pad of clains 13 or 14, wherein the biconponent fibers
conprise at | east one of polyethyl ene, polyethyl ene
terephthal ate, polyester, polyanide or polypropylene.
16. The pad of clains 13, 14 or 15, wherein said
non-woven fiber web includes a binder fiber. 17. The

adipf a rein the has

DR clenbad Mo Rttt TRubtrb ot BorlnE UotbiGe Ber ¥ of
a bBeses padglof of |aaom JIOVMESOBI &/1881 erhbiep® MRRNeRh-FHb&l Sﬁt%% web

of .a side-by- side configuration. 19. The pad of claim

comprisepthie@nponsait dibsrcenmpprisng ol gmersecontained ididin a single
one of

flaber® £ 07 o 38 FhidGrerizi ad b B Shaf Dr Gvdngss of between
abdupchuwsles7@psol ubl e or swel | abl e pol yner which
solubilizes or swells in a polishing slurry. 17

14.  The pad of claim 13, wherein said bicomponent fibers are of a

sheath/core configuration.

15. The pad of claims 13 or 14, wherein the bicomponent fibers
comprise at least one of polyethylene, polyethylene terephthalate, polyester,

polyamide or polypropylene.

16.  The pad of claims 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 mm 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 pad 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 siurry.
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