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WD 2004/ 028744 PCT/ US2003/ 030139 - 1 POLI SHI NG PAD
W TH W NDOW FOR PLANARI ZATI ON The present invention
WO edoaess4t 0 a polishing pad. In particular, theCcT/US2003/030139

pol i shing pad of the present invention can include a

wi ndow. The polishing pad of the present 5 invention

can be useful for polishing articles and can be

especi ally useful for chenmical nechanical polishing

or planarization of a mcroel ectronic device, such as

a  Spk GOATNE! PADNWIE \W&ﬁ)@W‘ﬂ@R PLANIREOATEONNG
pad ranspar ent thus, can
be particularly useful WI th polishing or pI anari zi ng
tool s that are equi

h th h f
mdihe (ﬂr@gyt inyention rg]@%@ ey} rpol(lg{gngtagziqog Wtége lgr %e pohy\ﬁng rpad

t f.
of tnfin BRI Ep A inQue R TR TRE OB adh the present
mvenﬁHﬁ tarse byl fyepolishlipl drgciedendeun- ljbl apa:fiallysmsef\ﬂcfer olientical

he work surface of a polishi ng pad using a controlled
mechamchl ipelistting pvplanamangn of Anp@que BACPRIC SEVIEE\SUERAS Be

semlcpﬂélfct ose %@\ﬁ{l‘%ﬂtﬁngf [’ %?{ﬁsagfrl E%rﬁ’{lfy' t#uﬁparent
and ﬂgﬂv bﬁbb@garﬂ@ﬁ’iarl} AsekewitR Bbhgﬁ'ﬁg lﬁ)ﬁar&lrl'g obRehf k¢ eqiipped

Ice s as a sem conduct or wa general |y
with thiotghvis-plaven Wa)ﬂermtetmtoggf a plurali ty of int egrat ed

circuits on the wafer exa
silnigensralb theypolishing, 0&&%@%‘8 1on-|qf21 ‘i‘q{’f&ﬁ?aﬁtsggg%q? clits
mlcr%%ic{rgplc de® cg%l afl¥s nﬁﬁ{y‘ eﬁ?%ﬂq §§lv§§ ﬁi%ﬁldgﬂhé\ﬂbxﬁb}anar

ayers o suc conducti ve,

surfabd'&ithakd Workaagface of & potshitid pa;d S r:ahtmlled ragd freprepitive on
the substrate. In 20 order to nmaxi nm ze the density of.

motiomt Agroé;sla;ug @lurwmaulé)ep@ﬁerma¢fbb?twr3?n fhe rqugh surkace of Jerprtigle

thanglt%a%ig’e el A ot ol EREDOBHIR 6L, L Gt on

§rlc£'fﬂiﬂ50f SR GRtonicievirfsach i o skificomiucwafer
nclude at least one, and nore typically a plurality

genemﬂly [ovdledsi thg fatmpen ofih ipbivality rof irtegrated C@]Cuﬁ.‘b@léthe wafer

li shi 25 A ch I
comireRe, 1 SEBRNS. SO AL AR EI e rerah g SRl an b
form??i BS tarsgﬁg\%bir%l%g&% e s W #hich p@ﬂéﬂn&ﬂ {YOrssnaté 418t Subl as

I's applied to the backsi de of
condh&evermmumahg @hd ee‘mmonthmtmg mateniilsappd formgd an thepsubsirate- In

cont ai ni.ng chem cal ] y-reactive, sol utlfo A
order & WA¥iEHzg e gensity of| 1gqeg§;1tedt Arquis. A e&ul? fsncgolra e to have an
esse Bblgirl%ngx f% Flps?lja{e ;ﬁ'\aﬁoég Hhde¥ (AN HR Ruficbnductor

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
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30 silica, alumna, ceria or mxtures thereof. The
rotati onal novenent of the pad relative WO 2004/ 028744
weEOnANg2e03/ 030139 2 to the substrate as sl uP€HUSE03/030139
provided to the device/pad interface can facilitate
the polishing process. In general, polishing can be
continued in this manner until the desired film
t hi ckness i s renoved. Depehdi ng on the choice of
pol i shing pad and abrasive, and other additives, the 5
to the RO RETE Rprovidvd eeihefdeeictipae imeifachiandacititatbethe r ed
polishing rates while reducing or mnimzing surface
polishingeoéesst Iwgenerale pelishing eanrbeqEompipuedsinhis mpannguntil the

. Paql.i shi or planari zation characteristics can vary
des‘“fl?f’é‘ﬁ\tE‘ﬁggqsé-‘sp%H}ovgﬂ'd t hr oughout the operating
' ‘Rfeﬁéddﬂg S e BbxRE E@ﬂshi paPdridoabadive, tahe otk iadditings, the
characteristics of the pads can result in inadequately
CMP peicesshoad poovipe effective polishing at dasigsd polisting ratesrehilgggeducing or
. useful. Thus, it is sirable in the art to develop a
mininjiging §¥if4eg IFREITEHIANS. dalpRts LSy ARG CYEE ™ o- pad
vardati ' LSl i V&St ad-to-pad, and
R e o s b
througut Sieioperagiag liféthe ofdiglvieh pad e Marrationsami the polishirign
polishing or planarization characteristics t.hrougggal{és

charagtpmistisp of Hiei pags Icam eesult in fadpgatelppglished or REDATECSY
. having t ility to. .
it A, S, i TR b B2 Ry
exhibftd) tﬁedheéai paD-pall vaPRlies in pélishinghe phadriaatorkehavaetaristiesielt is
art.

Measuring the progress o g.l anarizing a ., o
furtheridesicableetot develop adenlishing had itha exhiditp redvsed yanaiiops srelishing

or plaArdn shaeRet o itighatigB g ing e BB ' 90N
Etﬁaﬁﬁﬁ?fzﬁig REd18 'ﬂﬁYﬂlg Bty 16 @akihleahd Bdgseth Y iR planarization

pl anar ng tools~and in-situ metrol ogy systems. In
proce§€ewhilathe wafes istheldriat the ted yand am c@gadtrveitudie pad recknavg & the
beam of |ight thrqugh an at |eas Partl(%l I% i t
art. MeaswsingthProgress Ohplapauziag 2 q“ﬁ“{q&@ ropig deNics Auring o) -
t.he heam ' teed.; B ool {aged Sfat
pranaf e S Car e R e ey e Soaes
PaterféS% ©64 @43 ald 6, 139| 0730 and Epfupea@Patenc] 108,561 dedcnible polishang or
is at least partially transparent to the wavel eggt hs
planagiging toels ah inrsity metrg%gwyswlém Iy genesdls inpifamFFOlopY Gk d

o T S B g P O e

in the gﬁfeﬂ'offtﬂé toboD-tfié bearTBF iShQ@K belreflbded offtthesurthes of diel veafer,
that the w ndow provides suitable transparency

back tivoogig theytlatein e/indwey snidrigtol 4 deteatér. t e pelishing pad can include a

window that is at least partially transparent to the wavelengths used in the metrology

system, and essentially 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. V

- 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



One di sadvantage wi th known pads havi ng wi ndows which
are coplanar with the polishing surface, can include
woeariozgJ4of the wi ndow portion at a sl ower ratRCT/082003/030139
the 30 pad surface. A further disadvantage with known
pads havi ng a copl anar wi ndow can WO 2004/ 028744
PCT/ US2003/ 030139 - 3 include scratching of the
wi ndow as a result of its gontact with abrasive
particles in the slurry during the polishing or
includd s%fh@éﬂlﬁébf a2 Wihas® S a résubcdfaisoadcywitkl abrasiaa particles in the
general I'y reduce the transparency of the w ndow and
- slurrycduringahs pokshing oEplaBarization procpss. Wr@tcbgq/wmogh%an gegerally
WD 2004/ 028744 _PCT/,US2003/ 030139
reduce fetFansparepey. pf e indoyw Apd FTHEGUAG A1 ﬁ%‘?ﬂ“ﬁt&%@ ﬁg‘%"“ﬁ’{
non- limting enbodi nent, the polishing pad can
conprise a first layer and a second |ayer. The first
| ayer can function as the work surface or polishing
| ayer of the pad. At least a portion of the second
| ayer can conprise a wi ndow which is at | east
partially transparent 5 to wavel engths used by the
metrol ogy instrunentation of polishing tools.
Furthernore, the first |ayer can absorb at |east 2
percent by wei ght of polishing slurry based on the
total weight of the first layer. WO 2004/ 028744
PCT/ US2003/ 030139 5 The polishing pad of the present
i nvention can conprise a first |ayer and a second
| ayer. The first layer can function as the polishing
or working surface of the pad such that the first
| ayer can at least partially interact with the
substrate to be polished and the polishing slurry. In
a non-limting enbodinent, the first |ayer can
be-porous and 5 perneable to polishing slurry. In a
non-limting enbodi ment, the second |ayer can be
substanti ally nonporous and substantially inperneable
to polishing slurry. As used herein and the clains the
term "substantially nonporous” neans generally
i npervious to the passage of |iquid, gas, and
bacteria. On a macroscopic scale, a substantially
nonporous material exhibits fewif any pores. As used
herein and the cl ai ns,

signal;



10 the term "porous" neans having pore(s) and the term

"pore(s)" refers to mnute opening(s) through which
woredonees7passes. It is noted that, as used in tPﬁJ’B/US2003/030139

speci fi-cation, the singular fornms "a," "an," and

"the" include plural referents unless expressly and

unequi vocally linmted to one referent. For the

pur poses of this specification, unless otherw se

i ndi cated, all nunbers 15 %Xbressing quantities of

|ngred|ents reaction conditions, and so forth used in

t WBe pgsensiinyansion aneluges agiobishing Rakhavang WiRdnsy-s g Bomgs

i R = BB A A Y o Y R v
The fitdTRfelr €& RRHGNERS BlSwork&hrfh&@ (§ﬂ'pdh|§h1h§ qeayia@ bf tieipad. At leasta
specification and attached clains are aEErOX|nat|ons

portiohludtthensegond/ ysr chapengirisg ampiodow diichels iat stmaapaélmtra@gparent
e obtai ned b t he pr.ese

squght to t 2 ven

to wayalEnRys ysee B ke TaiQIoRy SIeumERHER Shpe P eie: Fpgefihore,

fy

the o R B gy R ot

weigh@bf thediét Ipger. construed in light of the nunber of
reported significant digits and by applying ordinary
roundi ng techni ques. Notw t hstandi ng that the
nuneri cal ranges and paraneters setting forth the
broad 25 scope of the invention are approxi mations,
the nunerical values set forth in the specific
exanpl es are reported as precisely as possible. Any
nuneri cal val ue, however, inherently contain certain
errors necessarily resulting fromthe standard
deviation found in their respective testing
nmeasurenents. The first [ayer can include a variety of
materials known in the art. Non-limting 30 exanples
of suitable materials conprising the first |ayer can
include but are not |imted to particulate polymer
and crosslinked pol yner binder as described in United
States WO 2004/ 028744 PCT/ US2003/ 030139 6 Patent
6,477,926B1; particul ate polyner and an organic
pol ynmer binder as described in United States Patent
Application Serial Nunber 10/317,982; sintered
particles of thernoplastic resin as described in
United States Patents 6,062, 968; 6,117,000; and
6, 126, 532; and pressure sintered powder conpacts of
t hernopl astic polyner as 5 described in United States
Patents 6, 231, 434B1; 6, 325, 703B2; 6, 106, 754; and
6,017, 265. Further non-limting exanples of suitable
materials conprising the first
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| ayer can include polyneric nmatrices inpregnated with

a plurality of polyneric mcroelenents, wherein each
wp@odoynes7eL m croel ement can have a voi d space PEEDS1003/030139

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

5,578,362. 10 The thickness of the first |ayer can

vary. In alternate non-lim ©ing enbodi nents, the

first layer can have a thickness of at |east 0.020

i nadmepolistingpad efihit pleserlinientioasan eomprige 4 fiestilayenard asecond

| ess, or 0.080 inches or less. In anpther non-ljinmtjn
layeanfibaifisst hayer eaefupption as) tg? polish qrﬁ)&qrggxg ng?qé:Soflgh%P]acf $i%h that

© the é}%g %1}1%12 C 'gf‘/ féitaﬂg)aftlia:ﬂg[ﬁ(ﬁefa@pwﬁﬁ {1 subS@AL tPR ﬁdl@héd/and fge

ayer. The nunber of" pores
poliStifig Mafry. In aneh-lietirieg enbalimentyiheifirgt leydyodi heperous aite

o o S oo oS SRR A e
sub{t%giéﬂlg ?@lo%cir%’é ugitﬁtﬁﬂgfimb%éaﬁwb poRshidslpey.cent or

ume based on the total volunme of the first
| ayler ysed herfeimandhe olabis {he teranisubstantially menprieesyl yans generally
. total vglunme of e.first | T
impi<s G eneep of P e Wele ' U0 PBAGEREpRYEA,
substSit By honporBud/ MalefihNexBibils oW if AHygsoréd) Awused hedein ardtthe claims,
I'n a non-limting enbodinent, the follow ng . .
the texmr-pemiushmeans Haingome(sandhe termy @orsEy) ¢ Eiers fRyminute opening(s)
vol une: 100 x (density of the pad |layer) x (pore
thro\}lg{’u Chotf’at?%@aé)sgg | ayer). 25 The density can be
ex i eSsdel ihar, WRivked i thirspeafipations thei singndartforms &, "amd and
can be determned by a variety of caqnventi onal
"thefeinblude plundvieferents welessraxprassly And smequixgaaliy gimited to one referent.

di t, th it b t e k.
S o putnpp ot AR Pt B O AR AR dnb Soced, all mumbers
expgﬁsgﬁxggﬁgﬁtgfe@ éﬂlé’ RndtBdibsits OfeaGtithi Con@Ridhb, NERIASOToRR sl @rthe

term ned using conventional methods and
speeifiicatporeatd diziosraré to bérenderstood as beingymodifiediinall jipsgances by the

e e
2 ' : i £dxiRARIns VR

M e
vargalep&elingsesbn the desifedrprbpertiesosoughintiotiengbtaindsiolli the presenthe

. pore volunme neasurenents can be nade. under _t h[e .
invertiarowAhte et leastoard net aééﬁtaéfe{n%@l it appicatipn of the doctrine

Mer. cyr face t [ Q0. '
o 4t PR 05 Pl 40 phes] fhoes sldaseid

corubd §f RERoffife AImBERIOE Weportel sighificanodigits ahd bygpplying ordinary
enbodi nent, the first layer can have an at | east

royding tathinjquepen

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
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structure such that it can absorb slurry. In alternate
non-limting enbodi nents, the first |ayer can absorb
w@rookezsse4 2 percent by wei ght of polishing sl ureyukmega0139
on the total weight of the first |layer, or not nore
than 50 percent by weight, or from2 percent by weight
to 50 percent by weight. 10 In another non-limting
enbodi nent of the present gnvention, the first |ayer
of the polishing pad can have a conpressibility
Patentgflr §71,906B 1 Partidiats BSI9HEr haY 8 orghficysitynérchifdet,as defigibed in
term™ conpressibility" refers to the percent vol une
United Staps&asdnb iApplivativasfernkbNamber 10/347,982;rginfered particles of

ek et gt in o] SafesPalreR G.OHE BT 1700 and

3
6 126%3%621% bl V\ﬁrée Qﬁlte?e ﬁ&@%o&%aét?%?the?@o@%%ﬁ:% él_lﬁaes

descripéd ieUhitatbStaree Parnisree23l, 434B 1t o, 395, 2035k 6l,lz§)¢e’154c and be
det ermi ned usi ng _various nethaods known in th

6,017 626&0 rEurther npprlimstiebenagmplis, ofisHEable maisral SRARFSIng e first

Iayer ? lglﬁg é&jyﬁge %" ){xgirtrelgfésl i gmj:%{%? dlglﬂpa ?ﬁlr%ﬁ? g?@\%%PESI ng
micro¥leinBftd! whersh each3blyndtRy mitebeléiBerniteds Iha‘l'eoadc)ld spacedtherein, as
layer volume w thout load) In a non-limting

describedb tiUnited Statel Patentseb.890,16fbanghd,578:67- does not change

ST e PR LS L i AP,
the ﬁx?féfi&&séﬁlqla'vg altRicRResO bf EtaiGaslt R0 1hJEHe§ ke Jeddy 01046 inches; or

OW Ng expressi on. X (pad | ayer thickness
0.150\n/'n¢ltwm>tléssa0k0Ommchesymles;shl ckness under |oad) (pad

| t hi ck th 30, The _pad,|
LY RO B L SRR EH S TR Bres g

pohshq% QEﬁlz carl Be & lee%@gaﬂlhl'i@' EBsBﬂ)e@'WQHé NR0layet. hﬁleﬁﬁﬁnﬂe@&sﬁﬁores

Ss can eterm ned by placing a | oad (such
can vary, libalternate nbn-lhntlang cmbOCbmlembr the @mstmeg parshave @ popesityad

exprey@%&@é@%n /Ig)g%\?_ ,Sofl at Eeﬁ 2ec1)”19eﬁ1/t 3287 urr]neesbseweo on T’llle total
volunieB¥he fist Payel DY |50 p@lfceﬁthﬁ 1ds8 @Si volumeabdsed b ehe total volume of the
non-limting enbodinment, a Mtutoyo El ectronic

first lmmm ardrasm 2 t/BA percem b volurmmbasad op dhe gkay volppe of the first layer.

i cat or. has
55 S S VB o PSR A i o
varietad tdoRMRfued BndWrdigHe arlhkh Sportinétirppeminelithért] the faliovwing
other end with a 5 device for applying specified | oads
exprepHon pRN beoised de calpwlaic PEiGER PSS RS0t linmited to a
bal ance

100 x (density of the pad layerj 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 III mercury porosimeter
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pan which accepts calibrated weights. The Indicator
di spl ays the di splacenent of the pad |ayer resulting
wo e@a0zgopd yi ng the | oad. The | ndi cater displ ayP@BUS2003/030139
. typically representative of inches or mllineters.
The El ectronic Indicator can be nounted on a stand,
such as a Mtutoyo Precision Granite Stand, to
‘provide stability while taking the neasurenents. 10
The | ateral dinensions of the pad | ayer can be
i i hdpork KeMime
from OEEHER ot beRRET i TR RN Fng et 8aRient dhport YORG
measuramants ein by endawsdef fiedbBowingapnditives: pepntact anglefadlAP°; a

ST R N
under' W \AEhuh 3¢ 56 E@Eroﬁ%?&%mercﬁﬁ@ thi ckness of the pad

["ayer can nmeasured prior to apglying t he | oad.
Ciih i hoadiatitibg bmhodimeet, fietfirsidayerisan henscn at deagtpartially open
bal anc an for ecifig, resultang.
s SR Bl st 551 DL P PhBeEhe fr
layer bRshsort 'R 144362 parkett b@aﬁhi%us)wbauslﬁﬁg@lﬁx’ﬁy bisae o1 tieetoghtveight
of the pad | ayer under the specified | oad. ThE .
of thet firstleperser wit mdre thaad0ipsycsnt iy Weight 6T HpmI 3/Psreent RE Weighyto 50
1,nus t Eg t hi ckness of the pad | ayer under the
perce&@cWFﬁg | oad can be used to determine the
dirs phewenmnt-ligftirghkentpdindnayethe present invantionthe firgy layer of the
_enbodi ment, a |load of 20 psi can be 20(€P§Iied tolghe
polishjag pacgan havge £ompesssiRily gicatep thapthesegondlaysr, fipAfsed Degn,
the te%rglgz?ﬁxlﬂ)ﬁ‘{eglgiﬁiéﬁ%ﬁ%gegsfto thOPFdrf VBRIRL ddifpressibilly measurement. Ina

ment, measurenments can be taken at
furthér nohdimiging embedinfen?, 2 perechCyolumeaiompraesaibdity ohtheifirstilayey can

mbodi nents, the above-descr. be hod of [ .
be at A8 0 A ERCRHPER RICEN ORIt S50 100 dofes s WIER A piag ¥ 20 psi
Bapﬂﬁﬁenbly or |layer(s) conprising the 25 stacked pad

assenbly. In a non-liniting embodi ment, a procedure )

f GFherpeeasant volgmeeouentssibiity nfa pablaperess bpdpteryingd psing various

i ncl ude pl aci ng, the cpntact ' nd
mehif e g et e gl s G B BT
comprBRibil§ Jraipagthydpear hiedetqaindinsing the fdloving dipresgioani t e

stand under the contact with the edge of the contact
at least 0.5" fromany edge 3 0 of the specinen. The

CoIeU(ﬁCtxcan 24 1L SR Wifholl ad PG r f618mE Rder load
speci men th € taken after
+/-1 seconds. Wt {padiayepvolnmetwithowo2d)04/ 028744

PCT/ US2003/ 030139 - 9 specinmen or the contact,
sufficient weight can be added to the pan to cause a

fofrf?aen&}{-u?flgﬁn Shbdd@mbiR, BB RKda&H thieadNSyet BB B Bhatge ihen the

cont act. e Teading for the specinmen thickness
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 laver thickness without load — pad layer thickness under load)
(pad layer thickness without load)

The pad layer thickness can be determined using a variety of known methods. Ina
non-limiting embodiment, the pad layer thickness can be determined by placing a load

(such as, but not limited to, calibrated weights) on the pad sample and measuring the



10

15

20

25

30

under | oad neasurenent can be nmade after 15 +/-1
seconds. The neasurenent procedure can be repeated,
woredomngg7iid ve nmeasurenents at different positi oPST/O820031€30139
5 specimen at |east 0.25" apart using 20 psi of
conpressive force. In a non-limting enbodi nent, the
softness of the first layer can be determ ned. As
.used herein and the claimsg the term"softness" refers
to the Shore A Hardness of the material. In general,
chanég‘ag C}ﬁainte% ofttﬁgpé‘qalta% la’regu'ft%f'ltﬁé"f%ﬁd t hiea FR@ELnd-limiting
ness val ue ternate non-limting
embodiimtiaMith®yo Bietbhicdhdicatye Madeh D-3id 2EBShn be uged. The

indicqig 95 » STl QREaUkedra e e e ahoectia i FRMHege
undeﬂ@l‘u@lgth\ég)r P%t F&ﬁﬂ&‘égs T8O SpiRdlE icRABAittkd 8Whe bihet R WA a

In a no nmbodi ment, Shore A Hardness can -be
devicd énrappiymg:spmﬁad lmtdal toribe cowtadt ardnesyshas buiRs lingitedite agalance

pan ARG e ki, P gt PR o SRt of the pad
layer kéb%ttfnﬁﬂ'ﬁﬁh‘i ﬁppltl § 1Y 196d.€Fhe Injcatek ﬂlsplalyd)sntybicaﬂj{ repoesthtative of
e

I ment test nmethod for Shore A Hardness can
inches ntmdbmetqﬁ?e BeadlestzanioFndimatos cag pe poppted pp gestagd, suchasa

Mitu rrg? ??etcf)sronb@%aﬂﬂe §%§t (')\%é ta dﬁ{)ﬂgﬂéé t@fq‘ﬁgtt Efsﬁf'ements

e ec1 con In~t
The le®R0 dinfesions bivhe §hd) l@eﬁcdﬂdfe@ﬂﬁkﬁem anpdrenit mva—snteeiapts at least

oW ST
area {OH)%D‘PE 5% €5tk betvleh thefe A PR tdyaE dddbe BFORRATE M he pad

yer can conprise grooves or pattern on
layerttbibe mrea cani b plat&hamigr ﬂmrﬁaaccmtacTh &he slp@@esﬁ ofgh@wblgyer can

and/ patter n d.c i ncl u
be megaspe p&wr@r%@y  fiedp f%?CﬂQaIWSMF‘% ‘E‘We eaa?‘fieg e
balarﬁE &ERE als Ec1ﬁé7?é§hﬁeglt 1@, ahePHE RayerfleR 8dr B dbinpiéRRedbiider the
ary and can include the various conventional mnethods

spec@n@%@dl he brslicater, cap isphay thethicknesstheighd obthetpad l:?yleégm the
oAb 5 RS A L5 g By o
thlcl@@sﬁfb‘?ﬂ{e%dll@e@hndléi‘aﬁd spacifiied lgadrtan be kel tofdetesthinealyer .

In a further non-limting enbodi rl J t la
displagenaptolcibn peck e 18 ton | TBGSE CEOBUMEb? 167 P70 HbE
appl e@yoel{he ggcﬁl Qigg{' A& nltsaé’a?lrbe%ﬁ'%ﬁebd? a Q@H@ﬁ‘ﬁﬁ@&j tefng)e?&ture such as

i'on of an optio third layer.
roonseﬁrpaﬁtdrayhfa ganlimitiglahebealinient] measursimentst aanibaltakek mban
he art. The second |ayer can be selected from
teml@tﬁ%?&ﬁ?—?ﬁfy Won- vol une conpressibl e pol yners and

mef Alieh i B 2RAM n%ze%%ﬁlrﬁgﬁﬂ, R3¢ A3R1B8d 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 spécimen and the specimen

thickness measurement can be taken after 5 +/-1 seconds. Without moving the
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10 films and foils. As used herein and the clains,
"substantially non-vol une conpressible" neans that
w0 bw4ozd7ee can be reduced by less than 1 % wWhRCT/ES1003080139

of 20 psi is applied. In a non-limting enbodi nent,

the nethod for applying the | oad and neasuring the

reduction in volume is previously described herein can

be enpl oyed. 5 Non-limting exanples of substantially

non- vol ume conpressi ble podyners can include

pol yol efins, such as but not limted to | ow density
specinﬂa‘i{ F%Iﬁﬁ’@: stﬁSiémd@ ?htt dan Healdded tyfhe pan td tawse Aifgite of 20

nol ecu

ar wel ght pol yethyl ene and pol yp yl eng; -
psi to pelappliedytb ¢he specibeen yethe gbnteet. bEreadior ;fwetﬁg sp@:@@ﬁn éackness

under fod fReasuremist o4 RematforicRer L Lasdonts: e/ BEPRATRTE ,
proceﬂftr: Qyﬁ bé! 9@&&&1 {gﬁﬁn& Fivd Qné?ﬁ]_reﬁﬁﬂts aEE@'er&ﬁ'p&Sﬁﬁbﬂ@Bﬁt&

as”- but l[Tmted to nylon 6/6 and
specxrﬁbﬂ ﬂﬂeﬁt 025" apart lusigh zpqxsfofcrmmresswmmecs such as but

o G T R s
As us?égﬁ%{g]qxatgldrtﬁ gL 6l ten{Ho éEE’t &8s G PSRt A HardneiSSOf the

rrscanln ut are not limted

materfal U BelEralC GRRfter e agderidl] thedbwersthaiShbresA Hidrdmdss valud. In
conbi nati ons thereof. The thickness of the second
alternhtaynen-limsiting ampodmnw, they finst layeroean haye @Shgre A Hardness of at

least g{l‘o qrg&f{fq@ss@e’b 0 stc@% eﬁﬁegh%g(%%y&ggs %@8‘ | nches

detenﬁfr{;gh §§§l nglOQ%lggt:ﬁgdé igtherlt &88wn lifd ik A¥QNH] 4 Hbii-linGting

e second layer can be flexible to
embo@inimncshooe A Hirdnessrcanbe deteeminei fim aeriordance “@@ﬁh@@focedure
_ between t he%‘f)ol i shin pag and th sur{ gﬁ
recited B AYTM D Bt gsg|a 10se . TP On S Yarster "‘f‘% aggﬁ"%é’é‘f‘f‘hg

. a f n b _
o Ry T B SRS o e,

embotiﬁnérh ethé\/@d‘sk nfetHodefoe Smiretﬁh Harclnelss st mglupathespwttratm of a
the first | ayer substantially conforns to th

specifietyinesf @@ﬂe@m&qtngmubmnﬂalﬂas fgteed Antp dog festmatgHial ypger specified
h
cont5Fy R AL TR s 000 et e

penete AR debth 5rfdQ:aﬁ'b%9&ﬁéndeﬁtV@ﬂﬁieCUI‘asna' heodulue anbdiviscoslaaic Hehevior
second | ayer can vary. The flexibility can be

of thfdatemanenebl using-a variety of conventional techniques
et eef AL R ot GOV Por Pfernon
the vJo @‘E Pexur glpsu?facéeQ‘ﬁE‘ & Je@ € Brooivhd m&sﬁatﬁﬁﬁ%ﬁn(ﬁ@ ai@éhn

nodul us of the“second layer material” (E),
1nclude the Various types of grooves and/or patterns known in the art. The process for

making the grooves and patterns can also vary and can include the various conventional
methods known in the art.

The polishing pad of the present invention further comprises a second layer. Ina
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
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30 1/t3E. In alternate non-limting enbodi ments, the
flexibility of the second | ayer can be at least 0.5
WO poollo2sra4 or at | east 100 in'lb-"; or from 1 iPCT/0S200%/G30139

100 in" I b"". WD 2004/ 028744 PCT/US2003/030139 - 11
In a non-limting enbodi nent, the second | ayer can
have a conpressibility which allows the polishing pad
to substantially conform-toothe surface of the article
to be polished. The surface of -a m croel ectronic

films 2B FoiMlAt Rs usddCheréia aad sigydlaand daibstantialfyenon-valnme lcamerassible”
"wave" contour as a result of the manufacturin

meang ithat dkpsvolume jcgn b redaggst By kags thantl % whsn gdeadyef] 2y ffgapplied.
ad.cannot .adequat el nf or . 1 1 r of
i B STLAmPIERE, B B B T il 161 AN e
redud?@hlif RbRighePi8 pEAiORRC feseAbediRrsindhaBedmplged exanpl e, i f
-the pad substantially conforns the ends of the
" \dserelimiting examphest of substandially alonyobismef enmpregsible peliimges can
' ortion of

. . th ddl the " " ly. t ds. of, th
b0 B2k b B e ST oSy R b
poly b\l Sl ARRCREWRREE RO Bhylepl RREYSOREVREe:
polyviayletilofiaey cétllose-Based pelyntus | sychl es buti doe timiteti ¢o celkose acetate

"conpressibility" refers to the percent vgl une ..
and ceBpiopebuy ;i actylivsaRalyestaEh and fQrPOIYPSIEIS nEACR as but not limited to

NoR Mt | i : .0l
et Akl gl fOREE: P idst GoR RS Hor SR pylon 6/6 and
nylo®BA 2P 8Ad Bish pefforthitice laeics; 80th & buta®s limited to om one to
three percent. The percent volunme conpressibility can .
polydskerciberketina epolyphengleae exide epgly gfifosepalyimiém and pelyetherimide;
rrethodﬁlgkn?vm inthe art. In a non-limting
and 1pRBYES REFROL t he percent vol ume conpressibility is
deﬁsmr{iﬁgg é;&n%@s%f%&hbﬁccfﬂfiﬁ IchR SR IRRHRE Bre ot liddielhe"
non-limting enbodi nent, the second | ayer can
alumitiusit, rdoppére brdse, nickalpstaiskssy stedlpandkeomsixipatiane thesebtby t he
first layer over a larger area of a{1 o&t@i on?!l t.hird
| alag thigkness ofdhe pecnd {aYgT eAmHY mih Allerppls NOBENEE ayer
embddsim?fftkg St %&ﬁlldl 14y i ﬁ%&mié’i&e&om &8t 0605, 0P at least
ANOt hat "RoR- 1 M ng enbodi nent, the second l'ayer can
0.00f 0tnsxt0. 065 (RiRciEes drUES] 8n0j0aB0 irhed erletsd fl ui d transport
between the first |layer and an_optional third | ayer at

| els ngyalimiting embasliment: by seond fayes sanbaflexalle fo enhiapee ory
o SR B A SR P e
subsgab deimptpotished. 26comitieetion in siledting tisr meteselfbr thelsgcond layer can
| i.shi | f h
e Sy 1 BB o L 0 Ao
polishEHY Pk Ehil gt RERRLIARR SubstdiBialP EHISmsAY Bhe BAEoRBpic contour or

long-term surface of the device being polished. A material having said capability can be

desirable for use as the second layer in the present invention.

The flexibility of the second layer can vary. The flexibility can be determined
using a variety of conventional techniques known in the art. As used herein and the
claims the term “flexibility” (F) refers to the inverse relationship of second layer
thickness cubed (t*) and the flexural modulus of the second layer material (E), i.e. F =
1/PE. In alternate non-limiting embodiments, the flexibility of the second layer can be

at least 0.5 in1b’; or at least 100 in"1b™; or from 1 in'lb* to 100 inIb™.
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substantially inpernmeable to the polishing slurry such

that the optional third | ayer does not becone
w@aiouoz7ed with polishing slurry. In an alterne€EUS2003/030139

non-limting enbodi ment, the second |ayer can be

perforated such 30 that polishing slurry can

penetrate the first and second | ayers to wet an

optional third layer. Innia further non-limting

enbodi nent, the optional third [ ayer can be

SthbaSﬁcﬁltDﬁJgﬂidgyeﬁ}%Qd' 04/ 02 84bfld BSE 4830084 Q3RpRSsibilityl Rhich
saturated wth polishing slurry. The perforations in
allows the pslishanpopaday substzatialhe cddome th thy surfacg i theragtiele to be

.. techniques kpown tq the.skilled artisan, .
polishi; T i ogerof SRR P BEaREh ke LS eRy pidy can

have &Ctwadet E6ntbtas QUi T thelMemiTRtriss pRcesiUdiecomatplated that if
configuration of the perforations can var

.. In a.
the potishing pad ¢anngt asivienté!sreamiorm e thee Waye agquinyr Gbits sybstrate

di anet.er can at,. ' j .
e e T e
pad substaftiallyl dBnfdri tiendddiofrthet“walvtg bixt eamhol sapstantedly coeform and

connected to at _least g portion of the second |ay.er
contagt ¢heynisidlr-Rortion EIBR eWayael OBy e gy OF e "yed ?Fé‘rdbeei plisheg or
planarfééﬂ a é iy xﬂﬁtdle{ Q)@ti&?&m refr@ @b5EskIdlY un £d bPunplfdarized.
ogefl er or place in relationship éther 10 directly,
OIThé BethpRedibijityyf thegecond hayeecannaey. vAs preyiously eleseribed, the
a non-limting enbodinment, the first n]g second In
term fopressibility 3 reteesds the,pgreent VOIMEARRIESSPILY MFasysmept, o
openi ng .of N o hadeeynd
atern3B R K Brdiicit LRYEcEARIE; SimpARIRI bkl
layer ¥Amsbowl@ikt ériepesean pd trey percentt or Bssj@n filohmareito hree percent.
enbodi nent, the first | %yer of.tge $0| i shi n% @ad Cﬁn al
The ppsent1eplenmsrippiessibilityfan b determings UFipg 4 VAo 6 CUBEBHE
methdFhwH3h B8 A0 139RERIG ind cRubAiRRIE heAhast Voluker use
In e present 1 nvention can provi dg sufficient peel
compreasibilityisatetesmiredtak pteviduslypdedcribedderrimssent i al | y remai n
in place durjng.use. Further, the .adhesive. b
s dnapeiber 1o imitinecaroaieny; {hhpeing TOE oo Sistilic e
comp\q{ékﬁg £6YcEs B{aﬁﬁ@ﬁged%?rth@ Gird: [P BYéSDiaRger Qfea of an optional third
pl'anari zat1 on process and noreover, can sufficiently
layer! @8 iaSfondimiting @ambadithemti the secon@ (ayde g subistantialy donivieime
use. The adhesive can be applied using conventi onal
compresstiif-ques known to the skilled artisan. In a
nop-Jimti e[ i . ' ied
t oMk o8 FRBRE BP0l TR KoL et £

subst@ntial B&@ie@fto FIOR! sARPGE bbmyeen thehfishlayar andparaptiond] thind laygr at
t o one anot her.

Jeast partially connected to the second layer. Thus, 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 from the first
layer to an optional third layer. In a non-limiting embodiment, the second layer can be
substantially impermeable to the polishing slurry such that the optional third layer does
not become saturated with pblishing 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



10

15

20

25

30

The adhesive can be chosen froma wi de variety of
adhesive materials known in 25 the art, such as but
woea044028Tii4 ed t o contact adhesives, pressure sePSI/UB2083/030139
adhesi ves, structural adhesives, hot nelt adhesives,
t her nopl asti ¢ adhesives, and curabl e adhesives, such
as thernosetting adhesives. Non-limting exanpl es of
structural adhesives can he -chosen from pol yuret hane
adhesi ves, and epoxy resin adhesives; such as those
satura%gs\ﬁﬁ\ ﬁ(}ﬂishfdg"slﬁ%ﬁ' Yhi P¥tfoRtibAS indthe RecoRB Rk cdh be formed by a
n-I'irmting exanples of pressure sensitive 30 )
varietpdheshnigsesdanwinno|thelskilled atisat, snelr axbygloy aited e panching,
. tackifying resin. WD 2004/ 028744 PCT/ US2003/ 0301 - .
die culte, Aees GIUSE O BAIE RSPOIE THer ol SiehJURRPY A ey
r i u Inon- ifnb! foration hole
of the piRiop it vark: 103 mop iR cttoftinda e perforafon
diame@@tes by asleagtdr ¥ ich wisuarHesss 26 hokss poaspdremck ipad stiaggared
of 2-ethyl hexyl acrylate and acrylic acid, block
hole patigrdl ymer s such as styrene- but adi ene-styrene, and

| Xtures. thereof . .. Lt i iR least

oI B Bl Bboditnfl i it et LAl CoifeqEl [P A leasta
portioRWIHhd RL6nd/hiyBStoAfto@i@aniticked phd asserdlc h Aasiseddicveinendthe

hexane, or from a water-based enul sion or fr | t

) .om a .
claim)ghe tegn dcormected o™ meansiie link topether QEplagemgplationship either
. dhesive rised of . Vol ati ic .
s T L L i
embo@infnPIhd AisBar@Bse@ond ladiets dre A¥d¢hst partisllngprmeetapbueh thdt thot

mel t adhesives can be chosen from et hyl ene-vinyl 1?
opening ef tiedirslpyerycanrbe, at daagt pandalbyaligned yathohp af lpas partia ly

et hyl ene- et Eﬁ’lﬁ ac(rgyét ate copol yners, polyesters,
transpRSTH) SHPCRYS OL P 1ﬁ¥f§.e formed fromthe reaction of a

difa g 38187 EnE eHibBBimenfGhé! firdNakeP OF Yo SU13AIME Pad khin be

non-limting enbodi ment of the present invention, the
conneciedstd at fepstra partion ©f Hgr sesendalayapisingran adhgsize £ dy suiiable

non-limting enbodi ment, at | east ortion of the
adhesg\@cf@ﬁ 454 WIBF PESSANIGKTIOR &30 PLRY %eow%ﬁﬁ]egtrpqegregistaln%% g{cﬁﬁhat
the p%{a&ér@lek%nﬁﬁl i ;()IBQe éﬁﬁ?ﬁ% SRIURFHES e AMhdshR can be

nmetrol ogy 1nstrunentation o he planarizing o
selected W PuEidientlyl Reths@nd sheas sagses whithpos ptesentiduging thet padishing or

opening in the first layer _and/or the wi ndah?w %n t he
planagigatinmopIoesss and MPreeyedctsaryEipienigisiphdemital gpg gipisture

arFE L B, e RBL LA BRIl i

know?R8 T &kil@Nariar? OT04 A6k Gfkindyerabodimest, Yheoddhesive can be applied
conventi onal methods known in the art. In alternate

to a lowrr surface tof tire firsbbenamt/er an vepes seninaePidhshsasenddayer which

unchjng, die cutting, laser cuttin
are pgrallemac%g to one anot er.g g

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 thermosetting adhesives. Non-limiting examples of structural adhesives can be
chosen from polyurethane adhesives, and epoxy resin adhesives; such as those based on
the diglycidyl ether of bisphenol A. Non-limiting examples of pressure sensitive

adhesives can include an elastomeric polymer and a tackifying resin.
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or water jet cutting. In a further non-limting
enbodi nent, the opening can be forned by nolding the
wo poog247aer. In an alternate non-limting enbPdi/H82003/030139
the openings can be die cut into the first |ayer
usi ng an NAEF Model B die press fitted with dies of
sui tabl e 25 size and shape, which are commercially
avai l abl e from M5 | nstrun s Conpany, Stony Brook,
In a non-limting enbodi nent, the opening in the

NY.
fi I . b d d ' ki
PR Rh3SE P Rk FERE S .

i) ] 1 AIRYIEdther¥)Da B8 400884 dacryli
o PRSI TR A 5041

such sethosechaked/ en copulymenspfi2sathydhexyl atnylate anpshaarylig agpd, block
transparent window.  In a non-lim.ti n@ tﬁnbot?i g‘ento I'het'
CopolY@ERSIRICH Ay By TIRTPUAGHRIESOECn 23t MKW DIEPY j 4 Jon-imiting
cnbol SRS p gl I8 wing an o
solveftWash anidledre)\or MeRarel an§par £ waterdhsad enhylsiam oo froni amettanAs

be cut into 5 the second layer to renoye a ﬁort i(gn. of
used hereing Ebefrmelt aghssive efars pagadhesive sopnrised of 4 agayQlpfile
mat eri al can .be insert I nt ' [
e B ol B LA B A s
liquid®f NOR RS BXANHISYSt Mot dRICAdhesides @nderthosen feom ethylene-vinyl
non-limting exanple, the second |ayer can include a
acetatewiopblyfneid, ;styaenmpeadioge enpolywacrs, athyleaeoethylaacpdatg copglymers,

o SRS 0 O B e e e

) bRGkdiRddey. corresponds to the opening; the
amd’%}ol??e ter can be fitted into the opening in the netal

f dinla fion-limitingaemtmidirhem f theapreseat inyventiom sieafieshiayer eatow,
In a non-limting enbodipent, the.second.| at)éer%éan ¢
compgiseaniopening. AnAduTther nNoRuRHAE Fbefiment, it 1gasta pULigRHf the
n. 1.l [ r ' : r an
secorff uor il ¢ RAPASS st SRR UG RhERORY |
wavel@Btisiudtd by theeib@eliops Mstrutneatalidn up fherpladhiemi\equipment. The
of the adhesive assenbly can be at |east partially .
size, shanse end gositoning of thevapenisg in theciist layeraand/grdhe waRdow in the

T | h | f ; ive. Ay -
secorl ayer fhg e cspanenc ppd B et PURFRGASaR BliGe"
appafiisBkifPEMPRFEd {d1pd18h aaURE plahBfize G0 paad Thapenig camibe

adhesi ve assénbly can be selected fromthe
prodadedrtgnevdriay ef comvientidriad methide knaws it the arh elnsaliespage non-

i e B b P oy HBRS s YRS, e i
or witeh et Eﬁﬁiing.r Q' al B - Filtins MR AARY She @be@HH 88 ¥E formed
by molding the first layer. In an alternate non-limiting embodiment, the openings can be
die cut into the first layer using an NAEF Model B die press fitted with dies of suitable
size and shape, which are commercially available from MS Instruments Company, Stony
Brook, NY.

In a non-limiting embodiment, the opening in the first layer can be produced
prior to stacking together and/or at least partially connecting the first layer with the

second layer.
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previously nentioned herein. In a non-limting
enbodi nent, the upper and | ower adhesive |ayers each
w@240z87¢pnt act adhesi ves. The adhesi ve assenbP@T/Us2005@30139
referred-to in the art as two-sided or doubl e coated
tape. Non-limting exanples of comrercially available
adhesi ve assenblies include those from3M Industria
Tape and Specialties 25 Dijyision. In a further
non-limting enbodi nent, at |east a portion of the
agPfak LooriYfof G ecdify E§ARUA Lol pAS i 5% 18RE oRdialipy er
esl ve assenbl y’ exposin | east a portion
transp@fent Wenddiw. | BashorpHmiting dybddimeastp dreesetomnd ldyirecah aymprisd an at
t he adhesive assenbly, thereby  formng an at |east
least qamallyararyparcmmn@ntfn\ﬁnﬁa@wvmhm@gs Fafy e segqnd

{
SRR RO T
the se&g{a"l/a%gtg 4émb¥eT4 P&Qﬁ%@ﬁ@%@@m Th%er; ahat leastqrammy tednsgarent

he layers are stacked. The renoval process can
materlah c:hmbmlmemmt inet the @pemng imthesetandayer o Thgcopering [cag be made
artisan, din t not ted to dissolutio
using tarie it austoeds Hro e %H?SCHP‘*%E G SmBle, the
1! ¥n ShédimPéaithe dit it MRsin¥al fdil @femove
Secon?#é)é{ég%gh Rﬂhggte}%{éhlﬁ%ka %og ngr?l ting erlrbodl ment ,
a portigiysi thekdeyal $6it ;i ppiecegoft llstﬂyatthre:an be cét iptom bige amd:$ha§e that
contacting the adhesive with a nmater whi ch t

al
substantinky Ferzesponds tarihe apening; Abmeelicster £AR 5’? i gRIP |ﬂ?%gvelnﬂg in
the mggf o) t%lfmtné ‘QH‘.a[ %gftﬁagi&?ﬁ th'ﬁ%ﬁire?tv\’i}‘ﬁ& y the adhesive

erlra urt her

N@Ma |nbﬂ11inh1ﬂﬁg embodii®an tthe sdrendvayedosuncfoniprise asadhabive
| ayer can be recessed bel ow the polishing surface of
assembhip Bheladhiesive @bsembly earcipglyde inerppeing Hiccsepiiklaysr befyeen an

BETAREMBENTETR R
uppe?zfghhﬁ@éf &r POhE L@RksRe dsfinb1P RaRbél4idEad phitially &bﬁ%‘éteﬂfto the

W nd w of the second |ayer. The coating can be at
lower smafate phuhkifiarkt Igyeap plhieddwei adheawe dajieeof the adhespreaaseeraply can
folovmn renoval t he ad

Th b
be at 25t BAGATIAOPRSIR] {p B BEPG RO ThoRHOTRRITY 10e The”°
secodda%ferr%f e z&fheﬁ(/é G& eltnBﬁ' éazi‘M%rs% e@é&?r&ﬁﬁﬂ: ac-fbl%ﬁ{%ﬁﬁene-ﬁrhﬁxtable

I ng can prow one o the follow ng
materdl9 f@rthe eond tayee Eﬁmelpbhshmp pad. éThetuppes padt lomey adifesiviedayers
wi ndow area, inproved abrasion resistance,

of theraghesine essemblyseasiscselactedfrom fbq ap- kmﬁglgé?ﬁs@e\leﬁgﬁ ?Xhets’rYQS
prev1§)lés§¥ Hlegg ela r}'&ré}ﬁl 445 n%nrlﬁﬁlltlﬂg fehloBdintt, & Bfider afa RhvAse

adhesive layers each can be contact adhesives. The adhesive assembly can be referred to
in the art as two-sided or double coated tape. Non-limiting examples of commercially
available adhesive assemblies include those from 3M, Industrial Tape and Specialties
Division.

In a further non-limiting embodiment, at least a portion of the adhesive layer can
be removed from the second layer of the adhesive assembly exposing at least a portion
of the at least partially transparent middle layer of the adhesive assembly, thereby
forming an at least partially transparent window in the second layer. In alternate non-

limiting embodiments, the removal of the adhesive can be performed prior to stacking
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Non-limting exanples of suitable resin filnms for use
in the present invention can 20 include the materials
waele®enedied above for the second layer. |In alterPCEUS2083/030139

non-limting enbodinments, the resin filmchosen for

the coating can be the sanme material or different
‘material as that conprising the second pad | ayer. The
resin filmcan be at least partially adhered to the

wi ndow area of the second } yer by any neans known to

the skilled artisan, such as the adhesive nethods and

the lagiens or iafies thelayestiamgistacked. o A he semeyah procasfagindude pxanjgty of

limti ai . .. '

methls Wi i SR O T R Rinl  Biskludin B 6

adhesiv®Sid sbRent fieagheaRNTtdraiR Solufibe, GiOftysisIIE afipPlg die AdRSive
partially applied affer assenbly of the pad stack.

from Thessecorst fayer. clara an-bmitingeembodimentaphysicalp sirpgingghe pdhasive

e R G5 e O b
adherBé ra‘nic(l%éry %\gﬁﬂ{ RAnMSHiNGrén HRNdeB6hd BYEE %ﬁé@eﬁg&&ﬁéj adtfesivi s
st'ack 30 esive. WD 2004/028744 PCT/ US2003/ 030139

remoddsl with tlee maverihl. mi ti ng enbodi nent, the coating can be a
cast-in-place . resin coating,, which c be appli ed a%
a Ipadurther e i e FahodipAy: rwm%?‘% s?r i SGFPTICRYeT can be

recesSEABEToW tﬂeﬁﬁﬁ%@@%u&acé@ ttxe P%i P%‘ﬁ dstiHc8 udlto 'Ekfest!FElemess of

pr ecur sor can reac rm the coating.

the figd® Mylef of thepa@f the 1iquid can be acconplished by a
variety of known nethods, including 5 sprayi{;‘%, .
pdd@neiger aerdlimiting embodiwent) thei pad agseasblyrpaeiclyge a coating on
sui tabl e terials for the.. coating.incl

o teaf b oL Brcton apgor RO S OF s il oftf seeqnd tayer. The

coatifi2 & e arIesDpaially dptien | witH 5dHeORBlin PREY b folloMigXREnoval
crosslinked wth ‘urea-fornal dehyde or

of theredhesive.e-The coatingetapde atdesst pastially appdied [priov i sthakieg the layers
. acrylic resins crossljnked with epoxy.resins,or .
or afigp Fllyﬁfolﬁg&ra femq ‘afﬁaﬁtaﬁ@?% fﬁe FORUDR 630 OF I it following
» r | - -
pop RS TE LOMJAS lr AR ot o iRy srasion
resistansd, improved pundtexd resistancep dinyd soElmitatgesmbrodirsenty the coating can

. i socyanate-term nated resins; .carbamate-funtional
include p y¢sie film ool $6astinsBlaCE FASHLCOAIPS: nel ami ne- f or mal dehyde

SR A A B8 YR, 0t yioncan

inclul€ SeNGaterigls dbiontbed abbefor kiessebaiblayr. Epeitgriacise N6n-limiting
pol yester resins, such as hydroxyl-term nated ) :
embqgiiingris e sesits fibm sheden e woatingneande the samae mafegiahggdifferent

mategigﬁésgtﬁ?t?ﬁ%g}vé{spngp tﬁcle ¥ei=.c%% )fugg ?aty%fc’. Yhe \{%stulp fifth @& be at least partially
adhered to the window area of the second layer by any means known to the skilled
artisan, such as the adhesive methods and materials listed above for pad stack adhesives.
In a non-limiting embodiment, the coating can be a layer of resin film that can be the
same as the material used for the second layer. The coating can be at least partially
applied after assembly of the pad stack. The coating can be at least partially applied to
both the top and bottom surfaces of the window area of the second layer, and the

adhesive can be at least partially adhered using a contact adhesive used as the stack

adhesive.



10

15

20

25

30

In a non-limting enbodi nent, the coating can be an

aqueous acrylic latex, which can be applied follow ng
wG@@ekestgs of the pad assenbly. The coati ng canP@EUS1003/030139

| east partially applied to the top and bottom

surfaces of the w ndow area of the second layer. 2 0

Application of the coating can be perforned foll ow ng

renoval of an adhesive fromthe w ndow area. The

wi ndow pad of the present EfRvention can be used with a

variety of polishing equipnment known in the art. In_ a

ndf-4 nqmrlumngxgmmm the aomrrgrfamﬁm 3 @ﬁ%m—plened@a@@eamg

which B b Sprtia 55 a dighid, S BBl afsRers R o ot lacex; as a

melt, Vs AblendSdZRsiA- p'?ecui‘so?s thaP@ir@aftas ifbin? iR Lowlind) The
Iong axis radially oriented and centered 4" rom t he

apph@énnexf thagf hqmé cpmbe actomppiklzddyy 4 variathef kdlcvwrarrpdiods,hacludmg

sprayki, PR k! BPuEi o NergRa o BRartiles of subablg oacfi o The
coatlfr{%ﬁlg e |tﬁ’é%ﬁfo$g ndo('n%fr?re SRR, ARrHERE hdr Pﬁﬂ resii, ﬁlcfl'nuarst ﬁfoxyl-

mting a’ Teres po commer ci y
functional dcajdhcela&xes éxro@sﬁnk@dmﬂihs&m—ﬁhnﬁtdehpdeedn melambreefopmaldehyde
CA, can_be enployed. This polisher uses a continuous

resmbé}y@rq%mwml agrydic resinseropilinked Wit GROBAEPSHISLOT hi

cucbRG i G Byl PSSR Cor AR AR orbory

resiniréfaiasy seeni, BEtsaHyBroxyBktictioRd] icS/lie @esiR BEbsHlafked wathed
to align with the netrol ogy wi ndow of the Teres

polyigasyardte rmeiatirgeursd idocydnate-iermipaiedbyesiag; chgasmntesfintipedl lagrylic

resingp oS ikedt Wihand G fofaaip s radng: Sty ARER B s polypprice

resm'&%s@ln’ikedt\b‘iﬁl Bﬁ#ﬁe%m A% Bié:&’ ré%ﬁnst Bﬁerﬁﬁx@%@sms drhM%BiAkdORitRan
conpri se additional optl onal [ayer(s). The additi onal

bisphenglek €pyxyceenins ppilypester apsams, 3géisds hytnoxylaereninated polyesters
upstantially alig wi.ith the opening in the firs
CrOSSFC‘&@f‘é#W% aleéwnatfowi%hyﬂ%ﬁsr%qryﬁﬂt P M@?)%YPB*H?S 9 Vilbgpoxy
crosslifkdrf€ second layer. In a non-limting enbodi ment, the
pol i shing pad of the present invention can 10 conprise
a Tnh moil-hmjtﬁfg embodirhdtit) thelcaying emrbef anajue@ns a@dylichietex, which
bottom | aly of the pad which can be attached to the
can bg|appled fodlomirg gaskinghefihe apdassembly. The eoatipg cap he af least

e B g o eGPPSR 3e 8 T e v
Applicafor 6f fHe o8\ @n:Be fetfobisd FSIldWiBy SHR6\R1 6F an adhesive from the
window area.

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

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

continuous belt instead of a circular platen. The pad for this polisher can be a
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Har dness of the material. The softer the material, the
| ower the Shore A Hardness 15 value. Thus, in the
w@em@gmers744 nventi on, the Shore A Hardness val ueP©f/Us1963/030139

third | ayer can be |ower than the Shore A Hardness

value of the first layer. In a non-limting

enbodi nent, the third | ayer can have a Shore A

Har dness of at least 15. In alternate non-limting

enmbodi nents, the Shore A Hdrdness of the third |ayer

can be at least 45, or 75 or less, or from45 to 75.
continWibes I§HooTel 25 Wisititiarsk®3 .23 hcisennafereaceyi wiigh bay ayindopagreet y

0 .of, conventi o t hads kno in the art n a
suitab3iE BN GOBD B B T chaies Windpr it TR, be
pohshgte&ﬁ{ BE fRH BR iP a?lvﬂeoit' ?éa){t ?ﬁﬁé’ﬁy Bf‘giile@ il e af Bad partially

non-limting e od I ment hird | ayer can be used
transparent m@asmmheecomﬂ:fwrm ty of contact between the

poI i.shi ng pad and the surface of the_ substrate
Adddegsifind Ppoytioushi hrgeing Bheinolishing pad Pﬁfhﬁnﬁaseéwﬁmtweﬁ?n
compr?{1 Jdgﬁfdgl;é}g(?ﬁ{b%] t%é&g%l ’ela%igﬁlga lg%érx{?sh c&?&ﬂ‘ftélﬁ 'oBané(E')ethat

are subStEiAyHlizhéd WwithIheaieding ifake fihe layei end alb at waﬁmarﬁdllyg
the first layer. As previously described, the term
transpamﬁmwm psgeondddygrs to the percent vol une

res i B | rgmen )
pEETins oo RREHG ARl of e pREGT EVepSL A
compﬁﬁ £ORH (MRt UTRe il Rs ﬁalbfdnlcﬁb’n ﬁﬁ‘ th8 Boﬂtchﬂ 1dylef 6f tht py¥®which
In a non-limting enbodi nent, the percent vol une

can be.gtashedswithe platop o the prlisiine ADPAIAIYSS7 44
oo & SIS Pl eyl b Shn ERRpHE 4 B R 0

softertBair thblfﬁ‘httlh%?tg e Mervis, the REmPGOAAEH " Yetb1ste the Shore A
conpressibility of the third | ayer can be less than
Hardnpgs plthe enatenidle ﬁTh& spﬁardth@ﬂnmlqé,s eileweripe Shere A Hardngss

vatue . X35 inlt Sfetenr et B¢ Sae 4 EfauREss biln? Bl i fer can

be 10\9&%%& SIREEAMIANAHes8 Wa e R itheSfinét HJ.SICIC OfV£Add-Biding
met hods known in the art. In a non-limting

emboéimiEnd; the tiird lagero@nthaveh Sierech ﬂiaréms bf &t lt:gst ¢an Ibelternate
determ ned as previously descri

non-lyyigg fagadigientsy they Yhopg A Hgrdpess &E ﬂ'\‘Fa‘Ihi}'S lg¥er §&h E? & least g, or
75 ortléys & %r@%ﬁfSC{E)WSZk'ggeaﬁv%? c?gﬂhfhngfs SHHR E?ﬁllﬂeg%sﬂlﬁ‘jcl Vatiety

too |stooth| can

of coﬁivehflbmll Infetiicals khOwpligde 201 Bnal nd@kimiidg embodifnent, the Shore A
pl anarization equi pnent. Thus, in alternate
Hardpgsscan be deteraniaed avpierionsly descaibedingreiess of the fir st

| 3G oﬁﬂﬂ‘ml?gg %ﬁboﬁﬁe&t,th ﬁ19rd lg%}ec‘?m bR"usét to lﬁa’?-:gse the

uniformity of contact between the polishing pad and the surface of the substrate

undergoing polishing.

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

the first layer. In a non-limiting embodiment, the percent volume compressibility of the
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0. 045 inches; or 0.100 inches or less, or 0.080 inches
or less, or 0.065 inches or |less. The sublayer can
wewpnEet a wi de variety of materials known i nP€TESZN3/030139
. Suitable materials can include natural rubber,
synthetic rubbers, thernoplastic elastoner, foam 15
sheet and conbi nations thereof. The material of the
subl ayer can be foaned or b own to produce a porous
. .Structure.- The gorous structure can be open cell, '
third layggean bedess thap 20 peresntxhenon oad 9k 28 P51 is RBRUGd; Hing3liggnate non-
hmltlrﬁg %@gbcﬁﬁleg{s ﬁ}é[BeQ&tnE Qolﬁﬂxlggﬁf@r&%lﬂrg %? %Etg?& (sze? Qn be less

SI'I't corte rubber, ropren

than B0 patterd Gvhizh QUBAEBE20 pdiiespplied} vt lekdtBBR S, percent when a load of
ol ybut adi ene rubber, polyisoprene rubber, EPDM

20 pspis| applieds, As pyevdonshibidertifiespercent volpicyaeEpsessbdfip combe s
ceterfineb FBHERTecHhBbionsh BB FABIF I BRBR SR Murihicng

embo@ Rk NGHréQR ol @a{predddmity ichh be BBtefMmeR a8 Pre@_ﬁously described
t hernopl astic el astoners can include pol yol efins,

hereipol yesters, pol yam des, pol yurethanes such as those
¢ P dBeoRB AT e Hor ERBIRSY 000 87 torBia SR BER fhckness
el I i t at . C
stouf 18 05F] K05 Mol B! RaEEt B Q0 RuEOLICEI YRR

place@neand Qs € bfi theyplanagizhtidil equipnsnt Sdihus nialaltefraeohont miting
Hyanni s, NJ; polyurethane foam sheets, such as but not

embodimpenis dhe thickmesseofithe Brst laver carobmudrleass P10#0nehes o0y & least

rom Il Rruek, .Inc.. Mn [ - |
0.043 [ o BP0 incrch S ooy P F AR s s B0 RIS BESS
NOthel siblay@tah QoinpPASEa WitieGAridfy favadiiadkeowd ahe Begsnitable
Corporation, Wodstock, CT. .30 In a further

materidlf c3n inFlufe gatarab shbes synthetiraubbgss.dhermoplastic plastorer, foam
] . fi . . .
sheet{%ﬁg Féé%¥i?lgtl(9r{s thg}@gtg ﬁheI O?Eﬁlﬁﬁ%&‘ theﬁsﬂ??@%&%ﬁﬁw%ﬂ% %lown to

such as n mte

produ@ @4t éddctbifs] /TUS20ERsQBNABR: cahBe open yeE thised cell, or
comtsbaEhaah NpriHiRESTAEI VMR SObGH CBe neludsneopEne
T g A A et Ber, B G gL tBleneRihber s e
polytiutadiene-rwheepolyiboprene rpber gERBID Mipalymbrspssysene-butadicse as

oo e A R B B TG e o,

neop%@ﬂEPW@BMBW@&ﬂBiﬁa@ﬁ@itﬁe@éﬂﬂeNﬂﬁﬂirﬂ@?ﬁ%g@rﬁﬂ@@@f
can be SubaTM IV, from Rodel, Inc. Newark . In the

thermmplastie elaptamers dapincledeepadysl¢fansapolyesters, nodypaatidesapolyurethanes
] SN T T I T —
exanfplistofifidaen SR@BNEN include ethylene vinyl acetate sheets and polyethylene foam
sheets, such as but not limited to those which are commercially available from Sentinel
Products, Hyannis, NJ; polyurethane foam sheets, such as but not limited to those which
are commercially available from Illbruck, Inc., Minneapolis, MN; and polyurethane foam
sheets, and polyolefin foam sheets, such as but not limited to those which are available
from Rogers Corporation, Woodstock, CT.

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

woven fiber mat, and combinations thereof; such as but not limited to polyoleﬁn,.
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known in the art, such as those previously identified
relative to the opening in the first 10 | ayer.
wo-eootlozs744 as previously identified, the size, BCEHPS20a31030139
position of the opening can be dependent upon the
nmetrol ogy instrunentation and polishing apparatus
enpl oyed. In a non-Iiniting enbodi nent, the third
| ayer can be at |east part Alty connected to the
second | ayer and can-be in contact with the base, of
polyesien polyamads, o ngyheﬁh«icrwhum bave beep impregeasted with @gatiag Ahe

fibers ('618??@ ﬁgpgefgor SHggtaricgall Icon rﬁ}%{;ﬂx?/ fe}nraﬁl% E%le{ %gtag\'tl&{]@gé mgt &alnlﬁft:s
can ifthidel Gak hi¢ dot HAsRea teidn-Gover fabfivimpreanadd whi pslyacmihne as

| ayer. In an alternate non-limting nbodlrrent ({?gie
descrfherlg {Unitgg StatestPagans 49853k swgh E%HOIE‘éfﬁt AP IR AERALGLIIE, & non-
il 7y 8 R PR £, 820
Rodet, hhd,f dNdwayleDBRJSi ng an adhesi ve. Suitabl e adhesi ves can

i'ncl ude t hose pr.evi ous eC|ted herein. 20 In a .
f Jntth@preﬁftm inyestion, rfge en%cami Hirk layenan SOmPpEISE AR Opetingf [n

ecEq8 il SRR, P AGERE SEpRA b Bl s

knov)n%%e?an eﬁféﬁ a§ QeRE pﬁeencﬂmlyqﬂemﬁw relatige ap@viopeniag it te first
first and third layers can be at | east partially

layeral Flg‘ﬁed, asiprovionsly ideotified,.thevsize eshepe enqomsmo@rpfdhe ppRRing can
nd |a can.include an .at |.east,.partia
be dqpﬁaf?@b pahhe e b i and et BE apadupY employed.
td - Nmﬁﬂ'%te%ﬁ) an, BRtdird lbag€§ ci barQeRt ﬁ&&lally connected

eS|ve ayers can pressed together to
to thé egcond laysi amkesh tesid conmenwitll theTbese afl thegilamrizmg mt:élmeb eThe

physically stripped fromthe top and ,.botto ur f
thirdgAyoF an gpHaBWDArERING Mhat featdgess RartaLly afigied, vigh the opering of the
first @Etegﬂcﬁh . le\ﬁﬂ i e(ra gr?t' o‘f%xﬁﬁpﬁftat?%t%%é %ec@ﬂ@ Eyer.

exa nmat er |
adhes mrﬁdﬂ@ ﬁblﬂﬁhﬂltﬁlgl emlacsﬂméms thesfirkellyemndfrthe potishidy fad can
a synthetic sheet material which is 30 corrnerm al | ¥)
be canngétedils at 16256 mpPREN ofdhe sgcoad layepand theseegndrlgyer cppbenn
2004/ 028744 PCT/ US 013 [
conB QORI TR R TRt gt PO Resives can

mcluﬁ@'i‘ﬁﬂs@ﬂév%hsw fe@xtecpﬁérbﬁlm ng slurrys, such a_s pol i shing
slurries, whi'ch are known in the art. Non-limting

exhnmﬁﬁmeohosﬂmnlahg embodimente she mhshme mdtoﬁ therjregeag inyention

the pres i nvention,, include hu not. limted to
can QP dr i LlaYeh éém@d% et £ 4t Bofish nd i s
o SRS ) T A SRR 5

partialtgl aligred waencheghothien. a\trlem;t hipottianngf therbardndriayer carhimclude an

pol i shi n% slurry can be int ergosed bet ween
at least partially ransparent 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 assembly. The adhesive can then be physically stripped from the top and
bottom surface of the window area of the second layer using a material to which the
adhesive substantially adheres. A non-limiting example of a material to which the
adhesive substantially adheres is Teslin® SP-100 0, a synthetic sheet material which is

commercially available from PPG Industries, Inc, Pittsburgh, PA.
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the first layer of the pad and the substrate to be
pol i shed. The polishing or planarizing process can

WO pkzis4govi ng the polishing pad rel ative to PEEUS2003/030139
substrate being polished. A variety of polishing
slurrys or slurries are known in the art. Non-limting
exanples of 10 suitable slurries for use in the
present invention includé ¢Pufries conprising abrasive
particles. Abrasjves that can be used in the slurries
i nEhmlsb@gmaéw%ﬂlé p@@ﬁenmvmoaecan bp ys¢d in Aogrbanation with

_polis %%:%ﬁrgsa U Hﬁ&’r |1§1§m¥ r 1esa vﬁlrl]cql e{ E%n!)\klﬁ Sh@‘a?pp#\lgﬁ-lﬂmng

use

exampRi¥ oF QORUME Sllrrfed FoF G¥ With k dddff tﬁwpreﬁdrﬁ 1rWéht1d)n Mhélede but
o | LD1200 and |1LD1300 avail abl e from Rodel , I'nc.

are nhelimitkd DEthestirSesilisdpsadsio United StatesdPatent dnplicaissy sy ingoSerial

e

pendhr@i‘?l mﬂﬂ inl %H&inﬁ&ﬁ f%%ﬁﬁﬁmg BB cafl Be GRBrpdSed. between

n apparatus for planarizing an article
the fiﬁavlhm odl theoprdpndrthe suhstrh@ae be Pobished] Ehapolzshng or planarizing
appar atus can i ncl ude a ret%n ni ng nmeans for

ProcesA GammedleanoviRgi e TSR D mveﬁeeswssqbévatﬁmﬂﬂ@%ﬁ‘@d- A

S A TR G258 iy s o
suitabRaNfrieafty eSe irhtheE‘ﬂrwehiylrﬁékﬁhdnhﬁclﬂdi@ﬂﬁfries icogprising fabmlve

of the pad to contact and planarize the non-pl anar
partiglgs.f Alresiyes thatecanbejused in the shurriesinelyde pagisulategeriugyoxide,

partlﬂgb G gll @%&T@@wlﬁé S }a?rglazgnl%sﬁ?eg %ngltnﬂf' %?@oﬁlﬂx%tclfﬁeshﬁnes for

pranari zI

use ifi ¥hd ﬁéli%hﬁlfg JtREmRHductorRbstratsd intmae BUEATR ot nfnuad to ILD1200
sui tabl e renewi ng neans i ncludes a nechani cal arm

and BJi30pesailiblcfram RddehsineeNewatk DB andiSemi-Spersel édvi10{kband
wor k rf f th I I t t. Slimti
Semggﬁr?éiﬁsﬁ%ﬁ‘?a%%?lgér%‘ iaaﬁmd%méel%%boi‘wcg VatCeals HiksIng Augr, 1L
?ﬁgﬁ&&lgel n po: [ SE %}F@rl}%l [ zeyE H{e%ér(rsr?g{ lcnklglﬁlon can be

utxhz;&dlwl&harn@pafamd M@lanarmg appaticié hsdng amen@‘kmlai' srfaee. The

from equi pnent _ manufacturers such as
planapizing ppnagatuy ouy ipelyde p sefaindgsmeans oy h@éﬂgéhﬁ al@skﬁ and ganotive

pow%g%l&fnsﬁ% 3’1%9‘1}1/ &%8é f’cﬁ%xgﬁy yﬁ%&%&g& Qﬁth resééct td the dther such

that inidvemént T tﬁ@ﬁhcﬂﬁldﬁhé\ e&Bin@y méang thuses EheCs&irryTEﬁthhet]ﬂ:&ﬁnzmg
and can be connected to at |east a portion of the base

surfagitoff the padaip sonte¢t andranayize tigunarapiprar siirfacs ofctbe geiele. Ina
ncl u

furtef, Aot s e po e U BpAEAE A et Feats o,
reneWify ¥ poisinAE 8! plaRir#ind 8f€acelof 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.

" Commercial polishing or planarizing apparatuses are available from equipment

manufacturers such as Applied Materials, LAM Research, SpeedFam-IPEC, and Ebara
Corp.
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5 platen of a polishing or planarizing apparatus that
i ncl udes a neans of conducting in-situ netrol ogy of
wo bw4@ed7iuc! e bei ng polished. The pad can be plBCEUSHODIB0139
that its window can be aligned with the netrol ogy
wi ndow of the platen. EXAMPLE 1 10 A polishing pad
with a window was prepared as follows: 1. A first
| ayer was prepared accordifg to Recipe A described
below. 2. A'/a. ",Q rectangular hole was cut into
the first layer _usin strai ght - . .
S8 gendimlR SpRe it paf O REER ol pn g graced on
a cylih@ER thetaivagk; HhdRaiPeE bouiEBRE %0 BOIRa SoRasesr hidBese with a
9500PC, commercially obtained from 3M Industrial Tape
layer afiddigpovei Suitabls adiisives icaminciide aowlidesiavietyl efykapwofadh¢séves. In
tape was. adhered to the bottom side of the first
a furthgy pqn-Umitmerexamplen de RAG R i Rlced ﬁ&ﬁﬁ%@yl}‘ﬂ“{‘ﬂé“‘?tf“r@ﬁe or

' { i in-qi
plaey Y £ foltHing & AR loleaARARfolfer e hARA cofluclig in-siu
metrdlodyyoff the Aate beiagrpolished hae pgd tarabe phaetksueREN its window can
4701-50, commercially obtained from Rogers

be aligaedwiththeometralogy ZV'IR%)W pedeen-ar hole was cut into
the third layer using a straight-edge and a
scal pel -style utility knife. 5. The third |ayer was

adhered to the second EXyVIPDE ¥ enovi ng the rel ease
paper fromthe second [ayer and appl ﬁi ng the third
| oy @olishing prsl with e svindow wWagprg@radasfolleg®sed. The third

| it d h th . |
oponi BT 1F s PRRared gt TR PR ad brloye o
S @Sﬁr}@”.y@’l’ kéétﬁ{ghﬁ? @6te s clif fatd MiceBrst RYEF usiie@s Kraight-edge

asse y was then pressed together and passed through
a calaaddacalpeltsiyls atilityknifd. Wi ndow was f or ned by

renmovi ng a_portion of the adhesive on t he%%ﬁgée{: 3

amtl 1“bsesond layes was fqred sing digh Reeformacg Qaiedyd ape
reno P - _
cont S300R%, AREDRRAR B i EANAIGHAR TaHe a0 Sgeciatis
Tes| iDivsRdnl 0Dk adhesiverriyer of hy tapeawisodeiherelirio mhePh@om side of
I ndustries, |Incorporated, pressing the piece by hand

t o eribeifiest dpyer suchrthatche metangplar ORENIBG) HEWE FESLIAYET (16

Tesl Isrllbstantially 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.

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

and lower sides of the second layer. The adhesive was removed by
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SP- 1000, then peeling away the Teslin SP-1000. The
adhesi ve selectively 5 adhered to the Teslin SP-1000,
wo e@niozgy44 he substantially clear filmof the »RTUSW03/030139
free of adhesive. The resulting pad stack had a
rectangul ar wi ndow having a size of 1h"x2". Recipe A
for Pad First Layer: Step 1 10 Particul ate crosslinked
pol yur et hane was prepared 22si-ng the ingredients |isted
in Table A Table A Ingredients Wight (grams) 15
Char @mitactiflg anvitie a 64T A0 irectarfgmlargii€e of ek SB{ilOO()b) 30.6
met hyl isobutyl ketone solvent 822 Charge
i socsramaersiAflyyailaairopy RIS Iydnsirisse }nczmat&%)messmg the

LONZACURE m t

pr odETa0A i EysdnitE oG Ehledbe b’ B Bfecive At fhe Testin
met hyp-2060,khed ?wlﬁg Qdliag oty Tewtial SM2000. (Dhe Eunda@ulsae&maj
surfactant, ai ned from BASF Cor porati on.

ARI TMREdFtHthﬂcslm ﬁbb@@ﬂréeamgaﬂlsusn@ﬁarﬁmawlw %'llm of the

Product s Z’E glh(ﬁ;uﬁcal s, Inc, 25 which describes it as

the YIUOY ek & 906 F-onal reaction product of tol uene

t nesigH ofc 9h"k2” Char ge

The f%“&%%%ﬁ%%&ﬁthgagﬁe%‘%é%ﬁ%?ﬁ‘?ﬁ e e rth
RecipstA foriPad Rirst apet plate until the contents of the

contai ner reached a tenperature of 35C. Stirring was
Step lcontinued 30 at this tenperature until the

i Bartisulateergsslioked polsurctiisae s Patnajechising b dpgredients lisied in

sol ution. The container was then renoved fromthe hot

Table;ﬁ‘ate Charge 2 was warned to a .tenperature of WO
2004/ 028744 PCT/ US2003/ 030139 23 55C using a water

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

for a period of three (BiblerAnutes with a notor driven
inpeller until uniform The contents of the

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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contai ner were then quickly poured into 10 kil ograns
of deionized water at a tenperature of 40C, wth
W@ oovee87@ént vi gorous stirring of the dei oni zedP@EUS2003/030139
Upon conpl etion of the 5 addition of the contents of
t he container, vigorous m xing of the deionized water
was continued for an additional 60 m nutes. The wet
particul ate crosslinked polddurethane was classified
using a stack of two sieves. The top sieve had a nesh
55°Csusing @ WaBo bathshen( Bided tnCharge 1 s The eompren wegsthixed fich 4 fe@iod of

tomS|ev e of.. 14 105 m ¢ron
threc3), bR Bt SR P A LRy e CBRaEE of Hheod
contﬁﬂér%@&ﬁb@%xdldl@?@dr&?uﬂ&@ﬂ RBSStae of é@oxﬁ%é@\%t@f’ @crar’tlaﬂBErature
in an oven at a tenperature of 80C. Ste
of 40564 withicapcyseeat w@ﬁrwrs stintigg9é the deidnized w:atcts éJIpcmk:emplenon of the
addlt'?cm yfi{ﬁlg g&ﬂ&ﬁs gr Stg%!& ) k%%g?usprgj oflI tgee(ael?rﬁzefcﬂ\gater was
contrhod:d ﬁu\maﬁgddlﬁoﬂ'ﬂ iﬂO&mBute?aDh@wBt parti@ilae cRiRilmk¥e b8Rtirethane was

Char 1 20 particul ate crosslinked
Classgquy{ﬂr@t% %ftWSts@ﬁesl Thegop slgye hud pmeshsges e mesh (300
mlcr&;rgﬂsfr% g]%,‘;i/ﬁkn#@ %H?’Jgé'%rttgﬁaz%e\%g%i ta?{lléﬂ?s?%e gl 0 maeg}é 10% Jnicron

51evesmenmgs) g Re (so)atddeEidilliRe bro3dhiked polyhathage from the 140 mesh was
dried™® ¥I soc anat e, obtai ned frg}g%ﬁayer Cor por at i on,
riedcy: AR AveEbTtGriEmperaprs P8GR whi ch describes it as
a polyfunctlonal al i phatic isocyanate resin based on
hexanet hyl ene dii socyanate. 30 (e) Lanco PP1362D
Step @i cr oni zed nodi fi ed pol ypropyl ene wax, obtained from
Tha polistiihi f)@dl céig ﬂﬁfxg’lbA@lﬁulaféQrgﬁﬁﬁKWﬁﬁethane and crosslinked
PCT/ US2003/ 03013 24" Charge 2 was m xed unti |l
polywgthiane hindgy wys prspege meingdhe ingradients summoarizsdiin dhre following

Table B.

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

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

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

Lubrizol Corporation.



stainless steel inpeller. The substantially honogenous
m xture of Charge 2 was then conbined with Charge 1
WO p00a/0281#4 abl e contai ner and mi xed together byPCEHESH®030139
a notor 5 driven mxer. A 1040 gram portion of the
conmbi nation of Charges 1 and 2 was then introduced
onto a 26" x 26" flat nold. The nold was fed through a
pair of rollers at anbient2genperature to forma
sheet that was 0.100" thick. The sheet was cured at a
tenperature of 25 C and 80 %relative humdity for 18
hours, followed by a tenperature of 130C for 1 hour.
G (harge 2 pas siygd wntd spbstsitially dwstogenenss,aisingta mowmdiiven

i) IR0 B BB kST R Ok B
corribﬁfétl'vﬁtWGh%Q IMAS suitfle eéntﬁﬁ?% é cflglgxeld%géﬂ?éﬁ ri)tyﬁrééfm o€ a motor

1. WO 2004/ 028744 PCT/ US2003
driven alixer: A 1040 poim pbitiog ofi akk comipinationnef Clawrge 1If dds? was then
. t%ﬁ%%£ havhﬂg ag,p eninﬁF and 5 b. a second | ayer
INCrQAukeG PO 21297 646 ™ Hatygeld chhegmoldawes fed dlarionugh apair of rollers at
bR 5 ot sparent w ndow
o e ire) fhim p A ohas Y. 1007, SRR, Db o aca

tempepameecofel’ “Cand 80¢% sdadrctun@iRy for BEbutd) FoROWeSHY ﬁtemperature

%%&fgﬁlayer absorbs at |east two percent by weight of
of 131G &l dipusy Griveylas padywish ar23: 31 diagletpntwené cetfram fthe sieet then

i shi.n ad of claim.1 wherein said
the yiPYEdng Eihef surklSs BE eSlaor? o pp P iy ¥ iR .
polTis hésafring! padrwashas@ds e fir9f RyerfRiEkmpRf 1 5ai d first
| ayer. 3. The polishing pad of "claim 1 wherein said

first layer is selected from particul ate pol yner and
crosslinked pol ynmer binder; particul ate pol ymer and

an organi c pol ynmer binder; sintered particles of

t hernopl astic resin; pressure 15 sintered powder
conpacts of thernoplastic polyner; polynmeric matrices
i mpregnated with a plurality of polyneric

m cr oel ements wherein each polyneric mcroel enent can
have a voi d space therein, or conbinations thereof.

4. The polishing pad of claim1l wherein said first

| ayer has a thickness of at 20 |least 0.020 inches.
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5. The polishing pad of claim4 wherein said first
| ayer has a thickness of 0.150 inches or less. 6. The

w@eiueiTmyg pad of claim 1l wherein said second PEIES200%030139

sel ected from substantially non-vol unme conpressible
polynmers and netallic filnms and foils. 25 7. The
pol i shing pad of claim1 wherein said second |ayer is
sel ected from pol yol efi ns; cell ul ose-based pol yners;
acrylics; polyesters and-c@spol yesters;

pol ycar bonat e; pol yam des; hi gh performance plastics;

In thoclamxt ures thereof. 8. The polishing pad of claim1l

wherein said second |layer is selected fromlow density
pol yet hyl ene, high density polyethylene ultra-high

nol e ) yet hyl ene or pol ypropyl ene;
1ceIIu (ggh% g%gmggmﬂgllulose butyrate; PET or WO
2004&0%8ﬂ1%41a9€frﬁdmg)&861§b3ﬂfg33nd 26 PETG nylon 6/6

or Ion 6/ 12; et her et her ket one, pol yphenyl ene

OXi d a %P%bb’@bw reigigit yeasi 4BOTtgR of s3ig sedendilayes omprises
nlxture%l&her pad of claim1l

wherein sallec?ss%aggﬁlﬁl rgvg?x%ﬂggmgio hi ckness of at | east

0. 00@#d WheRBPsaid fits? laytP & R WdsEpdriiallyPeshneéted t@éa‘iﬁ 9econd layer,
wherei n said second l'ayer has a thickness of .

i ncherd whetessaid fiitst 1apier alproktissitileagt fyeopeséent Ibmvmlght of
wher ei n st .and s n are at | east
par P%ﬁhw&ﬁwa%@?%& SoaE e or il Befliell 55 The
I
20l T PO s of i Tt S A1 B 0% or s

pr es siight sepalishingeshat based @8, total weightiofdaicfiise biyees,
hot nelt adhesives, thernoplastic adhesives, and

3cur aBhe palaqb@@ Raskof qlaigy hidbekein said fissd haver desslected drom
co rrb

wher BI n s arézpotcl?l&ﬁéreﬁ{d cr&s%h %lel?orfﬁk‘!fﬁ{lgé}%r B?rg Clgl te H"@“g%f and

par t habltgani paiyaek Mhﬂé} §1ﬂteﬁ5ed/\pd"tdﬂ% biNthedh 1@5@1@@6\3111 pressure
| ayer. 15 14. The pO|IShI ng pad of claim11 further

c onpﬁmsqr%pwdqmcpmpa%ty ef thermpplastic pedymo¢ra pplymetio mrstcasd

t d d | h
open e EFE Yith el bpolinbrs mEHSFEmES WAeRD: frch
sali dﬁbl@iﬂeﬁc Infi¥Reldnfend @AI?EJV%‘% Vi@ PacB deéi! of oM hations

synt hetic rubbers, thernoplastic el astonmer, foam sheet
and 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
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conbi nations thereof. 20 16. The polishing pad of
claim 14 wherein said third | ayer has a thickness of

wa@eoodozsrss 0. 04 inches. 17. The polishing pad pET/UE203030139

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 |ayers are 25 at

| east partially connected By an adhesive material. 19.
The polishing pad of claim 14 wherein said opening in
sai d st , | b N L ' Cc .
and SR I B0 oraidh oty DRHEGECRBHE RS BRph YRR oxide,
par t ipalylsylfaie, goBimideDor polpethershideg opmiktaresptisresfng: 30

a. a first l|ayer having an opening; and WO 2004/ 028744
%cT/ (b robisiong pabof clapmy 1 vhergin said Saepnddgyer hama thirknesg of at
| eas f said second | ayer conprises an at
Ieas?agggﬁpg$ﬁgh%%ansparent wi ndow, and wherein said

101 r StTheEEhihS pad of Elaist 9 ReHetdiR kAl s6QMAaSfcR Pad 8 tifickiiéss of
second layer, and wherein said first |ayer has a

por 0$@650dnches or desst two percent by vol une 5 based on

0 SR £ 8L S i P Bt o

poro%hiﬁll?‘ccoﬁﬂé)éted% afsfhedive YAt based on total
vol u of “sard tirst layer. 22. The polishing pad of

1€l ai rhih2@olititing pad efi¢laint 1 T sthetedy said ndhesbleandterdalfis sstected from
parti cul ate pal yner and crosslinked pol yner_ binder;

par t iceHpei:adhpHyssnpressg sensivgdbesivesi erpsdirphadhesvesy dpt melt
si nt - par b P ' L n;. pr .
R e L S

pol ymBhdsivesPard somsbindtivns a@gfired W th a plurality of

pol ymeri c_m croel ements wherein each polyneric ]
1gi cr déeoolishing and pbelainy | wdlerein seid @peniag én said Sirst layer is at

conbi e} thereof. . 15 23 .. The I ishi ad of
ol ai S0P My R FidgydR RS ess. of
1at e olibhifg Bad BEAESN 1 further comprising a third layer at least partially

connectgd 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
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24. The polishing pad of claim 23 wherein said first
| ayer has a thickness of 0.150 inches or |ess. 25.

wab@4pzd7eshi ng pad of claim 20 wherein said sePORtS2003/030139

| ayer is selected from20 substantially non-vol une
conpressi ble polynmers and netallic filnms and foils.

26. The polishing pad of claim20 wherein said second

| ayer is selected from polyol efins; cellul ose-based

pol ynmers; acrylics; ponéS? rs and co-pol yesters;

pol ycar bonat e, pol yam des; high performance plastics;
or nibxtaisesend faver wherepyat lgase a pertionfisgidogeonsk layer-gomprises

wher ei nansz?tilg

er | e ted fromlow 25
density pol yaeS?ﬁ%/’?lgﬁ%,h%ﬁ?pﬁﬁeng&ﬁ%#os{l pol yet hyl ene
ul t r andintBret® kA8 Wrdayde i@ Mtleast phiviall{ ¥b@eete@'%o said second layer,
pol ypropyl ene; cellul'ose acetate or cellul ose

but yead sheffT said firREAY@r bay b pardsity obat lagdt owo GLitent by volume
pol yet her et her ket one, . pol yphenyl ene oxi de,
pol yEG?eﬁd}?etf’ta{l)é’P{Vﬂﬁ (%fe“gldoa‘gbléiy et herimde; or nixtures
her . ; Lshi -4 ¢l-al j
of her qof é)gﬁ%u?%ggc} Bﬁ&lhﬂ‘t@ YRS &fid Sir&i4Yef g%éh%i‘ Boslly of 50%

said se as a thickness of at
0. 0005 ldss b esluniba36d 4h G E AbIREDS Litd o NH80139 - 28

29. The paql.ishin ad of claim 28 wherein_said second
2 ay erlhg pelishipg, p@fﬁﬁ%lgmb@ wihersit sidl fEgidayep is gedacted foom

T &S e . . . .

ocoBa AR ot Sa GioRiflal pdieFhlladS tchlad! pifler and

adheah \oégdnid poliymkr binderl sinldied P@ﬂtf’creb iof ﬂleﬁﬂgplﬁitic‘?ﬂeﬁh!'fbl%@sure

wherein said adhesive material is selected from )

cont atered pewderccompaets of thesmeplastic palrmer polyimasis, matrices
.adhesi ves

*her SopieRun B Vit ERuly e Bk RRts wherein cach
t her meRfiericnAicra iRt ¢&e haRth ¢SERpAR th&BR, b 85@Baticig:

The poli shing pad of claim20 wherein said opening in
sai dthierecft | ayer is at 10 least partially aligned

ith_said wi.ndow ip said second | ayer. 33. The
2301 i The mglighipe Brd of elaim 30 vigrin st St vies @ Shigkesgof at
| aye artially connected to said second
Iaye??ags%ibgét Clhreg | ayer having an opening. 34. The
2dol | 9hempolisting pid of dhith 33 whbesie said $iastdayteh hasla kidylaiess 6f
sel ected from natural rubber, synthetic rubbers,
t her Rpln08¢hes ag(lesst oner, foam sheet and

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.

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

28.  The polishing pad of claim 20 wherein said second layer has a thickness of at
least 0.0005 inches.
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15 conbi nations thereof. 35. The polishing pad of
claim33 wherein said third | ayer has a thickness of

wa@eoodozsrss 0. 04 i nches. 36. The polishing pad pPET/UE203030139

35 wherein said third | ayer has a thickness of 0.100
inches or less. 20 37. The polishing pad of claim 30
wherein said first, second and third |l ayers are at
| east partially connected by an adhesive material. 38.
The polishing pad of claim30 wherein said opening in
said first layer, said mn% ow in said second | ayer

| east

enin said third Ia a
Bar+ e npiineg Ao 9888 Whetsin 1 Sorgh Tyt b ickngss of
a. aofdgsdtindiRY OF 1ddavi ng an opening; and b. a second
| ayer wherein at least a portion of said second | ayer

36onprihe gwlisting pad beelain POmherlin yaid figd Apa seIvd MyReave at least
and wherein said first |ayer is at least partially :
conn®attialy cgnaggied byetvadiresivg materiabo and wherein said

3glr reZ:Tél% %t%ﬁ£h1H§§a£gP igrbg(?j w;ﬁg}eli'r{r?alméﬁg /na)agl%rl.}all{ Aél selected from

PCT/ o648 pressud seréﬁwe'ﬁhﬁesﬁ)@sl shichgtaPathediles, hot melt
claim 39 wherein said first |ayer has a per cent vol une

c onplaéh@iVGBJ ﬁh?SIHQﬁlaS@t: affhesives Ocugable wilasivgs,| themnasetting
The %lgétsm ng pad of claim40

V\/ner WSE‘%FBH F?@ mf“é% a percent vol une
SQOWDVI%E%Bkﬂﬂéé gad)f)f dai¥f 20 wheRn m&ﬂpéuﬁﬁﬁldsaﬁf ﬁl%@la%ll is at

is applied The polishing pad of tlaim3
wher ddast p;atmll)szdcgmd Wlmysard wmdswhstsaﬂtseaiddﬂaymn- vol une

onpressi bl e. 43, The polishing pad of claim 39
Hher 4 pelisting pacspf flaigbd0 fustioe FamprSing A dhird K deasht e

pOl yﬁg{tlaﬁggoﬁﬁ&&ﬁl th I8 %eR &4 ger %ﬁ(‘i‘ fd? la l‘iakfﬁlgj daqltoepemng

an organi c

3par t bk @olising pat mhmm Whéﬁ*ﬁrl ghid ﬂﬁﬂslaywreis $8ecbdfrofed
powder conpacts of thernoplastic palyne pol yneric

nmat r PewEl rabise.synteeiruhbens, themaplastic pgast@mepépmhqeé and
m cr Q6L AIFERLSs MEGEE! N each

35.  The polishing pad of claim 33 wherein said third layer has a thickness of at
least 0.04 inches.
36.  The polishing pad of claim 35 wherein said third layer has a thickness of 0.100

inches or less.

37.  The polishing pad of claim 30 wherein said first, second and third 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. 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,

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.
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pol ymeric m croel enent can have a void space therein,
or conbinations thereof. 44. The polishing pad of

W@ @B wherei n said second | ayer i s sel ect ePlCT/US2003630139

substanti al Iy non-vol une conpressi bl e polynmers and
metallic films and foils. 45. The polishing pad of
claim 39 wherein said second |layer is selected from

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

pol yesters and co-pol yesters; pol ycarbonate;

pol yam des; high performanee plastics; or m xtures
thereof. 46. The polishing pad of claim39 wherein

49ai d Hegolishihgpad of dameBeathettin sadfiravaye? hase psicet volume

pol yet hyl ene,  hi ?h densi ty pol yet hyl ene ul tra-high
nol e CQMRFEsGbIIERO atp‘éﬂl%t%%l\@@é agpapef Jppoy ppmied.

el | . r,.cel,hulaose butyrate PET or PETG
451 or B HRRRL B8 o et 0 Wil Rb b afies e rcent orime
pol yRbapydssiBRitP ¥ 9% or BG4 WEdtl { RA@ of POIDYI WiaPflied®r
pol yetheri m de; or m xtures thereof. 47. The poli shing
43ad dihepokishing padvhbelainn3$ aihdrefin said seqond dayeo irdsubatpntially non-
are at. | east 25§ﬂarti ally connected by an adhesive
mat erP T BIPEDIE o) i shing pad of claim 47 wherein
432i d ehRs| b ¢ 54 £ &fdd
adhesi vlg?:ﬁhﬂgﬁgegg%?feﬂgﬁneng?ﬁs}e&g%hesiifrétgg?ergét)%ct ur% m
adheyastes]athpdlymet ind adésdinkatbpolytobe binded; atticalate polymer and

adhesi ves, .curabl e adhesjves, thernosettin adhesi ves
and @BPEEANIE PRJEEF hinders sintengs! parsigfes o6 thegmoplastic resin; pressure

T A oy g B AP 0 s

cl ai m 3% eni f

at  ligpfdgn@ad Wit 4 prusdlityg 6EpblnEHc SfédelinedeWhcieifiahch
second layer. 50. The polishing pad of claim39

f ur t Pelymesiepnicsoakement cin havel aay@d space|thersin, opsembiaatigns
connected. to said second | ayer, said third | ayer

havi ﬁ@es "opening. 5 51. The polishing pad of claim

440 WRk§iolistfiAk ?ad bf E1flind 39 Yhetein $44 86doRd 1dyeP ™ RRlCHI¥rom

rubber, synthetic rubbers, thernoplastic ‘el astoner,
f oamsabstarttialiy don-vohinencompressitid polgoiers 6@ mathlkic films and foils.

B0 AR Sha 5} AL WHSE L S S e decand

o SRR BRIkl R, 0 0 8 s

sai d polycarbonate; polyamides; high performance plastics; or mixtures thereof.

46.  The polishing pad of claim 39 wherein said second layer is selected from low
density polyethylene, high density polyethylene ultra-high 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.

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

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

adhesives and combinations thereof.
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wi ndow i n said second |ayer and said opening in said
third layer are at least partially aligned. 54. The

w@eiustiTmyg pad of claim 39 wherein at | east a POF/USN3/030139

of said window conprises a coating. 15 55. The
pol i shing pad of claim54 wherein said coating
conprises a resin coating. 56. The polishing pad of
clai m55 wherein said resin coating is selected from
thernopl astic acrylic resing, thernoset acrylic
resins, urethane systens, epoxy resins, polyester

Si . 1 Xt her,gof.. 57. The poli.shi. d of.
4 2 el e 58 clal 3P Synerel spic SpeBie o g Fs )i nan
a  2Qepparginily dlisned fte sai@ Sinddve iPHlid Sdton@aged of
claim39 wherein said first layer conprises a pattern
5¥a  ahsqolishing gad of thae 3950rthex comprisingof thinddpyerian teast

i shi d i Si i,al | ) )
Conn 2ty RmneieT o G befid |5 snB3bi vt bevine sw oasmine
51ayerrhevm@mhg gag of eaﬁfl 503pheReiR Rhidl tpfyﬁd ;Pafryeﬁ & diea AR

| ayer conpris n at |east partial anspar ent
wi ndowaturalrdbbdresyaihetis abibefs, thetmbplysic eddssamdrsfoam sheetsind

t wo pe{r}aéen . by weight of polishing slurry based on
ions,

t ot al®® theweqfd first layer. 60. The nethod of

| ai A | K | ial .
28 55 GBI S0l 0 LB i yvers re
secornd ldastymartial W e4é D BB 44 4dRsTVel@efa 030139 - 31

1. The nethod of claim59 wherein said first and )

ecorlde|polighiag pad of lajna 38 twhegeipspid| qpgniag im said &stdgyeansaid
adhesj . Ny A . prepak i,n ‘
mol | SifGoy7 B il BpcontlJane ol s 0ophinR i A % Aver are at teas
conngaftially atighéd.st | ayer having an opening to a second

| ayer, wherein at least 5 a portion of said second -
Hay erThe mopishing padiaf elninn 83 syhepeinal keastya portions phsaih window

wi ndow, and wherein said first |layer has a porosity of
at | E3EPISGA F408nt by vol ume based on total vol ume

530 Sae golisihg pAY BF clafi? 54 WHFeill%4idUWale &rPri%eS2 resin coating.
further ‘conprising at |least partially connecting a

56hi r dhepplishihg pad of elaino 58 whegeih caidaksin seatimgds kely@ed from
thermoplastic acrylic resins, thermoset acrylic resins, urethane systems,
epoxy resins, polyester resins, or mixtures thereof.

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

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

59. A method of preparing a polishing pad comprising at least partially
connecting a first layer baving 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.



10

15

20

25

30

10 64. The nethod of claim 62 wherein said first and
second |l ayers are at least partially connected by an

wa@ellves2sred mat erial . 65. A net hod of preparing BCT/US2003/030139

pol i shing pad conprising at |least partially
connecting a first layer having an opening to a second
| ayer, wherein at |least a portion of said second
| ayer conprises an at |east partially transparent 15
wi ndow, and wherein first |ayer has a percent vol une
conpressibility greater fthan said second |ayer. 66.

e t hod of claime65 further conpr|5|ng at | east
%ﬂr t inﬁlilq Trethor ié claim g P avharein,said frseandasgoomhlayers apsti st

t o- d of claim®65
vvlge??%tléggwé&@%’Bgﬁggéléeéyr%gnﬁghg?s glrecatI | east 20
goarti A|d16}th@c061n1§¥épﬁﬁhgba/p@ibhﬂ@flﬁﬂl coenpBin@rdt ddast Hetially

pol i shing pad i sing . a first layer having an
openi mneqslngaa ﬁ@g&y@ haa/ym awmmgwtoat serentslayer, pdhetdimat least

Er ancbBo DR 3 i atsond s oBBFigesth RoeasCHha Rl fimsgeuciy
openi wihdowh 8h® whefed hid tiks 'layle?lﬁﬁs” a b§ro§fty bfeﬁ%ast twczj percent by

partially connected to said second | ayer and
secon‘cbllllrayéasedwnewtal edgmepﬁrsmdeﬁﬂsylay@nnect ed to said

éi; d’ghdqa e{hppg? d] gygg%gbersc%lrgpr}spngraq leasé/ partlalfy cscg)nfntecetmg a
third layer having an opening to said second layer.

64.  The method of claim 62 wherein said first and second layers are at least '
partially connected by an adhesive material.

65. A method of preparing a polishing pad corhprising 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.

66.  The method of claim 65 further comprising at least partially connecting a
third layer having an opening to said second layer.

67.  The method of claim 65 wherein said first and second layers are at least
partially connected by an adhesive material.

68. A polishing pad comprising:
a. a first layer having an opening;
b. asecond layer wherein at least a portion of said second layer comprises

an at least partially transparent window; and
c. a third 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.



