POLI SHI NG PAD COVPCOSI TI ON AND METHOD OF MANUFACTURE
AND USE RELATED APPLI| CATI ONS [0001] This application
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Provi si onal Patent Applications 61/048,818, filed
April 29, 2008, 61/1 11,290, filed Novenber 4, 2008,
and 61/1 11,337, filed Novenber S, 2008, which
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be such that the ratio of the viscosity of the
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Py

tod



pol yolefin materials and the pol yurethane material nmay
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i nclude a polyurethane material with a nelt index
greater than 15 and a glass transition tenperature
(Tg) bel ow roomnt errper ature, a first polyethylene
_ mat er . al th a nelt {1 of .25 or greater and a
iifmif’ﬁ‘f%‘é“leo%\ﬁ%ﬁm TERSEF BiEtie! VHRG S Eehe pofyaEHe Bhe TS Poelow roam
iuﬁpmﬁ@ttte'(r’!{ieﬂ s¥bddo @y TR Esd ﬁgz@?dpstxiilt eSelliBAD: oF 18340 Thd a Ty below
bel ow roomterrperature The difference betvveen he
FOON tchmedﬁxssg ééx dfftardree potweat hﬁg,d lendnamtsef el ool Em‘me“natcﬁ ais and the
solvar _A¥ ~? _ rga&q‘§3§§ " be,.l ess than IS Shore D.
§“ﬁ‘ﬁﬁﬁ iR 5 &5t AEY 'Sl Rent of the i nvention, a
|nclu.deaf|rst yet h Iene
16613} ﬁh&‘éﬁi’%&g‘*w BRI Diergeso RS DEE ledé yarclige gfirg
pui\*a.th?@ﬁ@ Rl ¥ ﬁﬁ @Xﬁ&ﬂﬁdgﬁaﬁg&r gk ON Juldy @3 IlbediadRx xQ{\@@k%akﬁa
han or equal 5, and a pol yurethane material "wt
with a z*acinmdt:x gwel*emi@n@atcwﬁ tchah sod ae‘qi}aiktthcnmmztm ﬂewti‘aat m@itﬁf*ic\

aregter ge}f}yﬁ ?,(EL? 411 ei n,glfit {Jsfglv b g{gl & :(ég Eﬁxaﬁp;ga rf?\ iéﬁ‘dmt‘ﬁé‘ ﬂhm the
polvurelihb Sha@lialRlat bk idk 68s 0f ahl €:eSREOBEHPREYRERYF RS econd
material to the pol yurethane mat er ial may be gr eat er
polvethyiggp nrterhe thapdhiesthat ntahewb Blay be erdadi dhavak. eFlhediar fﬁm*y& of the
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material may have a melt index of 30 and a second polvethylene material may have a melt index



pol yet hyl ene- but ene and may be renovable when it is
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process. Alternatively, or in addition, pore sites nay
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pol i shing el enent/surface nade of a
present g51epEPt hane- pol yol ef n bl end in accordance with an
enbodi ment of the present | nventi on; [0022] Fi gure
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inventigivent i on; and

{0022} Figure 2(b) shows a close up of & single dispersed phase particle in a matrix of
polishing pad or element, consistent with an embodiment of the present invention; and

23] Figures 3-8 show mspection results for a part of a polishing pad/elemnent made consistent
with embodiments of the present invention and subsequently cross-sectioned and mspected with

a scanmng electron microscops (SEM).
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[0023] Figures 3-5 show inspection results for a part
of a polishing pad/el enent made consistent with
wepidds4tent s of the present invention and subsBOUESZNS/041944
cross-sectioned and inspected with a scanning el ectron
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pad, the Hﬂéi& dihﬁ,p @f ﬁeqmphase surtidoe fel ahentsis melde as pdiy dthis mgx Hilvahe dispersed
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used in accordance with the present invention.
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shurry “8‘8’[’90&1? Wéf &lﬁ@ﬂ}%p%ﬁ&és% ’”gﬁ}‘ﬁ?ﬁ;é’ét““r gés:giii.%heggwgf& xg:;fmigle

surface BRI QKIS Radr-108uie damiengh peeted. struetyne wad s
described in U 'S. patent application 11/697,622, filed

[0026} Qﬁm‘éﬁ’?{iﬁ%&u FSRLENEHoh Or %';18 98 &Eﬁeﬁxa%d&élﬁ %&gggég tne. This

nvent i on and |ncorporate herein by reference
potist migaszaici@ﬁ s§ ®t @xmfczp@il *»rugmurﬁgareil e deyrribed 10 Swhiteht apegwti@n
o7 @€ S N m, 114 .and upport ed
117697 G FTRLT B Rer el Foresg Cang e pIoL S AESRT BTk g
incorpod@éd BReinSy QE@Vén@@ Ayt a@: henPal bSRINEingl EARAS 1 1OMULE rest on a
are made of a solid polynmer material, while slurry

compr &@ﬁ*@t’ kpdratipon 114 saf pecvpaTby it et u@p*etm@p&!@é ¥ patsvivgnate 112,
Polishidd dmmv{ fm ﬂgti S\ F’g’e Si*u Th%ﬂ%& whIFB %S {31%(& *f"rtbl %}%dv%znmr

ctordance

mater fow Hilaehprad ﬂﬁbuﬂs{m/ﬁ I&ﬁl Qﬂd M kie: |eh Is@hk’ﬂ Persieed 8eenlidifdys cloments.
and 110 g{ t hese tmo di fferent pol i shing pads may be
The opepgpaceig valst XoBGwsP ¢eihieasi ng materi al s descri bed

herei n.
[@‘(}2’? } in accordance with embodiments of the present invention, the paﬁ.s}}irw surfaces 104 and

describod herein.

{0028] Figure 2(a) shows a magnified view ot a polishing pad or polishing elementisurface 200
made of 2 polvursthane-polyclefin bend. In thix case the dispersed phase 201, which may be
polvolefia, s distabuted 1o 8 matnx or bulk phase 203, which may be polywrethane. In g well
mixed svsten, the size of the particles that make up the dispersed phase s on the order of 10-20
microns amd the phase boundary 202 s distinet. Figure 2(b) shows a close up of 2 single

dispersed phase particle in the matrix. Due to Jarge ditferences in polarity and interfacial tension,

&



[0028] Figure 2(a) shows a magnified view of a

pol i shing pad or polishing el enment/surface 200 made of
wa2pohsaaret hane- pol yol efin bl end. In this caseP@iEsS2009/041944

di spersed phase 201, which may be polyolefin, is

distributed in a matrix or bul k phase 203, which may

be polyurethane In a well mxed system the size of

parti t hat nmake up the sper se ase |
the m*“fiﬁ\é ‘éﬁ%}‘ér"% P 1 59 e oreoN %%h%‘g%i'é‘@' Shiasiese pulted

back frds? vl {hEBEhandh@Yf8e 2(b) shows a close up of a single
dlspersed phase particle in the matrix. Due to |arge

[8029] I?Hn {Je aﬁﬁif?{lﬁﬁém dt R,Q{{);‘Efé;& v @ﬁ‘gon tﬂgx‘? JQ\?& m%&ﬁ ?\L ﬂgzo Hﬂ\? be any of

ace 1I's snoo aces's
the aboadbiestibal cdBdlyaliefdinpaddivak esmareppuhiogaidmanhs drsorfhces made

. the pc et han Lnte face. [0029] In an enbodi nent of
from *‘i"ﬂ%‘"‘ﬁ‘i‘@%‘é‘{w‘tﬁ i?‘ﬁ\}ghit” F o H?‘ﬁ@ﬁ“h R O %t% ng pad (which may
be an of the above-described configurations) includes
ond ! ﬁmn@wwpibw@hw@ @ ey G eldi s M&e@@f\nﬁ&é Pl piredane is
pol yner ﬁqud of polyolefin and polyurethane wher e
(1) t e‘ra io of the VISCOSIty of the polyolefin to
ane

:EeZ{L‘ \15 Eti Qﬁéﬁbiﬁhl g ]{m%( rg%aéxlu S é§'lﬁr t ‘é‘% ilé&g‘?‘}e‘g‘t{ié §>g .):\:qumfe
t han &QQ(aps@punds per square |nch (psi); (3) the
fl exural nodul us of the pol yurethane is greater than

20Q6) E?r%:'ﬁe\(%ﬂﬁ wloligius hpfh% ;JQh@ér&ﬂ@&& %zet henpoby galg@t hane
|s greater than 25; and (5) t domai n size of the

%?&w%%ﬂm%%ﬁ iﬁ@ n»i Fﬁ%ﬁ}% diéhgg@uﬂ} %f?‘%‘iﬁn‘”‘% Lggs In

cases finm content ~o the po I SNi ng

thg Wyﬂﬁ)ﬁ}&fﬂ \135%@%{%;:‘%&1 &%}%lﬁ@lﬁ%ﬁ)ﬁ §3f}§r£nsi’ % 1’1%1?“&‘%\%

In \am(tsgg%sf g ﬁgf%’i é;‘l%?ne S&}tll i,ﬂE) 8@ rhé g}l{!:g ‘EEX % sﬂ@%( B}, af ¥e UTg‘ v me es‘%h{:} i

some inkQROARL oMol eﬁ:ﬁ%&a&) y}-ﬁif @hyl %K@@'ﬁ*&» QM%\H&Q@ ROKRG #:8res of
top surface of the 030 further enbodi nent of

armubtfh@%ui‘%ﬁ\yéwpbmbr!b%@@s*ﬂ %@apﬁ WhiPAG ( paddbag Agliehrgation of the
pad), m‘@%(ﬁn %{ %Uu,%e:? ﬁU‘Ffbtém%Ea_ ?st“ﬁn_g?t?s made by di spersing

socyan te or polyol prior to
orna&Fon reaction

{0034} %&F’vg?feeﬁ‘ﬂﬁ‘dﬁﬁﬁt O gﬁét‘;‘fﬁ%&,\tsﬁ é\mmdes a;it?g‘“*ﬁf’ }?E{?gﬂ\ﬂh Qe more

pelishiddBeh 84S b 1Bl é«ﬁﬁ&f&b@éa %ﬁiﬁﬁ*ﬁmpﬁo Yuleah Iﬁﬁﬁa‘% iﬁ@ﬁ/h@@» gnate oF potval
greater than 1000 psi; the flexural pnodul us of the

prioy togolryitipet fﬁaﬂ@umyds@@mk@%w redaw 2000 peiicleandy baf ¢ hetl
HHOGVH HQ»EE BJ?Q{‘,HQ 1‘?{?&1&3‘1 of the polyurethane may be greater than 1000 psi| the

flexural modulos of the polvurethans may be greater than 2000 pst; andfor the shore D hardasss
of the polyurethane may be greater than 25, In such a pad, the polyolefin may be polyvethylenc or

polvpropylens,

[6031] Sull another ambodiment of the mvention provides a method of manufscturing 8
polishing pad such as those discussed above using wjection molding, extrusion, reaction
injection malding, or sintering. In these various instances, polyolefin particles may be dispersed
in & prethane procursor pux prior o a urethane forming reaction; polyolefin and thermophastic

pobvursthane may be melt-mixed and subsequently injected inte a mold to form the pad; anddor

i



of the polyurethane may be greater than 25. In such a
pad, the polyolefin may be pol yethyl ene or
wW@ioyps4opyl ene. [0031] Still another enbodi meneCDUSI00E041944
i nvention provides a nethod of manufacturing a
pol i shing pad such as those di scussed above usi ng
i njection nolding, extrusion reaction injection
.. holding, or SJnteE Q these arious. i nstanc
patyolefB oI r}é’f‘?‘ﬁ%ﬁﬁ‘i‘f&‘l‘é‘& HAY vb@“wéﬁiwg SIS ISR At idipg machine
u“dprgg&g%gg{ J@ X prior to a urethane form ng reaction;
po yol eflh and t hernopl asti c pol yuret hane nay be

H032 . 3 L NEISToN o

il 2@5 zt{ﬁ%?%glg@%ézﬁga}’oﬁggﬁz&o}ne?ﬂa ﬁrlag“%% ?ﬁsﬁegﬁgmr %@:&lzi{ DENE OF TOTE

gmi;shzﬂﬂﬁéérhﬂﬂﬁ&zt‘ﬁﬂi}f?ab@ imadeeithoh m-plei\nﬁef lbﬁmﬂmi L) \eﬁtnmm‘ mhdm Abane whore
hi ne ed for, forn1n t he

the mel ‘auxfit}]@'iwé Slarisdnto gpivi éhqnhvzékhﬁ 18%108 l}iitdxggi z&ﬁm of the

puﬁ\‘uﬁ@ﬂ@lii SR R Qﬁq u?@t‘é' N PR Rt HB&»%D&L 1'px§lh ‘uﬁ%eﬁ'«, ‘?@@R@r B ar
surfaces nmade from a po yner pol yol efi'h and

equal tz‘ptﬂ yimraetiha&ﬁwwdaeﬁ}e pohyelatel o ipwlm% gthrlene of pobatrymiiefd asd the

hard nesﬁ ﬁ% R}S{&)}%&)/%W&(l%hh? gnq {%)é: J9 \ﬁ’éﬁg‘%}} "éﬁtfé‘fn“ gy ggﬁx.léﬁvgq%(ﬁgﬁan 13 Shove
5] melt index of the pol yurethane is greater than or
equal to 15. In such instances, the polyolefin nmay be

j0033}) RQ Ro yzemtaf |£§1%§gh%¥enp@x* %E’E:ﬁ%h&(‘ﬁr&ﬂﬁs%@ Datdness el PRUA more

e polyol efin and the pol yuret hane mat eri al s may
polishird] d¢eenibyr yuelsest !hah s‘hSnSt}@i\en@ bk{i @08 3{v e Yelyohhios h@i potyurethane

- 0 nve ovi de p shing pad . .

where (FE0RA 4 BRa" 6t obibf 5! BT bt HeS ke T el PalRdeRhas e

than 0.4 RAINIR PA| WaBY n@ib@iﬂ@a&h &Mﬂxrwi‘)ﬂ%‘ glii-menangienals to the
polyurethane where the nelt index ratio of a first one

';miwrcgﬁmg hezrpotyibiet i wherathernet dppot the npmp@moéﬂwaﬁ@t jig s less than or
eyual m b Sﬁﬁ{ \St@ﬁnnd(%\%’r i %%aglﬁlep@ﬁre it*in ﬁq&iﬂ of @1 ‘&n.(tl hdti ot to gﬁg R 3, and the

melt ;rz@k&ﬁ‘&m ot h&@thlme Wﬁﬂalﬁkﬁx c.ﬁf&lqtn iwad ex B szeﬂ; bﬁbaﬁih I&the polvolefin
. yolefin material is less than or equal to 3, the
matmdﬁgpp PRriveby e baERRY s o éﬁmt?ﬂf‘réf‘ epalrnap ayes, at least one of the

poly Oi&gg %@&@[&E khxb E‘-ﬂi\‘ﬂ(u & AR 1O Res @08t | %\ Qf@ n%&pg E{(m%?h hPBraterials

yur et e‘is greater t anore
MFY ¢ hﬂm %\bdedamm *t‘Ei&mpb)I yol efin materi aI s rmy be
pol yet hyl ene or pol ypropyl ene. For exanple, in sone
{1034] 848 eswwtlalr chbadimamel o ptdhienidal {ymhﬁfpi dgvid@tandBbdof Saking a solid

I he h f al | ef
polishi %d?ﬁu;”g@%%?eggﬁ‘h @&}g&?&ggg;gﬁgmp& gymﬁéggxg} ;zfgirp%%gn; greater than

FOHG m§|'§0»r§%n%w LQQ&% §I’l§é Mxm&a SV puet ol @9%91‘)1 e w@é} AN no 02? ¥ deth\ fene

vention provi des a meth making a s
me}?enai h'ﬂ ing a mdt index of 23 or greater and a second polvethvlene material having a melt

index less than 3, and subjecting the muxture to welt odximg o an injection molding machine or
extruder before injection fnte a mold cavity. In some cases, the polyurethane mav have g glass
fransition femperature (Tg) below room temperature. Likewise, the polyethylene may have a Tg
below room temperature. In some cases, the hardness of the polyurethane and polvethvlene may

differ by tess than 15 Shore D

{035] Another emsbodiment of the present invention provides a polishing pad having one ov

maore polishing elements or swrfaces made from a polymer bend of two polysthylenes and



pol i shing pad containing two distinct phase sizes, one

| ess than 100 nm and anot her greater than 1000 nm by
wWOorReopngH7pol yur et hane having a nelt i ndex greatBCT/USRNI/041944

15 with a first polyethylene material having a nelt

i ndex of 25 or greater and a second pol yet hyl ene

material having a nelt index |less than 3, and

ubj ecting the ure to nelt ect i
polyurefhgpgy x‘g“rﬁa‘éﬁ?’ Gl ety g‘?@*ﬂhﬁfé@%ﬁdvhﬁ% ighe
polyur tmlﬂg 108 thih 0 ERAn8 QTR LASES kil BO) Xé{(ﬁﬁ Rane é}ﬁ%&éi%@ﬁ?ﬁ@ materials
a glass transition tenperature (Tg) below ro
xnhxphhnpﬁnmp @emkr%emﬂswhmtﬁsﬁpdhye&hytéménmayﬂhwm@manﬁﬁaﬂ&‘

ess 0o R Sl T ARG "ai50 U1y B RO B TRy dP PN b creedh or equa
to 25, sh 8l o1& Bt 87 Re pbRABSLANOLLSE: @B adbaRN: Of ma@mw,\ of the

present invention prOV|des a_polishing pad haV|ng one
polyuregpnprpre bgdihpshP A celereirseainesyelithe 855t paidethi kemrglenal may be
Shore 1 V\gt X,“F(,Ei ?aeﬂgrdg%w i) pa%ktdleit mesfx Sme\ﬂ%@% X#ﬁ}f’%-g@l?@% D60 orless
A ranggp@l imeitahydee né&itrat: &f maﬂ«caﬁt\ @i ¢ hé f‘ﬂ@mnywi&t\hmehé sarl@S Sardnesses of
t han O. a ratiog of pelt indices of a second of
the “‘-“%ﬁ*é“ﬁé?“y’éf i ‘é‘n%‘ h%?‘%?"i’éﬁ &% the pol yurethane is
eater than 1, where the nelt index of the first
{0036} ﬁt@&‘&}‘ét fiybashmentl dhe piesqns invenson prawides a eglisingt pddiavisgane or
MOTE p\mi&unlg\ S q‘{’?)%éqnmoctrm e&a&?ﬁ’g{ldmg)g A){\te&sg}/{,trﬁﬂ%%e i\% %Ix t;ilhgirm% and

poly unﬁ@lny whetchamdo b m{:}h Qﬁt;effs it‘f Rathrsiar eopEl cth@eddmatbhels to the
rdness of the pol yurethane may be Shore D 75 or

h
polverefgeg 18 lgpdhHyp. aﬁgg a i%tfo efpet 1;1,d§{es Boiby seHYK @Rl cHatar mten al to
the paly gfr‘?ﬁ nRR P0RLE: A0 Ak mlﬁﬁcc' n%-lfhﬁzk‘tl% %%%ﬁt o \Vﬁ\%ﬂ?ﬁe&gﬂ% is 1

et hyFene materi al ore
than or p@ang & Ofthdaed m!@kises thaf Ht‘&h‘ﬂii peltyeieylomt eaieaklss (ieatr than or equat 1o

. anddlé‘sz%gtgfexqggi edy \Af&érlrestg ahi}?:d; %%étoﬁ,% ?1 agﬁ%?:gg ?ig? o'i’gfgiqgwm modulus
of the pb&@i@&mﬁrh@hh%f ar ﬂpsqqlizﬁﬁfﬁ‘ bl Thb8ALSERkY ﬂzﬂ\(ﬁﬂé Hen p{} yethylene

EFOVI des a polishing pad having one or nore polishing
materia m@nbm,gsﬂm g o ddRa. mhltelt frugrhnacdublsyniae M@hﬂi‘fé’ft@\ﬂ/@m

mater; ‘Fﬁ‘cﬁ{@ Xéﬂ;em ﬁmfll,,r{g\ﬁ)p %g%g%ﬂ‘?&x@f%@&[@ xéer 1R Fﬁé 1] o}z g

differercBeh ROLYULELRANE Ha&iﬂc%ﬁ of harePedi@ndadrifialhey B 1 78hdre D or
i ndi ces of the second pol yethylene material to the

Fess. pol yurethane is greater than 1, where the nelt index
of the first polyethyl ene rmterl al is less than or
[0837} gqmiouta gmgodmwgtsnﬁﬂctm spela Ry gRion m}éﬂ\g@b@nﬁdb@iﬂ y*b@xhyﬁt@n@ -8ty
g reat er. [ A § na t |
porosit{ Rcho Bpink R BRE P Ao 5 T b Sl 0P hei e
manufad@rind hedfl @xuiial paodidrusrRburt he pahyunetbang Y rb&ostructure

greater than 60 a. The flexural nodul us of the first
with mygd| rpdichy pe e conditioning requirements is also provided.

J0038] Others have deseribed mixing polymers to modify mechanical properties of a polishing
pad. For example, US. Patent 7 438,636 discloses mixing 8 lower modulus polymer in 2 higher
modulus polvmer matrix to iprove tonghness properiies of a polishing pad, U8, patent
7371, 160 deseribes dispersing an elastic phase in the matrix to improve polishing performance,

In these modifications 1t 1s important for the dispersed phase to stay incorporated into the matrix,



material nmay be greater than 200 MPa. The fl exural
nodul us of the second pol yethyl ene material may be
wQ@e@anse773 han 200 MPa. The range of hardness OPCEIUS2009/041944
three materials (i.e., differences between the various
har dnesses of the respective materials) may be 15
Shore D or less. [0037] In various enbodiments, the
sent i nvention proyi es a et hod i_nt roduci

and the laﬁi %‘%ﬁ“ﬁ%ﬁ«%ﬁ?*{fv“f pr a& \{ g(ﬁ}tzﬁas Haee &ﬁ@gﬁg ‘sifzr&lnon r!gx that wilt
anrable t”ﬁgﬁﬁlz ﬁtikﬂﬂgﬁé"fi@lsa gé‘) vRBLE !l&kf#@%u&)eﬁe{ﬁﬁﬁgtgﬁg{! & BGrix

manuf act uri a pol i shing pad mcrostructure.
6039} E'ﬁ% fi‘%fi J&f" 5“"?@4 RGo8YSH il Qetd EQ%Harﬁ\deHil?xsrmﬁg} soluble polymer
or né condi tioni'ng fequirenents |
o i?zepﬁn QM K .d@*dme [QO88Tachirepalldve: pdeﬁicm iabaduatux iemgr (pmwy;mmmg the
...to nodify nmecha ical roper pol i shin
POlShINEHTOEIS (| watesan blegogmier 7 égs*g %§%1i§g|c§g|tg§%%3x ?111‘5 zp@aa&x ity and
thereby <@§€‘§ﬁnﬂp&% K %nﬂﬁl Y Bhithily 31 R BR6L: eyl Msdx Q@Ls‘é{"?{fﬁzm sotuble
trix to inprove toughness properties of a polishihg
fibers E@g@dwzﬁk Sranpaltsbaped@rdty, 160 Pdesté, mﬁes iidﬂ@pebzsl Py et particles

... elastic phase in the matrix.,tc
disrionfETR g RRe DG b e B € PEb iR sP e
morphcd @y the plisRereedRhaeRbOs 8 &&’migﬂﬁz@&@mﬁ@f @ded-pliombhe

nmatri x, and the added el astoneric preferably

specificglin tiaimﬁsd@é rerishictiaorairahilonapy: «w?/’ﬁ Hlringippli s%@nsabﬂ & Patents
5,489, ""g d 9’ n}*s ULJE]&S % i\M %33 :P%k‘én% {iex%“ %’é‘}‘% 8@%\&‘%}% ﬂ'&d\ and

yur et hane rra ents 7
zhm;rm;ﬁh&ﬂ;zﬁlxg@, and 6 899 61 1 descrl be addi ng
wat er - sol ubl e polymer into the matrix. As the top

jo040] SHIHE aoe: Rferbies PR chslderPas 8t LRk AHHROWS ating alternate polvmers
envi ronnment duri nﬁhﬁéhe pol i shi ng process, the

mio a méﬁ@tz s & OB empbsi rymers drsuey sdmandy suehdnse! avyriies of & pad

and ;w ul‘. ﬁ¥t§ R?H%‘%g‘u\g !kal s{talgﬁlé%% i, gﬂﬁis% 3%‘3%*‘8@‘2;%8 z\h m*s}nnz} snd

general@gcionigy. Sobitel e ﬂnbﬁas lstrolgenetiat acclaniekt m&h ﬁﬁ&ﬂ:é phase have
porosity. U, S. Patent 6,685, 540 descrl bes
caretully é}xtsqg&pggmgp@t FICB Ak Bardness o sl Es g b et tﬁcztthqseusmuth different

from thg*{@\w iﬁ Méiﬁ'q ;Q}E'\%}%&ﬁb di?i%lax (S zhg %\ae_figg ((%9&(.% ) 8;% gashel |

at ent I'scl oses a
joodi} {uz? Em{l%x (%o%ag dic :%ﬂ d'% 9:3?% ﬁioutﬂgiay nﬁh ;f’oi%:ﬂe;g\' al\&{ i 3‘!6%&?’?‘%&.1&

zmer%idw g ksl irais nit iRaG @ﬂk’s\x B89 @3 goly 53,& 5@&33@2 the matrix
095, 902, 6,217, 434, and 6, 896, 593 descri be vari ous
and the ;S‘Bii"F S RSPt SARYTE s pol e s ToRch St tegpRaoplndipe

Hmise R\E‘ze&%n'é ahemhen: ﬁx‘?ﬁn QRBHGRAUE gmd\%%ﬁQ doiRi e E\%‘Qﬁ%ﬁﬂ@é hme can be

ncor porating al‘ternate ‘polynets into a
FeMOV ecb rehyen icnsdtiobhe oppdl wh'e&smareesea@ﬁlm}:etm Ihedwftyn&maﬁamﬁicﬁhai
g}@i};zmtpsr;;m& ns} rcuezg o? mz.?t iP gm,s determines dispersability of a smaller phase into the
matrix, hencs the phase size. Mixing of the two polvaers may be carried out in 30 injection-
molding machine just prior (o injecting the melt tato a mold cavity, or the fwo polymers may be

mixed separately, for example in a twin-screw extruder we achieve complete mising.

{0042} Polymer blends are a class of materials made by mixing polymers to schieve now
properties. Polvmer mitures thus created may be miscible, partially miscible or immiscible.

Embodunents of the present invention utilize immiscible polymers where the appropriate domain

10



and participate in polishing while the soluble
pol yners di ssolve into the polish nedium and generate
WEo0dss47ys I n the other, insoluble polyners the@T/H8209/041944

used for the dispersed phase have carefully chosen

properties, such as hardness, nodulus and Tg, etc.,

t hat are distinctly different fromthose of the rmtri X
.. pol T achi eve i oveg nmechani cal properti
ST 18 ‘T‘g’éig‘_‘f by RS ‘*Ho\%\}‘éﬂ ROV r\\é@é@p%@ﬁ%{tﬁ%&d? xézfmw and ratios of
melt ind@Blecting polynmers based on interfacial interaction,

melt index and ratios of nelt indices between the two

L n 1EES shintomae at discrate
{6043} g»% }xgﬁ{é&g@&%%g pd of J{”ﬁw%%é s;i’é’geﬁﬁ@ggﬁ%ﬁ’gtﬂ t%ﬁgu@\?\zgé Sat discrate
mpiei@@‘] Jrepois ey Em* phass @i ibnharihmed methante: herhardnelt, The s xc of the
preferenti al I foorm sep arzi\te domai ns; the disp

\impkx\pzﬁggém@é\ﬁ %éﬁ 15 ISR YRR A by d}ﬁ&d*f\ttil%ﬁi\ﬁ?@d(@f!ltpﬂl‘iig RS !g\hmsiims as

well as R&%ﬂﬁ*?@%u% 9%&‘% dide miﬂge \in@L tmsb BQ@%*} of i ndividual

polynmers and the ratio o ndi ces deterni nes
4 [ f I ]
{44} ﬁéﬁgg{x %@ :rxhés}sltéf?i m@uﬁé{%}s ol d@t@?ﬁ%u Ll 9,4 & Heifxé'@fcém%ed ;yimqe are
capil] a:beum&bﬂ' i(edmmiuxti sdoﬂmamuk}np emcm m@nnhehmg m&e I\n\newm LLﬁttiu. dzspcrxui
0 injecting the nto a nold cavity
p}hm ajp \615 % HF «»nm& EREINE d% 47 aEd SPIIPER Z{E‘*’éﬁ%{ %m ﬁ‘sd&x (M}

instend w :Qu&ﬁ( ‘%Wit%r’é wi@é t&k‘i@%t@a&xz%ﬁ %@:h&&&a\m B@ ™ B042hdonal

Pol yner | ends are a class of nmaterials nade y m X1 ng
31238 p‘@*z gmm'ight Baraiahliany SRS vpdrod bgdePad Yrmreighit ot pelpsier oxiraded

a1 10 m “’S"% figgité%%g}é% be mg’z&]l ? l} ﬁ;lréap Q} éé&&\é%dﬁv f‘wlpf?gdﬁm?fr}ianwter
{0 i}\“wlﬂ}' 13 Z@nh RS C] Qh:R1ROLYIFRI & 130 8580 sh REN ARBLORY drAk Ry piston.
donai nsi ze i s achi eved by selectlng the i mm scible
{0045} F?Qslu Q(iﬁ?i'? ﬁ\ \MJFI‘EBE‘WQ{ %Q{«.L@t, B cﬁu PELGSSy @&%xﬁﬁﬁ‘k@@e: Qs srts
ices. During mel t processing of
mnwonarmﬂgﬂmma5anpnmymkemdm\mmxmhwe it is antucupated t hat
di screte droplets of the polyethyl ene phase are
distributed wthin the Qfetigné/snelt. The size of the
droplets is a function of shear force inparted by the
where Tty U&ERRTBE MR si2ehiak viRbEny\WITIROShEHES, 198Be Wetbhn®8m rate
the relative ratio of melt viscosities of the two
of the npas e 2 Pobaipefei! poryreden Kipsrtdnt SpEe ﬁnﬁ%ﬂer@uf faithresk wr
Fora sm& e{ﬁ%{“%ixé !}k%%-_%’ thE é?agn khe. %%E%‘EQW J%’M%%z @ §ate of the matrks,
number, : I 'SCOSI t (
wmummdi e fmhﬁﬁbxsﬁd}ibsmtzh@ MQSS‘GSMTE y&p@ii:d‘ ;hﬁa:duﬁmnsieat« mt rfacisl
gase anci mﬁjs t he .vi scosi Ly of th t{l X gase
FONSIONY, ﬁi@ HREED ﬁi ma‘ixﬁx‘éxémt%ﬁ?é\ %Iftm‘l‘ ﬁfd@k Mt()ek O ttéﬁa*ﬁaftimi\
connbin¥d %ﬁ‘agsh ¥ r88 ot fhe @Rﬁw‘iin@ﬁ%% g6k n%@ t§3sﬂ{19§‘3§§§h£{%m oF extruster),
condi tions. The ASTM’l nt er nati onal
mifuengribe edudstrsuandat diczegemedgrsenent of nelt |ndex as
t he wei ght of pol ymer extruded
[0046] Porosity i an important aspect of polishing pad structure. 1o the absence of porosity, the

polish rate is very low. For exgmple, & non-porous pad used to polish a waler with a silicon
dioxtde film, when pressed against the pad at 8 psi down force and 30 rpm pad speed, may show
tess than 200 A/min removal rate. When a porous pad is used under the ssme conditions, the film

reroval rate may be greater than 1000 Afmin.

t



in 10 mnutes at a constant tenperature (190C) through
a tubular die of specified dianmeter (0.0825 in ~ 2.2
woregoombusms a st andard wei ght (2160 granms) is plBCEUS2909/641944

driving piston. [0045] The capillary nunber Ca

represents the relative effect of viscous forces

versus surface tensi on acti ng across an interface and
o047 &r{%ﬂ’gr‘%ﬁﬂ‘éﬁ fglé nc%m F%aq;mgé é}éﬁ m@ﬁtgg n{r\:h Iéfr & \c{g&gﬁ%{}%ésﬂ% :qémz S
pad, \g}g‘é@fgq&@,@i bQRY 36 $nQld SibE AR X ANSe Rod&iibhBe dish creates micro-

I nt ei faC| al tension. Wien Ca exceeds a critical value,
asperitich; opldtabie gakshap ttﬁmmzaat@ }v@n rmy $oany phdvealbd @h@rwq zh:gmdatmn

H tmm}ﬁ’gﬁtpr&f?‘)‘(um%%’ﬁésé&htélﬁf %’qd} 8ﬁll"’é$f% %V@EE ;‘mﬁawﬁgg %ﬁ»ﬁﬁ“ﬁ‘é’}e}' This ia
elieveS b7 dRMSHEIMIS BEG drivte RAINANEEA! ShRHCRRS phinakbasiaky dull and
tension, absolute nmelt index of constituents and the
pores ty wrgas. Tefucied heir ahilicet i hendonseet sen sCosbisiingthe pad
h . e SR BOSES £
surface \Nz ﬂuf’s it %ﬁu(cﬁ% X Q :mtu 5. ?ﬁ%é%}?%é:;i{%\ § (Ejeg);éﬁm‘)ﬁfb u%g ﬁ é}i pf“hfg] eg-xpmeb &
fresh stﬁﬂcﬂeatﬁﬂ 2hedcbitty &ﬂez@tﬁed hamghsipensiedniphaserd @048 mpurtant part of a
grosity is an inportant aspect of polishing pad
stable i’é’{"lf{hi&*f’ﬁﬁ\é In the absence of porosity, the polish rate
Is very low For exanple, a non-porous pad used to
{048} ‘§@$*iitssmr*a‘« *vik%ék‘v Direht ol kbl é@ﬁ ligh priese damend wndinioning also
IRy Qdmpe Ssiﬁﬁqi;@qgl pro tr*lxg '119 §§ §}§ ?t» Q;Bﬁtgo mefx% F%D iﬁggﬁtﬁ%l [RMond

eﬁscmW&&n n@a,rnbaf Oles mad t}h§C(1mﬁﬁd>nﬁf&d§£k ddnee §§a>tmx~, eim@ lxm BRARIre froquent
the filmrenoval rate m reater t han
z»“oee\wwxWﬁfie@mm‘mkﬁ@ﬁﬁﬁiﬂ%u 1%%@ NS b e e wicgrnight see

diamonll 'dbms:ﬁm(\@i’m R SR, cRlsHel %ﬁa»{; J{ b%‘éﬁ\?ﬁu@ 8805(9%&8%@ lh
I's subjectéd to~ di amon condi tioni ng
ther eioxte@hsh Z(hﬁ O g !ﬂlfskm greableiimicnaaspdtibtingss awhioeks requirement.
enabl e polishing to occur at a high rate. Porous pads

{4} ahe prowngd engatsegaidiat h eblidiing gnovakopecfer tanegueMeinimal (f
time (and wafers are enerall ollshedfor alo

sy} mtxqizﬁ—ér}; g Th Sdicgleg sppgy gr@)w'éma me@ts'ﬂ)‘ AGlepg typ g{,;%@;z dispersed
domain Jﬁﬁ%r ngq ﬁ@( %kaﬁllﬁa UW'H! ﬁgn&aayxgﬁﬁ@ P u? 3\%;@;“%5@ l;,lr,,t tﬁ:ﬁ%& Jizpme it dices,

por es smear uci n elr a
Ong of t}mnhaiamséﬂd pmmams pmi tristouror Yess, God thutfu @hiy rigmtth@ paichm and the

othey d\Fﬂééyg aggﬂw‘{zﬂgx P \pgg J}i%’g}gg &gglpks‘)%té‘aé g%‘gg&%g% Iégﬁz%mm The role
of the n8RE-HAGS RNy I 8EENEH ALLS 1 ABRBRL S §Sw (AP w&m{m pad the ability
conditioning is therefore an inportant part "of

to wearspbindypuhils h\m“meé@g ¢ n{n@ewslm @escut@kesgri@r»@dﬁm%@ i%heidf‘fzﬁ‘*\i zed
dewnaing g‘n%lr sth oﬂf) ﬁ"tbu mlne-%ru o L}%&lallm? RRESTR: ha%ldéﬁmegia sites for larger
porosiy, which act as shurry reservoirs for polishing. The relative size of domains i3 important as
the nano-domains are prefergbly smaller, and at least of the same order as the pad wear rate, for
consistent polishing results. For example at .5 microm of pad wear per minute of polishing, the
stze of the smaller domains should be no more than 0.5 microns and, preferably, in the range of
MY nm - 200 om. Shaery reservolr domains, on the other hand, veed to be larger by 1~ 2 orders

of magninide to provide stable slurry flow durtog polishing.



i ntroduces variability in the process as disk-to-disk
vari ations, as well as changes in dianond

weGoees47veness over the lifetine of the condi tPOHUSZY09/041944
di sk cause process drifts that require frequent
process nonitoring and corrective actions. There is
al so a risk of dianond | oss, which mght see di anond

TOROE W e AN W e T -
and pol FHAHELZ @re $Fe MASSHRIY \&‘j ngiﬂkenﬁ RienGARAILLONRE @R &F both

pr ocess reqU|renent he present I nventi on
polymepraovidies the pobicd hawy ega*dnm wrstdiost tevextiate, v«é@pmmggs

polyare };xgtlg g‘ﬁtllh 1%%&&;@%%%% éf gc%oéali\ge? 1‘1qu§5\¢§§(\ é\%*;dul(iﬁ % %tap)opgk et n
dornai nﬁlb‘ﬁ PeY $8d TR $dré OBrable@ahBS ey mx“?(;hsﬁ&@ﬂb%'kﬁ%aﬁélﬁﬁﬁu 0.73
wi th two pol uolef ns having different nelt indices.

was usednpolptih ree donsirng! had S paptong wes: griaigedrilos shpoted theidy using a
mmtmc%ggwg S {3%{ WIQ p{!i'¥¥‘s 8 W %E%gzxgcaﬂ A ghg ﬁ ‘é ﬂ'&!m o{‘d »t‘i g\zd {ggﬂ%“hd- &Q}?ﬁt@tkan.e of
nuhzmﬁﬁamo%mnahﬁﬁmﬂ&@nawﬁhanﬁmwﬁhe~ﬁ@beuﬁ&uﬁhmunaneadgﬁﬁk@&imm@r

the >100 nm si zed domains) is to provide the
stzed d;ﬁ}:@g@mn ibafﬁmfﬁﬂé* VY zpwlgp BN APOB iﬁé}')(rﬁ\v_} PR idenes.

xposi ng fresh nano-textures as the surface degrades.
jpesi} i]rh@iq eltpeling et of Ueg awion (e giattiy palymeomgy be bubeic dgtane 38142
po \smﬂ%ﬂ‘?gﬂ% it OBk &Ex%e? }F%‘ }m%pndm P“’% m%‘%u?%h&&ﬁ d";! b @38 up
reservoirs

%;‘spmuﬁﬁkd »s fos pgm R W ai,}atm‘ vie: ;ﬁidl emo fbedewm nsa a $mt msa@izt\ Qﬂtm gthylene
he nano- dOﬁHInS ar e

(havingi sl oS OREPSRHEIEIE) B §§f%iﬁ%ﬂﬁaw%§re Falimiery logia. These
paly ;mﬁq,ﬁé{ %1‘?&%11}% dhﬁpﬂuﬂ&nf)ﬁ?ﬁ bR chifs tr 3y :}E\'s@hiﬂ’; Lgaﬁgnté:«iozi é}_l\i EN

ons o wear m nute of po
x & MOohmﬁmm}smﬁl mLeﬂtmtmmm&uahouﬂud& b\d:mmamum@xtt hamaﬁnﬂexfsieia 11 i B0

rons .and, . preferabl n e f 100 nm- 200
caviny K Gikaipy B Y FUUBREITS 22orC RS el HERCRaHE A ere

created D ﬂzﬁq%z 1 @&9@& (}W%‘LHNR‘% Ladessugf o gﬁgﬁ‘:'ﬁxiléﬁﬁc&il gm QY iHGection of
l'e slurry flow during p0|sh|n 50]

the m;tg{ p@@@bgﬁtﬁh@@@é@ dmhzg]asdj;ghaﬁg;)mzms(t)uq{;eax@»ﬁ mmﬁn $@&1 bhéo 1 microns.

Most o m%}(”gw xﬂqsm%ﬁq}é g é&%gﬁgt TQ‘%&’%@@H&* ﬁ‘é&f % %yﬁﬁ%ﬁﬁ@t‘mm the
satny msgiﬁ)g mu,ﬁgtgﬁh@mby}m@rs as well as the ratio of their
respective nelt indices. For exanple, when using

j6052] RP&EW?E&*?E%B& aWint Bf i‘f@' iy uﬁ@ﬁxthgfna%@ AR GO %‘bh% Qﬂ@ano SRi44
i ndex of 30, polyethyl ene donalns of

polyur cﬁmm ;\xgzﬂm“i @w&m gdm@pphﬁa}m@w 200k taghispend phass {comgx ising
ﬁppz‘{mig’%lﬂ%}?&g %{)L?Qrg by xlcgel}},:i bsr SHE )ﬁ\ﬁ(? §§82$§11ﬁ . dqbr, Lgunyz% pMK ngeig Siia

tutene @XPEEHRM itRAtorRYpUSINGe! 8 300 XTRESE n0h nlawe; ap;qw@hhyé\aae@ injection
Wi th respectlve melt indices of 30 and 0.75, with

moldingpyiire thane mlishegelamnaesoi 2004 b i SRl bighyithalghy fange
base, e\%aé&‘% dQURAF L AN DR R R R de! 182 1ALAI oM derBR Ghotding was

cartied wt at "i § °C and well-mixed opaque parts were cregted. The parts were oross-sectioned
arid SEM mspection of the parts showed round shaped dispersed phase particles of
approximately 100 nm to 2 microns. Smaller sized domains were also oliserved. Maost cavitiex

showed smooth walls, indicating the polyethylene particles did not adhere to the watrix.



si zed domai ns can be tuned by varying the relative

anount of the two pol yethylenes. [0051] In one
weaidds4tent of the invention, the matrix pol yneCT/Isa009e1944

Lubri zol Estane 58142 pol yurethane (having a nelt

i ndex of approxi mately 25) and the di spersed phase

(maki ng up approxi mately 10 percent by wei ght of the

400, [.ow densj t t hyl ene
{0033} ?hﬁf} %@*Yaf R ‘t’*‘ I tgf& YRS f}va%/“@f éﬁ) mgligitulpreg Bstane
8144 1 QMBRld ARES: Bk YIRL S ! kﬁq%@mam\esm &sa' HEBRSe B Bhase
mxed I N an |nject|on nmo |ng machi ne to make
{compripoigisphiongnetlgnigntesccof bOwaikhndi BowE ey DIFPG I8 Yh, avery fow-

denstty t%ﬁé%ﬁ‘ﬁ[‘flé‘?g’g‘g“gg ?ﬁﬁh %gegit @Ig%}: ?g* ';ﬁch ﬁn(ﬁfeﬂ %Zﬁl fi& ﬁ%% %f@%&‘eﬁc SRS

mixed MRS GaETInelolak Bichdro b @R Goidlihg Hl:?ﬁ@ﬁ#a epagyedpak bS 40™ high
wer e created. The parts were cross-sectioned and

with a (SEAnHngY belce et MU AINEIC B 8 &0 CUSENY hp spdetitont afl Schaty mold.

in_ieczi.m&%%i&inﬁ L]Q Qa t ﬂ%%«gga’zgﬁp% ang'x@ﬁe&%\e‘% hﬁ@@iﬁm’%‘ e l:r%gte@f"?{'he parts
appr oxrma m cY on S avities

WS b:shmd;zﬁﬁem hI ek gsctibndf tatplng sitthﬁzdpahmﬁt‘iayétemepm'seé phase

particles did not adhere to the trix. ure 3 shows

partctef RbaTragals S |f @}@sw 1YakE et dERpeYREm %“b?’i“t-"h“i@% Most

cavities \‘8?4\‘?@3 §QBain LS zi)s(m %L%Hﬁgth‘x ﬁ*n#%’;@%ﬁuﬁqlduﬁ%f@ 6:? %éj% mattx
pol yur et hane ex of 'approxi nat el

The comnoirdths of iti&p@n&en&s whrasmi{ Fagmpes 4iand Saz;hpwdmmtwhy 10
percent by weight) is Dow DNDA 8335 NT 7, a

UL pomﬂ densist yml@@clhy&hhyﬂ tﬁﬁé bwnﬁﬂﬁ xﬁwmhx \ﬁ;}(ﬂﬁhtf iis m@kexmﬁ«\nm

proxi mately 30 two, materials were

38144 ié‘:lﬁ Yop ﬁ“@ﬂ‘ ik ‘W@\Nﬁéﬂ’ﬁ’ ﬁ@”tﬁéi‘iha@e‘“ﬁdf‘? §‘ﬁP"ﬁ ged iﬁm‘*ﬁ

(&-ompx@{nefnggltx%g{é’gdg :{exa xgr'}]}?‘:r)j\ &LQ&)&%Q Jp#zgglﬂwﬁgta{}?{t@x iQ%\ﬁgﬂt {with g melt

mdex olimgeesinda)y ). a¥ }&Gwoa}wtstzw WL@: mixngt ecan mmmu:h divhngpaschine to

ke pEFBER ST S S P T Slh Tt SRR 4 St
viindrik ﬁ%@@ﬁ& he Bmendb:h%pPﬁfi 2 @QW} 8 QH{“Qiséh@x@ RSP S &gm}i al 218
phase particles of approxinmately 100 nmto m crons.
Cand sn’éhmeﬁd shaied padakns ronsre Tk gor whsz@rww se %@t d and SEM

zmpf:smagl‘ gﬁw 13 ﬂdomw irxtn l%l? égpm@gnﬁg?m{;}gw if;ean' g‘f‘i’ i;]s appfmn'z;-m:w range 3~
1S micrBs. NIt LQQ@&] s?zbﬁ e8 thbbthangkhgticenodic peRtigt ok Bhicles did not
[ nvent| on, the matrix polynmer is Lubri zol Estane 58144
adhere ¥l ?S/Wét\hane (with a nelt index of approximtely 20)
and the dispersed phase (conprising approximtely 10
0055 Pbve emmﬁyﬂw‘icbm ysd 1o (DAW 2P exdmnDEDBR BB N e Wﬁ@am and

puiwkgg 6(30 %(éF‘y“ & %ﬁt%ﬁlﬁ\eﬁﬁ{gﬂﬁéﬂ\é\‘frﬁ%‘*yb&g@*z}ﬁ* gidﬁﬁﬁm has been

describ@N Anheeh |d@sﬁu<f€@di diimgefmehbt pevds Q\L&ﬁékﬁngﬂ@i b Bgknt invention is not
el ements of 0.24" dia. x 0.140" high
trtended 1o be imited ?hﬂtb’\ and should only be measured in terms of the claims, which follow,



with a 0.32" flange base, containing a cylindrical
cavity on the underside, in a 16 cavity nold.

WO pjoeas470h nol di ng was carried out at 215 C anBCT/US2009/041944
wel | - mi xed opaque parts were created. The parts were
cross sectioned and SEM i nspection of the parts showed
round shaped di spersed phase particles of

« abproximately 5-15 mcrons. Smaller sized domains were
ﬂiﬁigigso observed. Most cavities showed snooth wall s,
i ndi cating the polyethylene particles did not adhere
to the matrix. The concentration of the domains was
What isgrbivied 18 gures 4 and 5 show these results. [0054] In
still another enbodi ment of this invention, the matrix
pol ymer is Lubrizol Estane 58144 pol yurethane (with a

A pdiBhihginndex R 1PERMAX FRLB Ml MarafhibheC diBReHSES g
phase (conprising approxi mately 20 percent by wei ght )
b Sirppplypter zeamunahapgwé@ hykene o phess, ol t | ndex of

RRI0X ;:sqﬁ necs Xaa?}wgi}a n%c»ag %ﬁ&%ﬁ'd% ﬁd ﬁ»hg@c s%?mlntm%ﬂt within

I'Nj ect el e
the ﬁmqu NOn@4ithd o @leaxal ﬂ)w ﬂzéﬁi"th@p@i’hhﬂﬂ ’mdai u@lns&}b\f iu&n gerdas@using areas
containing a cylindrical cavi on the underside, in a

of micramT R ttwmrmwa\dnﬁj tae §iohe Rl wago 4as carried out at
215 C and wel | -m xed opaque parts were created. The
parts were cross sectioned and SEM i nspection of the
2. The paithsnsirdwediaiounahshapind fitlgpenrseds phasergant iretesi ofd the
cond ﬁgrOXInatgﬁﬁ%ranqe 5- 15 mcrons. Most cavities
second BESHIEGSSRIBY AR FET S ndi cati ng the pol yet hyl ene
particles did not adhere to the matrix. [0055] Thus, a
polishing pad for use in CMP and nmade from a
. The ponth :&m adgﬁ chfmpoperedt tamelvatdinpotiyoties iricashhes of a polyethyler
e ul k phase and pol yolefin is the
magﬁagp§¥%$ ”Bﬁ %‘“Mﬂﬁgpbeen descri bed. Although
dlscussed with reference to various exanples, the
present invention is not intended to be limted
The t‘ﬁiéfﬁ‘@bwdéﬁné ckwoG) whern theeohwhdirageny b avde Tem ¢ Hand of two
. e @l 1 ow. CLAIMS What is claimed is: 1. A
dﬁhﬁd%g?$§ﬁ&%§@ba§'P use in chemical nechanical
pl anarization (CWMP) conprising: a first polyner,
. erein the |rs; oLyner is a bulk phase; and a
3‘}h€§gé@ﬁ&ﬁE@W§ﬁL¥m- F%ﬁ% t he second polyner is a
di sp&fisedineh ?&%@qm & th @Eﬁ»ﬁ%&i‘mﬁ!} & X‘”&f‘\b{'\ﬁi\ thy ?h AdiSlrethane is fess than
pol ymer and 1s rél easa fromthe polishing pad
durﬁmg pol i shi ng, thereby cau3|ng areas of o
[)nag{tg S?ir&(')’a??ﬁﬁ‘y&h APl poly R &F’me m"lﬁjts:n% i3 gi%gmg -E;%n"i%é ;Snrz«]zlmlgig per square
ok (psi)

a flexural modulus of the polyursthane matertal greater than 2000 psi;
a Shore [ hardness of the polyurethane material greater than 25 and

a domaty size of the dispersed polvolefin phase is 200 microas or less,

&, The polishing pad of claim 2, wherein the polishing pad includes 1 ~ 38% by volume

polyolefin material,



2. The polishing pad of claim1, wherein the first
pol ynmer is a pol yurethane material and the second
w@oloynet77i s a polyolefin material. 3. The pol i BEI/HSROpEHO1944
of claim2, wherein the polyolefin material is at
| east one of a polyethylene material and a
pol ypropyl ene material. 4. The polishing pad of claim
erein the pol olefln material is.made fr
- The B%ﬁv#\‘*g &dft*dt%{] ilf apen HoTSPeFefuEhes fi ReePPaTne Bl ingludes o
Wiimggphmghlng pad of claim?2, wherein: a ratio of the
viscosity of the polyolefin to a viscosity of the
pol yurethane is less than 33; a tensile strength of

8. The tﬁ&? »‘sh@%{%ﬁrﬁt E&?ﬁ%ez( b 353;%51'1 ;gﬂ!u%;?i S’xg‘iér‘ {??;L}gn %ﬁ% sgqﬁge%l{g gféu anate
or poly BN R EeL PADSroMALL FdrRlaigk AL t han 2000 psi; a Shore D
har dness of the pol yurethane material greater than 25;
and a domain size of the dlspersed pol yol ef i n phase is
9. The %Qi@ahnknp{at% We gﬁm %’e‘?‘s‘?mx%i ’zh-“ﬂ)e; ty F) ethili‘{ agcq[’(g%(}ﬁf ng![ucm%k the
polyurefiahy oduefld ﬂzd‘i\i&tiﬁﬁl*&hir? lha?ifﬁ@i}p@Lzl ﬁ“h?l gy upatasef ﬂt&kxﬂﬂ } olilos is
wherein an e Fosed surfa e of g pol.i shing pad,_
greater IR P81 a0 6L 1P BRUREHPE SRore) wﬁaw@é‘r PSRichgapad of
claim2, wherein particles of the polyolefin are
di spersed in isocyanate or polyol prior to a
U ‘hsppd}ij@tbh@tmdrmé chon datherir@aptiidmg &d iThedpa pdhinagigatef the
8, .wWherein the polyolefin particles are 10 -
polyoleB gt LD ORL G B R e Taio: e st rengt h | s

greatisfex fan 4900 RS nadeIRPINHGELAANG, 1] exur al

nodul us is greater than 0 psi, and the pol yurethane
Smﬁeﬂ@\hdribkne@smltgx age evatfewi Eriaatay @51} ol epaThel ol i shing
ad,of hing. b N

Bay bt uRURRe e ORGP U B R R 2 e

Qk}kidz[ Rt bangciBiRrdls flaké Rey olrimBlded shgeKifohiiGthane material
F yolefin material less than or equal to 3; a nelt

@W‘éf‘ Shhe ol yur et hane material greater than or
equal to 15;

11, The polishing pad of claim 4, wherein the polishing pad includes one or more polishing

clements made from a polymer blend of two polvolefin materials having:

amelt index of the Hrst polvolefin material Tess thav or equal to 3,

& melt imdex of the second polyolefin matenial greater than or equal to 25,

a ndex of the palyurethane material greater than or equal 10 15

a medt index ratio of a first one of the polyvolefin materials/polyurethane matenial fess than
8.2;

g melt fndex ratio of the second one of the polyolefin materials/polvurethane material
greater than 1] and

a difference between a hardness of the polyolefin material and the pobyurethane material

fess than 15 Shore D,

16



a nmelt index ratio of the polyolefin
mat eri al / pol yurethane material |less than 0.2; and a
walzdobasence bet ween a hardness of the pol yol ef PET/US2009/041944
mat eri al and the pol yurethane material |ess than 15
Shore D. 11. The polishing pad of claim4, wherein the
pol i shing pad includes one or nnre polishing el enent s
rom.a bl en ol efin terjals
12 "f‘h%\(iieﬁfak SR PR TS r gl prved { Bof SO TR St pgToed phase
and 2 sBBS {ﬁkﬁ@ RecOfha8Uak: el (1R 6184 ﬁﬁéxwé&ﬂ%@& wa ttal&,@ 11?@30@11%1 and a size
pol yol efin naterlal greater than or equa
of the stavdd xhptrsthphbpolylurebmbénmmt eri al greater than or
equal to 15; a nelt index ratio of a first one of the
pol yol efin materi al s/ pol yurethane material |ess than
13 ThpdishgMRiitorcndes hakis;h of the second one of the
pol yol éfin material s/polyurethane materi al
Jraandhertthas matevigddds a vl fihéretiegepdrneamng aidid Hessigt
Lhe and the pol yurethane materi al
?CMP“ﬁﬁﬂtéQquﬂ‘ é&@% %%&ﬁé' The polishing pad of claim1,
wiiest el thetptody sﬁhsep&nsﬁez iphases golvpides @f s fian St bas a Tg below room
di spersed phase and a second di spersed phase, a size
wmpergfitt he first di spersed phase is greater than 10 nm and
8 a@(}ﬁg oP ﬁﬁ *ﬂ?\ Lﬁﬁ‘? %@%zﬁh?ﬁ?ﬁ%egm&h @ﬁﬁ\ n?‘ 2k & E{z Lﬂﬁh@ I@m;I.Q Tg bhelow
nm 13. T é pol |s I ng pa claim wher'ern:
zumnz&quy@meihame material has a nelt index greater than
and | ass .transition te rature. (T el ow room
¢ Sipae Bedh R Sl BN o The rEBRGERYFERDS ft BFPRNot G
raaterin® 1BBhkard S0 | €ss than 3, has a Tg bel ow room
tenperature; a second of the polyethylene materials
has a nmelt index of 25 or greater, has a Tg bel ow room
fference bet ween a hardnesses of

hii ﬁ‘e ‘“‘%811}}6* OF g‘”ﬁa ’éill'tli f's and the pol yur et hane
galaarhddso 58t fdraah S ShekeaRombdisinkNBe Pl s S8k BnRadqual to 3;

of claim4 wherein:

a melt index of a second polvethylens material comprising the pad is greater than or
el 0 2§,

a melt index of a polvurethane material comprising the pad is greater thaw or squal to 15

a meldt index ratio of the first polyvethylene matertal/polyurethane matenal s less than 0.2,

a melt index ratio of the second polvethviene matenial/polyvurethane matesial is greater
than 12

a hardness of the polyurethans matesial is Shove D 70 or less;

a hardness of the first polvethyvlene material is Shore D 60 or lesg

& hardness of the second polyethyiens material is Shore D 60 or less; and

g difference between a hgrdnesses of the polyurethane material, the first polvethylene

material, and the second polvethylene matertal is 15 Shore I or less

15, The polishing pad of claim 4, wherein:

# flexural modulus of the polyurethane material is greater than 60 MPa;

e
~d



a nelt index of a first polyethylene materi al
conprising the pad is less than or equal to 3; a nelt
wo pdes34sfs a second pol yet hyl ene materi al conprPGI/HSRDN@I1944
pad is greater than or equal to 25; a nelt index of a
pol yur et hane material conprising the pad is greater
than or equal to 15; a nelt index ratio of the first
D 0]| :etgh l)(?\g nt}itﬁue rh:rfglé{z ?%{#{B%Q a%g%ggtég%gl] 1§ @res ﬁgrstﬁa}z 200 MPyg;
and poI yet hyl ene materi al / pol yurethane material is greater
than 1; a hardness of the polyurethane material is
ShofeaiDe potvarn kdeginesseh af B estnofthdienfiendt the first polvethylene
e_materi | ess; a
materiaf Gpd et SRR B Bry S Ry TR Relet s ai 15 shore
D 60 or less; and a difference between a hardnesses of
t he pol yuret hane mat er i al, the first polyet hyI ene
- A mgihee pahunydniutiies peltone ;pv(tﬂ ty@g oy shanigait epghanicpiplasnzation
1P} Tho les, 15. The polishing pad of claim 4,
“v%hb 51%;1@&%@@ exéts‘]ral nmodul us of the pol yurethane

sateibi alvo pslygreeathar art hami@hidRa@sih haxsiralymaduk u&nf?)-f phase and
the flrst nd second pol éeth yl ene materi al g g
asecong RE IO ABARC R hES GBS Bvord BRFRISER AR B sl ‘“o‘f\ti"m‘d

by at lehdd %n@ﬂt %Qﬁtﬁ%’i‘zﬁ FRL&L LAk i gﬁﬂgﬁmkﬁ ek§3590| yethyl ene

rra erla € secon ne material is 15
&mne D tem ﬂweasscm Lfrethar, vetchod s abmmanuisacttbe Hirng palvmer is different

t i.shi ng B for $& i n chem cal mechani cal
FOR & ‘F“é’ﬁgr 5 5t Br’?“*‘(‘@@ﬁ)‘ Y¥He™tet hod conprising: selecting

kﬁ@uﬁ%%h&ﬁfx@uﬂ"&% adhQdlcphscible, wherein a first
polymér is a matri x phase "and a second polymer is a

dlspersed phase and the second polyner IS renovabl e

7. ook RS aEh o B3RP By BRRchilsne "
pol yners toget her wherein a domain size of the first
) pol ymer is dlfferent froma domain size of the second
18 %awegiwé ©f clany 1P njeeeindge tsqseﬂqw&ie pEeisiahtegstngol @ rebpiatip material

dnd%m}\mre Q‘?}xg‘?ﬂtﬂ ﬂc &ix&l*ﬁh mé&tl iiherein the first pol ymer

yure

19, The method of claim 18, wherein the second polvimer includes a first polvethviene material

with a melt tindex of 30 and a second polvethylene matenial with a meltindex of 673

28 The method of claim 18, fwrther comprising
wening # relative domain size of the first polymer and the second polyvmer included in the
polishing pad by varving respective amounts of the first and second polymers included in the

mixiure of the two polymers,

The method of claim 16, wheretn the dispersed phase has a diameter of 100 om0 | micron

and are round-shaped.



18. The nethod of claim 16, wherein the second pol yner
is at least one of a polyolefin material and a m xture
w070 nore polyolefin materials. 19. The PEU/HSH0WI41944
claim 18, wherein the second polymer includes a first
pol yet hyl ene material wth a nelt index of 30 and a
second polyethylene material with a nelt index of
0.75. .,2Q.. The method of claim 16, further conprisin
32 Thyy wsfwa vgcwé‘ﬁ 161 eTaH SR RSy et hﬂ%ﬁs»ﬁkpesﬁyiﬁw B
polyveth{8e SA6QNELREO) YTBLhBel.uaetk LRy EI?!@: kL E&NLRIn Rt B¥ne-butene.
Varying respective anounts of the first and %econ
poI ymers incl uded [ n the m xture of the two pol yners.
23 7 q nF 3? ! 16, wherein the dispersed
= ‘%h‘g@é’ WS Hé‘%‘*é‘ ‘"‘}gf‘mﬁ?ﬁb nmto 1 micron and are
[RuRdish 9@1@%\23} a thRG e RO diref:e OF ﬁie'ﬁo& Bhi nzV\'t*@d Sl NRAishing
di spersed phase is at |east one of | owdensity
processpol yet hyl ene, a | owdensity polyethylene but ene, and a
very | owdensity pol yet hyl ene-butene. 23. The net hod
of claim 16, further conprising: introducing porosity
2$,”hémwﬁwﬁaﬁcnﬁhHshhﬁgmﬁmmﬁﬁ&&}@f t he poli shing pad during
j shing process. .24. The nethod qf claim
F‘tﬂ‘fﬁﬁ@ﬁ* “‘é’&n&i GETRH “‘“Ejéh’éc% B4 ‘?ﬁ@*“p&d?@“%ﬂ?‘it“éé of ﬁ“ﬁh‘é*}m“ pad; and
RRLL ;ﬁm}@gw%@ Ak BT\%@WUE@I‘?&W&% Rholifig,ROI shing pad;
i'ng the'size o ore sites during said
nanufacture 25 A net hod of nDduIatlng pore size of a
25 A ;Eré}}ce Q%ﬁgd@urf ac{}eihgirr'b%bgp?lhélggn i g%d gtﬂP\[IH}%I pr;]z COMpYISing
selectinB b $h H‘s@c UL rfx@ﬁfm% ki L@ﬁh@&ﬁi%ﬁ}%@l 86 whih8e BWRREured, the two
more polynmers being inmmscible in one another, said
o moregih etk hginhenngsane t!h@ltﬁg@)ﬁg’! o;mdjaefcﬁ @fz éEh‘E‘ ngreh ghq ndis e gifferent

mielt 133(?{6?; »;*‘!?‘ b%(fl xv‘igéﬁ% onf-bgis iy % éf\%‘maer\ -ﬂ}é' C r§_\ é?st ?\M} xhX m%(%lp)} ﬁé}?’%“‘ G xﬁa{ﬁt@- §

mibtured @R ROy ReROkiShbNTicRathiRRhG 984 paligd aeRcd nom kb eiciure.
m xture. 26. The nethod of claim 25, wherein the

m xing of the two or nore polyners is perfornmed in an

26. The mﬁétﬁ&& }e@‘ﬂﬁpw'\ﬂg {maw nnﬁmﬂ thd Rx N J%&%%%&L A 0 APned in an

m’emop@mﬁ@;mgmduﬁexpar ately fromt he form ng of the pol i shi ng
pad polishing surface.

27 The method of claim 23, wherein mixing of the two or more potymers is performed

separately from the forming of the polishing pad polishing swface.



