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Consolidated Specifications as at 23 March 2007 -1 POLISHING PAD

WITH WINDOW FOR PLANARIZATION The presentégxgﬂgggdrgﬂg&%at&% as at
polishing pad. In particular, the polishing pad of the present inventiognagaa, 2007
include a window. The polishing pad of the present invention 5 can be useful
for polishing articles and can be especially useful for chemical mechanical
polishing or planarization of a microelectronic device, such as a
fem'cond“tiia@r%‘i’@ﬁ‘i&&{? BRe DO AR aRally
ransparen , arizing
tools that are equipped with through-the- platen wafer metrology. 10 In

general ﬂ%%&%@ﬁhﬂ%ﬁﬁo%&@(ég%'%&fsﬁlﬁg’ﬂa@' qﬂ%aﬁ%ﬁ?zﬁ?tﬁ’é Bolishin% I}})gd of

microelectronic device to an essentially %Ianar surface involves rubbing th
nK-prassar iRFrLen shrirthedgdikidiracEisreibbiidhig phitiriergmy invention
coniredlecaneorepatitivie MmatioNand alighingSlIyYuan! be tHaRasatkchanical
bet een the rough surfacfe of.the article that is to bg gs)olished and the work
SB?\THS 7

ARSI ARG Bt S P ARG SF e i & SATA R PIH LSS
sith amdosentidorrdlichorapafers gdestaliytinijolmspirenfonm ation @hdplurality
opRAIAe A SreUIRAD RNAIPEERMAHE G B LR TRISHoM B SRR
arsenide. The integrated circuits can be formed by a series of process Steps
irPlkR M HSEBEYPRYers of materials, such as conductive, insulating and
semicondyeHang MRIQUatsi R 6fprRad abthe 8WbatHaiRar uatdeLRP to
maximize the.d nsitg/ of integrate%,cilicuits {P{?r wafer, it is %&sira le to _Tﬁve
aW‘%&E%ﬁﬁgﬂif gﬁdh%rtﬁéﬁsﬁ LD AaT VAR U LS SRS BB Bl
semiggndilctbe wafk supiwdwdtigrlvoce gad Tiking,asemicdiad ustorepeatere motion.
PIOGUELARCATLNEIAR BhiSARLAREnRY RS %@é IRl BeRidraliofrellsing

steps, which can use one or more polishing pads. A chemical mechanical
pBNEHIAG AP wEceskesef fhelnelsh -the 25 microelectronic substrate
in contaghyviib RRJsHiNGHad: KRiasiig dbewadcwhile aiareadsc@ppied to the

backside of the microelectronic_ deyice; and applying an abrasiye-coptaining
A T AR e i S R

duomgrigqg:sfdn@camp_lmﬁlioqﬁsmigtgl_simwseaiﬂecdﬁtaimtagraba_lmimtmbial,
Syehag lica. Ay ?&a&?ﬁ% R t}QS{eecPlfa Eﬂeof%(?%’%%l, rsg}gﬂgment
of the pad relative to the 30 substrate as slurry is Browde to the device/pad

irfeRflicE eam falslitatantheepalisidvingroetesslynmiscioansd poliahiygseals b order
centiRuesiip uaenannariteitihe desireddmathickRassiayenyued an

essentially planar polished substrate at various stages throughout the semiconductor wafer

production process. Thus, semiconductor wafer production can include at least one, and
more typically a plurality of polishing steps, which can use one or more polishing pads.

A chemical mechanical polishing (CMP) process can include placing the
microelectronic substrate in contact with a polishing pad; rotating the pad while a force is
applied to the backside of the microelectronic device; and applying an abrasive-containing
chemically-reactive solution commonly referred to as a "slurry” to the pad during
polishing. A CMP polishing slurry can contain an abrasive material, such as silica,
alumina, ceria or mixtures thereof. The rotational movement of the pad relative to the
substrate as slurry is provided to the device/pad interface can facilitate the polishing
process. In general, polishing can be continued in this manner until the desired film

thickness is removed.
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1W0346263.1) Consolidated Specifications as at 23 March 2007 2
Depending on the choice of polishing pad and abraSi\é%n?Jﬂiqa?et@§ée@99£@i\6§§as at
the CMP process can provide effective polishing at desired polishing taies 2007
while reducing or minimizing surface imperfections, defects, corrosion, and
erosion. Polishing or planarization characteristics can vary from pad-to-pad,
and throughout 5 the operating lifetime of a given pad. Variations in the
polishing characteristics of.the can result in inadequately polished o
etz A oL B ST BB N s e RS s
deMhp @ polishipy pded dfettoxhibitshnegldctdipdgdebspag resiathole inducing or
Pelisting. o istarzaion RARERIN GorlibuhEL dsifable to develop a

X

polishing pad that exhibits reduced variations in polishing or planarization
charactéRbfige 1 phaiRdeR phacesseistiig e o tHarpaad triidriztd ghionahout

hadngdhamuilityite oTeasves gae. pvagrasssah tine plananzatigncerraesswiyle

the (Yvafer is I]eld in the toal an iﬂ Sonta}ct with the pad are kq}own in the alrt.
'\A)a S can re Htll‘l 1nade uat%l PO 1SnNed or %anarlzed Slﬁ} trates th are not ust&?f]fu .
easuring the progress o >b anarizing ‘a microelectronic device during the

plEnarizingleprobless dmmiveordfecterl apahstheggridbin-ditoitmethalodpdd-to-pad
Lf&%ﬂ?a%ﬂﬂ%?%lﬁﬁf&@&% ﬁéﬁﬁ&%&ﬂé’hﬁﬁ&e@ié‘&% Of % ARAFHOPRAN B ALEAbp o

,108,501 describe polishing or planarizing tools and in-situ metrology
syetistiag Rrg e pxhi SRRt roTB BB PRI Bid S aRMAY 2 0BT HtiCS
thieegihan atleashPartiadytiansp@rent window located in the platen of the
tool; the beam of light can. be reflected off the surface of the wafer, back .
hrouah R e R RS AR Tohe PORSR T Tt acion
irmhmesazvhiindkwwafat istel @i I@a%qﬂamhii.ycnmns}pahénh‘t.mmherwhﬂe&er@ths art.
UL 0 HNeMerolegy SYSiem And.sarentialyoalionedvith N8 -RIBNIER /ing

window. Thus, it s desirable to develop a polishing pad that Comprises a
WRERFSH srB&e GSTERFSR IR BRaATRetrBIogY. mefstaether (asdaliiethzene

WAV 4 QNite $ sSU0ta Lenh dians padie pey dh rowg routdhe roRpeyatimneh ifer ol dheizing
pad. 25 One disadvantage with known pads having windows v,vhicH are
cOPSARF W thE 5 RRENiRG S adB 284 %ﬁé?ﬂ%%‘\%g?&éyo?%ﬁw g&ifecting a
poetimmoaitighstbweprateadHamthefdty surfpoentwindbel diseadvartaghtartbf the

k%%‘ﬂ@t@%fgﬁlﬂ%}’ il%%tac%9Bé?‘r'éﬁéé’%@@‘_3%8%G&%‘SA%‘?‘%&%@E&P%&&?H&%N@H ow

as a result of its contact with abrasive particles in the slurry during the
polieinyisionatittiritie AgneersSharstrdissddd sirdoal s gerdralpaddate
3R 4he HansPaeREY Gl eny eI ek GREIGAUREARalke DY Rlion ahth&sentially
metrology. signal. ,

aligned with The planten window.

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

One disadvantage with known pads having windows which are coplanar with the
polishing surface, can include wearing of the window portion at a slower rate than the pad
surface. A further disadvantage with known pads having a coplanar window can include
scratching of the window as a result of its contact with abrasive particles in the slurry

during the polishing or planarization process. A scratched window can generally reduce

the transparency of the window and can cause an attenuation of the metrology signal.
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1W0346263.1) Consolidated Specifications as at 23 March 2007 3 The
present invention includes a polishing pad having a Wﬁ%Wda't@dasﬁ‘e%ﬁIyﬂMQQs at
embodiment, the polishing pad can comprise a first layer and a secengilayeino7
The first layer can function as the work surface or polishing layer of the pad.
At least a portion of the second layer can comprise a window which is at

least partially transparent to 5 wavelengths used by the metrology
instrumeg(ationof polishing (ole. Eurtharmore, the frst ayer.can absarb gt
least 2 perc%nf%y Welgh?o pc%’llsehinB sllurryg ased orrthe 16 aW'weigﬁlf)o the'"e
firghbagancdWRSAG 268:4 p@onsciidaiast 8 pegdifivationd asain@ Bivardho(ov
42l BERRYSIIRGRRGRNB REBSEObIPERARR CAB-SPTMPISE. anfishpyphaid 8

second layer. The first layer can function as the polishing or working surface
oflth & pRIY! SU6ER HAEORIHiFst YA warhinh St Py SFRPITRRAL fRe
substieigtl bepelisheshansidheinpelishRing sk olpdisai A rdiRighermore, the

elg}ts)t diment, t efgst Ha er.can be porous an rmeable to QIIShH?,‘%%’f@

5
SIS o O R Ethb BiFRERTY e heté’oﬁ’al?%;}é &af b St
nerEhtadshaddssidystantially impermeable to polishing slurry. As used herein
and the claims the term "substantially nonporous" means generally
impervious to the passage of liquid, gas, and bacteria. On a macroscopic
scale, a substantially nonporous material exhibits few if any pores. As used
herein and the claims, 10 the term "porous” means having pore(s) and the
term "pore(s)" refers to minute opening(s) through which matter passes. It is
noted that, as used in this specification, the singular forms "a," "an," and "the"
include plural referents unless expressly and unequivocally limited to one
referent. For the purposes of this specification, unless otherwise indicated, all
numbers 15 expressing quantities of ingredients, reaction conditions, and so
forth used in the specification and claims are to be understood as being
modified in all instances by the term "about." Accordingly, unless indicated to
the contrary, the numerical parameters set forth in the following specification
and attached claims are approximations that may vary depending upon the
desired properties sought to be obtained by the present invention. At
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20 the very least, and not as an attempt to limit the application of the doctrine

of equivalents to the scope of the claims, each numeggal par; tershould o ..
at least be construed in light of the number of reported significant digiks,aRdoo7

by applying ordinary rounding techniques. Notwithstanding that the numerical
ranges and parameters setting forth the broad scope of the invention are
approximations, the numerical valuessét forth in the specific 25 examples

are repotted gs precisel possible. Any numerical value, hqwever,
ireronty B e DT SR T b e second
dewviatiorhédimdapethain frospecty regstingingeasurdmentsfacheffikst fag endathat

INGUAR @yer el ahmatsiialunawadnhe At Nandiiing, GxanRies @t

suitable materials comprising the first layer can include but are not limited to
309HARLTAE Ol hBPTHEr RS SRRREENEBIy kBNt 63 deRHBEFM United

StetarBatenp8idifif O26By 1 Ipartisulaterpe ymeydanchamergosia RYBIBET be
binder as g}gscribed in U@itelg Statl?s.Patent Alﬂél)licaglon Serial Number

107 ?ﬁ%‘é Y SieTe Sp%{lr idles St rrlnmc})ﬁlrénsﬁ?c .I) €onsolidated

Specificatiopsidsrain 28dVterclai 200 efn résmtastidﬁsmbwms_w niteds Stateslly
PRISRIS §OB2aRE R 61 d £rPQ0; 204 6118 Bamidfin20sh PRERSNG SIOLRLRI powder

compacts of thermoplastic polymer as described in United States Patents
6583t aly nERIS U BB IS IEvAH B, 02F 2655 KgHRsieHbI iR mS.
exaTRIes Wirswitabla N ReHRIS OIS NE e b layeTeaRsIRCHEae opening(s)
pqlymeric matrices 5 imgregnated with a plurality of polymeric

rrﬁgf)éléje%?ﬁy WERSEach polymeric microelement can have a void

space thereinjcstdesorised imthis fediStates, Patemsulb; 9001164 "dhd," and "the"

SRR GudNRANGHNESE QL UM (R AR GLERIV Ry AlGT RALG N RRsIIting

embodiments, the first layer can have a thickness of at least 0.020 inches, or
at least 00O RiERRSSOF 1D RISDGHHMesVpTesdicor ocoBd ey a1 RS In

a@f}iﬁl}s@;ﬁlﬂgﬁdﬁmmeg(g ﬁﬂ@%@i@iﬁﬂ'fneﬂaﬁ”&f 58@3%‘3%11&}’?@?@%' I$'|t:l|'f]éh that
pO ISNING SIUrry can ne at least rtia absorpe . Irs ayer. e
et e s e N SN
lagen Cabnha’(/efxacpminglby,uﬂxmﬁsﬁeﬂeasqummamﬂtqagrﬁh@mmeri@i pailgaskeR set
DBLEN B VAT PAREE O 194 L5 IAINME SLOSISHIBNER, B o

percent or less by volume based on the total volume e first layer, or'fro

2dersnipereeeit By deilicdP RSB LI ER {othe OblinTd bY the Hieserayeentioe At
pafceatnesa, valvre Llthadalisingadd aysh cab e detesnined Hsig Aents

to the scope of the claims, each numerical parameter should at least be construed in light
of the number of reported significant digits and by applying ordinary rounding techniques.

Notwithstanding that the numerical ranges and parameters setting forth the broad
scope of the invention are approximations, the numerical values set forth in the specific
examples are reported as precisely as possible. Any numerical value, however, inherently
contain certain errors necessarily resulting from the standard deviation found in their
respective testing measurements.

The first layer can include a variety of materials known in the art. Non-limiting
examples of suitable materials comprising the first layer can include but are not limited to
particulate polymer and crosslinked polymer binder as described in United States Patent
6,477,926B1; particulate polymer and an organic polymer binder as described in United

States Patent Application Serial Number 10/317,982; sintered particles of thermoplastic
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variety of techniques known in the art. In a non-limiting embodiment, the

following expression can be used to calculate percerg(glg(ggdgggjgggéi&gtgoggag at
(density of the pad layer) x (pore volume of the pad layer). The densityieaR 2007

be expressed in units of grams per cubic centimeter, and can be determined
by a variety of conventional methods known in the art. In a non-limiting 25
embodiment, the density can be detefmied in accordance with ASTM D

1622-88. The pare volume can he ex q%'n its of cubic timeters per
o S ST AR GHLET Al oo Balor i AL e St erie
knowswin stnezrt phwdenopmliaciting tbenbogimenpoponervoldeneibethip&nited States

MeASHIh) 384RIAANGA Witk MRIFSUYRPEIFIMEIEY MEed i fAmitibD

4284-88, using an Autopore Il mercury porosimeter 30 from MicromeritiCs
csirBRlasabsuitehlfunter Ho Ao PR BHIFARTIC R &pFS Pelmsaic matrices
megstremanisicanlbamadeuiaarihmiatewingcondiionsashouiarngle
of 140; 1V\t/034t615263'1 .(&onsol(il)gated %}g&cificgthons[ﬁstadt S%B rtcht2007
6" ErCaRy SUFACE TEASIN R UBO G STehs™ and tdgalsing 6t the potishing
pad(8ylért sarhple/d.ifder a vacuum of 50 micrometers of mercury. In a

non-limiing fMBRAIMERL A0& MR layercamRaue - AlAtdF ashiad K ARG,

structure such that it can absor%)%slurry. In alternate non-limiting”~
etibBEiheftcahBafifst tBiqkyess CAAtdsbPAY feskisppatdent B%/Wé@h%ior
polishingsuoyibased@dhectetadvgight of the first layer, or not more than
50 percent by weight,.or. from rcent eight to 50. percent by weight. In
aothor AR BRSSPt DA IO S HRE AU Brine
potibking plckgamtigve laasopaprebsibiitsbeddntarctiien tyersddwnuiayeniAwres
used\ARren, a}éé&ﬁ?etf%ﬁt‘l{}ﬁﬁmg (EsRIRIACCIRISIQ IRe PEICR R bREity,

compressibility measurement.In a further non-limiting embodiment, the

peYeEtabIs RrEceBhRprR 38lBMey SfaHear Stnaifericanv Y hassst 1 3hsdptdnt;
ow%@%écegﬁﬁ@ﬁﬂﬁs&y@r aslfqm R34 3@@@3@%\1}4&1@1)%%@&% q{@@tbas&oiame of the
appl . e percent ume compressibilit a pa er can pe .

LS TATSEQT 0 30 L e bR RBRGH O Lho ey YRRl i taver:
embodi_mmppt?@gmwmmmmmmhgmgsibﬂitwef aipad dayenoed mng a
d%&%{éﬁi@?%&%éﬁ%ﬁ&%‘%ﬂ%ﬂ% erPESSIoN- AR (ERsL MR Y AlUme Wit

load - pad laye me under load)
expression can be used to calculate percent pore volume:

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

The density can be expressed in units of grams per cubic centimeter, and can be
determined by a variety of conventional methods known in the art. In a non-limiting
embodiment, the density can be determined in accordance with ASTM D 1622-88. The
pore volume can be expressed in units of cubic centimeters per gram, and can be
determined using conventional methods and equipment known in the art. In a non-
limiting embodiment, pore volume can be measured in accordance with the mercury
porosimetry method in ASTM D 4284-88, using an Autopore Il mercury porosimeter
from Micromeritics can be used. In a further non-limiting embodiment, the pore volume

measurements can be made under the following conditions: a contact angle of 140°; a
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(pad layer volume without load) 20 In a non-limiting embodiment, the area of
the pad layer does not change when the load is pIac%gng&igétga%emgaﬁons as at
preceding equation for volume compressibility can be expressed imteyinsyio7
pad layer thickness by the following expression. 25 100 x (pad layer

thickness without load - pad layer thickness under load) (pad layer thickness
without load) The pad layer thicknessc&n be determined using a variety of
known methods. In.a non:limiting, embodiment, the pad layer. thickness can
e e T e S T g R SR e
waidtits)vasentine i saenpieardbieasuning the change in thickness of the

pad laygf 3% éhIRShe T IGMRR NN el ARG, Q%Q&fﬁﬁ%ﬁfy Bpen
Mitutoyo Electronic Indicator, Model ID-CI 12EB can be used. The

1¥egaEresmie orfselrbitsl SpeeiflelisHatadan- 19818 eRbadarentss the first
indicatanhasos spiveiexieicaasied ¢id\whighiganche fiied atl onenenetvitiight
fIaIrtontIac%tl under Wftﬂch tht%#)as%laé/er its lace .tTh sglir}dle cartlbbe fitteﬁjt 9t50
the otherernd with & dévice f0r aﬁ’pﬁ?lerll]g pvevg}ﬁed 16ads o thie Contact &rea;
spetvas utvaighlimited to a balance pan which accepts calibrated weights.

The Indigaas dispiayaine, dispRAEMERL PN AN FIRNROICHIN 100 of e

applying the load. The Indicater display is typically representative of inches

oPPHItRE RIS AP Fo18 SO BIRIS YHBIRE SFeake eI EeaMIAYA stARdSELBF AR a
Mitelieyn Riesisiendargnitersian thd pdcomidelsiabiiipl iakingihgement. Ina
nﬁﬁﬁuremgnt&. The |ateral dimensions of heepad Iéatlyer. cl]':\n bg Euf{fjcient to

pETHRT AP A ST B (ePHSHE Yy Rag AR Bl HR SE BF fHa FagT can
|dyeatdeastie3ffatrand padaltetover ksuffidient A0 arégadopermitunifoadof 20 psi
cg)srggﬁigftween the test pad layer and the flat contact. The pad layer to be
tested can be placed under the flat contact. The thickness of the pad layer

can be Fhe®sis@d yHhomes aApprymiGiHe pbadaE s s p ArSTEE A TS walipus

baadeedkineinhatancerpandanimaneciibrRauiantiosecdiie pagdayer then
can be compressed uqder the specified Igladx Thgglrﬁg@ator can display the
[

tHCRIRESSIREHY SrRpL A TAYEF dREBP Y 151 Y088~ & thitkness

of the pad layer prior to applying the load minus the thickness of the pad

layer unggy the Spec'[%'géi‘ 1'%9\%fi‘ﬁh%%&él%qt%gﬁ%m‘ﬂg&'\%hﬂl’?ﬂoﬁ‘d@m&_%°f
the pad layer. In a non-limiting embodiment, a load o psi can be applied
to the pad layer. Measurengtddayshvolimanéheualegdhdardized temperature
such as

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

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

100  x (pad layer thickness without load — pad layer thickness under load)
(pad layer thickness without load)

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

embodiment, a Mitutoyo Electronic Indicator, Model ID-C112EB can be used. The
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room temperature. In a non-limiting embodiment, measurements can be

taken gt a 20 temperature of 22_C +/-2C. In alternate Q?)%Hmmg%pecifications as at
embodiments, the above-described method of measuring pad layess march 2007
thickness can be applicable to a stacked pad assembly or layer(s) comprising
the stacked pad assembly. In a non-limiting embodiment, a procedure for
measuring percent volume 25 compressibility can include placing the contact

on the granite base and. adjusting,the. indicator.to read zero. The contact can
e TR R LR MR W B R
condactvith theped dey of ithdacomtddteapiodist @Qibbd fatadaat yhe dgjeofntheith a

SREGLDEA JpR FRNRCHERAN RRIVRIG ANPARE SRECITGN ARG IR SREGHIRRCe

thickness measurement can be taken after 5 +/-1 seconds. Without moving

IS PO BFtReIBmEdtsieh tsuffRedntigrng Hiseky b adisrlactngie Pahetgad
cayse Bsioneg abrtpsiyiadaappiethtatbr spetipen byyheanonaasschbgive of
readtin%Ofor 1.e specir?en ictknes? ﬂndter loa meas%Jr ment caé1 be made
At IO P B S s Mg e B P B S Fb? S04 BE3 %)
Cinsohdabed Sipe éifivatiobieak @tpRYiNatebi2Y0vhile8akapahteds anaking five
MAASHSTIANR A SEFGFeRE POSIHANS AHING SREGIME PAhIEARL N e AP Teast

using 20 psi of compressive force. In a non-limiting embodiment, the softness
oPtheffiardayefEanibe vetesnihdg pad 1%Y§é8aH@Fe%H% RELshRHE nuftiiant

"seéthessriefersiedhashaneAvédaidness plithe H maiasdadtogeoerahdped
softer the material, trael wer th SRO A Hardness value. In taét*ern t

-fimit odi , | c a anes
SR i rcp e e <onieavins EBPEA Ry gpn
|easin@Sured 9B wtdesp] ondrdmm! 85l taCabbrhtvd Bhare: Avdgdrdnes daddedaanhbe
dgiermingd Hsingnyarous MetPRAS apd Sa4RIENIKNAWEDS %r@sféedfhﬁder the

non-limiting embodiment, Shore A Hardness can be determined in
ateesidandeadvithbhb frats sarel iadre théribagsras hespu of ths padaysrshdpethe
'I'Ey&eﬂ%a M&Emﬂieﬁib%vémgam?@ﬁmumﬂ Pﬂmwﬁﬁyéﬁg&h@mrﬁﬁmhe
nstruments, Los eles, . In a non-limjting embodiment, the test
o P R B e T B B B Gt type
oflisidertorpeingspiabiantially afosadchiningthietedimmaterlahdinfi20 speaified
condit : badi e
SRS R A SR A% BUPES A S ARG vt o
e (Ratviscdalagae-berEgsnBiodiseasimaateidalcn 2R b -Jkinnga

ephpdinmapbithe-tirsltayer can comprise grooves or pattern on

In alternate non-limiting embodiments, the above-described method of measuring
pad layer thickness can be applicable to a stacked pad assembly or layer(s) comprising the
stacked pad assembly.

In a non-limiting embodiment, a procedure for measuring percent volume
compressibility can include placing the contact on the granite base and adjusting the
indicator to read zero. The contact can then be raised and the specimen placed on the
granite stand under the contact with the edge of the contact at least 0.5” from any edge of
the specimen. The contact can be lowered onto the specimen and the specimen thickness
measurement can be taken after 5 +/-1 seconds. Without moving the specimen or the
contact, sufficient weight can be added to the pan to cause a force of 20 psi to be applied
to the specimen by the contact. The reading for the specimen thickness under load

measurement can be made after 15 +/-1 seconds. The measurement procedure can be
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the work or polishing surface. The types of grooves and/or patterns can vary
and can include the various types of grooves and/or @%E%ﬁ'&?téﬂ%‘é’c@ff&ﬁ@% as at
art. The process for making the grooves and patterns can also varyaogd:Qasho7
include the various conventional 20 methods known in the art. The polishing
pad of the present invention further comprises a second layer. In a

non-limiting embodiment, the second Tayer can be connected to at least a
porion.of the, frst ayer.in.a further non:limiting embodiment, the first [Ryer.
can be connected to'at least a portion of the’ 8econ ayer, and the sécon
laarertcampépneéctanbtossattei@stea 25 portion of an optional third layer. The
second iﬁ%‘%{oﬁ%ﬂﬂﬂﬁcljg@ﬁlﬁo}{ﬁﬁ@%{ B MAlRralS ROM 0108 AT REAEHRAC As

layer can be selected from substantially non-volume compressible polgmers
aHFistsinardife dadrfofle sEusrsreriardane dhns) Hipdaeanahiiye
nenwaling eamarassiiac: meanscial dhea vobdme Siande raucedbyuless
than 1% when a load of 20 psi is lied. In 30 a non-limitin odiment,
S G O S T T AL OEGh OB e
pBeviou¥lydessribédhei®in ¢anThe Shopidyétirdnas0346263n1)cCotesolidatesing

SPRRICHORT @5 Al AR MBECRBINin NPT URY AXATRIES R FHPRIAHIRAIA

non-volume compressible polymers can include polyolefins, such as but not
iR R REHSHEMRSY gRES Ry Hehs osonstigisse el Ndh 2240,
nul@ltalgtalafgwei%mpe?iqumfmig@ym?maﬂghmuﬁk}xmma &om PCTd
cellulose-based polymers, such as but not limited to cellulose acetate 5
TGRS Pa R AL b AL B €S g ueBhee T e o Foenore
I@m@f@dd;mesP Eih amwﬂ%&ﬁ@ep@immmﬁwxmquyamidémdsum mr@ﬁuhsmntially
limited R ovien-&/ G.Aad nylenR, @r‘é(%&'fi@&‘%ﬁ@ﬁo%rfﬂ{ MANSGEBIARIES: RUSHAS A

but not limited to polyetheretherketone, polyphenylene oxide, polysulfone,

pblgitaRte CahBepBYgetsrickits: ta e RiRetAsSePsp AR 6#L i RREERBIMPIS

ot metadisdilnns.eanivelige budargonet lmikad tatek@dialuminum, copper,
brass, njckel, sgfainless st%el and C%Q”lﬁrin tions thereof.. The thickness of the
o -

second 13JdIPBaHARS. TSRk ﬁiﬁﬁﬁd%ﬁfﬂ%ﬂﬁ?&%@ﬁ?@%@%ﬁ on
layie meak drgedishithicknss. dftet tigasod H60&:s andblaastethdOdilyaor HOEH0

ir}ﬁ@ﬁﬁfﬁa@%ﬁi&{s Q@%ﬁ&g}%@& %&‘?&Sga't@eﬁhé‘f?ﬂkm Hinge&mo %%&tes%r

second layer can be flexible to enhance or 15 increase the uniformity of
cOIEBE MR groeHetHBHEpiRyCpaal Endth ans rFadecBidhide various conventional

methods known in the art.

The polishing pad of the present invention further comprises a second layer. In a
non-limiting embodiment, the second layer can be connected to at least a portion of the
first layer. In a further non-limiting embodiment, the first layer can be connected to at
least a portion of the second layer, and the second layer can be connected to at least a
portion of an optional third layer.

The second layer can include a variety of materials known in the art. The second
layer can be selected from substantially non-volume compressible polymers and metallic
films and foils. As used herein and the claims, “substantially non-volume compressible”
means that the volume can be reduced by less than 1% when a load of 20 psi is applied. In
a non-limiting embodiment, the method for applying the load and measuring the reduction

in volume is previously described herein can be employed.
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substrate being polished. A consideration in selecting the material for the

second layer can be the capability of a material to prgglgglig%@&ah%{%gg at
to the work surface of the polishing pad such that the first layer substgntialbbo7

conforms to the macroscopic contour or long-term surface of the device
being polished. A material having said capability can be 20 desirable for use
as the second layer in the present invention. The flexibility of the second

layer cap vayy..The flexibjlity can be determined using a variety of
i sl i AR R S i S
tanaiudtephyityi(F)steters bottine Imreeddorlatibmstypolystoderd.lhigbrdérickness

R e boraret I N AR Socond

In alternate 25 non-limiting em 4]
| Ry HaK deosidre setel assrhases) polymest: rushias botinot i eddp reHlasthactel
taddeindbidbiiyiate; AeRimiioy &mRedime o e ERcond [y aaninava &
c ressibility which allows the polishing pad to substantially conform tq th
o o B AR B BB ia o
sabSrand hsgicheadanseeniplortisctorivafen; tarniBitdrhivepal forbearethedirtone. as

el 1R DAL ARG BrBSeasidL IS comR AR A R RORHIG.

pad cannot adequately conform to'the "wave" contour of the substrate
surface NP iR Bt BPIE e boREHlrof barerpiariedecn e wridiadedtror
exrmplenf et Wid34 62431 1 Lnasclicatediepetificatipnmassat 23 March
2007 - %g a substfantiallécl c%;]forms the enqﬂs éjtlzthe "wav_(ii;i,?but cannot
substanti ‘ﬂ;a'éc S ARG EOPTatt thetidhie PoPiBRT PRE MR only the
enabwlitiratiwhvetcad heepolished: arthtanesizé dtdedtthedid dietdeatidh0dan;
r%r;r@%%lHﬁt}@ggt@Iixsy’ngj'imgghgp&lq&@rized. The compressibility of the

second layer can vary. As previously described, the 5 term "compressibility"
refers td e PtEBRISIR RS ideRip B SR lavsastrdmBenibls takahaage or

naRtimiing enbesimentsathe ReIERAtNOPIMG GRPRIassIIHY Ak dbersaeoNd
Iz;tg}gr can be at lea tgn&percent; or three percent or less; g)r from one ho
: iy

ST st PAE SORHlSFALoRd s e sits Rals i s hnGAeRr JayRgean
abeatiepppfbiidyvwention@tishethedsikcomplimthepart:t ko eacren:kmitiiage of the

ep%%%i:?%}% 10§, REICERHYAMS &91'&]Qﬁ?sc%ilﬁ’é@}}{lﬁcgﬁltee{ﬂ%?@sgﬁ% contour or

previously described herein. I another non-limiting embodiment, the second

|dgBg-tamdistapuns dredeisn prasspdithrd e experidieampyatd s fhadtildyepan be

OVEliRBRas3ted Qb arcortionsl thind Javeh: iavadien:limiting embodiment,

the SeCQF?g Eie%%gi{ﬁysgp t?l%asr]e:t(i:gﬂg ﬂggr-\égrlluvrgr?/. The flexibility can be determined
using a variety of conventional techniques known in the art. As used herein and the claims
the term “flexibility” (F) refers to the inverse relationship of second layer thickness cubed
(t3 ) and the flexural modulus of the second layer material (E), i.e. F = 1/E. In alternate
non-limiting embodiments, the flexibility of the second layer can be at least 0.5 in™'1b™; or
at least 100 in'llb'l; or from 1in!1b™ to 100 in'1b™.

In a non-limiting embodiment, the second layer can have a compressibility which
allows the polishing pad to substantially conform to the surface of the article to be
polished. The surface of a microelectronic substrate, such as a semiconductor wafer, can
have a “wave” contour as a result of the manufacturing process. It is contemplated that if

the polishing pad cannot adequately conform to the “wave” contour of the substrate

surface, the uniformity of the polishing performance can be degraded. For example, if the
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compressible. 15 In another non-limiting embodiment, the second layer can

function as a substantial barrier to fluid transport betwg&gl}&geg@%@fy&qi%qs at
an optional third layer at least partially connected to the second laygrmEhySo07

a consideration in selecting the material comprising the second layer can be
the ability of the material to substantially reduce, minimize or essentially
prevent the transport of polishing slurry'ffom the first layer to an optional third

201 r. In a non-limiting.embodiment, the second layer can be substantiall
sy Contomp e endy o o DS sl T oyt
notisegchearsddisr atedowith theolisiing shlyrihelendnaditerfiate/esiorulibritpagshed or

eRnRiReBhathe SEER0PIAVST CANDRREBIGH By GRSt ROMSTHPRRIHI.

can penetrate the first and second layers to wet an optional third layer. 25 In
a furthel RoFRMATEREPE LY dith ettty ptianardird ey 4 péescribed, the

suhstapbiafyesabirareebwithpolishingrslveymd benpetaretionméasihensatond

Iaﬁer can be Eormed by a variegy f technigues known to tl%e skillte artisan,
ternate, nQn- llgl}tll'l c lt)odlmenh t eaercent olume com reftm lllt of t CSGC](.)I'I
such as but not limited to punching, die cutting, laser cutting or water'je

cwﬂgcaﬁfoe_#déessm mmtne plalhdeccpnlﬁngqratitﬁssof)t_lfmnpenh)ttatlucﬁsmwtary.
Inf R UmRngRmBadime Rt e RAsQrAoR NG AR IR 6 P& @bnal

least 1/16 inch with at least 26 Igoles per square inch'in a staggered hole

pateEieds ke vib i hsifiF g BraBeaiHRND SR e Prdtmepe rRaPEBEEORHEREed to at

leashROBIRH 9Lt sacand pavasiapaedutr@rstasked pad assembly. As
used herein anpd the;laims, t% W0346263.1 onsolidaﬁ{ed.lfug)ecifications
0]

as at 23"WHATERG7 T LE RN e SN HANHAS 18 RS

e eer or
placepinssiiationship@itherdirtecthy, it lgérastty biagrearandne ipanvaning!
majeriafs -_a'Hoﬁ_ﬂ%}%’%‘éﬁ&%&%?ﬁ?lﬁé%@&oﬂmﬁﬁs%ﬂs%?ﬁﬂgi RY&rsare at

least partially connected such that the opening of the first layer can be at
lsseyattialRy aligned with the at least partially transparent window of the

second f el UL ARAUIER e 55 o AT lSHiG
p can C nnected. to at least a rtion of the sSeco | er using an .
s T T A Gt DA AR et UL el Syl pfetiaty
sutﬁhnimﬁcbe&hcess’csimhbeesu dﬁn_mlsuaet ¢bmpbnhﬂayeirmedas$‘mlg_tiaélynmria] m_dmpxiiaﬁg
NG5 EURLS NAARNESIE 520 e SPRSIRA R SHITGIRONY A0 iDstane

shear stresses which are present during the polishing or planarization '
pestasially micrsatdeatnyit shifidishing shurstiepie M Er dity ehetsy pptional third

degradation FUingiHS@mbB& ment, the second layer can be substantially impermeable to
the polishing slurry such that the optional third layer does not become saturated with
polishing slurry.

In an alternate non-limiting embodiment, the second layer can be perforated such
that polishing slurry can penetrate the first and second layers to wet an optional third layer.
In a further non-limiting embodiment, the optional third layer can be substantially
saturated with polishing slurry. The perforations in the second layer can be formed by a
variety of techniques known to the skilled artisan, such as but not limited to punching, die
cutting, laser cutting or water jet cutting. The hole size, number and configuration of the
perforations can vary. In a non-limiting embodiment, the perforation hole diameter can be
at least 1/16 inch with at least 26 holes per square inch in a staggered hole pattern.

In a non-limiting embodiment, the first layer can be connected to at least a portion

of the second layer to produce a stacked pad assembly. As used herein and the claims, the
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adhesive can be applied using conventional techniques known to the skilled
artisan. In a non-limiting embodiment, the adhesive Q%ﬂ&ﬁd@@@%%@cﬁi&@’ﬂm
surface of the first layer and/or an upper surface of the second layerwhish2007
are parallel facing to one another. 15 The adhesive can be chosen from a

wide variety of adhesive materials known in the art, such as but not limited to
contact adhesives, pressure sensitive adhesives, structural adhesives, hot
melt adhesives, thermoplastic adhesives, and curable adhesives,.such as
R LA S (RO o SR el SRR 2
bad¢hegbrbyfiom paonueetirane aghesiuads ahthapoxynritsia aalielsves; sadirst
a50se.RARsd-oRNe 2R PANAEN SR QISARENAL ApdRR UFiHNGst 1ayer

examples of pressure sensitive adhesives can include an elastomeric
perherER PRy Higted it Hie aldetmatialydrpmereahiedenoddherrsrnd

natyyal rubber, butyl rubber, chlorinated rubber, polyisobutylene, poly(vinyl
alkyl ethers), alkyd adhesjves, acrylics. such as those based on copolymers
o ety LS SR AR e e S B e
styrerleajutadiene dithesreoahthynixttingstresiiesivén 4 noatlmitihgpive for use in

eFHPBfQéE%%v@IB@lScT&H Er§%ﬂ§iEW§i&%ﬂ‘ij%iéﬁere%?s@aQ& paligdimeuhsitate

using an organic solvent such as toluene or hexane, or from a water-based
eRIEASIBI OFEiA & Rlgte singdise HErehsT- ReRARer wdrediceelrsted dasuiiciently
adhnesiveGRRPERad-0 hhidR axoptlentharmonlassics ial e gl dhata86n8 ocess
heated to a melt, th?. applied to zlgubs at%as .atlir%uéd. 3% Non-limitin%t A
e AP ST hSt el S ARSIES AR B LABL AP R SRRy o Bt e
cogialyiveers) btyrpriedutadiene copolyimets; @tbylaneethhadiledertisan. In a
g%%%'b{%?ﬁ?g ARACAE L) frOnsOldRiRd REGHICAIQNS @53k 27 MAHER Layer

12 polyesters, polyamides such as those formed from the reaction of a

dra{ie R HEPS! ditffate aEtbe apr@sbisafietiigiede Pre il hafinaiRg ehibedithent

of the pragenpihveNtibdbRtiEstaNex GadE GO ISEadHR PRENHIGAR RulMthEY
ng}r%]-limitin embodir\;)en.t, $t least a{portion of the second ,Ia%/xt/-:'r %can
C

BRsR SO RPWHIP £ Bt FBLSE BAITRANG RAREHET SHYE R ATRIENGine YS!
bydisi vere trol ogyt inditesines ndationghdtie jolanarizingdeguaplv editesine, sizey, as

S'&%E’l%oé‘é%ﬁ’n%%ﬁﬁi&{li&g ﬁﬁﬁh&?ﬁﬁ%@%@l@%@%&%ﬁ! Andierthe yyadaup

the second layer can be dependent upon the metrology instrumentation and
pHRshirRdvasratagsaiYRy-evbroyEY Ry 1p SRS gt YE bRarberEe ted padhahe
opeNBEAMBER NI DY AYAIRiAL cRRYSRUN AL RRQthRS KRMMAJE
e e D g S Gyt oPening can be
The elastomeric polymer can be chosen from natural rubber, butyl rubber,
chlorinated rubber, polyisobutylene, poly(vinyl alkyl ethers), alkyd adhesives, acrylics
such as those based on copolymers of 2-ethylhexyl acrylate and acrylic acid, block
copolymers such as styrene-butadiene-styrene, and mixtures thereof. In a non-limiting
embodiment, a pressure sensitive adhesive can be applied to a substrate using an organic
solvent such as toluene or hexane, or from a water-based emulsion or from a melt. As
used herein, “hot melt adhesive” refers to an adhesive comprised of a nonvolatile
thermoplastic material that can be heated to a melt, then applied to a substrate as a liquid.

Non-limiting examples of hot melt adhesives can be chosen from ethylene-vinyl acetate

copolymers, styrene-butadiene copolymers, ethylene-ethyl acrylate copolymers,
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made by punching, die cutting, laser cutting or water jet cutting. In a further
non-limiting embodiment, the opening can be formedc%){sgﬂﬁltgéﬁ‘ngl?ﬁ@ﬁ%ns as at
layer. In an alternate non- limiting embodiment, the openings can besdigchboo7
into the first layer using an NAEF Model B die press fitted with dies of

suitable size and shape, which are commercially 15 available from MS
Instruments Company, Stony Brook N\?‘Zln‘a non-limiting embodiment the

o] elnrngeln th first Iayer can, odu I to stacki g& ether or at
eB ESIers ﬁ am1 es uch orme t € reactio Ip 19%\ a 1mer
par lafly connec ngt |rs ayer Wlt he second layer ffeas

p@crtrbrartdfnhleﬂgeﬁ;@ncﬂayer can comprise an at least partially transparent 20
window {0, gJaolin{Erch G5ARRGINE Rle ESRGANChIRIEHRARSUYP ISR Bohifhise

least partlallg transparent material. In another non- I|m|t|ng embodiment, the
s&B GRENMAYeltAREGR BREd BIduHeRhaams HoH - an s RarERn iaherigpoad] layer

opanidghpak hevaulontathe segand:pyenty trampmenatmrtmagmgap@ﬁdle

layer, o at easLpartial OF%erlﬁf‘r{g?rt‘z%“%t%ﬁ'arkcan '?E L’P%f%ﬁ?d Into fhe LRosiiogun
openingth the secondollayer &"8penmglcanbe made Geing A variek SfUEne
nvétthe dpqmiegioubly fdeseribeodierdhe. imdomom-iimiteagndlayapien ﬂbﬁedse@mnt

lay S GRD nBGUIGE Sinsiabiol 1&%‘?&@5‘1&@&&?&[}8&%& buadhe mskal 19148

remove a pOI’tIOI’] of the metal foil; a piece of po ester can be cut into a size

anRrAahsrs SiadaknBanyPeBire sbREBTRS el dpehAt ctnel senyeatisnehn

befitteek llaﬁ@vblﬂetﬂlﬁeﬁtﬂglﬂqalt&nﬁﬂ@@nfﬁﬂrﬁﬁn@éﬁbwﬁélﬁﬁ%@@ﬁmﬂg can be
tran rent ndo 30 In a%on I|m|t|n embodiment, th ?101%1 la erlcan
S BT AR S e N gimiting

martprdsmrgltthbeﬂemmg layarefetwed hyanoldppethadine dayer|alreananrigmd@men-
aﬂ&?&h\éeelﬁ‘%{%nﬁ@n% &%%HEHIHQQCQH‘&OHQ‘E‘E{MU‘%&HR‘?Y&WB%@%@@A@F

Consolidated Specifications as at 23 March - 13 adhesive layer of the

abfrssi dispuenbliftediis %@ﬂé’éﬁ‘%‘ﬁaﬁﬂ?@@ﬁ rﬁb%ftéd‘t’é“théft*o%é}mé{frlf’éb’e of
the firstilabem mmmaﬁaﬁbesmsat@y@t&tytmo@ﬁmstve assembly can be at

least p t|a connected to the upp surface.of a onal third layer.

ocontt 1Byl B TR LSt e TR i bococed i

ato mmhngoommsu iabile aobtet atstf&iiﬁdmeesangmhb Iy taybtivethohiskengnpad.
Apper and lower adhesive layers of the adhesive assembly can be

selected from the non-limiting examples of adhesives previously mentioned
herein. Mt&eadE-eRitHPEMRbERGMERYtheah spepEifkibivdeadmedply fspspsrent

eashuean RecAGtiadhesivesmERe @dbasive assenblyspnLataferediadmy

the art as two- | S : .
transparent material. In another non-limiting embodiment, the second layer can comprise

a substantially non-transparent material; an opening can be cut into the second layer to
remove a portion of the second layer; an at least partially transparent material can be
inserted into the opening in the second layer. The opening can be made using a variety of
methods previously described herein. In a non-limiting example, the second layer can
include a metal foil; an opening can be cut into the metal foil to remove a portion of the
metal foil; a piece of polyester can be cut into a size and shape that substantially
corresponds to the opening; the polyester can be fitted into the opening in the metal foil to
form an at least partially transparent window.

In a non-limiting embodiment, the second layer can comprise an adhesive
assembly. The adhesive assembly can include interposing the second layer between an

upper adhesive layer and a lower adhesive layer. In a non-limiting embodiment, the upper

{W0346263.1}



10

15

20

25

30

sided or double coated tape. Non-limiting examples of commercially available
adhesive 10 assemblies include those from 3M, Industrial [[aRg and.r ..tions as at
Specialties Division. In a further non-limiting embodiment, at least & pafiien 27
the adhesive layer can be removed from the second layer of the adhesive
assembly exposing at least a portion of the at least partially transparent
middle layer of the adhesive assembly, thereby forming an at least partially
transparent window in the second layer. In alternate.non-limiting 15

o B S AR S e e LB R S o
therayerd te afteltive [AYelswresiaskedaherdmedialsproecessiblrrindlade a
vaietyefimethadekarwymdo pe skillRd artisapuieudinefid nehlTitE Rt Ryer

dissolution of the adhesive in solvent or aqueous detergerit solution, or
pRYEIEafhestvippIrgPlE cesivldishirome theabremayérnsd suivabls-merriags for
embeshisne My ahysieaylstipping. thecaghesive LanDRIRCHIR RENLACHNGIR i ve

the adlgfsive Withla En }erialt (6] Whi_ h t?e adhesiye sub tantia;lg/ adhe{es, and
RN S " e S A O AR SHBE S FAVEI R AT thE iR Eg Y is

rencoireatdvittrdine Inatewialimhi@gfcmth@ﬁmm-,lmﬁnhmgeemﬂddmemhmiew\lrmdmw
E&E‘ﬁc%%‘*‘o%’l%ﬁ@a)é?5&?&319@%%%@&%‘9¥¥e‘i¥l§1§’9£'§'B%f%ﬂ‘éf&l&?i%ﬁlaﬁrpésdtwo-

0

by a distance equal to the thickness of the first’layer of the pad. _
ardader denbinsitrieidmpodinidiiting petnaksepnresrrindei ks adheson
?bsL@ﬁﬁili@sQ@éﬂQla @foﬂé&‘{)ﬁﬁﬂ ﬁ?n,diﬁmd@att@ H\aﬁ&iﬁ}lﬂ %ﬁébﬁhwé@ qxhijwrflsgfnt.he setlzond
ayer. The coating can be at least partia ied wit adhesive in place
or olionTnt TR ST SRR Bk SRLAG EHRSE L S R o
appliedoriofitostackingithie layel hondattdrdhetaydyskpninpeerstackedon of
The soR1NGAAMRTRYILS, ANY ARRIRTING (IRWINH.3Q PIGRARIESHAEL S ARG an

improved transparency of the window area, improved abrasion resiStance,
irApleVERRp LN ire sSRIststatidd omia e serfid ity @mbodifiene, iere EBHig can
iC| &m&g@@%‘,ﬁs}f@ E’énfl@rvﬁ gﬁﬂiei@d%@g% IE/Igﬁ |5E;]Cﬁ2éggﬁ7‘ﬂiiwl\fla3ﬁ?§§§q¥)g the layelrs or
onsolidated Specificatjons as at arc on-limiting ex es
oF LT IR YISTHTHERSF LK T HSO T RISER? SREH MBI AT & Fnown
matde gls‘lhkelsmibmdiad_doc?’mgmuthmtsenberdtwsqulurtiajtefnatiuéhnsjmIima’;tih@n_t or
e RedinERtR. e SN SOOSEH 1 G 6ORUNG,Ca0. 0% M MG MAIEIA,
or di [ n film

! : In ,
erent material as that comprising the Second pad layer. The resi

candiel apiésephedangs abyiegaly tirtARingiHeoWhares efihe SebisissralasHng
ame npanskRah dRdhriskiles-atisannesieR s the AR MEAeS fitthg

materials listed above for pad stack adhesives. In a non- ) )
the material from the second 'layer, whereby the adhesive is removed with the material.

In a further non-limiting embodiment, the window of the second layer can be
recessed below the polishing surface of the pad by a distance equal to the thickness of the
first layer of the pad.

In another non-limiting embodiment, the pad assembly can include a coating on at
least a portion of the top and/or bottom sides of the window of the second layer. The
coating can be at least partially applied with an adhesive in place or following removal of
the adhesive. The coating can be at least partially applied prior to stacking the layers or
after the layers have been stacked. The coating can provide any one of the following
properties, for example: improved transparency of the window area, improved abrasion
resistance, improved puncture resistance. In a non-limiting embodiment, the coating can

include a resin film, or a cast-in-place resin coating.

{W0346263.1}



10

15

20

25

30

limiting embodiment, the coating can be a layer of resin film that can be the
same as the material used for the second layer. The @&%ﬁf?&t@ﬁ‘@p@ﬁtﬁ%@ﬁ?&s at
partially applied after assembly of the pad stack. The coating can bg gi.legsto7
partially applied to both the top and 10 bottom surfaces of the window area of
the second layer, and the adhesive can be at least partially adhered using a
contact adhesive used as the stack adhésive. In a non-limiting embodiment,
the coatm’cl[l_ antbe a cas -in-@Jac? B?sin co insgf which gan be appliedtas a
liquid, as a solvent sofution, diSpetsion. of aquecus fatéx, a5 a melt, or as a.
blerlddfthesinpratudssrsbitattvan fadbt todord thea.cbeatitgnarive applioatiog

15 e lidhean heraccamRisBrtbYanrialyRf KOO MEBREs: different

including spraying, padding, and pouring. Non-limiting examples of suitable
BRI OPAhe BRALTT e trsendadhivpsTtastibederitlra samsbene ey atially

agayliec0asing, S ws by draxy kivnatingal BEaicmiaiexam Gioestipkedwitittisan,
ureaa;for aldd%h de or Iamlcpe-fornglgsetg}/ae resins, y?r%gg functlo?al

such as the adhesive fn% o(s and mater Qve for S eswef. n a non-
acrylic resins crosslinked with epoxy resins,or carboxyrtunctional acrylic

|diexesRinbrokslinkebewititioahoditmibesrof polyifiinebaorepoxyresinsas the

UFRINANE RYSRMSe %%@Eﬂydﬁféy&ﬁ?ﬁ&?&ﬂ' RIS IEHR OSHIkE davvith

polyisocyanate, moisture-cured isocyanate-terminated resins;

cartamRhtelfthstrsdatakry HBGEenta £ ras rrikdertvrArtivbl arniel forhedideh rpeind
reNGmeRYeEasi ik wHED WS ee any de-sagin o salinke danitivdispBenoleAst

epoxy.resins, phenolic resins crosslinked with bisphenol A epoxy resins; 25
BB AR Sl ST AR LA D SRURSHAPE Y mslinked with
melaminea formidhdehy debedinsor thétbopaig sacpanates orphith epoxpating,
COSRINKETS. NP IMing SMRSAImMERh 5 COPNG GRULR M AAHEUS o

acrylic latex, which can be applied following stacking of the pad assembly.
Thele@afng blsRdsd EsieasecyartiathpEispiisertéothamoiiasri Brttohestibesion

ob theWinsow RrRaQLINRSRSOPAJayAE 3O ARPIGaHaRE the IGaating Gamde

perfé)émed f IIowing %?mgvalt.of an adhesive frogi the W};ﬂqdﬁw rea. . o includ
A28 By O STARIBH S B e N e 25 TS 7 e e
wiilngtowpirad codcilyl rasenthaventioncodic bsiusedaviik ly daigbfwoicpotishinglic
CHURMEPLLRNE N NG A kol A RV BHNY. SMRORIRE Rk R M '{%\Iﬁ‘?ﬂf&%& I-
produced by Applied Materials Inc, Santa Clara CA, can be used wherein the
shpE BRIl FAMESiSTasstEtRhyieh RIVNEF e size @O RmsioRy) poxitdasyes
witgdisiteng axisradiaiiREePRN AR R 6EIEXSdeAinl M dDACERIENOIIRE as
pad. The platen for the Mirra polisher is 20" In ,
hydroxyfunctional acrylic resin crosslinked with polyisocyanate, moisture-cured
isocyanate-terminated resins; carbamate-funtional acrylic resins crosslinked with
melamine-formaldehyde resins; epoxy resins, such as polyamide resin crosslinked with
bisphenol A epoxy resins, phenolic resins crosslinked with bisphenol A epoxy resins;
polyester resins, such as hydroxyl-terminated polyesters crosslinked with melamine-
formaldehyde resins or with polyisocyanates or with epoxy crosslinkers.
In a non-limiting embodiment, the coating can be an aqueous acrylic latex, which
can be applied following stacking of the pad assembly. The coating can be at least
partially applied to the top and bottom surfaces of the window area of the second layer.

Application of the coating can be performed following removal of an adhesive from the

window area.
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diameter. A pad for use with this polisher can comprise a circle of a 20-inch
diameter having a window located in the area as des@Blﬁ‘éﬁ'da't@dasl‘;%’Efﬁ‘&'Eions as at
non-limiting embodiment, a Teres polisher commercially available #9o®.L&a%007
Research Corporation, Fremont, CA, can be employed. This polisher uses a
10 continuous belt instead of a circular platen. The pad for this polisher can

be a continuous belt of 12" width and"93:25" circumference, which has a

window area suitably sized and positioned to align with.the metrolo Lo
indow THE R P e S RO AE R S TREEES Oine
aligniechevithrtverain|drstpartialyirtimepe enbaditdo: intieasedohe, lagdncddby

AR IHROINRHLPIAY IR R IR, BE ROHTING PARALINRLLA fi'ﬂ}’ee&‘[;&%g‘?@a

comprise additional optional layer(s). The additional layer(s) can contain
offéHIRg s riRe ar%zg&o%iér%’iai/vylaa@ﬁ@&%ﬁ% WS Hisdanggis trdifliyqegeied and
apshthedt igash Bartiallyr badmspatenthyindew fr the Macopaliayeis b ain
n8n-lirrt1itin%[en&bfodimentﬂltte poljs in%Aoad of the &)resEntén\é{a[\ti n can 20
cOMPRSE & third Fyer, it i iy st dah fINEHSH S8 115 boaom Jayer 6t the
phavwbicivicdewecattdchelt todhesplesterbed. the polishing apparatus. In a

no“'"miﬂ@ﬁ%?ﬂ@ﬂ%%itﬁﬁ%eﬁﬁﬁd@e%,%ﬁeﬁ% Diise 2 pAteHA DAL s saker

than the first layer. As used herein, the term "softness" refers to the Shore A
HEPEhESs Bt matePRIrPRet soRer e ntat bRl Y6 hvet e Stbre yses 8

H‘e}fﬂnﬁfs‘aﬁly@éueﬁéﬂ@fia &hgu??'i ﬂ&@é&h%. nnilet\]fsaagﬁmhﬁb@&bﬁgﬁo&l H@E?Mﬂﬁ?uﬁus
valye of the thi n be lower than t ore.A Hardness value of the
oAby Ciblietelth et ittt i
Herdnessiob ali gpasiti Biel meldmate indomiofiitie errshodishents) theu8hibee ifcan
AT LR YTEIBNSS RS ALIBASAR, BTSSR R0,

The Shore A Hardness can be determined uSing a variety of conventiona
matBbds known in 30 the art. In a non-limiting embodiment, the Shore A

(H:ard nflé_gﬁs %héliﬁed ?}@bﬁ@iﬁgd}@feiﬂfﬂé\é:\%blﬁé}ri]ﬁig%ﬁgi Bﬁﬂéb lﬁf@jéht l}(\r;&ﬁﬂﬁ?&ﬁ 1)

onsolidat pecifications as at Cl - n a non-limitin

BT AU B PG 135107 bl REAR A THRY BHEE AT G B e

betevebrttheapplisizing padl tredpheisuifabe fbfsthey substtatet lnadepgointy

p&ﬁﬁt@%l%ﬁﬂ&n1&%%@@&89&99%@% of the present invention, the material
ising the

comptrising
In a non-limiting embodiment, the polishing pad of the present invention can

comprise a third layer. The third layer can function as the bottom layer of the pad which
can be attached to the platen of the polishing apparatus.

In a non-limiting embodiment, the third layer can comprise a material that is softer
than the 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. Thus, in the
present invention, the Shore A Hardness value of the third layer can be lower than the
Shore A Hardness value of the first layer. In a non-limiting embodiment, the third layer
can have a Shore A Hardness of at least 15. In alternate non-limiting embodiments, the
Shore A Hardness of the third layer can be at least 45, or 75 or less, or from 45 to 75. The
Shore A Hardness can be determined using a variety of conventional methods known in
the art. In a non-limiting embodiment, the Shore A Hardness can be determined as

previously described herein.
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5 third layer of the polishing pad can have a compressibility greater than the

material comprising the first layer. As previously desgribed 1hg g%g;ﬁcaﬁons as at
"compressibility” refers to the percent volume compressibility measurgmmentoor

Thus, the percent volume compressibility of the third layer is greater than the
percent volume compressibility of the first layer. In a non-limiting
embodiment, the percent volume comptéssibility of the third 10 layer can be

less thap, 20 pefeent whep aJ0ad of 20 bsh1s applied. In altamate non-
limiting empodimentss fhe percent volume ¢ mpreSS|bﬁ|ty of the thir ?ayer
canifreniésfthamat Obpereenthwheliskingad bfr@0hssiidappiiclt; orbkesgethan 5

PeREERLNMRSRIaRd of 20 psiis applied. As previously identified percent
volume compressibility can be determined by a variety of conventional

method&kheRDrliRitHE SROAIEEY RTiRq g e BoeRiRihthe B 1perEe AeBIiRE the
campessibitityeamdendeteroiingg as pigyeushildesesiadigidimatéiiel
thickness of the third layer can vary. In general, the third layer thicknes
O T RE B e Rt s e P s T et
diffecpdtdent pldoeno noanueta kel vffro¢ theeplamarZatohepgrppmentuibhus, in

. %ﬂﬁé@s{‘bﬂﬁ‘tsli&i%gthﬁﬁf}g%im%@&&@&%@&%&%mg EBJﬁyr%Els%ﬂtQ%ﬂBe

least 0.040 inches, or at least 0.045 20 inches; or 0.100 inches or less, or

0fosOMehds BPRESKMHiNg OB IAERRY. HhqPsEeThe ki L0BEsT BB stdheghird
M@%ﬂfgﬁegyleimﬁehﬂ@_&semggmh E%@fbflagii_ﬁbijﬁaﬁﬁﬁéaria{cﬁaﬁ@fhéfme ;
natural rubber,. synthetic rubbers, thermoplastic elast er, foam sheet
Nt s i o R
prdute reperowbestruotdre! Thpsporgydiatractesetbandyeopenwdel, adosked 20
cell Qr isg.m,lemék%ﬁﬂg?J&%Ifiwgk}@zﬂ{iO&ﬁ%@%ﬂlﬁ&&ﬁaﬁfg@ﬂ%J WhRE S ned

can include neoprene rubber, silicone rubber, chloroprene rubber,

elilenassyshyRHEHMBE MEhegs knsar ingbmyastiprrratiniie pokadiprane
rl{ﬁk}%ﬁt EH N E:]&Ml f_@ﬁﬂ)iﬁg}”@{ﬂ%@%%ﬂﬁiﬂ/@d QQPQM!&%@ bdggﬁmym@@iﬁ).f
ethylene and ethyl viny| acetate, neoprene/vinyl nitrije rubhe .
Bk TAHR BEe Bo] EA B AE LB NG rbgkness
examplés oicB0kthenmprlastiot elasharkers pawhichde palyiolefins)pdifesters,
DRSS BOVHENANSE, SHEATS BRSGRTEHA ROMEIRSIS M mie

lyesters, and copolymers thereof. Non-limiting examples of foam shee

cambreingatatiylEnekinyoh dmdist dnes ahg PotpetAPEheebempr at least 0.045
1W9R46:26318) faensalidate b Spegifigatians: asabrdbAatchd QP Tess. 17

sheets, such as but not limited to those which are commercially available
from Sehtih&t BYSHERTS CRPHAmTSY IS, BORR A RAIE FS M SR Bl i PHE Bl

notalimitd 40 iindsd: witiohl rubber, synthetic rubbers, thermoplastic elastomer, foam
sheet and combinations thereof. The material of the sublayer can be foamed or blown to
produce a porous structure. The porous structure can be open cell, closed cell, or
combinations thereof. Non-limiting examples of synthetic rubbers can include neoprene
rubber, silicone rubber, chloroprene rubber, ethylene-propylene rubber, butyl rubber,
polybutadiene rubber, polyisoprene rubber, EPDM polymers, styrene-butadiene
copolymers, copolymers of ethylene and ethyl vinyl acetate, neoprene/vinyl nitrile rubber,
neoprene/EPDM/SBR rubber, and combinations thereof. Non-limiting examples of
thermoplastic elastomers can include polyolefins, polyesters, polyamides, polyurethanes
such as those based on polyethers and polyesters, and copolymers thereof. Non-limiting

examples of foam sheet can include ethylene vinyl acetate sheets and polyethylene foam
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are commercially available from lllbruck, Inc., Minneapolis, MN; and
polyurethane foam sheets, and polyolefin foam sheeEsdn%mtgé UERQLions as at
limited to those which are available 5 from Rogers Corporation, Wogggigeksoo7
CT. In a further non-limiting embodiment, the sublayer can include

non-woven or woven fiber mat, and combinations thereof; such as but not
Iimited to polyolefin polyester, polyamitie, or acrylic fibers, which have been

gns?itc th & { fsrlllqte%[hethfcl)ber nar%ecg}r?' Ie? orllsual%/g}?? r\é) entinel
con mdous |n Het'ma ﬁ|m ing xamples 10 can include OEPENSht
liPrieddcto, hbnmu@ybih mﬁqumpr@gnat@uewmwy\a ethandimgedestriise which

U&E%@nﬁéﬁ%ﬁl‘fﬂ%ﬁa‘iﬂz%ﬁy&ﬁﬁbﬁ}&hlﬁé RAIYHEEIBROMRARIRBPARReIRh < Foam

non- limiting example of a commercially available non-woven sub ad can be

stisstrvndPatspirRAERN theetivebghrke Biet et {H@tﬁﬁégé‘f*ffﬁ?n‘?/é‘m’ibﬁem@ﬂable

oplianRbRiIayRE SR, OFBHIKERIAKDPENINg. In 15 alternate non-limiting
embodltpentts theo n|n can Produ ed suita Ie means known in

the art, SUGH": as ose br}lévﬁué’l]yo et Fakt atl 3 oat%én %Be%?r?é] inthe fifst
Iawevefﬁhhenaaarmemobwwlmmm#@df mlmwushaﬁmand pasitioneththe

OB&QQ%P%&P&%F’&”&?&&M e DEHRIO Y INFHMIS AN EL BRIISHING

é\%z;lratus employed. In & non- I|m|t|ng embodiment, the third layer can be at

fb&%ﬁW@Bhﬁé@tﬂ%ﬂz@ytﬁ@gé%ﬁdl}é%Flhﬁd%n%@lhf%%%’ﬁmﬂ%es
thﬁl’pﬁ;&ﬁ;ﬂkf HﬂEaPéamnﬁiﬁgdWﬂ%@ﬂ%ﬂBﬁ@n@V@nﬁﬁﬂ GntEHyaR@RRNNY

that is. atJe |aII n enin of the first layer and t

et R e T B

nhmﬂumgtmrepﬁﬂodchmnmdfmﬂmdmmoﬁmhewmhsI@u’mgqﬂaﬂmmsbﬁam IV, from
r(]elctﬁz1 tQ.at I%aééa portion of the second layer and the second layer can

be ‘cornected 10 t least a portion of a third layer using an adhesive.
Suitabldmthieaspsest caneitiol dee thidsmapieividasty ¢atitedseein opseirfarthier

ngfae}myﬂgnelmﬁgggpﬁl%dmﬁ@l@lala&mg ofbe fi}fﬁﬁ%ﬁ BMERQNa6RMeans

comprise a first layer, a second layer, and a third layer. The first and third
|dRreniadhe éHrﬁb?féés %P%@ﬁ%@“%@%ﬁéﬁﬂ]&%ﬁméofﬂ& R 1By o

carydie Rindastpartaly3Qialigied wikhsoresanathed. pdtileast xpastianngf diebe
secon Ia er cal B[mcly g an at least gartlallx Parent wmdow T
cpen IO tation 0 §

winaow can e|ren§_St pgl%léﬁ §/n%:oea ea on %Rﬁr%‘[g% a %ESIVG

and the Mymdm@gpmmmwgéhhéhltd foncasbackéapadrtially connected to
TWO346R6 B Grnspligaied rrecigating asortnd fiMarcth290énke. The third

layer can contain an opening that is at least partially aligned with the opening of the first
layer and the at least partially transparent or window area of the second layer.

In an alternate non-limiting embodiment, the first layer of the polishing 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 a third layer using an adhesive. Suitable adhesives can include those
previously recited herein.

In a further non-limiting embodiment, the polishing pad of the present invention
can comprise a first layer, a second layer, and a third layer. The first and third layers each
comprise an opening. The opening of the first and third layers can be at least partially
aligned with one another. At least a portion of the second layer can include an at least
partially transparent window. The window can be at least partially coated on both sides

with contact adhesive, and the layers can be pressed together to form a stacked pad
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assembly. The adhesive can then be physically stripped from the top and
bottom surface of the window area of the second Iay%%ﬁ‘s%iﬂﬂt&i@}@c%@igﬂs as at
which the adhesive substantially adheres. A non-limiting example o§&1arch 2007
material to which the adhesive substantially adheres is Teslin(r) SP-1000, a
synthetic sheet material which is commercially available from PPG 5
Industries, Inc, Pittsburgh, PA. The polishing pads of the present invention

can be used in combination with polishing slurrys, such as polishing slurries
b eI L S
withtlih v pd dvo futbreop ths eevioim/ By tioms ingcludkedoat tre hidt thmitdig siglsabstantially
slyfiiss.disclgnedhintiniledstates Ratent ARACAUIRNNAING SAlahOy adheres
Numbers 09/882,548 and 09/882, 549, which were both filed on June 14,

260ediPare- 198R Yy ihe debpRlimiig eidumse e P RaivP Qi &&¢
benihiarReSed, patwres, the. first layer of the pad and the substrate to be
polishedrh'ghe lishing or Ianarizinq process c%n include m vina the.

. . Lishi atls gf the presen ention can be used 1n combination WIH’I
polishing paPc?re ativBY0 the Substra enbelng polis ed AVANE y Of polishing
sleriybing Slurtiesatedspolishingtkleraes, Noiwimiting erantpies toNG dunitainke

sluitigsdo 6P§tﬁt£'ﬂlg‘§u9ﬁ%§?5}1d%v@ﬂ%‘?ﬂei P&é"&‘?h%_' YRGS GRRESINt AREBHYCare

particles. Abrasives that can be used in the slurries include particulate cerium
oRfidimysttiedhstel Wiishst psritutatEcdifcdeahgene AR igtianiiagoperial
cCommRisiod/sRIEes fad Usasn the, palishingObsamic@od ueHer1aubstaies are
include bu&f(are ngﬁ Iimitedntg) Ié.DlZO(t) andl. IrED 1300 avai%ablet from oc%IeI,
IR R85 aPk DY R SRS e OE A B SR SEHT Lt 8 Pe s RS 4y BiRKTE”
frivnfCalptehh rbe lectrodids Mabteried soDiy/ [gibshedrbegdlishin gon phulimiting
CRBOAIDE R PASDGHR T RLAE RLERARNEYERICNRARD R I fREdNiN A

an apparatus for planarizing an article having a non-planar surface.

plaiishizi @A P tlisTyant Aeite HeEtamht Meants ManHsrig ereraplrclef

and@ometivaePRINEMERB Dl MaKiagitia RAacdiandNe telapingnpansavith
respegt to tEe other such %}? that movement of the %ad and the retainin

rfEEHE BB S URhAOP AR RS PIEIS TSN 'BtMde R P AR Y TE S et
apatilanariderthe nontpldanasicrface tbi the. ditioleplés e domthvercird Himisfgr use

em_*?@edm%mného% Péﬁﬂ?orﬁ%i&b%??&‘r%ﬁ%% f g&&@%&dﬁe hBrsAnR el :&‘i’fﬁ?‘%&%‘&e

polishing or planarizing surface of the pad. A non-limiting example of a

stiBhROPanlvilg saaRedrleideN o ik EHamnalcaraeitppd Withdhemi-
abrRalve diskiwhichodlcabraasthewikiswiacgef heihsd. Ansn alternate

non-limiting embodiment, the planarizing apparatus.can include an .
apparatts 8P ESTYLRE Y RIEHT heF ol Breha iR By PoreHeyar be
plailieddedth ANPP46REIdl plGonsotidatedtSpecificationengdabr 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 the other such
that movement of the pad and the retaining means causes the slurry and the planarizing
surface of the pad to contact and planarize the non-planar surface of the article. In a
further non-limiting embodiment, the planarizing apparatus can include a means of
renewing the polishing or planarizing surface of the pad. A non-limiting example of a
suitable renewing means includes a mechanical arm equipped with an abrasive disk which
abrades the work surface of the pad.

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

apparatus for conducting in-situ metrology of the article being polished or planarized.
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23 March 2007 -19 Commercial polishing or planarizing apparatuses are

available from equipment manufacturers such as Ap@&g&%g&r@l&iﬁg\gns as at
Research, SpeedFam-IPEC, and Ebara Corp. In a non-limiting embogimeniso7

the pad of the present invention can be placed on a 5 cylindrical metal base;
and can be connected to at least a portion of the base with a layer of
adhesive. Suitable adhesives can includé a wide variety of known adhesives.

Irba further mltlnr%lexample the Q’[?ld can be H!d%?eeg on the cixllntdrlcal

non-li )
meta ‘B%%%‘I&nga en “of'a polishing of planafizing apparatus that includes a

nreangacfuondudhing Apmied Myetrologl/dYltResantidieSpetdfapoliBREdanthiebpad
caiyhe placed such that its window can 10 be aligned with the metrology
window of the platen. EXAMPLE 1 A polishing pad with a window was

preparel AN 9HBREINE cAPREimepl g R8P HisrBEF B HFHRTC REBsHdaged on a
desehthedibelewbaks; 2ndchiZbyonsciragulanhete pasaubime the Wahlayser

using,a straight-edge and a scalpel-style utjlity knife. 3. A secqond.layer was
Pl St ARy R R e e G
obtelireddneimBiveindustiialifapd enubs pecialtieshOivisidricalmesathesive platen
layer Qg ﬂﬁ&éﬂﬁ%ﬁ&ﬁﬁ&?&ﬁ%@ﬂ&é@%%ﬁ? Gre 3t AY I Syeh that

h
the rectangular opening In the first layer was substantially spanned by the
tdﬁ@?%?&wﬁFaelag}érlm@wmléaedsiﬁ/@eﬂﬂ@mb%mlﬁempé@%eqwﬂéﬂ%@n
farmlighayinghitad eaasne PARON ¢18d pplesommercially obtained from
Rogers Corporation. A 1/2"x2" rectangular hole was cut into the third layer
using a 25 straight-edge and a scalpel-style utility knife. 5. The third layer
was adhered to the second layer bXad\ViRg the release paper from the

second lay6r A 3RRWIREOGI AV 0.8 R40eSIe film thus exposed.

The third layer was positioned such that the rectangular openings in the first

layer antl th ittdasyeraverersissseastiding KiBaeac 30descriredthekaviayer

stack assembly-yrsdhemprasead tagetaiantd passertsiohsaacalengaiand

roll set. 1W03462 3.1? Copsolid?ted Specifications as at
a scalpel-style utility knife.

3. A second layer was formed using High Performance Double Coated Tape
9500PC, commercially obtained from 3M Industrial Tape and Specialties
Division. The adhesive layer of the tape was adhered to the bottom side of the
first layer such that the rectangular opening in the first layer was substantially
spanned by the tape.

4. A third layer was formed using a 0.060” thick sheet of polyurethane foam,
having trade name PORON 4701-50, commercially obtained from Rogers
Corporation. A %2”x2” rectangular hole was cut into the third layer using a
straight-edge and a scalpel-style utility knife.

5. The third layer was adhered to the second layer by removing the release paper
from the second layer and applying the third layer to the adhesive film thus
exposed. The third layer was positioned such that the rectangular openings in
the first layer and the third layer were substantially aligned.

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

calendar roll set.
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23 March 2007 - 20 7. A window was formed by removing a portion of the
adhesive on the upper and lower sides of the Secondc@%ﬁ’ﬂai&?sﬁ}&ﬂ?% Y€ as at
was removed by contacting it with a 1/2"x2" rectangular piece of TeslNi.eR2007
1000, commercially available from PPG Industries, Incorporated, pressing

the piece by hand to ensure good 5 contact between the adhesive and the
Teslin SP-1000, then peeling away the *feslin SP- 1000 The adhesive

selectlvgly %dherg(gwt% gh?orTrgg i Srlgmlon?O aIeavjn tsz%\r)etlgll clear fr'lgﬁ
of the window'frée of aohesive. The resu nl%lné) pa8 SPAcK a recPan ok

window havinweassize @fth¢aecdtid Rewipéha fdhdad ﬁﬁ‘stelga}md bY Srepcting it
Particulate ¢rasslinkes paly %ﬁfﬁ%@a%ﬁ%ﬁﬁﬂ%’ﬁ‘id@%ﬁﬁ}ﬁe&%&ﬁ%ﬁé‘%@%ﬁbw
listed in Table A. Table A 15Ingredients Weight (grams) Charge’l diamine
curative (a) 80 PEGHECHI (b SOBOREth PristBa F iRktehBYSEIvE Ht gporogood

Charge 2 |seﬁman&tav&mh@a@{darem{ﬁmﬁrl(@lﬁml(@o@é\l@%@idmay the

MCDEA di rative tai d from Alr P od nd
which desf}lm es' |$ 1gls%nQeth e bis (cﬁfbeet ith ﬁ\e %;Fglﬁaé%w@
F108 surfadQMgDMmbdaﬁanﬂ)Boﬂ@FfmorquomtmdQﬁ (CrARITIANE
PHR-ZRRAEARIME naPiAInsh M Mk Lotk and, Chenpicals, Inc, which
descrlbes itas the iIsocyanate functional reaction product of toluene
i ot A6 Pa ‘amethylene glycol). Charge 1 was added to an
OREH ¢ ontalner and warmed with stirring on a hot plate 30 until the contents
of the ceatanenseasirekadponesainne Wis3hepRlirisigoviasi captiruedistdds
telm@er ture until the ingredients formed a substantially homogeneous
ofutidn: The container was then removed from the hot plate. Charge 2 was
warmed to a temperature of 1W0346263.1) Consolidated Specifications as

.\.n A AL

at Table A
Ingredients Weight (grams)
Charge 1
diamine curative (a) 810
surfactant (b) 30.6
methyl isobutyl ketone solvent 822
Charge 2
isocyanate functional prepolymer (c) 2112

(a) LONZACURE MCDEA diamine curative obtained from Air Products and Chemicals,
Inc, which describes it as methylene bis(chlorodiethylanaline).

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

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

and poly(tetramethylene glycol).

Charge 1 was added to an open container and warmed with stirring on a hot plate
until the contents of the container reached a temperature of 35°C. Stirring was continued
at this temperature until the ingredients formed a substantially homogeneous solution. The

container was then removed from the hot plate. Charge 2 was warmed to a temperature of
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23 March 2007 - 21 55C using a water bath then added to Charge 1. The
contents were mixed for a period of three (3) minute%g\@;g“ga@@g%c%%ggns as at
impeller until uniform. The contents of the container were then quickd\arch 2007
poured into 10 kilograms of deionized water at a temperature of 40C, with
concurrent vigorous stirring of the deionized water. Upon completion of the 5
addition of the contents of the container, vigorous mixing of the deionized

wales s, continyed for an addiional 60 miptes, The wet parigulate e o
ciosslinke polyurethane was cl8ssified using a Stack of two Sieves. The f)op
sibve Adranvesh igizengdte0dmesh (@00ecmitromsieve dperirgs)isaridithe
bogigmhsieva @t Rash fiac@intd Qe RS FIGR, < S1r-PREMNASerature

The isolated particulate crosslinked polyurethane from the 140 mesh was 10
dAktoveritB RN HrFBvaRCsY tfperittiedsiaded wtep 2/mbetsRiptopad the
CaAapiising thadisilate £rosJinkasepalpsisthanciandferesliokeed water was

polyurethane binder.was prepared using the ingredients summarized in the
A8 P AT TR o B VL ) R gg s v
pektisiflede: srgsshnke dipolysrettrantof @tepvt BB Obdrgiee (150 ayeshd 80
gﬂg&tﬂ&{‘%%%%ﬁ%f Qﬁ%i%%b&l@ﬂ@fé%&f?i}{i%?éém?}%ﬁiﬁr Thésh AHAILYER R

5 acetone solvent 62 (d) DESMODUR N 3300 aliphatic polyisocyanate,
o&Faf.ﬁ@aefvaﬁﬁ>B§%%S@af€¢ﬁﬂ§ﬁ6h{at%@ﬁﬂg§wbfme%@ﬁfsfmﬂn&rer{ Hhpieth was
desetibes i @as a PRYFUNeti9nahsiphatier ipcyanate resin based on
hexamethylene diisocyanate. 30 (e) Lanco PP1362D micronized modified
polypropylene wax, obtained from The Lubrizol Corporation. 1W0346263.1)
Chmpdlidated Specifications as at 23 March 2007

A polishing pad comprising particulate crosslinked polyurethane and crosslinked
polyurethane binder was prepared using the ingredients summarized in the following

Table B.

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

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

(e) Lanco PP1362D micronized modified polypropylene wax, obtained from The Lubrizol

Corporation.
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- 22 Charge 2 was mixed until substantially homogeneous, using a motor
driven stainless steel impeller. The substantially hon@&%&%ﬁéﬂﬁ@&ifﬁa‘%ns as at
Charge 2 was then combined with Charge 1 in a suitable containenafg.ch 2007
mixed together by means of a motor driven mixer. A 1040 gram portion of

the combination of Charges 1 and 2 was then 5 introduced onto a 26" x 26"
flat mold. The mold was fed through a péir of rollers at ambient temperature

to form psheet hat was D100, Mhick; e shect was.cured at &, feqperature
of 25C and 80% ralative umléﬂy or 5ﬁours,chlfl'fowétli tl))ga flémpera\fure of

130@1éss Achbumpdieculdrepatisanithlla RonBrdiameatextwe Gmfg@m\me tbheet
them e HRRECARAdawes SHAgesMlHe RAE Wer adt-Peallel HsiPg Aotor

milling machine. 10 The resulting pad was used as the first layer in Example
19rivpposire64. 1§10 s IReated SpberrmbiBAd R b PeeRdréadzhe? ther |n
thetelaiins! dntd\ITShiTg pacheomprisingslawadifsd iByrRicha\jng aoReung;
and 2D %r%egr%{thdé?éf f&mesﬁ%”t gl jcast &tl%ﬂf’“t nof %ﬁ‘édsﬁﬁ%%%%? el
comprises at least partially transparent window, and wherein said firs
layenisatieatt PartialBedrmbeotechionsdiy Secd@thiaydpllamcdiwhereinpsaitire of
firs{oay 85, A0RAHD A IRASL M RRIE SR LY I WL RRUSHING RlUiPARGd:RN
total weight of said first layer. 10 2. The polishing pad of claim 1 wherein said
fikfPRi 1 ADYET B Be9% er%é?%?’%@ﬁi%@Fﬁgﬁiﬁﬁ*@ﬁm‘&‘%@éﬂhﬁmotm
weight ofeaiel ditaidayerws kbe Ralishingipad pfclaimpid wherein said first
layer is selected from particulate polymer and crosslinked polymer binder;
particulate polymer and an organic polymer binder; sintered particles of
thermoplastic resin; pressure 15 sintered powder compacts of thermoplastic
polymer; polymeric matrices impregnated with a plurality of polymeric
microelements wherein each polymeric microelement can have a void space
therein, or combinations thereof. 4. The polishing pad of claim 1 wherein
said first layer has a thickness of at least 20 0.020 inches.
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5. The polishing pad of claim 4 wherein said first layer has a thickness of

0.150 inches or less. 6. The polishing pad of claim 1 wherein said second ..
layer is selected from substantially non-volume compressible polymefg.andoo7

metallic films and foils. 25 7. The polishing pad of claim 1 wherein said
second layer is selected from polyolefins; cellulose-based polymers; acrylics;
polyesters and co-polyesters; polycarbohate; polyamides; high performance
pﬁsiﬂgS'ggrrngnixtures thereof. 8. The polishing pad of claim 1 wherein said
secondqayer' is selected from low density polyethylene, high density
polyethylene ultra-high molecular weight 30 polyethylene or polypropylene;

cellujose acelAiRAh EHH'&ﬁﬁpﬁﬁgfb{%@te; PET or PETG,; nylon 6/6 or nylon
6/12; polyetheretherketone, polyphenylene oxide, polysulfone, polyimide, or

polyetherinfide® b hXe: ey iHetB 6T WA 386263.1) Consolidated

Specifications asain@ BiMasal R0 lcadda Borlibe @alishiagopath gfrdaimrises an

wherein said se on(tj laye hzt;ls athicktne.s of at least 0.0005 inches. 10. The
polishing pad 8 SRR Ve aih Bai 'seE5RY layer has a thickness of 0.0650

inches or lesd. Bhitim: md;fbﬁsh\_iyﬂg padlcdxhadrﬁallmmremegatdsm@smd layer,
second laygry e Al{ea tﬁ%’sﬁ‘ﬁ%l%éb’aﬁ?&‘a?QI‘F&QX\@@&QQE%WQRrd%o]r@hing

The polishing pad of claim 11 wherein said adhesive material is selected from

contact adBSVssptessar ssiEitivbsadHasies structural adhesives, hot
melt2adhegiveothermortastic athesiNasi e Gusable-AdResN&% or less by

thermosetting. 10 adhesjves; and combinations thereof. 13. The polishing pad

of elai 1 VIR SR8 ST P 0 0 A RbHEATy aligmed

with 3aid \Aﬁlfirg‘tq'amish'sm:@;sbmfonddﬂay@vhdrdin"l'sla@ Mtﬁhﬁegipadeofe@lﬁimnl

further comprising,@ H&i@%&yﬁﬁ%‘i&‘éﬁﬁ%&?@y%&%ﬂiﬁ%??ﬁﬂﬁ?&ﬁl%%gﬁ%&dmd an
5 of claim 14

layer, said third layer having an opening. 15 15. The pohshing pa
wherein safdgHlieira)erashiedettigerempaaitieact tispappEtithEtn rarsars

therm0p|as§}iﬁt&|&§m&& &ﬁfﬁh&@ %@E&Bﬁoﬁﬁﬁﬁ'@iwﬁf&; Eﬁlﬁ&ﬁ@fr-iél-ﬁl-affﬁ@s

Pl hing P O b s AP e SN AR o by
polymeric microelement can have a void space therein, or combinations
thereof.

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

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

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

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

8. The polishing pad of claim 1 wherein said second layer is selected from low
density polyethylene, high density polyethylene ultra-high molecular weight
polyethylene or polypropylene; cellulose acetate or cellulose butyrate; PET or
PETG:; nylon 6/6 or nylon 6/12; polyetheretherketone, polyphenylene oxide,

polysulfone, polyimide, or polyetherimide; or mixtures thereof.
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least 0.04 inches. 20 17. The polishing pad of claim 16 wherein said third

layer has a thickness of 0.100 inches or less. 18. The.palishing ﬁ%gi@cfaﬁl)%@s at
14 wherein said first, second and third layers are at least partially conigctetho7

by an adhesive material. 19. The polishing pad of claim 14 wherein said
opening in said first layer, said 25 window in said second layer and said
opening in said third layer are at least partially aligned. 20. A polishing pad

compyising; . 2 f1st lavey, aving, an gpening; and b, 4 secpnd layer whetely
at least a portion of said second layer comprises an at 188t partaly
transparentaashd00)51M¢0846263.1) Consolidated Specifications as at 23

Marcfy 200,z 251 @ik WReLe 5219 Hisklay ekl aldaashRpmiabusennsciad o

said second layer, and wherein said first layer has a porosity of at least two
percent by Y8RAMEBESRHGH total volume of said first layer. 21. The polishing

pad of claimmpwiReiginsaid frshlayerdias saRonesilyiOfe0la R eds asshiast

volume basegt.oH total vc%l e of Scﬁlid first la er 22. The polishing pad of
claim 20 whéréin said first a))/earnié1 sejected from particulate polymer and
crossinkedlpelyvheribgrpieropdriioul Atehsotynerdadtieaive orgianid obtaaed from

binder; Si”t%ﬁqo?%ﬂ‘é&%&fp‘ﬂé%}‘@s‘é@ﬁﬁ%@ﬁ@éi95&%%%@uéﬁ”i&§§ﬁv@8"l‘{9%elt

compacts of thermoplastic polymer; polymeric matrices 10 impregnated with
a plurality Gpeipitrefiermerbelicridifd \whendinueailn pasivisridsHRGsEBhent
can have axvaidispaasdberfimagosomdsoations thereof. 23. The polishing
pad of claim 20 wherein said first layer has a thickness.of at least 0.020
rehds: 15 BUE TR HRNIG SURb] AT DS VORI S 0 R By et
thipkness qidﬁti’hﬂ@laligmésmixhlméé.vzﬁdwhm pgiwgleiwnglcpmemf claim 20 Wherein
said pecondiiaygifaeianied dam | SURREAIAINORR BHINE, EPRRIS RGNy

polymers and metallicfilms and foils.
connected to said second layer, said third layer having an opening.

15. The polishing pad of claim 14 wherein said third layer is selected from natural
rubber, synthetic rubbers, thermoplastic elastomer, foam sheet and
combinations thereof.

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

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

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

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

20. A polishing pad comprising:

a. a first layer having an opening; and
b. a second layer wherein at least a portion of said second layer comprises an

at least partially transparent window,

{W0346263.1}



10

15

20

25

30

26. The polishing pad of claim 20 wherein said second layer is selected from
20 polyolefins; cellulose-based polymers; acrylics; pogl()q]%%%tg@ﬂ)eciﬁcaﬁons as at
co-polyesters; polycarbonate; polyamides; high performance plastie$ygkch 2007
mixtures thereof. 27. The polishing pad of claim 1 wherein said second layer
is selected from low density polyethylene, high density polyethylene

ultra-high molecular weight polyethyferfe or polypropylene; cellulose acetate
or cellulose butyrate: PET or 25 PETG; nylon 6/6 or nylon 6/12:.
polyethore i RIOE HyHdbhe de e L NS g aver,
polyetherimigbybemiixsaikErth éneofhas: fnesitphéhineppad @paieing BOvolume
wherein Saﬂs’%ﬁ%t@%h‘ﬁ?&o@éﬂ@@éﬁ%@{ at least 0.0005 inches. 29. The

polishing pad of claim 28 wherein said sec_ond.la%/.er has a thickness of 30
0.0658 incHés Brliskiacagd-rhelyislidhinberdn Bitidhaebasranrasiy #sp% or

and secondelaysrsaiithableasbratiialyeanbeatrdiby RReadhesive material.
1W0346263,1) Consolidate ecifications as.at. 23 March 2007 - 26 31.
B el ot el AT O e
contact adipesivebippebsueeasdnsitivinbcthpsives; bindetupaltadhespadsnhioind an

melt adhegivas; IRGIIRPRSHE AdRERN SR L BIGRANGSIYER: &%{BP&?&?QQ

adhesives and combinations thereof. 5 32. The polishing pad of claim 20
wherein safth&HehRey fe<aIBBASE RiyEFTReR RSHSPPURFAIDCATRAdE WitHcsaid
window in saisteeeaaddayarpidailher pelishing padRishim A0dtsthelch

comprising a third layer at least partjally connected to said second layer, said
third layer ROURS S BN RS SIS SrSihap i Srinh ST RREVEIN said

third layer ithgeldcted from natural 10 rubber, synthetic rubbers,

the”EQp'aSFHeﬁJ@ﬁEBm%%aBO@f’Plaﬁﬁ?%_ A FONRIPRYNR NG Ui AR LG at least

polishing pad of claim™33 wherein said third layer has a thickness of at least
0.04 inched-&¥) meepolishing pad of claim 35 wherein said third layer has a

thickpess ofiQ 100shkBe psNEBRLi#eSS WiterdineRolishing P adsof wiaime 3%f 0.150

wherein said first, second and third layers are at
inches or less.

25. The polishing pad of claim 20 wherein said second layer is selected from
substantially non-volume compressible polymers and metallic films and foils.

26. The polishing pad of claim 20 wherein said second layer is selected from
polyolefins; cellulose-based polymers; acrylics; polyesters and co-polyesters;
polycarbonate; polyamides; high performance plastics; or mixtures thereof.

217. The polishing pad of claim 1 wherein said second layer is selected from low
density polyethylene, high density polyethylene ultra-high molecular weight
polyethylene or polypropylene; cellulose acetate or cellulose butyrate; PET or
PETG:; nylon 6/6 or nylon 6/12; polyetheretherketone, polyphenylene oxide,

polysulfone, polyimide, or polyetherimide; or mixtures thereof.

28. The polishing pad of claim 20 wherein said second layer has a thickness of at
least 0.0005 inches.

29. The polishing pad of claim 28 wherein said second layer has a thickness of
0.0650 inches or less.

30. The polishing pad of claim 20 wherein said first and second layers are at least

partially connected by an adhesive material.
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least partially connected by an adhesive material. 38. The polishing pad of

claim 30 wherein said opening in said first layer, said C‘éﬂ@cﬁf&ﬂe@@@iﬁéﬁﬁﬁ@% at
layer and said opening in said third layer are at least 20 partially alignag89007

A polishing pad comprising: a. a first layer having an opening; and b. a
second layer wherein at least a portion of said second layer comprises an at
least partially transparent window, 25 aftl wherein said first layer is at least

partiglly connected.to said second layer, and wherein said first layer ha
peroat vol R SRR DI LAV HER A TAEELR TGP RacrRge fom
polishing pachtitlalimsBewhreseinesaidifirstddiyesnivassaupeneéadhasluendiot melt

compressibjlify Al At IFa5 JAR AR 00 M1 QdpglivARRUEL RRi Ad adHiGives

polishing pad of claim 40 wherein said first layer has a percent volume
compressiBifi,cerBnpaptedietiAtn a load of 20 psi is applied. 1W0346263.1)
ConsplidatqtcSpacifisapensag.an 28Wareh 2008pentve thdalitaROUERiRgGt least
pad of claim fr.%t9 @/hﬁ:gindsaiqlse%ond CHa};]e.r IS s bstar&t'iallg non- volume
compressitﬂ%. 437 n%o |sl}1|r81&1 pg%flo claiti 39 Whereln Said first layer is
seled®d frdine pelrtivnfape hdlymier 2htichesshinipedipplythied biydet; pattietatyy

polymer and,an. &, @{ganie RONMEL BNder usiterad nastislss plhgrmoplastic

resi%ressure sintered powder compacts of thermoplastic polymer;
polyrferic MBgrRBishipgHabpatBivithd kipainy 8 Solsrirddiamantyal

wherein eagibbpRlWRGHGINIGHRE CMenb RIS B MOk SHAGRHIaRIN, Or
combinations %hereof. 4. The polishing pad of claim 39 wherein said

04
second Iayg?p& LRI G RY substantially non-volume compressible
polydters ahberpdishiicefpatisofiniifoifs. whsreTineajplahstai gy grael sof dlimime3Qof at
wherein sajd.se¢anel,[gyer is selected from polyolefins; cellulose-based
polymers; acrylics; polyesters and co-polyesters; polycarbonate; polyamides;

high Herforiierraiplistieas of g e bresia sridiBiub aysdasclishakaepaef 1100

claim 39 whenginssaidssecond layer is selected from low

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

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

39. A polishing pad comprising:

a. afirst layer having an opening; and

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

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

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

said second layer.

40. The polishing pad of claim 39 wherein said first layer has a percent volume
compressibility of at least 0.3% when a load of 20 psi is applied.

41. The polishing pad of claim 40 wherein said first layer has a percent volume

compressibility of 3% or less when a load of 20 psi is applied.
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density polyethylene, high density polyethylene ultra-high molecular weight

polyethylene or polypropylene; cellulose acetate or C"‘é&'&'ﬁﬁa@d@ﬁ@&?ﬁcﬁﬂ—s or ..
PETG; nylon 6/6 or nylon 6/12; polyetheretherketone, polyphenyleng exide 2007
polysulfone, polyimide, or polyetherimide; or mixtures thereof. 20 47. The
polishing pad of claim 39 wherein said first and second layers are at least
partially connected by an adhesive matefial. 48. The polishing pad of claim

47 wherein_said esive material is selected from cantact adhesives
oresitre st L R, e e e B R QAL ron-

thermoplastidwadhesivasstbikable adhesives, thermosetting adhesives 25

and ggm biﬁ%@(‘jﬂ%ﬁm%@eﬁid 4011 Rpoliabing Rag Ak AQMRLHLRRId

opening in said first layer is at least partially aligned with said window in said
second lay8 sy arheobaNshirg pach oradrAl BOFUPIReT chfisiditiopalymifg and an

5 layer at leastgpaidiplly nee@ie@editecsaipsacrndiaxen srdibitdiiayesshaving
an opening..30 51. Thgepolishings [ﬁf\%of clai)m 50 therein aid third layer is
e

selected froh A&t Bt Er §ynthetid FIBEErS, Rémiolastie eraltomer,

foam sheetiapdgoabivigtionBithgredf pAWE31H6RE 30t e @omsotitatadeach
Specificationg a5 Al 23 MAERARAN naved Rda LS ARUIRRING LA AhGlRIM 50

wherein sald?rst, second and third layers are at least partially connected by
an adhesiv&t¥erial. 53. The polishing pad of claim 50 wherein said opening

10 in said firstiayenlsaids paadeWdnnsdyseenthlayesad saidsaproipg idsaid
third layer are at least 5 partially aligned..54. The polishin d of claim 39
whrc at TS Aol GBS i AL A e g Tots.
polisting pategiatisimgghdwblareim Said ooatingidertpnidéy a restiiecedtingn 56.

The polishi &%@Qﬁﬁg;@@ﬂoﬁéﬁ\é@&f%ﬁlﬁﬂ@sr_%ﬂ?lﬁ?;%m%§e§$£ﬁ8t@£55%@st]e9s;
lic resins, ufethane systems,

thermoplasticacrylic resins, thermoset acr ' .
epoxy resiAgly F PekitBidss rhigbupers et Phvticsher peREHRgsErpof
15 claim@9 whaeqipisaiddisal SYehieOIIRNRESi HEARMRERA RyPOISRIBE SUMGRS0w

density polyethylene, high density polyethylene ultra-high molecular weight
polyethylene or polypropylene; cellulose acetate or cellulose butyrate; PET or
PETG:; nylon 6/6 or nylon 6/12; polyetheretherketone, polyphenylene oxide,
polysulfone, polyimide, or polyetherimide; or mixtures thereof.

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

48. The polishing pad of claim 47 wherein said adhesive material is selected from
contact adhesives, pressure sensitive adhesives, structural adhesives, hot melt
adhesives, thermoplastic adhesives, curable adhesives, thermosetting adhesives

25 and combinations thereof.

49. The polishing pad of claim 39 wherein said opening in said first layer is at least
partially aligned with said window in said second layer.

50. The polishing pad of claim 39 further comprising a third layer at least partially
connected to said second layer, said third layer having an opening.

30 51. The polishing pad of claim 50 wherein said third layer is selected from natural
rubber, synthetic rubbers, thermoplastic elastomer, foam sheet and

combinations thereof.
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58. The polishing pad of claim 39 wherein said first layer comprises a pattern

on a 15 polishing surface. 59. A method of preparing&&gﬂ@@&glgg}@gmaﬁons as at
comprising at least partially connecting a first layer having an openRate-a 2007

second layer, wherein at least a portion of said second layer comprises an at
least partially transparent window, and wherein said first layer absorbs at
least two percent by weight of polishing?807slurry based on total weight of

sald fst et 60. The method of dlaim, 29 furer comprising A IEASt o e
partiafly conne&ting'a tird Tayér having an opening 1 said second layer. bi.
The methottot chaim! 53 whereihtsaid ditkeavmnseeanid layers are at least

partigy corpegiaiay.anp0nasiesotrriah %d%%yeﬁd@‘ﬁmgﬁ alRIeparinga

polishing pad comprising at least partially connecting a first layer having an
opening to YIBSRBAY YaJSr aMErerT atdeait Ppypsdn srddhied dexss s dyenst
comprises pirtafllgantpartially transparent window, and wherein said first

layer_has a porosity of at least two percent.by volume based .on {otal volume
of setd ot THD B0 0 BT D S i s AREI b 24 met
partially conmeptisgs a thitchdayer having an opening to said second layer.

1W0§§‘626%&9p9f?§§%"29§ﬁ%9 ﬁBﬁPH‘iP@:ﬂgféﬁl%ﬁiéfcc%ﬁrl%' AGHAN Y e dR Bting.

The method of claim 62 wherein said first and second Tayers are at least

partiafly colheefditiyeairbaheaiveomuhsmn 851 Kynapadprégsathigon

polishing pageRspRESiNg atitaasihpantaiy Lo RS GHNG R fiRitaYe s RMNgpBxy
opening to a second layer, wherein at Ieasé\e/?ﬁpég?rtlon of 5 said second layer

comprises an at east grfﬁﬂvtpgﬁgﬁélfreeﬁtt ow, and wherein first layer

has a’hercéit \polinme Lpa pfedsii ity wreate sthbiirsdig s econdsksyBno66s on a
The methogotﬁfsﬁfgérguggcfgrther comprising at least partially connecting a third
layer having an opening to said second layer. 10 67. The method of claim 65
wherdin saithfirtishth s aadaticlaiferty arbestinewdd fHatirany cORPfEsetngiican on a
adhesive mat@yialg @8:f4xolishing pad comprising:

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

60. The method of claim 59 further comprising at least partially connecting a third
layer having an opening to said second layer.

61. The method of claim 59 wherein said first and second layers are at least
partially connected by an adhesive material.

62. A method of preparing a polishing pad comprising at least partially connecting
a first layer having an opening to a second layer, wherein at least a portion of
said second layer comprises an at least partially transparent window, and
wherein said first layer has a porosity of at least two percent by volume based
on total volume of said first layer.

63. The method of claim 62 further comprising at least partially connecting a third

layer having an opening to said second layer.
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a. a first layer having an opening; b. a second layer wherein at least a portion
of said second layer comprises an 15 at least partiall&ogmﬁgéﬁ%rﬁg%@gg% as at
and c. a third layer having an opening, wherein said first layer is at gagtch 2007
partially connected to said second layer and said second layer is at least
partially connected to said third layer, and wherein said third layer is softer
than said first layer. 20 1W0346263.1) 2°

64.

65.

66.

67.

68.

The method of claim 62 wherein said first and second layers are at least
partially connected by an adhesive material.
A method of preparing a polishing pad comprising at least partially connecting
a first layer having an opening to a second layer, wherein at least a portion of
said second layer comprises an at least partially transparent window, and
wherein first layer has a percent volume compressibility greater than said
second layer.
The method of claim 65 further comprising at least partially connecting a third
layer having an opening to said second layer.
The method of claim 65 wherein said first and second layers are at least
partially connected by an adhesive material.
A polishing pad comprising:
a. a first layer having an opening;
b. a second layer wherein at least a portion of said second layer comprises an
at least partially transparent window; and
c. athird layer having an opening,
wherein said first layer is at least partially connected to said second layer and said
second layer is at least partially connected to said third layer, and wherein said

third layer is softer than said first layer.
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