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totam i%ﬁﬁ oafI %sgargﬁt v&? é%ogﬂ?ﬂge' H@r%émg %Hlat%g {‘%ﬁgﬁ;&tsnl uted through the
orgéﬁﬂ@maﬁhhl)’oy embreuﬂtafw gethodamin eny alitablsippitirs es descripedogbpye with
%to 75 wt.% or even 5 wt.%to
resr@et Wh@/ﬁrs"o?mlﬂﬁlgn‘iqtanspar ent wi ndow based on the total
[00YS 9hty thhﬁdrh‘i"nﬂoﬁﬁﬁb%@ Qﬁ@ﬂiﬁnsﬂﬂr&ﬁ%ddﬁh@mpiﬂéganyhmd organic-
naterial can be distributed through the ani c i1

inorganie splagel aptezinly 4 gelteghisa thise- ﬁg}épnéxﬁaallmpt%{wl RSN S ge g., siloxane

| V€ Wit Brea) BRRBELsideQidiiButioh! Sbl-gels can
neel) fobt SFRHILRIPrEIR il Byl BARBRI il
be mﬁm@dam@‘a vamenmﬁmtmﬂp,rmwyfmn@lmr@ lanwrglaﬁh%art Suitable methods

mc{uﬁ? %@g 8i %@2& g Oﬁgrie-pn? %ﬁeﬂgo)gls fgl ﬁ‘&{ %k%?tl tzlédsa A 1ca1 method involves

| oxane
the use of metal alkoxide precursors (e.g., M(OR)4, wherein M is Si, Al T1 Zr,ora
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network) that has a controllable pore size, surface

area, and pore size distribution. Sol-gels can be
Wee@passds using a variety of nethods, nany of PEI/DE20GW®038S

knomn |n the art. SU|tabIe met hods i ncl ude

combﬁ;{gfﬂl reo ég gglix alll,i;gl? o o]: %v%rfr{]‘\;; é%?oqlstﬁ&@&g %V%P%}%H g}aced ina

solvefd Jﬁﬁ?&irﬂl@gzﬁﬁtéﬁﬁfdﬁﬁraiicoh&, @nder@v(lﬁﬂ)o‘lysmmif&h@alhmhﬁa Bga8ils and
or a 5 W 20?4/ 06 476 .PCT/ | 4/ 0003 5 Si-O-Si
Gond%ﬁmnr(aghéﬁlw%@ﬁ’é%’ﬂon)é tﬁgﬂ% gatipn i M-G; 78

sﬂox&%%ﬂk% ). Ak b shaedor ‘Mlbcn H’iﬂl@%’es @ﬁcﬁé‘a@éﬁ h lthrae dﬁ@n&ﬁ@ﬁﬁl network

con wat er and an al coho undergo hydroly %)s of
is fortrled hamkg)a( mj@od:ql]ghin tere afactatsn Habed sqlegs] @gte@als are & subclass of such

sol g(ﬁo %& s e(?%%tnc ?n%an%ﬁé)bhﬁ grgiltégf)%lasnagé ?@é}z—hgﬁ%&gﬁg (MeQuMl precursors
contaitifipBdth diforddnfd dvdlorgenageeugsn msiéhree-dlmensmnal network is formed

t hr ee-di nensi onal .network .is f
from Y RO i e BoHsen Redmi e L B pBre streture, The |
pore ﬁ%@ cdh RURGH S ¢ ou%ﬂ»lthb selscon @€ hn fpptr@yriasd (ﬁrganlc group. Such hybrid
Organi c-i norgani c hy

brid materjals are, ﬁ E’d usi B9, oles
orgar praergaaic patenap ey s et mi%gavsaf%eﬂw Flag FO SRy P
of suﬁgﬁgﬂ&ﬁd?! oRHHSnat nélu@l&fl%ﬁp&i SRS hokal mARE MO bd indtal oxide-

suchn precursors, he organi c roups can

polythecosie hytprgknpeemtﬂn s(lp Fe silipepplomer kbrigey thugh s Zoglaqoetes can be
e.can _pe ntr i many o
prepagﬁép%lbg any: sgltgbq ursc?rqe%%ﬁtg g%ﬁ)tllt}%bn;ealaﬁ Shik A ALthad) y of

or g8
whicB hgeioGmiin dieGan IRDr axaimpie ajllsa-pa]mrbenempmmptman@ﬁ grepared by

hydrglgf;sllge 515{ %)%ﬁ%:a‘&%l %tjé{%la@ﬁ coRgolt}aglreaS Zith &F %gﬂp%lgsmoﬁﬁed aluminosilicate
or Slﬁéaa@p@@l%mnqa%ﬁhygor id materials and met al oxi de-

pol yner resin hybrid rmterlalsé ., Silica-
[002R br i lde)fourBuermbasiineniethe pYiFfBBSIPE §018%rﬂﬁebetf%ﬁpe% %ﬁ‘ ow
com%r‘?su?é’at ‘fil%\étbq?hlé pt(n)ggiLe? rég{nea‘hﬁrﬁﬁﬁst %ﬁ@&@ﬁfyﬁlgqﬁﬁeﬁam II‘ﬁeri&ﬁlsmn of the

od, many whi ch"are known in th
clarifyfiig mEerialexgnthb polysict ree:almltslmn ipcaeRse @n*beélghfééanélaﬁt%@ of the

tran% Ear 5 ¥%atl1%dtg?n lh?tr%{ggnt?a%gga?rgaﬂeﬁ{t} r%gn HEIPIE g%li)glymer
resirCih t15d Abs@r&e by e cmllfﬁﬁg ﬁlafmhle rTha It&nsr{aﬁ&:@ﬂwmdbw has f tajaltlight
gt S FErE O B 5 BT REP: Pk A g
wavél@x?%?tﬁ i1PHE rle bF 200 118 td R, ®0iridh (. ThE)OIﬂﬁCfoLIlS(DOJDmmJ)f t he

fying material with the polymer resin.r sults1
[0024h i n"Elneeméygmqameslh ean heghiy swiaptenAlRe fesin. of YRigadly, the polymer resin

is seLqp%gsfpar £} (}’Mpgzgﬁ%értfn loﬂﬂe}ﬂﬁ eﬁl%tltz Q%%ﬂﬁmgﬁé?:éﬁﬁcﬁ%\[ﬁlé g@lﬁ}ﬁl%thanes
the1ﬁb§l@ﬂﬁ@o@foldﬂme mﬂs&arbngatc@ poﬂutflgylab;bhols'merlops Fpstoapesiqubbers,

elas‘iogeélc po&@@ggpesn%ﬁagteh Oé%et}t%yﬁ%%as/gol}getﬂﬁg 69%9 ﬁg%.’ts? E) gﬁﬁﬁes
polﬁﬁ%udé@a%ﬁ&ﬁﬁﬁﬁé’s pélyitﬁ@ndfsalbtgﬁnaﬁylﬁﬁﬂlamyiatﬁ, dg@)obm@rmlﬂmreof and

00 nmto 1,000 % 5 %%1 The [ €$1Mon, a
let}la?ﬂF tbee@nyresf@r@blabqhepm Finigg fhgrm h[aﬂe any.

th t

polBRURYIERE, di BBy BUBEEISI T mfplg;é’? f’cwns' ting
[OOMI yuf'b¢ hlan’éimg mategal W@l‘pbfaw sgitghde Glatifyingrgaterial. Typically, the
clar&w{}% %faie%%{]lé SE % ted ﬁ!)%\{h@%ljlc)%?ﬁgﬁ{lﬁgeoﬂﬂllyﬁmhca?és 384HOIXRIAYS and

HERErTC p

michY) hjetg bxided, unigaidwlie neschydley etgudehét@em&psmqham@q @arifiers sold by
pol yi m des, pol yaram des, pol yaryl enes, polystyrenes,
pol ynet hyl net hacryl at es, cop6l ymers t her eof , and



m xtures thereof. Preferably, the polymer resinis a

t hernopl asti c pol yurethane, a nylon, a polypropyl ene,
woroa/oparget hyl ene pol ymer resin. [00221 The cPEI/iBE20041190385

material can be any sui tabl e clari fy| ng materl al .

Typi cal | t he ri ter| C
IR e e, R BT et S ool Aons
there?in AyndH tﬁ@%la glﬂ%’*lnat@ﬁ;hIQ§§ clay, MBS @ayprefesally B, selseted: framl thlcegroup

pol ysaccharide clarifjers sojg %yll\f
consmngz{f@zim@hm& PermaEloniiy, bersays, anfcPmPIRaHoIE aHFYa M Ore
prefe?a%gré ﬁl%)smfg&l cf)f thd A%IH%gcnfbb(P%o%e 8 Bhen t@ﬁbd/ ﬁfﬂh @8ium ions (e.g.,

| nations thereof.
phosHoaiuinf jonsgmedngurh adns; sulfanigmdgns, @mﬂeth@ ﬂl}g@) Wéheablp?fypg material

B
he nfe@iTBkiaa tirobsariyhelisid metybedde qudas prefipdbly titehie. _é’{ilnqhah@cl@lfifying

mate{rlglﬁg gllg gl%ggagnecssg}:t;& %%B%E%es?lggél b%%ﬁ.?rslﬁ# E trlg%%l\é\él’aft Ian@ ﬁ'plféﬁrably

calcﬁljﬂlcta%hé{gbf QIfum B&fodthe |ike). Wien the clarifying

material 1s mca, the mcais preferabl%ﬁfluorlna ed1
[0028] ca. Tmysel.qcuqmeofémeeamrffymagmﬁmabwﬂbqlepp%d 4L gatt i Pt op he polymer

resmpbegllgr{l%g 0 Wﬂxﬁ ﬁig HS%% s\ﬁesﬁqy Sibh, ttﬁ@él@nﬁﬁfg%at%l %&f@@lﬂy lisStalc,

era ent clarif Wg mat eri al IS
montafbrilloaitg a]mbnnaiéd mjcaf dre qombngaoml thexeaf. t gmt}qg@olyﬁyer resin is

t.abl a r ef
o S BB e LBL 0 B .
polyEJE%aQﬂd@rdachdrﬂ garBBiald, bed corhbihatidepiesneht. Hhehelaspolymerpagin js

t he resin bg eld When t he pol yner
01Y?tb§1|6ﬂea Fflse ‘ﬂ%fbﬂ‘i‘g maigiag prg qraﬁ@y Kd¥'fraterial preferably is
[002421| c, Ther@mfgﬂ% 'nllét&ﬁt'l Eﬁi thé {)Mgﬁqbﬂ%&lﬁ @aﬂrbegébmlﬁﬁ@d&o form a window
nmbi nation"t fereof. Wen't | ymer resin !
matepial ygimganyl seitahle tehlenlqueamaﬁ)y@fri\@hlﬁlmfé Apawn gt e éFaEPWﬁa%lP ¢, a
clanbav@@g%@%l%?lbﬁas & @?11%&&%‘@1%@&%1& QPbd @mbined with a melt of the

['Cium carbonate, or a combi nation
polyhfRefesif and Bledided sueh dok ﬂﬁtetanlfsesg mafesial heodpes digieenqd threyghout the

clarifying. materi
polyg}eéqupy lI?.}@‘mlgé ig 'c?rg{)mglﬁ& ephl 1s t;ll};a[gltre%ag §1t %ng f?ii)]mgl-gﬁ%f the polymer
resift AR Bebwdearne lﬂyéif& Boay¥clairei idaalThe ﬂhxtgreajfyhesp,quraﬁblresm and

t echni que, many whi ch are known in the art. .
clarémgg]p‘ja@na]athelt pa@rhefey‘prh%edﬁataéfq fm §GTGHSP3§3HE of su stantlally transparent,

Feulll 1€ FilE B8 lagpectitbbynBekew i kkillan the art that
sheet %H %lﬂh Lh%%lﬁdﬁ ?r%lr&rcgg} n fla\n d %ﬂl%e r? ded S}{Itgh et hat t E
the trirmparéxytlvngdcrmmterla] cah be prepercd by p Py of lFlEiges ipclyding extrusion,

ner_.resin ining step, it is
°aSt§‘i1%1¥ BE- e e ferh ?flm%gin ’tmng ﬂ%ggtgl on of the pol yner
[002HSi NThetiefia ghesridietypeally hdve aldayerspndf. gt, Ia,eer@geagﬂrtmle size) of 1

nm prgafogmcggg t(?r? @EtS gg%ogsfeoré%gﬁrcggéﬁggogls églsef g s rrh tl}f c%ﬁifyl)ﬁ Whterial is
clagh mﬁ@%ﬁa@q{r@f@ﬁablyq{as an Bpbanhiadd Sﬂ) dr rgﬂelﬁfep&f €N100 to 2heetSuth days

he wi ndow can be cut. i at :
typit4lyshave fhickaiss ofjl A nikie 24 mm %rﬁ‘étlen&% 8f %q%dﬁ’é E’a @ﬁ{nnwe\%%%he
c:lanrﬁlt g%aa?éna? an BRa Qﬁ@ﬁlﬁfa?@ef&ﬁb@ 85 Yot tict SO gredter (e.g., 100 to

extrusion in sintering
200D, Imethnfbfﬁass of Tgnm &n20 mheanldlali@lgﬂi Q)@@%]DHTWel 0gp am fyi ng
teri Ist i call a. di r
[0026) + | dihe trgp%)g S m_YE r# ﬁ}ls foprt H?nﬁgé&gﬁlsel(ltecag comﬁﬂ'ﬁ aﬁg r@tgaagle

am&Unt Bf}tﬁé lclaﬁfyn@g Mhefisin T ypicallye gw)amddhiesd thchdamfyalg Iﬁa}tmmj is 0.0001
material is

7



clay, the clay preferably has an aspect ratio of 50 or

greater (e.g., 100 to 200). Such clays typically have
Wwa biogkerags of 10 nmto 20 nmand a | ength of 1POI/IBROC400385

1000 nm When the «clarifying material is a mca, the

m ca I s an a
Wi.%(Q& na)rg elg)d{ ?(gl %‘%&r nioze, oﬁ Q‘%ﬁltr?eds 12&111!0 % gk&@n l?arsec%r?ﬁ‘l% €dtal weight
of th@Rshspark@eihovef Prbfe@abnmltecmﬁ@ﬁeomhm claﬁ@matm@ is 10 wt.% or less

transparent Wi ndow of this e
(e.g. ,050%,6|0§ées§,;yw§(qlog lgss, @r e%ﬁq&%wy ot tl(ﬁsg)b g?sgae P.tc e%%‘%%l weight of the
transﬁ%%ﬁr\ﬁnﬁ{i w. TYR &adunY of th6laA at@tﬁaltpk’@elﬁhﬁthefti;ansrgrent window

I's 0.0001 7 WO 2004/069476 PCT/I “34/ 000385
will gepetd, o parboe t](e@o@rmer@esgobqng,\)gse% Ber s¥apople, whe gﬁo]@m@iresm is

poly]plogﬁene ctaﬁgh() 239@/8 d s %Pﬁtotl Bt ﬁh%e Weiahte is@bed. Bmilarly, when

refer ably, armount of the
the p@l}a’lielr ﬁqslmg nyﬂnh,dypla:il}yl 2 WO Yanr 16gs of talle srpnimeilipnite,or g}po%ated
. r less ve 1
micagguisd. ghe pb g e e of ety g Hordnblnal B8 Sdbirabe to
1mpr-(l;t/‘@th§ BB & stiffess of ﬂfelrésylltmg pbh&mma)hatqmaés ent in the

transparent wi ndow w || end
[00213b| e o 8o ety oEBF cEkabFIBE hisAmace polihing pad
optlcﬁﬁ lg ﬁﬁ{hetgo%o}fhslesc'a dy‘éc(t)b’ PRRY,8Mch &ndBles ﬁieh}(bﬁa% tovkel8otively

sor or pol ysaccharl de is used. Si rr(% ‘{/\)%/’ lengths of
transnﬂilehghtbﬁepmbu}lmgwawe@ggtﬁ(sp sThe/dxsractstty gitgraqult ynggsped;pavy) engths o
light (;e 8y Egcgcg(r)gf.wtg ‘rillgféf& 1?331511 %ﬂr{)éeocﬂé Linal 96 n&!;é"x‘aﬁb Gﬁﬁ&éi:tlom THe

arger "anounts of

tranﬁ:iaﬂiht Witidog cﬁﬁb@ﬁpmde ampyuitablediys or mby eommsmamm’gv@tl@m@f dyes.
trength

SUItﬁlﬁ? dyss é]pclu({e(m fefthrllﬁé efs),;%tglgg L o3 Fméth{jﬂg v\?%:‘ ¥ an'hhl%gues of

dlar?mﬁgx'lé'@ﬁﬁ Sz9{18Y Eh‘ihu'ldﬁ\é ﬂ?ésl M:RulﬂD&l}reS hiitng d]zmdmtrom d}@malmb gyes,
urther ‘conprises a r{g ]i)’ﬁ whi ch. enabl e 8\ of the dye

anthrdginonp dyasatudfur @%eﬁnéébq %“r J%SF% b ransigiion gpect

matal% bk Gt gf) s Wil e%ggl@ﬁéﬁ of ﬂ-élﬁ u%@oﬁﬁts&u tefdgoirdt detectimut For

désired wave engt hs of &5’ backg roun%\[ nich
exarlnp]ghtvherﬂhdhghtugurpw@n @‘p@nﬂp@n@e@q’g@n m(gyggm is HeNg faser, whic
et ect. The 0 59 r@dﬂ?ﬂ hich i

oG8 e PURRALENE 4 M SRCp e B3 agye, i

capszl'dz bf&E&n@mﬁtj@hgh‘n hh\uni@a waiquﬂgﬂhmﬁﬁé?’ ayes, di-and

[OO%@]eS Lﬂﬁgﬁe?%%]n%@%%rg |v<@1ﬁc§) gg{’l %fnlﬁgﬁlgle%{s%&"%ﬂeﬁ%ﬁ'tlo@ polishing

pad%ﬁs%rtutég SIS Port¥E 8F th@?@hs}ﬁid‘%spad ae ’bvh’fd%ﬁ,rl.tiaﬂ boenodyies jnto the
fur dyes, and the

Desi r t r a sm SS
polisiieg padwsirsf arWﬁéltW%teChm‘{?h &er W”&e ¥}}e ehtgountecﬂnto the
poh\é\@' 8?&‘@&‘&1 EftheI Us8BE 2 d‘ﬁ?ﬁ%sf Qe kfindoivf dhnR Glmlnf&i into the top portlon of

exa when the |ight source for th h
the palﬁhhmgmad degete momhérmfa@sqr@m besmguadEtq e @P“O%P’E‘ﬁn of the

polg{*@ %(g E Y qu?] ‘Lé %{'g)g é} 1 L 'ga I ég)@gt WintGW %L\ﬁﬁﬂ% Qn?guléﬁl% d'i}ansmns and

capabl e of
canlte@$ddl bidl Ngudre gbdtaryalar, I‘tganguim,\eﬂiﬂ enghnThdé trzﬁ@garmﬁwmdow can be

pos[g%gég]ﬁqryﬁg ge tgfllse})( %@?ﬁﬁ&@ﬁgﬁ%@wb{éﬁo&ﬁf%%ﬁlSM g pa& Q)? can be recessed

fro&l%‘é dlfsh’ﬁ‘xg SurBltk ¥f the POLSHI paal Thb olixbiniggiat ngh @mahrist ee or more of
w cah be nmountéd into the polishi n‘%@)ad usi nc%d
theamaysmmnt wbidews eftha FIB{@@UOHF&he@%WﬁWé‘t WinHE¥ () FRPORY AT B any
debfcp Meiortgos pffhe polishi
so B O e e B e o PO
pagortion of the polishing pad (e.g., the polishing

surface), or can be nounted into the bottom portion of
t he 8




polishing pad (e.g., the subpad). The transparent
w ndow can have any suitable dinensions and can be

WO ouami¢9400/al , square, rectangul ar, triangul ar, PENTB29GI/000385
on. The transparent w ndow can be positioned so as to

fl W th t | f
e G B U O
suitab1B %olﬁ’é’lﬁﬂg%’éﬂ mehtdrAl mabfef paichakd ln@w}nad theaant. C’Bmpphémlg)w@l

AL LI MER L T TR N
polymé! L Lap! ?oﬂ;)?( inbleOfRe BOlishi HA8 kyp3dallpGoRptses alpatymee rdsin deteeted
center and peri phery of the polis ﬁ%
ﬁomzmgbﬁlﬁ@mmnﬁg:dﬂthmohﬁm%nﬂf MPPI?’%Q Pﬁgf“@ ey
thernﬁcg)gaé i¢,po gé@h H%lygab‘{)gn%%%% ;ﬁ/’fﬁr?llé%dhgﬁv‘n%}zlér}slp l;l@ﬁ@ﬁeﬁ@ﬁb’@&s

many
elastM&héx(lepoayahﬂmwrpoiynettalﬁlaomemylefm@0b'@thwbh¢tﬁl@plpih@late polyimides,

pi cal | pe. or onI
POlY"Héml@hmé’aB’ éﬁ?ﬁﬁef §)8 SUI %a%}rlgtre@}%#)&gl@% the-Jr_&ﬁ and
mixthies tereoFE OTheEpARMhE pad b blafplrdcﬁlbd:digy md;uita)lﬂﬁ maﬂhbg! including
conprises a polyner resin sel ected r% tgew% ﬁlg od can be
s1ntectomsm§@tiqngn@fhn€r@PW@&@%.eghgql%la dibe dike R ptsine pad
sohdpa%f%ldﬁ ?)EH)%Q &an coﬂtgiﬁ WIBh@Shd Qo8 M, 8dni dadtain open cells, or can

onat es, polyvinylalcohols, nylons, elastoneric
cont#iitt lah'mms weblcatst whieh 2 polytey kastppeemalded.

|yt fluoro | en h
[003@& yi ﬁﬂtllagig (%oq%;t/léey 1gvenglbn Bg\ley eéf)g'%ll)l/l %%Eég%‘%s ?/Er)fgazrlllg Sf'urt er
comPiey BRIKYS, Brinhéls, rayli/at ﬁ&forﬁcqns) Wrnhrfsclhth‘@rtb@]fatera; fgnsport of

m xtures thereof. The ol i.shin C u
polighiie compesibipes acEsh g sPrge 0 ﬁ}?é)ogglf) it %ada ﬁu@ﬁgﬁ) gcgsf QIE‘AnQEI or
perf&g}l&{srﬁgn b0 Oy ¥R A Ehtte@Xdnkl Sh Bive aBf dultabE depthemd'ﬁhéth The

pol 1 shing pad 'can be solid and non rous, tion of
polishing peidreaphavedpye ob redifsEat %@Wespaﬁi‘:"ag RoHPLP ao%?é‘}l”ma 1on o
large %Iioo%s a?x{% glgﬁ@ gro%%k%@ élgsa:%bgd RHeYSPMaR 5A8 03 W TEdgr8oves can be in

en no [0030] Pol i shing pads_of th

the form @lﬁ tlaotad gﬂ)\mesacqmbntsh grogvesuspiraber AP lengIepY§SoR | F9Ps- Shateh
furt

rlses rqov bly, the polishi d
pattgg,r afngrcale }3 ]\RIH?L}?HX 21% Ic?rﬁ%u?&sqﬁ Qgrﬁ{egt%vel alq’/r%rgn sypo F: tpo éﬁ‘ g pa
compabdsehicnd seanpasived goducad by sendanpasinohditieniog neHwds.

ol i shing pad. Such, grooves, channe

[003dr f oPelishingpadsof tB@lquptwag O mﬁgEh?lg? to the aransgarent window,
one Ia?}ﬁ%ﬁ avMer‘cﬂ:’thl@pl)leco@%Béhtﬁ nEhr Wk aHhple, tdgolishiak Ipsdh b}ﬁtg)np]dlydcan

e two or nore different groove pattern
conprinesions oA TNEaH: ROy FBISEREl SRfporitons. The

pohgk.uggéa:ds opQ%nggéc%:ﬁ cgﬁpﬁéenspyd %arh@@g £Rtudm 41@1%512'3 %arhﬂé@ (e.g., metal

can sl ante gr ooves,
oxideReNs), ipolyuie putisles spiterasbluble eitiodas watcrhsenpeat pastigles, hollow

Cross pattern, and can be continuous or
pm?ﬁﬁ%%%ﬂ%?ﬁg%us in connectivity. Preferably, the
[00B8 i shbhghiRashds 6OMBkk@RSorAdre badsiladymiited @n @swimsconjunction with a
produced by ‘st andard on|

d dit
cheaial ST g SRR B ) B or] YORATE AT PRgLs DTS a plaen

whith Cl){[ﬁeln%] wlQidilEndiib A ISPRIs&Vel0dit Havhesul &R nO brbital; Bnei,fve circular
Ures"or conponents. For exanple, the pO|IShI f 1
motigt, e pnhAdhing werof tl@anmntlg@ iy @g’pa@ﬂgﬂ]@fhe@ afth@rnﬂﬁ@o Vet gle platen

SRR B S5 ROV SUBILSEL (PR Smallg, and g

Ironal'ly can conprlse solid particles
reldtive kdrgle B@fa’tbroﬁﬂie\pehﬂmgpadl es (e.g., netal
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oxi de particles), polymer particles, water-soluble
particles, water-absorbent particles, hollow

weantiedies, and the |ike. [0032] Polishing padBCDiB206u000385
invention are particularly suited for use in

conjunction, wt C anl c
[003%]C|\/JP)T hg ﬁﬁléﬁh&’c&&f hheﬁj?)r%glg tﬁﬁ‘estpﬂgze gﬁ 5 aervg(i J:é bc'e%ﬁn@aced in contact
with fle %toﬁﬂnng Wi a6 ihenhiRNpdlShibg Pad ﬂn6v1hg1 relaitvie dmth’ﬁ mbrhasceatyplcally
velocity that results from orbi lin

with g pp]@&hp@rconmglrl%the@bﬁmepré [ ﬁbto Hld&at ]F?’F a ngﬁtof 818 VYOﬁkpleCC to
pohswtv%‘ﬂtpl@éet fnd f)‘(ﬁlsﬁ n@tcglﬂp@s’i‘t% @%ﬁbfﬂﬁf dohiphiséshelili@éehier (e.g., an

I'n notion, a carrier that holds_a workpi ece
aquetws degrieplph .pﬁhémstw a@é eptenally gn ahiasiviePergadipg PRee

t he urf a
%%B }Bbiaggﬁg"%h%ﬁ%%}ﬁﬂ%ﬁg%gg ?%I'?I %3 g%%g%ﬂ&se oxidizing
agent@vodﬁﬂg@me 66dd, abepleping egeniry pHfveffowsy suplaeierts sefragiop inhdhdtars, anti-

FoampRP SRt HOHR (TPE Y PR RB By e CP ghiefitfhany of

whlcﬁ aﬁﬂlﬂo%lﬁ' iR eheGRAHTAOS ipblihigl fag o€ betimeation siso am Heaisebwith Enear
| east a portion of the workpiece to polish the
POllm@R@?léce The polishing conmposition typically

[OOSQEHD MHS rﬁ’blg th{a_'@ﬂxgd J)?Qfafds%rtﬂe? c8mprisdHan AHEPYEshing endpoint

rrier and optional |y an abrasive.
dete@&pepﬂemgnmy aﬂvdncﬂnge kfwn indhéast- eReshpigiesdopmrresHagand

mon{{gq'rté)tgg lebsilg}ngl pf?c%g S’yI e%nla %mg rl)g tocﬁl%ltﬂey T ofl %ﬂe@ﬁﬂ from a surface

rgani ¢ aci Conp exin
of th@g@ﬂi}ﬁeceﬁ% Ibeksingih $he a&'tu rSfuah: trmt]nbés are (descubub foriepviaplct iorlES. Patent

55554 3SR 95PL Ve B 1 Bogpa e

5658199 5Mp il saz@b 647, h;esmkélﬁblwgmdj S)fPatdilES Bm/ém iUb% Patent
al'sd can be used with, |inear oI i shin q E g%p ﬁﬂ

5,390B586,rAB| Batertt AO4SPT . app kF-Aibasnt %@43 cl%ﬁ%ﬁ?‘? or

mon\ll\tﬁrl%g@#xéé ﬁlgﬁ{%\%n @ﬁ@?ﬂﬁhmg ??Jc@&tvhqpre%ﬁt@mwd}ﬁ}ﬂycdﬁemg polished

Technlques for |nspect|n
enatfm;dhe deaintinationgf tH&@ObSiilmgﬂndf@Hﬁ{l{ﬁ}éh% qigraesioy of when o

t her radl ion ref i sSurface of
termtl %P%ﬁ RECH th& reSp?crI% ?oteL% Vyé)?lgh&net hods are
[00§ﬁS cr Tﬁ@ﬁ’ohsflﬁi X@d@&f@&r&wd héretd.can bE’atedmlone 51 o naBBcan be used as
. tent 5,433,651 S. Patent 5,6
one pwpmﬁaargS@zﬂgye@) g@ckeg pghs}gg A% %og n)%aggﬂel g‘ljjlgng ?’%\%S San be used in

comg r%ggn grgtg a stt})péd Eg% gﬂat‘pa@@e&g% gﬁg ZultaUleSSub@’dt Snitable subpads include

96, U S. Pat
pol}&;éﬁlﬂ:ﬁ;@:@?ﬂn subpads fe 8., PPegm@hoars solpngds fom lmgssﬁfpapfgrath%
1mpbe§p$(g<ﬁ %e%t suB}%ads ARRY B%E P&gﬁfgthﬁﬁ‘eesu@b%r(ﬁssﬁlt&gd tiR€hane subpads.

ocess to a work pi1 ece elng
Thepabpaghgsicalriabifies thah ﬁledmhelnm prat afdlee ipyenting aprbihersiqri g more

end et.erm at

COH{P@‘?SFFB}%?PQ hf‘?}%ﬁ’ﬁivﬁf %ECHP ﬁ@rdﬁ?’sgges s{h\%g {1% Res f(i;%{;éﬁ of the invention. For
exaﬁ’x@fet th%E aﬁ\t}ﬁ&{ Kdvie %@10%6[19 Bﬁ‘&iéesﬂ'b% Dol 50s i srgncpadbodlments the
described herein can be yse or_.optio
subppsl ig bardera i less sampieyable.gnd amﬁgfer%@hagc{nggsﬁg@ the B8fishing pad.
Theos%ie)%a%m;?ﬁgréég%o BibesD¥GIVRY, @harknBR, RVlolvsBEtRGs PRitiG0ws Iapémlres and
used | in

tion with a subpad The sub pad ca}1 % q
the diky. Wit tislpelishigeads oBlie inlsntoni® g dn F%&Wlﬁf&@n with a subpa

typgolh;?_/ﬁ%rﬁ%té] Sk fr&@ﬁbﬁtﬁ?@&?ﬁlagf& sBch asRYPoRR{HlenbRAPHELRRAMS esive

r'por a
film, coextensive with and between the polishing pad and the subpad.
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i npregnated felt subpads, m croporous pol yurethane
subpads, or sintered urethane subpads. The subpad

W ypioed4rey i s softer than the polishing pad of P€TEB2004/000385
invention and therefore is nore conpressible and has

[003@] h eoﬁ{y@ﬁ%o;{g s oﬁg?d &%%it val u S ; ﬂ: %Sr l}%g mgl%hsﬁllﬂg Hﬂnp g%em)f

woﬂcﬁl%&rs?e A, Bakeness vmfers)fanﬁavo&ﬁpledennasm eﬁdoemm;amthq palishing
subpad is harder, is |ess conpressible,

pads g e SIRSRBIREPARISS FER NS BTGB TSRE Bas omipaductor
subst?allf'&p r%gf{ys 's@dgggﬂeé/ GBI vRfEpi Eed B §Blishedpanitieths pohﬂhﬂlg)lwds

, apertures, and the |ike. Wen % d
incupohisbing qgabldlsl@f magtip heada VBN Searios sgmicpnductor wafers, fiel
emlsql?ﬂngfﬂ%t& g w@ro&%ﬁg&%}r suéa%%{ﬂ%ésc Qslpgéﬁaliﬂﬁfc?oéle%n@ﬁ‘lc substrates
comRRIngahdutian Hyexl’seéﬂ Bl; hhbcﬁt doxidd sﬂlcvlemtlﬁdel, o1 lowghidearie mgterials)

andlop 5 OATOHET D PIF SO0 OIS L ORa] BT oy e

platnﬂﬁ&‘ij Sut@EnitASrhoMvuen Irlcﬁlﬁn of @h&uUiobRih&alkor use in
pol’i shing many types of workpieces (e.g., substrates

or wafers) and workpi ece materials. For exanple, the
pol i shing pads can be used to polish workpieces

i ncl udi ng nenory storage devices, sen conductor
substrates, and gl ass substrates. Suitabl e workpieces
for polishing with the polishing pads include nenory
or rigid disks, magnetic heads, MEMS devi ces,

sem conduct or wafers, field emssion displays, and

ot her mcroel ectronic substrates, especially

m croel ectroni c substrates conprising insulating

| ayers (e.g., silicon dioxide, silicon nitride, or |ow
dielectric materials) and/or netal-containing |ayers
(e.g., copper, tantalum tungsten, alum num nickel,
titanium platinum ruthenium rhodium iridiumor

ot her noble netals). 11 WD 2004/ 069476

PCT/ 1 B2004/ 000385 CLAIMS 1. A polishing pad for

chem cal - mechani cal polishing conprising a transparent
wi ndow, wherein the transparent w ndow conpri ses at

| east one inorganic material and at |east one organic
material, and wherein the inorganic material conprises
20 wt. % or nore of the transparent wi ndow based on
the total weight of the transparent wi ndow. 2. The
pol i shing pad of claim1, wherein the transparent

w ndow has a total light transmttance of 10% or nore
at at |l east one wavelength in the range of 200 nmto
10,000 nm 3. The polishing pad of claim2, wherein
the transparent w ndow has a total light transmttance
of 10% or nore at at | east one wavel ength in the range
of 200 nmto 1,000 nm 4. The polishing pad of claim
1, wherein the inorganic material is an inorganic
fiber or inorganic particle. 5. The polishing pad of
claim4, wherein the inorganic material is selected
fromthe
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group consisting of silica particles, alumna
particles, ceria particles, dianond particles, glass
w0 piweneds7€ar bon fibers, glass beads, m ca partPCT/ER)04/000385
and conbi nati ons thereof. 6. The polishing pad of
claim1, wherein the inor@ ni Srraterial has a
di mension of 1 mcron or ﬁ‘%‘g@ 7. The polishing pad
of 1 cl ai K‘r@hsﬂ&ﬁ%ﬁ:ﬁi for tteenidalateginmioal palisking @bmpasinga transparent
di mensi on of 1 nmto 700 nm The .pol i shing .pad
windefv, whereimhthe tragyparent VingRy %WF%atﬁWTe?‘}eé OTEIG MY at least
one ({ gﬁhpmaﬁ%ﬁgle&ﬁﬁ%ér&ﬁ Ml A6 o BiO HdteFiaN GonirisEk200W.% or more of the

astic astomers, thernoplastic poI yur et hanes,
transphenﬁmpﬂ«azs bised polthedblet Weight o dheytempaseit dadow

po YVi Prﬂl? thspl%gi?'% y? LR, v@le?e?x% QWahébafeﬂpQﬁfdﬁw has a total light

sto enes, et raf ['uor oet ene,
transﬁﬁitamé by 1eEnet ﬁlbﬁ:rdnhtﬂahﬁbm: mea[lquth 111@11;: rangjmfggg A 198,000 nm.

28 :%Z, |a;, &g glﬁgﬁzgé%/ﬁt gr S eﬁ,lvggf ligle e 5Pa oe%np@g{d\él?ﬂ{agﬁ total light

trandRRlArRBbP 9B MBfe 4 latlchdt Bne wﬁwmgm mlnlee mmgewfmoo mestori, 009 nm.

a thernoplastic polyurethane. olishin

of 4cl o ipw@@éﬁaﬁ of Pl RoRgaFi Ei BT RAY PR grEani
fiber Q éﬁ'{r fqore of the transparent w ndow based on

tH %% |ght of the transparent. wi ndow. 11.

polsi shi ﬁ“@e pablshufg el af plaim 4,vmlaqr@n Fherinerepme PgieRpks lSted from the
group chgsgw%lg gg g ao]%a %es ?1 }%1? r@crl pgﬁlcfeg ElilhERERMI G glass

e transparent
fibed CaetsON. fibkzs, gl}ibseaeaaﬁ hﬁdalpaglcﬂmdarmlfcombmatwrls thevaefr ei n t he

[ nor gani ¢ mat I t hrou

or §ani c m’ﬁﬂ’@lﬁ afééﬁ% e@%‘@ é“‘ﬁé% ]gﬁf&&gf%(%é@ensmn of
1 mitfmn oFi&s.Pol i shi ng pad of cI aim1l, wherei n t he

Inorganic material is dispersed across

t hd.or gdﬁ}e@ohﬁn@p@ of claym 6AWE?{%1ﬁ]ﬂ@alr101i$§%1 ye@gfﬁas a cIlmensmn of

011919't ?5111{19 apparatus conprising: (a) a platen that
rot (b) the polishing pad of claim1; and (c)
cargi e r Tﬁaaiohﬁmmwmda)f@lﬁmﬂr whereinghqrrgaus Mateaal | 159 POlYmer resin

seleetﬁgtﬁl tgﬁ g%nrsgs 1}1& emﬁo% a!sﬁpélgﬁorﬁérg thélrﬁropl-glé‘t?c polyurethanes,

p I'shi'ng appar at us of ¢l ai m 14,
thergﬂéblaﬁlﬁfpdlﬁﬂﬁ’[ﬂsﬁpdhg:aﬂmnaﬂen ps]y&mykaIdOh@lbklﬂY@nemﬂmmﬁnc rubbers,
etection s

elasmqgﬁlp@y@thgég%ﬁ, pglyﬁ&aﬂuctrpﬁtﬁ}a?rgv V%gyl?rhetera tl?alaﬁe l%)olylmléies
pol fre}nq‘lld@é H@)lgfaryfehés) R&Qﬁpﬁﬁésl PelyRecthphdtiaesiates, tdipobhmnrs thereof and

i shihg” pad;
mlxtures thereof.

9. The polishing pad of claim 8, wherein the polymer resin is a thermoplastic
polyurethane.
10. The polishing pad of claim 1, wherein the inorganic material comprises 30 wt.%

or more of the transparent window based on the total weight of the transparent window.

11. The polishing pad of claim 1, wherein the inorganic material comprises 95 wt.%
or less of the transparent window based on the total weight of the transparent window.

12. The polishing pad of claim 1, wherein the inorganic material is dispersed

throughout the organic material.
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(iii) nmoving the polishing pad relative to the
wor kpi ece to abrade the workpiece and thereby polish

w0 b@4memkei ece. 17. A polishing pad for PCT/IB2004/000385
chem cal - nechani cal polishing conprising a transparent

w ndow, _wher.ei.n th ansparent M i : d
st HE ToH O BB Bt e RO i AR 3 ermod across
a surfIBd §th@brgatibefa®iridl. t he inorganic material is dispersed

t hr oughout the organic terial and has .a di nension
of 145 nwﬁpbﬂlﬂﬁdnﬁ%@mﬁﬂ@O&ﬁ@EEWHm?H@C??@Hgﬁ%rent Wi ndow

has a %9tala%5gﬁgmﬁﬁﬁﬁ§gittance of 30% or nore at at
| east ohe wav Heg&éh in the range of 200 nmto 10,000

nm 18.(bThe thobpkthingpagadcleim &1@im 17, wherein the
transpagent a%?r%ﬁ%%%cﬁ als@b@htelth B0bolishEABP Brkd-ARE ﬁlqutaﬁng

30% or re at east one wavelength in the range o
20fbliRAng@ad., 000 nm  19. The polishing pad of claim

17, wherein the.inorganjc t erj al .di j o

Tolhim ¢ She Q5T e Loy g A Gy By B et on rising an
in sitWpeiiidy dndfoihWt@aoh Systeat.eri al conprises 5 wt.% to 75

Wt

. % of the tranSﬁatent w_ndow based on the total
wel@ht ofmethed efnoHeling aWOTKRSIEEWPZE The pol i shi ng

pad of 6> ai My 7:aiBE BoIkhidaGagboaRint;Mat erial is a
pol ynmer "t esi sel'ected from the group consisting of
t her noplidst i conshctiog @ nsrkpiccervathbppeishing PadI ARdr et hanes,

t her no ply.?\lgt ic OQ,}qllg){Qg n@‘{ﬂéﬁiég pg(f}eyag% R)O(ﬂ@k)%ﬁqg)ti)ece to abrade the

pol yvin | coho astoneric rubbers,
el astigiee hnd tetepe pbyshehesorkpisbst et r af | uor oet hyl ene,

pol ethylene.era(ﬂ hal at.e,. pol vi.m . amni ;
poiar y aisiogory ot SRR PR et APy R 8Rupace
windoR0 VYRR $e tBRpeeht wiad6h copises aisledshemeciobrgais mA@rial and at least
2004/ 069476 PCT/ | B2004/ 000385, .22, The . pol i %hl ng gad .
ia'go%g out the brganic

one erigawip ajakariah Whreiy e FOr@IcBIgHAL i JisRersyd

mate‘rﬂf L 35hh iR WiElNADE nm2hd WheEdif Heaansyaeath addoal has a
pol I'shi'ng apparatus conprising: (a) a platen that
totalrliphaitrasmitfdnye o) 7p ot ngieiah gt 1paatjor@quy|e]§pg§%py :chearm:ge(oé‘ )ZO%nm to
100§@rrier that holds a substrate to be polished by
“Cofifacting the rotating polishing pad. 24. The

chagi calThepehsmigymld of olairs b7, rvoheagip e dtanspatsit wingiomn g a total light

further ¢ risin in sit | i shi [

oS SO 8 eSSl 3L B 0PR o 1000
worjkpi e %e?@ﬁﬂﬁﬁ hadDf cla(rh )| 7 prlevdinl irdndrpaipolatesinl Img agladension
of claim17; (ii) contacting a workpiece with the

of 1pom teAPRgMpad; and

20. The polishing pad of claim 17, wherein the inorganic material comprises 5 wt.%
to 75 wt.% of the transparent window based on the total weight of the transparent window.

21. The polishing pad of claim 17, wherein the organic material is a polymer resin
selected from the group consisting of thermoplastic elastomers, thermoplastic polyurethanes,
thermoplastic polyolefins, polycarbonates, polyvinylalcohols, nylons, elastomeric rubbers,
elastomeric polyethylenes, polytetrafiuoroethylene, polyethyleneteraphthalate, polyimides,
polyaramides, polyarylenes, polystyrenes, polymethylmethacrylates, copolymers thereof, and

mixtures thereof.
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(iii) nmoving the polishing pad relative to the
wor kpi ece to abrade the workpiece and thereby polish

w0 b@4memkei ece. 26. A polishing pad for PCT/IB2004/000385
chem cal - nechani cal polishing conprising a transparent

B e e s S R

polyﬁ)lg{ﬂaﬁg]i ng pad of claim 26, wherein the transparent
wi ndow has a total_ |ight ﬁransm’ttance of 10% or nore

at 23t | dechemigabmpakanicahpalishing SPLAPSHIRTEE200 nm t o

10, 000 @%1 3atd¥@atdBlateghi Ng pad of claim 27, wherein
hybrid sol -gel material is a netal_ oxide- polyner

hybri d i er itd pabishiag pacetopmyldiniie hybrid material .
29. A Ct&ﬁm cgl 'a%ﬁ:? lﬁﬁPflcﬁ@é a ﬁ%lstka?@{o% FOBRRAY ¢8ntacting the rotating
g “CA)a platen that

conpri si rotates; (b) the
polpbBéhinyopadad of claim 26; and (c) a carrier that

hol ds a, substrate to he .pol.i;shed i o

ot | ng eSB! P P S 2 e cprprising an
in siRO)JISRhE endHoRRBAELBNGstehai m 29, further conprising an

In situ polishing endpoint detectian system 31. A

met?Aod df mEHof SRPAF I ROYRIPEECS BRI ESI ng: (i)

provi di ng t he,pakins hicN1ipaak id Forinm126; (i i)

t
contacting a workprece with the polishing pad; and

(iii) i) ng cohlacty 4 whikpigopyth ﬂ@m&iiﬁh}%g pash e _
wor kpi e&gpt 0 ﬁ&&iﬁ%%gg%mwég%lm B JRpIREYoRBEE the

t he wor ece. 476 PCT/1B2004/ 000385
32. wakpietd sidithgepyamlitlotheshvelpiaal - mechani cal pol i shi ng

conpri Si t ransparent . W ndqw. . .

tr %spar"g%f’ﬁwm shgmicakmeditie é\f;bgtrhg}gﬁ%g%gﬁ)@sﬁ%% ‘gmsparent
winf§%] WhRe tiRttran§sdnt MdRlowcdodtpiribes angnorpare/baghnic Wenidsol-gel

the transparent wi ndow has a total |ight transmttance

matet@t s substantially higher than a w ndow conpri sing

only, th gl"%dﬁ‘ﬁﬁé Bad S1dim 233whbi@ (ROlrdrspareg vwiadbvohas a total light

clarm 3 erel h the transparent w ndow haz @ t ot aI10 000
tranisinighance off @fison motant et lesst @Boayelepghn e rapee ot 24} nrg ke, 10,000 nm.

wavgel ength i n. 1. 'ﬁ)lf272 Qerd rid- Q1M mARYial i34 metal oxide-
Thefépol igt]ﬁel Oéls%ggp%fg%?%l m 3%, © \I\ﬁe}%‘ygi nt %g t ranspar ent
polhrdgbrid aniterial @tadlag-paiidmitie bytsivi matarade of 30% or nore
at at |east one wavel e tPi.nthe a . 200 nmto
1,080 n Cﬁl%l.cah"%&‘ﬁ{}’lc%g)ﬁ' g arc#usg ?glp %&g‘% , Wwherein
the clarfyi ngppaehehdt abtate§ sel ected from the group
consi sting of phyllosilicate.cl g.ys, m cas, netal
oxi des, (Dlor gthsireligupg rad of glgjry ¢ ari des, polyner
fibers, & d cophiiBAhkdNstanab®ale to be polished by contacting the rotating
polishing pad.
30. The chemical-mechanical polishing apparatus of claim 29, further comprising an
in situ polishing endpoint detection system.
31. A method of polishing a workpiece comprising:
@) providing the polishing pad of claim 26;
(i) contacting a workpiece with the polishing pad; and
(iii)  moving the polishing pad relative to the workpiece to abrade the

workpiece and thereby polish the workpiece.
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36. The polishing pad of claim35, wherein the

clarifying material is a phyllosilicate clay having
waeooasgaes ratio of 100 to 200 and is sel ect edPET/IBROC41W03SS

group consisting of talc, kaolinite, nmontnorillonite,

or | %16‘ qg%ga%\;ﬁlr &%193? Ene'éﬁﬁﬁc%?f;ohsﬁ&g cgﬁﬁnﬁﬁé b shhdpairent

erein metal oxide is titania
w1nd3& wﬁél@mﬂﬂé irsfpargntpaddof cahmises 83castwrermelymdrivaesin and at least one

clan%zgrgg;rggglléé: \ggelrglqtlt‘lze %ﬁ%ﬁ?ﬁ?%&&i%%%@ﬁﬂlg{%% g‘gﬂ ance that is
substaRGa IR TR {haﬁ QSWiRddve coifiprRadeantly the pollyberic gstLip
consI'sting of thernoplastic el astoners, thernag % 9
poB3.ur efThapeishingpad f}plgg%?, g/heﬁxg} tﬁs Fré@qpﬁrgnt window has a total light
trans?rg %%n%g roP 9(5},/&%? rch’oreoﬂ Ly Péhs@ ﬁh@%&@i@ﬂgﬁl in AR 18AEe of2I08SHOIEID]000 nm.

, el astoneric ol yet hyl enes,

po Byt et Tag pommtmg loé mlelm phIvheraiy the freppREep h P yihas a total light
trandgra‘ft%}wg ﬂg‘?ﬁh@? Sl .98 Sne WQ\Q(J] é{'%}%h‘%ﬁleeéngé)&{ 2)0@% NS0 nm.

ryla €S, Ccopo rs thereof, and
m x5 ur eThe pelishafe pad @f cThine 32]01'heszhnn the baaldymg metesiphis sgected from

e e oo RO el A e PR st
poly&lcUﬂa[rid@?ﬂo%EqﬂE‘r GiBers Ond@oBHBIIAR hedsbft her e Of 41. The
po I shing pad of claim39, wherein the esi -
is 3§o| y Phe pylishifeg pagdrpd clapmp éS,dy}&Fqnp Weﬁ nﬁﬁp%ﬁ 1’1a{ i§a pﬂyllosﬂlcate
clay @g]vmg ah a%o%@l{) 1Btio §Pf80ng8@£¥ﬁﬂ§§§ectéﬂ B WRag&AcInsiSting of talc,

onate, or a conbination thereof. 42. The
kaolﬁlﬁieg mbntn@nﬂiaﬂtapheqtd)lwmné@ombm@tﬂfms thetdd pol ymer resin

poly d | arj f.yi t t al
The E%l%p% of ¢ Oa%lf}g 3? \Qﬁelr%% 't}{é\%ﬁéef?eo?ﬁnde?%] teliaglrerto Snf
Of ﬁshe crlﬁrpohwm@pamdferam 35] wheréin @@GAongenisadk is peleism carbonate

based on the total weight of
or sqdjum benzoate. 9 the transparent w ndow.

39. The polishing pad of claim 32, wherein the polymer resin is selected from the
group consisting of thermoplastic elastomers, thermoplastic polyurethanes, thermoplastic
polyolefins, polycarbonates, polyvinylalcohols, nylons, elastomeric rubbers, elastomeric
polyethylenes, polytetrafluoroethylene, polyethyleneteraphthalate, polyimides, polyaramides,
polyarylenes, polystyrenes, polymethylmethacrylates, copolymers thereof, and mixtures thereof.

40. The polishing pad of claim 39, wherein the polymer resin is nylon, and the
clarifying material is talc, montmorillonite, fluorinated mica, or a combination thereof.

41, The polishing pad of claim 39, wherein the polymer resin is polypropylene, and
the clarifying material is talc, titania, sodium benzoate, a polysaccharide, calcium carbonate, or
a combination thereof.

42, The polishing pad of claim 39, wherein the polymer resin is polyethylene, and
the clarifying material is talc.

43. The polishing pad of claim 32, wherein the amount of the clarifying material is

0.0001 wt.% or more, based on the total weight of the transparent window.
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