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W NDOW The present invention relates to a polishing
w@amb4/odnoparti cul ar, the polishing pad of therP@I/ES®N4/009563

i nvention can include a wi ndow area. The w ndow area

can be 5 forned in_the usn a cast-in-place

process. The poli s‘?ﬁLﬁﬁHﬁ‘ﬁ’dPﬁ’? WtI B Hre¥8A#t i nvention

can be useful for polishing articles and can be

especi al |y useful for chem cal mechanical polishing
. or pl anZh¢ peaseringeintion pélates bl @pelisbingcpade inarticularhthgepolishing

a se nduct or. waf er ndow .ar ea of

poP‘f‘Qi’ﬁC ‘g‘ﬁ PEESENIgRVENSgn m%mvge % WindRYanea- ch\e fdndow area can be
5 PafdrinellliR ileYpddSRingla éa@f—lrpﬁhéesﬁ}b&gss 0‘Th@'p@ﬂ§}ﬁh§ b of @€lpPesent

that are 10 ‘equi pped wi th through-the-platen wafer

nmeinvehtomycanTheaispiul lfcsrrpoﬂnghmg apticesaand zan bo l&spck:xadiy useful for

non- pl anar surlgﬂce of. a m croel ectragnic, {ﬂelef'él ce to an

es%@%'F%llm‘iFhﬁ‘P Aolighjpg BEBlaQ%Yh@PéIPI aimmgG 5‘0?16616?“:‘}5 such as -
r r
of sRORAR watehy T8E Gidkol vad B R/pbiishing BEE oiheresen:
moiniventionl§4mi bbqialruculairl)pmdeﬁﬂ I‘fbngolfshuigcbrlpkanantmg posie that are
bet ween the rough surface of the 15 article that is to

10 peequppedruith Hﬁaugm@emtw wafef MEFOKIEYt he pol i shing pad.
The abg ?Bh ;ﬂanﬁﬂr&lﬁt‘g&} %& Iﬁ%%fi\r}ﬂeéﬁ{rﬁge ?f‘& i 81%ctromc

sem conauc orma

of dévigyd w4 &st@htﬁfly pIahagmfaeel genorslly insoless tutbingache Ihon—planar
conprisin for exanple, silicon or gallium arsenide.
Therfaee &vf &hédmfk rsenfaqesofa@r@hs@l@a@aémﬁlygfacﬁongellm/a@ repetitive

ﬁ:fnlé’ ,831‘” Y%E%ﬁ EH% \(g]mF Ep&% be ﬁi tljle%ﬁéﬁ s®fface of the

| nsu

15 SelftieRNMHCisith e Eialiﬁkd ahs theaw@rkfsaffawopme tpbﬁshmg pad.
substrate. In order to naximze the density of

i nt egr ailbel febricatipe of gemioxpgleqtronia device sk asap IS@th@ndUCtor wafer

ave.a ext r.eme anar pel.i shed s

ity RVQTEEE R B, R 5 Bl BF bRl SR e water
pr eSHpLiiAR RIrQ&@mple, KNidn STegHIRGN Hisn®le. WAE Qhtegrated circuits are
production typica Iy i ncludes at | east one, and nore

t y pereadllyy foampd by al serigs of progessstdps s mhg:lsma&tpmedvlhy'e@h of materials,
can yse one or. nore polishing pad In a t
20 chayhoa) CRBARLNG. cgasulgws S0 reEmp it matebRlsy e formed on the
ct
pog&&ﬁlaé irpgfo%;r;te i dﬂ £ thé deh@ @eglf mkff\?g%@a by f,g Rafer, it is

ng pa r ot at e a force
apgtsiatle © lidve anaxkiemdly plandrhgrecision pelisteidr mbitcatelav vardous stages
An abrasive-containing chem cal|ly-reactive sol ution
cothronghput dhe semipopduciar yvafey) grqdyctiogy pir%ceafpm Thgs. ¢ ggmiconductor

t h%a?e%ﬁ%rggﬁét@g tﬁ&chlﬁh ﬁrgzg.ldeg- %P 'léﬁ@{ l)Xe &Jh{@@an? a plurality of

sl urri con rasive nma

25 Si pblshingddteff¥,, RhichCeiniude Ofie Bt oty palshh@rpadi The
polishing process is facilitated by the rotational

nmovenenin ofa ttypicpladchenieali vimeqhgnicale elishingat €€MP) process, the
microelectronic substrate is placed in contact with a polishing pad. The pad is
rotated while a force is applied to the backside of the microelectronic device. An
abrasive-containing chemically-reactive solution commonly referred to as a "slurry”

30 is applied to the pad during polishing. Typically, CMP polishing slurries 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
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to the device/pad interface. Polishing is continued in

wo baog/ooqamesiner until the desired fil mthi cknessP@EUS2004/009563
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renmoved. Depending on the choice of polishing pad and
abfaguMe. isehrdvRicdab feldevickpad in{epﬁc@'VFPcﬂszﬁ)%_Sﬁ &BhYinued in this
provi de effeecti ve polishing at desired polishing rates
whinhene$ umtihiheidesingg Sl flackmessnip eerhewdd. ons, def ect s,

corrosiqQn, and er&%i on. There are planarizing tools

known iHEP m&qq ichpicq 9 golfsﬁglgégﬁd|q )pbfegiveﬂég@ Qther additives,
BRSNS B SRS s v

padinithisingfirfact ymperfevtians) rdefdctye cprrogive sandadrosion.

planarizing a mcroelectronic device during the
pl anar i The7§ apt plaaayizingyigolsknowmndp thgjart gvhich have-the abjliygro

T e RO S s B0 e e o

P OdridSiii co@tadf with @eapadz i T dbdkity So amedsiurethd proghet 0O pRENrizing a
systens. In_general, in-situ netrology can include o
di micgeglegiranipéaiseoturingdhe plapaidting Peasess candggeferred to as “in-situ
partially,trar tp.area i I d_ingthe
oAb | BRSSO R BB ghd bl Pt
r ef 168,504 dedckibk pelishingd a€plapdriAimetoonf £1d, inRat fndtleyRystems. In
the platen wi ndow, 15 and into a detector. The

pogenstal nig-padnersadogy can inpluile)diseatingreebeant ofghyght yerougls an at least

i ncl i nd that,i t | t i all

PR oA Dot e m ST BAE bbbt s gam o
SYF?%H% ¥hn BB FeRIBANT BHe! sirfatd SNBE widD phdkethRhdhaRe PlalRAWndow,
of The tool. It is desirable to develop a polishing

paahdtingt a detagior. s &he polwhingopadarseful wathf indsitu fnatrdlogyssystems,

metrol.ogy. .20 The present inventjon includes a
O BREA, PR S 3 ISR UETEHAG CraPAERS R Yyelenghs used
f ofTRd nmr_ofbggzqg%@fnv afd BRENPAIY R ed witR t@@@a&h'm%m@f the tool.

can conpris | east a ayer an secon
| ayer. Ifheddsinable tb dgetior apolishing pasinthascdnipriseo a kvindow area useful
surface or polishing | ayer of the pad. The second
| APEAN-SMEHOlOEY| east partially connected to the

first | H@Bres&{t.iﬁ\%ﬁgén %\‘CR@E% ngliﬁfi%é Pz?d ffla{vrirzéaa Wcﬁn;:gvr : iagge

at least a portion econ ayer n co

anwindewi cag battorrhedely £ 08ks-iblace pedcess B he@pdlishlrlgypad can comprise
t hrough the thickness of the |ayers. At |east a

podttleasha dirstilpyer @pd aispepnidrayese Fherfenst layeryean fyngtiopes dhe work

| tiall | i h. at | ti f th
G WA GLLSIR, B Al kSRS B R by

[T @BRAEE T thWREARYcr 2 hIBast @ BRSO dF the fir@38/er @nd at least a portion

portion of the opening using a cast-in-place process.
| nofethe sevoind dayter nan eorhpriieramnipenid@ wiieh extemtisvat deastisubstantially

e N TN ORI

I nla?errbqﬂ'ﬂeia%éagf%rﬁimpﬂlg%&l(vimtal? feasfa portion of the opening in the
second layer. An at least partially transparent window can be formed in at least a
portion of the op_ening using a cast-in-place process. In a non-limiting embodiment,
the window area can be at least partially transparent to the wavelengths used by

metrology instrumentation known in the art. In a non-limiting embodiment, the



WO 2004/ 094108 PCT/ US2004/ 009563 w ndow area can be
substantially transparent. In another non-limting
wendedi4resit, the wi ndow area can be essenti al PgT/i520845009563
with the polishing surface of the first layer. In a
NORGihddW hieAQaf B Qb sthtiatly tifsparint S ZH %tﬂ&qloﬁtlirhﬁﬁg embodiment,
present invention can conprise additional [ayers:
Eadie wihdbwvi avewatan teyessemtiatly Clasi wuth tmrlp@imhmgr@rﬁﬁd of tie first layer.
openi ng(s) can he substantially gned, w.th the
openi ngglbi‘ R émlﬁm&fmbgﬁmemam? éhm%a%%@e BFesemdnvention can
SC oMl ultionhaJerORad MHckddidl RYLAHh TBfkin &
pol I's {lng paé;loncar??(3 avea hree layers, each | ayoep}enlng and the
5 hav’pclgnasu) @pehmsngstarheullglahgmddwmhéle@pemng gf thceﬁrslﬁeyeatand the

| cabtnipbRl e Prspha BB i o BT, & PepBfoead can have

CORFES taQeks] &cﬁﬂaﬂe?ﬂﬁln%arp@ﬁetnirﬁgﬁhé}felri Bz tﬁ@gﬁgﬂﬁ’nés@éﬁ be at least
and the second l'ayer 10 connected to at | east a

pop@m@Hy afignede Thy |ﬂiiree laypesicpn baaklgas partiely cornecieddi-¢-etde first
ot Psh e AEETY difeast BpBidBr el ullafl B ¥ Rond iy,
10 vvn tonriebed mauhtelem alpbam ((f theethjrd tidyer)s X Sgacer ddndde ihsertedlinto the

at | east artl onnect ed o t he second | ayer) of
¢ haPeKRg: o 1m e eaﬂ@ﬁmaﬁ tBrRPHIM GUAHGWAE thehpacer can be
S p@%@ﬁtuﬁ@rﬂlﬁﬁ v&xtﬂ theduitt bl fRe (BS] He TRERE Rt is xll(ﬁ a@least partially

non-1imting enbodi nent, the opening 15 is filled such
t hgonrened ﬁ@&ersetcexdelhyqrsofétbs thntd laydry The opéning tdnnantmag above the

l.Ishi he f I Sh. .
Prgts!%asce} L}) JI }Partsilﬁlgat\%}:.l%lzgv\/aa £ #Wgtlg%amggﬁrr}ggt the opening

15 a| lisoftedl Sueh tlﬁxtlﬂfé redih € veLiis @sdeh i@l yefebhtvaifigie polistEn€ Adtface of the
r Generally, a cure tine can be chosen such that
ritdayien The weain rpatenial used torfopm fherwindpw of gheaad qap be allowed to

ge?l‘ﬁreg{rhe AreGihé aﬁc?&ﬂ%%@atuﬂ% Can 9%2\/\1 Wﬂ&%ﬁ? e cilGind 8l be chosen

ormatlo e Wwn ‘can be

pr @@hhcthﬁt tha PesiuB o0 tk¢ 0k tidksnpakicfoucle Thagénerd, 4 e kediperature
or too high does not render the pad i noperable for the

puEbbechosemyichdbat warp Ar dgfpraation jof the ‘ﬁ’@ﬁOM"Yﬁl?h ¢ag be produced
20 e Q{O'?ahe téng%ratﬁflégﬁ#lé ) 18@%§ g&hﬁlgﬁ% ﬂ&ﬁ%ﬁ@eﬁﬂd

OUF S, ours to
home@etablerér ﬂrelpuSpose of polehing anabicct. oina Ilimblhmltlrigrem‘bodlment the
non-limtin ment cure enperature ¢
f r GO 1y mgémlﬂ%ﬁo o oy Bom howgio o g from 6

1090u1§50 b®nhdue Cor RIm fl Hem oA u?s ]{21%5% E}m{t{]g@rﬁ%&rﬁéﬁt the cure

5C. Depending on the materi al spacer
c ommpemaltu&d;,an lbb éroap@ﬁ(éro lessrtharr EXSRCpori fitorh I5€Cwod 120RE, aF am 10°C
can ved. In alternate non-limting

it
25 enffbbﬂ ﬁr@n%fromﬂé Sl G anfrpm 225hde 1 Ced of a
materi a
ubst anbRnTg ke sBBE of Ghichhg toockERSRARERD, g fpacer can
oneeridin & e gtihd 30 alfea@lm]cﬁﬁ) bé mrﬁcﬁ&a M algsIRAte hEn- haﬁdng he
spacer .can remain in the w ndow pad assenbl y
‘S'E"ﬁ%‘ii‘"}?&ﬁ ﬁﬁeﬁi’%‘ieh ErERRORRS R gd O t"h‘@a@fjaléb?t ig a‘rﬂ%’fé partially
co
pan‘f’sr B Sk b el br (A6 B o 3R Bk R A glengtn
30 | nfiamm9 to 3500 nanometers, and the spacer can remain in the window pad assembly.

In another non-limiting embodiment, the spacer can be constructed of a material that

may not be at least partially transparent, and the spacer can be removed. In a non-



3 WO 2004/ 094108 PCT/ US2004/ 009563 |imting
enbodi nent of the invention, the spacer can be renoved

wo caandf1e8 Wi ndow area. I n another non-1imti NECT/US2004/009563

enbodi nent, the spacer can be positioned such that it
i s limgiting embpdinienhof the irvighteon, sher Spacer cafi be teendvieidrfebm the window
| a Jy O It is noted that, as used in this
spec:lafi cation, the singular forns "a," "an," and
"the" i hmiﬁermdn_t1ahitfngfeﬁ{b%ain§enwﬁh@§p°ac@r>ﬁah%%?Witiéﬁéh such that it
unequi vocal I_%{]HI imted to one referent. For the
purpBdiushvithithe outgesyrface af thethirddayerss ot her wi se

51 ndi cat gd; UWIheL s ExRrEsskng: guantities of .
i ngr edi ent g,g{elfjé}ggt | on[a'%bnntg‘lgts(rsgc g,caq'gﬁdt%gsm%ﬁf forgsea.” "an," and
10 "the" ircbude pharalf iefmérito tnlagdxpteaslfand@ ifequd0Blly limited to one
und?e#ést ood as being nodified in all instances by the
t efff™8bout . " Accordingly, unless indicated to the

contrar Yor k bl r th.in the

fol | ow ngrs%g%ui I cat fgﬁé : ng{fig?i?(glgI%Jélﬁsgfng:;ﬁ’sslg%}ngma‘ela’ all

ap puokenseixpressing edntitiey of tigyedikas relictign ¢PRIItGME and so forth used
rties sought tqo be obtained by the

desi r,ed pr.ope
10 o S5t SPRRilEAtion and cJms aee tpdieyinderstaod as heingmodiSediin all

at RMRked By theHidn Lbdul® ARRIGAN - ctrd ne of
equi val_eenlt%’s to %egbé)% gpeﬁg&r?ﬁgwé I%!:]llle?rsfsl,ntd{e‘l'gg3 otthe (l:ontrary » the
numemexicd] ppeananars et fofthuh theeollbwRg!spbaficaidntand @etadHad claims are
[ ggt of the nunber of reported significant digits

an

Rgximatoys Higt ey vasr depeedinglbpen theclesirefLiproperties sought to be
e b AL T ——

paranmeters setting

15 i niherdpplicativh®f ARPACKIiRPoT cyiialdnfiero TETRIODE BF e MRS, s£h

20

forth in 20 the specific exanples are reported as
pr BeNedta) paransies shenld at Jgast heunepstrusdl in ighuef thh ammber of reported

in Vi tai.n certain errors necessarily

reggf’?’%‘l& df‘%?‘gs% htg/ aé’tpi}’d’&ga? ma(ﬁ%&‘i"ﬂ"ﬁ?%e? Sin their
respect NegwittR&nting (RAG hERE-3 S %ﬁ@%o

t he presentl [ nvegf@i on conpri Slesr%n-ﬁ???@ffxirg@g@% I C iforth the
c abroad sennej of iheinventionpot approrgndtiaye rthe humbrcg) adlued b forth in

fi{#t | ayer calﬂ%sprovi deeﬂ surface 25 which can be in

cont aRTCIHF EPIRMINE PEITFPRAFEHFS PIefigagsopaspiblear Any: pemerica @alue,
POhdwRE. inhtenly &dFitdii bk, FRLeni.al s

for the first mll}iagd(;,ﬂ}dlggﬁniﬁﬁgﬁgiﬁeﬁgés{l ﬁ}é}uﬂteglp(kelgg g%ﬂ/h@réandard
andeviatogdbumkmdhgio respectivei testiag nsdasdremendescri bed in

I nter na,ﬁ,éé)nall . Publication No. WO 02/22309;

parti cul 3% BOlBingRed of tee presest ipventionenmyprises pifirsldayer which can

© ESSELPR b Bl LI Gk 547 o L e

25 6, WRi6h 532 be émcbrdce S the ORYhRTCHLIRANE e éiﬁmé%stb% Bfished. Non-

30

ther nopl astic polynmer as described in United States
Pditaiing examples g8 anigble materials for the first layer can include particulate

polymer and crosslinked polymer binder such as described in International
Publication No. WO 02/22309; particulate polymer and an organic polymer binder;
sintered particles of thermoplastic resin as described in United States Patents
6,062,968; 6,117,000; and 6,126,532; 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



6, 325,703 B2, 6, 106, 754 and 6, 017, 265. Furt her
non-limting exanples of suitable 4 WO 2004/ 094108

wEFassaeH4/ 009563 materials for the first | aper/us2004/009563

i ncl ude polyneric matrices inpregnated with a

I I nts, wherein each
ol B3 Bt e i st
as ofl g§lghiebl@%l'cfbeu%etn?sd v@fe?etlﬁ §a&{?ﬁ5cﬁ§%§ngm?&ge]g!§élat can have a void

5,578, 362. The disclosure in renen

paseast svithin, 4sactee¢ribepub Unitad iSenas Patey 8/9001164 5t (599182362, The
rratertpa s for t rst |ayer of the polishing pad of
t hESEPEYE R U, QFFE’ICQHOH"&I@‘% dpateri Pyblieatignetelenant to suitable

5T eBﬁ[e‘i"ﬁ‘fseforTltfheﬁltsh la%ln&stﬁ% gt)ll l‘pl'?% {%M ttthg entclﬁ\r;en 10n, are herein
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chosen froma w de“vari nes
genmepglorated by tréferdnoess of the first Iayer can be
selected such that it can be aligned and properly
mount ed T8¢ thigknesy of e, fisst layes Cp@bc shoseg frasmp Wld@sametty loﬁ
10 n n._ar nd an .accept
lH&nferregn ﬁ’l? %érrcé%l g‘lCQEﬂC? Ress ]DF th&fe r's eerrcapg)etssg {eﬂ sgg(h that it

et me of

| t carelve flepndd fahd ptdpterl& Gncintedofahél pﬁié?np&" thy/ pGi‘Pslﬁ'ng foBE result in
pad and the pad can be too inflexible which

adwf@@} polism%cqf apﬁ’éthlm gndram acpepsable hifetinad ofstIhe ngd If the first

S S AT i 8 RS o
u nd:&ﬁﬂﬁdmob)lnﬂéxmlb th@cﬂi ¢a$1hid‘0&s@l§@ﬁ1%§§t tﬁ@ gm%}%lly' dtethé PBlishing

of the pad. 15 In alternative non-|
enﬁ‘@é?sﬁe A &he finselayerrig tod dnyerthe;pm I:eamme motﬂuxdﬂmwhmhofan

a hes. ast 0.040 inches;. or
0. R a0 he BTy StyBimolisiio pcoisrantdbe Himesof the pad.
nOBr dliefhdive Gloﬁmghﬁr@ﬁbedlhﬁﬁtsf tHeSfirst BY&' caﬁl%v@? thickness of at

conpri sed of a material having pores”suc

polefss 1. 0%9 inthisd o atrledse 040! mdles @0 .1 5@ richieatisiesd ed 0b)80 inches
the flrst 20 layer. The material conprising the first
IdVQF can have a porosity, expressed as percent pore

vol une, 1nof né- llIn‘ﬁﬁ'%t #ﬁﬂéﬁuﬁgﬂti’ ﬁ?rt?}gﬁé}/& a%%le%%% trJlasS(F gf £ haterial

the total volune™o nalte 1 Ve

naomvinghpares spobrthai otishing ﬂuidhﬁmfber:ﬁ Iledsﬁplai‘ﬁall)i?ﬂ;%ohﬁu Q)yathe first
porOSIt of 50 ercent or | ess by volune based on the
ORYST- v quétegfa GORgprising the fqr%}@.yer cm@am p@qwltpcﬁxgressed as
I [ be det ed usi
T

( derhsing wf ee ﬂiﬂ@ﬁ‘lap@d)ln&ltéﬁﬁhee Yoh-YrR eﬁlﬂﬁdn‘?@gt)s the first layer
wherein the denS|té is expressed in units of grans pe

c tgndaye aporasits of S8 pdrcentaor lbss hjevanme beskdi on the waﬂ\aﬂmﬁe of the

Crfia 0 Ehs B4R Porrot e o el dad b b determined using

dehe Fdllowaflg Qyp,ggﬁﬂls 30 of an Autopore IIIl mercury
por osi rreter fromMcroneritics, in accordance with the

% pore volume = 100 x (density of the pad) x (pore volume of the pad)

wherein the density is expressed in units of grams per cubic centimeter, and
can be determined in accordance with ASTM D 1622-88. The pore volume is
expressed in units of cubic centimeters per gram, and can be determined by means
of an Autopore III mercury porosimeter from Micromeritics, in accordance with the
mercury porosimetry method recited in ASTM D 4284-88. Ina non-limiting

embodiment, the pore volume measurements can be made under the following



mercury porosinetry nethod recited in ASTM D 4284- 88.
In a non-limting enbodinent, the pore vol une

wore@goodoent s can be made under the foll ow ng BCEMS2004/009563
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2004/ 094108 PCT/ US2004/ 009563 conditions: a contact

: néﬂnﬁlt%s lﬁ@ont@c @ﬁ%@ e 46urd ﬁ@&u?ﬂﬁ?fa@@ te‘ﬁfsnoﬂg)Q 480 dPrnes/cm and

a
dynes/cm and ssing of the polishing pa
undbgassingyeifcthel thsfhlﬁg)pzrd campietrstes aofacuure o€ G0 ymc:ldmaers of
non-limting enbodi nent, the first |ayer can have at

| eRSHCUL - parti ally 5 open cell structure such that it

can abs L aht .
pol i shi ?%{‘;Q llaﬁgﬁé 131‘6%%1 themt?{)?gslﬁa %lgcyﬂ?h%? aégﬁfaat a partially
fiopeh cIeH)semctufmsmhttm fiedad abeorblat teakt 0@ (2% pbredntrBdnisight of
the first layer can absorb not nore than 50 percent by

webQishing ffuid passehop the pasal iveigh ohsrigHirst layeso Ineligenate wep- limiting
Weéqrgrl%aalmg ra%]fe(LjH %ﬂ%{eﬁ%ﬁ‘ aiédoghbtg&o% Sb :E?f&tent rBemelgm or

dufrb@® perdéht gl wa@mrta 50 rpeweﬁn@r weighg i ®€@Siser nbhQimiting
pol i shing pad of the present invention conprises a

se@bbﬂﬂlmalj}le the lnqvlfbabs@cmdl byrthe pad)cahbo tiersturty usedsheipgd
can b | east egartl ally connected to the

n OqBBPSs%P adiaglaplg%%c Y a first | ayer. Non-limting

exanpl ephOpolfsHirgd B Srebehk tnveh@on & ﬁ@g qrsecdrﬁmeyer Ina
can i ncl ude substantlally non- conpr essi and

15narelimitingeenihddingentnal s¢aond dayelhan beatopakt Ipax}@lly @annected to the

Co rg@lsﬁgﬂggg{tﬁgﬁ Qﬁ"egfﬁﬁ ﬁ)aélﬁy q ﬁgllln;}itiag Eggpﬁéf éﬁé"litable materials
Ul for %J‘ie@@nd%&@ﬁ&ﬂnthluﬂ@ blﬂfdianﬂﬁl)yﬁ&m’drﬁlflgsﬁlg polymer and

pol ypr opyl ene! pol yvi nyl chl ori dé; se- baséd
poﬂnytaﬁrcsﬁlnsmkl fads.c&h¢ sdcosd layercant eonapribec firlexhmple, polyolefin,

esuphehs Sy dpshes pobusRpLEn bithtenS opg e eeslfngPSi%%moferéular
ny{,vg P}é&iy Qhﬂéqgndqﬁﬁ%l&ﬂt ﬁ{fllge Ry HioR&; el sed

pl as as po ret rketone polyp eny ene
oxp’migmeno kychudsfeetielospadeyaterantecellatude botyyatt haorylid; cpse:lye?tl&es and
second |ayer may _conprise netallic filnms such as

oRO-POlys STt TN 2 Erand PERpealycarbenatey pofyaguds. sug.thas nylon 6/6
st md]llldﬁﬁr? 6Flt2e Ghd hfgﬂ (;)%f)t{raﬁﬂadca ?1?{) s}it¥ sﬁ&f %bﬁ%er&h@ﬂ(etone

secon ayer can=-c I Se e-Ccoa

Wi pdlypiengrae okide epolydulohie Cplyilfide; amipobictlekimid® The second
obtal ned from 3M as tsfge 442 doubl e-coated fil mtape.

Thl@ymmak aerpprisef metabicdos isuch @lsylart noh Hmited ¢ akignnym oeapger,

t.hi ck ) t
ol o] g satipie el I 7 o Dufite P Rdiment, the.spgong tayer

t NifrkiBRRisP ldodble! c%QtE& f@m%&t_\mﬂ? Felédse |li‘13'1@15$vh9;hQ913r Be cBfmercially

0. 0650 i'nches or less, or I nches or |ess.
obtained from 3M as type 442 double coated film tape.

The thickness of the second layer can be chosen from a wide variety of
thicknesses. In alternate non-limiting embodiments, the second layer can have a
thickness of at least 0.0005, or at least 0.0010; or 0.0650 inches or less, or 0.0030
inches or less.

In a non-limiting embodiment, the second layer can at least partially

distribute the compressive forces experienced by the first layer over a larger area of

a second layer. In a non-limiting embodiment, the second layer is substantially non-
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at least partially distribute the conpressive forces
wezxpanyaoced by the first [ayer over a | arger BCERESDN4/009563
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peaklgﬁtar(l’ d \? al | e():/%rke% ge vsvaave g?éys 0@%11 @%gt(s) a Stch that a
sugbstantial glorgoar o1 e:snermmlgslmesmwakdrﬁace lo€ tiewafee calbd poiihed or
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f the.waf
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th SHL
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poi nts or the peaks of the wave(s and the | ower
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. i shed
b B ksnibe e e PR RSB RE, ex b1 11ty
( F) r ef &6 Ssddohekréif tlhd"féﬁhs‘?lekf?)hlﬁ% @lfbsxléfe?s &t e%évetr&erelationship of

second | ayer thickness cubed and the Iexur
25 moldig |sg;g)ndﬂa)teh ehlslgmmdlbled)(é) andrthe dexwahl mbiylus oﬁthel%ee'ond layer

1/t 3E.. 1 (cj)lglquré E"g dlrrent the flexibility
ofmfltﬁga C’O?T | a)]/@ PR 1gyt1qgﬁﬁbqg1@§11t@ the ﬂex1b111ty of the
' nsccerT ﬂa?/exj 8 ofeatet thdlfy. Ogﬁd’“’ 1|n“ﬁ51't ']!Eg ﬁﬂﬁ? dﬁqrirlgllmitmg em%odlment

flexibilfty i's greater
the flexibility is greater than 1.0x10* in llb '

At least a portion of the first and second layers comprise a window which is
30  at Jeast partially transparent to wavelengths used by the metrology instrumentation
of the planarizing equipment. In a non-limiting embodiment, the window can be at

least partially transparent to at least one wavelength in the range of from 190 to



At | east a portion of the first and second | ayers
conprise a window which is 30 at |east partially
wo caaspaoent to wavel engt hs used by the netr ol pORUS2004/009563
instrunmentation of the planarizing equipnment. In a
nonsho Rhhdriders 18 AhHMRE nont InRlitigRAHYd AL Difie &&mdé»@ @Bthe pad can
partially transparent to at Ieast one wavel ength in
t hdeabiegs mitidfliyananspdrentgo Tha/mavdengtipofithe daser or light beam of the
PCT/ U§2004/ 0003563 3500 nei ters. Ln another
noARFIR ol igdpetrlpgy devicfiieds t he pad can
at Ieast e E’atnh%
t he Iasérrl Bgr% b8 @enéggﬁé%ﬁ S%ﬁl[mt,?lrﬁogr?er%eﬁr}é% eol%mduced n
5i n4lsd first layer micbtyy selewni deyen 9€ the polisking ad.o di mm*rhatefnohhmmng
present invention, an o eni ng can g(?ladroduced in
t

h&mpbpdiggents, fhg ORERINg; R4 %@E% ﬁﬂd P& Frstq3a bﬁ(ﬂrP‘l"r‘FF% by any
Padyieduie %!’&hﬂﬁ’ nafe Ln‘ NidchRg uﬁdm%?'d@%ﬁ YB&r cutting or
opening In t POt and second ayers can Broduced

by waat jetscutdirgh| B afeiher Kovelimiting érilsodimént, EheCdpeﬁBlg can be formed
punchi ng die cutti ng, | aser cutting or water jet o
cutbmrwgl ingtheylay g $usB thal 3R-OPERNG Caybe FRsBeH nd A altefngie non-limiting

10 P SLGAAN, B SRNTECLandd JIRAELE% LG Y SHoPYER, L by

an openi ng can er nat e ‘-no

en‘@@ﬁhé&ﬁﬁg the thvidgape bi m@erqna t\b@mmdme deddhtqa&hr)irww
prior to at |least partially connecti n(g the two l[ayers

or cemnested; HEherqpsningran de iphvelfisicahsiag andeshape puracrpi 4 9ast-m—place

A6 Sica 10 BEDAMy EnrEw b s Brls i aMer” b EpBdine or
es %ﬁﬁhhh@lhh)toél'ahg RERka ;Jahldlﬂyetrmspdr@m Wi Nedngehs used ina

pol i shing or |l anari zing tool and at |east partially

15t ametyodogyrtystem @fhtbe mel gtthe size and shapa Oiﬁlermenmgd@ﬂ the
systeﬁlof t etoo ‘ﬁ% the Si eandé Ps%] 1 1
op&fitHyeati P &an Vé’s?/uY’{ RoP W‘h% R O P‘a “&e‘?r;P Anarizing too

bagggiRRdt N8 alyRGeHonARhitiRE e o@imdats2 AR ob&AiRY cAPBE die cut into
enpl oyed. I'n alternate non-limting embodi ments, an

opélm first tayer el Ghe secomtl layer eithdripridrito at lehﬁ)partladiyatonh&etmg the
se ond Ia%fer elfher prior to_ at Ieas arti

Skt Pindftar e layers ave Byengt deast Weal ¥ gct?é\% iNgABNAEF
208 at MG B cB?"pFés?'f'n)éd SR (ﬂds?nt'a'lﬁb 382 Alld g{ﬂ; g(%aﬁ{gﬁg%lgavallable

di e press PiTed Wi th Surtab
c orfromi MSiIdsyruﬁItﬂslGdﬂhpanyf Swony IBE:‘odkr;NY unrent s Conpany,
Stony Brook, NY. The size, shaﬁ) and | ocation of the
openi ng Thg si2§e SHape s lggasionzaf dhes epesing in|the, st éza/ﬁr ped second

detl e}repc%? g? d&eg‘&%g& ﬂ"a&%&{dj\%ehwnggh %Iﬁ&lﬁ aIPn'r}? nf employed Ina

non CF ment |

po |nb§hﬁ>1'i1tm§ Eﬁh@b'&iﬁfénb)é ¥IRfRA p@lﬁkh@ﬂatﬁbd@w b%r Mpplid® Meaétias Inc,

Cara CA, can be use wherein the shape o the openi ng
25i s SantaddurrigAecarhbe/isegvheacigitheshape of Ehe opegihg ibeirengangle, having

Ceriteat U5} PombEe POBReRR Bith firdonedi tedialy cridhiperag
U heed¥efeid PRomSRE ekt AQhe pdl. 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 area located in the area as described.
30 In a further non-limiting embodiment, a Teres polisher commercially
available from Lam Research Corporation, Fremont, CA, can be employed. This

polisher uses a continuous belt instead of a circular platen. The pad for this polisher



diameter. A pad for use wth this polisher can
conprise a circle of a 20-inch dianeter having a

wowodownies ea | ocated in the area as descri bed. PGDUSIV0£009563
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further non-limting embodi ment, a Teres polisher

co : 5 0

OB iy 012, LAY 5 SRR s
comtindowotra Beitdbly siséad gdsitioned k& bﬂh@f with @iecmetrdlogy Mﬁhow of
for this polisher 8 WD 2004/ 094108 PCT/ US2004/ 009563
cathepEergs BJifhFhuous belt of 12" width and 93. 25"
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angidg mep@r}cblraser attlh@oqoajlleashparglab}aaommh@d@@@lm fimgt layer. The

BT peRD GREe B2 e Einathl B horeh Tl aoviom ety of material

| a¥Rébwn e afBt §Iltaﬁle HHEHalk @ars %iudéflfut Hbendi’ @ﬁ"rﬂteﬁ% GaResive
be chosen froma wde variety of materials known in

t hmaaerrtals @qhtaabdhﬁsrvatt@q aA spaan cambé¢ udertéxlintathe apening. In non-
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”OEha't hﬂttléz{ég gﬁ?ﬁrenf hfh SRS Oﬁqﬁ"%% CRBBEMmENt, etﬂe spacer
a materil a t hat | east partia ranspar ent

I n canbéd barstroad lof polyesier o gemetal, ﬂmlaelz:epmd ehap]:Sofcthm spacer

be constructed of polyester film In general, the_ size

an&a%h%ﬁ}é:hdhattlhgtsssﬁ%@b’ in dlPagkPREiNG AN loapt paryially Contacts the
Comérteqia:f u% ﬁ)@galgﬂg o;a%qﬁ% egl :?H(Sjn ﬁhl&fgﬁ%bmh@kﬁeysgacer can at

mat er | 0 sea e openi ng
NOMeakt rtlall}gat&ab@cdtlﬂaﬂétenalhsecs oAl thedpedihg. [I@aFhirther non-
partially attach to the nmaterial used to seal the

opélmm@,g embpodiment; ap @dhasbig-tape %mbmgse@m)smﬂ therpening and the

dh t b t he
20 50 8R4t G B AT pettaliD Efhekl B adpfud BFIgR R i iabll®

adhesi v&oRewirgdfsedfiord HEtht apfer, the b?&ﬁh@ﬁodu"&féﬁhbﬂﬁmﬂfg above
the spacer, the opening positioned/remalni ng above

t hdlessmawrcandm fbbdfwmi zed:sm mhteralr smmhlerfat forimgng a pad window. In
suitable for f ad. wi ndow. a non-limt
enBGRHERLing £ ‘é’&fi%h tE‘gFFSB’eC r%‘f‘?qﬂ“&P the OPEHBA| |a|%%‘ge the
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ef
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be such that the resin |evel is flush with the

pols Beshryitl therppdishipg syrfacepf ghe pad.

In a non-limiting embodiment, the resin material can be selected such that
the resulting window formed can be at least partially transparent to the wavelengths
of the in-situ metrology instrumentation of a polishing apparatus. In a further non-
limiting embodiment, the window formed can be substantially transparent. Suitable
resin materials can comprise materials known to one having ordinary skill in the art

that either is at least partially transparent or can be made at least partially



In a non-limting enbodi nent, the resin material can
be selected such that the resulting w ndow fornmed can

wheooabodiemst partially transparent to the wavebenysivg4/009563
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apr&%’ﬁ'm@i b BT o E U0, 5 RPN Hory Hosinked with
P&gﬁtﬁﬂ & dpok n?qne te?herﬂh@‘? 1ﬁ(§@b%llﬁk&§§lkt’1®fs§ﬂe ltﬁbﬁpoxy

m nes; m nated resins crosslinke
po kqsmso pylyeaiteesing asubh anhpdrbrylitiemiahted polyestersrozssstinked with
crosslinked with nel am ne- fornal dehyde resjins; epoxy
r e&emnln%ma&d;hw FAIS 96 WilSRAlY 189y 3atF S RicHitip gy crosslinkers,

bi resins, phenolic resins crosslinked
Wi ?"Ecpg‘l Sp enoﬁgﬁepoxy 15 resins; polyester resins,

such as Irha{ dbXnlitih® embodinest, B tesiatedtsrialicas tbinplie¢lamine-
with mel am ne-f ornal dehﬁde resins or with

pomfmérmda@imr suchuins KEBBOXINK ROSE whikle tsscomragrgially available

0 T eEilt RirvRioFugES gl PR et b AT LR AC VBB MDA
g UGhicSis YERaRk4iNG E’@'@l@bmfrﬂ&iﬂ AiSPRRATEE hfd TheMiA¥aTha biuﬁl
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noprdseﬂmhvdmgoﬁrmodicltﬁlﬁh@noﬁsf@nrvaaidmarrmdaﬁvealknfmh inge art. Non-
in the 25 present invention can include varjous
cohiniting eypmplesdefi surly additiyrs\ean insludedbus pre natdisited to light

stabilizers, antioxidants, dyes, processing aids such as but not limited to wetting
agents, defoamers, and degassing aids such as but not limited to silicone surfactants,
and mixtures thereof. In alternate non-limiting embodiments, commercially
available silicone surfactants such as SAG-47 and COATSIL 3501 from OSi
Specialties, and GE-SF 1080 from GE Silicones, can be added to the resin material.

In general, the amount of additives used can vary widely depending on the particular

10



limting exanpl es of such additives can include but
are not limted to light stabilizers, antioxidants,
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wetting agents, defoaners and degassing ai ds such as
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PO lftosh 5 YtcAIR000] &Cfkom 11 0°@tNDITCl drfirdrh 1F°E 1 LYWL B from 22°C to
the cure time can be from30 mnutes to 48 hours, or
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hours, to 4.ho

f h | S linit
orbod! miaowifhe Eihe ifn nd SicEr andnd aB6Biye B WA was used
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t ape S us d 20 to seal the openip

- ey (5 e ioe A0 aFeH copbe %@%m@g?w% the pad work
fo'shﬂ%eﬂ%(ﬁ m‘fﬁ’iﬁ itn@p only the adhesive tape can

be renove | mting enbodinent, the

resul ting amondﬁmﬁg emeMehg aaie 15/ep CANBE aiehdd pahRlly
pad work surface using a mlling machine. In a

25 nosonnaeied;ta ghesesoril lapen of the pplishing padeof theipresentdnventert In a
parg Itlﬁaer n\{)n-llmmng embodiment, one surface of the third layer can be at least
partially connected to the second layer and the other parallel surface of the third
layer can contain an adhesive such that the third layer can be at least partially
connected to the base of the planarizing machine. The third layer can be referred to
30 inthe art as a subpad. In a further non-limiting embodiment, an opening can be
produced in the third layer and the adhesive layer which can at least partially

connect the third layer to the base of the planarizing machine. In alternate non-
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of the present invention. In a further non-limting
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be wath 4 eesint matpaaltandlcuyedaﬂmfgne@ oapttin-plave voipdew iy therpadhusing the
fi r st .}éa%er dand t he op Q? n th second 5 | ayer. The
opg?ﬁlq‘\ Eit) l?éo‘ffrg%%% H’OH r‘iiﬁs‘ifg}ﬁ 6% Met hods as
previ oush ¥ ndR3mkitiRE embo@hRhf) th@ﬂﬂrdtlﬁﬁr%laﬂlﬁg u§éHjtoS1héx%ase the
of the opening can vary depending on the polishing
t oumf@mpt)ogﬁccbnmt petwecrothe| pplisteing |pa<b end thersiface ¢fithe substrate
furt .non- nent acer

ol o0 RE PALSR A opsiaRmeionn Slseren Be i Tpr e i layer
W tdh Be Whgiher fRIRAeRd1 cah PrHAEEbrhRiah® SuPpdrt to the work surface
cast-in-place window in the pad using the 10

15 cofalgt, ithafrsidayepradahs polwhn;gr;mdl suok that degmilishieg l4yer essantially

In a non-limting enmhodi nent, the third_| ayer can
us 88“{{1’8“? frethe é%aég‘tsﬁ%l"c GARIPBY O lope et ypfage P?H&%é?f? ectronic

geﬂgébg,l%ggP ﬁ and the surface of the substrate

er gol ng Ing. A consideration in selecting the

rmt er i alTht alickrees bfuhe thikdjager canctie dipsswhfrbmer variesy of thicknesses.
mat eri al can provide conpliant support to the work

surlhg dhicknssg @argbe selaqtedrsuehy thag featesulignt pwecq@dqq RRPefly mounted on
20 paq} zéigtgn olf“’él g}ﬁag%oi S El'hﬂﬁerl NeSthicknes %Itfong rd lmrer can be

roscopi c ¢ontour ofr

sukéleqed gxichttha 1ﬁbﬁf1§t@lfﬂ@fcbﬁ>1?h§nt sUBpArE B Meiwrgk @@ﬁfh&h@%
The thickness of the third [ayer can be chosen from a

vafirgtlgyesy of the pRhshirgepad toThe exthntdhatetbe pelishingelayesn caoteestntlally

hat the resultant pad can be erl unt e
20CoHnp e meEosropg tooliin g FremBapirg ol (b erocledtonic
t hiye¥iBep&in® holidieat bal ftfird 1BY&'th&ah t&ﬁm&%' GATERISHERCAERIE pad
it can provide conpliant Support to the work surface
25 ( ecomplidrive wHiclr ein ddagsely m{pad:tl']ﬁ)llpmhg shifoignipgc thivdtldyer that is
extent that the polishing ger can essenti al |

coHi%hiA ¢49 RIRKIdEsemBLEY ﬁPPPQf for 1B vask smré%?g-wl@faﬁﬁis insufficient and
S u{‘.;r?&fve?;el)’ Hﬁpa@l I%Ifgﬁin%%te{'i%%gnce by not allowing the polishing layer to

essentially conform to the macroscopic/long-term surface of the device being

polished. In a non-limiting embodiment of the present invention, the third layer can
30  be at least 0.020 inches thick. Thus, in alternate non-limiting embodiments, the
thickness of the third layer can be at least 0.040 inches, or at least 0.045 inches; or

0.100 inches or less, or 0.080 inches or less, or 0.065 inches or less.
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devi ce being polished. Athird l[ayer that is too thick
can result in excessive pad 25 conpliance which can

wa@eooensaby i npact polishing uniformty; a thirect/aymn4/009563
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that is too thin can provide ponpliant support to the
work sugfigbfe WikeRRsitSr B 3iikd | lagéxe 1?19]]qu B@tnar@qlé? [i#GEy to non-
i npact pol i shing performance

povowi argwdepndibet anat esaqnﬂycﬁéﬂxy p@ly&fstef rpdlﬁhnﬁlhe or acrylic fibers,
macrosga |c/I ong-term surface of the device being

po‘rv jigh P?F“d“]i’é‘i"gnm%wlﬂh@reéiﬁoo@h@*rﬁh%fs Gpn Phétaplee@éﬁbsmmlally
C th 1nttl|ibeti|.l;>1 ' Q lﬁg 1m‘ft§l%[e%(gm ?CSaIBCl{l$ aﬁ(gn-woven fabric

|n |na I'rm

rﬁ’ﬁmﬂeg’tﬁf&l&vnﬁ b@lyuiehiaﬂk ae8&scobe iMEnitbd Sﬁtds%@ént qa28532 | j.e.
at least 0.040 inches, or at |east 0.045 inches; or

0. Pbrpthang Enpregnatessfelto rA ondimiting pxample of @ commercially available

O 065 I 4/.09410
PP BB S %S S P4 SHE" A o fiom Bogel, Incr, Nepsrk DE.
| ayer cgm ﬁmwﬂ&a hh&hu@r&nmﬁm&ﬁmﬂe hmngggd WP U brent

woven fi ber i.e. polyolefin,
pohy@nnod@;an @mcllaiﬁwlhurd lﬁydn evhach caﬂnou:nﬁprisamuinﬂenbber synthetic
ers can be staple

ed wi.ith a resin. ? or
L TRE B hEngBisls Hiasfirsteor sicemialy nouhcni doam Shett. The material
NQgt-thé fHifd ﬁgereé&ﬂrﬁgltﬁﬁnéd‘gﬂhHQQnQQ ?)r&ﬂl‘é@ﬂk?; ?(IR% S&H??l(re% The

i mpregnated” wi th pol yurethane as descri
Stlmrw Shaicemt cdn B 8pcabée]l, closed cehlgloy combliatiens thereof. Non-
regnated felt. A non-limting exanple of

a
giexpmples ok syntstic rubbsss s @abnea%\alhbsyeﬁm@aﬁ rphber,

ST i el B AR 51 A, AR e,

prpedyisdprenentobbér, GPDM polymadrsideyrené-butadicheyepolymies N cspdilymers
conpri se natural rubber, synthetic 10 rubbers,

t e etRyiengsand ethyil yayd ﬁ%qtateoveoa&@mlmmmsyﬂ? aibber.ewd f oam
Shrﬁgfyren ;E?’ﬂﬁyﬁ uglgbbgf yrz)gulsﬂg%ng @{&Ss Sﬁﬁlgg%%%lgiﬁ e‘iiastomers

Stlﬁuﬁﬁélp@yﬁlaﬂnb@dlb&@l@rﬁ %blyanﬂde@sﬁéiyﬁl%ltﬂanepiuch as those based on
conmbi nations thereof. Non- |imting exanples of

synolyeehers and, peluesierp ,naﬂdlmolymper thareof u Newr limigingiexemples of foam

R i 5o TP o R by B MG BB i Bectae sheets,

pcshzm §9mo§@®nrc%b£@ E@mE%’WIBrOJv)é{/I?rgé frond 3}%@{‘9@8@&% ﬁ{&e

copol yners, copol yners et hyl ene an i ny
addewtland, (¥opr ahgénd vipyl avetate dheets ahd pblyeﬂlyﬂtne foam sheets, such

neopy ene/ EPDM SBR rubber. Non-limting exa of
r?értﬁfe;m“&gfh ereéaogg%ﬁ'é gavqlhéletfa@n&sp el dirp ts Hyannis, NJ;

p?ole/)gﬁétﬁﬁr% foRf h ! 6)}49 (v%ié?laﬂg %ox%cjﬁépmﬁ@f B\tyi’ligle from

yet rs an ers

t HHbmok, IrﬂqrMinmpdlisgl\/Hs‘K,adml ;ﬁﬂsylﬂéthﬁﬁbama&losh%&@eiucmls tibse
can be used for the third | ayer include ethylene vinyl

ad’élil%l‘% aregtyaiabie froguRegess ComesatianhiWeodstaskc€ i theltsade name
1% RI e from Acor Orthopedic Inc. G evel and, Oni o;
eth ene vinyl acetate sheets and poI yet hyl ene foam

sheet S.In QUfoR-limiting embodiment, the third layer can comprise a material that is
softer than the polishing layer (e.g., first layer). As used herein, the term
“softness” refers to the Shore A Hardness of the material. The softer the material,
the lower the Shore A Hardness value. In the present invention, the Shore A

Hardness value of the third layer can be lower than the Shore A Hardness value of
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as those which are commercially available from
Sentinel Products, Hyannis, NJ; polyurethane foam

we bmensiiosuch as those which are conmerci al | y eoBUSBDY/@09563
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t he

from25 Il bruck, Inc., Mnneapolis, M\, and
DORKERARS 1SRRG crtiBihls, BETRS 0Bk S BKE s e A

t hHatdnegteofrnateast PBORENterMt@now imiting émbglimeie dthﬁ@hbre A
the third | ayer can conprise a material that is

soHewinessipfrihg Hurdolayersianhg af lppstrd, or g3 orflessser fragedsto 75. The

ShOREER B B r it an P! BEGRS. I5iakhalehoninicing
madifbodments! he ShoveA Hdr8neshof theirkEta étec,saﬁ béal0der 1843, or from 85

the present invention, the Shore A rdness val ue of
t he 00k r%hdrfay%eHamdanssmn IbQ\ﬁJetermlmd using aStagiety of mmgs@non and

val u f,o 13 /094108 P / 04/ 009563

¢ o B 3,0 TSI SRR 5 O, Ao T RES<P ingention.

| agire Q@Haﬂﬁﬁé?s @nMahé&astred RINGESOrOF Tohe lAeQ§ﬁroilr§ter h3ving a
alternate non-limting enbodi nents, the Shore

Hamdxigssn afdicabe (avdilablel fag{e fThe hotrelnatruments MBG €o.,7Bc., New
or,les or, from45to The, Shor.e A

t Eofk LY S in gEoRaRe ptiRe pequrageciiey 1 AAL 2240, The tes
PR eSO, R uk SN B o e
10ﬁ)em§ﬁnrcm #td-iednaesal amdespeciéite condigonsu sThmghaidness can be

var i etg i nstrunentation and nethods known to
hadasAgoask 25 inergely plpteditp therpeniration qdepithandihe Darginess can be
' nef&%h{jéﬁﬂ 'on (@Qéﬁ}ﬁn@fgwml%@gpﬁ%@?ﬁuﬁk %? tl%%@@g?i tested.

(avai l ahi zenéﬁ-hmltTﬁgEerﬂimfnﬁelhnﬁ’tthdeﬁﬁént &nvénfron,Ghe matdrial ,
New 10 York, i n accordance with the procedure

r e%qmer@ﬁmwhﬁ\emm Byspabtheprlishing pad ¢an drarprsiate rrompressibility
e R AT CRrRSRAGRE Uk ARG A hiRBer. as
S peséufheﬁsin CthB @érir wmnprérdsﬂnllitgr defessStoahéIpéreentd@fifiid E@fpressibility
as i nver sel y related to the penetrati on depth and the
hamaﬁelsgn@nn Tas, deperegainyolyne compressibility ohibd whiod layerdis greater

coel astic behavior of t tested. 15.0n.a
o £ AT ARG IO a e BhtvERy Bht PR i
”Bérﬁf)d)cﬁﬁlentc Qﬁ@{)éréélﬁ‘ Goh: éd?ﬁﬂrgsslb@ﬂt?rof Phe R 1RRIricaR bB%ss than
pad can denonstrate a conpressibility that i's greater
t h2i ptﬂaentomlnmrekmd bf R0 tpyi iefapplied. r[ntaeﬁurtaht:r mmhnmtmgmgnbodlment,

the first |ayer. used herein, the t
chieEssst b@lpwyoméqsebw 8t thedhigd Jaasmaw lgspthan 10 percent

co U C

co%{%@gz‘?@ (}ﬂ %(%IPSI Ege @H&f rl{ejssltag}le? P?‘tég‘g‘r ea aei?)%g‘é? Eeﬁﬁ s

t h@mﬁdCQﬁTaltmhtérfﬁ)nQﬂm&hg&ﬁibbﬂlkﬂths tHe potent vbRime cyifpressibility
In a non-limti ngﬁlerrbom ment, the percent vol une

c ofpthe S ptdpydrtopn be les ghanithe aemevaolmcmpneees@htmfﬁhe third
layer, or from 0.3 to 3 percent when a load of 20 psi is applied. The percent

volume compressibility of the third layer can be determined using a variety of
instruments and methods known to one having ordinary skill in the art. In a non-
limiting embodiment of the present invention, the percent volume compressibility of
a layer of the polishing pad or of the polishing pad can be calculated using the

following expression:
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20 percent when a load of 20 psi is applied. In a
further non-limting enbodi nent, the percent vol une

weoospnedss bility of the third | ayer can be | eseCct/iisavodi@9563

10

15

20

25

30

percent when a |oad of 20 psi is applied, or |ess

than 5 percent when a load of 20 psi is 25 applied. In
alternate non-limting enbodi nents, the percent vol une
conmpress0mi | kty @fadtvoRinkd withodtdy®i-padnvodémé asdertlbal)

the percent volume conpressibility of the third

| ayer, or fromO0.3 to P2 é@&éﬁ%W“%@H lead) oad of 20 ps

is applied. The percent volune conpressibility of the
third | ayer can be determ ned using a variety of

| NSt r UNEMhS aRA bf TR praAdfoek RBVEhahSe When MaVbaW (g Ji '20%? is placed
skill in the art. In a non 30 |Iimting embodi ment o

t h@n B &@9 rﬁhe prgoeding equatiph forpeniwne compiegsibility may be expressed in

res r. of the.polishing pad or of
ChEPRSET oAl ifkfed taclle SRVBHPE R &ifhsi ng e
foll owi ng expression: 14 WO 2004/ 094108
PCT/ US2004/ 009563 100 x (pad vol une wi t hout Ioad pad
vol ume WPHer x| oadjpad phidkness wathowti loddpad k bz :
area of the pad does nghdmhahgﬁsummamﬂbanload (e.g.,
20 psi) is placed on it, then the precedi ng equation
for vol une conpreSS|b|I|ty may be expressed in terns
of pad 3177} ckmbgstmg/emwlmgml, thwi pag thickmass samgenerdtly be determined

105 planEr BRAGCE: St hratsl il i B0 mp e oSl e

e”@rﬁﬂg@ﬁmhlcl&lgé% dﬁHe pdl £MDRS81 6RMeISRET Bl th¥ p?@sent invention, a
deternined by placing a |load (e.g., calibrated

weMjtutayp Einctrdmc buhbasm’n'b’[@ehlﬂ-q‘ldaEBman glpetuh@l &“hangh;:ator has a

i n_thicknes the sult of  t
t neE SRR ErcRy and o cahhs Tifedcat oy Ot Wit contslt under
| n@lhféﬁttﬁ’é' pad\'ﬁ(iﬁiceh D1 Sainhcan t}éq}t&ﬁeﬁ thelGtfier O \Qﬁl‘i Qrdewce for
has a spindle or threaded rod which can be fitted at
onzﬁppéyldg wpdchfical ohdst toabat@nact arede suchvdsiactmldrive ppadvhush accepts
aced. The s Psfnfl e can be fitted at the other en

VVI ‘Earﬂ‘béatﬁ%vietg@ e Indispior qisplaye dher digplagegeat of @etmg resulting

f}B@lcataplpggﬁ%leslﬁ . Tﬁ%ﬁldk‘?& dﬁ s‘?)oaslaig .t)\ém{:a‘i@ 1%{3%@8{1&1% of inches or

d| pilligeens ntrheiEldchennaddlmsﬂ tird Fgmdlntkd omadviituiolyd Prédision
| oad. The Indicater display is typically

r eﬁr@sté rtand tperovide pabitisy while paking the measurempats. The lateral
ctroni ¢ lndicator, ca »

o SRS odPS Rl BLpE AL R Bl ShafeMenls fifseo.s™ from

t ajgiyna gtehernzeb@meemk Pad Eebd AhEIA pardlielBRS é’ﬂﬁﬁ@ifant area to

the "pad can be sufficient to permt neasurenents at

I epsmlmrﬁformrmmtacahglwecigﬁxe g4t @ad and Ehceﬂabﬁ:ontha p”Eimb ezrto be

be fl |1 el ov a suffjcient area
testeg can ge pf?ic under the at contact Jl'he thickness of the pad can be

measured prior to applying the load. Calibrated balance weights can then be added
to the balance pan for a specific resultant load. The pad is then compressed under
the specified load. The Indicator can display the thickness/height of the pad under
the specified load. The thickness of the pad prior to applying the load minus the
thickness of the pad under the specified load can be used to determine the
displacement of the pad. In a non-limiting embodiment, a load of 20 psi can be

applied to the pad. Measurements can be made at a standardized temperature such
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25 permt uniformcontact between the test pad and the
flat contact. The pad to be tested can be pl aced

wanaenogibe flat contact. The thickness of the padusang/009563
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be nmeasured pri or to applying the |load. Calibrated

ba| t h
7 o 208 BFiePiehite 30 bR, aBRE R ki b B o8 nRhure of
coppessedcu nﬂﬁg meloR oTRRGkr hhcqtﬁelss cIH Be Iapgn@a%ieoeb a pad
can di splay the thickness/height of the pad under

t heamgpeor fa #pad lgek samipde.t hi ckness of the pad prior to

appl yin the oad mnus the thickness of the pad
under t L‘WW&CWMHHEI&M&B&O% w§ tf’f)nﬁéi"é% ReEcenh ¥olume

gi f(gﬁﬁggsﬁﬁgg c%éllﬁaﬁdneo@gcmgghpelaﬁdg % gh tﬂLteérggi dp?ﬂgg QHHEHﬁlstmg the

Memd itaren icidero. bEh¢racirad cam tiehdedaised mﬂtﬁee;maﬁmh pi#2ed on

such 15 WD 2004/ 094108 PCT/ US2004/ 009563 as ro .
%rtli@rSéandmderéWé cantact wish theesidhgn OF theontsst #als@eﬂ &5 afrom

0 sS4k

th kn és% %gl}fn pgcx%?eg +IL %%szpg&aﬁ%%g@%ga%: e oélf) {:lgr% )y and the

paspetidedr thRRAESS meaktﬁeﬁeﬁtclfaﬂlie thikenndtee SO Al Ferdnds & Without

procedure for neasuring percent volunme 5

compyiag dharsperingencesihe ﬁ@mefaemﬁﬁa@nhyelgh@cmdm agded gmthetpan to

grgdl?] f(t))r%g of ?5 g’tﬂ gjblésaﬁ) {)qﬁe gﬂ)éslgxhg@% El{ con[a%ia dThe reading

zer 0. he con can e Spect iren

Pl R ekt §ecinidhthBkAds hﬁd&tlamdmémﬁ:éméﬂn @af B8 hdk awei 05 +/-1
the edge of the contact at |least 0.5" from any edge

of secprdss pElag measurepppamt QW@I@F cam he pepenisde makingrfive mepsurements

specj.pen _and.t he eci nen ick »MEASUL T t ca
peniftEnEpGitons op it Spekinnsd 165] T3, ADas SBe L At

Sp@&ﬁdﬁf@&“@m}é@ contact, sufficient weight can be

added to the pan to cause a force of 20 psi to be

appl | edIn nomkbmigrecémipoditbgntt He podishiag pad ?ﬁﬁélermazﬁnn'glvention can

for e speci nen thi ckne under | oad nea ement

et 23Ry o I Pt B ected & fracion v and the Second

pr "\East pAHiREy EGRREES | Yfe SRBAYHERRE e polishi
fa8€lﬂ|¢ieresn no]z)litf&g{ré}s on ?he spg?:llf rrene at ﬁ aa§’t 0. Zg'po shing

apperct cansicngs :SZBamJ&r toofluillSranspgt batsiewr tHedfirselayemaral the third layer.

non-limti na enbodi nent,, the pol.ishing pad of the
pr EBEH{ GORY: GTRfigM Inselecting, &%@eﬁaquf@tr ISFWBF sggond dayer can be

f’g{;ﬁg Laﬂg{ty of H{ér}ﬁeﬁéﬁé}ll tlé ﬁf&eﬁF&Q rﬂx‘i Pty %&{gﬂlln% gﬁxg ?@ﬁf&e first

east connect
Thry&em e ltaiyE Iay@if Irh@n@ﬁlﬂrﬁtﬁh@@nbdlﬂﬂeﬂ@&e%&orﬁﬁla?er can be
barrier to fluid transport between the first [ayer and.
t heomprised of ay@atsfrlaﬂovhrﬁw esgentially irparmepllp to thespalisking dlyid such

ot i e e bt ot PG RR AR € Riipayishipe nuia
pol i shipg, fld)ﬂlllﬂntﬁrfgoéﬁﬂscﬂﬁrnéﬁtr e firseM§&r, s&lofd URr tahdi bfltional third

layer. In a non-limting enbodi nent; the second | ayer
c alayéreof the polishing pad of the present 1nvent10n can be at least partially

connected; and an opening can be produced in each layer either prior to or after the
layers are at least partially connected to one another. The opening in the first,
second and third layers can be at least partially aligned with one another and at least
partially aligned with the platen window of a polishing or planarizing tool.

In another non-limiting embodiment, a three-layer pad can be constructed by

at least partially connecting a first layer (i.e., polishing layer) to a second layer and

16



conprised of a material which is essentially
i npernmeable to the polishing fluid such that the

wo boordodieg/er does not becone substantial ly satPCEUSI04/009563

with polishing fluid. 25 In a non-limting enbodimant

the first g second | ayer and o$t| onal :'[I
| ayAleagkpar Eﬂmgﬂmgthﬁa?foaﬁ laygetgys HURRYST{{-&nthagor subpad).
ca t 0 b

cannicuBhel SASHmRRle ocfneri PR22 6, amARTSERARCALBH
t heconimeteialy available ﬁraaSlodreathctcﬁ'bd)mmdcuan eomprisd theahigd layer. A
anot her. The opening in the first, second and third
| aywindow aReHag san b gutino-the fisst] secand aprbthisg;layers aedescribed
anoth | egs [. . h the

\‘>3’1ous"i>'1 gow ¢ I;}I z;p f\.‘?f'gleﬁ %ﬁ-'l %lrl[ll%ﬁ %H%‘%ﬁ‘g’.gfﬁ‘\g“ﬁe Ofjening can be

an %&ﬁﬁgﬂhﬂﬁn'shﬁ'ﬂd Ihaﬁng ﬂ’ﬁﬁéiismﬁ@bf 035102 ©2; barg pofi@endPWith the
be constructed by | east partially connect i ng a
f i rleng iy sadiglly, @rlentqsbandﬁnwd Ky from the centeeelothe pady eln alternate

parqong\lfrflw)g Hﬁ’é@gﬂ? : epc%wgggﬁ%ol Sfé‘? t?%ﬂgai{%l%z?j | B prior to at

(1 .18ast pA3@By @bnried ﬁ)to thel fecéhdf 14YdrN8f tHeUpehinichh B8 cut followin
enbodsl ﬁent ya 22. gﬁ? di anet er SUB;JArIV suqfope g £

10c oratdgasi mrtwlbamnb@mgetht fiosh feeded and thardripyarat dula cmanrhrmtmg

rise the thi yer. A . W ndow openin
tntoRangty we briQayiahng o Ietheperty e aneteE Gpr Besas laver,
pr ea\ﬁ' cﬁiéﬁin% Af ‘b@ IcQt into 1H@ fﬁ'stfdﬁﬁts@&fndrl%r a%é@rﬂﬁlf‘ Ghe release liner of
nmbodi ment’, the opening can be rectangular 1n shape,
havthﬂ scodndiayst carsbofenthved, and2h®'expdsed adhessichn baaded to at least
i | al |

wth t long axis r orj.ent nd centered 4"
' I cunra oty apssrdto g SURPL R sead b preping % be cut

1 SS gg;ﬂg)' e @ﬁlfpgd&{?ﬁ)r PP L A ‘ﬁﬁs rﬁzﬂ éd?ﬁ@ctf;}rgechc?‘gﬁ@ah Yo the first

prior l'east parti a dnnect |
secnddet@ydayerqrad tabentiye niThe opemng)m the subpald lcamiba gt ]b@st partially
at least partially connecting the first, second an
t hi dignedyrandhe ppening igrihe fipst ang §CCOBAIRYAT e tSPageR 6ap P? dnserted

| avigl dt%?%y?rﬁn@%f h%aﬁgerrﬁ)‘y tdnﬁlth% eﬁéﬁ ?%o%g tl{x% é)tap@r can be filled

secon Into

andwik eaittol fayira vﬁﬁ\ﬁ@ﬁbds )pre\lidﬁﬁlyr @éseﬁlsal hereiar of the
second | ayer can be renoved, and the exposed adhesive

20c an be Usegother aen-figing empbodiment) {hecwindewican e fersregnia the first

30

SUBA |
| oY ok Bu S iemely B BRSRush PR iRy Hirq Ryer
ConiyaediniA n% ah Bﬁelﬁh@ﬁﬁﬂ ch@ bk Q?leﬁétrpﬁhlal@%nﬁ&@&nt@ th@¥i&¥% and second
pad asse e opening in thé subpad can be at

I edsyermsdmlﬂy lsn}ch thht tgﬂ epenang i thb¢hiophyemnyy ak feastrgartiallysaligned

and second. | ayers. acer c n be inserted into the
opeW“P\B]eo‘f"“E‘ﬂ 13 F d%?ﬁ?i“ HECTAERY- above t he
psspacer

previ ous scljpthggmhergﬁeﬁﬁ Blﬁrgtqa% O?g?e I% lﬁﬂfh\é’pﬁﬁ can be

norbdnhmtéd tocat ded30gl pomioh of tikesevbmtiavercdsingogn ddhesive. iIman alternate
the first and second | ayer assenbly as previously
de s liyaHing embodimentiy t]pqqérsg kiyegiof thy @elishing pad 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 the third layer using an adhesive. A suitable adhesive for use in the
present invention can provide sufficient peel resistance such that the pad layers
essentially remain in place during use. Further, a suitable adhesive for use in the

present invention can at least substantially withstand shear stresses which are present
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cont ai ni ng an opening then can be at |east partially
connected to the first and second |ayer assenbly such

wo bait/ov41e8 opening in the third layer is at | eaBtT/US2004/009563
partially aligned vvith the window in the first and

se e 0 .
n@grdg%e pohtsﬁ N O Ip all‘léaslé) etsshgmip |etsoh|&g é:a?) gtdleé%mubstanually

be resid @ﬁaﬁk@ﬂamnaismlr@aégra@tmrdhhﬁg ud. TheagiesiRetan be at least

| ayer using an adhesive. In an alternate non-limting

e n’@@maﬂﬁ applied; yseng ¢qn§¢ntlcmyleﬁecluﬂqueh &ngwnite meméﬂltﬁdoaruwm In

onnect e ast a ortian o

g in Sng smipopyor diadne s Rinbs B 2R Pty apptied to
5| eawd joWer E’&’fideQﬂ o ﬁltshﬁyhhéﬂdjthls %ﬁﬁér éﬁ%ﬂaé@oﬂhe%g&ﬁﬁ'lﬂ}% and/or

A sui tabl e adhesive for use in e 30 present

i nvlenadhesive am by aneabe pawihfly epplied tpaled lowes swifanead tbaisdgond layer

t hat ,t he adI er essentially remain in place

duFP‘ill{,;h ?‘)lé ?‘heatﬁ ﬁrf%ygm e adhesive for use in

t he @l‘gx% %hés‘i‘&é%h'b%hﬁ&% f%lﬂ aSFRIk vaH tofi“ahhék\le)’matenals known
W t hst and shear stresses whi are present 17

200dHH2O4, GBCIPASTYUISDO DAited 8 6chtactl adhesiyes heregsake szlmsmge adhesives,
pl anari zati on process_and noregver, can at |l ea

10 gy seRCHES aﬂlpe)slve? gt ﬂel[&q@ﬁql}ﬁf‘fﬂ, tl;gﬁ@opgaﬂgzt qﬂh@swes and curable
deq ﬁﬁek OfhcHUE Hs?e?nngTih%eélg%keSNXﬁ llfrﬁﬂ?égxa?ﬁeplé Eqhitable
par a plle usi ng tonventi ona I ques nomn

to strhﬁuﬁit Iahlh@ii/eﬁbin Bathosém frof p(ﬂymﬁﬁne’l@dhebllvﬂs ta!nﬂ @poxy resin
enbodi nents, the adhesive can be at |east partia
appinestyes osush ap ghase ased onrthe diglysidyl jgther pf Btsplpeatyb#\ alﬂeln-hmmng

e MRS QP3RS el a3 RFORTIL Yl ADACkn chlBmeric potymer

esive can east

15| 0WRd a3abkifFae efint IBRitslHe @mdtoh@yierpolﬁﬁas thebelpiRen from natural
surface of the third layer. The adhesive can be chosen

f r cwRberspuipl wab¢re9910tiﬂata@ rebdiey.epokiiseluindere, pabitriny] alkyl ethers),

t he, arnt . .. such ed.to contact qﬁ?e

pr gg(glﬂragh?é%egl %c}rvpcs Sélnlg R8s thé)ge Basig op,COPOLYIIELS O et?lyl\flg)(}’l acrylate
adBRs S tic abiat bRk topsiass\aeh ad fifrenPPhmddlené-styrene, and mixtures
adhesi vés, and curabl € adhesi ves, ~such as

t heharosfet t i ng adhesives. Non-limting exanpl es of

suitabl stryct.ural d esi ves can be chosen from )
20 pol yr e thATETIGHUBE GRBOEREY AR O IvG atlssi G en be applied

Sugd %ﬁb#ﬁ%ﬁ?s@ﬁf&’rﬁﬁ‘i&s@ﬁeﬂﬂ Sy %k E’c}{u %td? Gh"ex e, or from a water-

blsp eno exanp

pr dasedremssios ot from adiaaswmsed alerdlmc‘lhmd mearadheswe” refers to an
el astoneric pol yner 15 and a tackifying resin.
Suirdbgsive ompsisHigey n@VBBFI!m@?%nQi&%UE dnaierial éhat Cap ke heated to a

nat chl na

oG st 4 ERLoar e RS B sulilt g ” Neifiing exampies
25 ad e shivdle hatGhilt acﬁﬁslsmna& &B&iﬁft&ﬁ%ﬂ@l&{é \ﬁﬂ;fwcmﬁ:r s

of 2-ethyl hexyl acrylate and acrylic acid, b

copopglpmess, siyedneduitasione snpolymessd !eéx_yé;rste;kryénecy_laaﬂdopolymers,
T bl GRS s R, Bk 8 SReS oPE B anc
dimer acid, and polyurethanes.
In a non-limiting embodiment, the second layer can comprise an adhesive
30 assembly. The adhesive assembly can include an intermediate layer at least partially
interposed between an upper adhesive layer and a lower adhesive layer. In a further

non-limiting embodiment, the upper adhesive layer of the adhesive assembly can be
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to a substrate using an organic solvent such as
t ol uene or hexane, or froma water- based enul sion or

wo ecaanatipel t. As used herein, "hot nelt adhesipPer/US2004/009563

refers to an adhesive conprising a nonvolatile

t herBRP bartal '

| DEEBR AP IRl e SRS SRR e ahdover
| i aihiesive Noyer bf thetadhesiexassgahely cad befat kusttpabhiatlysohnetedd to the
adhesi ves can be chosen from et hyl ene-vinyl acetate

c OpRREY swface (gfttyer third_lgygra df l@ﬁ@teg@g@jpsyﬁ@feg of the adhesive assembly

t hyl 21 S, .yest ers
por etk ited o ihe s BT RB L et AtRuF RUGhF ssropy tayer of
di ;eipaBstang pad. THeBpePsidlowdn ddiRa]vEULRENSNDE adhdsi® assembly
non-limting enbodi nent, the second layer can conprise

- ancaadieesslegted Foom sheendsi-Ymitingeexaniples iof edesivesipreviqusty mentioned

10

15

20

25

30

include an internedi ate .| ayer at |east partiagll.

| s 90 B Totie cogpasn R epgrand dhaer adheside fayges cach
adb@tieV@nkRY 8dhesivBs. aThélhdiSive aBRAmlY Bid b GPRPQ iARAL art as
t he upper adhesive | ayer of the adhesive assenbly can

b etworgdeRd@bloomisapeCT NOg2 diiting e9b0des af suigblstadhesive

G T O e

as§itesqgNisksm. at | east partially connected to the

upper surface of the third layer. The internediate

| ayer ofn ndrelimitingsimbodassdnthe polishang pad sfethe present invention can
the aforenentjoned suitable materials for the second

| aSRERPIEE astish Yo 13 SSHIIg a)d e andri ENifEhI3%eT, A¥R§rein Gagh layer can
ad ' of : [ V.

el SIS ApRpEheC Trk Ve R BR8Nl vang Ui Bcrs can be at
pr lewst pastiajly rabighédo nActasthiarpdice. wihdowa i be foriedi wighin the opening
enbodi nent, the upper and_| ower adhesive | ayers each

c avsipethe gpgthed pPrsyiously described degihesi ve assenbly can be

o A & R AD U b

asgpilivd k@ theadp ahdror béteonh B@FR S ONTRIWindbw YiréaVsti thé Bbshing pad.
from3M Industrial Tape and Specialties Division. In

nohbg ¢QatiNg gan prayids anyrane of ke foblowang prgperaigs.ofor example: improved

present _inv iLQn_can _conprise fi.rst layer,. a

S cEaRRregHL Pt s SndSY e RErp R0 ypioRfonisEinEk, infiyeyed puncture

Cafesis@APM and Ror ARt LBREUNE propeRidPerteNPathg Edtecnigrisk the materials

second and third layers can be at 15 least partially

al regitestiprepionsly tfor wsepihalesespmti yercafith polisiimgepadai fohd non-limiting

t he openi ng . usi nggt he net hod previ ously described )

heFBPMImERL the Conting faft be #63HIN-MaPe HNesr3AE nWhiCh can be applied
oat.l fng.; [ y. [ 0ot 0

and/ doir? lgta{koér)ngoggé}[ 5@226%’1‘ l{? }e%vé ' é@@r“égﬁg’%’ qshag’% eﬁ’ 6 as a

poblesdof@gsingttecurddre t0ain regctCidfofih ehe ctatiagy The @pplicatibe of the

follow ng properties, for exanple: inproved
liquid can be accomplished by a variety of known methods, including spraying,

padding, and pouring. Non-limiting examples of suitable materials for the coating
include thermoplastic acrylic resins, thermoset acrylic resins, such as hydroxyl-
functional acrylic latexes crossiinked with urea-formaldehyde or melamine-
formaldehyde resins, hydroxyl-functional acrylic resins crosslinked with epoxy
resins,or carboxyfunctional acrylic latexes crosslinked with carbodiimides or

polyimines or epoxy resins; urethane systems, such as hydroxyfunctional acrylic
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20 transparency of the wi ndow area, inproved abrasion
resi stance, inproved puncture resistance, and/or

w@niot/094abs ect i ve properties. The coating can CPOPUSBB4/009563
the naterials recited previously for use in the

S€ ?anﬁi c%o%%"lﬁ{ktegfwi{hgk?otlf %c'yglllyten, %élpog%aé ﬁ.m?ioﬂzﬁ rllcla’ rggp% crosslinked

enbo I men can I'n-

coahtmmelamecfa)rﬁxamebﬁieaeahs Qamids-cardd 1§¢uydnata$erannated

sol vent sol ution, dlsper5|on or aqueous | atex; as a

rrelp(epowm%ré, €POXY rpyirs, quAF aSrm%yarmlgcr: easin @r@ﬁi%mkﬁhwnbdnsx)henol A

react to coat i atipn of th

|+ §Eb st phengfc i enasinki SAIEbHERGOER PshAcins: polyester
5 netr&%’ss sudgd wr@g/ls&hﬁadtéwpoly&?é}@ bﬂssm@é w[iﬁlurhbl@ﬂnne-

Non-limting éxanples of suitable materials for the

c odonnregdehiyde resite arrvetlnpxpyla@cmanatea:OWIth ep@si erosslinkers.

therm)s:i acrylic res% such as hydroxyl - function
st ka8 b

acryl i c 1P 2MORMiLipg gmy ed:palgln &2% OF ARPEEANHECTY 1c latex,
”El“ﬁﬂém&anz&: i il@k&Wﬁ{stﬁﬁéﬁ BYdd Q¥%khiblyi Nehi 8ARng can be
acrylic resins crosslinked VVI ep Xy resi'ns,or

c alabpiquf torth¢ topreand b@uoml sucfatest o xthes windossarem Ioéthewed:dnd layer.
ar bodi i m des. or olyimnes or e resins; ureth
10 g’twﬁlga I@Lﬂfﬁhagoaﬁ@a«c 134 aﬁré?ﬁ"aﬁﬁ*a@ﬁa%rrw 0T qiegn adhesive tape
20%{1 ggf}c]&ﬁgt ggéecar g‘gﬂ{e%ﬁ%ﬁg’a rda esin crosslinked with

pol yi socyan mat e-funtional acrylic resins
crossl i rMhegolivhih pacofuie peesenrinedrtion yde be easemm combmation with
di ami ne-cured i socyanate-term nated prepoly
ep@sevsm@% fluids, sighps aghs‘m%/%mrwé, Vhigh r@rfe:k@fw uhqbé @rtyi Nop-
[
i IRERE s nplFP O i3S sMarie AP URE i BE pREof I PRk i,

15SUGHcIede Bt dFnt linhiesdntoneé Sorre |d}’§éﬁisécl $n Un&bSlatek Pdtent
with nel am ne- fornmal dehyde resins or with

polﬁﬂpﬁé@mﬁlﬁ’é@ SriahNumbersdI 8%, ik and (P82, A, which were both
noritd B Pt 300 hiE e peh e 0T B B g o AIE e

st %Kélﬁﬁ!g fihidtdaa tRafkteRHSQ&IBItWeenlthe firSiahyd?bf ¢ pddand the substrate
applied to the top and bottom surfaces of the w ndow

ar éabepolithed s€bwpelishingeor plandrigipg|precess oan influtlegoving the
can. b er f

205 cinoliftis BataTafiEtio it st btk BuSHRAT dhvasicsy oF polisying fuids
ar g sluThss 22lknsWh 18 piRag. ONohh hﬁnﬁﬁgﬁﬁfﬁgpuﬂf%ﬁme sfifles for use

be used I n conbination with such as

polin giei prgsent inventds, invlode klueries dompwisingmbtdsévegpatticlédo Prbrasives
limting exanpl es of suitable slurries for use wth

t hdhas gan be upgindhe @eﬁtesuw&ﬁ pasticulats cexjum pxidep partigplate alumina,

no e . r ni

papahlcTla i £ad e Tl BT Ciftelal s 3o Bh The
25anghofisHiSB8f sépfi@ondubiof bub&ﬁﬁl@s BRidde Hut hROndNimshtéago IRD1200 and

2001 and are 81?3%?4]1?% In a non-limting enbodi nent,

t hdLD330Q svsila odeln Inve Newtagk Pdsandl $ramihipense DRed00 and
i rS%}ni§pae¥s%r120£vatllgﬁe rilrom E“b ttl\qlcroe ebc%rtogl%s ?\/Iaterlals Division, Aurora,

IL.
In a non-limiting embodiment, the polishing pad of the present invention can
30  be utilized with an apparatus for planarizing an article having a non-planar surface.
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
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to be polished. The polishing or planarizing process
can include noving the 20 polishing pad relative to

wo be4ouass r at e bei ng polished. A variety of poPdEIE1994/009563
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fluids or slurries are known in the art. Non-limting

exmeniee saéh Gl MabbRerit!ofiid BRI IR the AR 61? aﬂg%h\?lg REGRS Be sturry

ain

invention include slurries ‘conprising ‘a
paand ©F pianariping sinfas oftthepad @nconectaetiplamarizeahs hou-piagsr
e cerjumoxide, particulate alum na,

i n¢cl ude I‘tiCLi|a | [ n
pa?‘i’FaSEPg arfi¢le In 3 jurtpernon; lrpiting-embedimeng, the planarizing

C XL . , : Li Shina of

e anlde E Bl ot Rfe\ e AR ARARD drSithfif e syrtace of
t othe Ipdd. 2 @On@EmbmitingXxaA6pleavtad sihabk ehavingosiahs incRfles a
Newar k DE and Sem Sperse D-7000 and Sem gger se 12
aviaFihapical stpyequapnsdiwikh an dlepeive diskivdhich\ahradesahe work surface of
Di 4 $h@n, Aurora, IL. In a non-limting enmbodinent,

t he g’o ishing pad of the present invention can 30 be

uti|izelo ani difereiveppaiaditite Embodth@RARkheZplatar Hingd4ppafdess can
havi ng a non-planar surface. The planarizing
appelrde as appasatps FQris@adycting tindsit mgtrotogy of fle artioledientg polished or

g ot PR S B PR SRR B g g rom
200 f%hl ARNEGETLESE 004 R0R5ARA Niheriat NEAM R@&a}a@tspfeﬁgam-

novenent of the pad and the retaining neans causes
s|IBEGy ang fibaxaeorpl anar i zi ng surface of the pad to
contact;

nd. pl anari ze the non-planar surface of the
article. %l'ﬂongl l?ﬁ?’gﬁg}eboﬁ%‘?qt’i #Pﬁﬁg?&maﬁeﬁbm@mf%an be placed
pl anatylfidfigal AEREEARE UndC@R be iBHOMHS
t he o}lb i shing or planari zi ngrbgh#geggoo ?%ﬁtﬁéo%ggsw%ase
nowith a dyer afadhesivel Suisible adhsstvabban includwiangidawariaty of known
[ ngbudes ﬁ gtﬁcgani cal. arm equi gped with an abrasive
di SREWS e 1 Ao PHERS™ oeiexamplea the R3d cap he placgd opgheyn
aldyghdddal ¥R td? bk i i |edd i
apcgar at us can%?én%ﬁ}gﬂgﬂ g’ﬁgggggir“g%‘gm? %Jr}ﬁé%%ﬁ%ﬁt#gmgt mncludes
i eeany ofeondictigy iesitt metralogy of ehehiicly bpivlgi polistkdor Thelfhd can
pl agﬁri éed. rﬁm’nsr cial polishing or planarizin )
agfdHed Sech hreitsyidomyirea pabhe aligmed witk thermetrolagy wviedew of
SYgdpaepAPpl i ed Materials, LAM Research, SpeedFam
| PEC, and Ebara Corp. In a non-limting enbodi nent,

the padhefprédest vemitis nivre PartioMaflf AeLRibel 3¢ B foRGwhg
cylindrical metal base; and can be connected to at

| &¥amplgs.puhich are infended toobesiblugtkatinietonlya singy emmefous modifications
a ' i t abl e,.adhesi ves can i de a wid )
o ARE Y R R EBPEE o1 ke RTHE h Tinkt pivgroise
expemficl, allardadd paremBodr| A6 8¢ wikrihe cylindri cal
metal base or-platen of a polishing or planarizing
apparatus that includes EXAMPLES

Example A

Particulate crosslinked polyurethane was prepared from the ingredients listed
in Table A. The particulate crosslinked polyurethane was used to prepare polishing

pads as described further herein in Example 1.
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a nmeans of conducting in-situ netrology of the article
bei ng polished. The pad can be placed such that its

wowondowies ea can be aligned with the netrol ogyPed/nsmos/009563
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30

of 20 the platen. The present invention is nore
particulariy described T th f?l TOWi ng —exanpt es,
which are intended to be ill st{ ative only, since

n ; dificatirons and variati ong 1T Dbe

aglg%% those skilled in the art.“ﬁ%%‘?‘a%ts‘}qﬂerw se

specified, all parts and perCengapes are by weight. 2S

EXAMPLES Exanple A Particul ate cross]inked

po‘i“?‘@#r@t%ﬂé’ev(é% prepared fromthe i nf¥%i ents 1i st ed

in The particul ate crosslinkedspol yurethane
Su}-%gegt @8 prepare polishing pads aslddescrl bed

f unether isbeutel ketdrie sokaapl e 1. 30 21 W®6004/ 094108

PCT/ US2004/ 009563 Table A | ngredl ents Wei ght (grans)

Charge 1 di ami ne curatlve (&hatgm?d 5 surfactant (b)

1sg’c arqeﬁ% I}Xl?ctloﬁ %lymgr %2 e sol vent Ch ar ge 2

i sOC ana unc lymer (c) 0O aliphatic

pOiliﬁh_ﬁﬁ@M@gﬁb@abﬁlﬂz (@46 10 (a) LONZAGRE MCDEA di ani ne

Inc whi ch describes it as nethyl ene

5 (R EC B HEAhn S T a8 rocucs

REHdics PR @the He¥ 'i'feafs’m&ml@i\}\ﬂ ﬁ:fhgﬁ‘galéﬂhglanahne)

Pro ucts an em ca S, escribes it as
t h) PEARGNET #108 mmfacmm,l obtsiaed from BASH l![?:drpmfatmml uene
oly(tetranet hy| ene glycol).

d d
Dla'@i’/%‘rﬁéa”at@% 51- T B epohimeropORITGA g, Piuss R Chemicals,
5 11 BN qcn RO RO o AR A Al BN A8t of otuene

D| vI'sion, crl
diisocyanate and poly(tetramethylene glycol).

(d) DESMODUR N 3300A aliphatic polyisocyanate, obtained from Bayer

Corporation, Coatings and Colorants Division, which describes it as a

polyfunctional aliphatic isocyanate resin based on hexamethylene diisocyanate.

Charge 1 was added to an open container and warmed with stirring on a hot
plate until the contents of the container reached 35°C. Stiring was continued at this
temperature until the ingredients formed a homogeneous solution. The container
was then removed from the hot plate. With stirring, Charge 2 was warmed to 55°C
using a water bath then added to Charge 1. The contents were mixed for two
minutes with a motor driven impeller unﬁl the mixture was uniform. The contents
of the container were then poured immediately into 10 kilograms of 30°C deionized
water, with concurrently vigorous stirring of the deionized water. Upon completion
of the addition of the contents of the container, vigorous mixing of the deionized
water was continued for an additional 30 minutes. The wet particulate crosslinked
polyurethane was classified using a stack of sieves having mesh sizes from the top to

the bottom of the stack of: 50 mesh (300 micron sieve openings), and 140 mesh
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pol yfunctional aliphatic isocyanate resin based on

hexanet hyl ene dii socyanate. 20 Charge 1 was added to
wamoapenogcont ai ner and warnmed with stirring onp@r/iis1004/009563

pI ate until the contents of the container reached 35

[ Liyn
ORI 5¢ el bk ERRSHED i aune

c opdreiculate froua shet mnemmlédmmgm inat 8QsiCaseen. W t h

stirring, Charge 2 was warnmed to 55C 25 using a water

bath then added to Charge 1. The contents were m xed

f cExample i nutes with a notor driven irrpeller unti |

the m x i form. The .cotents

t
5 cont ai nibalshoe PHLRO BT ag PFRaRIecTeRynRet b Serethane and

Ki ¢ /@eH1AREd ?&y&%&aﬂs 'bﬁﬂbnz Gds pHPhRY. froth ke ﬁgfe@wrﬁseﬁﬁﬁmanzed in
vigorous stifring.of the delonized water. Upon

cothplfeliowing Tablet he additi on of the contents of the
contai ner, vigorous m xing of the deionized 30 water
was continued for an additional 30 m nutes. The wet

particurate crossiinked polygrerhane was classified
usi ng a stack of sieves having rresh sizes fromthe top

10 t Olngfdge@Pt Tom of the stack of: 50 nemisbgg%amsyr on
si eve openings), and 140 nmesh 22 WO 2
PCT/ US2004/ 009563 (105 mi cridmrgg &éve openi ngs). The
i sol at par t cuI at ssl i nked pol yur et hane
paPatrF”ﬁ tcé"SISirl E’“I?fga?ﬁssh was dried overnight in a
Bxasple Acanpl e 1 5 A polishing pad2¥dnpri sing
partl cul at e crosslinked pol Y8 ne and crosslinked
pol yur et hane bi nder was pr emre%é]‘?r omthe ingredients
15 SURDBahZedundionilifepaymemicng Tabl e 1.4iapl e 1 10
I ngredi ents Wi ght égrarrs) Charge 1 art| cul ate
crdipheiipRelyispeyapaieddhane of Exanpl e 87 Charge 2
15 | yanat e functional prepolyner ( 410. 4
aI| %&‘% @npol yi socyanate (d) 102.6 6?gl yst (e) 0.25
acgletyie ssRetent 120 20 (e) dibutyltinygylaurate 95 %
ohtai ned from Sigma-Al drich Corporation.

20  (e) dibutyltin dilaurate 95%, obtained from Sigma-Aldrich Corporation.

Charge 2 was mixed using a motor driven stainless steel impeller until
homogenous. The homogenous mixture of Charge 2 was then combined with
Charge 1 in a suitable container and mixed together by means of a motor driven

25  mixer until uniform. A 930 gram portion of the combination of Charges 1 and 2
was then introduced onto each of three 26” x 26” flat molds. The molds were fed
through a pair of rollers at ambient temperature to form three sheets that were
0.100” thick. The sheets were cured at 25°C ard 80% relative humidity for 18
hours followed by 130°C for 1hour. A double-coated film tape with release liner

30  was applied to one surface of the cured sheets. The film tape was commercially
obtained from 3M as type 442 double-coated film tape. Circular pads with a 20.0”
diameter were cut from the sheets. A window opening was then cut in each pad.

The shape of the opening was rectangular, having dimensions of 0.5” x 2.0”, being
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Charge 2 was m xed using a notor driven stainless

steel inpeller until honogenous. The honbgenous
waorzooyaoof Charge 2 was then conbined with Qhear/gs2024/009563

in a suitable container and mixed together by neans of

a p?glgc%neg;vl' }’lﬁﬁle%g’ )é? adlrlamy' 4r1e dfa%irpe {o‘re%gzp ﬂ'%%r{ge center of the

e co |na arges “Bhd’ 2
t th | THer ad Wopefing W8 sea’:léch o@ihet 1hfeeeld26wm<a 46x4°f piake of 3M 442
The nol ds were fed through a pair of rollers
at deyhie-sided t@ﬁpérsa@%ﬂrecqr@trﬂ@mﬁrpf 0d@ @hb/éstgr filmat cupeyith
0o" thl re cured at 2 nd 80%
¢ e ioh el e E pHEBBerbt. S iy Mpdig ang imly
5 hOlitachéd EPieleRp @seataaﬁesweldmh@mexw IM 44elgRs eA'WnBSdSw $65in was
was applied to one surface of the cured sheets.
f i thentpagraredaomaheringrédi¢nty listebimTatdel 2f r om 3M as type
442 doubl e-coated filmtape. Circular pads with a
20.0" dianeter were cut fromthe sheets. A w ndow

opening was then cut in eachopgfl, The shape of the
openi ng was rectangul ar, having di nensions of 0.5" X

2. theredi@it9 23 WO 2004/ 094108 PCT/ US2QR44111Q8m63)
positioned with the long axis radially oriented and

10 centered 4" fromthe center Gharghé pad. The pad
openi n se ed on the liner side th a 4"x4"
-gggmgefcgmlv&f(% doubl e- si ded t ape. g@pacer
COﬂﬁhﬁh@élﬁﬁl@g‘p 010" polyester filmggyt with
dimensions to fit securely in the pad opening, was
pl poedssing dithéglopeni ng and firmy 5 atiadcded to the
exposed adhesive of the 4"x4" 3M %42 tape. A w ndow
resin was then prepared fr |ngred|ents listed
in : : ngr edi ents Wi gh grans) 10

o qul}%%'n?pﬁ%yés-[)@girﬁaeﬁ(ga“Ve (a) 6.8 di t"zzlfr;n@ne curative
(f) 42.4 proceSS| ng aid (g) 1 drop Charge 2 15
al i phat i c i socyanate (d) 28.8 (f) VERSALINK P650
ol { Uer%S/’e Rﬁh@somriwammeequmwefquw fromrrAvid Peeducts and

o o PRy Lt g e e R ElsrERnklen Bppr ebipcicsippine.
350 COATOSYE 3961 addigék éﬂtﬁiﬁbﬁbnfﬁgpslﬁﬂddltﬁe% WMHth{éscrlbes it asa

describes it as a 20 defoaner. Charge 1 was added
20 andefpameal uni num cont ai ner and pl aced on a hot pl at e

Charge 1 was added to an open aluminum container and placed on a hot plate
set at a temperature of 120°C unil the contents of the container became molten. The
contents were thoroughly mixed with a stainless steel spatula until uniform. Charge

25 1 was then degassed to remove moisture and entrained air by placing the container
in a vacuum oven set at 80°C and pulling a vacuum of 1mm to Smm Hg until
bubbling ceased and any foaming subsided. The container was then removed from
the vacuum oven, Charge 2 was added to Charge 1 and mixed with a spatula until
uniform. The container was then placed in a second vacuum oven at ambient

30  temperature and a 1mm to Smm Hg vacuum was pulled for 5 minutes to remove any

entrained air resulting from mixing.
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set at a tenperature of 120C until the contents of the
cont ai ner becane nolten. The contents were thoroughly

worooedomdg h a stainl ess steel spatula until unPdDUS2004/009563

10

15

20

25

Charge 25 1 was then degassed to renove noisture and

ent r ai MeKk @nkaifdt dTlréGh Mas VG ©RRVal RS the @aﬁm‘ﬁ?éb’é% a

.oven set at 80C and pulling a vacuum of

uridrtion pf i Iresiy wae asretllyrubuaedyinfoekipad wEindow dpehindswith spacers

cont ai n S en re ved from the_vacuum oven,

R AR I g m&? g reSiain PUEFiERt bR Avas poured to bring

S [ n ced

R Mo Shd tush ] % Bpoc g " e [ WS PR MR o cure

a odvemigly 2 ambldgt vmmluwmwaﬂsftditduhﬂg ther4 4 piedé 86 3MP442 double

O‘?}%\le an%/ﬂgi ntrained air resulting frommxing. 24 WD
Adaper 39ep Bl 5oWSed Thaapparandilawer sirfacesofithe pads

u ven an ti on of

{ eerk B, SRl MR e S REY AT B S0 fnfr fithbpad work

operfaa:ngmmghmlnmgw@meso as not to introduce air

voids into the resin. Sufficient resin was poured to

bring the resin level flush with the upper pad

surface. The resin was then allowed to cure 5

overni ght at ambient conditions. After curing, the

4'Bgdimpps 2ce of 3M 442 double sided tape and the

spacer were renoved. The upper and | ower surfaces of

t he pad Staglkeddpadyeas constricedrbyl metintisigt the pbhshmmmd/\asaembiy of

PR R0 GgmbtE A 7 aSemal L sitoeiife Pac. a window
i | f
‘é??ﬁ,ff‘%e"fg?rﬁ*‘é‘““‘z’”%& S SO P RTInE PR Wab

c@mmgutﬂr h:rmngaémaenaom otidW” xohOh; bﬂgngvpesnﬁmrreﬂtwﬂuthellﬂng axis
the% %{¥ ad The ﬁr of the opening was 15
r S8 aRpoged fd senisred fre FOMbhe cgRtepOkthe pag. aNext ¢ rejease liner
PO kel FYIRA I
Co e Nt b ol PR BT 1S Bl Ve PO @ Whesive
r dihe polishingpad assémblyewgsahersfitmly lpmdedseitrtiy adiesive, to the
Eéﬁ@nf\él was renoved, exposing the adhesive. The
& 395 JaKgASIUFIRg MGUNFRgE §o Bigh theawindpw ippening in
t Care was taken
umrﬁlg)qggaér?t‘s %dgkg%ﬁl%e? Wﬁhh\/\n}{ ﬁ%g@vg%g%n| ng in 20 the

Suba IV subpad was aligned with the pad w ndow.
Exgamfﬂ R B Exanple 3 was prepared in the manner of

Exanple 1 using wi ndow resin prepared fromthe
i ngr edEaample|3 waseprepared abthe Banet nfj Exarapled| hsing Wwihdow resin

Ioprepare%i fe rom the ingredients listed in Table 3 using the following procedure.
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25 25 WD 2004/ 094108 PCT/ US2004/ 009563 Table 3
I ngredi ents Weight (ranms) Charge 1 polyan ne curative

W@ 0048494188 5 processing aid (g) 1 drop Charge PCEDPS2094/009563

10

15

20

25

30

resin (i) 45.2 (h) VERSAM D 253 pol yani ne- pol yam de

curative, obtarnmed—from Cugnn,: C{.él p.— 10 (i) —EPON-886
epoxy resin, obtained fromsS aP¥ Scheni cal . Char ge 1

Ve AdGiERs O an open al um num cont ai NgJe; A
contents were thoroughly mxed with ﬁ%ﬁ#@ st eel

spatula until uniform Char géhatgevtis t hen degassed to
remgve noi sture and entrained air by placing the

c oPRI¥ATRBE cprrtye (e yum 15 oven set at 60C addd8pul ling a
v I to 5nm Hg until bubbling cea and any
fmy%ﬁ uld;ma rc“a?()rpo

es. The contai ner was renoved m t he

vacuum oven, Charge 2 was e(gldﬁﬁg po Charge 1 and m xed
with a spatula until uniform Thée container was then

pl @RO&Y resin &) second vacuum oven at anmbi ent 4BAperature
a
to renove any entrained air 20 resulting from m xi ng.

T l 1 R A e K .
V) SROLNED 200 Pt BOy AR CLRTRKP b RO HERE Copyis Corp.
polir EEONN&89 dpoey pesin,vabitdned frpmrShetl Clemied. not to
introduce air voids into the resin. Sufficient resin

was pour to bring the resin level flush with the

upper R ' -1 he .
over ni Gpray 1 SERCT SESIR AERrRFE R B A PoSfs were
4" thdfoughlyanixed Wit Astinkbesiibel-sphtdcuritdpaiferm Chagge 1 was then
spacer were renoved. The upper and | ower surfaces of

t H@gﬁ%ég IQUESTROVEHBPIStUFRaRIK griyaanedeir by placing dhe faiipineran@gvacuum

o PP S ] S5 P s

i raridhay emnig sabsidosaMht €odtaindt Mgs YérE\@W fF&H ithe vacuum oven,
ared fromthe ingredients listed in Table 4 usin

re -
F r@f?qrgq: Bovasragdest tocelprge 1 and gnixed with a spatula until uniform. gl“he

container was then placed in a second vacuum oven at ambient temperature and a
Imm to 5Smm Hg vacuum was pulled for 5 minutes to remove any entrained air
resulting from mixing.

The container of resin was then removed from the vacuum oven and a
portion of the resin was carefully poured into the pad window openings so as not to
introduce air voids into the resin. Sufficient resin was pour to bring the resin level
flush with the upper pad surface. The resin was then allowed to cure overnight at
ambient conditions. After curing, the 4”x4” piece of 3M 442 double-sided tape and
the spacer were removed. The upper and lower surfaces of the pads were then
made parallel with the window area being coplanar with the pad work surface using

a milling machine.

Example 4

Example 4 Was prepared in the manner of Example 1 using window resin

prepared from the ingredients listed in Table 4 using the following procedure.
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WO 2004/ 094108 PCT/ US2004/ 009563 Table 4 Ingredients
Wei ght (grans) Charge 1 5 acrylated oliganer (j) 51.3

waeooghtiexl ol i ganer (k) 25.7 processing aid (BOT/USTINOEIS63

10

15

20

25

30

Charge 2 initiator (1) 1.1 10 (j) EBECRYL 8404
al i phatic urethane diacryl ate, obtained from UCB
Chem cals Corp. (k) EBECRYL 4866 aliphatic urethane

triacrylate, obtained from UgRy,ehenm cals Corp. 15 (1)
DAROCCURE 1173 photoinitiator, obtained from G ba

Spkgirali¢ngs Cheni cal s. Charge 1 was ad@eikht ggramsppen
al um num contai ner and the contents were thoroughly
mxed with a stainless steelChasga Ll a until uniform
Ch degassed to renove i sture and
enﬁrgﬁtﬁ:’éd&%?rrn%ﬂwpl aci ng the contai nesrln'lgn a vacuum 20
ovastyhed diga®@@(lgnd pul 1ing a vacuuma§.7lnmto 5mm Hg
until bubbling ceases and any foam ng subsides. The
c oPROSESSEE AMh&2)r enpved fromthe vacuu duam, Charge 2
was added to Charge 1 and mged eia%th a spatula until

uniform The container was | aced in a second
VagitiHidoyen at ambient tenperature angja 1lmnmto 5mm
Hg_vacuum was pulled for 5 mnutes to renove any

entrained air 25 resulting fromm xi ng. The contai ner

of .resi s then.renoved fromthe vacuum Qven and a .
pofit EBRCH ﬁ‘é&% diphaticueethane diagrylgte paRipioed from ULRCherpicals
Wi pgQyv openi ngs so as not to introduce air voids into
the resin. Sufficient resin was pour to bring the

r e&i) EBEORYL 4866 aliphtit lurdthane tpipentylaps dbsdinddaftem UGB Chemicals
resin was then UV cured using a Fusion 30 Systens D
bufBP-After curing, the 4"x4" piece of 3M 442

o RSO ONEL A A AR A58 S, s

| oner surfaces of the pads were then nade parall el

with the wi ndow area bei ng coplanar 27 WO 2004/ 094108

PCT/ US20barge dgssxdded to an open aluminum container and the contents were
thoroughly mixed with a stainless steel spatula until uniform. Charge 1 was then
degassed to remove moisture and entrained air by placing the container in a vacuum
oven set at 60°C and pulling a vacuum of Imm to 5Smm Hg until bubbling ceases
zind any foaming subsides. The container was removed from the vacuum oven,
Charge 2 was added to Charge 1 and mixed With a spatula until uniform. The
container was then placed in a second vacuum oven at ambient temperature and a
Imm to Smm Hg vacuum was pulled for 5 minutes to remove any entrained air
resulting from mixing.

The container of resin was then removed from the vacuum oven and a
portion of the resin was carefully poured into the pad window openings so as not to
introduce air voids into the resin. Sufficient resin was pour to bring the resin level
flush with the upper pad surface. The resin was then UV cured using a Fusion
Systems D bulb. After curing, the 4”x4” piece of 3M 442 double-sided tape and

the spacer were removed, resulting in a suitable window area. The upper and lower

surfaces of the pads were then made parallel with the window area being coplanar
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with the pad work surface using a mlling machine. It
was observed that upon nmanual flexing of the pad, the

wowodowis oke away fromthe polishing pad. Exeampis®04/009563

10

15

20

25

30

5 11 5 A sheet of polishing pad material conprising

r e

Dol i Gkl e o BRI FICRRRS, 1N PRT R BiCbon
sunmmal fleging rof Tiabpadl, ihe winidow trblee pwacfromrthe pdlishiggdde
1. The sheet was then cured at a tenperature of 25C
and 80%relative humdity for 18 hours foll owed by
130 hour. 3Mtype 442 double coated filmtape
Wimg%%éé l'iner was applied to one 10 surface of
t he cur Adhshieépolishinggpadanateridlzompeisiag phtticulaterasslinked

d|a ter were, cut f sheet. A wi ndow openi
qe sthage,end ﬂogae%e%yurﬂhén%m s VS PrERar Ee ipgeedients

r eﬁhﬁﬁ%‘ie@rm mﬁg'lngslﬁlé fﬁ%rb%&ﬁﬁe(gf FRampleX! . 2Fi’ she&evl/z{&ghen cured
positioned with the center of the w ndow | ocated at

t ha agempenatuné of 2€Cpad 80Bartntiya duopditi fog 1 Hbsurs idtowed by 130°C

W, t dhesive.ta .
= o 3ot i veg A4 Houple gty ntpIRRRERIN FedoRP finerygs agpligg to one
15sxﬂlfaﬁE pfiheRErel@hédtl Seeawiclidar rrFitlst\hﬁl £33 dp@YtdOver¥R6t from the
pl aced in the opening and fir attached to_the

exihe@feé\ Windewjopeniyg Wag ghangybin epﬁb o nHesshapg phthe gpening was

.
SR E%4 rb A0 YE0 PR Bl B g TR s of i
powtndow lotatechat theesdnterwd theqpade fath padopeneng wasttberesaled on the
ndow opgeni.n 20 as not to . introduce air .
D et sideor HeTRSIRE. AsSpacEt camirgion Ol Bty e cut with
br §ifenbiBRs tof MSk&urtI§ R thefa DPeNthp, hvis'{tﬁadéﬂ H&?{he%@mng and firmly
surface. The resin was then curéd he curing rocess

c oaftachedio the emqsedmdhgsw ef ihadamS §@nbvm@9~ rezsms@r Kamplgs 5

ﬁ]lcrzcl)u\fﬁlﬁhelq I_:v)v(és rppf&%dsl%qlé eé o g%lﬁgl% %}édlemsg%ted in
atTab’claQ for 18 hours, 45C for 6 hours, 65C for 4
hours, 85C for 2 hours 105C for 1 25 hour, 125C for
hour and PPARD 9fghe EPSWS caefulbepquredingo eachipad “emq%apemng S0
th
I8RO AR SRE S MRS LTSNS iy o e
usresgp lavdMﬂlush wth tliel llmtr patd mrfandl Tt wesin wastslian curda. : The curing

112EB nount.ed, o 0 ecl.si on anite nd. .
soPBErS L o ufetee B H arsmoliF el e specified (e period ata
eqwekimﬂﬁ‘élﬁﬁerﬁ’(\ﬂ% Hé ﬂ)'l‘l'bu@t Extples®) &, 7hen, Fx gl ?ﬁfelfb cured at
through 11 were placed, one at a tine, concave sid
up22°©?hfor he hogsa4ﬁ°€efos6 huuts 6€ fondlhoas B5°Cifpr Masurs, 105°C for 1
pl aced. on th mm from the_edge, and
cehl‘?‘{ffrle?dS Qlféhbh%‘ﬁ@néfl“@%f‘@ Ighoupdgwsctivehe opposite
0. 5" edge was then depressed 28 WO 2004/094108
PCT/ US2004/ 009563

After curing, the adhesive tape and the spacer were removed. The warp or

buckling of the window was measured directly using a Mitutoyo Electronic Indicator,
Model ID-C112EB mounted on a Mitutoyo Precision Granite Stand.

Before measurement, the window pads were equilibrated overnight at 22°C
and then Examples 5 through 11 were placed, one at a time, concave side up, on the
granite stand. The indicator tip was placed on the window, 1-2 mm from the edge,

and centered along one of the 0.5” edges. The opposite 0.5” edge was then depressed
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downward to contact the granite base and the
defl ection of the w ndow due to warp was neasured on

wo besiomdocat or. The warp was recorded in ml | iPEL/ESB04/009563

10

The wi ndow warp recorded for Exanples 5 though 11 was

as ‘ . .
200G BT copiit SR AN Fasd TP aRHEH e R o warp
6 5@asimbassredion2thd (hdivasm [The 8vasp @ag rdvosled in fnillimeserpl BheSvindow
105C 1 hr., 3 Exanpl 0 C1hr. 1.6 (W ndow

or SERae oA F G RTPES ?E&%éﬁz S5 S by 1

(wi ndow appeared 15 distorted) 29 WO 2004/ 094108

PCT/ US2004/ 009563 W claim 1. A polishing pad
conprising a cast-in-place at least partially

transparent w ndow saj ndow I ngs:
tenperature of from O@i&%ﬁg‘%gggtﬁ%# %@B The
pol i shi Bganpysie 50f cl ai mzPcwher ei nigisd pol i gbi ng pad

conprises a first Jlayer and a second |ayer. 3. The
pol i shi Bxampeld6of cl ai MPCaher ei nb besi d firs@.0l ayer

conpri ses articul ate ymer a an organi.c pol yner
bi nder.g’ﬁn*ﬂ‘?%The pol i@#lglng pad ACq)g"scl ai m 26]' erein

sai d segpndhLgyer i s cgpgen fromypgubstantjally
non- conpr essi bl e pol yners, net aln? Pc films and foils,
and m Rkampls 9t her eof . 1°CThe pol hshi ng patl3of claim 4

wherein_said second layer is chosen from f)ol yol ef i ns,
cel | ul oB¥amRledl pol ynel& Cacryl i kB pol yest-&{¥indew @earcked

15 ers, polycarbonates, polyam des, plastics,
an%fHBmJ%Ct%E%)es thereof. 6. The polishing pad of claim2
wher ei nEgahgleflirst | ayp#5°Cs at | gBst parti BBl(window appeared
connected to said second |ayer. 7. The polishing pad

—

15 of diglogtedhh 2 further conprising a third |ayer.
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8. The polishing pad of claim7 wherein said third
| ayer has a Shore A 20 hardness |ower than said first
wo 20081094188 The pol i shing pad of claim7 wherei PCHESD04/009563

third | ayer has a percent volune conpressibility

% han the first layer. 10. The polishing pad of
cIa|n1 Wherein said third | ayer is chosen from
i mpregnat ed non-woven or woven fiber mat. 25 11. The
polishing pad of claim 10 wherein said third layer is

chosdn fr oﬁrrpobﬁlll}g)pagfqommspm aseast- m—glacepaﬂ lg,aéﬁp@;@glly transparent
I fih th
ol T shi ng "PAHO ARG R hiTiek i emperine &1 figpa oG go tess than

5 chosen frqgpssatural rubbers, synthetic rubbers,
t hernopl astic el astoners, essentially resilient foam
sheet2. andheipolishiag phdief elafm 13thetén sdideopising padgorppudses a first
of claim7 wherein said third layer is at |east
partial | y la¥e53Rd @rseepnddayesi d second | ayer. 30 WO

200 5 TR PRES b 0 B9 s

mat eri al . phfticuldie p§9ines hindgn pdniefpotymérbidderwher ei n
said resin material is chosen from polyurethane

10 pr epdi ymerkhepolishipg pad pf,elaine g shiereia spidgeegndrayasris ehqsen from
> ultravi Ol gstgrﬁ%l??ﬂog—cgﬁx&)}é«%s alﬁ% }rr}gm%@ &Hﬁlﬁsﬁ@ﬁf@gﬁfﬁﬂs, and

16. The po erern sal
mat eri al |rﬁlxﬁhe§glerd‘ofom t her nopl astic acrylic resins,

thernoset acrylic resins, urethane systems, epoxy
resifs, poTheeralishing pad afclaimmd whexeinsaid seeraddayer ig ghosen from

material  ROHEEE, SR R RAERS) Krdfs pBBHEs ana co-
15 acrylic rqmiysies, %glchﬂ%ﬁﬂewgotyauﬁ@@ RENR|, SN AR thereof.

nmel am ne- f or'mal deh resins, hydroxyl-functional
acrylé.c r e"@lerm)hshmgs)gtﬂ pﬁkler!n Riwhereiporid firslayer, is @t least partially

car boxyf unc%tgég % {ﬂy e}sstlrrns crosslinked with

car bodi i m epoxy resins,

hydr oxyf ungfd o4 ﬁiamgﬁlﬁabf Eali? 2 &ﬁyris HeeHntdtiByer,

pol yi socyanat'e ne 15 cure socyanat’e-t er m nat ed
prepd.ynerkhe p(flmhmglpadl ef tlamﬂ?rwheeein spidahivd yayer as a Shore A

crosslinked wth pol yam ne am ne-term nated resins
20 ¢r ossl | nk dWIgRess] %Fﬂ?aé‘éésﬁaﬁféf B¥er.car pamat e- f unct i onal

acrylg c r @ftlegﬁglgﬁl'hgiﬁﬁ bPEfafin ¥ WO s A AR/ RAIE BYdEnt

resins,
volume compressibility greater than the first layer.

10.  The polishing pad of claim 7 wherein said third layer is chosen from
impregnated non-woven or woven fiber mat.
25 11.  The polishing pad of claim 10 wherein said third layer is chosen from
polyolefins, polyesters, polyamides, acrylic fibers and mixtures thereof.
12.  The polishing pad of claim 7 wherein said third layer is chosen from
natural rubbers, synthetic rubbers, thermoplastic elastomers, essentially
resilient foam sheet, and mixtures thereof.
30 13.  The polishing pad of claim 7 wherein said third layer is at least partially

connected to said second layer.
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crosslinked with bisphenol A epoxy resins, phenolic
resins crosslinked 20 with bi sphenol A epoxy resins,

whyaroxbs t er m nat ed pol yesters crosslinked wahUS2004/009563

10

15

20

25

30

mel am ne-f or mal dehyde resins or with polyi socyanates

or wish e ﬁ‘?fé)boliﬁgﬁé ?Sd BE&LEn 1 W réTh X4iHWARSW %Bll?lﬁfises]asresin

The polishing pad of claim 14 wherein said res
mat eri al omoatgrmalses ani ne-term nated ol i goner,

di am ne, and pol yi socyapate. 25 19. The poli shing. pad
of clldi m 1 RemONEIng Bad af i whereip sIg 46n B@ﬁnagw ghosen from

1 om 100 £ fine RERARS L BleERRE, Tpbl Lfs AlierRe,

cl ai m 1 whitesiislets@irable deglits npe hakmies therebf.om 5C to
120C.. 30 21. The .polishing pad of claim 1 wherein said
cur e lenpdhsighghipgpad ofplaimd 4 wherginseid rosin mgtgrial is chosen from

ol i shin > i, rei i r e
P oS fhoBlastis rfigreliE fitsihos N rEsih TRRdL Yf fems,
PCT/ US2004p@00BSiBs, @yesiEh esps) arsihixgurpatherbf.cl ai m 1

wherei,n sgid cure tenperature is from22C to 105C.

24 ATrret 18 PPUTRG LT S el pUTTER A 1558 TGS Fsghgen from
an at |ea%&dmgLf@Eiid{nal hérg NS RATS REos¥i AW itHC@ER fdrfilalMehyde or
the steps of: 5 a. formng a polyner-containing first

| ayer; b. riedminadornaldeityd rasinpelrydipridiunasionalgsrylic resins
conpr essi 1 he .| .ayer: . L

a1 ai 1y eSS P erohf Mg arboa fyrBliohdt 3oivlic sesips

| ayer; d. cposelinked vgthacarioqakimides orpolyimitie of epcxly redyser ;

e. producing an_opening ipnto said second layer; 10 f. . |
at | east &ag&qxszﬂm @ﬂvﬁﬁgr%ﬁs ar%s@ﬁqeﬁwmfﬁgwyppqxgtdlamme

llayer and §Rliqsoc) R -Mmidd G rthot FRER G sbBYRAte-téminated

inserting a spacér into said opening; h. filling

openi ng alprapelgnérs crpsloked withipolyamasésnammiegeinzihated ragins

LR T N A N T S ——

met hod of cedsalinRed4vifimbRBTinCOMAIIShyHe rédifs, pbBAmMRe resin
crosslinked with bisphenol A epoxy resins, phenolic resins crosslinked
with bisphenol A epoxy resins, hydroxyl-terminated polyesters crosslinked
with melamine-formaldehyde resins or with polyisocyanates or with epoxy
crosslinkers, and mixtures thereof.

18.  The polishing pad of claim 14 wherein said resin material comprises

_ amine-terminated oligomer, diamine, and polyisocyanate.

19.  The polishing pad of claim 1 wherein said window is at least partially
transparent to at least one wavelength in the range of from 190 to 3500
nanometers.

20.  The polishing pad of claim 1 wherein said cure temperature is from 5°C
to 120°C.

21.  The polishing pad of claim 1 wherein said cure temperature is from 10°C
to 115°C.

22.  The polishing pad of claim 1 wherein said cure temperature is from 15°C

to 110°C.
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j. renmoving said spacer. 26. The nethod of claim?24
wherein said second |ayer is chosen from polyol efins,

w@Eedohndase- based pol yners, acrylics, pol yesterBCEHIS2000009563

10

15

20

25

30

20 pol yesters, polycarbonates, polyanides, plastics,
and @hxt ur ' . °
furt her cc;ﬁrr%réo? ?&ggpﬁ%oéglg&rﬂ%ﬂ&%??nﬁﬁ%ﬂ& eﬁ.llprg}c?%u e s from 22°C
| ayer; pre@olaosa@ an opening into said third | ayer; at
| east partially connecting said third [ayer to said
secord- | ay‘ernetlwﬁcfoaprqdea@g a;mhtshlag pgzd cempisinggn ghleast partially
openi ng Otra%g.l dex{t'v5r51 aé/ salt enl gg of said

PREed sa\?’ Hf%g B%u third layer.

second | ayer n
28. The mat hpsim@dg £paymerfomhiaii firscRyL;resin materi al

is chosen from polyurethane prepolynmers wth

curative, bepfmyurtge&,mgnwauhr whichtis less corupxtessablmhm the first layer;
curabl e acryli.cs, and m xtu

h
o o o e AR ek e S TER haveE 1 sl eV e

30 transpg epodh@n¥ay 8h&iad e ge of from 190
to 3500 nanolbr‘rk\st?terrslgva %kz’ V%ZO%E?%%E%&%%

PCT/ US2004/ Op@86&ng 3ﬁ)opé|'m&g imt¢ baod sedfond llaieny 24 wherei n
in step h, an anpunt used to fil

resin i I
spacer sudh fHeast B%ﬁ“aﬁ}‘ aligning §a"§ CREHNG T W‘%ﬁb%?‘iy% ARgsaid
surface ofy peﬁﬁg%gduﬁ §écohg¥a$,gn;p31 The nmethod of claim

24 wherein tep | sal erature for cureis 5
from5C ttg 1ide¢rting 3 spddee inte shiddpehing) ai m 24 wherein in
step i said tenperature for cure is _from10C to 115C

33. The nd hiBHingropenigg above saiksparer With aresin matexjaly an
tenper at ur € z;l?d'mag Eﬁﬂ rg‘sm Ha?éﬂailﬁwcc\frg atlg Qeg}nqel'é)tm?éd'of fyj}ﬁ 0°C to

met hod of ‘claim atur
for cure is 1e§gmah225§c,o 105C. 35. A poI i shing pad
having an at |east partially transparent w ndow
wher @dn ﬂ?bﬂnmthmoﬁ)cflaigail@ﬁwtmu@wnpdﬁipg itheesterf of: i ng a
first | ayer and a se | ayer, at least partially

connect i ng sEMP fr}gfsgl{d)!f%gr to said second | ayer; 15
prodygi ng 18R HARSH HEcIART 4 mfélﬁ kzﬁ&"sec% ay r Fgmplsamaﬁl

such that said opening in said first east
partial |y palyofaimsecdllnloseibdsedpoiymeys| acryliai golyestensdnd co-
| ayer; |nsert|ng a spacer into said opening; filling
openi ng polyesters, polycarbonates, polyamides, plastics, and mixtures thereof.
27.  The method of claim 24 further comprising the steps of forming a third
layer; producing an opening into said third layer; at least partially
connecting said third layer to said second layer; and at least partially
aligning said opening of said first layer, said opening of said second layer
and said opening of said third layer.
28.  The method of claim 24 wherein said resin material is chosen from
polyurethane prepolymers with curative, epoxy resins with curative,
ultraviolet curable acrylics, and mixtures thereof.

29.  The method of claim 24 wherein said window is at least partially

transparent to wavelengths in the range of from 190 to 3500 nanometers.
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above said spacer with a resin material; allow ng said
resin material to cure at a tenperature of fromOC to
wo emg/ovfiesr 125C, and renoving said 20 spacer.P@BUS2004/009563

30.

31.

32.

33.

34.

35.

The method of claim 24 wherein in step h, an amount of resin is used to
fill said spacer such that said resin is flush with a polishing surface of
said first layer.

The method of claim 24 wherein in step i said temperature for cure is
from 5°C to 120°C.

The method of claim 24 wherein in step i said temperature for cure is
from 10°C to 115°C.

The method of claim 24 wherein in step i said temperature for cure is
from 15°C to 110°C.

The method of claim 24 wherein in step i said temperature for cure is
from 22°C to 105°C.

A polishing pad having an at least partially transparent window wherein
formation of said window comprises forming a first layer and a second
layer, at least partially connecting said first layer to said second layer;
producing an opening into said first and second layers such that said
opening in said first layer at least partially aligns with said opening in
said second layer; inserting a spacer into said opening; filling opening
above said spacer with a resin material; allowing said resin material to
cure at a temperature of from 0°C to less than 125°C, and removing said

spacer.

33



