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POLI SHI NG PADW TH POROUS ELEMENTS AND METHOD OF

MAKI NGAND USI NG THE SAME TECHNI CAL FI ELD The present
wael@ehssses e rel ates to polishing pads with porRCEUS2009/048940

pol i shing el ements, and to nmethods of making and using

such polishing pads in a polishing process, for

exanple, in a chen1ca| nechanlcal olanarlzatlon

\f\g][" Cond‘A ﬂMETHdﬁ%ﬁNPAKiﬁ%ﬁbQﬁ’SI‘Ng ‘ﬁii]i SAME! ' CO”

dep03|t|on and etching steps to formoverlying
material |ayers and device structures. A polishing
techni que known as chbBCELY (%%% AR pl anari zati on
( CMPhe BRoR U RRHrd 1ol FD Y8 HHIE! RS widh RIS HolLAIR clement
(suchegﬁ¥eunﬁs aﬁéag of néquéﬁﬁé e&atlons%?#odg%genmns
andtrdmethededfesikingamd whimmsuah pelishtihepaspos ipbligm@apmcess, for
et chi.n wi.th.the objective of obtaining a
oxigerh A ER LB iR PR See o depresi ons
(known as dishing), with high uniformty across the
wafer surface. In a tymgekdREuUR) i shing process, a
substrate such as a wafer 1s pressed agai nst and
r el &wirmglthe mewmdactwictdd scm&peductctraiealcpmancislhtaggatghdmunts, silicon
that i s typical

walgtS PR RS R Seethrll pob Mt b Bt ReriRe sdpso form
ov&lﬁﬁ'g ReltcEREIYSE add dMAEd QHRHEN? }9961isﬁﬁigﬁ@clﬂﬁ<ﬁx% Hn@ﬁvntiﬁ @hemical

abrasi ve slurries have been di sclosed,
me@hzgml plangigtiopAC MPNigray 15 \Bed turegrove sgf@eggggulantles (such as

bu1§18%L %?%ag %12 Uneqaél(‘)e%eva%%fl B[%OL}&%” dana tl%gZhegipen}aﬂlﬁé gft%b[fl%ﬁg)ogltlon

and:’aﬁchlngletepﬁ,,vﬁﬂﬁthg ©6jcBive d)frbb&hhm@ atshﬁ)o&bwa&t vigfqea Wlth@hﬁ‘S
are generally fixed to the surface of the pad, often
scrpighesr depressions (spewn aefihiggh yeth Hgh a@ﬁw@cﬂ%& thegrafer
surtxending fromthe pad surface. Recently, a polishing
ad having a multiplicity of polishing el enents
ext émalkypical CoOMR poléshmgr;&e&ismlaesubﬁw Suiies awaﬂeferdepmssi;ddexgainst

006057714. Al though. riet olishing .
an%aeéﬂgwg YeMRAMM IR FRIPLFS &Ry 8&@%@ dBHIS Y §C? L uaikingplyuid
tha@ EC{yblE‘Pl[}Qé/ ﬁﬁrrp QI h&*aslog p%@ﬁes §PWvaeMEhd/ BBt ét&ﬁh%‘&ﬁe)fmkt?y Various

CVP” processes where larger die dianeters are bein

CMI poljshorg mide f@ us¢ ghtdrabrasivel sturoes ek deers disélasd, fdratcatepls, Us.
Pat. rP\]dos psoﬁéﬂ‘}g"% 9lim f59 énliéISﬁ % §9505l§% 13%%%)5/%%10. Fixed abrasive

polishing pads are also known, as exemplified by U.S. Pat. No. 6,908,366 B2, in which the

abrasive particles are generally fixed to the surface of the pad, often in the form of
precisely shaped abrasive composites extending from the pad surface. Recently, a
polishing pad having a multiplicity of polishing elements extending from a compressible
underlayer was described in WO/2006057714. Although a wide variety of polishing pads
are known and used, the art continues to seeck new and improved polishing pads for CMP,
particularly in CMP processes where larger die diameters are being used, or where higher

levels of wafer surface flatness and polishing uniformity are required.
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In one exenplary enbodi nent, the present disclosure

descri bes a polishing pad conprising a plurality of
wpoiopssienyy el ements, each of the polishing el eP@nUS2009/048940

affixed to a support layer so as to restrict latera

novenment of the polishing elenents with respect to one

or nore of the other polishing elenents, but remaining

moveabl e in an axis nor MUMMARYol i shing surface of

t he

t o B3t SRl EE R ens, Mh SLche Bicio B uetBRL Aol pad
combﬁsmgm plurditg ofphelishing eiémér&a&hclaoﬁﬂhb bakmmcg‘ cleaetfts affixed to a

suligiaeser b ot BERT B0 REHEE! O R P gttt respect o
ongblsltﬂBfetH-f{tﬁéjoﬁlgtr Mﬁﬂl‘ﬁ%tele%%%t ﬁﬂttﬂefi‘il Inind A8y &Mld 15%n@19fs%§mal to

pol i shing el enent ot her "exenpl ary” enbodi nent's,
a ppb$1m$g stadach ef thiepotislong eldmsotsswhertinadt loastat parhen of the pohshmg

et ahe g HirOR: Rrite e PBL "B FGga i ised of ach
poub pbiahingdd btetlcohipis®al plahliRGoSiorésace of the el ement
conprise a plurality of channels havi

n
cr oot ¢roh@dlm§htaptée peice ma@@efdistmbutwgﬂ@wghlput substantially the
i Stin ndrlc triangul n
enf r%é’%mus pag?hm%glrghmgp e?."@laeif exemn@ Feiodps g%gh Oéfgseof‘y be

dlstribuadmbaant@xgrrw ke polishiag dirfasatof tideraes embtome partlcular
di scl osure_ descrijbes a _polishing pad con§ﬁ|5|n

exeyproremiogiaenth e pRicadisiribytedry Sé%ntga ilyat @Ogs@é&@}ﬁfpce of the
eleﬂ%h (ﬂn%rﬂs% gﬂlﬂﬁﬁf Oﬁt&sl!ll'ﬁ} ; :lg(agglg{% ?%1 Fg(rﬁlsatl ghnﬁjk g%l@l‘tle& ¥rom the

graob cbhﬁstmgmf(mwhndh‘&)ae triargyuthr aregtangl@arp trapezohial ihogisphéricag tand
#ér surface and a second major surface opposite the
compinaonsdNgrols yr f ace, the guide plate positioned to

arr ﬁp%tﬁé?%x%ﬂlraﬁl étﬁb(ocﬁlfnelﬁ’tojtﬂe%'?és@ﬂt AL IR §es@1nbésrhepohshmg pad
first major side wth first major surface distal

commnmnghemgmpv@wﬂhhwygmfhmemermd¢m@i@@kpsﬁnmgnskbmepOSwthe

xtend. f t . maj f

fie S Sidef Ly LR inTRL Rl RERA P s i Y e

suﬂﬁoftﬁﬁ%di%ﬁra SiligeplatehRk R fakt hejes Eurﬁic@ Qﬁd h Q&todll M@ surface
pol i shing el ements conprise porous polishing el enents,

oppasifc Wieeitet maigr syréwst the gpide piaghpesitianad o pagnggghe plurality of
pol(ﬁ:)sgllr% SR S! S%%rs?@%%‘f Ligg %m% tR% ﬁFs‘?h{ai s&ffaéé‘%[ﬁgl firdifd the

In exe

suppostt1fydp umﬁefrnhh@p@mutg eﬂdctb@ttﬁﬁtterﬁi frymtthkeﬁgnmajce sPERUS the
polishing element. In other exenplary epbodi nents, the

gwﬁs p&de ﬁlﬁyg BEryidiestion baariaby meRD AP mﬂ st pjor side, wherein at
leaQtOJ e%%ﬁw gf t‘ﬁ?r@ggﬁﬁn%%lgﬁlgﬁtﬁ gbﬁgﬁgbt sl%élois?prq?% é%?e[iﬁénfsl;' L&d wherein
at ]salsb atpartidnaif] eyclaporbinepqimhlngfdle]gent comprises a plurality of pores.

In certain exemplary embodiments, the pores may be distributed throughout
substantially the entire porous polishing element. In other exemplary embodiments, the
pores may be distributed substantially at the polishing surface of the elements. In some
particular exemplary embodiments, the pores distributed substantially at the polishing
surface of the element comprise a plurality of channels having a cross-sectional shape

selected from the group consisting of cylindrical, triangular, rectangular, trapezoidal,

hemispherical, and combinations thereof.
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surface of the elenent conprise a plurality of
channel s having a cross-sectional shape selected from
W bwgssseH consi sting of cylindrical, triangulBET/US2009/048940
rectangul ar, trapezoidal, hem spherical, and
conbi nations thereof.In an additional exenplary
enbodi nent, the present disclosure is directed to a

net Hoth afditienahgranmienicathod ingdha gregen disclosredp diyectedito a

Cohi b .
LRI s B e R
copptisisftmgagrag acsonfacd sfi angibstrgat withla gofisihg poifacehlifagolishing pad
I t (o t f which , d

compyisipg @Ewﬁaffﬁﬁﬁé@%ﬁaﬁ?@m;ﬁ aﬁ??ragxﬁ% W@%ggtﬂw and
relﬁt}[\%l}sﬁ9§ﬁlg Qﬁip&lﬁhﬁ?&%@ %vi{hr}%?%ef foarEs BstrhBfo SHREE hakErface of

I'n certain exenpla enbodi nts, a working [iquid may
thembgirate i ldedrttio canmp hireemhbedmbatsyveenrkimeligot nslyibegrgaded to an

. surface and the. substrate surface. In a further

in i B v dheishibd 3o Sastita Gt sualih s bl 1 shi ng
padin § fRTHRY b&8thladytent¥AIH&H, £RBMOH SF AGkinglaPolGhiflg pad is
plurality of porous polishing elenents, and affiXing

pravidedpihe sugthqstangising fermeimgratButabtyzofpeppsmolipkige elements, and

2rtain - ent { met hod i.ncl ude r mng,:th

o655 B Do 3Rl Pembf SRR UG el TaBs, e

megs iBehddsabaning ohe/porousmlishink @ @edntsby ifdcdom ghotding@of a gas
reactive mxture that evolves a gas upon reaction to

satpigfash nolygaery et injpejoadneldinesiladragvemistugs thpigvelves a gas upon

| y . . . | ,
rou RTELC S8 PR R ieiCh RRNE Br 4 BB RGIRE e fy AE
dispalgthimrsssuiparcatisalgae nbjection rmacldingro frrhditurg o6 fncpmpatiide polymers

. thernoset particul ates dispersed in.a ther.noplastic
mn %&ﬁmfl}u cane ’6‘8&@%‘&? R%RY fF?fg}Oéstrp_aﬁEs}%%% ‘i—lﬂiﬁ“eﬁ mna

theBBRdi BRI P&, aRPtdnthihfibnR@tSedravi ng porous pol i shing
el enents according to the present disclosure have

var Esempleatmubaimantd of helishotggrads hiaasg pomus polashire ¢léreénts

use in vari et f i shin lications. .In.so
acchpding fit 5 Phrsttel serubi 8 oS St Aag, SR cierihco oo ppable
theP B8 @k vk &6 bOPMIBinTRYpReat DAL t InCdohRY r&’seﬂﬁ#r brefétrddediddiments,

chem cal nechani cal planarization ( ) of wafers used

polishingapagds o€ therniresgni Hisdesuae wdy bf petictlorlanellserpd ghemisal

. 1 G ' ' s .th .
Ty A e O T—
serfiRomduRtoraleliced. Thkerthialckewplag atvatithageshe bolishingapaal d2scribed in

in sone exenplary enbodi nents, a polishing pad
thip,diselpehrn gray Proes sreseill ofithe Flowres #¥pnR8es - t o bet t er

| EF R F 3o b ot PRI RBEBRER Bl e

prastre dsehstircahgy suitd batter beaing vpokingHedid used in the CMP process at the

interface between the polishing surface of the pad and the substrate surface being polished,
thereby improving the effectiveness of the working liquid in augmenting polishing. In
other exemplary embodiments, a polishing pad according to the present disclosure may
reduce or eliminate dishing and/or edge erosion of the wafer surface during polishing. In
some exemplary embodiments, use of a polishing pad according to the present disclosure

in a CMP process may result in improved within wafer polishing uniformity, a flatter
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thereby inproving the effectiveness of the working
[iquid in augnenting polishing. In other exenplary
weaiddsssent s, a pol i shing pad accordi ng to theP@Er/ES®NY048940
di scl osure may reduce or elimnate dishing and/ or edge
erosi on of the wafer surface during polishing. In sone
exenpl ary enbodi nents, use of a polishing pad
polighed M qs gutfacc: A InsFease i cdgr did aeldfom thegvatypant Bergyed CMP
1L R AT i thin wafer polishing
p“%%%#%%%#@%}*§“¢¥§?3§§%%$$§Eed waf er surface, an
I ncirefsther txeaddey dindoyingdnts, Lisconf 4 fodishabend wathchorous elements

i mproved CMP process operating | atitude and . :
R & @ﬁ @{ﬁselftﬁilﬁwwer?a}é&%r%ﬁ HPGPeEBaG aremdamjgrgvars while
maﬁltﬁﬁlﬂﬁﬁﬂé ﬂaglufi’@(‘fjdé’gr@@oﬁ%%fﬁé’éuﬁfmgtﬁ o_@tﬁﬁlq{igﬁ Plgp érgbrlﬁ,qﬁocessing

present disclosure may permt processing o
of nhioametfers wédre cendihohieg mhihetpad sunfzpetiheeaded i orddr idegaintain

of .surf.ace. uni.f.orm to obtain high chinp.yiel
ol RGP b i bBeSnafsuthd e DG Gt qa the pad
coRB@ord! fraG@taiScRRIBENt,TCNIPGRHS vith Bt PoNsHIRY ISRt may also
uniformty of the wafer surfaces, or reducing process

offei e bamafitswerat adyanteges Qaanvantidnali(@viBmpady kaverg sugiane textures such
odi rent C\vP s W th porous.nolijshin | ements
o GRS BEhR o Mt P BB ATl £

conwaribionpbctCMR phdstapaviMgedplaipembd et ®$ tieudistl@sire have
grooves, but may be manufactured nore reproducibly at
begh JugiraIzeas tThe ghgvicousnaapydr et insadedo detcaibe sag illustrated

em%é&%h@&ﬁ’%%%hgﬁ&héﬁ fofttﬂggl%ge?lqi LAFHE $§%ﬁ@gﬁﬁg&dimmm of the

sumari ze ove osunmmar Is not In
predegdnvdnaoeathe Drdwisgy atdatic Bretrdldd Dendrippion el fyllow more

i.mpl ement ation of. the present certain exenpl ar :
pargiiBEY FEFPRIgRCTHa pﬁ?fsﬁ%cﬁ?m AR &ﬁl}lgﬁf‘elg%%l%wéd%&
hefele Detail ed Description that follow nore particularly
exenplify certain preferred enbodi nents using the
principles disclosed herein. BRI EF DESCRI PTI ON OF
DRAW NGS ExenpBRIEF ®ESCRIERIGN @F DRAWINGSNt

di scl osure are further. described with reference to . th
appéﬁa@afafx gaPimenis of thepresepigliseloguge aredy r iesebed with

refORhéSQithaRRANENE R8s, RRiGet | ng porous el ement s
accordi ng to one exenplary enbodi nent of the

di s€l@sune.sidd Gw2f rpohstengipadtieamairopcpad pehing cperts
hay.i n rojectin rous el ts, according to anot her
e iry BBl neRpodmenre i doPoSiFe. FiG 3ais a
per $RECY is\uesidd |y Off adoRsHifxfadRivir B c@hEpRBhs elements
according to one ' '
according to another exemplary embodiment of the disclosure.
FIG. 3A is a perspective view of a porous polishing element according to one
exemplary embodiment of the disclosure.
FIG. 3B is a top view of the exemplary porous polishing element of FIG. 3A.
FIG. 3C is a magnified perspective view of the exemplary porous polishing
element of FIG. 3A after cross-sectioning the element in a direction substantially normal
to the polishing surface.

FIG. 4A is a perspective view of a porous polishing element according to another

exemplary embodiment of the disclosure.



10

15

20

25

30

exenpl ary enbodi nent of the disclosure. FIG 3B is a

top view of the exenplary porous polishing el enent of
WO-2B9/13665 FI G 3C is a magni fied perspective VPEIUSH009/048940

the exenplary porous polishing elenment of FIG 3A

after cross-sectioning the elenment in a direction

subst antially normal to the polishing surface. FIG 4A

Bl AR pecharspsciiyeviewof & pertus nelipfvng elamart asrergiigto another
e | ary enbodi nent of the

©x @Q{ydéﬁggrﬁ?%%?%% ({ISSC%a%%géér spective view of a porous

pol F8hi 4(glsei Immnrettv&c\aewmf agotaus pnbshieg clememdcasrding to a further

e od| of tE o‘lr | osure. FIG 4C is a perspective
CXGR WY HB?IB q‘]f? <y el ement according to a

gu r vRET s £XEIM Q6 hamibedh o6 cﬁfshf ?%léiiﬁe?l@ L RASU Ess- s%.l:tﬁ)mng the

A is a mcrograph of a por s pol’i shing el ement af
elemeoslsm-aschmctlom subgtatnhellﬁpaadmi tto the pelishing strifagn according to an
to the polishing surface

t ant |
exsu@%?y%% %/Igr??ra %tgﬁl{/eenbodl ment of the

di SEI@S3E &-a hilckografh éf&hé‘p@ﬂoﬁ& PEIEARTy QEmEMQf POG 038 after
polishing el ement of FIG 5A after cross-sectioning

cros$réccgippimgrific ¢lamantdn ﬂeierteptmn ss,libbbtgmaaikyu ngirngl tnéhmmhstlmgtsn@face
pol i Sur face. cr o
por oﬁ@ (g% %ucr%g fg’gg %orfou§ pg‘l(l)s:ﬂ(l) ?ﬁp o%a orou§ %ohsh%ng

eleafeﬁombn@ng 163 aaradadfa&nall XA laB) eﬂﬁbbcamenﬁdﬂﬂlﬁd dﬁelbturef t he
di sclosure. FIG 6Bis a m crogliaph of the %orous
?

pol F&pi Giyisel irsparapy oftheporgns aelisbinecdlgagnt of E1¢ o Afer

crotsg] ﬁhﬁn qseuérlgm@ntqh %gebigcﬂl szll’dgtﬁfrln@dg{y'ogr aplﬁ%%@?tﬂlshﬂlg sOfface.
or ﬂ@ pilai micromalﬂwﬂthe:pomﬁs polpbingusarfpad ofshpargusepodisizing
accordi

n not her exe odi nent of the
elea}egal%gﬁﬁ%g topy] ek%nqi T EREMRET, %@%&nﬁ t%@S@Pw ngs

| ndi gt Rfdrdrce nﬁﬁl%fﬁ?snﬁlsthe Jﬁ@zltf@’ﬁﬂﬂl&gé 1ike El%hﬁn@s T‘ﬂ@ Wrdvlngs
scale, and in the draw ngs the conponents of

herpml dsgivit tigscplrdsndainehs dapungssheophmicne of dteamhehimg pads are sized
ED DESCRIPTION In a typical CWP slurry
o sFasd Spigtoq b

Hbol i shing, a wafer possessing a
characteristic topography is put in contact with a

pol i shing pad and @PEAISH HESORBITI@ON Cont ai ni ng an
abrasive and a polishing chemstry. If the polishing

padIn & typosab CMEhslurry peocess for wafer polishing, a wafer possessing a
characteristic topography is put in contact with a polishing pad and a polishing solution
containing an abrasive and a polishing chemistry. If the polishing pad is compliant, the
phenomenon of dishing and erosion may occur due to the soft pad polishing the low areas
on the wafer at the same rate as the raised areas. If the polishing pad is rigid, dishing and
erosion may be greatly reduced; however, although rigid polishing pads may
advantageously yield good within die planarization uniformity, they may also
disadvantageously yield poor within wafer uniformity, due to a rebound effect which
occurs on the wafer perimeter. This rebound effect results in poor edge yield and a narrow
CMP polishing process window. In addition, it may be difficult to develop a stable
polishing process with a rigid polishing pad, because such pads are sensitive to different

wafer topographies, and are completely dependent upon use of a pad conditioner to create

-5-
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phenomenon of di shing and erosion may occur due to the
soft pad polishing the |ow areas on the wafer at the
w@2000/1586% as the raised areas. |f the poli shiPgr/psados/e48940
rigid, dishing and erosion may be greatly reduced;
however, although rigid polishing pads may
advant ageously yield good within die planarization
an gpiimal palishing texdyre yeychahalds de pabishing sphetinusang iptcepeps ygdy the
A thin wafer uniformty, due to a rebound effect which
occurs on the wafer perinmeter. This rebound effect
r es ht prdsentplsetosectge dire@édtoanghraved otishinhiRispoith sdrbng
proce S Wi ndow. In additi it ma be dlfflcult to
%ﬁmsn SORBFRR THBIToNH FWEO%@&E&C@ ieromeqf figadvantageous
cha?QétbﬁschQ of P& ’cofﬂ?ﬁﬁﬂ%ﬁd %%ﬁfb&%gﬁé%gs S '@eilhl\ﬁ@atﬁl% or reducing
ferent wafer topographies, and are conpl et el
sorde péﬂnd eimadqurgeumeclmfacmrpads afdhaiaspatiee pads. G\faeme axcmplary

i l i h. hol ds t lishi
e Bt b FIO DR SALEO it Aercpibtat BrarpE? 5 Eafro te
Drévmgh OBXMBp b GhBcREh&Hs bPtht PRIseMeRscRBuFSHANELD 86 FaMbilsh
porous polishing el enents, which in various

mogltfb@tiolm@emd@lt@m@bnwﬂh@lﬁeiemﬂmh &oguiharpisigeediscope of the disclosure.
Acg alng?XAE ’?ot Bef un erst boo(f tﬁat tRQEmES‘&‘ hlegps of rtllleq%g %ﬁmvgr% gare not
or reduci ng

to EB H@d&’c&fdi tﬁg ﬁquﬁvrﬁ@ amﬁb@d &Shiptay @ﬁlbbhmernegﬁ pétcdré webe controlled
ds. Various exenplary enbodi nents of the disclosure
by \mq limisgignp sctfiats in Heglapne At sauiNatents Bespbnce to the

I
d o P Rne EAOP S oA, Katbainkh: bPERREREHad 2 s shown,
coraptien@ah phmshtwof polishirgepantitng, dach nftﬂe@ohshmg Elemedts 4 being
pe of th | osure. Accordin
afFiAG & pernari 515 18 23 rPor&aﬁ%ﬁfeéalag \%/eﬁbenb?%@a ﬁ?hsk?*mg clements 4
WlﬂhrNﬁ{éEﬂ t8/dnd 'b?nﬁ?é oft e Bfhet béﬁshﬁ% d@nddiea fish lré?ﬂ\dl&gg moveable in
descri bed exenpl ary enbodi nents, but are to be
an gointnpohdl¢ola byhshhu@ $urface 4t Dﬁcfs:hspehsftlog tlemient 4.hAt chstiamertion of

the&?i‘ﬁ%PéP&g‘? Zﬁ‘%ﬁ{&ug,?l{le%g} ﬁltﬁ{:]a[es{] (L %te %f Fhlse%ﬁ]flmﬂg Qlement 4,

in ﬁh’i’fﬂéﬁé &t IBeﬁst Qolﬁlﬂhﬁfgadukﬂa&’e of cBRIptiSH d"lﬂuﬁﬂlmﬁoﬁesd(note@lﬁlfn in
of the polishing el enents 4 eing affixed to a support

Fl1G ghedn i paeticadarcembedinqnt diusirated ba Flaolenethef the ppteas polishing
eleﬁ%h{s%h!ﬁ 8o %11(?\9# E§ ﬁavl%%%% h@r{l&? §F lg(%re% Ps 8ﬂ§1b%[ed%55arﬁfablpl

er pol i emal ni n

thrbdigh@ﬁt amleﬁtureqfovmalhmg elealenoJl | Bhothg &uinbRee eﬂ;’éodlfneﬁ‘@((ﬂot shown in
ng el enent 4. ast a gortion of the
1

Fl‘gol,ubélhﬂlﬁ@tf%%\?’aéﬁ@s 4- Aarf@e POTeS 3L ﬁtﬁbp«uﬂiéﬁb%%ntﬂaﬂw orghear only
thesﬁ{)'ilfsﬁﬁg ?If adeN@ JI9hd ]fd;isﬂﬁl%% &%@4 in this case at

ast shing sur rlses a plurality of

por dslditiablly hmm pamdﬁlle(ﬁenﬁ)pdlrﬂmmt ilhstrpad by WG ar, three polishing

enbodi ment illu t{ % FIG 1, each of the porous
eleB@p‘fs AR éhown and all of the po ishing elements 4 are shown as porous polishing
elements including both a porous polishing surface 14 and pores 15 distributed
substantially throughout the entire polishing element 4. However, it will be understood
that any number of polishing elements 4 may be used, and the number of porous polishing
elements may be selected to be as few as one polishing element, to as many as all of the

polishing elements, or any number in between.
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elements 4 is also shown as having a plurality of

pores 15 distributed substantially throughout the
wepwovngsepdl i shing el ement 4. I n other exenpl arBCT/US2009/048940

enbodi nents (not shown in FIG 1, but illustrated by

FIGs. 3-4), the pores are distributed substantially at

or near only the polishing surface 14 of the polishing

el efurkagmere, Atdmlltbedwaims;o thattth%pqibﬁhtnlgmﬂa?rneé%@foﬁqmtse only
sullfeiaty RificaP o fone dembitt 1R AR, GHY By HadtiFor
arramglepmﬁoolfSpqnmhsif pzalinislmg.%c eleaamn;t eﬁldlmlji-l-sp(bdbu%g)ohdtlﬂg gleprents usay make
urrt ace an or es 1Stri bute
up it noyo%swp&%laﬂ% GlemiRs dorfpd tigpy Roglﬁhlﬁg PafsehBHting
corﬂbm‘é@éﬁf‘s"o@ rarrahérerﬂ@nlté ofq%hb'ﬁlgg Eﬁh{%ﬁ% 4 \k}ﬂﬁ P@i%)( dRUSREL sQliostantlally

polishing ele used he nunber of
thrpeghousthp @hh@moﬁlghleg e}rmwns4 rmjaslbeg sbheutseﬂdwtth) pbtes destritened

sulﬁgqng glﬁp{ Egolréségr:,%ﬂ}l %e p??}lanlgh%t Qe elqaq?%he pohslnng e ernen?4 and

pold@i QB EME U RETRIbStantidllyMol por&€ M A& He@dardtiiRbudlh €abricated.
pol ishing pad 2 need not conprise onIy substantially

i detn the axartp;@law gmbﬂ@m@lnéﬂblﬁnr@edlby THasl, tliqnpoléhmgmleénenaw are
shovilnnbflﬁ ?S S gpsn glra]ljr 0:15 g?(%ug%gg u%g(ﬁt@ ?aaglu fO %’r e%x%mlggegby dlﬁect bondlng

to thosupiout 1aldrt or Wlingoar Qssipel Asbptiehat b@llmliﬁgscoﬁapokiﬂlon dlstrlbutlon
addi ti.on, pollshlng pads 2 haV|n? combi nati ons or
%

laygy §.aHjeliny ¢lsemcrysias §rgm¢§ nte FsriRepalishingrelqgaends is additionally
Shdu/ frereyy eg&ﬂg%tp%ggﬁlﬁ% IIpYOCEQr i Eﬂ%al?gﬁﬁ% inq osition

|sh|ng I'shi'hg el emen ores
disth‘tﬁﬂtlbn H)a.ytee@ aRly kalmahsunoaldf yheawordingnéprd and/yr pahishing slurry to the

Q|I sur face 4 of the polishing elenment 4, and
mdg %ﬂ%& %lﬁ’%‘ﬁ?té 4 with substantially no pores, may

al s |
enngélltéﬁle Lﬁ,tsla/ Igslnzf %%??2%2% tﬁeqmlsmg %Qmpbﬁtl&gﬁlstgﬁ:h%%& Htly@t"S (guide

plagd) emppritespoditmned ein dwﬁratflﬁamesid¢ of thefuprrt lapgradid tg |f@behtolfe

oot ol YR of potish e R Fraith Ul &Rl SRS o the

polRéMin Senk}h s RRARIRHHBU RN 18y 18r(IhidE bRife)li ANigfal ﬁomV’l!ﬁé §1ibp6&)‘layer 10,
al so serve as a guide plate for the polishin

angh e¢reRd ajersurfden afitbhpelishingrempop o datributiopdych § (guide plate)

G FTE RLARS 045 A2 BTSN GRERER AR o

plakd)qui d and/ or pollshlng slurry to the individual
polishing elenents 4. Wien used as a guide plate, the

poI iTop pabsharneleneit %telaql Eomthefirsmay ogwafa@ qum prelishing
corﬂh@stlt?c)n ﬂ@t}‘lbgﬁ ?é %ﬁﬁg Iﬂ&e# 06nd b Fisd dBIRN sﬁbgﬁ}tﬁfllﬁ normal to
t aye 0 t he

e support faci11tate arrangenent
therﬂrsirmhjbt yidobf mﬁlsuls[iurfﬂgyfm I®mdfipalishingswwatpositiah dastriibutieon layer 8 is
also useo({ assaugrufl(?e I‘Selate then preferably, a plurality of apertures 6 are provided
extending through the polishing composition distribution layer 8 (guide plate). A portion
of each polishing element 4 extends into a corresponding aperture 6. Thus, the plurality of
apertures 6 serves to guide the arrangement of polishing elements 4 on the support
layer 10.

In the particular embodiment illustrated by FIG. 1, an optional pressure sensitive

adhesive layer 12, which may be used to secure the polishing pad 2 to a polishing platen
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pol i shing conposition distribution | ayer 8 (guide

plate) is distal fromthe support |layer 10, and a
wa2wonsBoshj or surface of the polishing conposiRCDES2009/048940

di stribution |layer 8 (guide plate) is opposite the

first major surface of the polishing conposition

distribution |ayer 8 (guide plate). The polishing

(nak Sy st 1St 2 At EMIPIEING apgeratsj(Bot sEoWR éﬂ:Ebel){lﬁ ghown

£l
P S0 T 0L LR NS AUy
t he Refarstg welf10r. 2sambehodfex¢hplasugplardimbetyda p])ﬁshlhg pad 2’ is

pol|sh| conposition dlstrlbutlon I al so
shqyge dh ealéoqg |P&§ pPAPRVISIRgh & SURPOES @f%é%m&g Blf%?th‘i‘JP‘S/S%? and a

secdR§ Eﬂa?i(fr%?de(so b&tPhOYikd et (?r)%'icfen q :pﬂﬂaﬁt o Pglgsh'(irggﬁ?l%nelents 24, each

poli shing conposition di $Eri b laye
polpslhatgse)lemﬁltr%rltawmg aghowdlg fblogq: 251 forgfietiegenth phlisking ebbsnent 24

o 4 Iy G B EEN OB RE P G0 N4 Pl BBty i majr

surPRkiafifia REcoRd @RE Hit @rﬂc@ﬂﬁ)ﬂdﬁﬁe RN thaj bﬁé’tﬁfacé Ghe glﬁldé PRte 31
parti cul ar enbodi nent illustrated by FIG

posamnedrtalarrpm@stb@: plirgdn of pehsbingdtesenie24 aydic fimt rnemr gife of
supé)o?[tl er %6 a e?]’? ?osrhsgg%gé) éf‘ (Enﬂi¥%q (12 st&l%m:r,n the support

1%@pgmsh|ng apparatus (not shown in FIG 1), is shown
adj acent to the support |layer 10, opposite the
pol &hklwgratearbpf&éﬁt Eofﬁwa pelihing ¢lpmany engs fiRay e firyignajor
F
surgéa%g Eﬁ‘lei eﬂlﬂ% hgr cgégﬁﬂsg@]ﬁlencggg 3%5 E%Wall Il?r?%altl) gA N Iﬂr?&naj or
sidsupyp brabt d pxyatm Bﬂthla polisign@eltmests 2nmpmprlse piﬁoampblmhmg clements,
na e the first or Si

econd 03|
an%ﬁtd%ﬁt ?m SPM E @h@ﬂtﬁéﬂnﬂt ip Caﬁsppgﬁql%surface 23,

cmg{m%@ Rt 1&&1@%@6&%&%@% RFfd. Q"jg?n the phfcufk feh%bﬁ‘lﬁlent
each po Ishing element 24 to the first major side of

illustreted bp pidet 2 Ieagfleof 80 pornud pah@mgd@elpblas e4 malmmomgl aa having a

S of PRet he BT AP T F Rt B S A Rhing clgment 24.

In O@SH dxcRipRy bAbadinRNSEnboRnUh FIG! Y, bat slﬂﬂ\}ﬂ i8HIGY. 4A-4C), the
el enents 24 on the first major side of support | ayer

porgg ljiaradisthbuted pehstaptipBy asermicacenty theqligeing serface310f the

he support |ayer 30. As illustrated by
po%hﬁg g,erfﬂélg[c 11poI i shing el ement 24 extends fromthe

fir siddiinelly, Sul tHeamerifartehogihahe ilplsahed By F1@l ngrea polishing
first direction supstantially normal to the first
elemgp@@%qr@ ghowny, apdald pf the rﬁ)@}l@l}u&g] clgmepty 24 368 $h§mnnaé porous polishing

eleﬁleﬁ{mﬁ%lﬁdla bﬁﬁ%dfr% s sﬁ’t%deS]Pl! eﬂl% p%ke%%%&nb&@&j at
east a portion o porous poli1s el ement In
sulistingialtytheoymbbisthe ngtirs pofistoeg 218ment 24. However it will be understood
that any number of polishing elements 24 may be used, and the number of porous
polishing elements may be selected to be as few as one polishing element, to as many as
all of the polishing elements, or any number in between.

Furthermore, it will be understood that the polishing pad 2’ need not comprise only
substantially identical polishing elements 24. Thus, for example, any combination or

arrangement of porous polishing elements and non-porous polishing elements may make

up the plurality of porous polishing elements 24. In addition, polishing pads 2’ having

8-



10

15

20

25

30

conprises a plurality of pores (not shown in FIG 2).
In the particular enbodinent illustrated by FIG 2,

W@ 220158663 he porous polishing el ements 24 i s aPGDUSINONMS940
as having a plurality of pores 15 distributed
substantially throughout the entire polishing el ement
24. I n other exenplary enbodi nents (not shown in FIG

combingiignsy gipngenantsaf pokiphingylements 24gyids parss diswibuted

su‘t%'ta]%.ttlﬁlh)p &%ﬂlﬁﬁtbtﬁg @'gt%r' g)f)h%hﬁé el%fn ntﬁft{,] 8811%11){1%&?1’11615[2 24 with pores

dlsﬁcddntetd mbahﬂltya,llyl at ot hear palytthe pblmhngdmoﬁdcm of thk lpaBghiag ddment
by FI .2, three pol.ishin ments 24 ar sho , and

24 i rofishi e‘ﬁ&@fl@r%%ﬁ*gl hepubiiEn I%Ifyzrzp RATES: SKY pfageously

fatpRhi-ghi ng el ements including both a porous pollshlng
surface 14 and pores 15 distributed substantially
t hr dugiptionaltpodsieng bmrepqmiﬂidrsdﬁistm@uéd)mhgm282ié addoweallyri/lustrated

by G Dur R Bi00eh e BPYorat Rt coPBghigh dRurbution

layePb8 8idb BBtrRuBBR BF theRPOHkG 1”@l MRS pbﬁslﬁ : Asrrl QMRS n@RRIual
polishing elenment, to as many as all he polishing

polshereegiegenty 24 aﬁyplmahtyaf apartyyes Q\ééwy alsurherp@‘ﬁéfpcteextmdlng
thro%%matkfeasy thg egilusdte ?ag% tg ?ﬁdf opg nal qﬁn% m%q']smo%e(p stiBltion

layet 28venilisstzded BBEG. X or exanple any conblnatlon or
arr angenent oflﬁorous pollshlng el enents and

nonA[ﬁélrl‘éﬁ'E@tqg&Y Rk AginePBRERmbedrRstsraReh RAYishiRg clement 24 has a
mo%hﬂﬁ??%lﬁgé ia%H ofd dhgfg], &%n@i@ﬁﬁﬁ%ﬁd% the kst rnelyor side of the

avi ngconbl nat1 ons o
su@ortamm 136 I‘lliy&ngfigqm‘dnt eihnha goetspording fladgad 3 fo thoseend major
str.i buted substantiall throu hout the entire

surfaoeiof therggidn lanent!- 24, leaﬁagpglmow @néﬁfﬁ‘eﬁeﬁlﬁ%@fts%ds into

a cgfr&tpbh@iﬂg ﬁﬂerﬁh‘@ 56 aeﬁ‘l‘d'e@&ﬂ %{olﬁhn%relélﬁ@fﬁ 29 rzﬂsﬁ pal\8s through the
pol Ishing surface 23 of the polishing el enent 24, ‘and

corpcslpomhng] gp@iuew% wsd @derwds olatvsarblyt feomt iftad firgt majopewrézs ofithe guide

Pl s Do S SIS OF GREFG 2 BLHU G A R guide the lateral
arr@ﬁgihiehp@[aﬂdlﬁhlhg |elb$ﬁdh@st 2roPhe BhSporaydd B0l RHildalRE bhSdpiniwith

process, the optional polishing conposition
eaCcim flangr Bt afiix| caglethezgrrasnesdmgotisiing Flement24 tedhowimoprg
lavk ?@Id and/or polishing slurry to the individual

po shing elenments 24. A plurality of apertures 26 nay

al s@ohs:qnémly, dednex pelivhinpoprbbysoubbpdishirgagéméme2 g icdeee to
,(glate 31 and the optional polishing osition
m

pErdentyipndsigq %\13?%1@0@218@“&@ 3 flirgediop étﬂ@aa%@nf)y:p@maé fo fhe first major
sidk o F%F%g%% gﬁéxﬁhrﬁ stﬁ%raegﬁgﬁﬁ’é@fﬁg@wjﬂhg@ﬁﬁp%ﬁ 1@?&'@0 by the guide
plate 31. In some embodiments, this may permit non-compliant polishing elements, for
example, porous polishing elements having pores distributed substantially at or near only
the polishing surface. Such porous polishing elements may be useful as compliant
polishing elements exhibiting some of the advantageous characteristics of a compliant
polishing pad.

In the particular embodiment illustrated by FIG. 2, the polishing elements 24 are

additionally affixed to a first major side of the support layer 30 using an adhesive an

optional adhesive layer 34 positioned at an interface between the support layer 30 and the
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nmounting flange 25, and each polishing element 24 is
affixed to the first major side of the support |ayer
wa@obAsssagenment of the correspondi ng fl ange BSI/US2009@48940
second maj or surface of the guide |ayer 31. At least a
portion of each polishing elenment 24 extends into a
corresgondlng aperture 26, and each pO|IShIn8 el enment

guiglg pte pl. pHeweert %h@f&@wdtnﬁén@b@d%ﬁbbf‘dm&% igplafing direoigbonding
o S ATESRU N, 6P OG0 T Qin L b s
Sudbpafshigi etkemgitamey Bd uﬁnhm&oh&ogipihdﬁ Iioﬂnehlhgbkemlnts exhibiting

arr % gent Of@f§{|8hln nents 24. on thg ort
Som%9€ﬁh vanfgep ARSI %Fg‘? r?gn% famrtigehpalis H]éé’a 5to

af f i RA&Rq E%ﬁ%r&%ﬁﬁﬂé& Qopfﬂhkéﬁéc{‘ﬁh leizils gﬁf}aﬁt?

t he support er Consequently, during a p

apqmmcsessy b¢ sreangedl ks i ﬁgamfaWnu@s Mheaeie af leag atpwrtion of the

dent |y undergo di ;
oS ATy B 5 e R & T PG o Edidagisg 51 and the

undORPESioh BBYs a3Bouldb the: chbhdds Wik Bbl"ﬂ@sp@ﬁ&hé @dlidhond flement
support | ayer 30 by the guide plate 31. In sone

fla ﬁhﬁé?hysretauhngthmhpi@nmhenmwﬁcwﬁmw apauined dsddhgeive
nt s, a I I |ngelamMS
tﬁ@ggﬁwlxg?gg HFHP%F?5§%SE O%Q?(gﬁly at or near only

t he Fpﬁh¢rﬁia>m @n S)pﬁ(fnﬂﬂ adheShiehayeo 36 usayRlussdhffig the epiditab
may be useful as conpliant polishing elements

PolishignsanRyition fistigbutiondayi Z8 ie adey narienariaes efrthe pids phite 31, as

1 B0 AR L B b 102

optdrahpressir® denaitie'e adﬂmhsmedmy,dr B9, which xeg b:emsed fo gesire ning @alishing

paﬂiétd ﬁ%&?éﬂhtsgg ﬁ%pﬁgb{np %vegﬁi thq%r@i?ﬂ’ gﬁ’f'ﬂ% ﬁ?&?a‘t&%@ot

hdgt WEE G, L& QldjaceAMB |
0S8, Uy LA O e gl e 1.

di r Keferhonth Ei@so}AﬁlBe tkpcdroskaentgpral dmpnpﬁthzzpohshlng] elernents 4,
support | ayer.30,us for exa
kS B LR iresiitiaiip e Bofiay B8P ghe palishing
surfiRR-140MRY k& twidelyl RPédiEn £bie R Mhiten &pPiitdtiag. s\cmiaugﬁ FIG. 3A
t he advant ageous characteristics of a non-conpli ant

shqyed 4 ghicrdlyratindiqal polishing dementdrhsvaee samgwdly wEaelanegpss section

as {Dfustlflac‘cgﬁ %%gﬁ g\lll%h ghov&shtﬁ El)ll[gh?dlﬁ 51u¥fag%438€ 3 ﬁ& ?ﬁgg%%r{lent 4),

n arra erel

othdr proks-scetiond] shzﬁﬁs aﬁqfdssibESana %Welsﬁﬂolﬁlﬂ@r@HMﬁ&d&ﬁ&ltS.
an under cut ﬂlon of , guide plate 31, and the undercut

Foy gxgimype. cHEwar sTHsH H@Pgwﬁ%ﬁq@ﬁ@ae%%ngml%rhartdﬁ@pezmdal
cmgygéc%%ﬁmﬂa%gn@agﬂlqggbﬁ element flange 25, thereby

retaining t I'ng el enment 24 wi thout requiring
an &dhedindacal pollshlng elements 4 having a circular cross section as shown in

FIGs. 3A and 3B, the cross-sectional diameter of the polishing element 4 in a direction
generally parallel to the polishing surface 14 may be from about 50 um to about 20 mm, in
certain embodiments the cross-sectional diameter is from about 1 mm to about 15 mm, and
in other embodiments the cross-sectional diameter is from about 5 mm to about 15 mm (or
even about 5 mm to about 10 mm). For non-cylindrical polishing elements having a non-
circular cross section, a characteristic dimension may be used to characterize the polishing

element size in terms of a specified height, width, and length. In certain exemplary
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bet ween the polishing el enent 24 and the support |ayer
30. Furthernore, an optional adhesive |ayer 36 may be
w@2®d/138663 x t he optional polishing conpositi onPCT/US2009/048940
distribution |layer 28 to a first major surface of the
guide plate 31, as illustrated by FIG 2. In addition,
in the particular, enbodinent illustrated by FIG 2, an
emypdimentsh thechaagieasticedgicnsior may he seipeted i3/q fram abgpf G hmm to
used to secure the polishing pad 2' to a
ab‘g%???‘ﬁu“hg platen (not shown in FIG 2) of a CW
pol isbthagex@ppdaraudodinaintss thevanodssedtioBal @Fa of sachipolishing

eleg}%jg? lel‘gég_dltr%él‘f:)g regpli?%glﬁ); égrg]:l%élo_e ‘[l@?p%ggggg g%ifgc% lt4,hr(131a3g ie %rn about
1 n?rhbﬁwsafb%ﬁﬁ,b@(?‘ﬁ‘l'nf?ﬂlacﬂﬁer%frnﬂoﬁﬁn&% fr§1§‘:i ADeue (félﬂﬁméatfbut 500 mm®,

taken through a polishing el enent in a direction
andyret athey epboditicats, fromtaheut )l mehitmgpasiti2 $tumen’ 14, may

vary, w dely dependi ng. he, | nt.end appl i,cation .
At abgneng TR BB oy drad iR 3R Bp ERISRE on & major
ideoF tiehupgorel b ifFi@vi, B0 iRFE® Y hh MIdEVdricy) & pfeass

Slsectionﬁgé.ﬁﬁﬁﬁgt;ated by &IG. ggl(mhich éﬁﬁas %he
depsotingteinthe ngeridad epnliraion,ang dhd patierng nedyereeiagula) or iepear. The
ro ARG T TR SR B P R R amnor e o
the@d @y baksgi®lslof lid @pbort ldyeAthgtinalude 86 palishing €lefmaimgulrbome

and trapezoi dal, cross-sectional shapes may be useful.
empedimepis; Hamolshing lemshis hgverbmarss UrReRfavgrage ef feuraport
oyt 85 56} 100 P Wl o Rotal e A b idr dftaco of the
supgodi et dsatetageireddlyl tie panbdrl oflpotichit helemohts sthe ngpss-sectional area

surface .14 may be from about. 50 mmto about .20 nm in
of @i5h PRl A HE ARL IE R e e ONEEES gﬁf&ﬁ Paii g R i s

f r omhabRUL-sdMBhiIAralRULe AolisiTRg A0Gn b Qi8R generally parallel to a

enbodi ments the cross-sectional dianmeter 1 s from about
mapprsmfae dlbapolisbingmag anaye wesonabowmphrymmbodiatpotst rab@e from

F - ' i cal. lishj I ts hayi 2
o qinep £y vt SOLORLERT op B0t GhFu o Soif Fofldefi o sbou
1007850 HA*, UHE6h & R eAbbeincat, M Ut 300MEmElRIIRIE 5GOFEM’.
in ternms of a specified height, width, and Ieng&ﬂialn

cer Paphtodhe fipit ass/eftbooplirbieshadt(Beén EHarladt sy Fl€t polishing
i i ' . t .
e N R R AT

Rher “exenp
FIGI Dsstends hlong dle fasedircefioaditapahliysiirig] & taeEinst nthjordide of the
direction generally parallel to the polishing surface

suppgrt Ly (KA Iom! adfoi Flomip Inpthgsaemplapoempements, cach
o TR o D R T 9 SV
inchlaiong th2 glidenate (31 in FIG. 2). In further exemplary embodiments, ach
polishing element extends along the first direction at least about 0.25 mm above a plane
including the support layer (10 in FIG. 1, 30 in FIG. 2). In additional exemplary
embodiments, the height of the polishing surface (14 in FIG. 1, 23 in FIG. 2) above the
base or bottom of the polishing element (2 in FIG. 1, 2’ in FIG. 2) may be 0.25 mm,

0.5 mm, 1.5 mm, 2.0 mm, 2.5 mm, 3.0 mm, 5.0 mm, 10 mm or more, depending on the

polishing composition used and the material selected for the polishing elements.
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The polishing elenents (4 in FIG 1, 24 in FIG 2) may
be distributed on a major side of the support |ayer
W@ 2@9/158663 G 1, 30 in FIG 2) in a w de vari etBCOIS2009/048940
patterns, depending on the intended application, and
the patterns may be regular or irregular. The
pol i shing el enents rm)é resi de on substanti al

ent Refergng pgpéetodfIGshb2sthe depth andppacingef thﬁél?ﬁlé%/uﬁ%,(%%FIG 1,
26 FEIER BRSNSt ARG @LFREL 8

FlGa)aendguakelagd] suyfbacarichvenagesanf fot hep@uﬂmﬁMP prayess. The
from bout 0 rcent of the total area of
polighang] Frgpnts %P waFSIQ Ef 5'4 W&q&ﬁ gwﬂea?ha%mtal%@ gelapRPRation

withted s‘%& teléﬁp%fhepgncpﬂ’i'e' %ﬁéﬂ"ﬂg %rﬁﬁﬂ%ﬁb% d1§tﬂ9utlon la¥er (81 in FIG. 1,

cross-sectional area of each polishing el enen
28 thEl(€ 20 88d geidt ipbitaB 1, and arapéct tah@vqctbb pidca g»f pi@d:zohilhleg

coippat SRrBREH PPy Fier £ PR AR Witk uded b ¢ he
pol i$ mﬂwe;&ﬂq)m?)émbbﬂln%@ ttﬁewmh@&ﬂéat%ﬂ%g @hdBAEBion of the
range from ab 100 cn2 to about 300, 00 in

polshiireeyr elernbtﬁ@ (hroritls. iy ShindiJou ) abO(Y@(DhQ:gmdft bla@b?duatnd any polishing

t I out

coBos Rl STEHG Lad BT or TR R e

disedbutiog oﬁ@bbﬁﬂilﬁg}ccﬁﬁgﬁbsﬁﬂ)nldﬂ tht Carfake o?’chelmhﬁhﬁ:\g c&)lpdmnc&l
olishing gperation, in_sone exenp enbodi nent

disgEwiiop s i nd16H Ed&nin . 2h i@ hihmé@leinﬁnm (éln E}G 1,24 1in
FI??)&E@&' BB% i oflkl{lr?i% &Hg}gc?sﬁﬁdn cﬂstﬁﬂm&fig%éﬁk %Sf@rlnﬁk in

rst ITHJ e support
FIGI Z}by]a,n adfbunnthlt depeXds atllensointyeart extbeplagrial empadkriseng sf the

ol PaHaE I B SESRHRN Of PAHAaDOwen Gop dine liauid and o
abrafiGt k'l@h‘s}go%?%@éﬁrﬂ@e Bf @k %oﬁgﬁn% Ebn%ﬂc@ltloﬁ)dlsthﬂutfdﬁrl'é?& (58 in

exenpl a nmbodi ment's, each ing el ement exten
FI@de@mﬁéGfZ)rst direction at Ieast about 0.25 mm above

et s P RAPRES barsPR) v Re ARt
ﬂaﬁ%d@ﬁb‘hslﬂﬁ Teféﬁleﬁt%' 242 B bréws fodiSeing él%rﬂeﬁts%chln c&®aih N

ovethe ase or bottomof the polishin ,
embp@nwnts at Feaptrhapp gporous polishingsugfaco [ 14vaFlge 1 02325 2), which

rnag n?algrghdﬁlg %%tl&i&?coz 4 t%vu% t?’atQ (ﬂHﬁsho?mQ 1HG. :&gtodr%g

I'Shi ng CONPOst tion u

polkdhdd t heothedt @ﬁboﬂhm@tﬁh end ﬁ&oﬁ@poltshﬁlgml)ém@iﬁs Mgy not have a porous
elements Referring again to_FlGs - t he depth and

POlésé%Rﬁ Sﬁlé ag$, bufmay 'géyq mr@%d1€t61bp‘ﬁ:d p:lprguglg_out Q@sﬁqﬁg{ﬂﬁhe zz)ltlre

rol AURRGHL PSP 08, BARRALAS s S DL compan
pol3shireyyclbeentacxlatitiag soirec of daradvimageaus pecadtércsti@et a compliant

process. The polishing elements (4 in FIG 1, 24 in
]ftslht%1 %d are each maintained in planar orientation

In some particular exemplary embodiments, one or more of the polishing elements
4 may comprise a plurality of pores 15 distributed throughout substantially the entire
polishing element 4 in the form of a porous foam. The foam may be a closed cell foam, or
an open cell foam. Closed cell foams may be preferred in some embodiments. Preferably,
the plurality of pores 15 in the foam exhibits a unimodal distribution of pore size, for

example, pore diameter. In some exemplary embodiments, the plurality of pores exhibits
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with respect to one other and the polishing
conposition distribution layer (8 in FIG 1, 28 in
WOo-2B9/136.and gui de plate 31, and project aboveP@TES2009/048940
surface of the polishing conposition distribution
layer (8 in FIG 1, 28 in FIG 2) and guide plate 31.
I n sone exenpl ary enbodlnents the vol une created by
a Masa pese ersfirom abputt Ihzangmietos ki #houé | (v In Ether pxqopmary

enfiiiiafn e bl Potrd Grbies Fatted hresya, R08 apfita nan q abou

5028, in FIG 2) may provide roomfor distribution of a
ol i shing conposition on the surface of the polishing
conpegirtingmowd it F1Gh 3AF N ah A4, hd polishiGg sirfa8l 4 (F1Gs. 3A-3B)

or 21 1654405 b el ARaverrE THB1G & g LBeFd pEishin clement

24 st b Ui 3’ @a/ﬁub(st%nﬁmfﬂe@su&ac@@r By B¢ Bxtiddd. bdh RRain

anount t hat pends at | €ast in part on the materia
presévtlyautisricd ﬁmbgdlmentSh@t lpwtt i®m0h§hleg ewnfrreof aach ndli@us polishing

d d f fe
cleffiRt 57k Rt S ool BbPt)s VIR RRREb Gt Sprtel pshifigh.or sochs,
whit®l th&iaR@ tHeRFRA S biiAesdph gebzugs %mdx@y %hat{r&lsi BndHhGlikd, Such
28 in FIG 2). As illustrated - at least a

potss A § iabihe pplisties pafacs maﬁg'wbﬂoecﬁ@h{aée dlsf(ﬂbldtlmg #g@gintaining a

LR e N e
thepfdurad) anidie snteffaceee(vlekni ansubstfate (not Adbwir) akll Che COYyrespdnidaty porous

may ke sliding or rotational contact with a
Pogﬁﬁggﬁﬁpgnﬁnot shown in FIG 1) to be polished. In

oth cGHERD peﬁﬁﬁ ré’en{bgﬁl Sollﬂﬁstpc?éd @FE% gk%@%é}é&[ﬁﬁmg

not pol I shing surface
sunfaredd odn@tmstpﬂr@dlitlhamng gmﬁralmmmdmal ahlblglamdfse Tdatpores 15 may

o i B° pel R wllerair o T aor PRRE CReRRbhghareihiG 3¢

In £¥d4tBd EmBEdifRAE tlﬁgpdlffﬁﬁlnggﬂﬁﬁe%%'#ﬁescﬂ@ésag Bbd 8¢ beseralfy
a conmpliant polishing pad. In some particul ar

Cyler)déwpll apillasrbodprdng § omdhep@lnshnmselr te 2hintgthiciflahigedypolishing

f 1 :
7T b T G PRbb S DBl i 4y Tor @Bl are possbt, or
expple, sdmlnﬁgl edceiitar; Abgﬁrﬁnidale aﬁ@ﬂi@lﬂk% Thp ehab&efi@RMimdons of

foam may be a closed cell foam or an open cell foam

theqogesegn cigl general ig spag){iasieasrdepn plosg vithstoyrisith, length, or diameter.
Th? K ar?cte DS P(E,l fe%mgrl%s i %an%egr g{{r qu)ltt %5 %108%%%%5 één) to about

oam e Unl 1on O

6 sﬁ)oa@n 1Jd8pt@é66m|5%mﬁpﬁl%u@5@07?hﬁh wilith, S6u1R mmml oMt 1,000 um
nbodi ments, the plurality of pores exhibitsa mean

nlbng@ gidzabofit D pratoaboutll ,00nomed dranteterabout 100 nm I n

ot h?n ot%er e ernpla}/ry embodiments illustrated by FIG. 4B, the polishing surface 23
comprises pores in the form of a plurality of channels 27, wherein each channel 27 extends
across at least a portion of the polishing surface 23 of a corresponding polishing element
24, preferably in a direction generally parallel to the polishing surface 23. Preferably,
cach channel 27 extends across the entire polishing surface 23 of a corresponding
polishing element 24 in a direction generally parallel to the polishing surface 23. In other

exemplary embodiments illustrated by FIG. 4C, the pores may take the form of a two-
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enbodi nents, the plurality of pores exhibits a nean

pore size fromabout 1 mMmmto about 50 mMm Referring
woomotssekd Gs. 3A- 3C and 4A-4C, the polishing seCT/HSW0XEH3940

(FIGs. 3A-3B) or 23 (FIGs. 4A-4C) of polishing el ement

4 (FIGs 3A-3B) or flanged polishing elenment 24 (FIGs.

4A-4C) may be a substantially flat surface may be

dlm@%toaaleﬂraymf chapehsi 37 ipdyehedcy chrrckey @ere%cﬁtﬁ@msrsreﬁlfvsa portion
ofﬂlglp!oﬁ%ﬁﬁ%]glﬂfacg%l shing surface of each porous
pol'i shi n

nment i s made porous, for exanple with
m ciofctpr excsnpldrgcenbogmininiog ﬁle(l‘fhaﬂ)l@ﬂ’l£37 ibay hwdd wrtuahlyyany shape,
t ake t he forn1of orlflces ssa ewa rooves,
forepampisr eylindrigal; figngwlpe recsa&gﬁ %&Z%éﬁa@%lﬁ@leﬁa% &l ng

coRbinhBGR tHA¥oqh sBﬁie fei‘&hﬂalhgﬁéjp déi'uﬁ@ﬂtk QH@ Hé}gh 8P¢hch charbnel 27 in

mai ntai ning a polishing conposition a work
thel dl@\gtl@h subdfaptialhbrasial® tbepolsﬂhm@susﬂ'am Zg/oﬁidm pshsghwmg ¢laments 24

ot S i nter t ween substrate ot
is sp? m)tg Eﬁgf%%%? %laaﬂaf) 67655 st ot sﬁﬁﬁaplarye bodiments,
theedrsgg%@&tsnal &es sr&a%mh%%m B the %ﬂ?&ﬂinrgﬁ%ﬁntialll:y%}arﬂéf 8he

the polishing surface conpfi ses
polpsbm@suiﬁcd: hﬁbf ‘émeevogdn@ eleingnts PHisrsdiectedito bafipl dwobedd square

.The pores @d f,rom the polishing surface 14
ml?rﬁfl’ﬁ?eﬁél%zélt‘? g‘aﬂuﬁg eh‘gﬁt 4, as ghovvn |ngFIG 3C. In
ar
&l AL-edr ﬁggt’rﬂgé;rg‘%ﬁ{bod el S%Ph%}?ll 159 TPELBRSand

pores 15 t general ly cyl aries
corapli @t diatgyial,rsooh amaacqm}bhaslhnfm@elswﬁodlymem If hle rstlppctrhkayer can be
pol i shin enent 24, Th ores n d no
incorRaPl<h St A it e a6 Soputant RuESiRE St GiraRible
prdvile £FRMBleSreSRRIEREted t@F4ra MEpAMshinB ¥ lARd Qh so@Bexdhilary
i ke.” The characteristic di mensions of the pores can,

emppdigentsy dic sum)rslpmri 1§ pesdicrably anagle i | comiptnssbigi oty naeric material,

i h, |e h
foiff by Bl T TR ool B S0 ARH GRS L L osPRksits may be
pre@&redd 16,5600 cRFh lﬁryd&ﬂéddamélﬁmthe Bolishirecel&heds, abRAstMPoirtion of

wi dt h, about 10 mmto about 1,000 mmin_|ength, an
Psiseripioys aplétnziclgnentmasnbetioaned with thasuppersjayer as a

PO A50L5 AT B 4 o

sufpourlaydrt y of channels 27, wherein each channel

ext ends acros st a portion of the O|IShIn
sur TaRmoOsKesp %{'Yéa}ng fh?gwamrf @w%@n&r@ﬁ%ﬁ polyieric material

sel@ét@(f ﬁBﬁ’itkllcho'n@ I?atlghlrﬁﬁﬁééoﬁ}l&ﬁ@ 181 AlkileHe HE%Q% lh&d rEﬁ’e %B@urethane
ancg;(!rilezlt?ld{st?tgrs ilgrsisoaf{: elTéle eﬁppolrrrgla;rﬂn&%ﬁ‘ungggqmgmgg a2@dofarecty of

ad(‘i: 8ona(:f nPa?erlalsn guch as fillers, particulates, fibers, reinforcing agents, and the like.
The support layer is preferably fluid impermeable (although permeable materials may be
used in combination with an optional barrier to prevent or inhibit fluid penetration into the
support layer.

Polyurethanes have been found to be particularly useful support layer materials.
Suitable polyurethanes include, for example, those available under the trade designation
PORON from Rogers Corp., Rogers, CT, as well as those available under the trade
designation PELLETHANE from Dow Chemical, Midland, MI, particularly

PELLETHANE 2102-65D. Other suitable materials include polyethylene terepthalates
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polishing element 24 in a direction generally paralle

to the polishing surface 23. In other exenplary
weaiddsssents il lustrated by FIG 4C, the poresPCEYSI00K&I8940

the formof a twodi nensional array of channels 27 in

whi ch each channel 27 extends across only a portion of

t he polishing surface 23. In further exenpla

(Piehp tiephrsnfos exanpile Bl osicnted Rl wigoly W@H@M@w@ef dytrade
dessf%?at’ﬁgn M LA%X ARLR us 8%;{(168 BifeRbhee {srdvgpg}fé %gl Rubberite Cypress

ang "trapezol em sp herica
SpogyeR utdbbt Blra)sludtthl,dheQSantzl Ang o0, mcbnﬂiearayle dodigahition MANDTEX.
t he ge pt h of ach channel 27 in.the d|r tion
subdfiapeishinge ﬁla?%mef&omesmm Y%@tys Tafgrals,gvig polymeric

ma&é?%l%ﬁgsﬁ}‘efbgreﬁl Sgg%ﬁl%@lfvdeﬁc %?alt&&'isei%lhee e SLafpr@about

mm to about I'n ot her exenplary
polmrtmhnme molyactyletese poysingbdtoloh adblyastess, mﬂyc@abﬂnawhaam@lcetals

o pl g S e a0y BIERR NG B Fen Bl b8 eovemouss,

IncS eWefiRgdon, @Ew)e Iﬁ YL @J@@ﬁlﬁla&fbn%élﬂﬁ&ltm a€ [QERb RIS f (E R lishing
to about 3 x In further exenplary

clegehsdomphiss 2 theh@oglaﬁpmquuratﬁeme 6 oaprréate, pobyivexil blcehol, or

Cm%g%agmpqh %ng material, such as a conpliant rubber or
THe support Iayer can be inconpressible, such

as &hé pglhﬂmfg“ élemeal myhtosoRgris®uteihrqdeodmadloy other
conpreSS|bIe to provide a positjve pressure directed
compowicdnateieal parludmeniyr stmRleanctphpasbrrlates sffaMas particulates,

po HRed LR gSSI gfatest iers, WBRBEdatibAY Bk Teo? RY B gﬂ?ebll}{ BORAE efﬁfbofﬁments

onpr ymeric materi oaned pol ymers bel ng
polmsh&f@aslemelnts amg b%@mﬁeeblqmicytttp ahd/omiitenalb/ &ndﬁ]ttn&_eb@ including

cel | be pr ferred.. In sone ex l.ary. enb nme ts
theg¢in ﬁE‘SIrS C%fl BRIt et a&rtcogl 1911 We@f)? Sjiﬁa

em%eam{elnﬁseeleahemy RSN 1B EhETRR s R Yo b HdIpdhiick RPANI)
the support layer as a unitary sheet of polishing

soldupderths tradd des@iatucm ORME@@waaﬂeéﬂr@ﬁpmmom@yem a

BT PRSI g BT T G B

colfRlc8¢d Blert FIBctEdd 4bB0E, natural rubber,
styrene- but adi ene rubber, neoprene, polyurethane and

conBhnguidepiate prartegnademafe wide ryemtymép@terwﬁy syaliras tpefymers,
coﬁocmg&lss ol@*ng\f' &éaﬁ+l I{h gcfnﬁfo%ﬂ%st P Q(ﬁllb E@ttio%{s tﬁérgof SA?Ch

ers, rernforcing

no@denduteng hrk(thuTﬁl &nﬁ@”ﬁﬁ@ﬂil& pryYI&'JhcIrﬁataﬁeﬂﬁﬁg@bfaﬂyfﬁr&fbﬁ‘ed and
i nper neabl e galthou perneabl e materials may be used

poly, ﬁar%li*?é‘i’snlﬁ‘f" £ ﬁeq/\ﬁotlﬁg%bf‘o@ﬁfﬂﬂﬂﬁlly w&fHi er to prevent or
i nhiri Bpt%ﬂé'l golps%ﬂfgt croﬁ{ﬂogﬁoh 'aﬁs@rlﬁlﬂf(‘)nslé%? ‘ﬁ{a"y AR made of a wide

variety of polymeric materials. The polishing composition distribution layer may, in some
embodiments, comprise at least one hydrophilic polymer. Preferred hydrophilic polymers
include polyurethanes, polyacrylates, polyvinyl alcohols, polyoxymethylenes, and
combinations thereof. The polymeric materials are preferably porous, more preferably
comprising a foam to provide a positive pressure directed toward to substrate during
polishing operations when the polishing composition distribution layer is compressed.
Porous or foamed materials with open or closed cells may be preferred in certain

embodiments. In some particular embodiments, the polishing composition distribution
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Pol yur et hanes have been found to be particularly
useful support layer materials. Suitable pol yurethanes
WO pbaskess f or exanpl e, those avail abl e under tPEI/US20¥048940
desi gnati on PORON from Rogers Corp., Rogers, CT, as
wel | as those avail able under the trade designation
PELLETHANE from Dow Chem cal, Mdland, M, ) )
laygrhasibetivegn apowtE 0 gl Wiprppcat porogih el agyaltergtize embodiment,

erials incl ' )
TSR LAY ANIPLIRTS 8RR D AUESLTED) pr ol
hydroghilialtehanadnt ¢anebtorhdetaesictmatly ana MiEARS atasit S hbout 60
as k@nde rubber. sheet.s. avai | abl e .f ror? ubberite
peregH s‘gelglﬁdﬂ GEV AL RPripiogg s fase dprige Polshie pPaFALionEA
ind . . : ‘ e
L e L R ) NI TJS4B o s may
substanhalhp iyifeenily disaibertd apalisbeigngnmpositien rewss Baistdieef the

BB TSR BLBIEhS P Sh HEEand By R Bxpagtgpine. T
poRMieSIn®ioRitioR Qi tEBItRAN A2 $na oAfIRt iatimdanail rabtent clements
under the trade designation LRI N (avail abl e from

sudh, gs bafiigogroowis (Netrabaws in thedigures).| neresgershthe iy, to regudaserthe flow
xenpl ar.y..enbodi nents, at |least s f th | i shi
rae S B SRR Sl o She SRRty SPafiE) LB Athents,
theqlligliag yompesiti@odiyiibaybn Rlyeodialinclode €@k igtis@Tdifferent
thereof. The polishing elenents nay al so conprise a
magegiaty te ReRIgVH IR POThIng (ERpos o Skt BiGtet BaryH)E, depths from the
poﬂiﬂl‘fﬂ%“&&{&g _for exanple, netal particulates, ceramc
parti cul at'es, polyneric particul ates, fibers,
comnin swahd exesptidrg eedbdinames (stwee.bi K€ 6BR ane ot aiane of the polishing
enbodi nents,. polishing el ements. b de .
clegieatsipaciariuge amapay corn el qrfa&%”@ H}eﬁw"ﬁwhem@ﬂla@fl& glement,

altlgdg%%%héh id éﬁﬁgﬁm%ﬁ'tqg‘ n@tsneqﬁ?ér'%ib qh 's%%é @Hl'B.bSit?nenfE? LU S c@Bed in

i nati ons thereof. In other enbodi ments,

W@12686/05 TR0 thewormeiché pelisholgaienentsar mchsle stworseralesicepressure,

| yanil i nes ( PAN sol d unde .he trade Si at.i on
coRR B LB S TG ey HECBh LB el i LRgirient th
polizhi miXpichde USEAdowektndhg mrbﬁ%hume bheirethe airbdtodl doymal to
or thermally conductive fillers referenced above. The

thegmligl@;‘ng safacccampe useetrasprent Lgycareanddgriteangpagent polishing elements,
to %Foéxﬁgﬂg%b%%a[léﬂg i@t?nr%goqlay ei;sﬁin% ?)9(%%%% Igﬁgefsbrige(g i%ﬁé; ceocg)]pr.ldig\g U.S.

I COomposi I ons

ProVidiod Relteat Apglication Noqell/d53, 4k fitgelklae 19021008efiilel “POLISHING
material is generall é preferred ol ycar bonat es

and
PARL WA THIENDPOING WENBR W AND SYISAENS ETHQ@P OF USING THE

SAQRE b-onal  polishing conposition distribution layer may
al so be made of a w de
The term “transparent layer” as used above is intended to include a layer that

comprises a transparent region, which may be made of a material that is the same or
different from the remainder of the layer. In some exemplary embodiments, the element,
layer or region may be transparent, or may be made transparent by applying heat and/or
pressure to the material, or a transparent material may be cast in place in an aperture
suitably positioned in a layer to create a transparent region. In an alternative embodiment,
the entire support layer may be made of a material that is or may be made transparent to

energy in the range of wavelength(s) of interest utilized by an endpoint detection
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variety of polyneric materials. The polishing

conposition distribution |ayer may, in sone
wepodsssent s, conprise at | east one hydrophi | i BCT/US2009/048940

pol ynmer. Preferred hydrophilic polyners include

pol yur et hanes, pol yacryl ates, polyvinyl alcohols,

pol yoxynet hyl enes, and conbi nati ons thereof. The )
apRyBItyreliceripd ttepsnarant Apaderilseion p ARNSPap slggenydiysr or region
. f LS o provide a positive
Hw§¥§§§%?§i @g%¥%%£%@a%€%ﬁ%ggg%bstrate during polishing

opeFatthansrayae nsddrebopalthsteirm ¢ tramsppeat’ tis anerdicd te ineliide an

| ayer is c Porous or foanmed nmaterials with

ressed.
clegisah 1%“@852@% at lﬁﬁlﬁbsﬁéltlﬁﬁ@fré?spéﬁq 19 cogrgy 4 the range of
waSQRRSh¥ROF SBiterdR uBLIR AR én@l}ﬂd)iﬁf d&gel:t’ﬁﬁ'a Hh@s. fiD&rtain exemplary

pol 1'shing conposition~distributionlayer has between
emabdintentsQthared dpdoiudet@bop epieattis pes 08¢ pymofasoarce of

al t ernat.i ve enbodi nent.,..t he poli shi.ng co Sition )
clep By R iR o R fisnog aR okt Pl R o Mlg ieht
infEXS&REIR, @idRveR HalioGy kg lddAibehatibhdthe B aBB SR IRkeWah @6rtain
mEreferably in a range of about 5 to about 60 percent
c

gdivsntshthetternpiteanspracrt” Imepns diroideastiatioat 85°Gur gngt least about
3500k 120 N6, QRESALI NS -aPo'u'% 609 3t 1%%%?5&'%0/? PRI BB SR0%, at
he '5O1 I Shi ng ednpositron drStribdrton I dyer iy
leaStLadS 1990% adt l1aastabiofi09 3% Yo finstdyi 4o W tveavalep@thi of itBi@st that impinges
conposition across the surface of the substrate
upQthidne AgBsnaEe s SlemeRt: kyer ahicgipniniapyyicddcrsiraughi f or m
00l i Shi e M : ) o ‘
P A AR 0% A ORGP AOS SR AA T g
ex@nyd Aryassnealirhéres at fpagtane polisiong slhment is Krahdparchi. glaraeldjtional

ores, and.the like, to requlate the flowrate of the .
eX%wlia@rﬁfﬂz?%HB?ﬁ%gf (s lﬁa%eﬁms?ﬁ HGanIPATG ;aflﬁ e adfesive
layeX SPtha YR Qi AR IS0 trifiBal. 118 Mty CRERARH dbdiments, the

di stribution layer can include various |ayers of

supioftfleyanthe gaitde piad, she polmbingevmpdaspn dutrjoitios hiyey at least one
mpositiaon flow.rates at varying depths fromthe
pol i HEESl PG et Rt oy Brreo I ABT4I enboi ment s ( see
e. gThE bkeseRBlsclRBR i9FurtRf Bir&ted fo& Mothb& bf ﬂgn%ea PO pad as
may i nclude an open core region or cavity defined

desgribed sbovien popligkigsproetsennmethodipguding sortacting a surface of a

. . equi .| i .S, o
s AR R b Bt ninihad S Re AR RS o Bplishine
cleglcaipaticasorhdef whieh aenses s, el deitecly owEas thegolishing pad with
conductivjty, aci tance edd&»currents, and the

ca A
respegtdo theﬁu%{ateatﬁcﬁgﬁéiﬁ tléwéfﬂ'%eﬁ ¢ selpigrafso 1 Spitap cperap gy
e BEHAR, B ehIRE Nl FY RS TREPHE, HREFDEGerlBert BE polishing pad
surfacans p dreerubsttay arrgacan8hitable warlkspahi@nds polkneWwh mgthe art, and may

e STERY Sorsls 0 A0S0 £ SOSRPIEAD0AOR B,
W0/200233736.

The polishing pads described herein may, in some embodiments, be relatively easy
and inexpensive to manufacture. Suitable manufacturing processes are described in U.S.
Provisional Patent Application No. 60/926,244. A brief discussion of some exemplary
manufacturing processes is described below, which discussion is not intended to be

exhaustive or otherwise limiting.
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Provi sional Patent Application No. 61/053,429, filed

May 15, 2008, titled "POLI SH NG PAD W TH ENDPO NT
WHRNDTR6SND SYSTEMS AND METHOD OF USI NG THE SAMEL/US2ZDh®048940

term"transparent |ayer"” as used above is intended to

include a layer that conprises a transparent region,

which may be nmade of a nmaterial that is the sanme or

di f flepemt furthsheramp ey prmbedncnss. apphedgiapaking a gelighing pad is
pro {h@ wetﬁdgj&%ﬁﬂ{gsfon{lﬁg aﬁ%&t‘lﬁrrgg; of pofli" 0ﬂ5h11r1§ %l&ﬁfgnts, and

be "transpar or ma e transpar ent
affﬁ;mg thic pgraue @b il eiernpmteﬂsau s@pba laj'ee retetaimémbalimants, the
t nspar e nat eri al lace .in a
1pfpdesdpinpigg|tye %@ﬂ%ﬁ%ﬁ@& Sa@ew%ow@ ige gf a gas

satﬁfa@é&%ﬁ&lmélﬁ% 8&ion! rﬁol@ gadftaefEMtvb Y xREP@d %Nes atg|a§ upon

entire support [layer made of a material that
reaohom’wyfotm arpetiemdry mmpam ewﬂdlng) obmengyre crmntmsmgaﬂgﬂéymér

th L. t outil
sy Gt PO HA S se® e Plgng et 8Re REPEPAipIg polymers
in 4 Mlvéht!HROEARMBMinELbBITROEs therdREt (Rtidu@dédlspensedunl e,
for exarrpl e, transparent pol yurethanes. Furthernore,

thermoplesits pebver, ancheonekinations thanenfar ent ” i s i ntended to
inclu n reqgi on that
subg Qe aff‘n (Fdlt??l}ag%%lboa(? }eﬁ%{lfs {0 gﬂlgorﬁgt% %Ig%a elq eto ‘;fha npo%shllng surface

of M@M@hﬁ[g]él&ﬁ@ﬂt edy bovhgaasd, fui éxlahﬁﬁed bbﬁnjaﬂlcﬁlﬁd@l@iﬂgﬁ calendaring,
det ecti on. aploar atus. In certain ex@gl ary enbodl ment s,
megchanigh dBingt lagatdsidinge needhp Bynehing. SRSFEofoapRg chemical

prot%géésﬁr]%ga&{ cﬁ%lﬁﬁ&ﬁ&ﬂ?}%}lggﬂ C energy to emt radiation in

rmo trav light, visible light, infrared
|'i gkemplacy enasients af polishingesds devibg patous pelidhivey dahents
and the like. | ertai n enbodi.nents

acoor¢iag %Télp é)ﬁqsent UFQgRY Bgve aLeps %’B ! he (yﬁ%réctﬁrlstlcélthat
enalb@@ﬁfen%@@iﬁta Bty 8t pdIRRRL a ?f)l OkiorO % sBine éﬁ@S%fltl}apl‘%Petrred

% at | east about 70% | east about 80% at | east
embb«hmengopehsatng reds bf @b(pmselgﬁ%clqsmegney gglpatlcldarly well suited for

i nterest 4 Lpon
eht P ReRa R T EREn (0P o HeB SR IR Gng ntgeratcd
mrhht%raﬁﬂ RéRLghduckdt ®OI¥Bs. %@mhﬁr&eﬁﬁﬁﬁd bfB&difents '@e polishing pad
%gport layer is transparent. In certain exenpiary
desspibedinbistdsclestird mas proile aguitages eycratobivking ppds that arc known in
thdd-Ansparent. In addi ti onal exenplary enbodi nents, at
|'east one polishing elenent is transparent, and the

adhesi sseniphy, e s@ne ctdnepl sy Rpdodinh@ys i paticshiag & according to the
transparent. In further exenplary enbodi nents, the

pr@%@&c{osp@ﬁ@y agt Hébiﬂ?r 5eéa15|aéft'(gkmgﬂ1é1uﬁb1pqeg M} ﬂ]@ 'CMP process at the
1nt Jm%%{&éeﬁ'?héjﬁoﬁfs njé@‘éhff?& Aﬁﬁ@? thé ﬁﬁ;strgt@%uﬁﬁ’ée' b%lfﬂﬂ%hshed

enent or a conbrnation i's transparen
thereby 1rnprov1ng the effectiveness of the worklng liquid in augmenting pohshlng In

other exemplary embodiments, a polishing pad according to the present disclosure may
reduce or eliminate dishing and/or edge erosion of the wafer surface during polishing. In
some exemplary embodiments, use of a polishing pad according to the present disclosure
in a CMP process may result in improved within wafer polishing uniformity, a flatter
polished wafer surface, an increase in edge die yield from the wafer, and improved CMP

process operating latitude and consistency.
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The present disclosure is further directed to a nethod

of using a polishing pad as descri bed above in a
w@olwastenyy process, the method incl udi ng cont aR@T/HR089/048940

surface of a substrate with a polishing surface of a

pol i shing pad conprising a plurality of polishing

el enents, at |east sone of which are porous, and

r el &t fupdiey cxemnlay combedisants HpRf analishing pad #8Haworoysslements
acc{otljcﬁné ﬁ?ésgnttcﬁ c?&{lfaedrﬁ ﬁ%rfo@é‘s'sa'm%gf Latﬁger lllegﬁét&a&gfers while

rtai exenp ary e |qu rd may

malreaiping\thél ssduired dﬂfgrd:mf@uffawutbﬁjmm fo t)bltamriﬁgln ship Iy@lmqﬁocessmg

R L T S T

N SR e

cofBti@ien nay, in sone enbodi nents, be relatlvely easy

and i nexpensi,ve.to nuf act SU|t cturln
o EsDERRR R Finke D B0 fodne BRYHR B iL g 6
iRl Gathi ieftrdiRe tHe IShowid nof ipkitifs cLlingltks Si on of some

exenpl ary manufacturing processes I's described bel ow,
whi ch di scussion is not intended to be exhaustive or
othermﬁse i mting. Thus, EKAMBEESer exenplary

thod of Ki
o 00 BRI ihe A e Shepirie G PP VArieg: Hegichs Srivgpagine both
podAl ASndRpbBhE PElisBlrRNEEhShts @H{éh@ﬁafy' bl 38d tdBrepRE PUBshing pads
pollshlngﬂelenents to a support layer. In certain

corapiyag aphrality of polibingoddenents aldiesd for mnpgrttlaﬁ@rp@h%@m at least a
pOIQ%l%l 0%“{ gg)lﬁﬂnsg%[&%enpﬁyatré B!) ﬁg h@l onqurm%rgglr% @ wglaf?'em at least a

poftdaA I ch pmmstgoelsmlhgbleamt Mﬁﬁpr@seg aplutplirn ofpale:s.i on to
forma polyner, injection nolding of a m xture
Ex l'sing a polymer dissolved in a supercritical gas,

' nJ §6ilsl QBmPR! il A3 Q th@pf%h?ﬁraﬂ&?oﬂgoth Fgl?ﬂr?? ﬂ?)lh@hm% elements

polymers i h a so vent ection no
(Etdngrlenbagbndpordbucpd ahmg edhrﬁqmar @Edmipte kB)tlh e\rlmip;b(ﬁss are distributed

ol yner |nat|o s .t her eof n certai
Su'ﬁaﬂ@%ﬁgﬁbm CtolF e golthine Flsmee t'lb“ S iopatteRelshipe elygents were
pre%@ﬂeki%?'i@gct%ﬁ ﬁl@fﬂﬁlgocff a%&%rb 2hinpEsigk @%B‘me‘?@i@s@l@ed ina
imparted, for exanple, by injection nolding,
ﬂqmahéhﬂhgwng, nechanlcal drilling, laser drilling,

nee h|n I Si f j , ical .

or e bePkRdoL BT PEHE B QR EaaBeR, fbrizol Advanced
ML e f@l%vélﬁncp QH)ShivIHG Pafts ihdk oTS QN QWSR3 09 dfForce

el enents according to the present disclosure may have

way selpdieds Falletsnfabe aemertastiqpobrirghinesvarp fad into an 80 ton MT
Arburg injection molding press (Arburg GmbH, Lossburg, Germany) equipped with a

30 mm diameter single screw (L/D = 24:1) at elevated temperature and pressure to
produce a polymer melt.

In comparative Example 1A, the polymer melt was injection molded into a
32-cavity, cold runner mold (solid shot weight of 9.2 grams) to form substantially
nonporous polishing elements having a hollow internal cylindrical cavity and weighing

0.15 grams/element.
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15

enable their use in a variety of polishing

applications. In sone presently preferred enbodi nents,
w@oiopssiensy pads of the present disclosure nmay BEI/US2009/048940

particularly well suited for chem cal nechanica

pl anari zation (CWP) of wafers used in manufacturing

integrated circuits and sem conductor devices. In

cer thEraaRle AB BISpLehBodY Hetested undenbevatad taigpgragre and pressure
i AR i 2 TR SR AR A Bk B e
delweﬁﬁwsmm (avaiighte freweTgek el Ince WatdirmeviAg, resulthgd instbimafion of a

0.8 ER R e ger GUbarsisB: IRt HBY e ebuigoen
andboll ir ik A AGR BRLURSIb A RRY HRMNGLSYT (AF Rulle &Bﬁ (solid

pad’and the substrate surface being polished, there
shatwzightioh §. 2t dreme tb deini p@nespolcshmgrﬁéemmtkhmgng i boliay n‘uernal

o TR RS 1 o B R SR ity

thrB@yholieghe GBtiRpodikhify BRhRn€i shing and/ or edge erosion of
the wafer surface during polishing. In sone exenplary

e nba" 8¢ fasmesatuigs éorcﬁraclazwl afdlg exgrudad mede tﬂﬂmen@urteosowm injection,
pa n% sesﬂ%eg drlnggih lIjrngsf anrgi cfilaqllia Oil]lg%e %uglr?r}{a zeealiln tT]a#)le 1 for

corﬁp&mﬁﬂeﬂxamﬂenAsamﬁflane an incr ease in edge die vyi eI d
fromthe wafer, and inproved CVP process operating
| atitude and consi stency Iﬁa‘f’lﬁrt her exenpl ary

eTOot e Sy et gﬁl St WiN P TOUS  ample 1B
el ements Accor ngz% e pres ﬁg sune may,

CI III t I'.‘I UCeQQI II nr gef T allc?l&orqus er :‘ ‘V Ii I(rorOlIS)
mai nfeinl Pﬁ@ﬂﬁ%qﬁﬁieﬂahegree of 184 ace|uni f ol 2y
ber o o B B e pad-sur f g o Tequirad tr
or de£one3 eipgraiupe é@Dl shi ng Lnl for A0th# of the wafBs4
condr s e ng- pade Accot ding €4 Lhe
pr eséefc @IQ@F@QW@(NWZIZIGS’(I@A/ e i1l @d6rbated|with 2156
refe ncn LT mo exa | es.
|IIuS@r%ﬂS@evh@ﬁoﬁwaEmhdhs fcr preéhrlng both poRdus
and hing elements whi£h may be u to
nr an&fr&i‘d E%ﬁ&a‘ﬁugégé 2 ds gnnhrl S nn a n#:nr al ?f y of %66’
poI|§ﬂﬁwgkemwwdhg©mdﬂflxed tq a sud@éﬁt | ayer, whHéb&in
at | t he polji shing, el enents are
noreﬁgﬁ)eﬁfgﬁgﬁﬁ&g. Wi p Ad—wherein—at lleast gﬁ

Nltrogen Injection Time (seconds) 0 1.5
Injection Time (seconds) 0.29 0.2
Peak Injection Pressure (kg/cm2) 1863.1 1687.4
Pack Time (seconds) 2.5 1

Pack Pressure (kg/cm?2) 703.1 246.1
Cool Time (seconds) 12 14
Clamp Tonnage (kg) 79832.3 36287.4

FIG. 5A is a micrograph of a porous polishing element of Example 1B after
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portion of each porous polishing elenment conprises a
plurality of pores. Exanple 1 This exanple illustrates
waQ bwpssspar at i on of bot h nonporous polishing ePEREL1089/048940
(Exanple I'A) and porous polishing elenents (Exanple
IB) in which pores are distributed substantially
t hroughout the entire polishing elenent. The porous
acq@éqhng% Hythar sxemplarygpodipey of %Wl?sr‘ﬂf%cﬁli(bﬁ rib B dRigiggraph of
theg[{lorg}s O?ﬁ%]!ﬁ{lg lefeg{agg{ 615AIL' Iteﬁ g?& rfagfé:r £ S&klﬁﬁﬁg,\f@g glﬁgﬁa[ in a direction
su‘t(s%ltla]rhﬁndﬁiiﬁl &Oﬁé’@ohﬂh’fn@ﬁﬁﬂpe LBbs‘eldml thé\dﬂ(&ngteﬁh of FIG. 5A, the
Materials, Inc., Ceve having a nelt index. of
megn gpreAApRas AT IRy 2 3%@@%&% @e@}é’ﬂ @elfeéélze | Jearingd as

30 ?/:%? Rr%b %hem:t)and.a fc’cf ec{zlaf%loolny Jleetrpho%en glz\eNﬁlsF R,ub n W tﬁrmﬁgd Elso {s.686

I'njection nD ress

ni—@l?&ﬁﬁﬁﬁum%é@ﬁé’)wa?ﬂé&bﬁﬂﬁ@d W 3.y &Oaﬁtmhe in¥Bh 8k pore size was
single screw (L/D = 24:1) at el evat ed tenperature and

detpreigsdine] 30094%oduce a pol yner nelt. In conparative
Exgggle IA the polyner nelt was injection nolded into
Ex avity, cold runner nold (solid shot wei ght of

9.2 Tﬁ[s%'iﬁ%pfe%lﬁﬁfa%s%lﬂ@ﬁ&ﬁﬂﬁh&{ bﬁ’a PABROPAMRINR drdHt 'ﬁgwhlch

el ements having a low internal cylindrical cavit
poizs droistyhitad smsla@tlgﬂjamby@lt themoelishing Bxéaeploé theRlement.

it i nj ect ed | d.te
na NrEdofls Botffiihg SHES Mot RERHE b e TP Sieyite &
thefhbp A P oPplirbthhdce@ skt NEPE bISE3 RUB 022:P3$Ju6ﬁ26164dv‘éﬁééd

system (avail able from Trexel , |nc.

Mé\’f@wﬂ thilfhgcheﬁelﬂl@ﬂf D} hwyings 2 oty igdegig %I%ﬂ& grd 35200 g of force to
forﬁlu%e% f:aﬁ], t &gg({lrlér%li %5195%@1% él&]aé Qggu}llqger){;{ﬁ ltS m%qg diameter, as

ercr rog yner
desmbectgemmnymbdealﬂ daﬁxq)atdmﬁzemaﬁ@w tA, cold runner nold

(SO|Id shot wei 0 gra 4 to form o ous
pol T8 pﬁlgshérr%ewﬁ%e%ofh%wﬁ@tl&n Awldegwotiphiag f rnent was then laser
drifi¥d o eEh %qalgr(ﬁél\ﬂ Ll hﬁﬁﬁr{ggaqu‘l@é 395 n trhﬂoﬁ!@la@&

pores are di st stan 'y througho
(Caererént dnpoBargh iCiiaga dEA)mpﬁratmErmth & nwmsatamdqmlsb oatcgapdtition rate of

1E Soproiet et et ast | NG 1 ARSI Erahgp mm/sec o
300 MG BuPfife %dié!ﬂtﬁle9zge§écbﬁhs£ﬁallg 2LcE@fdsponpar ati ve
Exanple 1A and I B. Tab

The porous surface of a porous pohshmg element prepared according to this
Example 2 is shown in the micrograph of FIG. 6A. Fig. 6B is a micrograph of the porous
polishing element of FIG. 6A after cross-sectioning the element in a direction substantially
normal to the polishing surface.
Example 3

This example illustrates the preparation of both nonporous polishing elements
(Example 3A) and porous polishing elements (Example 3B) in which pores are distributed
substantially only at the polishing surface of the element in the form of a plurality of
channels formed on the polishing surface.

Porous polishing elements were prepared by injection molding a thermoplastic

polyurethane (Estane ETE 60DT3 NAT 022P, Lubrizol Advanced Materials, Inc.,
Cleveland, OH) having a melt index of 5 at 210°C and 3800 g of force. Pellets of the
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FIG 5A is a mcrograph of a porous polishing el enment
of Exanple |IB after cross-sectioning the elenent in a
walzooeesscon substantially parallel to the poli SPETGS2009/048940
surfaceaccording to anot her exenplary enbodi nment of
the disclosure. FIG 5B is a mcrograph of the porous
polishing elenent of FIG 5A after cross-sectioning
thermaplastierpohyurpthane weteded jnghas Epedl 449 tan injechion mrldingpicke(Engel
f 0
MARCRRIN SO PREco AR 2P RrUEERE BRI erd (D 04001
at cteditahtcppranst 2ed pessudetogiradued péyd&. ML mm t he
stapdard devi atlon of the pore si.ze distriputio
detd gﬁfh%lao BlaStiepobagciRe TR ¥ Y FhteR Ses! @e@nﬁoea Sy, cold
rutﬁil%F il ﬁﬁ& v@égl% of34. Omgrarﬁé)% hﬁgemh@%mbeg hfold in%@ﬂ WaSne cavity
det erm ned as~150. 943 hm EQ hi s exanpl e
and a blask rnaxlté sisttén tjme@ptimr aavign e tamporbnss fpo&acmzpnfgof the
i.n_which sar di stri buted stantl X
oxt % nﬁ?ld t?{BP%ﬁ“{es fg“’&d‘P PR PSS @PE*.[% s and cldmp
torNRPRATOH MR cdNh TabRl2ement s were first prepared by
i njection nolding a thernopl astic pol yurethane (Estane
ETE 60DT3 NAT 022P Lubr i zEablAdvanced I\/aterl al's, Inc.

CI e CI allu VI e’ L I IIUC)( J.Wb allu
3800 g nff er pp SWN&WQV 1| y cy i ndr .Olyﬂ nnl Lshi nJ]
el efent s _deas UrliempertioalFad) )i n d| amet ef? as

des¢ri bedzgﬁ@gq@h{ )éra@h@‘(‘qj)l n conpar at ive E)gmpl e | A
The [poti sh ﬂgés[% p%rca@urgr é}n ] ecu on_ ol 9@ polTshing

el emelll \AD(‘ A2 B I I Qd f J | ||| a nllo

pol i|shi ngzép% W%@W@(zﬁ? AVI A 355 nm ul ?-JQA di ol et
| aser (COISefe@mSpeel;ilﬁrpm) Santa Clara, | CA) op@rating wth
a ndnosecmd%]@gw@lﬁg?@r epet t| on|rate pfgI5KFZ,

power—set 60=-00% T—watts) }]3 t—a—scan

IR O
r at e_het \M'I\ &Wlm% S@anﬁ‘ﬁ 300 m'r{Qnr‘ (rll Lnme total
of 29.8 s®cdnligectind P1@s@edeg/onds). The poPH¥s? surface
of & por omcpzpim@@baﬁdgj enent prepared acgor ding to

thig I:X&!T'@ a(#resssul‘g %ng the mcr grapn ?]hg FI'G bA

Fi g.—6B—+s—amerographefthe poerops po!.q.....EJ

el efent ofCop] BMa(Aceandal cr oss- sect | oni ng>9he el ement
in & direcliopTeubgedkd)i al |y normal | to t h63sal4 shing
surface. Exanple 3 This exanple illTustrates the
preparati on of both nonporous polishing el ements

( Ex&ip! kismicmgnammhow@gdbb ipBility oé Flamaals Sorhrdaypheribbed

rno%c? gnsert 01\{\‘116 poh ng § Jufice o as]’pto{rous poﬁgmng element according to yet

another exemplary embodiment of the disclosure.

Using the teachings provided in the Detailed Description hereinabove, individual
porous and optionally, nonporous polishing elements may be affixed to a support layer to
provide polishing pads according to various embodiments of the present invention. In one
particularly advantageous embodiment illustrating a unitary polishing pad, a multi-cavity
mold may be provided with a back-fill chamber, wherein each cavity corresponds to a
polishing element. A plurality of polishing elements, which may include porous polishing
elements and nonporous polishing element as described herein, may be formed by
injection molding a suitable polymer melt into the multi-cavity mold, and back-filling the

back-fill chamber with the same polymer melt or another polymer melt to form a support
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substantially only at the polishing surface of the

element in the formof a plurality of channels forned
wo@eowhssepdl | shing surface. Porous polishing el BCEHS209/048940

were prepared by injection nolding a thernoplastic

pol yur et hane (Estane ETE 60DT3 NAT 022P, Lubrizo

Advanced Materials, Inc., Ceveland, OH having a nelt
layer dBie retlishingelepntiaeanh H8uel (9 the suned. layps upet goading of the

ti ha f : o
moj bt RRER 4 BB RINANE R 8 foef) A1 9Blihing
clehreats, wittothk sufppxt legeri pped with a 25 nm di aneter single
screw (L/D = 24.6:1). at e] evated, tenperature and
ot BT srghgingt é?l%swsu?vﬁ%?n Rerhs SRR MABY mopraEt i
emBOUYHLRE NRAE oFRloke WaBodifERSt bLANRRAE AN Qyifther or not
2-cavity, cold runner nold (shot weight of 34.01
inofyrdamgs hhe éeyoi ‘(mpeaiplery’ hpracadirgatbd tanml ‘@nibodendant’l, meangthat a particular

avi and a bl ank | d i.nsert i.n the other cayity. :
e SR sl ¥ sPaSer oot R SR ey thgrgbodiment
is hENMES AtadI@st dnd] Bfold FerR BEtHRaEKaiR R EBPIBSembE iR of the
times and cl anp tonnages are summari zed in Table 2.

prevelieventipn.GThws, the agpedrecsg phibls PSroN Twgh ek éingingoa oy

em%fOﬁii%lheﬁpsn e‘li cé alrilr{rgl%b bgin{elﬂ s”,r‘iir? gged ?nqg(:)]cﬁmlelqts’ %ﬁrt‘inoatrrll etm%eodiment” in
poli shi'ng suFface of a porous polishing elenmen

vai@ B3Pl L § thrdwzhyet thanptdiatatmenpharmecesioglirafeAingab thd@me
di scl osure. Using the teachings provided in the

empedigiontef the seaipEXEP B ioadBBYE; of thapiaseridnvesspegirthermore,
thePEH AR ORAL YKeruDARR OIS RO AR HEHRTRAY B (RIS in any

0 a support’ Tayer to provide poli’shing pa
suigabboomelieg it enevarmat sndobimcineent s of the present

i jop. In, j cularly ad mbod; :
1 Sl ereitaniod Biysgmieant Agei e SRemelA s qgmens, it
willBk ﬁpﬁ@é’ia‘@@ 1% s é ﬁgl%ﬂ. hhna agﬁ%hfaiﬁthini@‘elﬁfmﬁ%rstéﬁgﬁfg%f@he

each cavity corresponds to a polishing el enment.

forpgaingmayyreadilypaincsivie nfaledremms te, vavibiiats ofeandioquivaltets to these

or.ous, pol i shi.ng el enent.s and no r.Qus polishi.n
erBRGERE Artly SbToG & i oRErR dBglasfe i ot o be
und'lLﬂ%z eiedile@o MRlitifatide SMbbddRIcBtsRel fHAB herlaboldt B falt®eular, as used
multi-cavity nold, and back-filling the back-fil

hergha thsaecifétion of Remsaend rangey be endpeints wrintghdadie inghedogtrumbers
O ont | ay e i $hi l.e
st Bt P BB R g IS B2, B 330 - 1o
additieén, il thmbchaused YerdcOr dart Agunc ltdlbahiodificdfbyanéd teshi'dt@ut'.
el ements _as_a unitary sheet of palishing elenents with
Fu{th@mé)gep 'gg ,ppb]l%}r,l@ps_ AP At redeTERCE @@m@retupﬁ%porated by reference

in ﬁl@ﬁ%h{ilie%a{oi RO sdrfRe o0 28TRAG RVidual 'i)ﬁﬁlﬁéaﬁbﬂ or patent was

specifically and individually indicated to be incorporated by reference.
Various exemplary embodiments have been described. These and other

embodiments are within the scope of the following claims.
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enbodi nents", "one or nore enbodi nents" or "an
enbodi nent", whether or not including the term
WO 200eiftosd y" precedi ng the term "enbodi nent”, PEENS2009/048940
that a particular feature, structure, material, or
characteristic described in connection with the
enbodi nent is included in at |east one enbodi nent of
CLAMBertai n exenpl ary enbodi ments of the present
i nvention. Thus, the appearances of the phrases such
as "in one or nore enbodi nents”, "in certain
enbadi met lishihigpad cemeritioga phmility of polighi@nelements, each of the

enbodi ment " arious places throughout this
Poliyhing §lraghty BHIaH & Ot TRECENE P ngtfléﬁﬁer% nqycpat of the
poﬁ’s;h' &ashedy mtresﬁ;ectttg @nE BF hdtdbaKE H@lle@ﬁc%/lhsg QUABRL But

of tthe present invention. Furthernore, articular

renfia@ning may/calslt iuart gprieeommiitceat palishingrurfebaefabe polidingdements,

may be conbi ned ,in, an itable nner, in one or nore ...

embodi oSl PRLOREE BRI ROt SOEEs PRatpsRolishing
clefiRhfiahd certai n exenpl ary enbodi nents, it will be

appreci ated that those skilled in the art, upon '

at t ai ni nyhareinupidedss & awrdias@f efch preodsaradighing glenmeay comprises a

r.eadi ncei ve of alterations to, variations of, and
ph%%ﬁ 92%%%?5 to these enbodi nents. Accordingly, it

shoul d be understood that this disclosure is not to be

unduly limted to the illustrative enbodj ments set .
for £h” heAehtlishngoad campising @ gupport lggerhawiaeReiat majof fide and a

[ [ [ d s by endpoints is

S“%ﬁ?é%%%gﬁﬁgﬁﬁﬁgﬁﬂﬁéhgﬁkwﬁﬁ% efs subsunmed within that

range (eag@lurdlity of polishingielemerits affixed t@theZirstoma;jds side 80the

4, and %%. In addition, all nunbers used herein are
SuppeL I 49 be nodified by the term ' about' .

Furt her ng rgﬁidefﬂla{te H&kﬁhg G @kdt %h?orasﬁ%é@&ﬁirﬁ Scbied fhfor S&hce

herein are incorporated by réference in their entirety
oppawitt e fsratmajex swikce abe ighide pbite pordioncd t@bhrrggslthapluiabity of

r.patent was specjfically a i pdi vi dual 1y i ndicate
oy BecIF RS o B B mor spbr ke AOL o Suisdss AR on he
su idrents have been described. These and ot her
enbodi nents are within the scope of the follow ng
cl ai ms. CwApmB! the polishieg plsmicnly cptend diompthie Sirsignajor surface of the
I ' L Shi t 0 . i.shin
L R S A I R e R S
| ateral mbeesiemtlcat ohdef the bblsdhinioclehente Bérapidctdiporous polishing
respect to one or nore of the other polishing
clegiceigh¢ s, but remai ning noveabl e in an axis normal to
a pol i shi f i shi | £ WaSH S
P 'V&J?lgre%"%t lt@%gaggﬁt&tl%f RO eq?dglr)rlékgqo%s Qicthen X fidds a

at | east one o I shi ng S cofpri ses
plupditpo$ p@os.i shi ng

3. The polishing pad of claim 2, further comprising a plurality of apertures
extending through the guide plate from the first major surface to the second major surface,
wherein at least a portion of each polishing element extends into a corresponding aperture,
and wherein each polishing element extends outwardly from the first major surface of the

guide plate.
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el enent, and wherein at |east a surface of each porous
pol i shing el enent conprises a plurality of pores. 2. A
wW@oiopastessy pad conprising a support |ayer haviPQI/ES2009/048940
first major side and a second nmj or side opposite the
first major side, a plurality of polishing elements
afflxed to the first major side of the support |ayer,

and4a gU|T He pplishing prshafsdpim 3 mhsteinapertion @f paghepodishing clement
te the first major surface,
past%%c ggg %fogﬁe%%os% %%%g% to arrange the plurality of
pollshlng el ements on the first najor side with the
fir r surface distal fromthe or.t er,.
whepei n THE PRThRERadp T Sl DA @50 TRV SHiTg ﬁléxFPtrlétafﬁxed to
then@storha ipHEifa Bg aR fadﬁégﬁveg&‘ bl ﬁlt@fk&% %e@&e@ﬂ %@su@?&% fayer and the guide
directlon substantial 'y normal to the maj or
plagi.de, wherein at |east one of the polishing el enents
conprise a porous polishing el enent, and wherein at
| east a portion of each porous polishing el enent
conpr i segha pplishid pddyorRiaiRaf, @hercdn cath§oRHihg BicR@nPRM a flange,
of claim2, further conprising a plurality of
angpéeteuy @ash @Qhémg ﬁgmf:mtrls) @@ked Frethgdirsfengibiatide by enrgagerent of the
fac c urface
cotr \A%sgﬁltéclilﬂg ng? g9 Stl%e se%oﬁc? 1tnajoo sur ac% ?the p%ﬁ(ﬁ ng ol enent
extends into a correspondlng aperture and wherein
each pollshlng el ement extends outwardly fromthe
firdt maT8e Pelishingcradg claia 3y mhareenpthﬁtp@rahtywq# a@pertures is arranged
re
o5 B e o Ang LR e T SR BH T RRC noR e a main
bopadtannaderbut régien paoldivelivireig thlﬁdldafcucf@lon férmwh elicailder that retains
each lshln element |s affixed to the first major
'hQﬁQ§€ﬂEdeﬁf§@' BRGEMEPt B3Peent er f ace between t he
support |ayer and the guide plate. 6. The polishing
pad of claim4, wherein each polishing el enent has a
f I aﬁge Ehd pokhshnred padszfmlailpcﬂ mdkiomythelgerdentlate sompfises@golymer,

a copolyrner a po?yme%e%rd 31 po yrne corngos g,noe}nctom%finatﬁgrels thereof.

9. The polishing pad of claim 2, wherein the guide plate maintains the
orientation of the polishing elements along the first direction, while allowing the polishing

clements to independently translate along the first direction with respect to the guide plate.
10.  The polishing pad of claim 2, further comprising a polishing composition
distribution layer covering at least a portion of the first major surface of the guide

plate.

11.  The polishing pad of claim 10, wherein the polishing composition

distribution layer comprises at least one hydrophilic polymer.
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corresponding flange to the second maj or surface of

the guide layer. 7. The polishing pad of claim 3,
waobmwpassnet he plurality of apertures is arrangeRCEHES209/048940

array of apertures, and wherein at |east a portion of

the apertures conprise a nmain bore and an under cut

region, and wherein the undercut region forns a

shod?der ThaaelishingpadeofickemclQs MagisEheAch gobBlings elrmgnt extends
alo\?\% e lns (ﬁ k&ﬂgﬁ‘ atdl%ast yﬂ?ué[ @?05' n%{rﬁl eg%éig g%lloagl% 1&&1@1#%&16 polishing
commmm%gnmhmnbaU@nhyﬁer bl end, a pol yner conposite, or

conbi nations thereof. 9. The pol i shing pad of claim 2,

wherein the guide plate maintains the orientation of

thepol i t t |

T R P O R b R

along ahfsﬂilat dratiomgt lehst about 2 Sdinmeaboiveo a plant mmaledpetie guale plate.

t he guide plate 10. The polishing pad of claim 2,

further conprising a polishing conposition

di syai buttheBolidyie) pRIROfRIiMA &2, WeRedin 8ad@olikiiAg Ofenfchextends

first major surface of the gU|de plate. 11. The

aloppthesfivishdjrqstian ef leedt abont DS mimegbeive a phaac pasiliding thy support layer.
conposition distribution | ayer conprises at |east one
hydr ophilic polyner.12. The polishing pad of claim 10,
whengi n gae bolpdlingShudng ctlignest2, et sutdtaatiglyt fleof the blishing
direction at |east about 0.25 mm above a pl ane
ebﬂﬁ@ﬁd@ﬂﬁﬁmfh@DB%P?§ﬁﬂﬁ§3@Bﬁﬁ%3|t|on di stribution
| ayer. 13. The polishing pad of claim2, wherein each
pol i shing el enent extends along the first direction at
| eag6. abdtt pﬂhmgmndadfcmi/amd @ 23 méhetaie thedhlunglityhod pgresde
| at.e. 14. The i.shi ad of cl ai
CORBRRHNG BNy p@f Iahignelotehtsa éhsgilb%ﬁwg{“wtsw%nﬂaﬂy the
entﬂ‘e%%‘?dus%ﬁhﬁﬁné g@skn@bout 0.25 nm above a plane
including the support layer. 15. The polishing pad of
claim1 or 2, wherein substantlally all of the

S TRl L SASrASRPR OB Eemen

corﬁ?ﬁie@'a'ﬂolflslﬁﬁg REFRS d&edIFFdns thRGirgas s@&fn@@ﬁaj&oﬂld&m ng
ement are distributed throughout substantially the

entlre porous polishing elenent. 17. The polishing pad

gal mT%le thi%m %roq%ﬁu%aﬁhwﬁ&re Hat 1 a% %{?%\Jﬁ 0 ]p?le%ﬂ?ﬂghshmg

conprlses a surface
surfdtd cBePOIRE thapRFaldy dﬁpores

19.  The polishing pad of claim 18, wherein the plurality of pores comprising
the polishing surface comprise a plurality of channels having a cross-sectional shape
selected from the group consisting of cylindrical, triangular, rectangular, trapezoidal,

hemispherical, and combinations thereof.

20. The polishing pad of claim 19, wherein the depth of each channel in the

first direction is from about 100 micrometers to about 7500 micrometers.
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18. The polishing pad of claim 17, wherein at |east a

portion of each polishing surface conprises the
wpLawpassctyy of pores. 19. The polishing pad of BCEHUS2008(48940

wherein the plurality of pores conprising the

pol i shing surface conprise a plurality of channels

havi ng a cross-sectional shape selected fromthe group

condist i Age oelivgyng prdrafetaim 19 whpigin te croseeecdiogw aipa of cach

o B B 7 B PR A R, 17 3 ph s
of each channel in the first direction is from about
100 m cr ters.to about .7500 m croneters, 21., The . .
pol 2dh ngﬁgaah PR Fhekgm Lt ATAThA CEviies d it one or
mok §&h8 Ogggm%ggﬁgﬂgl is fromabout 75 square
m croneters to about 3 x 106 square mcroneters. 22.
The polishing pad of claiml1l or 2, wherein a cavity is
defi,ned within. one or re of 1h ol i.shi ng,.el enent s. :
23. 2ne. OF PR ROPESTAIR) . DR e AR T PR Tompriscs
a cRIstd &dii foymof pores conprises a closed cell foam 24.
The polishing pad of claim1l or 2, wherein the
plurality of pores conprises an open cell foam 25.
The,pol i shi.ng,.pad of .m .l wher ein the .
ol oty T POl PR o et Qe oo cgporises
an ppérecedli foem. 26. The polishing pad of claim1 or 2,
wherein the plurality of pores exhibits a nean pore
size from about 1 nanoneter to about 100 m croneters.
27. ~The i SHiLF .cl.ai , ' : o
plugglitgﬂékég%%g%ﬂeSﬁ?%?ﬁgpgﬂ%égﬁﬁ%g?%%g@?%gﬁggﬁﬁmeXhmusa
unatpeiat didtributowogiee size. about 50 microneters. 28. The
pol i shing el enment of claim11 or 2, wherein each
polishing elenent is affixed to the support |ayer by
bonding trhe pERHIRpAAD RSN X Qv HeRgn Bl4RRAETity @YBFes exhibits a
29. The polishing pad of claim1 or 2, wherei'n at
mehe astte ssaprfeorofbotid mpobinster gpbeuehngremetessel ect ed t o
have a cross-section, taken in the first direction,
selected fromcircular, elliptical, triangular
square, mTae b@lﬁ‘ﬂl‘iﬁga,?ad_ thit @D §ABcHRthe pRRality b€ pores exhibits a
polishing pad of claiml or 2, wherein the plurality
megh PRSI sizeH oy abow fenicsomagter th abatPOamicrongipsary sheet  of
pol i shing elenments with the support |ayer.31. The
pol i shing pad of claiml or 2, wherein at |east sone
of tke paht pblighgng clement of claim 1 or 2, wherein each polishing element is

affixed to the support layer by bonding the polishing element to the support layer.
29. The polishing pad of claim 1 or 2, wherein at least some of the polishing
clements are selected to have a cross-section, taken in the first direction, selected from

circular, elliptical, triangular, square, rectangular, and trapezoidal.

30.  The polishing pad of claim 1 or 2, wherein the plurality of polishing

elements are formed as a unitary sheet of polishing elements with the support layer.
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el enents conprise a thernopl astic pol yurethane, a
pol yacryl ate, polyvinyl alcohol, or conbinations
W@ bwpessioes 32. The polishing pad of claim 1l or BCT/US2009/048940
wherein the polishing elenments have at |east one
di mension fromabout 0.1 nmto about 30 mm 33. The
pad of claiml or 2, wherein the support

| i shi
ngléf ICE&'B? pelediing Ryl of kimcl oret aficeain aldpast b@Be pF Gpolishing
e T e U

combmapaisitbéreafy pad of claim1 or 2, further conprising
an adhesive | ayer adjacent to the support |ayer
opposite the plurality of polishing elements. 35. The
pol kshi ngh@?glis@lfin bR JPcBfim 1‘“6}91, SIHard the $ikhiRP Elements have at

polishing elenment”1s transparent, and further wherein
leastrcakithesiiorefrbmypboutdhtinnh & sheppdl tnh.ayer are

transparent. 36. The polishing pad of claim1 or 2,

wherein at | east one polishing elenment is transparent.

37. 33he pak psinng RRIGIRIai 2D, Iherdh Bic&uPpdrhRySitRRH ses a

| ayer is transparent. 38. The polishing pad of claim
polyoerigimenatesiah s¢lpeted {rppiotiicongynsitural iybbeyustenpibatadicne pebber,
l.ishin onposition.di.strihution |ayer, at |east one
ne(%g?llles R?lﬁgre@aél Hen d,coglr%mf tl§%sn%l ?ﬁeg ‘ion thereof is
transparent. 39. The polishing pad of claim1l or 2,
wherein at |least a portion of the polishing elenments

comptti se Thppakshing prdrafickuimal @<, fothencompryng an adissiyg layer
ottt aid AR of a
odB0it RS %, GO Sifithe FARAAC L AR BB MOAER. 00 Pad
according to any one of clains 1-38; relatively noving
t he_polishing.pad wt espect .to.the substrate to :
abr dde t b 20 Plepigho tCF?é{ngij‘wa%@eéﬁ%ﬂ Ow?. PRGN is
traﬁép@fe!?ﬂ 4Qd Rt ReEr PR UBANG l%&\éhg &H&%uﬁﬁ&@ [al%lnegre transparent.

l'itquid to an Interface between the polishing pa
surface and the substrate surface. 42. A nethod of

meki,pg a.polishin a onprisijng: formng a plurali .
or P01 oudNpe FteR Gl s et hiee R Teo PPl ddment i
traRPhatephi Ng el ements to a support layer to forma
37. The polishing pad of claim 36, wherein the support layer is transparent.
38.  The polishing pad of claim 10, wherein the support layer, the guide plate,
the polishing composition distribution layer, at least one polishing element, or a

combination thereof is transparent.

39. The polishing pad of claim 1 or 2, wherein at least a portion of the

polishing elements comprise abrasive particulates.
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pol i shing pad according to any one of clains 1 to 39.

43. The nethod of claim42, wherein the porous
w@oiopssiessy el ements are forned by injection noPdi/HgR00$/048940

a gas saturated polynmer nelt, injection nolding of a

reactive mxture that evolves a gas upon reaction to

forma polyner, injection nolding of a mxture

conﬂ9|3|ﬁ@ﬂﬁhﬁép§ﬁﬁﬁgﬁP@%@Wﬂﬁﬂ&QQQHﬁW§@ﬁercr|t|cal gas,

| nj ecti on, ol n«llgsuﬁfa%@om SloliSic Hith %cfﬁpﬁg fsﬁllfgce of a polishing

polynmers In a ven i njection no
padm&bﬂhmgtunakmb@ﬁbhhmsLGBSpersed in a thernnplastlc

pol y onblnatlon here 44. The 0

claim 43r§@mé> YePRVINR &R ehegrpa yrrrreneshion @éﬁﬁ? { gbrade

theRQFES: §ahleshsBhica pollshlng surface of each porous
polishing elenent. 45. The nethod of claim42, wherein

the pores are forned by |nJect|on nol di ng,

cal dar h cal lin l. aser dr|I T
meediie pORCRIATGE Qatd 4ghbirtheb it herisiero” i Bifking liquid t
an Bft&?&%%’eﬁ@aen@mp(ﬂﬁﬁﬁ'g@ﬁﬂ ls@figcetang tROfubstrate surface.

42. A method of making a polishing pad comprising:
forming a plurality of porous polishing elements;
affixing the porous polishing elements to a support layer to form a

polishing pad according to any one of claims 1 to 39.

43.  The method of claim 42, wherein the porous polishing elements are formed
by injection molding of a gas saturated polymer melt, injection molding of a reactive
mixture that evolves a gas upon reaction to form a polymer, injection molding of a mixture
comprising a polymer dissolved in a supercritical gas, injection molding of a mixture of
incompatible polymers in a solvent, injection molding of porous thermoset particulates

dispersed in a thermoplastic polymer, and combinations thereof.

44.  The method of claim 43, wherein the porous polymer elements comprise

pores formed at a polishing surface of each porous polishing element.
45.  The method of claim 42, wherein the pores are formed by injection

molding, calendaring, mechanical drilling, laser drilling, needle punching, gas dispersion

foaming, chemical processing, and combinations thereof.
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