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WO 2004/ 028745 PCT/ US2003/ 030140 -1 POLI SHI NG PAD FOR

PLANARI ZATI ON The present invention relates to a
w@oelousksnyy pad. In particular, the polishing pedr/o§2003/030140

the present invention conprises a sublayer, a mddle

| ayer, and a top |layer which can 5 function as a

pol i shing | ayer. The polishilng pad of the present

invention is useful for polishing articles and

particul ar | ypo3sgSHINGOPADTEORFILANBRIZATION pol i shi ng

or planarization of a mcroelectronic device, such as

a sem conductor wafer. In general, the polishing or
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P SRR o oD P4 PRI i, e polistin pudof
the prgsdha e ention ¢dmv1ﬁis‘¢ea sm]ﬂh)yem,ga mhiellmkayerphmhatop laﬁbrsﬂncﬂam

W th thegﬂv\grk surf f .a polishing pad using.a

ﬁmc&eﬁtaﬁ 8PP lyete ishingpaqd ghthe RTeseRGIRYROHGN 43 Wiefuy) for
p011 E’ﬁ‘?lclegﬁﬁ& B&ﬁl@ﬁilaﬁgtu po | Elﬁerﬁdl%igﬂec'ﬁ%iﬁlfzﬁ 1i8fin

Is to and the k sugface
plamflzetthva gf @lnmistuetgtrpaid defioe, stelbes  stnpiomnduictoa wafer

eTR AT I PBTyHES PRESFFALEE oFe B ROV 5/ o

'mlcfo@Ie@ﬁéﬁtc Qevieé trati és§erﬁﬁll%f Rem¥esiRfacd 5arpmmrve mmng ﬂh@ hon-planar

exanpl e, silicon or gallium arsenide. The integrated

surfegerwith the werk shdacefafiametishipe aad vyinga contrqlled @ad sepstitipsmotion.
tern

o e R B AR BEL Bt g v
poligtied aﬁqdrtllim\doﬂtrmﬁhee 6t boksheng pad. or der  to maxini ze the

dens@fy integrated circuits per wafer, it_is

deslhedphricatign HEQ/ @I%ﬁele%tggvé%flwaw gpch ps sFmisenduska vater

{

conSHBF R0 B (AR S AR TIBUBARN IR g e e
compeining pfod txdnyple vl @n qmrgaﬂmm arsenidre nEreahtegratetcdircdés cat be

| east one, _and can incl a plurality o
for 52 SeRJes CHPIOSFSS §ieps &h&fﬁwﬁ RS i@%ﬂ@ ot ﬁ@t%@i%suc B 4
con&RERE qaéulﬁﬁfgrkﬁi@' s@ﬁ\hcoﬂ@ﬁdtﬁﬁ'rﬂﬁeﬁe@/g X fIRSESSthe Eﬁ‘f?strate In order

m croel ectroni ¢ substrate can be placed in contact
to maixirhiza tlpaaimsnhy od@nmgda.tedl' hmupagexc\aafebet is desatable tethial@arm
to.the back

esseqfiRE pblar DBk Hbtifart A RO Fage sioubRtts the ssgpiconductor wafer

prodilt65h pRIcks: ThuS, sefdcdndd@osRhfet pﬁﬁu&iox%\%héxfam?/ GRludR at least one,
applied to the pad during polishing I shing

and spy pncjusle agdwrabiyrmiziolisking sisps sihieh ¢aatuse Pag ¢ or Oerpodishing pads.
S' llh %%hex%ic%ﬂn@@han‘fc%[ 15?1[1}%"@{1@:}%% etsF %ﬁee I%fl ro lg—chonllc substrate

I'shing process 1s he Fotatrona

can ﬂiB‘pEi&Bdl in @htdcheithacolishiag py@ Tlee pahla:an% bsmfedtvﬁn&sa force is
Mu K I%S provi ded to the devj ce/ pad | nterface.
apphes} todhe hrpkside o6 Hicimisers! q0ﬁ°9ﬁ|d§"lcﬁa‘% abragjye-ontaining chemically-

reacti®s 5818Hod bi kP LEKBESHlie 1§ BIEPU4E Quring polishing. CMP polishing
slurries can contain an abrasive material, such as silica, alumina, ceria or mixtures thereof.
The polishing process is facilitated by the rotational movement of the pad relative to the
substrate as slurry is provided to the device/pad interface. Polishing is continued in this
manner until the desired film thickness is removed.

Depending on the selection of polishing pad and abrasive, and other additives, the
CMP process can provide effective polishing at desired polishing rates while minimizing

surface imperfections, defects, corrosion, and erosion.



30 Depending on the selection of polishing pad and
abrasive, and other additives, the CM process can

w@eanioeks4ef f ective polishing at desired pol i shP@USBEDEE30140

while mnimzing surface inperfections, defects,

corrosion, and erosion. W0-2004/028745

PCT/ US2003/ 030140 -2 Polishing or planarization

ch %ﬁ@ﬁlﬁg bﬁ%

and throughout the operating lifetjnme of a given pad.
thro\l@hquathemlﬂsratlngthfﬁ@lrmo sgivemypad hharatioas insie egh%lfn& he
cha@%sgftfcgn gihe SRuﬂhF gzlﬁln a's&l? %egy&éﬁ%% ﬂﬁ%ﬁ&ﬁ& p‘?ﬁnaﬂ&&ﬁ%k&ﬁgs

re no

whiglesi hebhR il Thhs, isis desimbitcinehomt g dovkelopha pql;lslp]ag padhﬁtat 5
exhi bits reduced pad-to-p ? variatjon.in polish g
5 exh@utar@upquoﬁe rcaﬁa/.aaetmmgqo ‘einE py plagavispfipf gracten oS! 1tis

hﬁfﬁlz@ﬁﬁn SHidrfteristits adelofieh Maradoingpadad-pad, and

furtlg&gieglg'% vgl‘ca)g @ g)%ﬂslﬂn ﬁigf é}&ﬂﬁ%%&&@& vEXdHoRk iSpolishing or

uc vari at| ng or 'anari zation
planahaatamtcmarastenstscstthroagmm mhe ch;iweatm;gdrfatmm gf thebedi me of
t he pad. WD 2004/ 028745 PCT/ US2003/ 030140 -3 The
present invention includes a polishing pad conpri sing
a sublayer; a mddle layer; and a top |ayer, wherein
said top layer can absorb at least two (2) percent by
wei ght of polishing slurry based on the total weight
of the top |ayer. WD 2004/ 028745 PCT/ US2003/ 030140 -4
The polishing pad of the present invention can include
a sublayer, a mddle layer, and a - top layer. In a
non-limting enbodi nent, the present invention can
include a stacked pad assenbly wherein at |east a
portion of the sublayer can be connected to at |east
a portion of the mddle layer, and at |east a portion
of the mddle |layer can be 5 connected to at |east a
portion of the top layer. The sublayer can function as
the bottom |ayer of the pad which can be attached to
the platen of the polishing apparatus. In a non-
limting enbodi nent, the mddle |ayer can be
substanti ally nonporous and substantially inperneable
to polishing slurry. The top layer can function as the
pol i shing or working surface of the pad such that the
top layer can at |least partially interact with the
substrate to 10 be polished and the polishing slurry.
In a non-limting enbodi nent, the top |ayer can be
porous and perneable to polishing slurry.



As used herein and the clains, the term"connected to"
means to link together or place in relationship
w@pdaohers7di rectly, or indirectly by one or norePCT/US2003/030140
intervening materials. As used herein and the clains
the term "substantially nomporous” neans generally
i npervious 15 to the passage of liquid, gas, and
The RRGERihentiGh ifb 18RS ﬁgy%ﬁﬁﬁhgpﬁ@rﬁprlsﬁlgsé@ﬂ@@f iaghidyle layer; and
onporous nmateri al hi bi few’i ores. As used
a topn karyet, wharedn s#ie tapl layarsan abgorl atrlpgst ‘f"m)(?g wsroepighyrseigbhatn g

polibis iy B eandng Pl Sk b BB Ses” 1t ' ot ed

that as used in this specification, the singular
forns "a," "an," and "the" 2 0 include plura
referents unl ess expressly and unequivocally Iimted
to one referent. For the purposes of this

speci fication, unless otherw se indicated, all nunbers
expressing quantities of ingredients, reaction
conditions, and so forth used in the specification
and clainms are to be understood as being nodified in
all instances by the term "about." Accordingly,

unl ess indicated to the contrary, the nunerica
paraneters set 25 forth in the follow ng specification
and attached cl ains are approxi mati ons that may vary
dependi ng upon the desired properties sought to be
obtai ned by the present invention. At the very |east,
and not as an attenpt to limt the application of the
doctrine of equivalents to the scope of the clains,
each nunerical paraneter should at |east be construed
in light of the nunber of reported significant digits
and by appl ying ordi nary roundi ng techni ques. 30

Not wi t hst andi ng that the numnerical ranges and
paraneters setting forth the broad scope of the

I nvention are approxi mati ons, the nunerical val ues set
forth in the specific exanples are reported as

preci sely as. possible. Any nunerical val ue, however,
i nherently WD 2004/ 028745 PCT/ US2003/ 030140 -5
contain certain errors necessarily resulting fromthe
standard deviation found in their respective testing
nmeasurenents. In a non-limting enbodi nent of the
present invention, the sublayer can increase the
uniformty of contact between the polishing pad and
the surface of the substrate being 5 polished. A
consideration in selecting the material for the

subl ayer can be the capability of a material to
provi de conpliant support to the work surface of the
pol i shing pad such that the top |ayer substantially
conforms to the nmacroscopi c contour or |long-term
surface of the
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devi ce being polished. A material having said
capability can be desirable for use as the sublayer
WO poottloz87pF esent i nvention. 10 The surface of aPCT/US2003/030140

m croel ectronic substrate, such as a sem conduct or
waf er, can have a "wave" ¢éntour as a result of the
manuf acturing process. It is contenplated that if the
POITh S PbINGiRAAd RO re RAC RN IRINVCaE Ol addn §ubldyes; a middE layer,
contour of the substrate surface, the uniform_ty 8

and @ Hep Jayti. dhiamgngdunitiog mb@ém@ah tbfeprséf‘glﬁ Hyysationgan indlude a

oGS M RS RROABE b S e Lot o

leasﬂmgﬂrﬂ@rlg oft tlhie il deli£yenand gﬂl&aﬂ}‘a ;ioEﬁ)n dfah@ﬁudcﬁm layet dua be

ends of the-"wave" can be poljs nari zed

connepied 9 fdrast paprtionef shatop é‘ﬁ’ﬁr n %%Jg%aé(ﬁ{ 92@1 ﬁyc‘ftﬂ?&éﬁ@ﬁgﬁom
he -

o HEAEOR v R e ORI o

limithgy @hbodiibex, thermiddkdéfeneasbe SLéis’anBali}ondeer(@h ené substantlally
Har dness of t he mat e,[_l al

eotidigss, Shte sl s st e S 8
surf%c? orlae ;Qaﬁ%ﬁ@rpfha?@le 'té}y F&?él‘ @A at féﬁst%ﬂﬁ[aﬁy%t%ﬁfcﬂﬂﬁﬁ $he\/@1|bbtﬁate to

he 'subl ayer can | ower than the Shore A
be pbhslﬁd e8¢ thegloliehing skutrer fiop npmyjisriting pmbodimenkthe top layer can be

non-Limti odi. ments, the sublayer can have a
porogﬁgpépcgqug gﬁ%gbl%‘fngastlmfr%ast 15, or at |east 45, or 75

or As8&8d h&kinfdndihASain, e tedn“contiédtétbio” ahdaas toalirtk together or

non-limting enbodi ments, the Shore A Hardness, of the

place gxprelatipaship githasaliregily, |og uliregily by, pneyey mapre|ipigEvenizje matgrigls. As
usecglgﬁrélrol agg the-rctfgm§qﬁer E{rﬁ“gﬁt{sﬁ% §1§rq YHpdFous 2 helfs gé?lkﬁﬁlﬁ]lﬁ'ﬁgrwous

vari ment known™in
to thRrgassab® oﬁhdilﬁﬂl, gab,ran‘dl bagteﬁﬁbﬁdlarmanroscoﬁhcscdek mmanmﬂs/

non](a:cggps? Jgat%reltﬁlee;gqqr&% &ile\!vg??{%cp%ra%?n v h t h e pbg glilrrlljs ‘ta'he term
19 I |cc 11
RN ) Bcwenrézovﬁwﬁn%fgﬁgmmugh

whldnimatﬂctnmsms t he test rret hod for Shore A Hardness can

peilh PPt QB ot i RS e P e eyl gy o 4R b4 e
1nclﬁcﬂae§lhfa'l Rl %hfe's@é‘)ﬁ)resls& émﬁ'u%e%ﬂb&ﬁll%ﬁhtedttb Qné‘&lf&eﬁts S

can be inversely relatéd to the penetration depth and
carFopthequposdeof thmpm’éczmoasumless@m;ww ipgigated, all numbers

oo LB oD i SE Bl Y01 n

sped1fiationrihll icgn & Aead beenderstbod Aebgiigmedified ity eld instimeed hyethe
subl ag SAof the polishjn ad can have a

terng G 0§P¥dmgly,g%r\é%ﬁﬁ ardieapiothecanyigry, é‘%ﬁe‘?umqfwab%?fﬂgf@rs set
fortH %]fhe fbl’fﬂv{llﬁlg g{)eec%) : ea{I‘SH& 130Eq Elﬁ%naa%g;égﬁ%?m%\éﬁs fhat may vary

ressib an t
dependmg upon the de51red properties sought to be obtained by the present invention. At

the very least, and not as an attempt to limit the application of the doctrine of equivalents
to the scope of the claims, each numerical parameter should at least be construed in light
of the number of reported significant digits and by applying ordinary rounding techniques.
Notwithstanding that the numerical ranges and parameters setting forth the broad
scope of the invention are approximations, the numerical values set forth in the specific

examples are reported as precisely as possible. Any numerical value, however, inherently
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| ayer. As used herein, the term"conpressibility"

refers to the percent volune 5 conpressibility
wore@siessaent . In a non-limting enbodi ment, theCPESWEF030140

volunme conpressibility of the sublayer can be greater

than the percent volune coogressibility of the top

| ayer. In alternate non- Iiniting enbodi nents, the

confL6%0 LU SAIN SSHLRL e Shpd B RN AL

nmpaﬁnkeamngmﬁmmh&mgﬂ@rcent when a |l oad of 20 psi is
appl i ed, or less than ercent when a |oad_of 20 psi
i 510 @ ngRbiniting emhocaﬁ@ph they present ventiep. éh%wﬂawéman ipgfgase

o B A SR LI U a0y
poliﬁmﬂl Ayensiddratieén inuselebing the ematériakifdr thg subldyed careld the t:h;mblhty of
o merd g s, G pAREPPOR 0 e ork avifacs ot AT e PREsHED that
the tgg :fa‘l}kep st%s&?xﬁ&l%%onf&‘\‘ﬁ%ﬁo@hé ﬁ’lﬁa'ogfopl%(%oﬁﬁiur b§10n§ﬁ&lni §f¥face of the

percent” vol ume conpressibility a pad | ayer
devicaheibg pdleshedmAnmdteush hvgmgaamdcnalsablh’e’c chlodbg desivabte fon usds the
i ng enbodi ment, the percent vol une

Sub%%ﬁﬂ?é?éFﬁFP??Vmg%’a pad | ayer can be deternined using

t hernk @it oT% X RIefitlofie - suBdfitel sidhadd d ittéond@dtnWafer, can
wi thout | oad - pad | ayer vol unme under |oad) 20

L . (pad
havg ywave/ sonipsr of a resuit of b dyanufacliringiregess. t it gcontemplated that if

the ﬁ}gﬁ%{gﬁgﬁ tcfa%‘faog gd gﬁ &g(go(ﬁltf&ﬁl &ﬁﬂe l‘ﬁX\%F cgﬁtg)ﬁrp Erﬁgtgl% gllﬁl%ggé

surfedgyl tieivnifofmity tdf)ﬂhH Ipﬁhﬂﬁﬂg)pﬁﬁcﬁrtdahd:d day bealegiaded. eR@rexamelt, if the
in terns offpad | ayer thjcknesg by the foll ow @h
pad gyfstandially ronforsns g esedS( Ydhe 1wy i icaRing sebsignital on ferand
: 4l
e o O O e S s ARG YD e be pelifed or
plarxziEiZcfd andrtbe middle gomouaan mnyalm ﬁuHstanWaullymdebed drrun@lan@riﬁ:d
-lim

d t | t hi
o Taerah B BRopf ek e pRa cardcnnbabin I T fe:. As

usecl héTbﬁleﬂile tQm BhhkatGesYe RNRle AHA MR sPBLkHS mér?al afflgeneral,
measuring the change in thickness of the pad | ayer as

the gpfice thel matefialt the l¢\®%rd.he Bhorg A Hexdness vabue- [Thus.tin thee present
RSB 94 LG R A S 31 B Shor o
Harf6eké W20 08(he 36H hiber. -11 altBisihraioarlinhitiag ambpdifttne, the sublayer can
havé Qéﬁggx {Jégcgne\s{\gqéfcalg lecélgtnl Sb gr Iltl lteatls? 915 ac}r 7% Q)Ff‘ leesg dorvf\!llronll1 45t075. In
further alternate non-limiting embodiments, the Shore A Hardness of the top layer can be
at least 85, or 99 or less, or from 85 to 99. The Shore A Hardness value can be determined
using various methods and equipment known in the art. In a non-limiting embodiment,
Shore A Hardness can be determined in accordance with the procedure recited in ASTM D
2240, using a Shore “Type A” Durometer having a maximum indicator (available from
PCT Instruments, Los Angeles, CA). In a non-limiting embodiment, the test method for
Shore A Hardness can include the penetration of a specific type of indentor being forced
into the test material under specified conditions. In this embodiment, the Hardness can be

inversely related to the penetration depth and can be dependent on the elastic modulus and

viscoelastic behavior of the test material.
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under which the pad |layer is placed. The spindle can
be fitted at the other end with a device for applying
wapmaits7edl | oads to the contact area, such as BPCI/USZID3/030140

limted to a bal ance- pan which accepts calibrated

wei ghts. The Indicator dispbays the displacenent of

the pad 5 layer resulting fromapplying the | oad. The

| nglj GRkR: ngh-fhlﬁhﬁﬁ EmibbdiRiea R tHe pREIE HBRUAS, ke ﬂfblayer of the

inches or mllineters. The El ectronic |ndicator can'
polishingmmdrvar avma corsprassibiliarpatershan thefteritagsio IpRBRthE: RR-

Granite.Stand, t I‘OVI est
lim 1%%‘?% gle S’f’ﬁlg TSt er arc ne%ljg%%bﬁg{yo%r %t%ﬁﬁér[‘%letngﬁ%lf
layef 88s @S%d&l@feﬁﬁ Qh@féfmt“@orﬂpﬂ’eﬁélblht‘tﬁ asferstiorind serednt Ivehmte

0.5" fron1any iﬁg The surface of the pad | ayer  can
compressibility merpupsaReit &1 2 pRnsfimiting grabodinaent, 1§ pgregnt yolume

K | e ity of

com BT St L BIERRLASE. BRAPEly IRt yOMA: ok Ble gy
the tpp &yef] Inrudteratcheont-limitingenttadiments éhe priredan e@lgm@fcompeesmblhty

d | d
of th@gpp]@?gtegéa %5 gqsaﬂ'@él Segx{ﬁelgw r | 0[?81‘51 ég@ ﬁs&llﬁ) ”ﬁq}gﬁ or lessd[han 10
percglgtl 1B&dof 26 }%ﬁ iSRRELA ] ot 1658 it Pyhtircdn® dten ANadRAQRO psi is

er then can be conpressed under’ the specified .
appllie{dadn affdther oo limitiog enﬂmdnlmem,l tbqurn@twnlwww;bgw of the

t he under t 15 s I
top Bireseh SB s e BAGET: 2y s Ry ARy S o1eR8 By i 2 famther
nonmnﬁﬂﬁ% Eﬁ%o&ﬁieﬁk ARSFer&nt VHlameadmipeassibilian dﬁtheftdnﬁlayer can be at
specified | oad can be used to determne th
leasti0.8 preenirent pecentins lgsacprifeopep-3 tp A PAIGSBh whieﬁ?tl?%ﬁlgof 20 psiis
%?odlnent a load of 20 psi can be applied to the
@ d | ayer. Measurenents can be nade at a standardi zed
t emMepRiddheveIual caBpresbility efmeaddtyar ean ba determined using various
non-limting enmbodi ment,. nmeas Sment s, can b \aken at
methods ko ip et rg agondtitipg epypodiment, the perpeni;vp
HPRADHsLIBA.
°°mg’p%9%§z ?% 2 F%] %ke)(%\lsll%g gﬁ&g‘gh%g gls :ﬁgtg%ogute tgl a stacked
pad assenbly or |layer(s) conprising the stacked pad
ass%ﬁg In a nI|mt|ne d :
forl ad layer yolume with : ad layer. v
i ncl ude pl acing t ga@gpglaqﬂu@@“ﬁthgutgagdy te base and
adjusting the indicator to read zero. The contact can
then be raised and the speC|nen pl aced on the granite
stand under. .t he Iac
aIp g&@pqamémgie t@é é rea E)fﬁ]te ﬁ)g@ ga g{: d(grgé %o?%‘h@g tyhen the
loa&ﬁ"}ﬂ@%& oft ANtHRE, ﬂh@‘ﬁfﬁ'c@ding) Bé@tﬁ)h orsypbirheredmpueskibiliey can be
speci men f hi ckness measurement can be taken after 5
expagsse ig serorcdé PadvayRoiicknessibighe fllowing SHEeSIBn or the
contact, sufficient weight can be added to the pan to
cause a force of 20 psi to be applied to the specinen
by 10te cont aqiad IByer thazkdessgvifiout tohé —giad ddyee thicknesskumdgsload)
(pad layer thickness without load)

The pad layer thickness can be determined using a variety of known methods. In a
non-limiting embodiment, the pad layer thickness can be determined by placing a load
(such as, but not limited to, calibrated weights) on the pad sample and measuring the
change in thickness of the pad layer as a result of the load. In a further non-limiting

embodiment, a Mitutoyo Electronic Indicator, Model ID-C112EB can be used. The
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under | oad neasurenent can be nmade after 15 +/-1
seconds. The neasurenent WO 2004/ 028745

wWEOANE2@03/ 030140 -8 procedure can be repeatBdI/US2003/030140
maki ng five neasurenents at different positions on the
speci men at |east 0.25" apafkt using 20 psi of
conpressive force. The subl ayer can conprise a w de

indicXt@f hfstey p@x{dlgﬁlt ﬂéaﬁlﬂ:&; rdGNONTEh | h&h bOBLHA 4t-onSehd Mpthe flat contact

i's can include natural rubber, synthetic
under whinh rth;e, padeyeropplastd. cThel spatdénenn, beffistechabthsinsler epdavith a

ions t e rial of
dev S S RS o TR TR E s Pt Bt BB Elonce
pan WIIER Hécepls cHEbrdfed t9 eTIRPRIdi @ ldisplily® ﬁﬁdilqﬁdtdement of the pad
conbi nati ons thereof. Non- Ilmtlgg exanpl es

layergysvlting fremmapplyaresthe loadi dke heficatarghyniaess tYm%HrfePfesentaﬁve of
1nchegto:gl>r;rﬁ ﬁlget%#ggﬁia gle%ﬁlolq gg&#@ﬁg u{aﬁﬁlbo%%%tbnted on a stand, such as a

Mltuﬂﬁfb}méﬁlﬂém @@zﬂllfetﬂiﬁgf to %@btﬂb sm[bﬂﬂm evhile ldkdng thEB[aMsurements
ymers, styrene-butadi ene 10 _copolyners, co
The ﬁ r@tdﬁwwsaﬁ dhenadylnyeyicay be sHBEIEREO PRERY Féeﬁ@f g af least

0.5” ﬁjofnlj{)érﬁ/e dol bl?ﬁé urfﬁ@??ﬂﬁ}ﬁé ERRM2BR fiihhe F)araﬁéllq)ver a sufficient

OnS ereO - |mt|n exanpl es of
area tcfwmﬂpim&)tmmo&ﬂaasheunmsthc ot paddhymi @ng dieyﬂ:ﬂt epitae; The pad

ovoB RSN i LTS5 B, 3 RAS i e o

be mp i thd Bad CXAIBLRE bafanéORBleEReeh be added to the
°n @%nor hy?e?]iggw nyIal acetate sheets gi]r%d pol yet hyl ene

balarﬁcmq:ran 1o zsstpeertﬂs reslght laad. bl“he prdtlayar ghenecgn bg compressegimdgr the

specH);gr]' t% & a# F\@ &Fft 18@1 ?/H%l Rteclsf l}%{:{) érsunder the
speciﬂeﬂ‘lbaﬁﬂ THe thféﬁﬁ@:,s Whitehpad dyer pﬁmmrapp@iﬂgﬂhammmbhﬁthe

fromlllbruck, Inc., Mnneapolis, $nd pol yur et hane
g

thickngsmof thhpast leyeramdersbe ymceﬁqdrlowb%% to dedgraing ey

OR/E€ I [
BRI g bho i, 0 B B, Fpad o e e
applitdno kthepakdilagr eMtashrafﬁBﬂits chrhiee matd aya&ttarrdardlzaddbmpeature such as
non-woven or woven .fib and conbi nati

TOOIR [FERRSERUICS de A ngg—hgupng]@p p%e{l‘b glelaglrfmpx&}a Fas ?%t’séken ata

S scRebyam de, or acrylic fibers, which have
tem e%tﬁl%otfn%rrze%ng?% with a resin. The fibers can be

st aph ao@indtibistrabodiakehty thechbiadensibedimetied off beasurg. pad layer

. Non-limting exanpl es an_incl e not
thiclgng A RCPRCTOMHH0 estacksd egh a%selag& %fﬁ @Mfﬁéﬁ?ﬁgé“mm
22.08Rcribe in United States Patent 4,728,552, such as
pad F .
pol yuret hane inpregnated felt. A non- limting exanple
of Inaaomtinidhgleimpodivisint, abpmcerdmm@ ﬁm\massnjmg)mtcw rvobune
SubaTM IV, from Rodel vv% DE.
compressibility can include placing the contact on the granite base and adjusting the
indicator to read zero. The contact can then be raised and the specimen placed on the
granite stand under the contact with the edge of the contact at least 0.5” from any edge
of the specimen. The contact can be lowered onto the specimen and the specimen
thickness measurement can be taken after 5 +/-1 seconds. Without moving the
specimen or the contact, sufficient weight can be added to the pan to cause a force of 20
psi to be applied to the specimen by the contact. The reading for the specimen thickness

under load measurement can be made after 15 +/-1 seconds. The measurement
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The thickness of the sublayer can vary widely. In

general, the sublayer thickness can be such that the
wpaw4028149e pl aced on and taken off of the pl ar@r/iUgiongj030140

equi pnrent with 3 0 ease. If the pad is too thick, it

can be difficult to place oBand take off of the

pl anari zi ng equipnent. In alternate non-limting
proSaRRdEdrER &Ee&tt&? Iﬁé:kkﬂléﬁeé nfedfir&ifiedd al @fetend p&sifions on the

I nches thic or at least 0.04 inches thick, or at
spetimzatat af4®b 25 hepeesuding 2Q psmf COInp@@SUr: forees i nches

hi ¢k, 0. 080 i nches thi nches thick., .
w0 BisuPlsea8 pEpToss BHg Taisbatt mGnaR SRR T ag: Suiable
mat@flalﬁ b ﬁ%ﬁﬁ@ 'ﬁﬁtukeﬂ Y&#Yel, Qntheflc AHBBIE] Hermfophsée! |eI%1sio§hé@ rfoam
m ddl e l'ayer can bé selected froma variety of

shestwmd abmblmaomnhaﬂegf KHesamateriak ¢faheysublayencan be foamed or blown to

i ment 1 ddl C
prodiaiai g SRon s P o i i RREen o
comfiions tHeP@dfL Blbﬁlluﬁlltih% teﬂzﬁhplaé bfysynthetiv ehbbers can 1nclude neoprene
conpressi bl e" means that the volunme 5 can pe red
rubbysy, $ilieenerribher) dy eppigna rubbsy chylens- Pﬁ%ﬁyl?rse I Efm @HY fP er,
t
ol S B REDNT el 8B n
copbBasdrs, @opolyfit)s afethydenic;and ethyhvingl {3)atq @eemrte/vinyl wgde rubber,

neopisne BN ST B AL Sem by e AV e mBlep A

theﬁnc?@&s‘tl@ telésﬁhe?@é%ﬁﬂ&lh@@ﬁély@l@ﬁﬂ@ ‘ﬁﬁly@ﬁ@x\é’npdlgi‘alhfd@s olyurdtRanes

[imting enbodi nent, hod for applyln t he
such @s thoaelbasad omab@themgandhml)re@@m ambwnowrws dw&eqfs on-limiting
exeGRABR Sk gy PR Eiy [ SO pisthle DR ol il et fong four

she8tdCduch BRbut dof EndiRA td B6SE waih aaa@ﬂnmeleiaylycamﬂmmrbm Seftinel
macroscopi ¢ or long-termsurface of the substrate

Proﬂmtnd{mmsSNé,opolyrtﬁethameeﬁaam shpety, syeh anfutmoyamied fothpse which

o SRRl A P, B IR AR g o

shebtd Carldqd 1Yoy foaished!S, dukk ¥$ butlnot Yimited tdithosa wilick afeﬂy»aﬂable
can be deternined using various nethods known to the
fromqaced-arperasian. Woadstodkek-lt i mi ti ng enbodi nent ,

TR Rl H{on-%gllﬁitn{ggﬁ?nﬁﬁauq%%ms ol ¥ad BRtude RYEL&Sen or

relati ons Ip o ayer th| ness cubed (t3)
wotdrefitidr enaiy ald condinaionpthetdof sunkh albus nbaymltedrm mly@lbﬁn

E), i.e. F =1/ In alternate no
polfalisgpalSimiie orgty i Uiery MG g SeftoimpeRelse g resiy, The
ﬁb&@ catl bd ﬁ@ﬁlb ot sutRtahRally cotftingbud iB A8 fildd ndt "Nonliniting @amples

I n another non-limting enbodi ment, the mddle |ayer .
canciapluflel hettaro nottlnidkdstomobuveyen ﬁ@brl%mm@@?dwﬂr prlp@sthane as

B o e
linﬂfng‘@iaﬁfp!le%ﬁa donaErclally R gil-dld nonSWb¥eéduBpad can be Suba™ IV, from
Rodel, Inc. Newark DE.

The thickness of the sublayer can vary widely. In general, the sublayer thickness
can be such that the pad can be placed on and taken off of the planarizing equipment with
ease. If the pad is too thick, it can be difficult to place on énd take off of the planarizing
equipment. In alternate non-limiting embodiments, the sublayer can be at least 0.020
inches thick, or at least 0.04 inches thick, or at least 0.045 inches thick; or 0.100 or less
inches thick, or 0.080 inches thick, or 0.065 inches thick.

i
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materials for the mddle |ayer can conprise a w de

variety of substantially non- conpressible polyners,
wapd4opzas |ic films and foils. Non-limting exeapUsmo®630140

such 25 pol yners can include pol yol efins, such as but

not limted to |ow density -fbtyethylene, high density

polyethylene ‘ul tra-hi gh nol ecul ar wei ght pol yet hyl ene

%MEB&E%& 3€the &leﬂtvihwtﬁhlcgﬁ b&ﬁ riéd] inidesrydased

po y not limted to ceIIquse acetate

mlchmmllaym danbe sdettad fmat ayariety 9f suitablg mqt@rmlsak@\’ﬁhlﬂ the art. Ina

g)&gftyggp%n 3@8 Fasliltgﬁ?a%tbe S El%t egaglty nors TLg?%gonﬁ%fesmble

As ﬁyéd%re% 1Re teﬁﬁd‘sms@iﬁuauﬁn&ﬁ%mmﬁ@mlsw ingéans shactheamlume
ol yet her et her ket one, pol ypheﬁél ene oxj de

canphﬂ rodugiedl bpidess than o rﬁhg@ a lopd P EBIpphis nghe,ﬁ da alternate non-limiting

en AT, b B3, SR o ) B vt v

¢)) \6@021&96{ %K@ﬁp&&?ﬁ UBRES) 3t Drdfileki® (1) pércditeo t}ineec(Bm pstsemf Tht
he m ddl e | ayer .can v wi del Inaltern

et Y PIHEL ORI O8O B SetoBed ik & PG PL CeRiane! -

me{hlahfiétglgﬁﬁnQB ?12 mkr%é‘%%n—?gx@t?%e&%%@tngﬁ élgetglgﬁ@r appl§ing he

loadl and mieasuring gheereldoctiomen tvplunieds destdbed herpisrcag ba efptayeilon

subs tial barrjer, to.flu ort be e
C helt o éviﬁnga%bq%ﬂsef&u F Py O ieop RIS ¢ BF RO SRR ha
thest&g El‘ d@lﬂ atd %f@diﬂf@llm EPIHB kaRtddBopib Or Bngdéren Siafhes oLt
eal the material to substantially

suhs'e@m being mOhBhndz dhe flesibalitpiof thenpiddledoyastcap M@thléﬂﬁ’p & @ further

noxg[lmp o S Sl uglﬁ)f?ﬁ%% zityrc]e:r:] Qagn O%o#eaﬁnglbl% (alatn?nﬁe 'g)lp layer. The

ﬂe:hBMEy oﬁtihe nﬂ@dle @5%e bir 5 deferhiimelr um@)\balohﬁ nﬁﬂiolds kihdwgn to the
slurry such that the subl ayer does. nof

skilledbartizan: i a1y rgwnslammatewomqm HHEKOHILH (Fs)|<=ali1 ggdet@ﬁmaﬁd by the
1nv%l*s'é? Q@(gn%hﬁ)ocﬂ“ 1dgf tl?ﬁ@g it Qe BRA g[h)t eﬁﬁ tﬂ} A&l Ral RY&iius of the

e perfora at p0|l Ing slurry can
muﬂxﬂa ttyeainatetinie(H)pie. ﬁﬁdl/ﬁfd dh altéraytemsmtlnnmag etnbediments, the

ﬂe@ﬁgnﬁag)g&he@gﬁdlséa% B Bt L%A A aE AT . e

pol hggﬂd?lger%'oﬂ If¥iting BRLOGHAY, @ld Iﬁﬂﬁllé Rydrhan fdbe td d¥@ibute the
can formed by a wde variety of 15 suitable

compx;:h:nveqfoe@s lenperrented b)h‘éle §¢<p layercbvar @ lasger, ar@mtfﬁh%\@lbla}’er

punghi n e cutt. t .

cut ﬁjrﬂ Bgdqlﬁ AYRbFE Igir;@ge a %oealne n(&/[l lg%ﬁ? ala‘gﬁéx?rll %)Ant%%fm Suitable
matdtRlPRF fRMAtdiRNEyer ¢aR coBpisev Widle Waribty off sitsankially homrg

enbodi nent, the perforation hole djaneter can be at

coinpressible/pobymans nd mivgallic filyey ansk fole| Nendiamiting examplesafisuch
polzy(rsnelgso éa%%nﬁﬁ&e p(%;glreﬁné, gﬁ:ﬁl as brt]lt ottt ,&Q&F{oqgw density polyethylene,

high density polyethylene, ultra-high molecular weight polyethylene and polypropylene;

polyvinylchloride; cellulose-based polymers, such as but not limited to cellulose acetate
and cellulose butyrate; acrylic; polyesters and co-polyesters, such as but not limited to
PET and PETG; polycarbonate; polyamide, such as nylon 6/6 and nylon 6/12; and high
performance plastics, such as polyetheretherketone, polyphenylene oxide, polysulfone,
polyimide, and polyetherimide. Non-limiting examples of metallic films can include

aluminum, copper, brass, nickel and stainless steel.
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hol e pattern. 20 The polishing pad of the present
i nvention can conprise a top |layer or polishing

wo 200e102874he top | ayer can be selected from a vBCT/E52008630140
suitable materials known in the art. Non-limting
exanpl es of suitable materidDs for the top |ayer can
include but are not limted to particulate polyner

an |
B i I

embpmliyees, theichiddie &Hygacandlape hymekness atiadeasti@.A0@singBes, or 0.0030

._descri bed [ at ent Application Serial
InChgs or ??Fﬁfr%grboiﬁﬂq @b@%&fi‘ﬁﬁ? Sfcles of thernoplastic
r eSir, ﬁn—l‘i‘xﬁﬁﬁfg‘ ddgsbdirherdniht aflddk dyes chpfuastich £ DBst @il
6,117, 000; an 6, 126, 532 descri be; and pressure

bwseﬁp@t@@trwm@ toetvinep des top daver wed theshblayare Ap@?rgs%raﬂag in

QS04 U 0N TYFRY B0 B Al e

subSantidllyetudegmeniatind eressentislly prbée t]mtr&r[spaﬁ of palishidgeslurry from
top |l ayer can_include polyneric 3 0 mat

the .t%la@@rﬁatﬂ@'osum%r ang nﬂnalpmttx}lg&mbﬁé}wT g middle layer can be
esséﬂt&'ilg gl}egé@&@gﬁe &w’gSﬁ&hﬁgMﬁaﬁf suo@lqhaa § b1t HOS BIB&ome

can pace escrlbed In United
sub&aﬂﬁﬂ&rsaﬁaamdmﬂﬁqcﬂl@mngéwnand 5 578, 362. The thickness

e b A e o g A St S P BBRG ordlgd such
that g@lsh%%[urﬁa&n%ﬁ@trﬁe %H%'tgﬂf RebRidfle Panetls Q@Wet fheQdBlayer. Ina

|"'east 0. 040 i nches; .150 inches or
furthessqn-bmltmgmﬂaqdrmht@sthg subleyss can he amhstam@allh smumted]mthw g

ro SRS 5 B BB BRSPS B 0l o

suitabR tteHRiduRY Rhowi Rethe ykilled afisar) @nﬁa@mmng,&w thlng I¥ser
In alternate non-limting enbodi ments,_ the top |ayer
cutipmonwgler gt putiagi The holg ﬁ}‘;g:,ergg@jar gad 5@} }félfﬁtmﬂd)[f ghe perforatlons

c W?del}o f e n(L t1 691% ‘Eiﬁﬂént g o BSR UietEin be at
ar} 0 gl vol Umme ]}e (1 X) ]L'

ayer, percent or [ess
leatyl/ MOindhiEhd aAs@berasf hbhae chm)baht leadt Q6tholeh pt:helualteo'px:}i ayestaggered
or from2 to 50 percent by volunme based on the total
holg petigHB- of the top |ayer. The percent pore vol une of

thetpo bbl?;ﬁx{égpqﬁa& h %( enf ﬁﬂleﬁtﬁnp&h%mﬁﬁg a lt’oQ-ﬁ ferdr pdfishing

vari et cnni que nown I n the art.
layemo riFHei top ﬂaiyﬂgca&nlhmrblﬂwadtﬁorm heafietly lob wmglple maipnels &nown ¢athe art.

be.used to cul at percent ume: .100 .x
NopsiGe s apoiene! ilable BRI R Bt ah FAicLrD B U But g
lindiRY &6 bamééatyp%lﬂl%}%ha ¥rdzithkee pspypfre@ $EREr §ukhWBidbseri®Ed in United
granms per cubic centinmeter, and can be
States Patent 6,477,926B1; particulate polymer and an organic polymer binder such as
described in United States Patent Application Serial No. 10/317,982; sintered particles of
thermoplastic resin as described in United States Patents 6,062,968; 6,117,000; and
6,126,532 describe; and pressure sintered powder compacts of thermoplastic polymer as
described in United States Patents 6,231,434 B1, 6,325,703 B2, 6,106,754 and 6,017,265.
Further non-limiting examples of suitable materials for the top layer can include polymeric
matrices impregnated with a plurality of polymeric microelements, wherein each
polymeric microelement can have a void space within, as described in United States

Patents 5,900,164 and 5,578,362.

The thickness of the top layer can vary. In alternate non-limiting embodiments, the
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determi ned by a variety of conventional nethods known
inthe art. In a non-limting enbodinent, the density
W@ a0v4foz87diet er mi ned i n accordance with ASTM D 1PQRUSRBN3/030140
The pore volunme can be expressed in units of cubic
centineters per gram and.gan be determ ned using -
convent i ohal met hods and equi pnent known in the art.

top lwégﬂ}rﬁ %Q'F 8?\%01 e B%?H%ﬁ:thes RP LY 0B ifHes:% 0.150

mercury porosimetry
inché¥edriexd, drﬂ) G’@'ﬁ%l[és%z&@s% usi ng an Autopore |11
ner cur porosureter fromMcroneritics gan be used.
| ninanpther Rep-liguies erbedimgnte s nﬁaé(ﬁrt caniipgu ‘gﬁ‘oﬁ’%e%ﬂcﬂﬁ‘%ﬂ
e by BR tb1dyeM Tk number of pores
pOhS %!cs#{l ons: aqg%ntﬁ%gt%ggdle o‘? 5140 g y?rercurr)ll surrf age
can a@y Siidehy.ofn aﬁl&ﬁlastkyms]ﬁmmngmmdaodegass itheytopflayteh ean have a porosity,

ol i shing pad | ayer s d
xS0l S e b e 3R AR R e
voluHé%f‘ﬂ%%g@éﬁf 8D Qﬁ:\éﬁt &tleésgg%lbﬁnep@efséd ah the teRevolagklof the

structur ¢h th it can sorb slurry. In alternate
top layan; ori frarh 2rig 56 mbmantrhsfrncéum@ hesed op the @iadvolume affieiop layer.

| east 2 cent .b

¢ nbe B RBrHG TRl By el B Ml BRA REE
varle'ig oP@EHiﬁ&ﬁesb&loWﬁl i e, arD fInfafrmm-li&niﬁﬂAg eaibbdinyentyehgfllohdng

percent by weight. In another non-limting

exmemmman@musect toecalcyipty BEFEPNt PAFe YHRFi se grooves or

patterns in the polishing surface. The types of

grooves and/or patterns can vary and can i nclude

t hos@ xt(Fpeiy kfitherpad fayet)ex @ote. volimee nEthepdd tfyenaki ng t he

grooves -and/ or patterns WO 2004/ 028745

PCT/ US2003/ 030140 -12 can also vary and can i ncl ude

thegge d@ﬁ’é"té%gﬁ 39 g reggéH lﬁ?ﬁ'ﬁts‘ﬁl%%né ﬁbr%ﬁ&c%@ﬁhmb’c@ﬁ all@®Ban be

limting t he grooves can incl ude

 deternineé by alv:aneuyrorf Icesventmned nregireds ke wi gy thereiblo dh gven; linilag

I d . t I
embgtigieans Seneiy PLTeERbRe pac Reaag RS ry Pioppdy fne
pord\Wiharhé Bad bddk éﬁéﬁ’@&{jin'{ﬁﬁ't% of 51131@%&1%&&1@}6@1’( gr@lfn fftecan be
polishing pad can be at least partially connected to

deteanined asing aommomi nesithods antl @avipmeRi a0 WaHE thenat ningdian-
hmlh %SIPPP% O{ehvo? ast ;Hlat';et ﬁl@élsh}/edclg g@&?@ﬁl@e Wth]athe ln%?c%rry

Fay &t e neans ftor at
pord%ﬁﬁétk}aﬂnbﬂloﬁ N ASTIM m428|4$8 ayiag sn datoposd § mdmf}yporoéﬁhxeter

ayers can be at | east rti aII connect ed usi
fromh%/lp@mﬂr@ﬁs ean edused H’e%ﬁg'thk‘h’é% ipgfing enghqdumeny, 'g*gﬁ)f’"sea‘f?lume

mea]s{ﬂre eflfé {1185 P{%ﬁ@ ¥%Jlépﬂt1é 801 wnﬁﬁﬂﬁm 4 QiR ASe BPMOat a

connecting the layers can include
mer&litya;dffa& t‘emmsmbfeﬂ()adynes/cm and degassing of the polishing pad layer sample

under a vacuum of 50 micrometers of mercury.

In a non-limiting embodiment, the top layer can have at least a partially open cell
structure such that it can absorb slurry. In alternate non-limiting embodiments, the top
layer can absorb at least 2 percent by weight of polishing slurry based on the total weight
of the top layer, or not more than 50 percent by weight, or from 2 percent by weight to 50
percent by weight. |

In another non-limiting embodiment, the top layer can comprise grooves or
patterns in the polishing surface. The types of grooves and/or patterns can vary and can

include those types known in the art. The method of making the grooves and/or patterns
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Sui t abl e adhesive materials for use in the present
i nvention can be selected froma wde variety known
WO poottloz87a¥ t . A sui t abl e adhesive can provi de sedT/U810031030140
peel resistance such that the pad | ayers essentially
remain in place during use.1urther, the adhesive can
be selected to sufficiently withstand shear stresses
ic r i
can B0 S0 A8 P FRERS e oBchEnd it RO Mg 8l g Inpon
limifiAgledBodimpab e gbowesichn inchritlcgnceng®i @tdlasg chemi cal and

e et b T AL

partﬁgk alibfHdE YornPa SARLAGIad 24REHIY €8y 2 REBESHITElimERB®nibodRnent,
ves structural adhesi ves, hot nelt adhesi ves,

the tob é:{ym pf ‘Ehslpphs}ang]pazi cemde at dmstamh't@.llaqu@ggmv@gtog@ lelstzacportion of
a mlkégtﬁ)l%?élap% ﬂ'getn?%g etolﬁt%qlh'grSIF S et ltﬁsljlﬁrt] %Pﬁ%ﬁpﬁ %bl’\éle £ted ?Qgt le?st a portion

of t}&rs%ﬁﬁa%le ’ﬁ%ﬁﬁéefn's Y@f ail §t§5a¥ﬁaﬂly&ﬂ>ﬂn¢dﬂﬁ1@ lﬂﬁ#ﬁ‘la@ﬂs can vary widely.
el astoneri c a tackifying resin,

The rllmrs ¢am trei ab @eaetmmwscoanewb@ﬂmmr %b@f HiePle mogns known to a

cl.ude pat I
Squﬁa BlBtéan gn {;/{llrfs%o{)mkhb Fe ht(la\n l%/cld VI ng@% gll{ah% fir g?%é?%amally
conidcking tiedhpss yasincude yh a«ﬂ&ss/acﬂmtamlb ut not linmted to

t hose based on copal f 25 2-et.hvl hexyl
anchsiglp eAbes R BRIORHS R (86 Bt REREn SOLFIaY (B b Rigeted From a

w1d{e k/g?létg?n&% o % bRN & QB fREsw ééﬁm%@wdé‘ﬁ‘&fﬁﬂieﬁ@ pHeBfesistance

I'n alternate non-lIimting enbodi nents, a
suclpthas thepad Soyemsi dssantialiyl reesdin & plaw dmingpist Burthes, the adhesive can
ni ¢ sol vent. .such as

b
be SRlSRRHAS SGRCRPM DR CrpE LB i PoSpt ik Hipefsning

pﬁﬂﬂfl&étmntﬁré&@ XQIRloRer, QlsuiRdbld!adhesint catibesdpdbi® of sufficiently
i ncl'ude pol yuret hane adhesi ves 30 and epoxy resin

resistittgachieméeal st motstur degradation; dwring ¥sg. oNenrbgBtinge@mplas of

th |
sy ko e B B DT i SpSEAy BRCE, Bror
sendflvASREIVYE streAtAl h@REived, hat el ‘dd)lha’stviels ethérhmptmm adifekives,
material that can be heated to a t hen

curgtje adlgsinzysichay busyd digritedde ﬂ@rmoygtl%%thg&esb endacombma‘uons

the lségf)strate as a liquid. Non-limting exanples of hot
t adhesives can include ethylene-vinyl acetate

copNiby-liatitng edayplercofipudsantic saesitbapahysivgssan include an elastomeric

et hyl ene- et hyl acr ppol yners, oI est.er
polymriandiafackibiRgres. M- Ft el o6 B Eats bilymgrs can

Fuf© Mhtutall PutbeA Bhuty? Putste @hﬁmna@d Jhes] ! gopyisctfallencapély(vinyl alkyl
inc ?yupet Elfemes g@I n ar non-limting ‘enbodi ma}gfit hy< e
ethems)j dlkyd ladlyesives,zaerylivs sucheasdnit adﬂ@ltwoéb@@l’bgﬁ%d on copolymers of
2-ethylhexyl acrylate and acrylic acid, block copolymers such as but not limited to
styrene-butadiene-styrene, and mixtures thereof. In alternate non-limiting embodiments, a
pressure sensitive adhesive can be applied to a substrate using an organic solvent such as
toluene or hexane, or from a water-based emulsion or from a melt.

Non-limiting examples of structural adhesives can include polyurethane adhesives

and epoxy resin adhesives such as but not limited to those based on the diglycidyl ether of

bisphenol A.

As used herein and the claims, the term “hot melt adhesive” refers to an adhesive

comprised of a nonvolatile thermoplastic material that can be heated to a melt, then
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The adhesive assenbly can include a mddle | ayer
i nter posed between an upper adhesive |ayer and a

wo ove028Idhesi ve |ayer. In a non-limting enbodPe®ns2003/030140
t he upper adhesive |ayer can be at |east partially
connected to the | ower surfigce of the top | ayer, and
the |l ower adhesive |layer can be at |east partially

apphe%%] g%ﬁl?sqra 5 astal’iﬁ% ELP pl%n-ﬁﬂl nfu%& flésl'b? h%%'eﬁ)i@ﬁesw-gg‘ ganl O

the adhesi ve
mch&&.%ﬂn}bém viayl abeta&eiopcltymérsf suymnbﬁmtadMne cepapmersnedylene-ethyl

o o Sl 1 Bl S o o o

the fé&gr%h o%?mﬂlﬁéﬂ@ﬁd @iﬂ{é‘? aéid eadd%%%etﬁé&fe@ can be contact
esi ves. hesi ve assenbly can be referred to
i nln haomﬂlmltmg emboctxmd!@td thermiddledpyer caminstinde ap @dhesive assembly

R TR TR Sk AL Sone s

layet &%@Id’v&e@ladﬂ_e@ﬁ@ 1@, BresdlikiRg dhbddiment, thadppertadiesive layer
trade nanes Hi gh-Strength Double Cpated Tapes 969
can hpat lsg0gartigy ponecisa te ie b Wen SPEpes it topdayarand th Ewer

Perf .
o5 RO B By L A BRSPS S o
upp& BSd1E, ahﬂ\l«?%rﬁmrﬁat}”thbedhtswd assa:rrdxbﬁtan;]iaisebnted/lﬁdm the
various  polishing s t
aforReAu R ST AR Sohe Surd BvE: oftop Pridinepad, e non-
hml\%é meg(%rrfeﬁle aRAth gf rL Bwief &ftRbibve ﬂe[W%rHaleE‘an beontieadhebives.

not 11 mted e slurries di'sclosed in United
TheSidhtsive Radmbsly cﬂpbd: tefertddan i thei amgaSSefDrSadedm ﬁb@bls-coated tape.
ongm?éfig% n%ggg(!ﬂ%%é%@ H@bvih 81Vﬁ (%sefn% c§ ing mciu%g 1193 from

3M SREHiAEHbe and BFe®MidsSiviorShridef theGRde hmwﬂg&p&xm@m Double
’betvveen the top Ia er of the pad and the substrate to

Cosbs Tk SHRRanaOO pBbHICrgied Filfn s 14 e % Bligh Perfpymance
oL TR AT SO e 1

S| Urileyolighing lpkd bf 8 pedsent iKV@ition icin bdiased it comblnatlon with various
Non-limting exanples of suitable slurries for use

polishiag ghigdesrmownriy Sk % rN PRHMRE SHaPlgsed s TheEriy for bse with
the g?& gf‘ﬂhg re@@i{ttlh fSn, i lBﬁf%?e AdtaimifANo BR WSEEs 8c1b&A in

urri e I'nclude parti c ate cerium oxide, particul ate
Uniadd.8thtea Patpatr A pplichidrehasing &alaahhhmbm oW 882@548@0d@ﬁ1 882, o119,
comerci al slurrlesifor use in t lishin
t

whig NeE IR Gl O S oA 04 86 s’ i ip-hiBhe embodiment,
the #)bﬁ@htn%slﬁﬁkr( L&Poé&%gp&%‘ bitweed 8RA0H YAkt ﬁtﬂl@ ﬁd 19 the delstrate to

Sem - Sper se AMLOO and em Sper se
be ﬁ(ﬂlsheﬁh'ﬂhabbbs}ﬁmg)m Caboizing procees eant indnile movivgttks palishing pad.

B MU, A SOAL O30, BT 10
kndvEinRAE &S NNoh M8 ihs SXhngfes Bsuitable slurries for use in the present
invention include slurries comprising abrasive particles. Abrasives that can be used in the
slurries include partiéulate cerium oxide, particulate alumina, particulate silica and the
like. Examples of commercial slurries for use in the polishing of semiconductor substrates
include but are not limited to ILD1200 and ILD1300 available from Rodel, Inc. Newark
DE and Semi-Sperse AM100 and Semi-Sperse 12 available from Cabot Microelectronics

Materials Division, Aurora, IL.



10

utilized with an apparatus for planarizing an article
havi ng a non-pl anar surface. The planari zing
w@ppanzi7es can i nclude a retai ning neans for hed™USIP03/030140
the article; and a notive power neans for noving the
pad and the retaining neansig-th respect to the other
such 5 that novenent of the pad and the retaining
nme
of RaRRdRgk MeButieny (0 fl e A0 Btnt MUERARan be
utll&H(ﬂ fv&than@bparbms &Brtplmiaﬁzmlgmnartlcﬂ@ha\h& a nmtrplannm surfﬂge The

PlaRBANS Bparseriabi RYRE AT BTG 01 PO SRAPs SERf’ ' motive

powet He%ﬁ@fdi’ fndvites Bagad attCihe @6tatity MOns vith 1% ct ® the other such
mechani cal arm equi pped with an abrasi ve di sk which

thataho ezt pfite wad andsthefret@vemcg MEHS CHATES ﬂmlmrﬁem}sif thg plpparizing

ol S 582 e R s AL A RRBI D 0t 1o

furthéd deRtliRiting@ndlimens) the Flaﬁa&ﬁmn@a@afawﬁ dandadludens mames of
variations therein wll be apparent tg Bose ki.l |l ed
rengwiingjtee polishingyor planadting syiiacs of ghediad; wigh ag ppt 1“;9& ipytedda g

medaicBELREANB9ER yfiCaniortileithc wHich SBRACORE Gk surface of the pad.

Cr OFlsd prosend inyehtyoim ie e pantiaslagly dmnbcld frthenfallmaving examples,
ingredients listed in bIe A The i~cul at e
whishgEumiopedioin iesths AR welaed uteow POisG it dnd ppistipns

the%ﬁ%ﬁﬁ?b@?c‘pﬁaﬁmgﬁrc’tﬁflf)éebs%%écdtmttﬁhec{rt h@ﬁl@ésrbth&“@é%ﬂ'@&ﬁed- all parts

redients Weight (granms) Charge 1 10

ancthlhpﬂrmtagasambye\w(lgl)t 810 surfactant (b) 30.6 nethyl

i sobutyl ketone solvent 822 Charge 2 isocyanate

functional prepolynmer (c) 2112 15 (a) LONZACURE MCDEA

di am ne curative obtained fromAir Products and

Chemicals, |Inc, which describes it as methyl ene

bi s(chl orodi et hyl analine). (b) PLURONI C F108

surfactant, obtained from BASF Cor porati on.
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(c) Al RTHANE PHP- 75D prepol yner, obtained fromAir

Products and Chem cals, Inc, which describes it as
W b@4i0s87eyanat e functional reaction product of P€DUSINE030140
- diisocyanate 2 0 and pol y(tetramethyl ene glycol).

Charge 1 was added to an open contai ner and warned

wWth stirring on a hot pl at® -until the contents of

the contai ner reached a tenperature of 35C. Stirring

was continued at thisBEcdPLESUre until the

Ex [ ngrgdi ents fornmed a substantially honbgeneous
ion. The 2 ontai ner was then_renoved framthe ..
hotPapicaiate crefﬁbwg%cf polyprethaas Wegpepagd frsﬁb%l? Swpr oty Died in
e contents m xed for m nutes w
descaiba® fothed hereaninibxasipleel. unti|l substantially uniform

The contents of the container were then quickly
poured into 10 kil ograns of deionized water at a

Tab%ﬁzgr gigé %ﬂti?ﬁl%tc%ssﬁlﬁgeh'pmtﬁﬁgwa\’ﬁﬁed e/ ?glﬁh‘ihgt lﬁyers as

tenperature of 40C W thpggaeurrent vigorous stirri ng
of the deionized water. Upon conpletion of the 30

Ingradightsi on of the contents of the container, Weight(@ttsns)
m xi ng was continued for an additional 60 m nutes.
The wet particul ate crossEi#ged pol yur et hane was

-a]ﬁhgg&i fiiedyusing a stack of two sieves. Thggpsieve on

di t he tgp} ﬁga& a mesh size of. 50 nesh (300 m cron sieve

surfaganti(bys) and the sieve on the bottom had38.6resh si ze
f..140 sh (105 nicron sieve openings).

metBy i3 Kb 009 030140 16 The i solPed
particul ate crosslinked pohypg et hane fromthe 140 nesh

~ was dried overnight in an oven at a tenperature of
isocga@te fonghgriad prepolymresf@r at i on of Pol i shing 1Zdyér 5 A
4

ALY rvor )

@ S A TRE AT B B iraifia oD BB SIoTT A BB SR  plgmaels

Inc, RiEiEHestaBesAl Ssofﬁétﬁﬁleflé Bﬁg_&lnﬁodli@ﬁ pehgRhs summarized in
the followng Table 1. Table 1 [ngredients Wi ght

(b) PQUBRMNIC RlO8Gheresant ohfained GamaB ASE Cospriratined

(c) g%ﬁrﬁwgﬂgéﬁ%ﬂ?&% ?bt%%},ied flrco:hrﬁ’jl AgrePrcz)dlllc%so grYda@f?etrr%cals, Inc,
which describes it as the isocyanate functional reaction product of toluene diisocyanate

and poly(tetramethylene glycolj.

Charge 1 was added to an open container and warmed with stirring on a hot plate
until the contents of the container reached a temperature of 35°C. Stirring was continued
at this temperature until the ingredients formed a substantially homogeneous solution. The
container was then removed from the hot plate. Charge 2 was warmed to a temperature of
55°C using a water bath. Charge 2 was then added to Charge 1; the contents were mixed
for 3 minutes with a motor driven impeller until substantially uniform. The contents of the
container were then quickly poured into 10 kilograms of deionized water at a temperature
of 40°C, with concurrent vigorous stirring of the deionized water. Upon completion of the
addition of the contents of the container, vigorous mixing was continued for an additional
60 minutes. The wet particulate crosslinked polyurethane was classified using a stack of
two sieves. The sieve on the top had a mesh size of 50 mesh (300 micron sieve openings)

and the sieve on the bottom had a mesh size of 140 mesh (105 micron sieve openings).
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15 aliphatic polyisocyanate (d) 8.5 additive (e) 8.5

acet one solvent 62 (d) DESMODUR N 3300 aliphati c,
wp@oiogssieyanat e, obtai ned from Bayer Cor por at i P€T/US2003/030140

Coatings and Col orants Division, which describes it as

a polyfunctional aliphatic &0 isocyanate resin based

on hexanet hyl ene dii socyanate. (e) Lanco PP1362D

The %git%ﬁ%ﬁ%?@ %&%@&&ﬁoﬁ?%e% WlAOqgésﬁi\%h%Qllri_Eﬂ @ rnight

rpora arge 2 was m xed using a

in alover atdriéniperaskaadfB08€s steel inpeller until
substanti ally honbgenous. The substantially honbgenous
m'xture of Charge 2 was then 2 5 conbined with Charge

Exathpld'l 3 PdfialABh @ POl ABEyeRNd i xed toget her 'b%/ reans
or [ -
c orr#ngIn a?#?{&lg%%ﬂ%ﬁalﬁéﬂoinpgﬁé‘@r@m PRséliRBd Bdlyh ; ane and

) rges was then 1ntroduced
crosshiil@dpoRGitetharR@inddr atas podpered Trven thel idgradisnts sumparigedyin the
pair %L rollers at anbient tenperature to forma
follewimglaplede was 0. 100" thick. The sheet was cured at a

rtenperature of Z25C and 80%,pgliative humdity, for 18
hours; followed by a tenperature 30 of 130C for 1

Inefe@hts G rcul ar pads having a 22.5" di amet erWesghe(gcams)
fromthe sheet using a press ilith cutting die. The
upper and | ower surfaces efat pad were nade parall el

[ WL b g‘d]‘%ﬂﬁ Lne. WD 2004/ 028745
pfgélgfg/gg%@(éégﬁl ? Exanmpl e 2 (Three-Laygg S
ol 58P I'ng Pad Assenbly) The polishing |ayer of Exanple

1 was fabricated into a t@haeelayer polishing pad
_assenbly. The polishing | ayer was at | east i%z%rti ally
isoqyarate Eanstonad PECPOBERHACK i . e., middle) |ayer?®The

- ] si sted of a sheet of doubl oat ed
allpg%t?%og%llg?%?lﬁ?trgn?@ape and 5 rel ease liner, cggr'rfrer cially
additbiegéned from 3M under product nunmber 9609.8.5he

adhesi ve side was applied to the polishi ng6cé ayer such
acefopg polventassential |y covered the |ower surfate of the

(S FIDTR 1 IR0l ! I 8tion
@ BP0 R el a7, OL1 Cpfaion
Codtitlge ahd/€plogants Rivtisipn,|vehjiel desasberppas apblyfonctimnabalinbatiel
. adhesive _|ayer, The ﬁqgfgf{f? er consi sted of a
isoQyanYg Fesihaaed PR AF ARy 1?‘/7§°y§na1iearret er of 22.5", a

(e) %nggmfl@gggg?igfogygt@lg%oc?fi?fhmﬁcilg%‘gﬁ%\lnbtkhﬁﬁx,Q)b‘?a%n@l/ fedH3 The Lubrizol
Corporation.

Charge 2 was mixed using a motor driven stainless steel impeller until
substantially homogenous. The substantially homogenous mixture of Charge 2 was then
combined with Charge 1 in a suitable container and mixed together by means of a motor
driven mixer. A 1040 gram portion of the combination of Charges 1 and 2 was then
introduced onto a 26” x 26” flat mold. The mold was fed through a pair of rollers at
ambient temperature to form a sheet that was 0.100” thick. The sheet was cured at a
temperature of 25°C and 80% relative humidity, for 18 hours; followed by a temperature
of 130°C for 1 hour. Circular pads having a 22.5” diameter were cut from the sheet using
a press with cutting die. The upper and lower surfaces of the bad were made parallel using

a milling machine.
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rel ease liner was conmmercially obtained from 3M under
product nunber 442. The adhesive side was applied to

wo b@4exgaesed surface of the pol yurethane foam PANEs2003/030140
remai ning release liner on the other side can be
renoved to permt attachnenif7to a commercia
pl anari zi ng appar at us. Physical properties of the

Exakddfll ¥ (Va1 L Y 9L RsBhEpdP AU zed in Table 2. Table
T T 0 i AR S L BD b

asseHIYo ’Dﬁeﬁﬁ)(ﬁibﬁiﬂgfla)?e]r kvas atileast plaiallg hbﬂg:cﬂedi%a@@cdnﬂzﬁl d.g#fiddle)
25 Exanple B Partjcul ate cros i nked %yretgqne was
layepr Ehamadele layrs ¢amsisie gf agheshos ‘P‘}b:l,? é%#tg‘ﬁp 1 tapgand
releﬁ)s%rlfn'elc WhdhfrG Eﬁ’yS 51')’(?1?15@ ﬂ‘oHPiMQ\gl L308uREmYSETH000 The adhesive
pare po I'ng layers as escribed further herein
sidel WasE»ppmsﬂ ® tBe pc'sl@sh\,i@ mmulmms eRETHAlIS20080 mmgwr surface of

bl di
oSS L L e ke
remPBBEdWSlexhSRRLE ¥dhekiob OnE a38p 14@/@% wabhbplich & @ eZposed adhesive

i socyanate functional prepolymer (c) 1570 aliphatic
layepolThe topdyparapasifted ofiapolyuigthane foam disk having a diameter of 22.57, a

thickness of 1/16” and a density of 0.48 g/em’. Another double-coated film tape with

release liner was commercially obtained from 3M under product number 442. The
adhesive side was applied to the exposed surface of the polyurethane foam. The
remaining release liner on the other side can be removed to permit attachment to a

commercial planarizing apparatus. Physical properties of the individual layers are

summarized in Table 2.
Table 2
Layer Compressibility Shore A Hardness Flexibility Pore volume
(@ 20 psi) :
Sub 2.6% 66 n/a n/a
Second 0.0% n/a 312in'1b! wa
Polishing 1.7% - 99 n/a 18%

Example B
Particulate crosslinked polyurethane was prepared from the ingredients listed in

Table B. The particulate crosslinked polyurethane was used to prepare polishing layers as
described further herein in Example 3.
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Charge 1 was added to an open contai ner and warned
Wth stirring on a hot plate wuntil the contents of

w0 b@4o2z8T8R1 ner reached a tenperature of 35C. SPCT/DE19093/030140
was continued at this tenperature until the
i ngredients formed a substantially honogeneous
solution. The container was then renoved fromthe hot
plate. Wth stirring, Chargbsz was warmed to a 15
tenperature of 55C using a water bath. Charge 2 was

t hen added to Charge 1. Tireble®ntents were m xed for 2
mnutes with a notor driven inpeller until

Ingredibatsantial |y uniform The contents of the cont¥eigbt(grams)
were then quickly poured g ﬂtg 10 ki | ograns of
arge

dei oni zed water at a te e of 30C, wth
diangi98 etati®dta) vi gorous stirring. Upon conpletion df0s6he
addition of the contents of the container, vigorQ
surfpqtsatd®) was continued 20 for an additional 30 ni rﬁ}tuis.
metﬂ'\flqso\%iy&g{ohég&b%e crosslinked pol yurethane wasg
classirtie using a stack of two sieves. The sieve on
the top had a nmesh size ofh&fe fesh (300 mcron sieve
. openings) and the sieye on the bottom had a masgl Lze
isocypnaterpngienal pregslymeEfYn  si eve openings). The i gﬁgt ed
. td sl i nked pol yurethane particul at rom
olipfRIc I Ryt 00 ! A s

was dried overnight in an oven at a

tenperature of 80C. 25 Exanple 3 (polishing |am

preparatjon) A polishing |ayer op | ayer onpri si

par(thasgn hyas e@&@@ PR REE! mt%i%ffréﬁ e ich o G oo plae
untipmeﬂdﬁﬁhﬁgﬁﬁlebdoﬁgﬁﬁ%r‘g%%hm £RM tﬁﬂ'egiﬁsgg@. V%ﬁﬁfn%di/ﬁ%ﬁtinued

summari zed in the ow ng Table 3. .
at O GARRBT4 Iinihe Ligzodisite Soitd a subgarttiably dogogerposs sdntien. The

Wi ght r ans ar parti ate.crosslinked
confyi s MRATEm et o e P o S5 g SIS BB s o
temb&tafilrd ONSY°CNIBR0! WARF bdth) Chifged walth@hadded to Charge 1. The

pol yi socyanate (d) 102.6 L . .
contents were mixed for 2 minutes with a motor driven impeller until substantially
uniform. The contents of the container were then quickly poured into 10 kilograms of
deionized water at a temperature of 30°C, with concurrent vigorous stirring. Upon
completion of the addition of the contents of the container, vigorous mixing was continued
for an additional 30 minutes. The wet particulate crosslinked polyurethane was classified
lising a stack of two sieves. The sieve on the top had a mesh size of 50 mesh (300 micron
sieve openings) and the sieve on the bottom had a mesh size of 140 mesh (105 micron

sieve openings). The isolated particulate crosslinked polyurethane particulate from the 140

mesh was dried overnight in an oven at a temperature of 80°C.

Example 3 (polishing layer preparation)
A polishing layer (top layer) comprising particulate crosslinked polyurethane and

crosslinked polyurethane binder was prepared from the ingredients summarized in the

following Table 3.
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catalyst (f) 0.25 10 acetone solvent 120 (f)

di butyltin dilaurate 95% obtained from Signa-Aldrich
w@ooopoesIss on. Charge 2 was mixed with a notor PET/US2903/030140

stainless steel inpeller until substantially

honogenous. The substantially honogenous m xture of

Charge 2 was then conbined with .15 Charge 1 in a

sui tabl e contai ner and nm xed together by neans of a

notor driven mxer until suistantially uniform A

930-gram portion of the conbination of Charges 1 and 2

wWas TtToduced onto each q% ERree 267 x 26" frlat
nol ds. The nolds were fed Rrough a pair of rollers

InerddiedR@Di ent tenperature to formthree sheet SVihhd(gweisd
0. 100

" thick. The sheets were cured at a tenperature
of 25C and 80% rel ative Heltrggly for 18 hours, 20
ure of 130C for 1 hour. Crcul ar
partEIg%!flte %llwea}‘gg&(g&mg‘% ameter were cut fro e sheets
E press with cutting die. The upper and | ower
surfaces of the pad vverecmg_ezparal lel using a
mlling machi ne. Exanple 4 (three-layer polishing pad)
isocysaphBmpidenal piepglymey &) of Exanpl e 3 was fablrlpé‘at ed
er polishing pad assenbly.ig
ahphg{fcpq?#lwcy? até E&vaas at least partially connect ed to a
cataS}&C(md (| e., mddle) layer. The mddle | dyxx
conS|sted of a sheet of doubl e-coat ed poly éer film
mﬁ@aﬁg)ﬁﬁﬂ rel ease liner, connerC|aIIy obt ai ? d from 3M

- Wa
(® di d"f)'\i’t?ftm di #é&%ékeh%"v‘“ (_t‘éslﬁ(?o y@qﬁa@ﬂ t(ggipolé{tIGR S
essentlally covered the Iomer surface of 3 0 the
ol i shing | ayer. The release liner on t her e, .
gf Gligssnt was %wf K parotqnsiziyen saiss e b e pesmt ﬁ‘gﬁstamla“?/
BSlsY She @Glgsteﬁltf‘a_ﬁi_g hcﬁ)ﬂgénoﬁ@&lﬂﬁQ dechate: 4 ﬁ'ﬁs ﬁféﬁ Q%ﬂmed with

esive layer | ayer consisted of
Chaﬂgealmt ®esuiBbBAohidinzadnd Mires| tc@thqrrbcfpeerams efa afotortdnx-yen mixer

oy B B85 RS0 ol B Uy 1 2

wa&ﬁﬁ&!hﬁ:%& loRiol dably o SRR 6A xR AR b lds! EPhlclthdlité WeRFE® through a
Volunme 5 20 psi) Sub 4.6% 72 n/a n/fa Second 0.0% n/a
pair3sfzoilers phambigttgemperature to form three sheets that were 0.100” thick. The

sheets were cured at a temperature of 25°C and 80% relative humidity for 18 hours,
followed by a temperature of 130°C for 1 hour. Circular pads having a 22.5” diameter
were cut from the sheets using a press with cutting die. The upper and lower surfaces of

the pad were made parallel using a milling machine.

Example 4 (three-layer polishing pad)
The polishing layer of Example 3 was fabricated into a three-layer polishing pad

assembly. The polishing layer was at least partially connected to a second (i.e., middle)
layer. The middle layer consisted of a sheet of double-coated polyester film tape and
release liner, commercially obtained from 3M under product number 9609. The adhesive
side was applied to the polishing layer such that it essentially covered the lower surface of
the polishing layer. The release liner on the other side of the middle layer was then
removed to expose the adhesive, and a top layer was applied to the exposed adhestve
layer. The top layer consisted of a 22.5” diameter SUBA IV pad. Physical properties of

the individual layers are summarized in Table 4.
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Polishing 0.6-%99" n/a 17% 10 Exanple 5 (three | ayer
pol i shing pad) The polishing |ayer of Exanple 3 was

wo aniozsased into a three-layer polishing pad BSHFEMINY030140
The polishing |layer was at |east partially connected
to a second (i.e., mddle)-20ayer. The mddle |ayer
consi sted of a sheet of doubl e-coated pol yester film
tape and 15 rel ease liner, comercially obtained from
3M under product nunber 9609. The adhesive side was
applied to the polishing | ayer such that it

essentially covered the | qugfe 4surface of the
polishing layer. The release liner on the other side

Layef the rGaipressitilityr waShotees Harduesy ed Rlexibilifios e RoneVolume
adhesi veg@ 20gsip top | ayer was applied to the exposed
adhesive |ayer. The top | ayer consisted of a
pol yur et hane foam di sk having a di aneter of 22.5",

Sub20 t hi cke%s of 1/16" &3d a density ofV®. 32 g/ cridd

t her bl e-coated fjlmtape with l.eage |iper

Sec@gcg corrrrdé%’i ally obtai ndé% from 3M undejrlgﬁgglguct rﬁﬁn‘oer

PolidKidg The.6-8klhesi ve sidodwas applied t am/ahe exposléde
surface of the pol yurethane foam The remaining
rel ease liner on the other side can be renoved to

ExaRid’s {thidel] fidhidPpay) ConMercial planarizing
AP PAlHotiShin | GOE XA S s & rg:tatehl'iﬁto'ari e\éll%"@golishing pad
abl e Layer

| ayers are summarized I n e 5. Ta _
assdobipr Fhs pblishirtgylagirors afleaktrpdrtedly deheectds toiatsped@dr(ee., middle)

| .20 ' 30 004/ 0287 PCT/ US2003/ 030140
layerp 1 hagriadis 15y dessied Qe icesat dAbleegvstPaD SIS Rt iappaad
rele%éef’line ,@ohﬁﬁérgﬁllp obtingd _ff&@3ﬂ473@de§?ﬁﬁmﬁﬁ)e§9&)9. The adhesive

ol 1 shing pads tonprising particulate crosslinked
sidqp@hs/appdied snthe pobshinlagén suklethat ekseatidtheaverddithellowepsurace of

tre BefFfER o TR racue TRy BRI Root eyl ity then
rermd &P toQdx p5cAH® h@ifesRre Sarkll £1op WAYRRKwag BFblied td & Xpdsed adhesive

layer. The top layer consisted of a polyurethane foam disk having a diameter of 22.5”, a

a

thickness of 1/16” and a density of 0.32 g/cm’. Another double-coated film tape with
release liner was commercially obtained from 3M under product number 442. The
adhesive side was applied to the exposed surface of the polyurethane foam. The
remaining release liner on the other side can be removed to permit attachment to a

commercial planarizing apparatus. Physical properties of the individual layers are

summarized in Table 5.
Table 5
Layer Compressibility Shore A Hardness Flexibility Pore volume

(@ 20 psi)
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Table 6 10 Exanples 6 7 8 9 Ingredients Wi ght
(grans) Charge 1 particulate crosslinked 15
w@eoingessthane of Exanple A 5.72 5.39 5.06 6. 51PCT/US2003/030140
i socyanate functional prepolyner (dd) 1.35 1.69 2.04
3.32 acetone solvent 1.1 1211-1.1 1.2 Charge 2 20
particul ate crosslinked pol yurethane of Exanple A 2.20
2.10 2. & 52 diam ng.curative (aa) ,@. 45 0.56 68
S 17 “ylanivhe curativefbb) 0.18 0. Sh B 58 0 agnt
Secqadet oneowbvent 1.1 1.d/4El. 1 1.2 25 (a8)2 iOMACURE
MCDEA di am ne curative gbtained fromAi r Produc and
Polighiegyi call9”% |1 nc, which%escribes it ad et hyl eng§%
bi s(chl orodi et hyl anal i ne). (bb) VERSALI NK P-650
pol y(tetramet hyl ene glycol) diam ne curative obtained
Exafplem6M r Products and Chemicals, Inc. (dd) ARl THANE
. PHPol&ng pasaloypeising phattiiuiuccbsshimiéd poljpurethant sndaerdsslinked

e e ey s b g
Tabf%' Gé YRAPIA o8 pBH?:J,hYﬂéaﬁiéil% JFELMPRYE-9trY S@hharikdtEihTRSle 7.

nd“2 were each separ y m xed by hand using a

stai nl ess steel spatula dablel6 substantially
hampgenous. The substanti i

Charges 1 and 2 were then conbined i FX80IESt abl e
container and mi xed together by rgans ~of a gmtorg WO
2004/ 028745 PCT/ US2003/ 030140 -22 driven inpeller. A

IngrB@iehtson of the conbination of ChaWeight (bremmd 2 was then

introduced into a 1.6 mil)inmeter deep open circul ar
mol d having a di aneter of=8%8¢entineters. The
particulate crosslinked '
polyurethane of Example A 572 539 506 6.51
isocyanate functional
prepolymer (dd) 1.35 1.69 2.04 332
acetone solvent 1.1 1.1 1.1 1.2
Charge 2
particulate crosslinked
polyurethane of Example A 220 210 2.00 252
diamine curative (aa) 045 056 0.68 1.11
diamine curative (bb) 0.18 022 026 043
acetone solvent 1.1 1.1 1.1 1.2
(aa) LONZACURE MCDEA diamine curative obtained from Air Products and Chemicals,

Inc, which describes it as methylene bis(chlorodiethylanaline).
(bb) VERSALINK P-650 poly(tetramethylene glycol) diamine curative obtained from Air
Products and Chemicals, Inc.
(dd) ARITHANE PHP-75D prepolymer, obtained from Air Products and Chemicals, Inc,
which describes it as the isocyanate functional reaction product of toluene diisocyanate
and poly(tetramethylene glycol).

Charges 1 and 2 were each separately mixed by hand using a stainless steel spatula
until substantially homogenous. The substantially homogenous mixtures of Charges 1 and

2 were then combined in a suitable container and mixed together by means of a motor
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nol d was cl osed and the contents were | evel ed by
pressing. The filled nold was placed in an oven at a

wa erpersasur e of 120C for 30 minutes. The nol d PEBUSINEIN030140
renoved fromthe 5 oven and allowed to cool to
anbi ent roomtenperature (apput 25C), followed by
denol ding of the polishing pad fromthe nold. The pad

ar EbRED S B GTocy EAey ht Soduce

1nto'|ék’:lb6 enillimet& deep bpdri ng:ul%adnd?ﬂl Y1gviogh dRnugarafiSekscafkimetsirs The

9 P
mol iz Y% SbRE GBI (RS i s By EreanE. Sl Gryoas placed in
an cgeﬁ 9B R g{emt&'é AP 204Eor BOMSiBRtes. SIHE f¥ldPaslihén endovéd Zrod the

Absor pti n) Percent pore volunme was cal cul at ed
oveﬁ andralidweed mldool/\'noragﬂnqu aedro tempesguse (Qbiar 25t) followed dwe

RS AR DU i RO S PG5 RN B8 i gn st

tem! ér)atlﬁ’@ﬁﬁl?m°c%ﬂz§r[ YIRS Eéur%lc ﬁlecbethebﬁlﬂened using the
lowi ng nethod: 1 inch X 3 inc speci nens of pad

rraterl aI were cut and pre-weighed to the nearest 0.001

gram—Tthe—specinmens weret 7“”8[580 T a contai ner
of CWP slurry (i.e., ILD 1’%’%8’ Rodel , Inc. Newar k,
DE) mai nt ai ned atpglish qthlygleaqurog&ﬁégl C for 24
hours. At the end of 2 hours the specinens were
renoved fromthe slurry, excess slurry renoved from
the 2 0 su ce d we e ns i Latel [
to the nea 1%1 gr;ﬁ?ﬁ?ﬁeﬁger ceﬁT%gpsl?gr r'z ﬁa&gﬁ}%
absorptign was calcu
PCT/ US2003/ 030140 -23 wet wei ght - dry wei ght  Slurry
absorptiogn, %= ------------------------"-- X 100 dry
Peroait §hte 21.5 17.6 7.0 2.0
Volume (n)
Average Pore 32 22 27 56
Diameter .

(microns) (q)

Percent Slurry 21.1 7.6 3.7 2.2
Absorption (r)

(n) Percent pore volume was calculated from the following equation: 100 x (density) x
(pore volume).

(q) Analysis conducted for pores having apparent diameters in the range of 8-150 microns.
(r) Percent slurry absorption was determined using the following method: 1 inch X 3 inch
specimens of pad material were cut and pre-weighed to the nearest 0.001 gram. The
specimens were then immersed in a container of CMP slurry (i.e., ILD 1300, Rodel, Inc.,
Newark, DE) maintained at a temperature of 23+/-1 °C for 24 hours. At the end of 24
hours the specimens were removed from the slurry, excess slurry removed from the
surface, and wet specimens immediately weighed to the nearest 0.001 gram. The percent

slurry absorption was calculated as follows:
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5 The present invention has been described with

reference to specific details of particular
wepdvat2sTent s thereof. It is not intended that BCIS2003/030140

details be regarded as Ilimtations upon the scope of

the invention except insofar3as and to the extent that

they are " included in the acconpanyi ng clains. 10 WO

2004/028745 PCT/ USZ003 gﬁp “ml - In the clainms: 1.

0£0NPri s Bhayer; b. a
%@h§ ggPR&gﬁﬁ 5¢c Iayer mherein said top

at op
Iayer is at | east partl% onnected to said mddle
| ayer and said mddle Iayer is at least partially
connected to said sublayer, and wherein said top
| ayep, ?}e efifior] l?e%%teeﬁ H&cﬁ@é@@ﬁﬁ &Y N Igrébeé?fic detalls of
polishing slurry based on total weight of said top
partiayer emiddli@enty Herqudl Itshnwtgntpa@bdihat(ﬁuah detailsdbreregandedas d

. top |ayer .absorbs.50% or..|l ess by i ght ,of .,poljshin

timions B BBt FaRi e cort st £ gpd PR Relel ey are

incRALd §MhB dcRtha@fing!cRiify 1 wherein said top | ayer is
selected from particulate polymer and crosslinked
pol ynmer binder; particulate polynmer and an organic
pol ymer binder; sintered particles of thernoplastic
resin;, pressure 15 sintered powder conpacts of
t her nopl astic polymer; polymeric matrices i npregnated
with a plurality of polyneric mcroel enments wherein
each polyneric mcroel enrent can have a void space
therein, or conbinations thereof. 4. The polishing
pad of claim 1l wherein said top |ayer has a thickness
of at least 20 0.020 inches. 5. The polishing pad of
claim4 wherein said top | ayer has a thickness of
0.150 inches or |ess.




6. The polishing pad of claim1l wherein said top | ayer
further conprises grooves in a polishing surface. 25

wQq@ 2005088791 | shing pad of claim 1l wherein sai d POPUSAYE030140
further conprises a pattern in a polishing surface.
8. The polishing pad of claRi-1 wherein said mddle
| ayer is selected from substantially non-vol une

. Intg@g[gﬁ%s& bl e polyners and netallic filnms and foils.
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pol i shing pad of claim1l wherein said mddle
llayer A polshingqtaddofmposing0 pol yol efins; cel | ul ose-based
pol yners; acrylics; polyesters and co-polyesters;
pol ycér k?o?ﬂli’@aé’er?pol yarri des; high performance plastics;
or §t LH]ﬁddtl g0 2004/ 028745 PCT/ US2003/ 030140

e po |§h| ng pad of claim1l wherein said

i ddI e. laypriayer, sel ected fromlow density
pol yet hyl ene, high density pol yethyl ene ultra- hlc?
ol ec Whareimaaig Kep layen i af k:;a stenenally Gonnsatedisysaichymiddle layer and

e BRI Pl B8 YL U e, S G

nyl on

pol yphgaYbEReeOxdstbs a51d%§tl cr€ie by RWighit IOt @6listdiig slurry based
pol yet herim de; or m xtures thereof. 11. The polishing

pad ofondotal weightwsais Wpsl&yem m ddl e | ayer has a

hi ck f, .at 0 s..12. .Th

olis ﬁé’oﬁ%n%f’adc?fg‘ﬁ “&}?&?‘é 93%3 e %P&Plg)slsgy‘épr less by
has a [ The
ol i sﬁ%‘*ﬁ%ﬁ o0 oty sty DA EER vt BE id UG ofer
Sel ectlihd pblishingpadiodlaint biiwderein saidtityelayer subleeted from

t hernopl astic el astoner, fo sheet an conbi pati gns
t her edArticglete pelEmeHLARKEPOFYL ngghp%lf/ma Preri pafishlae,pelmgr and

0118 IR B R B o

subl a)éﬁﬁerb@poﬁdéﬁdoﬁiﬁﬁé@ of dierfopRftic palgines polyrharismattizes
The polishing pad of claim21 wherein said subl ayer,

ni ddl emp@geatte@mthtaomiurqlw ef p@lmea@ mléragkenﬁawwlmrw ‘each

conmess S A-GAI5aH KEa IR Ll spbd i B bPUHns

sel ectyggedfr om

4. The polishing pad of claim 1 wherein said top layer has a thickness of at least
0.020 inches.

5. The polishing pad of claim 4 wherein said top layer has a thickness of 0.150
inches or less.

6. The polishing pad of claim 1 wherein said top layer further comprises
grooves in a polishing surface.

7. The polishing pad of claim 1 wherein said top layer further comprises a
pattern in a polishing surface.

8. The polishing pad of claim 1 wherein said middle layer is selected from
substantially non-volume compressible polymers and metallic films and foils.

9. The polishing pad of claim 1 wherein said middle layer is selected from

polyolefins; cellulose-based polymers; acrylics; polyesters and co-polyesters;

polycarbonate; polyamides; high performance plastics; or mixtures thereof.
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20 contact adhesives, pressure sensitive adhesives,
structural adhesives, hot nelt adhesives,

wao bhennoeghast i ¢ adhesi ves, and curabl e adhesi veRCT/US2003/030140

t hernosetting adhesives; and conbi nati ons thereof.
18. The polishing pad of claim 1l wherein said sublayer
has a percent volume conprésSsibility that is greater

16 ke phibina st e Bk piae T i lsfed o ow
S20 0 RSBl ol >igh WA N R d10AG HmERBE} weight

sai d pély fflltené/ @fﬂgm@pm@mneswnmdse hoetad or télmlcbsepaukmet PET or
is 3 %or less en a |l oad of 20 psi is applied

The pBEIFQw ingtpn @ Oéﬁly]c@lﬂaﬁ/ R; Jpoméheéﬂher&aﬁoae,nm!mlsnyls%pmde

IS sub i al | no olune The
pol i sﬂ? 518 B y]&]in n‘?rlp eé}nﬁl ga?rgﬁ%dg% S‘CF ayer has
a1f 1 exhdi J)lhs‘hirh ad?f cldifaSkhekeinaid thiddle layeMias a thickness of at

2004/ 028945 PCT/ US2003/ 030140 -26 23. The polishing
pad ofeagfl(W@th>lincliser ei n said niddle |ayer conprises an

h
ifj s Eziﬂé?/ggl %glgopa\é of2 a&&'ﬁé \1\1 e'resiﬁ I g ﬁgle%%? E’lhss+ gﬁ’cekrne& of

wher epnos@idhéod lkxyer i s at Ieast partl al | y connect ed
to said mddle layer and said mddle | ayer

lEast Thapeliding padopirdaipel vwhereimpaid selayey dy Sel%ﬁﬁﬁﬂ Ffrom natural

por cohos SURMRErb B SRR Rl LGty e PR 10

top | aMﬁbmatZ&xstHéreoﬂ)Ol i shing pad of claim24 wherein
saldtopla er hasapor03|ty of . 50% or_ | ess En ;
véi undhpaelishingpadnflaipd wh%re@fsa@aﬁuélaef%fphqsaﬁélﬁ esg of at least
The pglphghidgs pad of claim24 wherein said top |ayer

IS sel ect e Yom particul ate pol yner and crosslinked

ns) yméhe polishéng padesiftclaiml Jalt whepeihsaidrsublagler HbS aalnclnegsiof @100
pol ynmer binder; sintered particles of thernoplastic

resi nINPELALETSe

16.  The polishing pad of claim 1 wherein said sublayer, middle layer and top
layer are at least partially connected by an adhesive material.

17.  The polishing pad of claim 16 wherein said adhesive material is selected from
contact adhesives, pressure sensitive adhesives, structural adhesives, hot melt
adhesives, thermoplastic adhesives, and curable adhesives, thermosetting
adhesives; and combinations thereof. ‘

18.  The polishing pad of claim 1 wherein said sublayer has a percent volume
compressibility that is greater than the top layer.

19.  The polishing pad of claim 18 wherein said percent volume compressibility of
said sublayer is less than 20% when a load of 20 psi is applied.

20.  The polishing pad of claim 18 wherein said percent volume compressibility of
the top layer is 3% or less when a load of 20 psi is applied.

21.  The polishing pad of claim 1 wherein said middle layer is substantially non-
volume compressible.

22.  The polishing pad of claim 1 wherein said middle layer has a flexibility of at
least 1 in'1b™.
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sintered powder conpacts of thernoplastic polyner;
polynmeric matrices inpregnated with a plurality of

wW@ioyes74E i cr oel enents wherein each pol ynmerPCI/US2003/030140

m croel ement can have a void space therein, or

conbi nations thereof. 20 27. The polishing pad of
claim24 wherein said top |layer has a thickness of at
| east 0.020 inches. 28. The polishing pad-of claim?27
wherein said top | ayer has -a26 hi ckness of 0.150
inches or less. 29. The polishing pad of claim24

WIET ei Thépolihin@hal & laihUl Wh&einCAMPRiRRS layéPcAhRRES in
in a polishing surface. 30. The polishing pad of claim

24 wherdbesivg assdmblyp | ayer further conprises a pattern
ifn, a polishi.ng surface.. 31. The polishing pad of claim
2541,4'\/\he aoﬁ%ﬁgaa‘ﬁ?ﬂﬂprésm%tyer is selected from

subst apt i;al;hpy&on- vol ume conpr essi bl e pol yners and
metallic filns and foils. WD 2004/ 028745

PCT/ US20@3nidaelldyer; a@l 32. The polishing pad of claim

24 wherein said mddle |layer is selected from
pol yol ©f AP 13y8T.| ul ose- based pol ymers; acrylics;

polye S\ngéerémasﬁ?dgﬁg 6@%:1 YERELP b%ﬁtigg{/ I}ég@{e?%?%r)n %.‘«;l(lfi dfrﬁéi%le layer and

pol yam or mance ; _ _

t her eodaid mddld RgepRlat $dakighrRaE, @nnédiéd 19 shiVBler, madi wherein
m ddl e |layer is selected fromlow 5 density

pol yet$#yd wpdaydiihgha gernsity pf polegsittwg Iperrenuby velumiedased on total

nol ecul ar _wei.gh | yet hyl ene or pol ypropyl ene;
cel | ul%oglém%gtgad{lé()pg‘%y el lul ose butyrate; PET or PETG

mA.on Bhbpdlishing! Al oFlcldm 2O NSERNSERIBE 1452 @REa porosity of 50%
pol yphenyl ene oxi de, polysul fone, polyi'm de, or
pol yetdrdessrhydenlume basedtamr tot! vblmmeaff.said4op Tayer.pol i shi ng

p of .cl aim 24 erejn id mddle |layer has a

PR chonbi Sphing pad G clan it g Kven s Seftied from

pol i shi [ ' [ i

o o TRrRg pdlvafer Ap g HHS Hol mid e e Bbiymer and
pol i shimegrgpaid pofynedr dinde?Asinbrdgianticies of thedphop¥Btic irdin; pressure
selected fromnatural rubber, synthetic rubbers,

t her moPNEEdiROWSIch soIBRASKS Off thermmapiastie palyaner; polymeric matrices

impregnated with a plurality of polymeric microelements wherein each
polymeric microelement can have a void space therein, or combinations
thereof.

27.  The polishing pad of claim 24 wherein said top layer has a thickness of at
least 0.020 inches.

28.  The polishing pad of claim 27 wherein said top layer has a thicknesé of 0.150
inches or less.

29.  The polishing pad of claim 24 wherein said top layer further comprises
grooves in a polishing surface.

30.  The polishing pad of claim 24 wherein said top layer further comprises a
pattern in a polishing surface.

31.  The polishing pad of claim 24 wherein said middle layer is selected from

- substantially non-volume compressible polymers and metallic films and foils.
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15 conbi nati ons thereof 37. The polishing pad of claim
24 wherein said sublayer has a thickness of at |east

wO2020287exhes. 38. The polishing pad of clai mBJI/US2003/030140

wherein said sublayer has a thickness of 0.100 inches
or less. 20 39. The polishing pad of claim 34 wherein
said sublayer, mddle layer and top |ayer are at

| east partially connected by an adhesive material. 40.
The polishing pad of clai m2%-wherein sai d adhesive

-material is selected from contact adhesives, pressure

sensi tih¥ @oRsHI8S pXESt clafd P Wherlin SHNeSHMNESayeP Y sel®Rldd from
adhesi ves, thernopl asti c adhesi ves, curabl’'e adhesi ves,

t her mpskyotefing; GHlutnderbsgiedgwlyamets camplicsapolyessers ned eofpolyesters;
41. A i shin d ci ri.sing,. a. a sublayer; .b. a
i dd| BOPEabpnate: splyamide ich petEoriiagee RlAscS fr itiyes thereof.

sgbl ayf‘ﬁl[e ﬁslﬁg%hﬁéfaﬁﬂ%ﬂ{mi ia\g{egéi? S88 rl‘ﬁﬁ&l%qa§el9 iS &1chted from low

m ddl e yer ayer 1s at” | east

part i demsitypoiyesiotias, highsiensityt pglyéthylene ulmachigin enodécnla@eight
2004/ 028745 PCT/ US2003/ 030140 -28 said top |ayer has

a per ealyethylang o pelyRErRyicae brallulgse geeiale o CFﬁ‘é‘HS%%HtHTate§ PET or

m ddl 9ET|GaYn§r'l?nO€/76l' og}&?oﬁé;/gkggdgg&h eﬁzefcﬁgrgb{;'fyﬁﬂenylene oxide,

wher ei n "sdi rcent vo

conpr @sBsHlfdre! yolyimile, biepaletBerimideVoe mixuted Agkreds. 20
psi is applied. 5 43. The polishing pad of claim42
her eilhe palighingpad efjcdgimdswherpiarseishmidgdls laygs has a thickness of at

conpr I Ohhdd 3 %or |less when a | oad of 20 psi
IS apgﬁ%lﬂe(gbédﬁél. C]%?'e pol i shing pad of claim4l wherein

S88i d mhed gbBsHinypad ofclsmoBt whértial said midldte Idpdrbae a thickness of -
conpressible. 45. The polishing pad of claim41l
wher e0PV38iinchgs ergiees- | ayer has a percent 10 vol une

SHDL S ALY 4 oP 28 o B RRSMNGT L8 B

wher eirubtggisgintietichdbbByherniigsastic eRE0ATRE, foam sheet and
combinations thereof.

37.  The polishing pad of claim 24 wherein said sublayer has a thickness of at least
0.020 inches.

38.  The polishing pad of claim 37 wherein said sublayer has a thickness of 0.100

inches or less.

39.  The polishing pad of claim 34 wherein said sublayer, middle layer and top
layer are at least partially connected by an adhesive material.

40.  The polishing pad of claim 39 wherein said adhesive material is selected from
contact adhesives, pressure sensitive adhesives, structural adhesives, hbt melt
adhesives, thermoplastic adhesives, curable adhesives, thermosetting
adhesives and combinations thereof.

41. A polishing pad comprising:

a. a sublayer;

b. a middle layer; and

c. atop layer,

wherein said sublayer'is at least partially connected to said middle layer and

said middle layér is at least partially connected to said top layer, and wherein
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vol une conpressibility of 3 percent or |ess when a
| oad of 20 psi is applied. 47. The polishing pad of

W@ b@isie841s wherein said top layer is sel ected fPONUS2003/030140

particul ate pol yner and crosslinked pol yner binder;
particul ate polyner and 15 28n organi c pol ynmer binder;
sintered particles of thernoplastic resin; pressure

t
oo eSE UG DEOTRACLR b ESABRAEH Ry B ia miaa
pol ymasyeg. m croel enents wherein each pol yrrerl c

m croel ement can have a void space therein
d3nbi rideinohishing pad ebelamy 44 gvhergia syénms Iﬁngh@sa%p@f:ent volume

east GgHOSH R ol el e W {RRadr BlaSLR SBhudn, Ze
wher e |'I|'hesp'é)|11§h1h§ Pad oY Elhinh a3 w’the&élh %iﬁﬁ&gﬁ a?f:r Raslbfercent volume

i nches or less. 50. The polishing pa claimd4l
wher eucnn@sﬁsellbtltip of é%eor fess whenr a m¢mf|2§e§l iszppledoves

Th d of
A narein ity o o7 i A e e PR angh Rl s Spafapfpl non-
in a Relimdéddpresifiace. 52. The polishing pad of claim-
41 wherein said. mddle |ayer is selected from

gobst diteiplishing pad vHtlaime 4¢ ovipras saidlneidgisl lyyerhss apdrcent
metalli¢c filnms and foils. 004/ 028745

) WO
~ PCT/ US980RS erspruggsibiligizg lea*fﬁﬁpﬁrmfs‘ﬁh%a fpad 0620 gsiis gpplied.

%% Whe[‘h? ﬂ?}h§l‘ﬁhg IpFZLlJ ﬁg lélg“{‘) ay %@elrétif] SSuGHER lfiiﬁ‘i’:ﬂgg ;a percent

pol yol ef’i'ns ase yners; acr

pol yesiohinse ccﬁﬂp‘te@@blnql ofeSpatait or hess ywetehadioad ef 20 psi is applied.
pol yani des; gerf ormance plastics; or mxtures

tfler edfhe wlushlma daghef Plgml ﬂé vﬁ@@elafsaléngp Hyan isgeleeief drom

said m Iaerls dfr 5 densit

pol yetpﬁafcél lpfawra Sﬁ"? "E‘ ?98 Bide C‘Wf‘% polymer and
ol ec lah'ndfrgé&ﬁé b?mepgimgf yheeRa p@ftldllé%' Of AR BREE resm ressure
cel l ul ose ace e or cellulose butyrate; PET or

nyl on sgft&ed powgencondpats; ofﬁ&mmplashephlemeet pApneric matrlces

| ypheny| d | ysul f d .
pol yoURBISEANG i By B PpkBRes et Ichens yBeingeny

ggd agf g?{r@éémalglicg%ﬁ}%tr&aﬁ ‘rﬁh% Mg s?)aé@ﬁ‘l‘é‘feuﬁ PR ERtiBRs
thereof . ‘

48.  The polishing pad of claim 41 wherein said top layer has a thickness of at
least 0.020 inches.

49.  The polishing pad of claim 48 wherein said top layer has a thickness of 0.150
inches or less.

50.  The polishing pad of claim 41 wherein said top layer further comprises
grooves in a polishing surface.

51.  The polishing pad of claim 41 wherein said top layer further comprises a
pattern in a polishing surface.

52.  The polishing pad of claim 41 wherein said middle layer is selected from

substantially non-volume compressible polymers and metallic films and foils.
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56. The polishing pad of claim4l wherein said mddle
| ayer has a thickness of at |east 0.0005 inches. 57.

wab@4pzd7eshi ng pad of claim56 wherein said m Bi/ES2003/030140

| ayer has a thickness of 0.0030 inches or less. 15
58. The polishing pad of clapg41l wherein said
subl ayer is selected fromnatural rubber, synthetic

b 3 i G . .
! e SREIEH bl ARl AL P o
41 whepeglyblesias;efiildk@psed PBniers; HcEHRESPol9éstdt ah®8&bolyesters;

0.020 inches. 20 60. The polishing pad of claim59
wher ei ROlgargoRAle| po¥amidess hight parformenes PIAStDS;1QUmixtyres tereof.

Ok, | es 61l. . The ld shin d of clai.m.4]l wherejn
o5t s abr &y el S 2t R ssid AR ok B EleBred from tow
| east skt ol ﬂ‘g&éh@,eﬁ GeRsity3pblpdhaene/ @Bl & hdleculie weight
The pol i ssh?lgﬁg %a of c{ggi r% 6 V\hgérﬂg}iqn sai d é\%{}esie\{/:lé Welg‘
mat er i poblyethyket et pelypfapylene 2&llokns¢ acdtata d eslivdes, butyrate; PET or
pressu ensjti adhesi ves, structural adhesives, ,
hot ne ET d’ﬁ’kgﬁ é?g&f nb"r?é‘rqﬂe)%l R&’ZX‘?‘@@E@&F‘&‘ESE“W&W’EC oxide,
adhesi r 4L N | =TaTe i efalyol [fONS
t her eopgﬁ%lghﬁg g@?ﬁ%‘ﬂ%% ppa CO#TI%II‘%I&SI ng:1 a. lﬂg:%df'
shibl ay&h¢ pSlishing padofttddith 4 laywhereingaid middlalaypr t@ygrises W
2004/ 028745 PCT/ US2003/ 030140 -30 wherein said
subl ayaghesiyeasseblst partially connected to said

Lddl e r d._.sai d.mddl.e | 1S qat. ) east ...
o381 arhE MR had ol s BN b 0B AR 4 hjmess of at
sai d sldabtay@0siiscteef t er than said top |layer. 64. A .
net hod_of preparing a polishing pad conprising at
| &4st Eg? prlighing pad of sk Sorghescin spid maiddie lpyer hasa thigkaess of
| ayer; o680 &lc {ase@rqgssparti ally connecting said mddle
| ayer to a sugl ayer, wherein said top |ayer absorbs at
| 88st The pphishienpad dficlaimi 4htvhedeirpalid sdblngr $ seldciedfaga datural

on total  weigh f said top |ayer.
rubber, S}gnt et?c rubbers, therrelopla%tic elastomer, foam sheet and

et

combinations thereof.

549. The polishing pad of claim 41 wherein said sublayer has a thickness of at least
0.020 inches.

60.  The polishing pad of claim 59 wherein said sublayer has a thickness of 0.100
inches or less.

61.  The polishing pad of claim 41 wherein said sublayer, middle layer and top
layer are at least partially connected by an adhesive material.

62.  The polishing pad of claim 61 wherein said adhesive material is selected from
contact adhesives, pressure sensitive adhesives, structural adhesives, hot melt
adhesives, thermoplastic adhesives, curable adhesives, thermosetting
adhesives and combinations thereof.

63. A polishing pad comprising:

a. a sublayer;
b. a middle layer; and

c. atop layer,
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65. The nmethod of claim64 wherein said top, mddle
and sub layers are at |least partially connected by an

wa@ellvesesres material . 10 66. A net hod of prepar i PQI/ES2003/030140

pol i shing pad conprising at |east partially
connecting a top layer to ajgi-ddl e [ayer; and at | east
partially connecting said mddle |ayer to a subl ayer,

EQ?:;:I %‘31% g?gﬁ aﬁ%la%% athlgﬁstigﬁ%ﬁlggscofﬁfec?efd tsa etgﬁi:dle lta%} and
| ayer salﬁzmda_fé%ié@t@ ek pﬁiftﬁll?"c@ﬁné@féﬂftﬁlsﬂld&@p thyeBmnd wherein

m ddl e and sub 1T ayers are at ast 15 partially
connesalddublyly@msadﬁu@sthamsaldit(@rlawr. 68. A net hod of
prepar,ing._a i shin conpri sing.at | east .

B £+ MO0 G medier g 2ol of 2pe FoRfridhe b pecly,

and a [
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partially connected by an adhesive material.

66. A method of preparing a polishing pad comprising at least partially
connecting a top layei‘ to a middle layer; and at least partially connecting said
middle layer to a sublayer, wherein said top layer has a porosity of at least
two percent by volume based on total volume of said top layer.

67.  The method of claim 66 wherein said top, middle and sub layers are at least
partially connected by an adhesive material.

68. A method of preparing a polishing pad comprising at least partially
connecting a top layer to a middle layer; and at least partially connecting said
middle layer to a sublayer, wherein said wherein said top layer has a percent
volume compressibility greater than said middle layer.

69.  The method of claim 68 wherein said top, middle and sub layers are at least

partially connected by an adhesive material.



