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Pol i shing Pad Wth Controlled Void Formation

CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
wa@ppbiizwsd on clains the benefit of U S. Provi sSPOIEE2008/078610

Pat ent Application Serial No. 61/041, 422, filed on

April 1, 2008, which is fully incorporated herein by

reference. FIELD OF THE | NVENTI ON [ 0002] The present

invention relates to a chem cal / mechani cal polishing

pad for use in polishing mterials, such as in

sem -conductor devices fornmed froma relatively flat

pol | ohi deoNsHg S H WIHERCRRyRolled Wl Fommaid ,

cont ai ni ng/ voi ds, where the void geonetry,

distribu , ted
evel s by TORSTERERENEETO RELAES BRBNCATRIN 100

[000h appl ylihisgagPPat{o@haaing ghe Mewtfiavif dAB. Ptoaismnhlzazttéron/)pmisation

0 e h § f n1cro l.ectr

Senaal \&rocélzééuc% fggcli 20, }%‘P gg&%{, (\)V?nc\ﬁa erglncgll*p alt(e% herel by reﬁerence
waf ers and conputer hard di sks, a polishing pad may be
used in conjunction with an abrasive-containing or
abr asi ve-free sl urfFELDOBMHECINVENIAON zati on of the

[006%11r f ace 1‘?1]:3 &)%Jgglhtqﬁ%inﬁ&ar&?esqg QI c%gnglcgl/lgéc@lgnlgﬁ% ﬁﬁ rg pad for use

anarity e surface of evi ce
in mﬁahang mdterials.tsheh orinl eermmfon@\wgstdewsqs fbﬂm&ditomr x yeldtively flat or thin
SeITtll COl’lCll CtOI‘ CI:Ileageélﬁ. d S%l(f?l gSeS 1 foIg ﬁhgltegté)t een t hqud?é %I?rronus polymer
madixSctdntdilﬂhg/m’ids,)waefteﬂﬁl \uuid g¢ombt1@'l disalbutiyn, Q;flzeg EKDQ\ASSegmtated to
. gﬁ tion sg;ucturet be provided on a polishing
mﬁﬂf éwﬁ?%?' "2 B YPBoves may have indivi dua

groove widths of 0.010 inches to 0.050 inches, depths
of 0.010 inches to 0.080 inches and di stance between

adj acent grooves of 0. o 0. 25 i nches,
respectively. [0004] Vé%ngﬁﬂgay ooves may prOV|de t he
ove- nt| ned ert
00§t TR P G Caeb R SR TR B aPess g the
mafhctSe Ngfl Bichd-clea@icpevi@Y 8lictDAs deisRohduod ueilfas, Mafker silicone
hi s be due to.the r Iatlv rge di fferences
wathlh TR ROP GG GRS ah FoTHENS Fill VIt Srea i, BEe i pith an
abrasve- aﬁlaﬁrﬁ@gwmfasweme thay rf@ ﬁf&ﬁﬁlhlﬁhﬂzﬁdﬂh&ﬂ eRGukdhdelof dedtevice.

VLSl mcrochip for exanple, may have feature sizes
To gehigyser Rigly é‘i"gr"c?f of plagarity; Q‘frﬂEFnsé‘Efé?es‘(fdh‘b@?Yéff4tyPﬁélllﬁé§’faSPW§tln the

orde¥ & AR tH@ﬁuﬁ}Wﬁl)\k/ Shoul B it tABuMd EHtifdraRhetl@Rh iR sQfface of the
de\/tlcr(]eear{dnglle Vplag To facilitate such uniform distribution of the slurry, a plurality of
grooves or indentation structure may be provided on a polishing pad. The plurality of
grooves may have individual groove widths of 0.010 inches to 0.050 inches, depths of 0.010
inches to 0.080 inches and distance between adjacent grooves of 0.12 inches to 0.25 inches,

respectively.

[0004] While the grooves may provide the above-mentioned benefits, nevertheless,
they may not be sufficient to effect local planarization on the die (or single microchip) level
on a semiconductor wafer. This may be due to the relatively large differences between the
grooves and the individual features, such as interconnects, on the microchip. Advanced ULSI

and VLSI microchips, for example, may have feature sizes on the order of 0.35 micrometers
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grooves on the polishing pad. In addition, the feature
sizes on a mcrochip are al so thousands of tines
W@ pmbh23659 han t he di stance between the adj aceneCT/US2008/078610
grooves, which may result in non uniformdistribution
of the slurry on a feature size level. [0005] In an
effort to inprove upon the uniformty of |ocal,
feature-scal e planarization, CVP pad manufacturers
have, in sone instances, provided asperities or high
and | ow areas on the surface of the pads. These
. (&)@[@bﬂr inchesy thangremaany tanesi spallerathgge thefwidn 2d depthe wé thelipdividual
I
erot SR Rl Shiod Pl o o2, BRASRAE R TRVl 3R ek Bpusancs
of tilnes gnalew ¢en tmmcastampmemeeshmayaoehtamg@ves mlabtapmy aevdlt in non-
um?o dlS(ElI‘linutIO o%tﬂe slﬁlorl Ir§h|fergl es% and may require
SURRIITOIVES reg eheratt 8 ing the pollshlng pad
rface mnth condltloner fltt
[OOQ%]r asi ve" pat te?fc ed? THEOG SRShd %b‘%né%sm{/lg p(gtlr)tlocé} e [eae-scale
plahdizattan dMB pzmemamﬂmmmns tiagd, yn sanapetandes, irbdd&lssperites or high

speritie t are deforped as a result of .frictiqna
anc kst of Buiiee ok regat e SPuiey T L PRI 20 o
ovelr N80 dedtbREersaWihiRX RRE QsheeASPE b tlo&s it 8z thit&if fhe microchip
consi stency of planarization, The conditioning

feagpes CCOMPRS LR B 2ramg e AiRiispinay e fn whape i 4o dyring the

polishig Pcte, dhB RN deide tcbftiRSud RgSRYRion thyeabeit Rl i Golishing pad
asperities. The severance of tﬁ def ormed asperities

surf%agz G2 BRINGANET Gtk B IdEdnond QP MYTCles ¢ s gliymene abrasive

paraa@s St B€cordRRE BRGhuLSY SdribdtdrORe afrfawssp@im% Kot m%slefomed as
in turn may cause variation I n uni form-t Yy of

a rwb@éifmcz@mlmntamhetmnr&hﬁ pad, theeslyrpyj %ftdl tbﬁ airfagef the device, and
expBS b, nﬁés%‘ rﬁ@ﬂtgil ntdoRE1LeO% r@ﬁ)lﬁ%ﬁ?&t GRNtThE QHﬁcﬁtiénQng‘ Pcess,

non-uni form-t anari za anglng
howmmfa@ebpnm$@ﬂ¢mesn@&uuheﬂbaﬁwquhmh@@hnguﬁﬁ@@@m@ﬂ@sddmnwd

asp%@ ?%g%ézfé"%dt#% ?e;f rnui%r dl%lg% A n&%%ezlsc%hggﬁeidy %Sulting in
chapgesiin del Sizﬁeﬂnmndalhstqdiuamaof thatipentigschat shiungmpachukesvariation in
the um? rmug/?of %P ngrlza 1o, gFlP {hg%llore N & llg&oo rr!‘[)gs’at tﬁen%{a‘ted th TO C?nditioning

I'sing a nétmor S an

may elas tonbiitetedto tlae Ipmhmrfefrmw planh€Aadibi, \b@ cpargl tlyermjrfac@sreperties
05|t|on

i ntroduce a
ot fitad JEeinR et ES s aathee o HRES® S SOBPRSHHOL he
conmposition. [0007] A second nmethod of formng a
chem cal - mechani cal pl anarization polishing pad is

provi ded conpri sing pro%%g% conmposition, the
conposi tion including a of elenments and at

ast one.of a_.pol and .a reactiyve. The
[OOh vwor k %Flrsé I‘mg%lg@ﬁtog (ﬂrgléng a chemlca?mechamcgl panarlzatlon polishing pad
is provided comprising providing a composition, the composition comprising a network of
elements and at least one of a polymer and a reactive prepolymer. One may then introduce a

gas to the composition and utilize the gas to produce a plurality of voids in the composition.

[0007] A second method of forming a chemical-mechanical planarization polishing
pad is provided comprising providing a composition, the composition including a network of
elements and at least one of a polymer and a reactive polymer. The network of elements has

a dimension of length, width and/or thickness, and one of said length, width or thickness
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a dinension of length, width and/or thickness, and one
of said length, width or thicknessdi nension is changed
whoovheseappl i cati on of a force in the presencePCf/USIIE8/078610
of the polymer or reactive prepolyner. Wien the force
Is renoved at | east one of said |length, width or
t hi ckness di nensi on then changes in val ue which then
| eads to the formati on of one or a plurality of voids.
The second nethod nmay be used al one and/or in
conjunction with the first nethod. One may al so use a
dinposipn sachpeged b tee woligatien ofi fercaiin haptesense pf epsodfythe polymer or
0 erircal ana 1.0 hshing .
rest A pbody B TR, HETOREN, P Rk T 1 B0 1R Bt or
thlaitn&pehmedlmi théri chaagqmlny»mme wigiclpthen d¢ads yo dfe feonai®n of one or a
plura?%yn%quglcp ITH ch):o C%I%thoc? ma n:it a g g.l"i (er}n 80 ung:hgn w%th the first
mebd.t Oge may ﬁiISO usBRIcEBbBESﬁRifBBo@ﬁemltﬁuEeda%/ﬂrbml{lé}o09]
The above-nenti oned and ot her features of this
[OOGS]SCI 0S WY echeatichl-hfeehaniain grlamatizaioh aipolishihgt padn iswidldo provided
becone nore a rent .and hetter derstood b . .
coRIFBiEEE T Of FEMFEF S ULGLF PR TSR * GEi ShT i ogned in
the a6 aiid Hechsthepcriich dfakidmetwork oNdletiedd ©RomictBd td@ least a portion of
acconpanyi ng drawi ngs, wherein: [0010] FIG 1 is an
thegQiddpl e of voids in a pol ymer matrix; [0011] FIG 2 is
anot her exanple of voids in a polyner matrix; [0012]
FIG 3 is an exanple of indentations in a polymer
matri x stack ] I ds. | 4 is a
tabl e show nB%BM?TﬁN%}&'B%@ n void
FI G abl e showi ng the effect

00B o o e PP B B (LABBR e OS], e mer of

attdifing theab| ®ils B&Whﬁgmbféeaﬁfafeﬁﬂtan@fbe@@fpuﬁ&tsgﬁ)ﬂ W trdferdnden® the
nold on void content; [0016] FIG 7 is a scannin

follgngngt AArRACEr Bng’é‘BPFhB‘Fnté Jsaarived Jiesein dileen o g%wcgal with the

accﬁﬁgﬂgfﬁ%ﬂﬁﬁﬂh | Qheinf0l d gap height of 40 mls; and
FI G is a scanning electron m crograph of a

[oomeq_d Cr 0OFI6GS €& dnQ@RaSME W NFdeviflaGo C}éﬁ{& fakixf or a nold gap
hei ght of 10 m|s. DETAI LED DESCRI PTION [0018] It may

[00lPE] appr aaGap thnbihat exhMBlelr €618 «Jlohmhe? Sthtd; i S not
limted inits

[0012] FIG. 3 is an example of indentations in a polymer matrix stack for forming
voids;

[0013] FIG. 4 is a table showing the effect of water content on void content;

[0014] FIG. 5 is a table showing the effect of pre-heating fabric on void content;
[0015] FIG. 6 is a table showing the effect of gap height within the mold on void
content;

[0016] FIG. 7 is a scanning electron micrograph of a pad cross-section showing void

content for a mold gap height of 40 mils; and

[0017] FIG. 8 is a scanning electron micrograph of a pad cross-section showing void

content for a mold gap height of 10 mils.
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application to the details of construction and the

arrangenent of conponents set forth in the foll ow ng
wa@le®on23sst on or illustrated in the draw ngs. TREI/US2008/078610

enbodi nents herein may be capabl e of other enbodi nents

and of being practiced or of being carried out in

various ways. Also, it nmay be appreciated that the

phraseol ogy and term nol ogy used herein is for the

pur pose of description and should not be regarded as

limting. The use of "including," "conprising," or

"havi ng" and vari aPEGALERSESGERIFICNN i s neant to

enconpass the itens listed thereafter and equival ents
[00d8ler eof lagnaxeb¢ apprecididiltthgndic preeans . diddiviserssis| neti imded in its
app%‘éﬂ%ql% B‘Fe; detatﬂg OF gcfn@&uctlgﬁ) g ﬁ1teedgra ge %gtuécfl c%gl;pone%gds t forth in the

nounted,” and vari ations ereo erein a d

ﬁmbwbgdkyxmndl@nﬂmﬂp@g$1®ﬁﬂewnmandh¢n@bmbmmusmnﬂemwwbnsmmbb
of é.:tlg%%hng)g %fgnt%ggd %ﬂ}@ &Q ?]wecf or V%P% az%rlrl%dnéuqt%h\ée%r{eog? Ways, Also, it
may bt appi‘Sctuith: thadthe phphgtdo gyadnd aerntiedbgnise @ here mniv éait the P8rpose of

or._cou n resen dISC|QSU relates.to,,
s B ok P et e R ORET BE B SR B e e or
“haiig” bed usRdonsnthérBer HerdC BSBeant tomhbd)rﬁlhisﬂ theQfenPllidda thezdaftgr and
a substrate, such as a silion wafer. The polishin

d
equixaentsy theeepl a8 Vel @s 11ditoBH| Ues ¢ WHess pibhitess themlseg (he Germs

“CoORRIEIET Coupl T Wl AEbuRRUY Wn8tvAARRns RREWE BEBRNAE Bsed broadly and
pol ysul f one, pol yphenyl ene sul fide, epoxy, various

encHBPyss §ltr§qt§md H@lpﬁtﬁp}é{@gtlorﬁoqoya]mgae@d W&;@gseflp ﬁgdltlon the terms
“coRfdYRAC hid %Sﬁed’%hmﬂtm RtBRLE ¥bAt&Fete P PRV br mechanical
chl orides, polyvinyl alcohols and/or derivatives of or
Cm@@ﬁ@hngpgmﬁgsthe above. In one exanple, the polishing
pad matrix (i.e. the volune defined by a given pad)

[00i1r%]y i nclTha@resensdisylosee rizlpfes fordepisplmeshaping phangtigatiay polishing
ad@g‘ﬁll&th’ naér%RJsécﬁq tltl I'Sé-egfélldioﬂ%(h %161/ Iﬁ)é{ allqélh%/ MHséﬁe SH&] as a silion

ur et ha re-poly e po ng pa
wafen cTh@ct@lishmmmglenatm mgy erebdt ghergepdistiaor @emmsvtmownms including

o BB OIRFEI DAL el R ERENTERL o5 STED B

polfioridasd pofyamideer spolyd'lhﬁns‘ | ﬂnﬂyasryilzags ue)l)snﬂtlnmmeth@ceylgt,es i polgvinyl

chlonc#:s %Olg\lsll’? q 3’1‘4: ls an?l/oP enva%ves Q ollymel’rlsS eo? tl%ﬁ above In one
as an ueous urryli I NSO

examipid, Lﬂteepcthlslang@ﬁd nilatrixal: eIJ the @D],untehk:flfm:cbéy 8 givey pha)\/maﬁlnclude a

length in the ra e of. 0.1 mmta. 500 nc
poly Pt e ol SHER Shivdasear mubflisTdo araitamafth spfahive e
urefhaig@e @blythed. MM to 100 mm including all val ues and
increnents therein. The network may be provided as a

[0oR@ior i c. ThB&olishing pad may include a number of elements, such as a network of
interconnecting and/or non-interconnecting elements dispersed within the polymer. The
elements may be formed of fibers. The fibers may be soluble (e.g. in a slurry used with the
pd when the pad is used for polishing, such as an aqueous slurry), insoluble or a mixture
thereof. In addition, the fibers may have a length in the range of 0.1 mm to 500 mm,
including all values and increments therein and a diameter in the range of 0.1 um to 100 um,
including all values and increments therein. The network may be provided as a fabric. The
fabric may be a woven or non-woven fabric. Non-woven fabrics may include, for example

carded, spunbond, or melt blown fabrics. Such fabrics are typically provided in a sheet form,
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fabric may be a woven or non-woven fabric. Non-woven

fabrics may include, for exanple carded, spunbond, or
woredov/1zdesmn f abrics. Such fabrics are typical | BCT/US2008/078610

provided in a sheet formwhich may be characterized as

an expanse of flat (planar) material (e.g. being thin

relative to length and wdth) which is generally

manuf actured or otherw se provided as a roll. Oher

sheets of material may include fibrous mats. [0021]

The el ements may be present in the polynmer at a given
whigh imagrde CF@act@)’@adrm & exphise of @aentagarrptepel (pigeksang thinrelative to

)| qu shi

ten 85308 308 Ghick bl sl AT e DB RRALAR o, Ot
sheets efreategalmeay ihdudeditaduswedty evenly di stri but ed mnthin

the polishing pad itself, i.e., for a given portion of
[0021]pol i sHihaglep®dts rmufwstpaerstritalh the polymes atmegivai \uman@fFor example,

SR SRR P P 525 0 % e DB BB s
hw@ﬁh@shln@maﬁdndSmﬁhnhhﬁ&mﬂmhay@m:@kn&h& pmyyﬁemkmaWybewnw

. nt..an n ala nents nma esent...
st TEE i e, AT b fad 1t N8 SISt et Babolsting pac,
sub@t@ﬁﬂldlllymlﬁlfﬁnieﬁ/oﬁﬁfetcﬁlerérr@ﬁ@ iy THe @B sautO Wi kit pﬁ|ele&{éht§gnay be

For exanple, the elenents nmay bhe positioned as

Posétkﬂni:%Fn laygys é’éﬁ?&%‘ﬁﬂ e Yoltes Of B ROHshng PHbsHd At 2 Tayer of the

pol$hbil thaf be fHeRASHAThAG IR bEEIBmedtORd¥ be JlagnP Ol issimort@n@alglated
may al so include a plurality of pores or void herein

thahfhpéﬂeme@ﬁem% be pgsitened \jpcHiin qqqaetiiesi gundpire @@11$herrgn%8di For
exawee ke MridARUha d,ﬁ BepdiaRnad asa@yplﬁm%mémﬁéighgsl ¥€inNAYhRAShd or
prefornmed and structured void volume. The pores or

ﬂm@@ﬂ@@“ﬁﬁygd@ﬁ@ﬁe a space of 0.1 nmB to 1, OOO 000 M8,
including all values and increnents Ihereln such as

[00220 B Tihe Pelitoe, @Gcnamﬁ%so implads,® Plyglipagt preestasrgisls, isyein after

i |“ ”C h [ . t
reféé%}ﬂstg )%gnpﬁﬁs ﬁ ? ![ﬂtag %%?St égin%é yt\rrxg{rhgg[ltotlﬂgélpé) h?;gﬁ?}r external
additfigi havide al prefpemlrﬂnsl strastuied fvbidevedwmd. hEhepaert ¢rovpidsfmay define a
e I
oL o LPARER, AR® BRI PRAK ket Bk el SFherein, i a 100
umi’ fedi, QO()cmDaluné | 8hremtids may bmmntdwby I}ztlyblymtmr chanhitat iverbgionh@ithin
ubst
the poi:l mer lf%r 8)iampqg F%lemabﬁg egsthT 8%%@]% %Xp atnt ¢ hnéla Vd(lé)l}él}] e]teﬁllerslts may
1nﬂnemte elmst c;reation oy oide iapprieaitzt padyméraioodnevensatite srelivedital alements

voidh i R eE ol eGp G SRR oD bR EHS e Ry Aes e

indlvidyidi elerhé®d, Roidtime baubktaitiallp eedutdiemdoetwhinked.a desired
void size may be created. It is contenpl ated that
[0023Nt act EPpHdes @sonbBisveareps it ngylitd ppsdciatedPthitOdnet @ay select a

. cure) and the surface of , ,
given polg/mer resin that provides a partlclﬂar contact angle with the fiber surface, such that

the

when the liquid resin cures within the fiber network, a desired void size may be created. It is
contemplated that contact angles as between a liquid resin (prior to cure) and the surface of a
selected fiber may be adjusted such that a hydrophilic surface is associated with a
hydrophobic resin, so that the contact angle is relatively high (i.e. greater than 90 degrees). It
may also be appreciated that one may utilize a hydrophobic surface in combination with a

hydrophilic resin.  Furthermore, one may use resin/fiber combination that may be
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sel ected fiber may be adjusted such that a hydrophilic
surface is associated wth a hydrophobic resin, so
W@ b@v/12389 contact angle is relatively high (i.BCT/US2008/078610
greater than 90 degrees). It nmay al so be appreciated
that one may utilize a hydrophobic surface in
conbination with a hydrophilic resin. Furthernore, one
may use resin/fiber conbination that may
bei nternedi ate in their hydrophobicity or hydrophilic
character, so that again, upon cure, a desired void
inteyobd e imlyeilbbyctnmmu@@ﬂ or hgdedlili¢ whayaeerexatpl @gain, upon cure, a
deshrbd U3 (&L L) bE hBaudea, the POTES 102 may not be

connecte e network of elenments 104 in the

ynmer [ t. olu t
10028 o T e, el b St nts? R A A2y hog d5ronnccted
w1th e qemmk OQﬂQr_nmw 103kein clerpodyoha dnawit K& (he. thetolonk oczdupled by the
poleI & g‘ltefcﬁo&ler exémﬁ,féey&lg%ﬁart%l JR glg’% rttllexporeSGZgZ fy k $E C?nneaed with the
nﬂﬁﬁmﬁﬁebﬁﬁﬁmaﬁ4HﬁﬁeﬁﬁgmaunﬁnpaﬂﬁIAmyﬁﬁutﬁﬂ}ﬂBhWﬂﬂhﬂ@ﬁuHmnm

ements 204 may be within at rtion of the

o GBI 4 209 0redRat Bh ANTHEr Ay ior4F HeaBiorgor difenss 204
majPBé ithin abfeadt h@oﬂi@h% [heQlofts/vaidR 26n csta@yndiiiy &af av WattiEportion

whi ch vqluge contain at least a portion of the
of the PEYKOIGY 24 e@ﬁ%ﬁ‘ﬁ% hay§ 4 vougesiich NOIH%% Fo%tﬁ‘&r?bieé“ a portion

of th&BetWO#kAS eEBY¥nq04.0r med by incorporating an additive
within the elements or coating the elenents with an

[ooeshdl tivan taﬁ&her@;‘ﬁmﬂé' el Voidkeman Be QNI Bydiagorpdtthing an additive
t her ef or e, gi ven void size and distribution.

The
withigdhg ?leee%gﬁ fq@évefhsﬁéewew@baw&d&sveéh%tw \Psilizeand form a
2asCH@ Th&8lorda él‘!;lﬁrm siz@afd BRMibhHGL Wadc@thv%atﬁ%/ %&f&é provide
cause expansi on due to exposure to heat. Those of
voidk¢ither ypentaprleyical %tlpqrmalgsfpc@@p gtaémghmleagmgas PR gause expansion due
to é@sgﬁé E}r freaklS ?h(?se QJf gﬂllrﬁg tﬁ%%@%l %}%rg 15[@¥ha*9 Snd! Hﬂ? rtl?(atr&gﬁi, use a
as a chem cal conponent that, exposure to a given
blogmei agomtrrem¢lainay e dndergerd(as. agchemeat Jomppnen et supRn gagosure to a
, i L S d
glvkrpo F@%\%}l@‘ﬁ (g[glr %Otng?lﬁ}{ g% heﬂgh]s Qude %25; ? blg ?égaﬁ%gé/ téé( Oglds may be
creged belugbgeg bolyms fibgyon it biee a@ld]ptel, Onr fdfershmay extend or release a gas
upQ[r)ll“Hle ac?cl,qt%%ro? ’heath%u%{herrlljl?reg%}{ VOI%F] mag %%r%atlé 918%@&: 1|VEYtlaon by a given
enelrgyrmdnca,tsudnas ek, U[VOﬁl%ﬂaud)m e@. further exanple,
illustrated in FIG 3 the voids may be created by
[0026]acki ndn |aafiethsr efaniphke ifodtyarsdr innBRG.i X 30 Goid$ Ghaydben gre&ed by

A T R X N Y

polﬁﬂl@r mdthie 306 deRtsedasincfude afledA@bndBYs fid e sukfecevaaiod STHaBdented

yers. have been stacked. In an addition ex
su aces Jlg may form the voids when the layers have been stacked. Inan ad%

rq%n example,
the polymer matrix may be cracked to form voids or a laser, etching or embossing may be

used to form voids.

[0027] The voids may form a void volume within the polymer matrix, such that a
given percentage of the polymer matrix by volume defines voids. In one example, the void
volume may be in the range of 5 % to 25 % of a given volume of the polishing pad, including

all values and increments therein. In another example, the void volume may be in the range
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the polynmer matrix may be cracked to formvoids or a
| aser, etching or enbossing may be used to formvoids.
WO 0®21236he voids nay forma void vol une w t hi PCT/K82008/078610
pol ymer matrix, such that a given percentage of the
pol ymer matrix by vol une defines voids. In one
exanpl e, the void volune nmay be in the range of 5 %to
25 % of a given volune of the polishing pad, including
all values and increnments therein. In another exanple,
the void volume may be in the rangeof 10 %to 75 % of
of H) Gite&h %ol ugeerpfolutheofpibe pelishing ppddnclidieg ublvagesaingl increments
thed@l ues and increments therein. [0028] The voids may be
relatively evenly distributed within the polishing pad
el f
[00%%]?Jst ant"[‘he% ds Eﬁﬁig bg 5(%%&’\/\% é&/?}lglg/o?sﬂlb% 3}&/1%3{1/ h%g)og%é%g%t’d.ltself,
i.e.] for a(mlvdnlp@montdfei padislisg ey Sblestqmloslil}t the nade wnlutnayJé rvsids rnay be
presenf OTIg h(?(i’l nzlghe d\\//ocl)cllsurrlrlg%%e Fs)oseltg %r%? in Sleave{sgthro hqu% ltile Voh%me of the
polishiag @@H ysme]n thmatarlhyer rmy/oide npyesemtsentd ind 1$1elala51myer of the polymer

conte Iated t hat the voi itioned in
mafGETe Bt 1o b8 FRURBPIERE Moo s o Poptned in cerain
geo@eaid afund he p\ﬂi)shﬂfg piay Fbexp@ple! theNeids @sy Be [s@itioadd asiapiral, in
concentric rings, in_a dianpnd or siml ar

Conic?ﬂt’é? E”é%?t g2 G‘ai‘ﬂoéii ﬁr S“[ndﬁfzg‘]ers‘f‘ﬁ’é‘g P8I hi ng pad nray be

condi tjoni ol ymer or pre
[00 cur g‘%(’F\P@ istyne g 3%5*‘0 Ph@reéP%’i‘f% lymef or pre-
polPhé @Awdﬁaitww aﬂmamesthrﬁd q&tﬂwnﬁ&@ WIhE: Breb@l?m@ﬂﬁl%t h¥€Be &mbined
addi tional addjtives and di spensed over the el enents

with dheaCure s Orrﬁftshtrﬁslﬁldaqﬁlﬁy%én%@mnéﬂd Qo5 e danppeyiarpeld. The

mofl m&, lseetmf-‘ﬁt%t s‘éf t%mB&Qifuiré & a%@ﬂlbératﬁl%l promE hﬁﬁtﬁo%eﬁ&ﬁﬁﬁ%ﬁ&%ds
and 't he polishing pad be obtai ned. The reaction of

andk thepelishiag Pekmay beholfttﬁ@edp (15%9%%1? offiag curasiyg mithitie prepolymer may
restl® nqg: t\f\%ll}y hlgﬁcfg %ﬁ)ﬁecﬁﬂ% @ngh %‘chgﬁ W%Bd%b@as%ﬂng or (if

e un ersto as curing o cross |nk|ng occurs)
aogéhhagp@mm)zﬂbnpmlTbmpﬂghmaQWhmwyﬂheheb@Kneﬁ@wbmmaﬂdahnan

f ' ti d
oveid8 Gt “FS%&@?Y&%”CZHﬁegLXFPsh! ng pad i's cured,
[OOBﬁ']fe sur f@l%g tl%f ohﬁl? d LS r&gt %grf&@()f %}% yoﬁg’l‘{%/&ﬁ may be found

fed to renove a surface ayers
or huligd e snwve pnbr fwoiaed lapers ray glvevesdudents dingerfoaitiosshinmgbe added.
Thep %ﬂlsﬂag gacll maX af’;o ml?utétg(g lt,lotr eg s% 3y bz{) adanuesl’ é}ﬁgve such as a pressure
wn@ﬁ@ﬁ&meﬁxpandlng upon the above, t he prepolyner may be
reactive, and itself my
[0031] Expanding upon the above, the prepolymer may be reactive, and itself may

have a number average molecular weight of less than or equal to 10,000. For example, the
prepolymer may include reactive end-groups, which may then be joined together by a
curative, where a curative may be understood as a co-reactant for the reactive prepolymer.
For example, the prepolymer may include a reactive organic base end group, and may
specifically include an amino (-NH;) or hydroxyl (-OH) terminated polyether, and the
curative may include an isocyanate (-NCQO) compound containing two or more isocyanate
groups. The reactive prepolymer may also include hydroxyl terminated polyesters, or
hydroxyl terminated polydienes, such as a hydroxyl terminated polydiene, such as hydroxyl

terminated polybutadiene. Furthermore, as may be appreciated, when the combination of the
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have a nunber average nol ecul ar wei ght of |ess than or
equal to 10,000. For exanple, the prepol yner may
W0 p@baeBssy eacti ve end- groups, which may then beCT/0529681078610
together by a curative, where a curative nmay be
understood as a co-reactant for the reactive
prepol yner. For exanple, the prepolyner may include a
reacti ve organi c base end group, and may specifically
include an amino (-NH ) or hydroxyl (-OH) term nated
pol yet her, and the curative may include an isocyanate
curftiC@yiogry apesu wompomtl hiand rreactivio poapolyoree b sdpyadaueh that some
A r I
SR PRSI R SN WP P Rl ¥y e
or (p)dJJSy(HWeigmsper@no fonasnay thgtdmcmga;lcetaaeMtﬂditamdulpojfwht@nwhich may
the?_.reafth ai%h n@l% ésoc a¥1ate to qg]m%%}b%rrq élg)ma fn di seno%efch may be relied upon to
mneﬂﬁbmﬁahmmnoqumh@ﬁqmat|ve (dlloscyanate compound) and
reactive prepolyner is adjusted such that sone
[OOBE]si duaIInItha/cefegmﬁ lrlrer eaet ethyi Beomaﬂabed ra@ abhsvifge .agent when
an. or 5 0 wei ercen or .0.1-5.0
COIB\‘?éPeé’h‘i” %}58%‘/@3 o‘ﬂ%}c‘hﬁyfhﬁr‘#% aﬂﬁf?ﬁwg téé@é?Vé‘getsé‘oSO““’e of gas
whi2 i tus@f to\wadvede, voiRi Cihdrdowileikeh® atdy idlide dnf@rganic compound
i socyanate to form carbon di oxide, which as noted, nay
thab‘“éth%’fe?%ﬂlgﬁ%‘}ﬁ” disgt BYi PGPS P HELh (U P FThifh gas Torm,
andP@Qin, pRARRE vbids thdin the @ad. dr yf)lhﬁl}W@h@ e B%omponent that upon
understood as a bl ow ng agent when co a
expogye {phpat SithefpeaEnges of FAVERDoe Hity Feroeﬁsa@ﬁ@n@net fﬁ%)t utilize AIBN

or I?JIQLWeg/eﬁma m&mﬁ@ WigiflageMhbe rﬁaﬂ@%ak&ﬁegednotypé' Q¥inH&unds.  For
voi d Ot her bl owi ng agents may 1 nclude any organic

a@@%ﬁp@@ﬁmax wratchleratiidyromethaned R ERD a RivaRe agesie nfay hesefgre include
cor%{l[?rg’ag s@sstﬁéc{ }\)/Eﬁlgfvgﬂeﬁ gfe%uré Qr ﬂ@d@&? rs&luf)lg g&icﬁ t&@%at{é&és when

pro es volds wt he pa Typi cal
leaghge ormqumée that develvorrett whénathey plomge sopgeses end cheheead agents that

dec%lnég or r&@(*n%gﬂﬁiin%he&g %Yﬁ(f ?1 fii/mg? 3 g?sa%helﬁgﬁl b (%‘%HE agge’nts range

may uti “&cu

fromesulgpit: shlrsemnh @f aalooigenat ediufir Roarbonapetocompten nulsogeFaeleasing

a0 rg one may use chlorotrifluromethane (CTFM.

£B I§ agents nay therefore include conpressed gases
eased

[00{3%|at ex \M}ea m V\ﬁ Sﬁeﬁlﬁc e)ﬁlmgli ?e mﬂ/ tom C}ne flh%(%roxyl teqmlnated

| ea e ores eac
polgkehee|vaifh < il dosyantre nertoiveyedcdoampgendt amdgaz&esq foand @ihemndticak in the

prefEd o DGR g Breiet o brbR ot & pARGES biine

agedit) PR R FanstdCa @ SncATIFDIY th 1AlifHatiS Qe AbMakd iSatic ppa dBsde Panate
conglex nltro gg rel easin ents (A B
CO

BBy &kg ﬁ?S@CWgtﬁrﬂ%@Pomﬁlemﬁw C&‘E{‘T‘ngfg;lﬁn%ybisl’henyl
dii Y FHh % YIMIbIBrd¥ 8RR diisocyanate (2.4-TDI or 2-6-TDI). The polyether may
include polyethylene oxide, polypropylene oxide, and/or polyethylene-polypropylene
copolymer. Such polyether may have a molecular weight of equal to or less than about
10,000. In addition, one may include isocyanate compounds that have a functionality of

greater than 2 to provoke some desired level of crosslinking.

[0034] The polyurethane formulations noted above may also include an extender,
which may be understood as a relatively low molecular compound which may react with the

reactive prepolymer and provide higher overall molecular weight. Typically, such extenders
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pol yether with a diisocyanate term nated conpound and
react to forma polyurethane in the presence of a
whb@niizggsagent (e.g. | ess than or equal to aboRET/BSD08/678610
by wei ght of a blow ng agent). The diisocyanate may
i nclude both aliphatic and/or aromatic type
di i socyanat e conpounds. For exanple, the diisocyanate
compound may i ncl ude net hyl ene bi sphenyl diisocyanate
(MDI) or toluene diisocyanate (2.4-TD or 2-6-TDI).
The pol yether may include polyethyl ene oxi de,
are ghbsg poopginels sudx asd@latiaﬁd llgw e eapbatr hwedighn élewothylp 100 pguaé te 500)

. I v .2 t
inG 05 Yy Sy B0 oG TP S Lo LA e
diamtr& compoumnas mag énciligle chyeasabéthe (dmydmnyi snd/btahaﬂmaw éunationality on an
ali 3&951 nalltlcof reater than 2 to provoke sone
3? esire SV 6P rosslinking [0034] The pol yur et hane
rnulatlon d_above ma

[OOf." cc r%hnl%ﬁ/d Str VEMAIA T N be a re01 eodI thglc|1e c?nég??,glu%{l tforr]Fdrmlhg the
pol'cshinig @amﬂermhlmﬂy mrayderce]acotf aWnyhlef (o reflﬁﬂetyl high mbkeplﬂhryxnaght, e.g.

an rovi de er o ht. .
o R ORRIAPE e et 6T Sae G 6” BBPb et ppppalymer s
notéd‘;‘ Iaalhm%a{ Ayela@mbRb Bl aaght Weleg thar dregSal k1 20000). "El(i]d{&ﬂyrﬁ@ may
di hydroxy conpounds and/ or dj am ne coppoun

the@EPéﬁ b8 Wy dRBXY BRI IToRNRNEA RN ST 2 RRich é"%oﬂ%&% éPeﬁeﬁ} lower
terﬂfp@ﬁtdﬂ@ Sohidif MSRoRdie fn@ PNl Pacypradid. OThdl tealivRerepolymer may

unctionality on an aliphatic and/ or aromatic nnleig
therefyg B oAe dlst AR cfreycured (ipdhe A§HNERe Ohp SPatIclRB IO telativelshRigher

mofe&ﬂ@p@élgmm g gﬁmfaaram:ﬁge fnbl%cml W(ﬁ%\‘ltsn&f &@ﬁlm@fosfl h &M@ion, it is
i ncl ude one ol yne gh nol ecul ar

conjgappitied hegeig thaa om mérutlémen @gb/m% p%@@tﬁfbﬁque,u igrrompfnaggiewith a
reagtgﬁn%pe%blgﬂfer/glﬂgtl\%f Tsaagﬁﬁ%ggeh\c’lﬁov@r epol ymer (as noted, a

verage no ar wei ght of |ess than or equa

[005& 10, oqp%a%gpﬁéﬁﬁég@étegﬁﬁ tgl\ﬁt}, EI ﬁ&ﬁtlefllgé? %%tﬁl%t tﬁalrecln as the

capable o om1and t
netgprk] gydemenspad andy Bbers biviedd Pgrtlﬁldalpkmll af evdteyfmagsture associated

the 9)1&13‘?%?%1 6@/ B§ ng%ﬁ{) the Q’gtg{ 1%%1% ﬂrés%?&ro%gﬁ s\égﬁaﬁatgq}{zg %¥e rise

her one resenc
to the generaiag tod rgag artdothe écbratatuvrebiyvdndsg@eme rflbbecam Ittazrmwda@hwmere the
ge. ol e

COﬂgRj)nglabjneetI efha?l | olrl]soc?latnatesre%%arr]l Wth aﬁ: peI‘I ?ar%etetdth{ reaction

with ni@e n’ag/cuué |ﬂr¢p'o@naar palay n&fmea sn mohtecd ahlmvreslduam water, such as an
co tion wi.th a reacti.v PLe ol r/cu atlv

GG RO MOV O GoseT™ R D AWCBS ppraerisr dipside sas

theteBy teh@ngeM&nto 4 Raitl Whikte issdiddcBy Wisotintee dvithetheifibene.d.Ne void that
network of el enents nd su%h fibers have a partjcul ar

suqogg%q al]OCfr W}/%]ilf‘siﬂaﬁr %{gtg EIiIOékeeé &y, such results in at least a portion

of the network is within such voids, or at least a portion of such voids contain a portion of the
network of elements. It may also be further appreciated that fabric material that contains

residual water will be prone to provide a higher relative level of void content.

[0037] As the polishing pad wears away during planarization or polishing the
elements and/or voids may be exposed. Where the elements and/or voids may be soluble
upon contact with the polishing solution, the elements and/or voids may provide voids of

varying geometries.
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therewith (e.g. 0.1-5.0 %y weight), the water in the

presence of an isocyanate, nay give rise to the
w@emenzteson of gas and the formati on of voi ds PEI/UR®08/078610

fibers at the interface where the conponents neet.

That is, the diisocyanate reactant which is primarily

targeted for reaction with the reactive prepol yner,

may come in contact with residual water, such as an

at nospheric | evel of noisture, on or within the

fibers, and react to form carbon di oxi de gas, thereby
[00g8lvi ng i mey fusther keoipgreplatedtthat §uQ1N wofeistmqy eemoeivhtlggseful when

e [ I

COI%%OI{‘“{&I \{g}lﬂl o{‘lét?ﬁﬁ( ;f%{g Fts 3, cgltlg %)l Lofe nha%ﬁr%ﬂgé wﬂh theoﬂad Qhen the
padr ssusked $oii polahing.eash aa apoarqmecms sderryt h&Vheetsm‘lt k sotublm tdtwork of
elemerﬁ% és %se(g %sucl(l)%ls gotlu E%re) aﬁ)(? rr}g ?rﬁe?ul%me{lts dlsls?lves the space
occapis® bp ﬂlefl’lﬂfvt/diiE of aarpérecmajz e@Iw bh atcubﬁb tbly Cheniirey. | Iadre tHyahnue of

i.ns.resjdual ne to i de .a
the R Bng Eriied oL VR B Wkt 40 Bpm e s RSt dpage which
majp QbWSJéldd@qﬁ)@ﬂbmarsEm@NiﬁMeﬁw by thePh@®Réd Z@lin®Wf Be voids. Thus,
&H|Ishln the el ements and/ or voi ds _nay be exposed.
sucipagsevifl g aBle fvsisreHuely PI2DE; 36‘?“%39 e S%‘&Wubl e upon
ntact wwth the polishing solution, the ele

[Ooaﬁd / or \}Xiﬂageswﬁg/tomrgﬁg?socgn P Lt hps ‘Q}“ﬁp);?qﬁlﬂ that V01d content may be

var@8 PRl dul 81§ - 630%8&at&1t cdmat prvidear wige drRPpsIfaéateghctalevel, by
such voi ds be particularly useful when conbi ned

Pfelw/?aflﬁg de ﬁléfmé? ‘Rf eéﬂfmeélrSeaﬁé Ry shapging fhe gp Seighiprighin the gnold.
lurry used with the pad when the pad is used for
[006% i shi ddG é'ué}?wasth%rnwala (FB OISR Ui r%)e WA FO8{§Bh ing the polymer

(ur&ﬁ’eln'ép E8mNes ‘Wot() kl pf al@ﬂgem taﬁ 1hc§ea‘é§ &l tl{esslﬁﬁﬂctﬁﬁ 181 %lneO 1% to
I bers), and the network el enent s di ssol ves,

02%@&]@@@6@9@%& ttmpaflw@r%éﬁtsm# rbecpﬁd gqnsivpdrcecapay now be
occupi ed by the slur%%> Her e, virtue of the voids
[004E} ng f dfred sBpBuHEt then fhem@f‘gor ohekmene (fabpey is pre-heated, the

voif 'c%%tﬂ@@reas&@ﬁldvtﬁé Hé@de‘ﬂgltysﬁ%%em &J?HIHRYI DR R content shown

occupi ed by the slurry increases by the increased
in K6l. dme of the voids. Thus, such pads will be able to

retain relatively higher anounts of the slurry. £0039
[00¢@) h r eddbeb shovyphycees teogiiheigbhef the molkis changpd fromnd0 mils

(©. f3'6%ch‘é§ «d 160 S R.1 }ﬂca&é% ‘éﬁﬁé Eﬂl ﬂ%ﬁ{e%e[%@daﬁdyt 9%1& 'ESntent may

ontent provi : sur act an
be h@de ko ingyeager @h@amqt\mqktdﬁ eelqmmnmﬁaléabif@ ah @nenn@oan’dttbshe formed

han the gap. hei ght thin. the I
polglﬁler gfn[tll%e fflbsem% gfan %Cr"[éh\g{se V01dts Han, o %}‘m«%g ﬁ ]t hq may be
undeveoodak premarilyunethheces mehno sud. & %d dadivorecaban et \thet fabranfrom a

h fact t 1%t 0. 2%
sivpEiarSon Sihpe B Pk Al tE ot B Bage 12 Doy !

[00g§n8| ty Pclir%tc ISTas worth noting that reference to gap height in FIG. 6 is reference to
the height of the enclosed volume of the mold. In this particular example, the mold also had
about a 34 inch width and a 34 inch length. However, any dimension of mold is
contemplated herein that would be suitable for production of a polishing pad. Furthermore,
the mold may be such that it also includes relatively small openings in communication with
outside air, so that the mold may be vented and/or air may be drawn into the mold to form the

voids. That is, with respect to the data shown in FIG. 6, the fabric employed had a specific

10
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[0041] FIG 5 shows that when the network of elenents
(fabric) is pre-heated, the void content decreases and
W@ b@Ipassdensity i ncreases as conpared to the ROI/tS2008/078610
content shown in FIG 4. [0042] FIG 6 shows that when

the gap height of the nold is changed from 130 mls

(0.130 inches) to 100 mls (0.100 inches), voids can

be devel oped, and the void content nay be nade to

increase for a network of elenments (a fabric) in

conjunction with the formed polyner, in the absence of
thicknepa of abiwai3( wils. vmcsfgii@:n when Pbpqrﬁeid thfumoldghatiwas presidedhavith a

under.st 00 S i C Vo S .
el PESEELPORoe 95 IR ABEPSNERL RRAR, SEHREESh i
Altcrmulmebs sihom awnoldi gaptﬂaghp of yemils as appl'ptl ao mlﬁsi smmr é30 mil thick

fabnc l Xanl%e apprec!a%gzt%!t th {aglfldnwi}._lf Elgier? 8(\3/\/9:5&15 ecti [f'gen %1%01% l‘helease of

rence e rence’
such ebgbtessixfn tﬁ&ﬁalﬁﬁcﬂn@ys%ommll (HIg‘EelG)S‘tlctrEte)Vém} @hich malyhhen operate to

articular e e, the had about a i nC
sl it WG 4258 TR e 1 pdR S e G v dPeley e
draWlginic$ ar@tagypihat g@ d‘ﬂz@.ﬂ&l destrétB imawag| tﬂe keguls bf mabéa@lré @fat the
production of a pol.i ng pad. Furthernopre, the nol

fO%%P?Jém%fuew hare s hedh s pHeY iradhe fabriafsogwidy. airgiop of reduced

preQRARNINABe 103a1HOFIMEN, GRLrdRNIriW B 10 tHeSdvaitabRl fas tBBugh@tnold vent,
the nold may be vented and/or air may be drawn into

Wlﬂtl [§BsURS YPid dovelnpmeRineAv endBerefprrake jegn. ahjatgap heigpieft 1 3P gnils, the
voill Q@ntgﬁt i rﬁm 1oy {'_SI ’)@5) $nd ﬁthae%zf llﬂarlélﬁ o&Bh QMFSdthQ 3id@content is

speci ficthickness of about mls. Accordingly, when
incyspsed é@irelativell dighey @lueh 89-Wéa- provi ded with a gap hei ght

of about 130 mls, the fabric will not undergo
[00d41gni f i darmay ammfp@s@q apprecijteck apiithelespeciiretpplyingop dorce to a

sel%ﬁeigc\‘gﬁ#cg Iahe Hlfay ]a?&% Sh fokc% B3RP !le'aﬁqmg f ttlnel Iﬁltyﬁ %g’rgldﬁk Iof the

abri c, e apprecli ated that ric
fabyig,|shel ets@tth@ehec@hm lkesgkdvidiired/or hpdness e Upas @pdlf:atm oha force to

one QMCE élgﬁ%d Ehﬁ% y Itﬁ"\e PBYc rlr?a?OtH{hd cl( % donf loi""‘%ﬁe (%m[e})]seions of

recovery then operate FAW AT r Nt o
lengmbl whdanok thivkuess. hmm Ithyenfiorce i teetroeybty atrlessti bnd o@aidﬂenglh dwidth or

thlcbknesae émernél&n -{hen ag% \é\fe%lgesrlél gﬁ{u{:? ¥ tl?%fagl%l urtg r%tﬁ 0. to t1t's1%r1g1nal
durfeﬁmmd wmojhwmﬂeﬁcayo ddhfereation of bee tad p]uﬁa.ht}aﬂﬁjvdme NFdr lR@ample,
r ebounds, regi on of reduce ress ma
whirh i) 5o A B e T PRSIHE G TSV T B Rgaed. may
undefoqe@Rer§, 4Hal & ny@Atbove] thiy RISHNIgad/0idehvdl By Bl IROME bas A8 void
can therefore be seen, at a gap height of 130 mls,

forpaiony oi g content is relativel y low (8.7% and at a gap
is increa

[002& g? It Vg{%%rglglég)e LV%%F&]@%}/O %gggngﬁr;gb%rr;tt to compress an reduce the fabric
thickness in a selected mold, followed by removal of the force and void formation, it should
be understood that one may even enlarge the dimensions of length and/or width and/or
thickness of the fabric with a similar result. In addition, one may reduce or enlarge all of the
dimensions (length, width and thickness) if desired. Accordingly, in the broad context of the
present disclosure, one may utilize a network of elements (e.g. a fabric), which fabric, when
undergoing a change in dimension (either increasing or decreasing one of the length, width or

thickness), will cause one or a plurality of voids to form within the polishing pad volume. In

such regard, it may be appreciated then when, e.g., enlarging a particular dimension of length,

11
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[0044] It may therefore be appreciated that with
respect to applying a force to a selected fabric, one
woreapoapesy such force to at | east one of the phyBUSNS/078610
di mensi ons of the fabric, such as either the fabric
| ength, w dth and/or thickness. Upon application of a
force to one of such indicated dinensions, the fabric
may then change one of the dinensions of |length, wdth
or thickness. Wen the force is renoved at | east one
of said length, width or thickness dinmension then
widglyei thickiran gletbe networkl afelefenty, andhkenf Alopwing feerekavetyp one may form
voifILUTRL Lo oPTAGHAR! nidll TENSIRRT:G T 68 LAAA. LAIE diOmore
ormat1 on of one or plurality of or
dine:namrsl, elongvvith ahhessbointeé pplymeennreedivt rpeepnb'mm rtkerdfy resulting in
VOlgformap whi ch have been conpressed, may undergo
overy, and as not ed above, this rray t hen Iead to
[00%@?\31 ggr%l herm e r[emagf%e ng};/re%%teclcl: glﬁI fgorr] a élVPl’l Fa'brlL one Irlag now select
such Iﬁbrfceﬁpmﬂlﬂgh@oﬁ &b E]Iamctcﬂ’lal(aktﬁﬂﬁSs (eng. @hesedhsac tr@[iom)l which elastic

foIIovve b f. the force and vo f ormat i
respise AT s elSEET o S it b Ge Saget P Thin O hgn. it i
continipRatsd QﬁSth@ffaHrEﬁgiyh fangd§ioen Wpplitd faed Al cdritkpaiag $1uﬁén510nal

the fabric with a simlar result. In _addition, one

chapgdy B By ClaHr é‘?cﬁéeré Iof L8t%OR%: dictding atl)ln‘?h’(ef* é‘?fb’tnﬁfenwlta tﬂ}?rem

ThéP@rit Ria¢KRESEVe dd e184€S |el'0ﬁ§|atloﬁ\(b(f Qp & B@ Melubing DG bzﬂ@@dwuh the
context of the present disclosure, one may utilize a
indjcafehSlaRticorecRreBhgrfasteligicy, Ag Pabhe %Pprecwmdcf?lqﬂaﬁlmgéeater amount
of YRER ﬁ&&%g@mnga@tocmgaylmg&f ﬁ@eﬁlo@rgag & B@ @Fawn into the mold,
i ncreasi ng or decreasing one of 'engt h, width
thegehy pronisisng)relaiydly highgigmonpie OBYOKéngsm@#@L /’tlyngwclvbmea slt tf@uld be
it i l,i.shi | By f
applfré%ﬁalr{%d\yhgﬂgﬁ g%%?g&aigg e% élﬁsgln ﬂ?\rﬂw}!& . ,tJ) relr(])§ (ah g?/ bE gsﬁffﬁwnt for
develpmienndf apidelfame gsien €M typtemgnﬂlhatwmdt h or thi ckness of
t he network of elenments, and then allow ng for
[00dEc over ylhe eepalidifjerénse in thoivdisl cagtentrhie tethampdofofhat was described

aboﬁ{l;5 Egﬁ%&ﬁmw m@a%s ug ﬂg\& Séfl(g)vgr? hnt P[d hieeﬂldslhe %k%'s%gf?\;la?% ?ﬁroopl these

I Mensi ons, any assSocCl ate
scannfiag tlwteonpnemtqm&mptos rerle yer esabbet they sanme megndfication, it can be
see{l {H{IH { Ieomaa/ Ltq{(/)zgﬁdlef a%lst}chreegg\%rge bf thenfgsvl){cs Eq erélt%péegcﬂ% t%e formed
poljabx; thEre(hS@ mmadngwgomlspwnhmta&heinam mecmMaalthﬁnmgpadc SSuch method

ot {5 s P e PPt 4 ASURA Tt B VBB e

alopd eskeHt 1n|dcbﬁtbﬁiat1@ﬂ Wlthtthé ﬁseC&nzI eopliadigdedshals. b irﬂbc[dltﬁve that
|ven applied force and correspondin

forpgs Fn‘e’i"?s‘? ﬁ%P Errshged ah%‘&‘r‘e That iy B yqluiZng 3y éli“&/ fa‘rfg -{n gps may be
the ¥arfiOg RG] &)l 5¥gh B dir) V@i Snansd difGER BT Sr {8k ithdgen).

[0048] The foregoing description of several methods and embodiments has been
presented for purposes of illustration. It is not intended to be exhaustive and obviously many

modifications and variations are possible in light of the above teaching.
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The fabric may al so have an el astic el ongation of up
to and including 200% along with the indicated
W@Pk@9n23w5y ecovery characteristics. As may be PCT/US2008/078610
appreci ated, relatively greater anmount of elastic
recovery will lead to relatively higher |evels of gas
to be drawn into the nold, thereby providing
relatively higher amounts of void formation. Al ong
such lines, it should be appreciated that a fabric
havi ng an el astic recovery of 1%to 10% may be
sufficient for devel opnereLAIMS/0i ds for a gi ven CWP
type application. [0047] The actual difference in the
Whaois dlageastient due to the use of what was descri bed
above as nechani cal neans, is now shown in FIG 7 and
L. FI G\ ng@thod @f fremirigiedhgmicEr weahpiied @lageumanpmeplishieg prcrpmprising:
m C . .
gy PR BB A, BEEDRUER it er IE of A ang o eas
oneedf agpolymer ecoreadtive pfepblymef,abri ¢ to draw gas into the
for.ned, pol r,.thereby creating voids within a
chanyeifited et e esERE 890 " sién et hod of
f orusingghe/gis dsprotiuce ugiurilag of erigs iofthetdompbstisn.c t 0 an
applied force, may therefore be used alone and/or in
conbination with the use of a volatilizing gas (e.qg.
2. f r oeanetesdidificiavie 1tWiateif:or N8 a gas due to heat) as
not ed above. That is, the vol atizi.ng gas an rawn-in
gastﬁﬁ%fﬁp Dl N priciRg Adirt 834 the GoapOTHHgN ‘Bgf%nln?@gl%?glb}’ acgnponent
of th&€mpB¥ioRhithfVbRIBAL td Srodide thRighs. VEr Sus ni trogen).
[004g$ﬁThe foregoi ng description of several nethods
and enbodi nents has been presented for purposes of
3. 1 T asthatd 8t clakh 2iveheR§: 1 Ntended to be exhaustive and
obviously many nodifications and variations are
postB perepdangnt|vplgktizes s ¢ Fraulapfcy teastene b heflemical wBtigngthermal
rea&Lo%'aH@g)fﬂo%regoheét. met hod of ) for mng a )
chem cal- mechani cal pl anarization polishing pad
conprising: providing a conposition, the conposition
4. 1 nchidi Db ARt werk of el ements and at | east one of a
" polymer or a reactive prepolyner; introducing a first
gasth¢ confracgenppssies b blowiggwgensi ng the gas to produce a
plurality of voids in the conposition. 2. The nethod
of claim1l wherein: the step of introducing a first
5. gasTHheandthel cfetgpo2iviHesin:i s acconpl i shed by a conponent
of &he conEositiog(yhich voIatiHj es to provide the
ed w

gas € component 1S provi 1th the network of elements.
6. The method of claim 1 wherein:
the step of introducing a first gas to the composition is accomplished by exposing a

blowing agent within the composition to a condition which generates the gas.

7. The method of claim 6 wherein:

the blowing agent is provided with the network of elements.

8. The method of claim 1 wherein:
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3. The nethod of claim2 wherein: the conponent
vol atilizes as a result of at |east one of a chem ca
WO emeti2wh thermal reacti on and exposure to heB€T/UZ2008/078610
The nethod of claim 2 wherein: the conponent conprises
a blowi ng agent. 5. The nmethod of claim2 wherein: the
conponent is provided with the network of elenents. 6.
The nethod of claim 1 wherein: the step of introducing
a first gas to the conposition is acconplished by
exposi ng a bl ow ng agent within the conposition to a
conti¢ conapesifiien ctpropadralrtatpdaringtibe grawork f elEmentprithotholifand

oA TR 5By SRS PR AL B PP B o

wherei n:the conposition is provided by placing the
9 netﬁ%rKﬁ&Lh%%agequekggo a nold and thereafter
‘introdEC|ng at*"1'eas¥8he of the pol ymer and the
I edltel firer gps Bpmtodned to tHe@oibesitmml diirin®a gdllgonne theadnpbsition in
claim1 wherein: The first gas is introduced to the
osition during a gelation of the conposition in a
nol d. 10. The nethod of claim1l wherein: at |east a

portion of the network of elenments is connected to at
10.] g gkhte methpdifichin divhefid v oi ds. 11. The method of clai m

1 whehs afb'orttd?l%f lﬂﬁtﬂé@&&k ef el&h&ﬂ@@%@nﬂe&ecﬁ e 1ea8 lafﬂ)%ie‘tloin ¥ the
12. The nethod of claim1 wherein: the network of

voidy emrents is provided in a layer within the pad. 13.
The nmethod of claim1l wherein: at |east a portion of
the network of elenents is hydrophilic. 14. The nethod

11.0f Bieangthod affstaima il jywherein:

the network of elements is interconnecting.

12. The method of claim 1 wherein:

the network of elements is provided in a layer within the pad.

13. The method of claim 1 wherein:

at least a portion of the network of elements is hydrophilic.

14. The method of claim 1 wherein:

the network of elements comprises a plurality of fibers.

15. The method of claim 14 wherein:

the fibers are provided in a form of a fabric.

16. The method of claim 14 wherein:

the fibers are provided in a form of a sheet.
17. The method of claim 1 wherein:

at least a portion of the network of elements is soluble in a presence of a slurry used

with the pad when the pad is used for polishing.
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the network of elenments conprises a plurality of
fibers. 15. The nmethod of claim 14 wherein: the fibers
w@e@pewsd ded in a formof a fabric. 16. The nRCTO8200$/078610
claim 14 wherein: the fibers are provided in a form of
a sheet. 17. The nmethod of claim 1l wherein: at |east a
portion of the network of elenments is soluble in a
presence of a slurry used with the pad when the pad is
used for polishing.18. The nethod o f claim 17
wherein: the network o f el enents conprises a
plurality o f fibers soluble in the slurry. 19. The
met | ai rein said network of elenments
8 'ﬂﬁq%&%%ﬁgfgkgg?“wég 'h, width and/or thickness, and
onehoﬁawamﬂﬁbbngnhcompmmhaphmmﬁy@Mﬂm&sohbh&m&mehmys
changed b y the application of a force in the presence
of one of said polymer or reactive prepolyner, wherein
19.sai Thef io¢th@] dfsclaimnin wadreandidadetw@R of element® hfis sdiin@nsion of length,

dth and/or_t kn hanges in . val ue t
wigrE R mithitsd B0 Aot ! G e S o8 Rads D Bt Gy cktpneed by
the Gdpgliiditidn Whereics is dedprtiensd o angilcsp@m& @a&a&ﬁwdps@mer
air. 21. A nethod o f formn - mechan

whefpiaTaidiforse iSgRMBERY; 28 Prigashaee %éﬁ‘;ﬁ‘rl?%ﬂh gmdtb ﬁB@/PrdPﬁgneés changes

in YaRIRO Edrinl A8 or 4 PBraGiQNFQSidki on including a network o f
el enents and at | east one of a polyner and a reactive

pol yner; said network o f elenments has a di nensi on of

20.! enfifehmeddddiel1ang/ v@fereﬁrhéafti‘ﬂ@t?‘éas aﬁpéj:c&ﬂlegag) ccgmp?ﬁ‘b QH

 ength, width or thickness dinension is changed by
the application o f a force in the presence o f one of

21. sai ,g Iﬁ%ﬁlo}ﬁ%?fon‘ﬂ{n agcﬁlgrﬁg:;ﬂe?pcrhgﬂgilx) ?zaW%(ﬁ sﬁn%?%\lcpcomprlsmg

force I's removed east o sa
wi dirbviding A gpmpdsiteionds soppriigpe sndlytlingzd neewerk of dlemrewmendot least

oneaqf%ﬁ)ggyﬂler ¥d eplfeaé{Q/Egﬁlpfm%Iz A cheni cal - nechani cal

I on ng 'pad conprising: a network of
eI aa’ekntm@tk@;ﬁekmnts Wit hdmneampm) biyhsngth widgl andéir ithigknefs, and one

or ¥5] P s Meksre AEra®TE Sonesddy et B bR dgdioge in e
prefeatd ofahe ©f faid pdldmer or reactive prepolymer, wherein said force is removed and at
least one of said length, width and/or thickness changes in value to form one or a plurality of

voids.

22. A chemical-mechanical planarization polishing pad comprising:
a network of elements dispersed within a polymer;
a plurality of voids formed in the pad; and
at least a portion of said network of elements is connected to at least a portion of said

voids.

23. The pad of claim 22 wherein:

a void defines a space of 0.1 pm3 to 1,000,000 umS.
24, The pad of claim 22 wherein:

a void defines a space of 100 um’ to 1,000,000 um’.
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voi ds. 23. The pad of claim 22 wherein: a vvooiidd
ddeeffiinneess a ssppaaccee ooff 00..11 [mMmB to

wa2@902880 mm 3 . 24. The pad of claim 22 wherBCHUS208/078610

voi d defines a space o f 100 mB to 1, 000,000 nm®B . 25.
The pad of claim 22 wherein: the pad has a vol une; and
the voids conprise 10%to 75% of the volune of the
pad. 26. The pad of claim 22 wherein: the pad has a
vol une; and the voids conprise 5%to 25% of the vol une
of the pad. 27. The pad of claim 22 wherein: the

25.net Therpad of clalne?dewlasein's i nt er connecting. 28. The pad of

cl aj [n: . .the network of elenments is provided
inqggbéﬁg¥gﬁﬁﬁh¥hm¥he pad. 29. The pad of claim 22

wheheveids @mprisa$d% & Poe vf the voifimt béthagtdwor k of el enent s

is hydrophilic. 30. The pad of claim 22 wherein: the

network of elenents conprises a plurality of fibers.
26.31. ThEhpad padaiaf 2XWikdrém:30 wherein: the fibers are

proyided in formof a fabric. 32. The pad of claim
BRI 2 PB4 er s are provided in a formof a

shesé voids comprise 5% to 25% of the volume of the pad.

217. The pad of claim 22 wherein:

the network of elements is interconnecting.

28. The pad of claim 22 wherein:

the network of elements is provided in a layer within the pad.

20. The pad of claim 22 wherein:

at least a portion of the network of elements is hydrophilic.

30. The pad of claim 22 wherein:

the network of elements comprises a plurality of fibers.

31. The pad of claim 30 wherein:

the fibers are provided in a form of a fabric.

32. The pad of claim 30 wherein:

the fibers are provided in a form of a sheet.
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