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WO 2004/ 028744 _- 1 PCTI C) S2003/ 030139 POLI SHI NG PAD
W TH W NDOW F@R:PLANARI ZATI ON The present; rwnventl on
w;# apoilshlng pad. In particul ar’~~the

pofll's |ng pad of the present invention can i AETR2043/030139
wi ndow. The polishing pad of the present 5 invention
can be useful for polishing articles and can be

especi al 'y useful for chenmical nechanical polishing
or planarization of a mcrodelectronic device, such as
a sem conductor vvafer The wi ndow of the polishing
pad iROK NGtPA QW HOR RLANARIZATION an
be parti cul arI y useful wi th polishing or planarizing
tools that are equi pped wth through-the-platen wafer

ﬁgé’nt.i&&nh g«ﬁ{l@sr f a %(Sn i3 g?ags it Bﬂ}tﬁ{ﬂar the polishing pad

plana i zation o non- p ace

of theripeesent ineéritioni can Gikhidea window. eRteqolisidhg padbfuha present
surface involves rubbing the non-planar, surface-with

inventinn caBbe vseful forepabishiag pdiclesand gap beiesperially aseffor eheraigal

mecFiiftal B bl iR il of R e dsifbdlis Ui el i
semichitfuciop waferd CTIROWInABR bf I HIBInEYall iSatERE Sarfihlly Bnsparent

pol i shing pad. 15 The fabrication of a mcroel ectronjc
and thus, cas beipahticudarty wseful sothcolishing we planariziegtaold thyt are equipped

vol vgic the formation of a plurality of integrated
ﬂ‘éﬂ‘?" P}ﬂtepi’i‘@f%%tfoo%nprl sing, for exanple,

o, 8 8 Rl o BT U 8 R s G

rmcmalmmnim de‘hee/tarzm @fendalle piaﬁhssur&ue: imvelves ambbihigahe ‘nen—planar
insul ati ng and sem conducting materials, are forned on

surfaogavitibe twark surface of @ poliging pad neing mczatrqlké agd yepatijive f

motigf}” AhARimeciitesy biolpEiftortReg henyekn b Piiph SpacE g itEie
that % 0 HR ol ibHeAUEHAQHE wbh@sxﬁﬁﬁk 6P eolisHing paf.er production

process. Thus, sem conductor wafer production can
i n&hcl fabrisation afia microelecteomit davice suglp ac @ b¢mpicanduictaravafery

eencSe GipiNes B Sireaton of ininveli ot EsIe SeulfoPs U vefer
compR), BF BRARBIeC eIl HIRoPLAEHRO THE imdlhcteR Eheriy e

rate | n contact |S|ngp rotating

forntedebypmstrisk iof prazedsateps in m:camattemdd layeishof d‘m@aﬂs LOschbs
t he m_croel ectroni ¢ device; and apple/l ng_an abr asi ve-

con%ﬁveallvﬁwlﬁjmgr@ﬁnse@mydmgw% 2R fosmed eRshssupstrate. In

o3 S8 g, 3 i Sy pRe e e e n

esseabﬂgepluﬁrwﬁdd%hbstﬁtm vafiods ﬁag‘ds |thre@ghoat tHEl s@ﬂncdiﬁﬁét@r
or mxtures thereof. The rotational novenment of

wafgr-produstignpyecess. Thus, semiconductor wafer production can mclude at least

one, and more typically a plurality of polishing steps, which can use one or more
polishing pads.

A chemical mechanical polishing (CMP) process can include placing the
microelectronic substrate in contact with a polishing pad; rotating the pad while a force
is applied to the backside of the microelectronic device; and applying an abrasive-
containing chemically-reactive solution commonly referred to as a "slhurry” to the pad
during polishing. A CMP polishing slurry can contain an abrasive material, such as

silica, alumina, ceria or mixtures thereof. The rotational movement of the pad.relative
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WD 2004/ 028744 - 2 PCT/US2003/030139 to the substrate
as slurry is pkovided to the device/pad ifterface can
facilitate thes” polishing process. In genéfal,
WE»200403874 can be continued in this manner unt ipcTise003/030139
desired filmthickness is renoved. Dependi ng on the
choi ce of polishing pad and abrasive, and ot her
additives, the 5 CWVP process can provide effective
pol i shing at desired polisiirg rates while reducing or
m ni m zing surface inperfections, defects, corrosion,
to thé fubse4ite 35 SlrryRe preHidabloahe ddviceipadzimtsrtace can facilitate the
characteristics can vary from pad-to-pad, and

polishing poepsssut In geaermbepalishing can be continugd in this manneg yatil the
. Variati.ons in the polishing characteristics of the
des“ﬁ@ﬁénhaﬁq}eé%ﬁl?mpﬁg#znadequat ely polished or planarized
S Uﬁéﬂeﬁ%ﬂhg Dnkthe cHAIEE B FO1RhIAR pall 9Rd brasiVeUsnd diher! a¥ditives, the

desira in the art to devel op a polishing pad that
CMPepdotdss tan pravidecaffeetive palishing at desiced polishing patks whilepduring or
. _pl_anarizati,onﬂ_g‘}aracteg‘istics. b further
minippizing sisfage {MPETEFHPBY, dstents) PUFEPSIOR. G SFPSI0M- exhi bi t s

crEutaEing B ol el il Sty RoRIGi PRl PG
throﬂ%dut (bt apaafind NfetHRA S diven pagd. t Vigristivnk iin thetpolishiag ur e

the progress of the planarization 15 process while
charadweristies off the padctanm vesult memadmmta!acpqhﬁh%ﬁ?n planariged subsiates

. pad are k n.the, art..Masuring the progr
iy SRS RE it o At B S bl R PP b
exiftsR3iced pAl 10 pRESbRaiAIn PO Flinks@raltn Elifachidseng i
furthen desirable o @Z@elopa grolshinppad thFtexbibits redged Yoriatibes ¢n polishing
ol ishing or planarizing tools and.,jn-situ trolo
or playazatien Chamciensics Aropghot fg OpERBEd OB LR B36 i nol ude
di 1 s ] [ t ats
o kit BoRBIUEY oty (VAR B4 pRber ¥ s plamarizagion
procefiewhikahe wake ibaeldiafhd foghinddiaohtact with it ad a0é kndvime in the

surface of the wafer, back through the _pl aten w ndow,

art. dYepsiriog the Rregress of plamasizingal FuasPRIgCtERNc detice deingdhe o

&
i.nd i | . iLall .
planf}ipRE BinsPioah be Fefen i b Bf s o Sf BRRIGRY - Ghitel Sutes
Pateﬁté%_?‘%tﬂ 643 Ahdadls,hsgl,gqles Wi Edrbjsea FaRine 1, 8509 Wesctfbe Polishing or

it I's desirabl’e to devel op a polishin pad that
planarizipg toodsansl inisiianeteplogy systeeisulInfggnerah-igisity mesplogy ¢gn.

incudy, difeieg 2 B o b Byieh 26 gt e PAR DL BB Highipfey located
B PO B g
baclé thrbihithe pRfen Windowe aikbinte 4 detetot.h & hwipolishingopudtcaninelbde a

a slower rate than the .
window that is at least partially transpareat to the wavelengths used in the metrology

systern, and essentially aligned with the planten window.

Thus, it is desirable to develop a polishing pad that comprises a2 window area
useful for in-situ metrology.‘ It is further desirable that the window provides suitable
transparency throughout the operating life of the pad. _

. One disadvantage with known pads having windows which are coplanar with the
polishing surface, can include wearing of the window portion at a slower rate than the
p'ad surface. A further disadvantage with known pads baving a coplanar window can



30 pad surface. -A further disadvantage with known

pads havi ng a:gopl anar wi ndow can WO 20044029744 - 3

PCTI US2003/ 030439 i ncl ude scratching of thé w ndow as
WO 2004/0287400f its contact with abrasive particl eeTius2008030139
slurry during tile polishing or planarization pronms. A
scrat ched wi ndow can generally reduce the

transparency of the wi ndow and can cause an

attenuation of the netrolegy-signal. 5. WO

2004/ 028744 - 4 PCTI US20031030139 The present -

inchide \$ERIdhAY 6MNGE YERTowaPPtdseln b ils Etach MithriBraivei paetisles ihithe

- slurnyaluping ke polishingt ori planarizating paocees; oAdscraighe

a non- limting enbodi nent, the polishing pad can .
winduve can generally

redupe i rERDATRRF AL RO, 2 it an ABeeuiof RE e dedihlosy

si

ayer can conprise a wi ndow which is at |east

> partially transparent 5 to wavel engths used by the

metrol ogy instrunentation of polishing tools.
Furthernore, the first |layer can absorb at |east 2
percent by wei ght of polishing slurry based on the
total weight of the first layer. WD 20041028744

PCTI US2003/ 030139 - 5 O The polishing pad of the
present invention can conprise a first layer and a
second” | ayer. The first layer can function as the
pol i shing or working surface of the pad such that the
first layer can at least partially interact with the
substrate to be polished and the polishing slurry. In
a non-limting enbodinent, the first |ayer can ;
be-porous and 5 perneable to polishing slurry. In a
non-limting enbodi ment, the second |ayer can be
substanti ally nonporous and substantially inperneable
to polishing slurry. As used herein and the clains the
term "substantially nonporous” neans generally

i npervious to the passage of |iquid, gas, and
bacteria.- - On a macroscopic scale, a substantially,
nonporous material exhibits fewif any pores. As used
herein and the clains,



10 the term "porous" neans having pore(s) and the term
"pore(s)" ref€g§ to m nute openi ng(s) t%ggugh whi ch
matter passes“Tt is noted that, as used™™ this.
WOWHMBGH i on, the singular forns "a," "an," ®@A/US2003/030139
"the" include plural referents unless expressly and

unequi vocally limted to one referent. For the

pur poses of this specification, unless otherw se

i ndi cated, all nunbers 15 %?pressing quantities of

i ngredi ents, reaction conditions, and so forth used in
the specification and clajins are to, be ungers ood as

bel g Presat inveationingludes 3 pelishingpadyhaying 2 wigdow - 4ngpon-

. JAccordin , unl i ndi cat )
iRk e RolSind BELER| e o M IARE L K sl tyer.
The FipR Sdylet 61 fuRfticing 1Bt Wash 1ok dk Eﬁhﬁﬁxg layercPthd'pdd. OABleast a
that ‘may vary, dependi ng upon the desired. properties
portion of the secoriddaysitcan nemiptise a windomewhich ias least/partialiyhtransparent

o il RSB, PRGBSt B, Hfrmor
e R50BGethn MRS LOLBESpERCH TBIAP RO bE08Uh et

weighepbiht Gest &iygni f i cant digits and by appl yi ng ordinary
roundi ng techni ques. Notw thstandi ng that the
nuneri cal ranges and paraneters setting forth the
broad 25 scope of the-invention are approxi mations,
the nunerical values set forth in the specific
exanpl es are reported as precisely as possible. Any -
nuneri cal val ue, however, inherently contain certain
errors necessarily resulting fromthe standard
deviation found 1in their respective testing
nmeasurenents. The first [ayer can include a variety of

~materials known in the art. Non-limting 30 exanples

of suitable materials conprising the first |ayer can
include but are not |imted to particulate polymer
and crosslinked pol ymer binder as described in United
States WO 2004/ 028744 PCT/ US20031030139 - 6 Patent
6,477,926B1; particulate polyner and an organic
pol ynmer binder as described in United States Patent
Application Serial Nunber 10/317,982; sintered
particles of thernoplastic resin as described in
United States Patents 6,062, 968; 6,117,000; and
6, 126, 532; and pressure sintered powder conpacts of
t hernopl astic polyner as 5 described in United States
Patents 6, 231, 434B1; 6, 325, 703B2; 6, 106, 754; and _
6,017, 265. Further non-limting exanples of suitable
materials conprising the first |layer can include
polynmeric matrices inpregnated with a plurality of
polymeric mcroel ements, wherein each polyneric
m croel ement can have a void space therein, as

/
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described in United States Patents 5,900, 164 and

5,578, 362. 10:Fhe thickness of the firstzFfayer can

var In alternate non-liniting enbodi men¥s, the

WP#P‘%:Z'(MFH;!er can have a thickness of at |east BCTDUS2003/030139
inches, or at least 0.040 inches4 or. 0.150 inches or
| ess, or 0.080 inches or less. In another non-liniting
enbodi ment, the first |ayer %an incl ude pores such
that poli Shl ng slurry can be_at |east partiall
abs’H:em;dxsbnpgmgof thequresent, ventinRcCag $ABEFis R 1 %ﬂ@é‘ and;a second

Pl 05 8B IRy bl

* the tﬁgsgi’ay\épbém led?f pafial fﬁﬁé}a@ whBthefibstate Vc%eémsmﬁ@ﬂ the

total wvolune o he first | ayer, ercent_ or
polisking sh!syryvd.barmnﬂnmeug embodiment the Yareap epweus g st

p . q: lﬁh@gg} ]alnlogfl{rfﬁggt %ﬁiﬁleﬁ cen?oqﬂ %értcgt‘?be

sub¥@htsHIE rﬁfngéﬂ&ﬁs | mﬁmﬂmgﬁﬂ:ﬂeﬁmmm rpoliﬁm@ilmjryn ned
usi ng 0 variety_ of technl ques known in the art
I'n AS nesedHerein mm@e@%m stantally apppeyoRs: snees genprally

e P YR By W st
subsRiidlly notporbi§ nikéeial éxhibiesfetvefl exx;ppcnes el lnsed hedeirsandfthe claims,

grans per _cubic centineter nd can term ned
Aemvarpoms Gieape e PBRE) PR GID ReiaY” Fefes omints SFsing

m’@’@ﬂ%ﬁﬁ anj,,;kgas nbodl ment, the density can be

S accor dance vvlth ASTM D 1622-88. The
por & iv @bt that ods ﬁsed &xﬂﬁ@q&eﬂicatmm et singaflasdobmsa," "an,” and
centi neters per and can be determ.n

d
“ﬂleommdeu pdvral rQﬂ@f:mé esmeKIEeRsly AR neqH¥oGally lué tggpq referent.
30 -|
bt B 5iRpases.BF B RReE R RIbur Riless AR € nAERAA M Mimbers
exll.‘Ei stqidideTdf ibprédR s 8 foactien Ehdaibnd\indnerforth bbed in the

rcury porosi meter WO 2004/ 028744 PCT/ US2003/ 030139 -
spetification and baimsareto be vedersinodas beingimoriied in gl ipsgances by the

terocHgu. oSG - BESS IR EH A L SHRE  fhe eaeeioht feters
set?}f}%iel 21? e ﬂ:ﬁQng spB&fiCation a%Hraﬁﬁélﬁdtc%ﬁk ere Hproidfations that may

cm and aSSI ng. of the polishing pad | ayer
vagedepending dpon thewsinedpropedies soughbtosiceotsaindd biethe prosent
In a non-limting enbodi nent, the first |la canth@Vﬁ .
impeAtici. Ad 488 VoS3 M wiag TBhRTAR temRE £ 101t e PRRIEHOY gf (R loctrine
abs.or
of gVitp3 8 elioupd'oftht Sl allf Binphitah pRGRED SRLTF At feast be

conRh@htin %fghp@ﬂ thé hinfBersdfueportdpsigtificimt tipits bad by applyi@Btordinary
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 contain certain errors necessarily resulting from the standard deviation found
in their respective testing measurements.

The first layer can include a variety of materials known in the art. Non-limiting -
examples of suitable materials comprising the first layer can include but are not limited

to particulate polymer and crosslinked polymer binder as described in United States



10

15

20

25

30 'l

of the first layer, or not nore than 50 percent by

wei ght, or frem2 percent by weight to 50r .percent by

“wei ght . 10 | n“&not her non- [imting embodiEnt of the
WO 2wems7envention, the first |ayer of the polpicaiisaensiosorse
pad can have a conpressibility greater than the second

| ayer. As used herein, the term"conpressibility"

refers to the percent volune conpressibility

nmeasurenent In a further-mpn limting enbodi nent, the
percent vol une conpressibility of the first layer can

'Pate:&% @17 YL, ngrém g:&:er azx o ilfﬁ@ %Iyﬁ:{er 'bﬁﬁéif aé’&es&fi&!a in

to 3 péfc
Umterbﬁlates cPate"ﬁhApplmauen Seriall Mmbardﬂtﬁl@ﬁﬁ; sintdrgd pa‘ruelep afl

ayer. can be .determ ned using vario met hads __known
‘ therrpqi}i 4 J %

236 rayin as descEbedh i Unifrd; Statgs w02 968; Ad 17 £100¢ ard

T M e S B,
describalinl Biesd Stﬂbsll-'&‘temb olx3at43uBRI6, 329 aomp,ye 106,P844md
under |oad) (pad Iayer vol ume Wi t hout Ioad) In a non

6,017,266 + Fagthermaiimising, examples o€ suitablet matepalg compasmgi dhesfirst
e when the. load is t he
layed o el olsens araicss TpbreameRL 86 calaliviotepiisie -
micr elEHBHE D el bat§ pimilichRttobRYRE L K2KDRRidMpabd fherein, as
describsdhin InitedBiates Baﬂntls Gy%O Hiand 5¢328,36er lon . (pad

Ia er thickness wthout |oad) 30. The pad Iaé
hickpews 0f the gt {ayeRFanarts Dhaliemata ppawhpu #E fombodiments,

e 5o s B 4108 SO B PO o
0.1sasnchbybrm9§ origNd8ERche8 or Gak. brat ed wei ght s) on t he pad

anpl e and neasuring the WO 2004/029744 - 8
Pdn mptiro om-bs@qx@embmh@enn the finstdaoree oan intludeporgssuch that

pohshﬂ%espuﬁ?a% et Perr%t }fatéﬁ?abgo%‘% ]f 1?18 ?irét!ﬁu}eeé f’?l% n%mber of pores

can vangli hﬁdlfematd\/ﬁhiﬁhmi@g@mbbaﬁ&nmtheﬂ&suﬁﬁi card héve a porosity, -
i ndi cator has a spindle or threaded rod which can be
expressed é%uae&%enéa%reéfﬁblrw phatdeast 2 persenitbycolumsbased o therfotehe

voluRR%f lﬂﬁ')’ﬁét | \Aferpﬁxaﬁgﬁjeécemﬁr (HS}:U EBasif oh hifelt ?ﬂl 5 u{rﬂg)f the

ot her en evl ce ylng specl |ed
first layet, loe fronr2 ®c30 peresmt by veloma ba@dtonr‘tht tdtalvoluet dfahafirst layer.

b whi, ch | t ed ht
AP RGeSl BF e BP G RRRAIRIS 57 b PR g 2
vanégf §f'ieEhrﬁQuefs rkﬂﬂiavﬁﬁﬂ]:bé'aﬂg Th Aol Hdflting @xﬁ Ht‘ﬁ{h% "following
a I nches or

Isplay I's typically representative o
exprassidn can be nsed lvalcElatecpeareant pore ndluoeet or can be nount ed
on a stand, such as a

100 x (density of the pad layer.) X (pore volume of the pad layer).

The density can be expressed in units of grams per cubic centimeter, and can be
determined by a variety of conventional methods known in the art. In a non-limiting

embodiment, the density can be determined in accordance with ASTM D 1622-88. The

‘pore volume can be expressed in units of cubic centimeters per gram, and can be

determined using conventional methods and equipment known in the art. In a non-
limiting embodiment, pore volume can be measured in accordance with the mercury

porosimetry method in ASTM D 4284-88, using an Autopore ITl mercury porosimeter
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Mtutoyo Precision Granite Stand, to provide stability

whil e taking £he measurenents. 10 The | at#r al

i mensions of ‘the pad | ayer can be sufficient_to
.wgép‘h‘fqm%asurenents at least 0.5" fromany ebtfgUS2pii030139
" surface of the pad | ayer can be flat and parallel over

a sufficient area to permt uniformcontact between

the test pad layer and the flat contact The pad | ayer

to be tested can be placed7under the flat contact. -

The thickness of the pad | ayer can be neasured prior

from Micrgerivics art becused.abh a fisthetmontlediting lecnbodiment, glet pore aolume

be added to the 1 al ance, pan far a specific o.
measRETGRI GAR bF B1Rde _‘-“T‘ji?é%t%‘gﬂP‘é{%rWP&‘é_‘H‘_‘% afoEet Ayl o448y 2
i ' i acb Rveyysampl
merc Bt i SR HALD ioc R gnd UsGarsifg f M PoliSife PAS Ry sample
undespemufincsf S0anidrontdters bfimetcngss of the pad | ayer prior

| Jparioulimiing nebopetnb 1 et Hger il byt AR 163 patfatfypen
struched ﬁ.{cﬂitﬁlﬁ it d38 afictP SR M AlteRhatd hén-Nattingayiodirhehts the first

non-limting enbodinent, a |load of 20 psi can be 20
layeraap abwedb atdeashd ppreent|byywerightiof polishingsiarsy based pa thedgtal yeight

a.standardi zed t enperature h.
o 4 i f s SRR Y S g LA S o 5
pﬂcgnagf%péhta tenperature of 22C +1-2C. In alternate
non-I-imting enbodi nents, the above-described _ne

hod
of Inramather nenylimifing dmhpdiment of thepseseppvantion,she ﬁt%iﬁyéf pfghe
. a. stacgked, pad assenhh w-.0r Lsinag.the: .
polisfing Bl 45 YA QRRES bR ooy M e EOMM oo hs uBEd b,
the t&irodiprassibility "RAG s fd the pereentantunvotompeessibility measurement. Ina
conpressibility can include p{é&:i ng the, ﬁont?&%ﬁalt he
furthgr aom-Himitingsambadiment; the perrent MARMS GoPEEsFibHitY § ayer can

-be atlzol?Jasg gaﬁégceﬁﬁ gﬁ‘ §3)Erc81?trbr 138 britfomt 83364 r?gfégntﬁ Bfer R ?dﬂdh'HfQO psi

ranite stand under t contact wit
is appliel.edge of the contact at |least 0.5" fromany edge 30

of the speci pen. The coqntacf cap, be-| oyered onto t.he .
o DS RETRLTE YN -COSRIRESOHY OF PP RRIAYGC2N 8 SFIPERERY i various
i on-li ' ' WO
medffs kASER TG G In Fppd a8 013051‘&?%%?%%?@?%@
compressibitity ofsaydd leyer can beedegérminedusing thelfhélowingexprssioan t o

cause a force of 20 psi to be applied to the specinen
by the contact. The reading for the specinmen thickness

unggp | gad UhRIROkumeAv oL IPade pad leer idhurhé uhder load
seconds. The measurenent | procedure can be -
repeat ed, naki ng fWaddayesyelymevarhout load)i f f er ent

positions on the

Tn a non-limiting embodiment, the area of the pad layer does not change when the
load is placed on it; thus, the preceding equation for volume compressibility can be

expressed in terms of pad layer thickness by the following expression.

160 x (pad layer thickness without load — pad layer thickness under load)
. (pad layer thickness without load)

~ The pad layer thickness can be determined using a variety of known methods. Ina
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
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5 specinen at |east 0.25" apart using 20 psi of

conpressive ferce. In a non-limting enbodi nent, the

softness of thé first | ayer can be determined. As
WEEWE40878i n and the clai ms, the term "soft nesptTRkdBH30139

to the Shore A Hardness of the material. In general,

the softer the material, the | ower the Shore A

Har dness value. In alternate non-limting enbodi nents,

the first |layer can have agShore A Hardness of at 10

| east 85; or 99 or less, or from85 to 99. The Shore A

Efpmfc&ﬁ i thods

Changl% eqw%s\rérg!rqpﬁfﬁ vvﬁJa asda}e%e ar{mgf%&aﬂ%%ﬁ-ﬁﬁe{)&?‘) ng"'"

embeditveni, ammmﬁﬂeazoeud-hdﬁam,sMod&l [DeCHIED dih be éis¢d) The
acc rdanc;e with the proce. cited in ASTM D 2240,

indicalg 55 2 SEipdF o %dwfd‘t‘iu f?%knt RBe end-with afat contact
mde/&nmg%‘fﬁgggfa m@y&' PRL&, PR éﬁ%&ﬂga{ lﬁﬁgﬁltgﬁel% with 2

a non
devicefor ap]ﬂyihg dpefccﬁedfihmﬂseo ﬂnef&anﬁm sagh asrbmt nstdintited to a balance

pan B8 aciRplsiifraed eBdhis. s ToFleHr diplatt G Fgplapg of the pad

layeSR8AHihd 86m a%ﬁﬁ'ﬂi plthORad. The mlété‘:'m?ﬁy@%maﬂ Beprisehatife of

Har dness can be i nversely related tothe ehetration
uwhaspumﬂandm@athEkuugmn@uhﬁmmnmnbenuma&dmnam&mdLumhaaa

TR SEriaT kS tigh aap R v e micimpedie

The Mt&@@%eﬁﬁimﬁ&ifﬂﬁfﬁd()@er bﬂfbwﬂm@dt t® ﬁémﬁhme&u&ﬂefnm Jeast
The types of grooves and/or patterns can vary and can

05" 9 nkedipe Tremmioos o posd Wemﬂadwébt anipasalleh averay qeeficient

n he es
ereaSRURC iR e TR 9628 vl Bl PREME Bt BRSPS
IayeﬁMeQéﬁtédehwbe plRtd aflder Immn cbﬁtaéth Tha thicknéSs oﬂlﬁe pad layer can

pol i shing pad of the present invention further

be meavHsed ey to applying tha lagd rCalibgated balanse| waights eap be added to the
vl e Ml Pk AR b e e
specifiad-lbadni 'l’hcrlgdleatbnr.ﬁnnﬁsqﬂay the ﬁwflmeﬁt;d@% of thepad ;Ijxyler under the
ec to. at t ortron of ,the coha,l ayer,
Specgf?t-%ﬂ?#e e@@éﬁﬁﬁmwg c pah19yEr P o APRIYIRE dhedpad mipu the
thlclﬁﬁﬁé &fRe pid lﬁﬁrggﬂérq‘ﬂ@ ebitieli JoddRU be uild tEIaEteﬁﬁﬁQ%

| ayer cah include a v r|et of materials known in the
dlSplﬂcemeﬁt o€ theqpad dagrer. | Iaymonelamting egbbdiptent] afloashof 20 psi can be

sop 8 o et e c R o RSl g uch

roord Tﬁnﬁe@dtﬁx% 1.3 nb@ﬁﬂndﬁg @hbbdateht! ﬁ@asﬁfeiﬁdﬁﬁ;,can be taken ata
v

"substantially non ume conpreSS| bl e" means t.hat
temperatuxeif 238C &R’ Ge reduced by less than | % when a | oad
of 2fcx)ltepmate non-?g:?tmg embodiments, the above-described method of measuring

pad layer thickness can be applicable 1o a stacked pad assembly or layer(s) comprising the
stacked pad assembly.

In a non-limiting embodiment, a procedure for measuring percent volume
compressibility can include placing the contact on the granite base and adjusting the
indiqator 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 spécimen and the specimen '

thickness measurement can be taken after 5 +/-1 seconds. Without moving the
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In a non-limting enmbodinent, the method for applying

‘the | oad and ggasuring the reductlon in volume is

previ ously de$cribed herein can be enpl oygd. 5

WQREAHE28748i ng exanpl es of substantially non voPODEIS2003/030139

conpressi bl e polynmers can include polyolefins, such

as but not limted to | ow density pol yet hyl ene, high

density .polyethylene ultra-high nol ecul ar wei ght

pol yet hyl ene and pol ypropyl ene; pol yvi nyl chl ori de;

cel | ul ose-based polynmers~ 3ueh as but not Iimted to

.cellul ose acetate and cellul ose butyrate; acrylics;
specifiéh ¥ fieQbfitadt) uiRicRPWeRAE EdiSbe Aidell t6.the!pah t cduskianforedof 20

to 10 PET and PETG pol'ycarbonat e; pol yani des, such as
psi tothetapplied toi the spatimen bwtlmoamet ahbe mylwerfosﬁ:s 3pecimgn fhigkness
undelf)lgp g{epnrgl?ég lrc;li Ig%%deﬁ ]pﬁé'r‘{sllu t%qqgg &lga%u}e%lént
proceBfieYca 't Hiftatld kB dfve. AOSmRMAAE! :R%'if'féfh feposm%ﬂﬂl on the

m Xt ur es ere n-lrmting exanples of netal

speciinbh BBlea 0. 15 Tcdpaciensingt20spst oﬁod)mpnenslwaﬁbmm 15 al umi n um.
copper, brass, nickel, stainless

o ShiginonlimaE emBpRBIEDL, the Safesk peds 76 lsﬁt T36E C%%E% Hefermined.
t
s w55 A8 2 b DBl e B e A Kty o e

materdd]. |1838herdt, @ROR TP thedthatk GRS the IBweP &2 Shore A HifBfess vahes In
or less, or 0.0030 inches or less. In a non-limting

altermtebmati-limiting emhedinants dhd figse layenparbkavelacShor: A Hardness of at

esst 8y G oo, B0 TS . Vi Pk A bRl biche
aeter@g%atlw{giag Iagiﬁhggle&& ] Seé%m@n oWaiA theOi. i £ SbRHatifify

or t yer can be the
embodafent] Shory A0Haalness canitel deteomixed\indecardanoe washi the pppedure
to the work surface of the paqlishing pad such that

rcitelin AYTD PRgRvsingis Seane APy AZCRRRIIT8vipg e masinum

nacr Ot C
neiclf QAR BB RS 05 SRS ChC S B g
embdtBAR] Heltyst GRdihdiEfo? ShehRSA Hllifesé e4dn hﬁﬁda&etﬂ&ﬁemﬁﬁfmf a

| ayer in the present invention. The flexibility of the
specifigdyproiof lawordmmg/wbytam&lb forcediinto) the tescmpterjal under specified

ol 15 b A, Bl B B A
pene[rﬁl{l 3 ¢ %Jﬂ? ﬁiicpéid ﬁé’dc Eﬂenf 64 BlcSeldsPicthGiuhid @A YBcoelastic behavior

I'p of se ond | ayer thickness cubed (t3) and
oftht:lwstiﬂawmlal nodul.us of the second |ayer nmaterial (E),

=30 1/t'E. _In"alternate non limting enmbod
ek %noa-h@ltmge@mmmw tre Hrplager (3R FOMmRYiss STOqRe,K Patern on

oo 4835 g, e e 8 o 'V o

inchide Thd A28 28 b8 Brooves and/or patterns known in the art. The process for

making the grooves and patterns can also vary and can include the various conventional
methods known in the art.
The polishing pad of the present invention further comprises a second layer. In a

non-limiting embodiment, the second layer can be connected to at least a portion of the

© first layer. In a further non-limiting embodiment, ti1e first layer can be connected to at

least a portion of the second layer, and the second layer can be connected to at least a

“portion of an optional third layer.

The second layer can include a variety of materials known in the art. The second

layer can be selected from substantially non-volume compressible polymers and metallic
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In a non-limting enbodi nent, the second |ayer can
have a conpregsi bility which allows the_polishing pad
to substantiafy conformto the surface &fthe article _

W20pE028p | shed. The surface of a mi-croel ect r POTAUS2003/030139
substrat-e, such as a sem conductor wafer, can. have a
"wave" contour as a result of the manufacturing
process. It is contenplated that if 5 the polishing
pad cannot adequately conf @0m-to the ~wave" contour of
the substrate surface, the unif.ormty of the

filmpahd folilsn Aspesed berehnad the olabfs, degistaeilly hor-velimeRbeiprdsible”
t he ad substantially conforns the ends of the
means,ghptcthe VBT e RStrodNsHe balless aban 1 % orhen aroashef 20ps isapplied.
- A f 1t p . Ly th ds of th
Tn » A B R snbehbe bRy amed ot Bt St e
reduB@bd inVOIGHE id (6 8&11%3&%1-@9& héttinYeah bR @ or

-unpl anari ze. d. e conpressibility t he second

| ajNen-limiting axamplésofisubstantiailyynodechmbennpredsible pelymers can
ibility" refers to the percent vol une

. . conpres . .
mch@&rpgf h5; pUchas babags dumigsd;to low, density ofysthylene, high density

polyBficht flt-figh BFIAHAF R oo ERE TR pbidicee:
polyeingIchRirkien telluldse baedpolhereduck ks beSot lifiite k@ BIRMNSRe atetate
three percent. The percent volunme conpressibility can

and gedludnse dntsirate tacaglicsypelyesiens ang copolyesicrsnsuch as but 1 limited to
PET I i o arbobipler Bolyinishy i o bt b Linifet o pyion 6/6 and

nylosl &Y E7; D Y6eiPSerirRdh@lhsticS GBER hPBit ddeliRiited td N anot her,
non-limting enbodi nent, the second | ayer can

polyeithstethicnketond, ipelypbenytene axides pblysulfome cpglyimide; aad pblyethesimide;

dfi.rst Iﬂ?%er over a larger area of an optional third
and muxfures ereaf. non- | i miting embodi ment, the second | ayer

is ¢ i ' .=

anaCheT Rk e e i Bl i Cof SRLETRL Heffot et
alunfim} coppenbrass, fiickel| stainledt stoél; andcorhindtions chekdofnspor t

between the first |layer and an optional third | ayer at

| edbe thsknessof the senond daves capvatkie In abernete papdimitighus, a

I gegat i I 0. sel | NG .t-e i_al ris
exnbR S, R SO v T B e T ek, U o B B,
0.0030D6¢ 8.065@ idckes’d 1ERIUE 0,003D Mckik76r REs, essential by

prevent the transport of polishing sturry fromthe

f.i isa nop-Aipiting embodimpnt; thesecont layer tanteflexible o enhance or
. on-l imtiing epbodi t, the sgcond |.ayer, can. be
incrGiR ettty SF e Bdless (8 pB RGNS pae i e PP of the o1y
substiagi belirdppadizhéd R bodsiiefHional Sdlediag the Akridl F6/00B second layer can
saturated with polishing slurry. 'In an alternate

be thesapabilitn of agmatatial de prowide complisetsuppprt tayas wedksutface of the

1
por B BAELLEH RL 0 el SRRt koot contouro
longetetrh smdicetdfitheldevica being polisiedS W b@falltawingissidicapability can be

.enbodi ment, the optional ~third | ayer can be
desi EHES aathg,sw layerip fheyprgsent invention.

The flexibility of the second layer can vary., The flexibility can be determined
using a variety of conventional techniques known in the art. As used herein and the
claitms the term “flexibility” (F) refers to the inverse relationship of second layer

thickness cubed () and the flexural modulus of the second layer material (E), i.e. F =

1/PE. 'In alternate non-limiting embodiments, the flexibility of the second layer can be
at least 0.5 in"1b™; or at least 100 in"Ib™; or from 1 in"Ib? to 100 in”1b™.
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_ The prgtany velomesnmipras

- 12 PCTI US2003/ 030139 saturated with polishing
slurry. The pE,H‘?f orations in the second I@yﬁr can be
formed by a ‘driety of techniques known"to the
welkob4/edr4dr t i san, such as but not limted to pRPOTASIHG3/030139
die cutting, | aser cutting or water jet cutting. The-
hol e size, nunber and configuration of the
perforations can vary. In a non limting enbodi nent,
the perforation hole 5 dianeter can be at |east 1/16
inch with at | east 26 boles per square inch in a

s

¢ N5 Bphipp b ARk e stibnd RF i p QEmprESSEA Which

allow@ﬂ:retpodmhmg padit substantthlly epwforth do ﬂletsditfm of thetasiidde ¢ perd

polishedo The siiGare g e oA oo Seireig e ath Shigondficlof wiker, can

have & Sl " WitdlPas feBAF ofifle Hahfaktuying Bfocés@d Ifi sitompMtedBat if

or m)relntervenlng materials. Inha non-limtin .
the palishingipad oannot hcteqhaﬂeb!tcoafmme ﬁm‘avava’gxemgotmoéﬂ@tsu steale

st e o RS b bR, B i e

pad sFﬂS # starR@f} cOFbirhstht ¥nds JfARS! R@dv@“tbdﬁbﬂﬂﬁwwﬁtaﬁﬁwy%ﬁm and

na non-limting embodi nent, the firsi |ayer
contaot the tmdcno posimnw@ theowaverh oply the sndscef ec et R"i‘ﬁkﬁd or

i i Rt R SRR s
C afha‘l'foﬁiﬂr&@ibﬂﬁj‘( bf fle@Bdond 2Bler APVEY.AAS previvubtytdestriiedpthe

pad | ayérs essentially remain in place _during use.
term Foompressibifity® :awnsam the pcmntb@lma@c@nmrewhlwéaﬁaﬁu@n@ﬁ% | In

wi t hst and, shear s es whi are e ur.
alterghi R ing, PO G, D ettt Pol g s B RRS r eh s
laye bl ol 18R 'oif{e pé&ednl oﬁﬁl@é’}g&@énﬁﬁ QesBQr FokH éhed three percent.
egradation duri ;% use he adhesi ve can be appl 1 ed

iliteeamheebaminedaingeyatiey of Rppyeagonal

art san nI| t;n ive
f“t?é‘%‘&ﬁ?%‘a egﬂ%?% 3#‘ ?%&%F?@E?%I ayer
mmﬁ@%ﬁﬁiﬁtyﬁ@d&@@ﬁﬁe@ﬁﬁ@ﬁw désobaHepein, | ayer which are

paral l el facing to one another. The adhesiyve _can be

chhsmﬂfﬂméﬂmemmdl@fﬁv dre sseonddayes cam diskibatesthen oun

25.th t t t t
comiypity b cBpeabiER BR SR orbt 116 o8 OB Gfpa i
layeAORES hEBmiti epiBdiman ) @eisucshd iyee iwbbiagialle non-volumc
adhesi ves, and curabl e adhesi ves, such as

compﬂcmhlbsettl ng adhesi ves Non limting exanpl es of

structu e31ves chosen.from pol vur et hane
S e anbbEr o G R donB aveL et e A5
- gt R st et

@mhneasd iothé vetend tayet.aThasyardoosigerajonein saledtig the
matérﬁa(l: lc(xl)mﬁ'lglgg ;hi:sslerr;]ond layer can be the ability of the material to substantially
reduce, minimize or essentially prevent the transport of polishing slurry from the first
layer to an optional third layer. In a non-limiting embodiment, the second layer can be
substantially impermeable to the polishing slurry such that the optional third layer does
not become saturated with pdlishing slurry.

In an alternate non-limiting embodiment, the second layer can be perforated such
that polishing slurry can penetrate the first and secqnd layers to wet an optional third

layer. In a further non-limiting embodiment, the optional third layer can be substantially
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WO 2004/ 025744 - 13 PCT/ US2003/ 030139 The el astoneric

pol ymer can begzchosen from natural rubber,,butyl
rubber, chl ofénated rubber, polyisobutylZke, ‘
Vﬂbhmﬂmhmw# al kyl ethers), alkyd adhesi ves, acrpftigseosi30139
such as those based on copol yners of 2- ethylhexyl
acrylate and acrylic acid, block copolyners such as
styrene-butadiene-styrene, and m xtures thereof. In a
non-limting 5 enbodi nent, 18 pressure sensitive
adhesive can be applied to a substrate using an

s St S 70 AR 4 G G by o
variety of teoidiuas dnowh t¢ mersﬁln&&rﬁ@n@m%mt Het 16Aited forelcidhg,

a nonvol atile thernpoplastic material that can be
die cying e serrustingeon watcmhaumg .i dbe h@lean@u Bgmb@n andponfiguration

ot o R e a5

diameRP @4ry B& hleast 1 YIcEieh Qit& aflicasamne Ib(éf%ﬁﬁare inch in a staggered
et hyl ene-et hyl acrylate copol yners,  polyesters

holepettt;mm des such as those forned fromthe reaction of a

JHEEA e R ROl W

mF Pite 2510 164 10 GUES 2B BBty 48 L b e
clainse dmrtelmt Syeanectahtol aivpts todink togdthiarwr place in fetativhsHip aitlier

. partially- transparent to wayel engths used by the
dire t?rdn@gsﬁ ¥ PYOnE RE PO INtSEVeRMng 1 P]ﬁn In 2 ponrljmiting -

oS3 s ol O AR AN i
opetﬁlﬁgcﬁﬂtﬁe ifiagt d4ye€ ein b@atd&&epﬁﬁﬁﬂy dligaedt vith tHetat Maggpartially

i nstrumentation and polishing apparatus being
transpagsmbyéndowofibe pecandiigfer pl anari ze the pad. The

b . of
P Aok SR et B et afer b€ bolishing pag cam pe
conrR6Rd td htlehst l@o&iﬁiﬂﬂ" tRERcend ldjt@r Gﬁﬁgﬂnﬁ‘ ddledive by Eiﬁ&ﬁleby
punchi ng, die cutting, laser cutting or water je

adhesiye fomugse in theepresent inyentiopreaniprovide guféniswpaek ms;stanhe such that
ning can, he for.ed , by .Ml din f st

the 13 TayerE e Sertially SrRR i Plagt b e her 18 il e san 0a

sete&&n todéufﬁa v W “tinh%ﬁédg%&%séc?%chuﬁé ?gesg@ dglﬁgg ngg@aishﬁg or

di e press Ptted ies of sulitab

planatization préuiessardrmoreovarpeani mifﬁtyte:ﬂiaaret;mbﬂmﬂxcai rand/Mhoisture
I nstrupents Conpany, Stony. Braook, NY.

degradation;during ge- kb adliesive cai he appliedi usipg; qﬁ’nv%iorxalrtgqhmques

o e MR R -

to a Wwe? shifice SRBSAPst 1%L ind/or an upper surface of the second layer which

are paralle] facing to one.another.

The adhesive can be chosen from a wide variety of adhesive materials ltnown in
the art, such as but not limited to contact adhesives, pressure sensitive adhesives,
structural adhesives, hot melt adhesives, thermoplastic adhesives, and curable adhesives,
such as thermosetting adhesives. Non-limiting examples of structural adhesives can be
chosen from polyurethane adhesives, and epoxy resin adhesives; such as those based on
the diglycidyl ether of bisphenol A. Non-limiting examples of pressure sensitive

adhesives can include an elastomeric polymer and a tackifying resin.
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WD 2004/ 028744 - 14 PCTI US2003/ 030139 At |east a

portion of thegsecond |layer can conprisen at |east

partially traﬂsparent window. In a non I&miti ng
wotbswhz2empt , the second | ayer can conpri se an p¢T/ubmasb30139

partially transparent material. In another

non-limting enbodi nent, the second |ayer can

conprise a substantially non-transparent material; an

openi ng can be cut into 5 we second | ayer to renove a

portion of the second | aye an at |east partially.

transparent , material can be inserte he openi ng
ﬂhercéasgcmirdpq waar canpchoprnir ﬂ'&‘@ﬁﬁglb‘é‘%‘ﬂdb hgﬁ

N e trehinaiib Rt A
such H?Hﬁ'se Bﬂb& ona8p ?&;@ts’kﬁ' T-amylhexyl atrylait end hcﬂ'ylhaamdi Block

to remove a poriion of the netal foil; i ece of
copolynieyesichras Gmmmmdlenmcae.@nééméﬂﬂe%ﬂhafﬁé .t Je namylimiting

e GRS H 5 BB 5 A oBER L g g
solve}@ blchlad (SREAR @Hhegéné %gfon@wdt&tﬂaxed EISIOA 0 Fomh REEDN. As

erbodi nent, the second | ayer can
used GO, | “?nﬁt meltadheiver arefers mearbddhesiTh corapitisediof @ nopvalatiley
can i ncl ude |nterp03| ng the second |l a élfer bet ween an

memqm@ucmwwncwb@ hegted t0 3 BIRRy thep RRRISASO A SYRYTaLS 35 3

| i

1“1“‘61‘ aRm hé%?‘@‘@%% ggﬁ_@]tmelg {gﬁﬁaa&%@partl glﬂfw Ele-vinyl

acetdﬁﬁ Ecﬁ@—buialitﬁé cépmfmae ?;lehereﬂayr a:trylhm)cepolymers
el ovver

esive layer o he adhesi ve assenbly can;

polyésters; pdlmuiespaxf:hmalthqse é@:m@fr@a theyreastion gf fediamineagd @ dimer

of an_optional third |ayer. The second |layer of the
ac’da%ﬂﬁ’e%q 'g‘g%ee‘rrbl y can be selected fromthe

r'1{1]";9 I t g]
; ayer i & H60 s %ﬁl@hleof tH@bf&éﬁ% iveh@én, m@ﬁmm can

e 7 I ng pad.” The upper and | ower
compiifeedi ofnirgy eins ﬂlﬂhef nmmhmmigmhodnasrseaﬂie@st 2 gortign of the

sel ect ed from the non-limti n of adhesi ves
secopR 44 68 SOTRBAREAMBOHGHBF B Ao RGHERY (rasPright o

wavgfgbﬁgctg%u%g b{yatép %gﬁpﬁv@%\éﬁ%& eg&s@ assg%o i gge;]}ﬁ 'E g he

ize! ﬁfaﬁé r&f positionihgtdfehebpentisy fauhe fitst tjepandionsht evindow éwlthe
tape.”  Non-limting exanples of commercially avajlable

secmdﬂwmgx b depripensipon ghe rmetrelpg @smﬁmsmn Moﬁ%lﬁmn&
T

appATIS EE NS apiatand/ G pip Bl e o T dplfing can be
pro@@?ﬁ%‘é%&h@%‘%f &ﬁventi%ﬁalﬁﬁéfﬁad%%wmttﬁ@a@eﬁpmhrhﬁ ®bn-

i ve assenbly exposing at |east a portion

limitihg efbodiinenea slie opeainyicah by mada rhg{nnmelnng rdiel qmtt;ng,dymr cyfting
t he adhesive_assenbly,

her.eb mng an at
or yenekgitios v s o diions drbadiaeis s peing i bp formed
by mnlt n@,& %r&qgﬁler. In an alternate non-limiting embodiment, the openings can be

r!r'_"

die cut into the first layer using an NAEF Model B die press fitted with dies of suitable
size and shape, which are commercially available from MS Instruments Company, Stony
Brook, NY.

In a non-limiting embodiment, the opening in the first layer can be produced
prior to stacking together and/or at least partially connecting the first layer with the
second layer.
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3 0 limting enbodi nents, the renoval of the adhesive
can be perforped prior to stacking WD 20Q4/ 028744 - 15
PCT/ US2003/ 030%39 the | ayers or after théftayers are
wel mokesd7i4The renoval process can include a vapighis26i030139
- met hods ‘known to the skilled artisan, including but
not limted to dissolution of the adhesive in solvent
" or aqueous detergent solution, or ‘physically stripping
the adhesive fromthe secppd layer. In a non-limting
enbodi nent, physically stripping the adhesive 5 can be

i ngl ude contact ] the,adhesive wth_a terl o -
wikbie paezunet 68 sine PR Fan Fypibred o AL Rl
tians?éi‘laﬁﬂ ﬁ%d&@? THB - fthitihf SfobMEnehe GRS SkcbAy BaP(er Weofiptise an at
he adhesive is renoved with the material. In a
least pantiallp transparérit mdterind. $abedhermon;limitieg winbddimeot, thehsecond
second | ayer can be recessed bel ow t he pol.ishin

layer{gp comIpriss 2 fﬁ'@stqwaﬂbyorgtrm&@a@aa% fn0geRing can Be cut info
e shIBEREE o ok b 85 b4l 18 PR ont o

matetifictaatR iAsefRalihtddh®Bpenis ih RS secondRyér. OTheobpentigy daafbe made
and/ or bottom sides of thée wi ndow of the second. | ayer.

usingTh eariety of methadapréydously desertheddwrain-aln § nap-bimideg eyampleythe
son 551 7 ot &5l P 5 BR LA e by it o e
a pmﬁgﬂ'df ok ﬁE!'aPEoif; Q ;ﬁ&c@‘ﬁfgﬂﬂreit@?cdnw int® a Qizeabdl ShapeltBat

yers have been ‘stacked” The coating can provide any
substansalyf cortespérmisito thengpenipg pihe polyester ¢aorbecfittadpints: the opening in
i mproved transparency of the w ndow‘ﬁrea, i mproved

the %ﬂe@ﬂéﬁf?fﬂa@ 3 lgp & FEORRBLNEIGe resistance. Ih
a ﬂlofﬁ{;r}-[ﬂr%ﬁﬁ%%ﬁ%ﬂ{eﬁeﬂfeg#&% 1ERR bl so;ﬁ@;asrggmdﬁ@ﬁv@

resin a cast In- ace resrn coa

assembly | THY 4dhegive ¥ssembBcat include ialehyosingthe sécohd taybpbetween an

in the present invention can 20 include the materials
uppey adhesivgdayeraada Ipwer adhesivelayay Inog aen-lipjing enhodimeng cthe

uppe aiesth G o o5 BberHE RsEmaly i oE A ooty Dol At to the
iowéf%hﬁ&é@éﬁ 18 fiidhyer O TR hﬁa&ah@&qeqlsféy}r& tRAsIHe V@ hssehb can

resin filmcan be at |east partia adhered to the
be atnieast partizily aoohectedetoskrupper surfase of wn aptionab thisd Ryeswilheo
the skilled _artisan,, such, as the adhesi ve net hods, and
sccop T S Y ABEite ST CoR b SHebr L ERmd ErBtatopet fble
- - - C
mat R e e b B Blishie o TG L SR 10 r b Layers
of thesadBiedivy adstrablaaand stlegted frofhthe aondimiing enaniplesadf adhesives

partially -applied after_assenbly of the pad stack.
previvuslymentiongd hgreime Ima noekimitinggmbodiment othe upper ang lowe h

sy gy B0 R e S ARk N AR B be v o
in the art as two-sided or double coated tape. Non-limiting examples of commercially
available adhesive assemblies inclnde those from 3M, Industrial Tape and Specialties
Division.

In a further non-limiting embodiment, at least a portion of the adhesive layer can

. be removed from the second layer of the adhesive assembly exposing at least a portion

of the at least partially transparent middie layer of the adhesive assembly, thereby
forming an at least partially transparent window in the second layer. In aliernate non-

limiting embodiments, the removal of the adhesive can be performed prior to stacking
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adhesi ve can be at |east partially adhered using a
contact adhesi#e used as the stack 30 adhgsive. WO
2004/ 02874- 4 PET/ US2003/ 030139 - 16 In a#hon-lim ting
WoroH282Ht , t he coating can be a cast-i n- pl acBCTAS2083/030139
coati ng, mhich can be applied as a liquid, as a
sol vent sol ution, dispersion, or aqueous |atex; as a
- melt, or as a blend of resin precursors that can react
to formthe coating. The ggpllcatlon of the liquid
can be acconplished by a variety of known nethods,
i ncluding 5 sprayln paddi ng, &S pouri ng
the 13ysFs o 25T the laygrsmpe acked. Jiherampyal prpcess %ansm?lss!c 2 Nariety of
m@%ﬁékﬁ&% J‘&:lelé%ca gﬁfsﬁ? Qn@lﬁ&h ﬁfﬁéﬁﬁ'ﬁﬁéﬂé llltl{)ltl of th

er rmse acr I'C reési’ns, - unc I Ona

adhefive ¥ solvémiopAgSe0ns aasﬂgemk@mtwn, br pnm:ansa em&ghu@l adif¥sive

mel am ne formal dehyde resins, hydroxyl functional
fromefbe yedond daxern dn 8 mou-dimiting-embpdiment physieallyistripping the adhesive

canl%:?pglﬁ fiinct IgotBal ac.%“&@sal at egigg r]%s%h}eea?s?%w su%stantlaily

adheHs® hﬁ@ﬂﬁn?ﬁﬁingﬁe m%h‘:ﬁ%l ﬂ'émrﬂig cvonl Tk WIEkbyPhE YilhdSive is

resin cross ked wth polyisocyanate, noisture-cured
removed eeitinthendteniall nat ed resins;. carbanat e-funti onal

acrylic resins cross]inked with ne-f or pal dehyo{:‘e
r el # Eurthes 30p-limiting,gmb %@ﬁﬂtagwpwglg éhe seggnchlayer can

ol e o R0 PO g 8 iy 9 it o
memgdmsaglt(ﬁrthé§§d ns, such as hydroxyl -term nat ed
pol yesters 15 crosslinked with nel an ne-for mal dehyde -

r el ampther mntlitnmg yinbodimeniathe past awmblwp@mlude a coating on

at Tefls Sumeion 6 oty ey Side it 5 ool Ot tetSnd layep, The
coatﬁt%@ah ed at MW”%@ Gdd Weth b aaﬂ&mﬁﬂ Fgﬁa%g SR Ilowidd femoval

cOat1 ng can partially applied to the top
of theradhémivd. oFhes codiimg €sn bé alt Yanst partitly applical prior ttd stacldng tk layers

o 2 1 RIS PSR SOy THEIRGUAECA O ac) e Qi following
prop% fo_EtEﬁ(a}Q“Pvar 1{6 ﬁ'ﬁnsgvlﬁk%nﬁ Sfﬁ@éuéxh:lﬁ%? rrgltn %\O rpg\;\iﬁeJJ:ﬁ)rasxon

rcsxﬂtﬁlﬁe,aﬁﬁprobm puritfiie kdsimtnt:ﬂg Ireanog lingitihig erbddimes, the coating can
pol i sh produced b Applied Mterials Inc, Santa
mclldeaar@s llnbamab‘@stulg CRHESIREPALNEe shape of the openi ng

oo e Tt Ao s of il 20 s oy FreuprfE Bypntion can

mclﬁdéﬁh@ nfiferfals &ése %écfh%o@@ fdr@he eécoh@ @ayeadln ﬂfé?nd@ivéhﬁﬂ-lifnﬁimg

the Mrra polisher is 20" in dianeter. A pad use
embudmﬂ.dq ithe resin filnechosemfor (bln:pmasag sanbe thesamé rmte;ﬁal ondifferent

meter havi hg a wi ndow | ocat int are
matg (g:ompnsmg the secon pad layer. eﬂle resin I?i?m %e at least partially

adhered to the window area of the second layer by any means known to the skilled

artisan, such as the adhesive methods and materials listed above for pad stack adhesives.
In a non-limiting embodiment, the coating can be a layer of resin film that can be the
same as the material used for the second layer. The coating can be at Jeast partially
applied after assembly of the pad stack. The coating can be at least partially applied to
both the top and bottom surfaces of the window area of the second layer, and the

adhesive can be at least partially adhered using a contact adhesive used as the stack
adhesive.
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In a further non-linmting enbodinent, a Teres polisher

comrercially available 30 from Lam Reseafch

Cor por at i on, -emont, CA, can be enpl oye@:i."This
wWeoloDEep8r4duses a continuous belt instead of apeisM3030139

platen. The pad for this polisher can be a WO

2004/ 028744 - 17 PCT/ US2003/ 030139 conti nuous belt of

12" width and 93. 25" circunference, which has a w ndow

area suitably sized and positioned to align with the

metrol ogy wi ndow of the Ted®&s~— polisher can be such
“that it can be at |east partially aligned with the at

| elita npaptimiting gmbodimentp themonting caiche 4 cast-ireplecresih coating,

. . b As identified evi oysl. ereipn, the
o Tl B AR o s s
el 6l 4 BICAN of Rk acursdiY Bt fan rchbFroiBtn WBling “AFE )
applisatién ofthe diguid cag beactdneplishedsby b ayrety o éndwe nithdds Afitluding

arti %H& transparent wi ndow in the second layer. In
SPfaﬁﬂﬁd?ﬁ » 8P GO ERge Aomedimiting sxamples efsuilgblsdaaterials fFer the

cou B 353l B £ RS B e Y o

funcriohl wbiylib 1ftexes Reosalidkas Wit ﬁr@a—f&tﬁaﬂieﬂ?tﬁ‘moﬁlefaﬁﬁne-form?lﬁehyde
e

.polishing apparatus. In a non-limting enbodinment,
resinshhydyoxydyfanctiomnl asoyljsriesias erosslinked sfithtepaky resinssof t er
th he fir

e B b LS e S b S eies o coney

. ; ol _ o
B R e ot S e
polyisheyaBhto; moistiartireddsocyaiaustepiinated reding; dattaytite-finfiondl Serylic
.l ower .t Ilan the Shore_ A Hardness value of the first .
resins crosslinked with, gialaming-formaldelyds Ja5ipgsepoxy Frsinshsuch as pplyamide

: : . Of Least 15 l.n .
resiuf (s el ofieddl AVRRE Rl pltnels Ten' Sntiog witn
bispldaolApexp tesifse pblpestel redis suclefs Biratylt@aihatdPpolbsters

or less, or from45 to 75. The Shore A Hardness Can be
crosglinked ithaeelamingfoemaldehyde yesismroviticpolyisodyiavates omwith epaxy
cmséﬁ%&g inthe art. In a non-limting enbodi nent, the
“A Hardness can be determ ned as previously

eReLshetaborgLiie, IETahAS LT GO IRLy f, prc
can goapplicd foliwieg stackting phihe phd assembly. aThe tdating ¢ad Be at lefist
partpf e o P onBBABHE SUFScER of Hecuidew Rpescitthe econdisyer.
ApplEiEh otk DAREE S . pck R b B Rl B RifiVE 5 e
windost &rea.al

The window pad of the present invention can be used with a variety of polishing
equipment known in the art. In a non-limiting embodiment, a Mirra polisher, produced by
Applied Materials Inc, Santa Clara CA, can be used wherein the shape of the opening is a
rectangle, having a size 0.5” x 2”, being positioned with the long axis radially oriented and
centered 4” from the center of the pad. The platen for the Mirra polisher is 20” in
diameter. A pad for use with this polisher can comprise a circle of a 20-inch diameter
having a window located in the area as described.

In a further non-limiting embodiment, a Teres polisher commercially available
from Lam Research Corpomﬁoﬁ, Fremont, CA, can be employed. This polisher uses a

continnous belt instead of a circular platen. The pad for this polisher can be a
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conprising the first Iayer As previously descri bed,
the term"conpressibility” refers to thg percent
vol une conpreSS|b|I|ty measur enent . Thus#t he percent
w8 9%bdgBs7egonpressibility of the third |ayer | sp(gr,@@b@jmmsg
than the percent volunme conpressibility of 30 t
first layer. In a non-limting enbodi nent, the percent
vol une conpressibility of the WO 2004/ 028744 - 18
PCTI US2003/ 030139 third | ayer can be | ess than 20
percent when a load of 201ips+ is applied. In alternate
non- Ilnttlng enbodi nents, the percent volune
contifiRIPbaE6f 1™ wWidh £4d 63185 éﬁdtﬁhfbl%)i@é, wiieh BS 4 REfowtdién
. 10 percent when a |oad of 20.psi is applied, or |ess
suitablhsiredbanskeposisionedvtnoalign’ wituthe afetrodepypwindow ofihel Terds As

" potisBE 3, B i b cands 5 st ARl PR BB ore pasily

transHrR YtRadey e sk ohfify@r. - 10 @ nog lim ting

odi nent, perce conpressibility can be

deAsddenitified peevigusbyhenein) thegolistiin® pa ofhte present iireention can
t hickness of _the third | ayer_ can varé) I'n general , the
£

compyig adﬂlmwbﬁpﬁwablaﬁ@@é Theaddisional layesls) eameontain opening(s) tha

are sl epliffy 4Rp i s st i i By ppE B8 Pamaﬂv,
trans %Wﬁ@ﬁiﬂﬁeg%ﬂm}.. Thus, in alternate non

Imting enbodinments, the thi ckness of the first
| dgr emon-dimitieg embédiment, (e pobishing paskof the present inventionap4 s

comppi3E R 18450 TR Pind 17 e Topt 5175 Ll D GfE R whic

can b€ @RhES B he Plattd ofakd pillihiak appdr@ns.al s known in the art.
Suitable nhterials can include natural rubber,

sﬁn@rr@nrlumnag pmbedimente rthmtbnrdétlye@ cem eemprisera mpishial thatsis

softe (K Tne S ARAD oA e DRl e Bl SRS firelo Bl 0% A

Hardﬁés& 4 Hiérxﬁaterﬂle THY softer the mpkedri She %Wé}ethé’ BRéYe ¥ Hardness
closed cell, or conbinations thereof. Non |imting

valueeXHims| #sthe presymttivesntion,rthe lShm:e A& Hardness valee okthp tiinklayer can

r ubber, i cone rubber Ior rene rubber
be loygh%ag SI%}OI@%% w@g«;sg lyg@p ﬂ% anon—hm:tmg

emb e\frﬁ Uk %ﬁft’ay&t‘ Rave g%lh&esg Eiﬁﬂl?esf UP m[east 5O alternate

yners éné- but adi ene copol yners, copol yners

non-miutmg t&.)ztibeﬂmaemi tied $hore W Mixtldnéss @if @ecthird 4ok eneby atyast 45, or
nitrile rubber, neoprene/ EPDM SBR rubber, and
75 orlssty ion fombfk o For The < homHatdms 928 m@tﬁpmwd@smg a variety

of caguFaBR IR anods FRYRR B tho Ryt PRE TG ot Bis hore A
Hardaes%%ﬂn 3 d@@t—ﬁiﬁﬁ&‘ﬁf,?r ﬁ%l@%&ﬁk&‘h&ex@nd copol yners

thereof. Non-limt eXanpl es of foam sheet can

i niml um-lmmhmg@nﬂ)odmapt the dtimk Iayatmetbs uan:bl topiatrgateltht ene

f oam 25 sheet such s but not limt those whi ch
uniforpty of ﬁﬁ@?@%&W%?né%P 5hing PP?&HG‘WF‘% f'the substrate

undergoing polishing.

In a pon-limiting embodiment of the present invention, the material comprising
the third layer of the polishing pad can have a compressibility greater than the material
comprising the first layer. As previously described, the term “compressibility” refers to
the percent volume compressibility measurement. Thus, the percent volume
compressibility of the third layer is greater than the percent volume compressibility of

the first layer. Ina non—limitihg embodiment, t_he percent volume compressibility of the
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Products, Hyannis, NJ; polyurethane foam sheets, such

as but not liprted to those which are coemercially

avai l able fromtl | bruck, Inc., M nneapol i M\, and
wolkemieza7hane f oam sheets, and pol yol efi n f oaacghe2b@s/030139
. such as but not limted to those which are avail abl e

from Rogers Corporation, Wodstock, CT. .30 In a

further non-limting enbodi nent , the subl ayer can

i ncl ude non-woven or woverd® rber mat, and

conbi nati ons thereof; such as but not limted to '
third, lavor casrbenless i 80 perers fuhen adombrd Yspsidsamdied 39n alternate non-

i 5B YTt bt e IR 555 e s
manstmﬁér@er@ th‘éﬂli%é’d"&fﬂi psi xs‘:ﬁﬁhéd‘ L&géss'tﬁaﬁﬁ‘pe&éﬁ% eﬁﬁhtog% of

Non-1imting exanples I ncl ude but e not

20 psbisrappliedov As pieafiously idemified petcent voltune poinptessibitigneands:
descr| be in United States Patent 4,728,552, such as

deterrgimed by anvariety knowavindhe arki In agon-limiting

eRtiogel
cot 80ROl 0 BB B

herqhesent i nventi on the optional third |layer can
co |se anoenlng In alternate non-limting

thigkmess of the thipk hyercaaaarn eIrpgmuadeﬁne blymhlayer thickness

sho%#é ?ﬁﬁm Rpd At Bick, A B HialoS somickgan e dificut o
plack iohnd Hkel 6¥¥ 8f the piinhhSition? gmpﬁgﬂwmﬁsv i Ql&!?ﬁdt% w6t

si ze, shape and position o openi ng can
emboémm‘e tite uhpﬂmessmﬁ theeﬂinsblapgy.:an ibetat lrast.040 Imhem or at least
In anon-limtin

|
0. 0‘§°nls 21900105 Richien o 165 25 D080 e op est.can i OgShehasiaryess
COME8 4P 14 190 iy BT
mat¢rm}&acanaadud®natmahnhherogmﬂ1eng nitbbats, thenabplhstia elastomer, foam
AR R S
prodiced p@xfoulis Qﬁu&%o Ml b@%% strdcﬂzr?l Ea:ﬁiaé gﬁafﬁ Jf&%&l Ndyi N9

enbodi nent, the first layer o ing pad ‘can
GOﬂlb@ﬂb@mb@neeﬂ Nm—hmlﬁnmmalep of syrmhetxufruhﬂw @edoriodd meperene

th d d t t
e S Bt G0 e
lybeibdien be
sy B gt

IEsHeanglysmers of ethylengandatinil vinyl aeetatemeoprane/viowbitrile rubber,

neoprebTEPDRYSBR, BBt B o Bilions Ekefr (M i amblis ot
memmpmsﬁtgelaémmae chuh frigtuda pelyblefing] poBpestess, felParides) ipolyedsthanes

}g |aIIy | igned with one another. At |east a portion
suc 9lygthers andpolyestersy aund gopolymers thereof. Non-limiting

examples of foam sheet can include ethylene vinyl acetate sheets and polyethylene foam

| sheets, such as but not limited to those which are commercially available from Sentinel

Products, Hyannis, NJ; polyurethane foam sheets, such as but not [imited to those which
are commercially available from Illbruck, Inc., Minneapolis, MN; and polyurethane foam
sheets, and polyolefin foam sheets, such as but not limited to those which are available
from Rogers Corporation, Woodstock, CT.

In a further non-limiting embodiment, the sublayer can include non-woven or

woven fiber mat, and combinations thereof: such as but not limited to polyoleﬁn,'
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at least partially transparent wi ndow. The w ndow can

be at | east pa{tl ally coated on 25 both gi-.des with

contact adhestwe, and the | ayers can be pressed

wbeanRias4t 0 forma stacked pad assenbly. Thep@ﬁhgﬁ,by,@nmg

- can then be physically stripped fromthe top and

bott om surface of the wi ndow area of the second | ayer

using a material to which the. adhesive substantially

adheres. A non-limting exa®pte of a material to which

the adhesive substantially adheres is Teslin(r)

polysster,gtlydide, aryubiylie fibers,skitieh hawd Iseeh arlnpm!gna!hi with 3Qesin. The
commercially available from PP dustri | ng,

_ﬁbequntw;@hor mm%ﬂz@eawmnu é%r—'wzb Ib%lamexz@lpies

can l;[aﬁ((iﬁ)ml% C O in a%ﬂg(r}] gé\ﬁi-thﬁee | S F]llhgllgegxﬁ&ﬁ; {F’gg G@{k
descifitsd indMited Stdtes Pdtas 4,788)561, smr:ha akpaolymrethane h@regﬂaledl\ﬁh. A non-

[imtin exanpl es of sultable slurries for u '
imuttqseﬂ@@ap egt aroemmreialdyavailable 8pp-aypven AbRzd sambh Subatl H%oimm
t e slurries disclosed in United States
Rod a@lénlt@&x Iﬁflgatl on having Serial 5 Nunbers 091882, 548
anth 188 bﬁ&@nt ibveéhtionihe loptieaiad thind fayér daacdompriseimeofishing. In
2001 and are gendl ng. In a_non-Ijmting enbodi nent,

alterpaie nperlimiting em tpdamf:r}isd&ﬁ 09%0111219@ %B@éuwé‘éw\/@é! (Fultgllg means
f | 1 f
o Sl BB 1 o B e

n the
layer. ugigtﬁ'l’rﬂgt HP% HeQRuil) Sadaafib® rthé‘glz@aﬂla i ?d@dncbﬂ opening can

S ei ng pollswed varlety 0 ol i shing
be dependentaipon thel metrolegy n:stmmmn andt podishing apmm emplayad
ex | es_of 10 suitable slurries for us in the
or DRk oDy A sabpdimenty the tRicd, JayeE can bl past peptally sepmpeted
. g E
o 3055 o B od B R oS5 e i i T

thirdilayiéi dag copRaid Arcopening thatlis avleast paitiatly laligsed ﬁﬂamel a;smmg of the
commercial slurries for wuse in the polishing

firstdasyer @mm&astsmuﬁr%parﬁeq QGIRingay agpacofithe quPml faygr-

t D, d,l
N P Rt A0 g R AR Bt AN IRE potiffg o can
be caﬂ@ctealib at feagtm ﬁ‘ﬁsﬁ of\thé 6@ tiyep Bhd thedetcidi laye? can be
Di vi si on, Aurora, In a non-limting enbodi nment,

conneigtediiolat teastracpastion of a third Inyesswing anadbesive nSwmhleashesives can

ufilized Wlt an aratusfor planarizing an article
‘nd‘llfif\ﬁlﬂﬁfpofeﬂa“sblr%& €M ace. The planari zing

¢ P Tl Cr R R ERDRULRE U PSRRI R e Ktes® yeation

can peripriseta firse layet,ad secowl lapery andva iiird Iagere cThd first fed ﬂnﬂdelayers
such 20 that novenent of the pad and the retainin

eachhEQMBrise ANAPENING o Téxcmpps}m& Rl therfgsba%faml;lmgﬁ caglheragé%ast
purl B ik o ARG, AP YRR L BBt an

at 1@ ﬂ@nﬂ%ﬁ\za@wl ZHR G iR @GR Caih B aCRikt pidiallg @odked on
nmeans o renevvl ng the polishing or planarizing

boths sidésawith obntattadhesiie, Andhthe-layens cambp pressep tegethier to form a
stacked pad assembly. The adhesive can then be physicaily stripped from the top and

bottom surface of the window area of the second layer using a material to which the
adhesive substantially adheres. A non-limiting example of a material to which the
adhesive substantially adheres is Teslin® SP-100 0, a synthetic sheet material which is
commercially available from PPG Industries, Inc, Pitisburgh, PA.
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sui tabl e renewi ng neans includes a nechanical arm

equi pped with an abrasive disk 25 which abrades the

work surface 6t he pad. In an alternate’ fHon-1imting
veorbendionens , the pl anarizing apparatus can i nclped@uhs/o30130
appar at us for conducting in-situ netrol ogy of the

article being polished or planarized. Conmmerci al
pol i shing or planarizing apparatuses are avail able

from equi pment  manuf act ure#8 such as Applied

Materials, LAM Research, SpeedFam | PEC, and Ebara 3 0

Co r'Bhe whsmapadsz ef7the pﬁ@ﬁl&iﬁﬁﬁmﬁﬂ@&&)heﬁseﬂﬂ comnbinatiorowith

enb dlne ad of the_present invention
polishifiisttss b Asrpongicns, AR Whichifak Ko ibe g Nen wpEing

e A
are \wotlHmitad tethy shirrikddivelosedlif $nited Stated Patent ﬂbﬁﬁ@hon hav:ng Serial

non-limtin anpl e, the pad can be placed on the
Nusyets (/382534800 A9/ 552s 548 which watcohpth filed qrolung fs200drand are

pecdlgf o gg%'rﬁP@%I oeSotely o POt ey Etbe Bsposgd beoween

the BiRéti1ayee &f tHE\adRaf (RaGibRGate |t@5@ ﬁoﬁdﬁﬁ@ Tﬂﬁeﬁs@ﬁ% o pEaYizing

can e aligned with the netrology win
progasacam inclida viisiing the @olishing ps.hremwpm thmsubstme/\bmg)pomhsd A

varils; b b ‘id A 1%%2&%@%& kalewm mﬁoﬁ%ﬁv@%ﬂwwp&s of
smrgﬁé%mrﬁw;&%k@m mé\grésént ingentiofl SACRRR f AR g@@gﬁgﬁ%@%&%lve

Into t I'r St using a s
particies. pAbrasives thawanlhetlseddil the shurries include particulate 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.

In a non-limiting embodiment, the polishing pad of the present invention can be
utilized with an apparatus for planarizing an article having a non-planar sﬁrface. The
planarizing apparatus can include a retaining means for holding the article: and a motive
power means for moving the pad and the retaining means with respect to the other such
that movement of the pad and the retaining means causes the slurry and the planarizing
surface of the pad to contact and planarize the non-planar surface of the article. Ina
further non-limiting embodiment, the planarizing apparatus can include a means of
repewing the polishing or planarizing surface of the pad: A non-limiting example of a
suitable renewing means includes a mechanical arm equipped with an abrasive disk
which abrades the work surface of the pad.

In an aiternate non-limiting embodiment, the planarizing apparatus can include an

apparatus for conducting in-situ metrology of the article being polished or planarized.

" Commercial polishing or planarizing apparatuses are available from equipment

30

manufacm.rers such as Applied Materials, LAM Research, SpeedFam-IPEC, and Ebara
Corp.
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A second layer was formed using High Perfornance
Doubl e Coat eds%ape 9500PC, commercial Iy ehtained from
3M I ndustri al *Tape and Specialties Diviston. The

Wa0e4028344 ayer of the tape was adhered to thePODASEZONG/030139

side of the first layer such that the rectangul ar
opening in the first layer was substantially spanned
by the tape. Athird | ayer was forned using a 0. 060"
thick sheet of pol yurethang,fgam having-trade nane
PORON 4701-50, conmmerci al |y obt ai ned from Rogers

T S T e T

a cyﬁﬁtﬁ'idﬁfhieﬁl Bhe; Yhd bdnipe é‘éﬁhé&ed tbe 143t 4 Pokidy Of tﬁé’%%se with a

adhered to thé second |ayer by renDV|ng the rel ease

layepapathesivemSuliables adissisied capdncladeia syiqe yariety ofimotuni adlesives, In

layer to the adhesive film_thus expgsed. The third

&Onvl@"ﬁg sxamplrethe pad fan braplagadeon @acxhwcalr metal base or

%%?P@| gﬁn%%léé aﬁ%ﬁ% ﬂﬁggﬁzpﬁyer segn %@g&% ja-situ

metrolgytofehe &&i@l‘eﬂﬁihgt pudistidae T phdrag bR blices outtithatdts wmdow can

calendar roll set. A wi ndow was forned by renoving a

be alignedi with 8te metrologshwindow of the platespper  and | ower si des

of the second |ayer. The adhesive was renoved by WO
2004/ 028744 -- 22 PCT/ US2003/ 030139 contacting it

wWth an"., 2" rectangulpgxanimge;of Teslin SP-1000,
commercially avail abl e Trom PPG | ndustri es,

Ina;‘opcpiishhlgqﬂdmﬂea;mrmlgwtﬂns prppatcéabﬁollmmd to ensure
d opt a betvveent e adhesiv and &ghg y
13 0Boftst Frusr Beshrragccasepraing tor scxified belptie
d t P-
f‘egif"né% 2! febhiieh a??’q*'@l?@%?tﬁe?* IR il EichiCedee

free Qﬁdadhﬂpepg 1eﬂ'{ngykﬁﬁ¢ut| ng pad stack had a
rect angul ar wi ndow having a size of nfi"x2" Reci pe A

f 0B. P@dsenpncblaytrawarfor@cbpmg H@gh:B@rfwraun@q Rouhle Sonted Tape
POl y UpehiAne oS, BLRP ShS et BolFat Frak AR E A0S shecthEd:

Dmsum. The adhesive layer of the tape was adhered to the bottom side of

the first layer such that the rectangular opening in the first layer was
substantially spanned by the tape.

4. A third layer was formed using a 0.060” thick sheet of polyurethane foam,
having trade name PORON 4701-50, commercially obtained ﬁ'o_m Rogers
Corporation. A %%2” rectangular hole was cut into the third layer using a
straight-edge and a scalpel-style utility knife.

5. The third layer was adhered to thé second layer by removing thé release
paper from the second layer and applying the third layer to the adhesive film

- thus exposed. The third layer was positioned such that the rectangular
openings in the first layer and the third layer were substantially aligﬁed.

6. The three-layer stack assembly was then pressed together and passed through
a calendar roll set.

7. A window was formed by removing a portion of the adhesive on the upper

and lower sides of the second layer. The adhesive was removed by
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Ingredients Weight C |5 Charge 1 diam ne curative (a)
810 surfactapg, (b) 30.6 nethyl isobutyl.-ketone
solvent 822 Charge 2 2 0 isocyanate functional
WO 2086P3878r (c) 2112 (a) LONZACURE MCDEA di am peT/US2003/030139
curative obtained fromAir Products and Chem cal s,
Inc, which describes it as nethyl ene

bi s(chl orodi et hyl anal ine). (b)" PLURONI C F108
surfactant, obtained fromBASF Corporation. (c)

ARl THANE PHP- 75D prepol yner, obtained fromAir

Pr oduohfackigit Gt Wh®" recraogula®piece\bf TéshdSPeI000es it
.as the isocyanate functional reaction product of

t ol usaEArcidiy gyailable from FPEdndustaes. drearpgmrtede prsissing ke

ui 1 n S g Bkl ot PEE: GARRA PR e TE S restn

the @p{GO0) Wen'RERALEWAY the TRQHASPIIG00] T8e le{_ler?yer%le@ﬂve]y

was continued 30 at-thi's.tenperature until
i ngr exdherad 30 ther Testin SP<I008 leanting thieysubstantipdiyedeas film of the
sol uti,on. The _cqontainer was then renoved fromthe hot
pl at &V ‘ﬁ}fféofaa%“ﬂﬁarned to a tenperature of WO

= PCTL ISP ' t
The (8ing RAY Sty el WO R B B ", s

RecipoA for Ped Fiast Kdyer:t hree (3) minutes with a notor driven

i mpeller until uniform The contents of the container
Steplere then quickly poured into 10 kil ograns of

deParticwdate cvesshuked tpolyurethane veas prepared usifgthevingiedients listed in

cqoncurrent vigorous stirring of the deionized water.
Tableylon conpl etion of the 5 addition of the contents of
the container, vigorous nixing of the deionized water’
was continued for an additional 60 m nutes. The wet

particul ate crosslinked mabhig et hane was classified
using a stack of two sieves. The top sieve had a nesh

Ingregliengs of 50 nesh (300. m cWeighi Gramg)peni ngs), and the
bottom si eve had a nesh gjize of 140 nmesh (105 m cron
si eve openings). The i so@&l'éﬁllparti cul ate crosslinked

i @@jéﬁﬁt%r@ﬁe fromthe 140 rgiah was : LO dried overnight

I'n an oven at a tenperature of 80C. Step 2: A

surfaecint @)i ng pad conprising p&oiécul ate crosslinked
pol yur et hane and crossl i nked
miethy] isobutyl ketone solvent 822

Charge 2
isocyanate functional prepolymer (c) 2112

(2) LONZACURE MCDEA diamine curative obtained from Air Products and
Chemi;als, Inc, which describes it as methylene bis(chlorodiethylanaline).

(b) PLURONIC F108 surfactant, obtained from BASF .Corporalion.

(c) ARITHANE PHP-75D prepolymer, obtained from Air Products and Chemicals, -In_c,
which describes it as the isocyanate functional reaction product of toluene diisocyanate

and poly(terramethylene glycol).

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
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pol yuret hane bi nder was prepared using the ingredients

summari zed ingi:he following 15 Table B. %able B

| ngr edi ents Wi'ght (grams) Charge | 2 0 partlcul ate

worarksrked pol yuret hane of Step 1 918 Char (eCT12US2003/030139

i socyanate functional prepolyner (c) 265 aliphatic

pol yi socyanate (d) 8.5 25 additive (e) 8.5 acetone

sol vent 62 (d) DESMODUR N 3300 ali phatic

pol yi socyanate, obtai ned - Z8m-Bayer Corporati on,

Coati ngs and Col orants Di.vision, which descri bes i-t as
55°G:1U§mg g watertbathrthén aldedtveCharge i s d‘hy esadms weRinixbd&ed fefiod of

o S0 S B b S ot
contdifer wbl%l%ﬁérlcgi kq:g B&.ﬁ‘écﬁﬂ@m kiffar280 8¢ WZAE% Watéfht a temperature

F;CTI US2003/ Charge m xe
of 4G°¢), sdthrrongurient Migomye siroing of thei defprizedotater. Hiporeompletion of the

e CHE AT R A T
contined féiint 2BHiBnA GO AL RS, ThHShwal M@%&k@ﬁ:k&i/?af‘ﬁ@wé was

a_notor 5 driven mxer. A 1040 gram portion o
clw%m @tﬁclm t@naregess 'lﬂleetnn sievevhad meshsxzqnfwmqmo

mierffbed pBindS), A8 e Wlipniche W st it 146 o103 ke
mevﬁb}ﬁﬂﬂingshlalmem& ‘ulaté BlosYinkEH ?oi%ﬁl%ﬁiané\ﬁémQHE 40 I%ﬁashawas

enperature of 25 C and 80%rel ative humdity for
%‘(ﬁr@ghmm&xewawerap@rew@pﬁsm’ of 130C for 1 hour.
Circular pads with a 22.5" dianeter were cut fromthe
sheet then 10 the upper and | ower surfaces of the pad-
Step\®ere nmade parallel using a mlling machine. The

[ A RSisAERY HRBrHAE nfRulatristifed Bftfethihe i Bb Rlinked

polyurethane binder was prepared using the ingredients summarized in the following
Table B.

, Table B
Ingredients Weight (grams)
’ Charge 1
particulate crosslinked polyurethane
of Step 1 ' 918
Charge 2
isocyanate functional prepolymer (c) 265
aliphatic polyisocyanate (d) 8.5
additive (e) 8.5
acetone solvent 62

(d) DESMODUR N 3300 aliphatic polyisocyanate, obtained from Bayer Corporation,
Coatings and Colorants Division, which describes it as a polyfunctional aliphatic
isocyanate resin based on hexamethylene diisocyanate.

{¢) Lanco PP1362D micronized modified polypropylene wax, obtained from The
Lubrizol Corporation. .



| I'n the clainms: 1. A polishing pad conprising: a. a
first layer hgwing an opening; and 5 b. as=second |ayer
wherein at |e&d8t a portion of said secontdayer
W rei02sFs4 an at | east partially transparent BMOIES2003/030139
and wherein said first layer is at least partially
connected to said second | ayer, and wherein said
first layer absorbs at |east two percent by wei ght of
polishing slurry based on total- weight of said first

| ayer. 102. 3. 15 4. 20 5.- 6. 257. 8. 30 The
polishing pad of claim1l wherein said first |ayer
absorbs 50@6or | ess by weight of polishing slurry

bas &diasee 2 prasmixes 1gmi Sdﬁstamﬂﬂiy hmmegenga%se t:sutlgl' Ih notor driven
s el R T ﬁéﬁéa%eéﬁs;m%wﬁééd&is
coRBineaRFAMPCRA é 1 102'shicfbie Blfaif #gegﬁlg%&?qggﬁn %F ahaof a motor

pol ymer bind sintered par

5 drivem] rmxerp rAad@dﬂ ganﬁpdﬁ:ﬁﬁ@ﬁtﬂé%ﬁﬁinaﬁﬁﬁ'%ﬁ@h&g@{ 1 and 2 was then
rbéel gl astic polynmer; polymeric nmatrices™ Inpr egnat e
intgo Igp a8 % 2p oﬂatggcplgl e anotil evas dedthenigh avpatr of rollers at

e.'a,voi d space
amsﬁﬁ?ﬂ, K00 e oaf i E0F 6300 i e F@ﬁ;{%@s Fred at a
tenaferathire of 25°@ana 8 THufnd & SRk
m;;{ o | east 0.020 P?}ScfﬁgdsﬂeThe F;BJI 'S ?r?ga%ég)]fow rﬁegpcramre
of W#iCefor 1dwne Cincular padsewitha 225" tdiAmbter were@ut ﬂoﬂn’iﬁe sheet then
10 the' LHJ%QF gncplrowlele Sitfaces of the pad were made parallel using a milling machine.

The resulting pad was used as the first layer in Example 1. d
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The polishing pad of claim1l wherein said second | ayer
is selected fgom substantially non-vol upes
conpressi bl e pol ymers and netallic filns~&nd foils.
WORe04N2874dhi ng pad of claim 1l wherein said secPOUUS2002030139
is selected from polyolefins; cellul ose based
pol yners; acrylics; polyesters and co-pol yesters;
pol ycar bonat e; pol yam des; hi gh performance pl astics;
or m xtures thereof. The polishing pad of claim!]l
wherein said second | ayer- €8 selected from | ow
density pol yet hyl ene, high density pol yethylene ultra
In theicldimsrol ecul ar wei ght  pol yet hyl ene or pol ypropyl ene;
cellul ose acetate or cellulose butyrate; PET or WO
2004/ 028744 PCT/ US2003/ 030139 --26 PETG nylon 616 or

ylo . %@g her ket one, pol yphenyl ene oxi de,
f|c1')ol y%pé%%gfgogglyy | EJ% or pol yetherimde; or m xtures
t her eof a fidst 172 hivihg shopeniggdin@f clai m 1 wherein said

second | ayer has a thickness of at |east 0.0005 )
i nchds. a secopd layee wheteinsati least p aertion of jsaid seopndtlayesicamprises

sai d seco | aver. has a thickness of 0.0650 i nches or
| ess. 1123 Mﬁ%éﬁgﬁqaﬁﬁ%ﬁﬁs% q- 81Mai m 1 wherei n said
fi 1 StanARehep@f ORE ArsSFed ihtdedt pArBd%y corR@Eted &) 4a8d second layer,

connected by an adhesive matertal. "12. The polishing
pad @hdotherein tdid firstrleyen absirbs atdbast tweeperadg by abeiglt of
sel ectigl Jrom 10 contact adhesiég‘i, pressure

sensiB® 3, 8lHEy; hased onstofal weight of saadh BEtI8T. hot nel t
Shos; o . :
B hocregRiisting pER B Sttt § NS I8 Tirst YL UL 19 o less by

t her emdight ©F politingsthirs bastd dhdtad veiphebMeaid Aibetsen said
opening in said first layer is at 1least partially

&l i gride pelisking apd ofitlaisn by Wherein said Sisy dayer isselacted fgom 4.
Th Lishi d-of;clai,ml, furthey. i Si

i r PR B9 8 Grake poti iofHE Bost g dptymer and
secong drg¥fi€ polyaie bindkr: dit¥E parfidiés BIRANGNEMC '}Qsinﬂétessure
The polishing pad of claim 14 wherein said third [ayer

i s sclintered gomdencompaetsrofthermioplastic polyihére polymeviomeatsces
thernopl asti ¢ el.astoney, foam sheet and combi nations
t her dBPreEggted e‘.fﬁbrmelugﬁw gﬂplﬂgmsaam&w@mm Fhergin pachn
said?dpj'hﬁ : j : e .04.

i Aches. 1‘%“! %‘g&go iag%futrl} gh%laq]j%? s@{cg;'ﬁrﬁri%, aﬁéorng?lﬁfﬁxso&s d
t hi r dhérager has a t hi ckness of 0.100

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

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

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

7. The polishing pad of claim 1 wherein said second layer is selected from
polyolefins; cellulose-based polymers; acrylics; polyesters and co-polyesters;
polycarbonate; polyamides; high performance plastics; or mixtures thereof.

8. The polishing pad of claim 1 wherein said second Iayer is selected from low
density polyethylene, high density polyethylene ultra-high molecular weight
polyethylene or polypropylene; cellulose acetate or cellulose butyrate; PET or
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inches or less. 18. The polishing pad of claim 14
wherein said frst, second and third layegs are . 25
at least partirally connected by an adhesi*ve materi al .

WOR0198740! i shing pad of claim 14 wherein sai BCBHSI0RH30139

in said first layer, said wndow in said second |ayer

~and said opening in said third | ayer are at | east
. partially aligned. 20. A polishing pad conprising: 3.0

a. a first |ayer having an x;pening; and WO 2004/ 028744

PCTI US2003/ 030139 -27 b. a second | ayer wherein at

| east PBTGO nylod6/@br fylbAl 651EC PBFetnBiBierfaoRY | Loxi
IR0 o 75 B0 Aer RS D8P,

| east partially transparent “wndow, an
f i r st polpsnifone spalyindiden o pphetheriide; oo mientesdhdreofs ai d

eco | ayer, and erein sajd first |ayer has a
Eor osnf'e‘?/ shing nad g Eﬂwd Whareigfeidspeqnd laver hes g shickmess of at
t ot al |0 id first layer. 21. The polishing
pad olfcx% al ms%d%eferei n said first layer has a
p@r 0SThey pelishiapad @f cladfi® Wherkial suidEsebamidyé? hat @itRickness of

volume of said first |ayer. 22. The polishing pad of
cl ai n9-865Qinchesiorlessid first layer is selected from

007 4f BBuRTER G981 H855 A S gt
si nt epRHalRE t@@ﬁggugmfgs?gt 41C resin; pressure

sintered powder conpacts o er mopl asti ¢ pol yner;

2| yEhe polishing pad ©f claimrid gvirtreid saitdtadhesivel matatialtiy selected from
pol yneric m croel enents wherein_each olynmeric _

m cr oeAnARE AdhesivES, (pIgAsuLE SeBsiivesadhesives, é&atﬁr,al ahesives, hot melt

o i Tn S _
Pt BEIRS mochBpRQ ahRsifel; add Cudfle ol PR desying
at | sthesives; Qe combinssonsderedthe pol i shing pad of claim

23 wherein said first layer has a thickness of 0.150
i3 heTheypolishing pad®f clpira 1pwharsinisaig qneuingfin s4id ifisstdayer is at

wher gj i econd | aver..i s _selected from 20
subst fg%tﬁpwr?g%x%oy%mg m&oé%‘:ﬂ BIESHUYREFS and
%t al The pblishif ;A8 Gf tRith 3. fur®6r cobipRisiy 4 &'&uflﬁiydg fag 1636t partially
clai m 20 wherei'n said second | ayer i s sel ect’e rom
pol yotarnieied tassid sdcondlapers saidthird tayes havirg il opening.
| " i

RS, yeﬁee Erghs%nmdg p%(c)l oe?:iaYnelsi’lttle\{rhserem said third layer is selected from

" natural rubber, synthetic rubbers, thermoplastic elastorner, foam sheet and

(4

combinations thereof.

16.  The polishing pad of claim 14 wherein said third layer has a thickness of at
least 0.04 inches. :

17.  The polishing pad of claim 16 wherein said third layer has a thickness of 0.100

inches or less. _

18.  The polishing pad of claim 14 wherein said first, second and third layers are .
at least partially connected by an adhesive material.

19.  The polishing pad of claim 14 wherein said opening in said first layer, said
window in said second layer and said opening in said third layer are at Ieast
partially aligned.

20. A polishing pad corpprising:

a. a first layer having an opening; and
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pol ycar bonat e; pol yam des; hi gh performance plastics;
or mxtures tfiereof. 27. The polishing pa#. of claiml
wherein said $&cond |ayer is selected fr&mlow 25

wOaasH02§7480] yet hyl ene, hi gh density pol yet hyl eR€eT/US2003/030139

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

pol ypropyl ene; cellul ose acetate or cellul ose

butyrate; PET or ~. PETG nylon 616 or nylon 6112;

pol yet her et her ket one, pol yphenyl ene oxi de,

pol ysul f one, polyi m de, d?zﬂoryetherinide; or m xtures
thereof. 28. The polishing pad of claim 20 wherein

sai d BedSrpoddgver whetein at Ieast p postionnf said segond layen comprises

0. 0005 | 4/ 029744 .- .29 PCTI US20031030139
29. TheE%%Fﬁgﬁ!p}é@agggnﬁpa%n&iwmmerei n said second
| ayerarﬁ&ﬁhe@eﬁﬁhﬂ‘ﬁf@tfﬂﬁyﬁi‘fis atJe sk \?ﬁrﬂaﬂ? '&Sﬁ'xe.@%dlfts §§{i sgt%(?d layer,

The polishing pad of claim 20 erel n sai Irs
secorand| vhesein saiddirsit layerdms a pprosity of ky/leasitwe perentlyy eslume

adhesive, material. 5 31, The polishing pad of claim 30
wher aﬁ%%@%d’ﬂb@%@%éﬁ’é@“-s sel ected from

250 e g o U3y GRS 8 05 oty s

t her roydessHyl volaflé based 04 totalvalihe ofl 6ié Tirst @fver.
thernosetting adhesives and conbinations thereof. 32.

e phhie polishine pad obelaim 39 whereinsad dirst layer is ssirsrd Gomn.

o 1 n 2tk Bbflper Bodigopef B0V e by Plpfulo Bolymer and
POl | il Gtgaufid Polyine? biida; Afhrért pBATcIcE QM BiekbPsti febint Bressure

| ayer at |east  partially connected to said sec

| ay ersintergd gpomider compegtsrof itzermoplastic plymen polynietic Misices
olishin aof, cl ai m 33 erein said third |ayer is

Dol e CRRRRGH Wit PAFY, SherLymeyh aNGioFlemen seheadin each

t her | fons : C j '

t hor &P AHe EbAShATEn bt 83 hceiteis  8F PoiBina B0

sai d thedeof] | ayer has a thickness of at |east 0.04

i’nches. 36, The poli shi ng pad of claim 35 wherein said
i r diheRlishingpad of plpik A8 sehegsin gaid fug layen bava thickness;of at

20 373 Lshi ng pad of claim 30 wherein said
fi rst]?asggg)g%gh@ﬁe third layers are at least partially

PRNNETHebIRNing pad SN ERinY 23 RWMefiih 84id first layer has a thickness of

0.150 inches or less.
25.  The polishing pad of claim 20 wherein said sec;)nd layer is selected from
substantially non-volume compressible polyﬁxers and metallic films and foils.
26.  The polishing pad of claim 20 wherein said second layer is selected from
. polyolefins; cellulose-based polymers; acrylics; polyesters and co-polyesters;
polycarbonate; polyamides; high performance plastics; or mixtures thereof.
27.  The polishing pad of claim 1 wherein said second layer is selected from low
density polyethylene, high density polyethylene ultra-high molecular weight
polyethylene or polypropylene; cellulose acetate or cellulose butyrate; PET or
PETG; nylon 6/6 or nylon 6/12; polyetheretherketone, polyphenylene oxide,
polysulfone, polyimide, or polyetherimide; or mixtures thereof.
28.  The polishing pad of claim 20 wherein said second layer has a thickness of at
least 0.0005 inches.
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38. The polishing pad of claim30 wherein said opening
in said firstgayer, said- windowin saidzsecond |ayer
and said openan in saidthird layer are’ “ar | east
Wineaou/a28794 al i gned. 25 39. A polishing pad conmmggﬁbm;;m;g
a. a first layer having an opening; and b. a second

| ayer wherein at |east a portion of said second | ayer
conprises an at least partially transparent w ndow,
and wherein said first layer is at least partially
connected to said second |ayer, 30 and wherein said
first Iayer has a percent "v 8 umre conpressibility
%égat than. said second |ayer. WD 2004/028744

@S)iehieg pagl of pdainp28 wherelsovaidsserongl leyer bak adhiakmess of

39 whg RS lﬁf@i t layer has a percent vol une
corrpreSS| QOI#EESS | east 0.3 % when a | oad of 20

BB i The pbhstﬁih patllof cldi Mh&@in%dpﬁgt Afd ﬁ‘él:@dd‘ih)‘}&s are at least

wherein said first |ayer has a percent vo
ponprE@fﬁliaHYWnI;ecwﬂbBa%adhesﬁmmhﬂn a load of 20 psi

or o P BShE i ] o) hereiubRiadbrsira pamgal s seeind from
Esiitady|
\(/:\A?gfcrai n séeiliaghefl rs’ti | ayeré I's se%@@f%?ﬁwﬂgﬁ'ﬂ%mm

pol y nathesivels, therariplasticadbesivys)@trabie wiifiésivadaftemes
pol y [eand 10, 44. 15 45. 46. 20 47. 25 48. an or gani c

poI y Wﬁ%ﬁdcmmvéwaaﬂwoﬁ cles of ther nDpI astic

wadl
Phor nonf BERheadlir hBh oA PR s PR OE T Sid fre dpvse i
i h Ragtparelytiigaid Pith YA 51 961 ST5R1 fiyher ein

each
33.

/

The polishing pad of claim 20 further comprising a third layer at least .
partially connected to said second layer, said third Iayer having an opening.
34.  The polishing pad of claim 33 wherein said third layer is selected from
natural rubber, synthetic rubbers, thermoplastic elastomer, foam sheet and
combinations thereof.

35. The polishing pad of claim 33 wherein said third layer has a thickness of at
least 0.04 inches.

36.  The polishing pad of claim 35 wherein said third layer has a thickness of 0.100
inches or less. -

37.  The polishing pad of claim 30 wherein said first, second and third Iayers are
at least partially connected by an adhesive material.

38.  The polishing pad of claim 30 wherein said opening in said .ﬁrst layer, said
window in said second layer and said opening in said third layer are at least
partially aligned.

39. A polishing pad comprising:

a. a first layer having an opening; and

b. a second layer wherein at least a portion of said second layer comprises
an at least paftially transparent window,

and wherein said first layef is at least partially cdnnected to said second layer,

and wherein said first layer has a percent volume compressibility greater than
said second layer.



10

15

20

25

pol ymeric m croel enent can have a void space therein,
or combi nati ops thereof. The polishing pad of claim
39 wherein sai*d second | ayer is sel ected ‘&t om

wsubwtum-mal 'y non-vol une conpressi bl e pol ynmer eCamwg2003/630139

metallic films and foils. The polishing pad of claim
39 wherein said second |ayer is selected from

pol yol efi ns; cel |l ul ose-based pol yners; acrylics;

pol yesters and co-pol yesters; pol ycarbonate;

pol yam des; hi gh performance plastics; or m xtures
thereof. The polishing padwft claim39 wherein said
second layer is selected fromlow density

4 yerlha/ﬂaarsmngtpaa of dl%ilﬁ 30)wHeediH @hh»ﬁ@ﬂﬁyétlﬂaﬁ aﬁef&th volume
mol ecul ar wei ght pol yethyl ene or pol ypropy

cel | Lnomewehtatoé ableagtd).3 %I whan dload ofi2e psnFinpi:ed PETG

6/ 6 12k n 6 12, p her.e r ket one,
Iygﬂb‘%@ﬁ 3 ich 8 68|"§1§-‘§¢ fI Pljﬁl'rhaaépelfﬁent volume

poly edonfiir bé;tﬂilﬁ[g r i ng pad
of claim39 wh roglsﬂfz;%eg ?%??%ﬁgfszgyg?g%ggﬁs are
42. | €Hit polishingipad lof claim Bemrmﬂexbyaldrseadﬂdqm@ savsabtidly non-

The pol.ishing pad of claim47 wherein said adhesive
rraterY“A‘FmFP@B!eéﬁéP]éd from contact adhesives, pressure

e Vev o5 i 2900 s S5 D b,

t her nyaeRd ol?_raf&aﬁuﬁmmed SFyieR Birider patttalRO holy¥er and’
2004/ 028744 | US2003/ 0301399- 30 49. ?he pol |§%| ng an

pad o#D esganimpalymeln dinsers Mcmd@pmﬂmgnflﬂmmmphsﬁo resin; pressure

!ﬁyggﬁwéwﬁ@efg artl | ﬁph?éﬁ gﬁmﬁth ald WlndOW

39 f Lﬁ'ﬁph%na t
parti al’l con@g% ggm?%sﬁgglﬂgagﬂg g}égﬁﬁcg&eg&&ﬁég I%Fr%]ﬁli r
| ay erpdiyénicjmicroclpreitogn hate 5&01d'5bacmbne&hloﬁ Gombthadibns

cl ai m 50 erein said third layer is selected from
nat urBf®Phibber, synthetic rubbers, thernopl astic

R T N R R P
sec ormllbﬂ:ﬂﬂlillyl tiofl-YoRyBE &ﬂpx@ssﬂﬁé pbﬁfﬁs ﬂﬂf ﬁxbtﬁmcyfilms and foils.
connect ed bg@an adhesi ve materi al .

$o!1 i sHhepplishingard of glaim 58 whmmusmdmmzddm |1m:g:1¢qnedsﬁom

L S e SR oo b e b e o B potyestes

par t i gliycarkdra) Belyamides; high performance plastics; or mixtures thereof.

46.  The polishing pad of claim 39 wherein said second layer is selected from low
density polyethylene, high density polyethylene ultra-high moleeular ;weight
polyethylene or polypropylene; cellulose acetate or cellulose butyrate; PET or
PETG:; nylon 6/6 or nylon 6/12; polyetheretherketone, polyphenylene oxide,
polysulfone, polyimide, or polyetherimide; or mixmures thereof.

47.  The polishing pad of claim 39 wherein said first and second layers are at least
partially connected by an adhesive material.

48.  The polishing pad of claim 47 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.
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54. The polishing pad of claim 39 wherein at | east a
portion of sa% =W ndow conprises a coatlng 15 55.

The pol i shing pad of claimb54 wherein sald'coatlng

VW Mi#I8E6t a resin coating. 56. The poli shi ngpgzarseéos/osoiso
claim55 wherein said resin coating is selected from
thernopl astic acrylic resins, thernoset acrylic

resins, urethane systens, epoxy resins, polyester

resins, or mxtures thereof. 57. The polishing pad of
cla|n139 wherein said first bayer conpri ses grooves on

a 20 polishing surface. 587 The pol i shing pad of

o A2 PR Bad Bt i S8 ynesRT i PR s e ' a
polis lﬁaﬁlﬁpz@ﬁﬂll}e ?li%iéﬂ Wn‘h&aﬁi win8W%lin R&H sbcdhli Yayer

connectlng a fi | ayer having an openi ng to ‘a second
18y er Tho/pelisiting pad biclsim 3P filsthar pomprising o thiskiaderss dese

A R B P M rS eneabaon
4 PR Bl 8 0 Ao o

cl ai nnﬁﬁrdl mubibies, synthetiy fubbet, thémlopRstic #ladtéhéy, Fohm sheet and
connecting a.- third layer having an opening to said

seconfPmr ons\tpereofy4/ 028744 PCT/ U52003/ 030139 - 31

32 ondt B5lckite Bl o AR AP WG CSelh i Setnd cang g e ave
adhesanMeasipaftiallglconfedied by B Jbesiad mf-RAT | N9 a

pol i shi ng ad co rising at | east partlally

eonnedh¢ poli Oﬂ claioy Sthethemin said opeeingin said fastsieyar)shid
| ayer ereln e ortion of said second

I ayerngo% s@é‘? ’é‘fﬁV%ra"é'{dsﬂ qnegingyn s3id aiprhlayer are at least
w ndo ein said first |layer has a porosity of

at |least two percent by volune based on total vol une.
#. sallbe polishing padeof clfifi 39 Whereimedt hexdt DportibALISAL window

' further conprl sing at |east partially connecting a

th| r dCYERRSES REPAIEE-an opening to sai d second |ayer. 10

s e co nJgﬁT g@ﬁ skiﬁ)"jéa'?'{e atcﬂn@a%tzwwﬁgﬁ“% ?s ah%{:#{’é@%s@g g%ﬁs“é foating.

a6h eS'I‘h«EpGﬂtﬁig pdd ofthim/SWhdien safd ki fé@ithﬂﬁs Selected from

pol i shing pad conprising at |east partial

c onnetierpeplastici acrylic rasing, therwiosef agrylivresing glrﬂham syseemisdl

layer epo\@%'ny p%'iyester rctsms or mixtures thereof.

57.  The polishing pad of claim 39 wherein said first layer comprises grooves on a
polishing surface.

58.  The polishing pad of claim 39 wherein said first layer comprises a pattern on
a polishing surface. '

39. A method of preparing a polishing pad comprising at least partially
connecting a first Iayer having an opening to a second Iayer, wherein at least
a portion of said second layer comprises an at Jeast partially transparent
window, and wherein said first layer absorbs at least two percent by weight
of polishing slurry based on total weight of said first layer.

60. The method of claim 59 further comprising at least partially connecting a

third layer having an opening to said second layer.
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a portion of said second |ayer conprises an at |east
partially trangparent 15 wi ndow, and whergin first
I ayer has a pﬁr cent vol une conpressibili ty greater

i second | ayer. 66. The nethod of cl -
? t4fl1er conprising at least partially connec?*’ﬁt{ﬁgz"""”“—"m”

third |l ayer having an opening to-said second | ayer.
67. The nmethod of claim®65 wherein said first and
second | ayers are at |least 20 partially connected by
an adhesive material. .68. A polishing pad conpri sing:
a. a first layer having ar spehning; b. a second | ayer

‘wherein at least a portion of said second |ayer

SONPr The Snetkdd ﬁtclhﬁﬁﬂ whRéteid datd Hirst w&e@ﬁ@ﬁ&ﬁfeﬁﬁé&"l’em

and 25 c. a third | ayer having an opening,
sai d Pﬂmymagmctedsbyanddhwtemmnalal |y connected to
sai.d second | ayer is at |east

%gr ti zﬁ_%g&es b bpaing s poling PAd, cpmpxisg, at dasgt paskally n
sai d thhdetih@y Blst 1ayer ﬂHLﬁ‘é ah Hﬁé]m’fgafoda Lebbd la&l@ﬂ’ Whierel at least

a portion of said second layer comprises an at least partially transparent
window, and wherein said first layer has a porosity of at least two percént by
volume based on total volume of said first layer,
63.  The method of claim 62 further comprising af least partially connecting a
third layer having an opening to said second layer. -
64.  The method of claim 62 wherein said first and second layers are at least
partially connected by an adhesive material. |
65. A method of preparing a polishing pad corhi:rising at least partially
connecting a first layer having an opening to a second layer, wherein at least
a portion of said second -Iayer comprises an at least partially transparent
window, and wherein first layer has a percent volume compressibility greater
than said second layer.
66. The method of claim 65 further comprising at least partially connecting a
third layer having an opening to-said second layer.
67.  The method of claim 65 wherein said first and second layers are at least
partially connected by an adhesive material.
68. A polishing pad comprising:
a. a first layer having an opening;
b. asecond layer wherein at least a portion of said second layer comprises
an at least partially transparent window; and
C. athird layer having an opening,
wherein said first layer is at least partially connected to said second layer and
said second layer is at least partially connected to said third layer, and wherein
said third layer is softer than said first layer.



