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sultabfeh{;‘gﬁs[esulaﬁ th{ﬁ% oo tyyé Hﬁg\f'&ﬂﬁhe&a‘é ks é I &otrddés drR@fers) and

ar'e par suited f

worksiejramrioltorF ORPYNELE, SRt HYE TRSE R ReCi ‘B&Oi‘%hw"rkpé
mclucﬁﬁé’ﬁﬁﬁb@%torg [ie¢iatd, yomitdreuappabsitates, adigas suiogtrqes ultable

worlqseecleé gﬁ%}%ﬁ 1tmg E?l'lsﬂ%n%Zﬁds 1h§uﬂ&n5m5ﬂy% rigfadiidk8 Smagnetic

resu morbital, |inear, or
circular notion, a polishing pad



conprising the polishing pad substrate of the

WO 200m0ersbd on in contact with the platen and novengsyiot/o193
the platen when in notion, and a carrier that holds a
wor kpi ece to be polished by contacting and novi ng
relative to the surface of the polishing pad. The
polishing of the workpi et® takes place by placing the

heads, Wgef%l?‘l%él sglgfo%g L}C%:OI‘ V}Q’fegﬁ it E{&%n‘ﬁ&kdn%ﬁp%sﬁ%@ oftedl then

at | ece
microeleypordasubytrates; espacipbl m@meﬁgtr@g%g@qt?s&qn{pﬂélp% Hg'flk?ﬂé%
layers (t%% @ﬁg&? d@?fd@ds‘ﬂlo@h nlt6@s br lawpliglédtimmattridlendior kgiakce

h
contalreqﬂﬁﬁyfgg/ gerg(;ﬁ:loggleb gxg Px%%ﬁ%ér ; glggun-[\lﬁf Ingbglélhﬁ{gi;??ll glftmum

mﬂmnm&ggmdmannaHWEQu@hgawpkéW¥aSa pH adj ustor, and
optionally an abrasive. Depending on the type of
wor kpi ece bei ng polished, the polishing conposition
optionally can further conprise oxidizing agents,
organi ¢ acids, conplexing agents, pH buffers,
surfactants, corrosion inhibitors, anti-foam ng
agents, and the |ike. The CWP apparatus can be any
suitabl e CVP apparatus, many of which are known in the
art. The polishing pad conprising the polishing pad
substrate of the invention also can be used wth
i near polishing tools. [0045] Desirably, the CW
apparatus further conprises an in situ polishing
endpoi nt detection system many of which are known in
the art. Techniques for inspecting and nonitoring the
pol i shing process by analyzing |ight or other
radi ation reflected froma surface of the workpiece
are known in the art. Such nethods are described, for
exanple, in U S Patent 5,196,353, U S. Patent

5,433,651, U S. Patent 5,609,511, U. S. Patent
5,643,046, U. S. Patent 5,658,183, U S. Patent
5,730,642, U S. Patent 5,838,447, U S. Patent
5,872,633, U S. Patent 5,893,796, U.S. Patent

5,949,927, and U. S. Patent 5,964,643. Desirably, the

i nspection or nonitoring of the progress of the
pol i shing process with respect to a workpi ece being
pol i shed enabl es the determ nation of the polishing
end-point, i.e., the determ nation of when to

term nate the polishing process with respect to a
particul ar workpi ece. [0046] A polishing pad
conprising the polishing pad substrate of the

i nvention can be used alone or optionally can be used
as one layer of a nulti-layer stacked polishing pad.
For exanple, the polishing pad can be used in

conbi nation wth a subpad. The subpad can be any

sui tabl e subpad. Suitabl e subpads include pol yurethane
f oam subpads (e.g., PORON(c) foam subpads from Rogers
Corporation), inpregnated felt subpads, m croporous
pol yur et hane subpads, or sintered urethane subpads.
The subpad typically is softer than the polishing pad
conprising the polishing pad substrate of the
invention and therefore is nore conpressi ble and has a
| ower Shore hardness val ue than the polishing pad. For
exanpl e, the subpad can have a Shore A hardness of 35
to 50. In sone enbodi nents, the subpad is harder, is

| ess conpressible, and has a hi gher Shore hardness
than the polishing pad. The



subpad optionally conprises grooves, channels, hollow

sections, w ndows, apertures, and the |ike. \Wen the
weoabi7gaiqaeg pad of the invention is used in conBCHAS2M®AE/020193

with a subpad, typically there is an internediate

backi ng | ayer such as a pol yet hyl enet erepht hal ate

film coextensive with andlébetween the polishing pad

and the subpad. [0047] RglAm®fd ng pads conprising the

poli shin ad suhstrates of the invention are suitable
1. forA Cﬁé}gm%ﬁlg%c RHIS ipﬂBs 8§%g§te SPMpNBTIND Béseepofays golymeric
foamsyhesein 4t least G0%edthermyes afithe woerkpirensepolyai@ici fadrs areke@ised-
celleﬂ)aﬂﬂﬂdve,anhb&a@?okéﬁiﬁg tl&@%e%?@.ol?&mlﬂ%?@”ﬁ_o pol i sh

es in in nory staorage devices, .
2. ORI LRl bR bRl 1y dposid eatiesporous
polymgiie Bamcayprkpictge self Hize ip teiradgernd 0\6 b t6 Bgnpol i shi ng
3. palg golishibElfadBabRfYe Gclalith 91 Whdldis o ' -
an a%ﬁg@ %F&:é?ga ifm t(‘f(agl g ilac} 0k V\ﬁ%lg F% m%ﬁ%“éﬁ@i@?%nfoam bas
| plcaﬁs,. ndf BIHE Ut LF/s® ect roni ¢ substrat es,

4. esPediobshiye pdsrbulatecafichih ¢, wheipsit tatreisropomps peliferic foam has

a pore REMIRLIFOP,loawass (e.g., silicon dioxide, silicon
[ terials) and/or

ni4,ride. .or 10 lelectric mate

3. ne”fhgl pggﬂ}uég ?ﬁdﬁ\é\fnﬁ%g%éff gfatné flz,gwf’lerqyé H}ﬁéplgropgﬁpsaquymeric foam has

a pad dengjttieat least Qfrigfromand i odlative densitai thevanpt af 409160 93%.

6. T UtHRQRIitHg plaQEbdle drbiafh UiRkei? H&%icﬁp@oﬁ olymeric foam h
al s) . CLAI A chem cal -rechani cal poiti shi iy ‘pag s

a har@%%%’f’?%ﬁ rén%eo‘?’ﬁlsi]%f”i‘?d* ‘é?eﬁ Bddr ous pol ymeric foam

7. whidegplishiitg fad asbstTEUS olhint hevipediethephd hdver i€ 60ROr OUS

compB&kBIReY toGall 9RRLAER iR k&%gr%‘é ok bBe N 5’, ﬁ&%@&ﬁﬁ%&eAmes

methBPr € size in the range 0.0lmmto
pol i shing pad substrate of claim1, wherein the pores

8. ofThe pelishingrrep ovtstrste pétiyinet, ivchefetratiee palymeria favedoagrise! |

thernfobB&id gdlu@hdn@nge of 0.05nmto Smm 3. The polishing
rein the m croporous

subst r at f claim]l1, e )
0. Pafs Beihiterd i@ 2k Thiis Apereanine tirgnanlegic oo ek hasss
weight @geragelmaleane weight Fitbe pogé ofH0r090 panb] SeIbEYL0@tgmer cl ai m
10. 1,Th¥b&is] ' i ' - or
ol e Rl St BPSRLS, gl R U AT DRl
polydsprshinfipyin

r less. 5.
Rl fvares %Slttﬂé ‘m croporous polynmeric foam has
1. aThapoligbingipay substrate of daist9, vhbrety therfemnshlatic fblatrbtgne has a

It ARNRdEYinithe fah& SN0 38fy442 % 8RN
]lme d 2? ublgt rat egeof cl ai%oi]%q\el/%%?lg?eﬁé?%gmﬁg%ﬁ%p%rio@sb ad a
oa ric foam has a hardness in the range of 75 Shore

12. AThepdishighpadsubstrate ofldk@ms vhelkinthe aah@llEE pll@e@hine has a

flexurgd ABbdMuk in YMRGARdr b BsiRAShoRD (@, ratio of %
o I e e SSIQ@%Feb@%ﬁd in the range of 0.01

c ressibility to %0 _
5. BREbRRg e ibeels S gmis. bersin e BermmpplasiRIoipire e has o
rheologw Ipfoskdsing ipded isthesanzabd2 af10cl ai m 1, wherein the
14.  POhY/pBHshiG &ﬁéﬂb&%@&'&a@@ { ' Yyt hane.
[ 9. ;ﬁr[g ° lo? |Es hi ng ad11 su 89 fﬁg‘%rgﬂg%ea@%ﬂg}% %%g{lé/éjﬂwbéuf ge}ﬁ?{letl]ﬁ%a
glass Yaqs '%FF‘H?’E*’PEC Bohy tAnge Metfe CGHiad 2@ °Gei ght  aver age
15, ndlchouicalrmevbigbal pblishitgeippangecafiprdgthgd00 g/ ol to
6@9, 00018kt rotates,
(b)  apolishing pad comprising the polishing pad substrate of claim 1, and
(©) a carrier that holds a workpiece to be polished by contacting workpiece with
the rotating polishing pad.



10. The polishing pad substrate of claim9, wherein

WO 209708169 er mopl asti ¢ pol yuret hane has a pol ydP&BaiS3¢06420193
index in the range of 1 to 10. 11. The polishing pad
substrate of claim9, wherein the thernoplastic
pol yuret hane has a nelt flow index in the range of 0.1
to 30 over ten mnutes at a tenperature of 210 C and a
| oad of 2 Og. 12, . S RGP edohptisat e of

16. '%F&Pﬁ¥§?5%%’ @%R’Wﬁ%mgﬁgﬁ%ggﬁégéicupolyurethane has a

thermopfaktxptlretmgul us in the range of 25 psi to 200, 000

7. ﬁetho& For prficR@lheHliBEngped ssbivsterdckirofl cemarisng,

the th i | Henl
@ g(r: glgglpwénegl arﬁggé g?l&ln[%ﬁ%]'e?t gﬂ@l ayé'&?&bl?ﬁﬁﬁ gd3as a Regsélambagy

e of 21 0.
qiElated hermgpravan 2nd) Brsssusg wtibhe %P%\*?aﬁws@?ragxﬁﬁél%ee‘?°#4?‘?§§ﬁ&t’
{bzef oA thé pRRGuydIb atibanenapomug belysey foamiftqupihe gas
npe atureﬁ%n tgﬁ’range of 20 0OCto 120 0OC. 15. A
eHEHPLRIYRENSTH €A pol i shin aggarafu%ﬁgggﬂ{ising:
() aophiagemolishing nediigmse m("g?po BEPPERIRg pad .
15, SRLhLSH BkikiRel Tokdrah irgapanhsiskstireace, @b diies O A¥g
.b'ééﬁwékéﬁyrier Lhat holdsha ﬁorkpiece to bF pol i shed by
combin ng workpiece with the ratatin I:SAi ;
19.  phemiod Sheaiaphavkareis twp08§%?%a%§}%%ﬁ%r°§?‘ﬁh?%émm"plasm
polyur Lshing pad substrate conprises thernoplastic

fhane. whds i | Pinstigolpobiatsiha
e e TR BE R oML e

claim 1l conpri sing: &ﬂﬂ?. ing a
a weiglg @bdragepoblyordar vehght in he f%g%oé%ﬁjé)ﬁ @F‘??‘i“é g%o’ gas ‘:ngi a
vessel under elevated tenperature and pressure until
the gas has saturated the pol yner sheet, (b) releasing
the pressure to afford a m croporous polyneric foam
fromthe gas saturated polymer sheet, and (c) formng
a polishing pad fromthe m croporous polyneric foam
18. The method of claim 17 wherein the gas conprises
ni trogen, carbon di oxide, or any conbination thereof.
19. The nmethod of claim 17 wherein the polishing pad
substrate conprises thernoplastic pol yurethane. 20.
The polishing pad substrate of claim19, wherein the
t her nopl asti ¢ pol yuret hane has a wei ght average
nol ecul ar weight in the range of 20,000 g/nol to
600, 000 g/ nol .



