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This invention pertains to a polishing pad suitable

for use in chem cal - nechani cal polishing systens.
VONESNRD OF THE | NVENTI ON [ 0002] PCT/US2005/008527
Chem cal - mechani cal polishing ("CMP") processes are
used in the mnmanufacturing of mcroelectronic devices
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[0004] Polishing pads used in chemical-mechanical polishing processes are

manufachured using both soft and rigid pad materials, which include polymer-impregnated
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fabrics, mcroporous filns, cellular polyner foans,
non- por ous pol yner sheets, and sintered

t hernopl astic particles. A pad containing a

pol yuret hane resin inpregnated into a polyester
non-woven fabric is illustrative of a

pol yner -i npregnated fabric polishing pad.
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PelishiPghi ng pad These and other advantages of the
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a4 DIIERAT b EROREL pIclh&EhOsUr e herein provides a

polishing pad conprising a polymeric material having

pores and a conponent disposed within the pores.
BROGOTEIMARROF TR INMGPEON there is provided a

chem cal - mechani cal polishing pad 2

[0007]  The disclosure herein provides a polishing pad comprising a polymeric

material having pores and a component disposed within the pores.

[0007a] In a first aspect, there is provided a chemical-mechanical polishing pad
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conprising a polyneric material and a conponent
selected froma liquid, a solid, or a mxture

t hereof, wherein the polyneric material has pores and
the conponent is disposed within the pores, and
wherei n said conponent is disposed within 70% or
nore of the pores |ocated within 1000 m or | ess of

the.surfacg@gf.the ﬁﬁllahing% Ead. [0007b] In a .
cQRPENge P50 pdrealjand gregtipaent selseled gt liquid, a solid,
opa IrJilLisi_mirmgle;ﬂaoﬂgﬁﬂepéifi‘ ftl&hpdéﬁﬁﬁﬁ_ d 1?1'21’(%6&1( thak tpléfe@, \ahd itHE:%‘,oi’hponent
.wor kpi ece,to.be poli . .(ii), 2a contact.ing the.
%ﬁﬁ%‘gﬁf’i Bathy b Pafes s @mf@lﬁ@%lﬂa?ﬂmvew w?fgwstbgw&%
oc argpe ditha gotel ocapd|within NgOPaKt i fless B tHelstFhccdFIREHolishing

g@d (ii1) abrading at |east aportion of the surface
P3Y" the wor kpi ece with the polishing systemto polish

rkpj 0007c] _hi. a thjrd aspect, there is .
IDOREIA 5P, G sPRh e i el R < golsbine o workpiece
copptidery (Oarovplig sshirkigeqe aslbagmitigheil Siing (i) providing a
polyneric material having gas-filled pores, (ii)
subjecting said material to a pressure differential,
(iii) contacting at |east one surface of the '
material with a nedium conprising a conponent
selected froma liquid, a solid, or a mxture
thereof, (iv) allow ng the medi um conprising the
conponent to perneate at |east a portion of the
pores, and (v) form ng the polyneric materia
conprising conponent-filled pores into a
chem cal - mrechani cal polishing pad. BRI EF DESCRI PTI ON
OF T14E DRAWNGS [0008] FIG 1 is a graph of water and
silicon oil uptake into a pad with cl osed-cell pores
versus soak tine at a fixed applied vacuum of 0. 67
atm [0009] FIG 2 is a graph of water and silicon
oil uptake into a pad with closed-cell pores versus
applied vacuum at a fixed soak tinme of 2 nminutes.
[0010] FIG 3 is a graph of the applied vacuum versus
bul kK nodul us for a pad with closed-cell pores after
a fixed soak tine of 2 mnutes in water. DETAILED
DESCRI PTI ON OF THE | NVENTI ON [ 0011] The invention
provi des a chem cal - mechani cal polishing pad
conprising a polyneric material and a conponent
selected froma liquid, a solid, or a mxture
thereof, wherein the polyneric material has pores
and the conponent |Is disposed within the pores. The
term "pore" describes void spaces within the
pol ynmeric material matrix that are at |east
partially bounded solely by the polyneric material .
In addition, the term"pore" describes both
open-cel | ed pores and cl osed-cel |l ed pores.
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[0012] The polishing pad of the invention conprises,
consists essentially of or consists of the polyneric
mat eri al and the conmponent The polyneric material can
be any suitable polyneric material, typically a

t her nopl astic polynmer or a thernoset pol yner.

cPr eg.ertgg%ﬂcglle{]%e . oI%lg%s]{Ciﬁ]%P%:ﬁt ecraL@h .S a thgﬁgﬁlngr%lg%sté C
p@}iﬁbiug palin liedirit agredfang Gli)abrading arles! a ppaionof the surfice of the
MO Jeh Rk S systeR ¥ Y1y R GRE

ycarbona es, polyacrylic aC|J§ polyacrylanldes

[tmow ety {had Q@ectﬁﬁéﬁﬁbﬁﬁ&deéaﬁféﬂlod‘ﬂ #0&ucing a chemical-

quor caﬁgo go ¥est g@@g%ether%numm.I%ﬂth%Jﬂhd

p@ﬁi?ﬁk tﬁ@ﬁﬁkﬁﬁﬁ%@&?qmﬂgfé the 3 108f8¥m
b SRt g %085}3%169%@?3 gliquid,a
salidewrmmlremlndrepﬁéw) mlbwgit‘mxh&mmﬁ md prising ﬂﬂfb@ﬂp)nent 8% 13
t 0 efin
PGRAAL T1sh ion B IS SR AR A ik riinlopitine
COTmEnt whﬂn@nMDaﬁhﬂmmﬂﬂnﬂvmmdtnhﬁmgpeiany sui tabl e

liquid, such as water, an organic solvent (e.g., a
nonaromatic _h drocarbon an aromati c hydrocarbon

such as m py#RIEF RESCRIFTEGN OFHEIRAWENGS an or gani ¢
[GoBE. FGhak 288 SRR LM Hittoh Xﬂi{}j@é}@ ﬂi’(ﬂf%ﬁd%ﬂl closed cell pores

hal ogen- cont ai ni ng_ or gani ¢ _aci
V@$¢%ﬁﬁk“nﬁﬁﬁ?ﬁ@ﬂ@ﬁ%ﬁévﬁ@N@0€ mtmhydrochlorlc aC|d

[G00D] UIEIG. 256 h Srapipbrash ahd §hicas blﬂupteﬂté i) 4 FddSwith@fok&loell pores
sillcan 0|I ny. nblgﬁ5|on or m Xxture thereof.
VeSS F%%g% dﬁ&ﬁm@ BEMES. 5ol uti on conpri sing
[eo16p! \Eléet :? <) ﬁ@raph ebthel ﬁ@hedTmmﬁl?belt@ﬁ bu]Ié aodlgs %ﬁé’ pad wﬁﬂa
|ta e e.of liquids, such as those
5@*? ngnﬁggvgmagﬁﬁghﬁégé The any substance
i.e., solid, Iqu|d or gas) that is at |east
partlally sp ol vent in
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pmor |less, or 500 pmor less). Alternatively, the

average particle dianeter can be 1 pmor nore (e.g.,

100 pm or nore, 250 pmor nore, or 500 pmor nore).
articular, the solid can consist of

"ﬂ%ﬁ A%l es having a | argest dianeter of 1PGhPPO5/008527
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R R T S e S
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The pores can compnse open-celled pores, closed-celled pores, or a combination thereof.
4




|l ess, 30 cnB or less, 20 cnB or less, 10 cnB or |ess,

or 5 cnB or less). The conponent can be disposed

within 70% or nore (e.g., 80 % or nore, 85% or nore,
wiQkesaowPre, or 95%or nore) of the void valcdimastsiooss2

the pores in the first region, the second region, or

both. [0019] In another enbodi nent, the conponent can

be di sposed within 70% or nore (e.g., 80 %or nore,
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e RS BB 408 ‘a2t Boi o BB € e s o
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sultqul amﬂigemgntpathmﬂle pdres. i The esthponent carbe didpsszd a4 aiore
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mm&b%\%% uﬂh\;m%i 1&)?% ig Q !ﬁgsg rc%%g op&e é&%‘nn@ f{a n ke 801}f§91tg h a\é Z n
oomb@e&a frstoviacs arl msm(xgsegon,d s@fﬁ@c gheé mﬂuqknesb bssfemth@suﬁaces.
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less, Fi‘él cﬁ‘?ﬂsg gr %g r le: ygpgﬁ%% cch%!s gi(s)%!tj g\lﬁlslﬂ 3%% Al "I% glpsté % on tallflfe
the slg@np oigioplven cmw@ Boras;anﬁ Iq@ et dnyishitayld ‘@y@re meﬂa@pbktée

p

s RS2 A RSP L0 U
less, SQispaer lesshdteny or h@m éa croordess On Y 1t Praria) Yo lcpmprioee cpmh
disp 5‘3@& ’wﬁﬂin%%@r ’;réﬁ! @%., 305 3%fore, ‘M‘%ro?inﬂret ﬁﬁ% oSO ERERRA

p i shing pad servés as the polishing |ayer. ,
morg}|of the aiel ivolamy of this @otse ini e irpigeaierd the Becopdsgionnas eon
0019?” %Pémfhbﬁéntﬁsd%nt %ﬁy BEkpSHehdBE e d@?:sﬂeds;ﬁfmm ol e

polishing |a and can’be mated a conventi onal
(e-g-p¥) Yeshinats: Pl mt meie, Y& Yeroraer % elbrp%ra) of &g Yoibyodume of the

pore@ Qm'céltémvﬂgn PEASIn] S lessUSE, BB ulrh® 1&9'50@ {M)g 15 @Y jurh Br less,
mbi nation with a polTshing pad he i nvention

or 1‘?%‘311 prdesss g thesurfaee of deogishifgibptir et hane pads, nany of
[0020i C 'Th@ﬁ&sl\ﬁﬁé bammeatﬁmn Bhve anysjuﬁhﬁpb@e aéﬁagyaf o

i ncl ude pol yur et hane foam,subpads, inpregnate

exananie; FERSTE DT GHbPOHEP B Prgreria &8-S TEIS™ g Sreater, 20
pore§/b1ﬁt S eRshtetlcebh %}esféhﬁhﬁ 3fGter) TR OIS0 & 118 YRentRAQAOT

he subpad optionall ¥
also have any sultablc average pore diameter. For example, the average pore diameter can
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based plug that is inserted in an aperture of the
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nature. [0029] The abrasive particles can be of any
suitable material. For exanple, the abrasive
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the composite particles can contain a solid core (e.g., a metal oxide, metal, ceramic, or
polymer) and a polymeric shell (e.g., polyurethane, nylon, or polyethylene). The clarifying
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the invention also can be used with |inear polishing
tools. [0035) Suitable workpieces that can be

polished with the polishing pad of the invention

i ncl ude nmenory storage devices, ¢glass substrates,
WRHSHPOSY i gi d di sks, metals (e.g., noble BRIHERS008527
magneti ¢ heads, inter-1|ayer dlelectrlc (ILD) | ayers,

pol yneric fil ms (e.q. organlc polyners) | ow and

[00?%} c Poﬂlg lpgles?lkrglpﬁ%gﬁtgi{n@g}%on ;gyg%té% r {q%%[’ése}rc&sg anc%njunctlon

witls @ chemimabmedtharicalpbliishsg (CME) aE:pa*ams sTypiealthi, g |a|ﬁlyz;ﬁatu5&;6ﬁpnses
r oNi-C__Wor ece

(a) %Igtgﬁ é‘{ﬁé i \Qfén% hdeOfdh g motith and has 4 V2l rﬁﬁﬁa& ﬁmﬁq%%rbﬁal

roni c Workp reded” conprr Si
Imep:aymrgulgremgwn, {ea gﬂllshlog padef theiifvetion nmmtamdmth the plhtemand

moflh e pEATHE foucion A (Fh ol Mt AL Al dHcfithe kUS>

opper, tanta ungs

pohﬁhesl gh Pemgcting apdinying rr»lammmhe mrfapmmmlsmgpad revded to
con&btl MIpie bfbe MIQMST& Jﬁgﬁg of ﬂﬂqyo fafess ptlellg B?@xf)

he term' ne or ri ers to

WOTI?BI@W@W% plgsediin CWHWHIF polrslngg ﬁadeﬁné faen the Pﬂhﬂhmgyiattlms%ng
relaﬁﬂfto Hﬁtvﬂid&ﬁéaﬁ tj&ﬁéa@lﬁz mla%hsmng C&L{oeﬁlam@gﬂalwe& &gﬁ

ry or rig ave a surface

t
abfftf‘é ﬁ‘d?qs%aeléom% ﬂ@lvzfozlﬁg@ﬁ M@ th,yerkpipee. Jhe %@ppqms can
be 450 BHEHIS ENP LIS nady b RhbiCart RicVnlifine m@um%hl&lﬂg%ﬁ* be

oxi de insul t|n Iayers |nclude for exanpl'e
theﬁ’i"ﬂ’h’i‘?’l‘l%lso?f’%? withilinear golishwg fogls. i rconia, ger mani a,

[003B}Rg N eSaitdble ﬁ@ﬁpl@&ﬂﬂiﬂﬂ%lb@ pslishduevihe poh&hn?é:iﬂidtof @1@ ’mvglﬂﬁu

consi st esse

. rkpi ece can, co
it} e e G PSR PRS0 S 1L Seasp . nobl
metﬁlfe)t ahgneﬁnm& in€s-layenditladae (TEDY lay@rapadineeric Mh&de.g., organic

o A P b AR L i,
systemy (ﬂb/[EMS)andmtoumgsﬁrmf@a fiblid dm)ssiomreibddys,Sinti bibedeRrocRetehaic

work RS b b R BB R € dene tvers o, mea
oxichoalon hst @ g disteptrip ltm&phls)sanﬂfbmﬁdﬁghmmga@a@)@ g,

cOplgaﬁ)loys gﬂ%ﬁélllcdaf%éﬁﬁéﬁ&uﬁﬁg ht on a %P&g gﬁnlum

iridiyy pereemd, alleys ol p@d mtmrmb Zﬂ%’ term “memoxy or rigid disk”
mfegg&gm&{cqgﬁgﬁk dlgle d'dfkﬁ, ' or %ﬁ%@sk%%‘}g%&h%llﬁf}{rm%{mn

or consist o sul't Sem Cco uct
in elggftomapngtic forgy Meaﬁtﬂrzeorsmﬁ @éﬁ dhipicalby haye s surfaeg Bt caingrises

mck’eﬂﬂlbbb@@rumﬁﬁﬁé Mﬁfﬂ@é LelnRBmprise 'm%%?hcr Redabie %&1@4 lshitfie metal

ICOﬂ annrp ous SI|ICOﬂ ['1 con-on-1 nsul at or,
omdga}svlalena lggersdpglefle, fopﬁweaﬁwwn&tswa, tifggiakgsiiazérconia,

gerneRiPib &8 Sa, andBIndindtioNEheredFOIMAIBFET, BleHIrdpice gﬁxt(%ln rise,
lLayer sel ect ed fromthe, %roup consj st ng of cop

congigh F@@F%W ofy ofePBih AT 2031 SuitAbIeuRRaL SoTRRiEsy ctal compnmtes
incl€da ot é’iﬁﬁﬁibi@!lﬁet&lhﬁhﬂ&f(e g., BYRRm g, ﬁfaﬁiﬁlﬁxr@ﬂhy and ﬁﬁgsten

T I A N A S

tungilert mldlmnd Geahjustsilgdd)atokelf phbdphoris) R AlidoUbrdsiiRie Al | Y

borc R owmresTiet e Cafn b Bistaoditt G TBRsm ne
silicgW/ gepardan sllagt,i angd sititordderAmiinng Sartben dfoys. The workpiece also can
10




alumna, silica, titanic, ceria, zirconia, germania,
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polcshmgmctcbf ﬂar:evehmmaﬂytchmpmes a liquéaddarricy (Fes, vme:r) and
optidh o‘il‘é 'of‘ﬁ?é Qﬁ(%m\%? 9&1%&&' ¥ %19 grt Wédnﬁ%g%f 96,%9\];%? g ré)y

ana yzZin or other ra I'on reflect
alugnigraf sk, fﬁ#ma, helwmptmmaemm apghcanitanagipns, th@endl
|
oA B, IS EIERRABER kAt BRI R10), oBtroston iRy .

bergowemia.filn-fyndng FEmes (e ,aaowary@%ld anepeysfpaneeﬂfomc acid),
coépl@)gh% %@és {e: %ongaﬁﬁ MNdhd elg—%g'béég aét&s%ho?ﬁﬂoﬁi@tamds and

at e nt Pat ent
sulfpngagids) acbﬂ@rs Ot EFfrodh wclézsrlﬁ%ﬁ?&ldw@splméw ¢, sodium

hyéma@él p&és%mm@@r&lom@ | ¥l athiinivh M§REGHM) U Ringd WSt Qg
]mgro gress of the p0|éﬁg qpﬂgéoces W th respect
Ph?sehaécb Tsisptate duiles 3gd fifie HE e TPEBF s (1§ nonionic
su&’d%faﬁt%ﬁdl\t@ﬂie&ﬁﬂ @id dob®inRebrs #riddg Hadelgtion bfthé coPaponddieot the
ferm nati on of ., when to termflnate thgvgénl L.Shi ng

polf é@%@wﬂ?ﬁ ?P&%dﬁél&?a”f o the Rg of Wppigee
[043003 81)es]}fa313br,ftﬁé tpl?ém ap@reftmaﬁthl SOIﬁg;sésrmrzn kitd paﬁﬂﬁ:;t eﬁd;gﬁ}e
B e
moaﬁ&mggmg;mmzss ngm @ oitROR8iktichreRaeted Xanpd es

1 .
L T S
U.p@htgad 5elf9|6ﬁ53‘ Wahnteﬁn%\wﬁl dLl% P@mtﬁ,@%hls u.s. rl’aeat:ﬂ;ﬁ‘l_éﬂ)%,
ud. '%%t%&s 8% %@Okﬁss Paemfs%%ﬁ.@'ﬂ% SRS, s@ha@%s gsa@nm%@a,

aininy nponent and t hen subj écte
U. %Ee@sﬂﬁn@l@’% @I % Palem i%-"éﬂbél;@ﬂrﬁ Bﬂrﬁmﬁﬁéﬁ‘hmh Segleaply ths

insloriG &J%n&&xﬁ%g?ﬁm oFARPbEfe (1SS0 B ik sethediabh & 1

Type Tnpregnat| on Conponent in
wogkpipgé being polished enables the defermination of the polishing end-point, i.e., the

determination of when fo terminate the polishing process with respect to a particular

workpiece.
[0038]  The following examples further illustrate the invention but, of course, should not

be construed as in any way limiting iis scope.
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Met hod Medium %w. Gain 1 O osed-cell Continuous 5%
carbon black in 7.9 % vacuum mpyrrol 22 C for |hr
2 CI osed-cell Vacuum on/off, 0.8% carbon bl ack 4.4%

1 hr in nmesitylene 3 Open-cell Vacuum on/off,
W@’@%”@Q@Bon black 22.9% 22 C, 1 hr, one inPCT/US2005/008527

nesityl ene side of foam subnerged in |[Iiquid nmedium
4 Open-cell Vacuum on/off 0.8% carbon black 116 % 22
C, I In, foamin nesitylene conpletely subnerged in

liquid nmedium[0040] The percent weight gained (i.e.,
sanple % w . gain) fBKAMRERESdehple is set forth in
bl
[003%]al %hé'sg L kD LGt Re ) ol ﬁ%@@h@&&g&fﬁ fmdriGo

rbo Into t e pores o results

specé‘lpaltyméven bkdﬁptowoa@hﬁh Hamgmderivagqus sengitions. da nechgftbast
exa.ng %HEQ%@ was ;ﬁé&%&‘ madsmedﬁﬁ{ &ﬁ&dﬂg&ﬁ&m&@&n@ﬁﬂ then

e pores of a polyneric foam
subJe@,t_eAltwreastf 0f el B vaRET AR BaA T%f‘oder@ﬁﬁrﬁgﬂ h%e
ex anﬁ,qg;@fésaigghﬁlﬁgjen[rerl c material and a conponent
selected froma liquid, a solid, or a mxture
t hereof, wherein the polynmeric naterial has pores
Tabldfd the conponent is disposed within the pores, and

wherein said-_ coman rl wi-t hin-70% or

Exaiple e ofoapmbyPhor esE’I‘IH R Wi t mﬁ‘g@ﬁ%an S@P& of
the{surface of |the ?&hi ng pa UM The pdf%lﬁaﬁ'g
pad | of-.cl MWW
t her mofplosasireell prf)l yq:RQP“‘B’PSa { e FrsRomblagE Iy ey ‘ 9% Tme
pol ilshi ng pad o %g&% wher ei AR ther mopl ast i
nnl\ or fhn_ lllll § )l\/rmr Lc ca et ad frnm
% he ng\?Edccﬁﬁy s tYaRRpm p/efh | quzﬁ%fh%‘%‘la%ol yol\aellf/f‘rs
pol vvi-nvl SV‘S & Aval "\\l qrg/ B blﬁ'%l \ Caa?&;\at &S,

r(gi?]il—- c ac OIl C (]
%m yac € dSZ'Z , 1 Hr, om:yI mmcéltylene
51deoffoam
submerged in
liquid medium
4 Open-cell Vacuum on/off, | 0.8% carbon black 116 %
22°C, 1 br, foam in mesitylens
completely
submerged in
liguid medium

[0040]  The percent weight gained (i.e., sample % wt. gain) for each sample is set forth
in Table 1 and indicates the extent of uptake of the carbon black into the pores of the foam.
The results of these examples demonstrate that significant amount of a compenent, such as

carbon black, can be distributed in the pores of a polymeric foam.
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pol yet hyl'enes, pol ypropyl enes, nylons, fluorocarbons,
pol yesters, polyethers, polyam des, polyim des,

pol yt et raf | uor oet hyl enes, pol yet her et her ket ones,

copol ynmers thereof, and mixtures thereof. 4. The
pol i shing pad of claim 3, wherein the thernoplastic
pol ynmer or the thernoset polyner is selected from
the group consisting of pol yurethanes and

pol yol efins. 5. The poli shi qugﬁg of claim1, wherein
t he component is a l|iquid. e polishing pad of
claimb5, wherein the quuid is a sol ution conprising

gl a??nl \6/e Val%:n? dal m?cﬁzém%a? POLll.Slhlgﬁ pad gompnsmcr agf)g’{ngréc %1121%31\“/% and 2

corsfmhemlsehctﬁh@esa 1BidThesopid @zs:lmnngamauﬂe!etﬁf elhageim e polymeric
m&teﬁgl has pneftshaﬁg) cgrtn oﬂ%ﬁt%gg]gfgosgfﬁ\%ﬂﬂ‘ﬂﬁ he $ gﬁres angl\g I resufq Sg% Iallonm
6 whgromm it &g)os@i withio MOBorpdrs eﬁthe; lpereshalca,tbd @ithin 1000 pm or
esPh@se. 10. &S dg}llshlng pad of claim9, wherein the
sol g% 6 PP’ §%éﬁ% sol ution phase at 40C or
I ess 11TheTlpehspm1g phd ng fﬂanh df eheadim tbe pahereeic Nmbtdal is a
therm ﬁ'las Sl fmer ra?{f}ern@;‘gg’te\é I‘SI ble gel . 12. The
% i ad AR I wherein the

t heB nor evber polbheggel aforkpmi 3esherpo Itheemhrmle$het1{apﬁymer or the

theft olsggﬁoéﬁ%é ISTSh%C%? Shlﬂ%% aS' c%{;'sm in e n\é\éftlheagas Jr yo[%ﬁns,

polgslrlﬁgrlmabﬁi,s \phigmeyiacdtdnﬁ smlxmﬁbmmm&| sdilﬁace}d;ls ezn:ﬁdsalpblyacmﬁlamides

polﬁ%ﬁﬁéﬁ% éepso (}f%?ééjﬁgges ng? g€ t cgclat%n%s% epo%n/ﬁséerrsé I){e%lﬁ‘l s gl:)l%?amides
polyisideen dlsbd}t&tmﬁumdcﬁhylaﬂ%e, leyleﬂlhneﬂlgrk}aanbsof copblgunens 1 Fjereof, and
Hﬁmhe[$ é;he solid consists essentially of abrasive
' 'ﬁ&ggt 5. 17. The polishing pad of claim 16, wherein
t he4.abr a$hev golphintsi ;:(alde:if o3, i \sb:retimtﬂwl themoiptieticsaé lecéredt the
therth{sgg ﬁ)ogmeclé rse%:'izgcte Zflpc?’{% %}tﬁ :glgo%p 60}13}% fr]])oh ure%hanes a;hd polvolefins.
co- for rre@hqmdxs!ueg sadtdielamot,, wiareih ihe)nrbmpmaént ezrashthier eof .
18. The @p

pol I shi ng ie %3 iﬁi @Qc? 8feqefum§ %y aﬂ'érq:e%d ta\é\'ﬁhgtﬁgg IS g S(:)]Eltl()l‘l coingrls;ng a
mﬂ%hemﬁabn%hlng pad of claim1, mhereln the _pol i shing
pad has Pne’ }S)(I)ilshmg pag%f c{azm 6, wherein the solution comprises at least two
solution phases.
8. The polishing pad of claim 7, wherein the solution comprises at least two
solution phases at 400C or less.
9. The polishing pad of claim 6, wherein the solution comprises one solution
phase.
10. The polishing pad of claim 9, wherein the solution comprises one soluticn
phase at 40°C or less.
i1 The polishing pad of claim 6, wherein the solution is a thermoreversible gel.
12. The polishing pad of claim 11, wherein the thermoreversible gel comprises
polyethylene and xylene.

i3. The polishing pad of claim 1, wherein the component is a solid.
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75% or |l ess. 20. The polishing pad of claim1l ,

wherein the polishing pad has a pore density of 10

pores/cnB or greater. 21. The polishing pad of claim

] . wherein the average pore dianeter is from0.1 mto

5000 m 22. The polishing pad of claim1, wherein the

pol i shing pad further conprises a polishing surface

conpri si ng grooves. 23. The polishing pad of claiml,

whey ein shin p fr conpri.se n .

opt |H§al I?/ t P @%ﬂé‘ﬁf 3?\% re H} Il% in %ﬁem%%lcl %ﬁtsnasspnaidﬂy of
parmniesdllaanm E&esmﬁmamrnft ha ocmss caI Iy transm ssive

regjon has ans of east . 10% at

one1 or ﬁ‘e”"?ﬁiﬁ adé}%%} ‘J{e?t’v\é(!é]if%)Eﬂ I?eom%@m uCt%ve 3500

nm 1&25. Theep@vhing fpiat @f pddmol3, ottaiem be setiérceisistd bgentially of

Ql i shi pad further conprises abrasive particles.
abr%g]ep‘c]‘mep%ol i shing pad of claim25, wherein the

abr Hsi veTlpgrtisicigemdodnjpin $@ wheteal the abhchsite reelcles t@obrise metal
OXI% stege’]ﬁt::etg%o%étﬁeﬁ%ogpgﬁpo?‘%%gﬁ%ggg aguénﬁf;f]‘ala% 8 %t&magcerfaﬁi ercoma gcrmama
magesid, @mfmhep pmsdumzt &erbdiiemeio‘bmbaambns dwbbhat i ons t her eof .

27. The 1“111?%82%61 (()jf claim 1 %vhltcnﬁegh thmghsﬁmgfég' ﬁalsﬁao cfeusny of 2

conprlse re open-
g/cmbbnishl ng pad of claim1; wher ein the pores conprises

Z)gr/l hi ng é)gs r]?gspeag ofela cé%{egnstr}]le Ahsgm%Pa asavosd vglumc of
7% asless. first surface, an opposi ng second surface and

\?\,hteirﬁe'icﬁna espof)sqmmr paﬁ o%c am'f t‘ﬁitiereirrl] 916 E;sr:oigd 2! ﬁs{s%g)%rse density of
10 puirdsfrim3 cagfemst reg| on of the poI [ Shl ng pad defi ned by

the,, fir ace d,10% or l.ess of the thicknes

of the. pore B Bud ek WREsrtif R R bRt fafite o 01
pmd:lﬁmﬁsmd W|th|n 70% or nore of the void voI unme of the

por hlnthefl t . ol i.shin

of T a| m lﬁegp‘jhv&%re% %ad ot mﬁeas? ergig(r%}hee R Gf‘ g{%epadzt?%%cg C(r?“[1 rises &
poEisi@ngﬁmﬂcewmhbmggrosmond regi on of the poI i shi ng pad

?ﬁlf i :ﬂ ﬁg S@QOQOEFQIH sec %ned %mﬁ EZ] aighge %(‘918 ]p‘g:%[/cié é paf ful;{ther compi 1&s an

optxcaitmcanemtssweeregimsposed within 70%or nore of the void

\F/)g: ?ﬂ;ﬁl gghe pgbg }H?J %% W LA 53%}'621'? %Q{dﬁt craﬁxg 'Er%gmis%l?e rcb$3 has

a ligha samnuslon wlatddastli@% at one or more wavelengths between from 39{} nm to 3500
nm.

25. The polishing pad of claim 1, wherein the polishing pad further comprises
abrasive particles.

26. The polishing pad of claim 25, wherein the abrasive particles comprise metal
oxide selected from the group consisting of alumina, silica, titania, ceria, zirconia, germania,
magnesia, co-formed products thereof, and combinations thereof.

27. The polishing pad of claim 1, wherein the pores comprise 70% or more open-
celled pores.

28. The polishing pad of claim 1, wherein the pores comprises 70% or more

closed-celled pores.
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cnB or less. 32. The polishing pad of claim30 ,

wherein the second region has a volune of 10 cnB or

| ess. 33. The nethod of polishing a substrate

conprising (i) providing a workpiece to be polished,

(ii) contacting the workpieee with a

chem cal - mechani cal polishing system conprising the

polishing pad of claiml. and (iii) abrading at | east

oo e L oo ol ataréf%fﬁ% Ol wilchéin # om 8 S8 L D e, an
opneeinh eetond swlagd. @3 thlvsihmsebeméteh ehepﬁﬂ%%i 8ﬁl %ﬁ@np adrffcey, thetein at

I ) d mth r o

Iea% g%ﬁg% gf’ Iﬁ]% go@? a%silo ggadevgightiﬁ & tﬁ?s% rec%n ogt? %Elsl% c;e ciei%ne(y &: the
fﬂSEEﬁﬁ@@ﬁsﬂnﬁéOW fdasedighs gﬂ@w&ﬁ%s ofsht gi:bisbngamdt alﬁlm{eﬁmzhei component

is dg*?%@%ﬁ %E; 1,088, & cﬁ)%&?&i the ‘m Vo Ie gﬁﬁth oogesqaf ithSi tg F;}sg reiz;aré

erein the abrasive par €s co
sel &bt edThe piishihepgrdefin @hswis:tdimg k@aﬁz aiava wiithe psiek b dgcated
ot - i Qi n Sla 0
vt B i PFRDI pRIRADLE s RIDER B oo

the 1BigkneThe ih%i@dh@dng)iméoinéi&m@& thevhrerreient ishhspnmi hadhin 70% or more
] _ ri ctl . situ a polishing
of thfg ﬁé’%gﬁfﬁiﬂ %%ggl.e bﬁ'ﬁgwgﬁl e or e%reéé'ciud ng a
cheﬁicaIThewﬁaﬁhg&wﬁﬁbﬂm&ﬁﬁhghpamih@ﬁnwﬁgkngmsa@bmmeofio
emPEAYdi ng a polynmeric naterial conprising gas-filled
pores, (ii) subjecting the polymeric material to a.
pr essur eThl folidnenpadall clainl B (dierdin the mtcand fegign ats 4 veaste of 10
emPhgesurface of the polynmeric material with a medium
conprising a conmponent selected froma liquid, a
sol $d, ofhamethedafyrbshigerseodratscomprisile owi ng t he
medi um cgppri si e t ernmeate at | east
a portion of @hﬁEEBESWQ%%R?%ﬁ% Ogaﬁ%ric material, and
(v) forniing téretaotlsy mer vorkpitce rw&i acdfmaasmgxamcai polishing
conponent -, fi g ani ca
pol i shi ng padgggguggﬁgaﬁ%hgggmﬂ = %%ﬁf' rinagi/iiﬁerein
t he polyﬁéiicﬁmatmgmdhmispw@nﬁaﬁﬁedmﬁ&bmfﬁhewmhmdmuﬂMzﬂm
after subj ect | or material to a
pressure diff @g%%gggggmgggwﬁQA q?h%%mof cl aim 37,
whetei n Tre mptioy neT ¢leimméd.erherkini e cofittaey @eld intier tchaprises
abfzgﬁ/g HH]CPE E@éctéd%&lyﬁie%gc}ug%??stxﬁﬁw bo gti%%s%%h%ge o?ymer particles,

ria to a pressu er ent
composrse patticles, water-soluble particles, and COmbiﬁ&tiOﬂS thereof.

35. The method of clairz 34, wherein the abrasive particles comprise metal oxide
selected from the group consisting of alumina, silica, titania, ceria, zirconia, germania,
magnesia, co-formed products thereof, and combinations thereof.

36. The method of claim 33, wherein the method further comprises detecting in

situ a polishing endpoint.

37. The method for producing a chemical-mechanical polishing pad comprising:
(i) providing a polymeric material comprising gas-filled pores,
(i) subjecting the polymeric material to a pressure differential,
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40. The nethod of claim 37, wherein the pressure
differential is a pressure below atnospheric
pressure. 41. The nethod of claim 37, wherein the
pressure differential is a pressure above

at nospheric pressure. 42. The nethod of claim 37,
wherein the nedi um conpri sing the conponent is

di sposed wi thin the pores by the pressure

di fferenghpl . céln’%aat;g&h%z meihod Qfegl 8 m.34 iﬁﬂ% ;rgelitg%%i g‘vgith a

pol yneric material Tonprising conponen ‘ed _
i s conpr essedMediuMGIMPESTPO! Fameronent stiewdd froa lighe a solid, or a

net hod of claim37qMpaerein the conponent is a
l'iquid. 45. Tﬁm E\L% ‘of claim 37, wherein the

liquidi&va sel Ql’tlilgﬂﬁl@mdwm inpgsiag %IW@QQneﬁfam@eweate at least

sol ute. 46. TQ 1'585 Jres f%e ﬁmer {eg dhe
conponent is a soI [ 4 6d 0 al m 46,

wher ei n fHe S&I‘lﬂdiacf@hgpigmsﬂ%%@n@h Callim?yi3§9$ sz’apﬂtﬂemﬁ'dbd pofes
49. having a;}; gﬁﬁﬁ % ‘%ﬁgﬂﬁ%‘%“% or less. 48.

The nmet hod of claim4 idis
conédlict i vie magod qf}?éiﬁﬁét?' Hedraf the Ipalb’mwaﬂatwm Fsaiontattbrbwith the
i ' es.
medh oo CDE Bl InTRARD bl Bl L AR AN Ry Uil
par 85-cl eshcoahed @f@l%tﬁé;l wisdiidée peipherit meeral @monﬂa@ed with the

me&ﬁﬁ?ﬁe}% @é‘é}é&ﬂn gf)roﬁi n%%@ e n‘?‘étéz aF a K‘és%@@!glgfgreﬁt al.

zlrconl a genn nesi a, -
t hef®of , Tme@@h@f q}mmﬁamhegm@rhg@fessulﬁdszerenﬁ&ﬁ is a pressure below

atmospheric pressure.

41. The method of claim 37, wherein the pressure differential is a pressure above
atmospheric pressure.

42. The method of claim 37, wherein the medium comprising the component is
disposed within the pores by the prossure differential.

43. The method of claim 37, wherein the polymeric material comprising
componeni-filled pores is compressed to form a polymeric sheet.

44, The method of claim 37, wherein the component is a liguid.

45, The method of claim 37, wherein the liquid is a solution comprising a solvent

and a solute.

46, The method of claim 37, wherein the component is a solid,

47. The method of claim 46, wherein the solid consists essentially of particles 49,

baving a largest diameter of | pm or less.

4%, The methed of claim 46, wherein the solid is conductive.

4G, The method of claim 46, wherein the solid consists essentially of abrasive
particles.

50. The method of claim 49, wherein the abrasive particles comprise metal oxide

selected from the group consisting of alumina, silica, titania, ceria, zirconia, germania,

magnesia, co-formed products thereof, and combinations thereof.
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