WD 2011/ 159536PCT/ US2011/ 039618 A SPLI CI NG TECHNI QUE FOR FI XED ABRASI VES
USED | N CHEM CAL MECHANI CAL PLANARI ZATI ON Field of the Invention 5The
present iwoentli/Bes3ks rel ated generally to the field of eh&rdseah/oamehani cal
pl anarization (CWP). In particular, the present invention is a technique
for sinmulating a splice for edges of fixed abrasives for use in a CW
process. Background 10Fi xed abrasives are comonly used in chem cal

mechani cal pl anak SPMECEING(TRPHNI QA e FOR FEXERABRAMYESrBUSYEBRdNconsi st ent
I ity, high bst I f i f it
pl anarity i gh subs ég\t@“ﬁﬂvﬁhé@%ﬁi%ﬁ%ﬁﬁ%@%@ﬁ nonuni formty

and defects. In the fi Sem co Known t hat

polishing a wafer, for exanple, over the edges of a fixed abrasive article
may result in high defect levels on the wafer being polished. These defects
can occur when the di ameter 15offieldef thedayentiomsi ve article is smaller than

t he di aneter t - h | ' ticle | itioned
on. The def ec'?ltshe aﬁsegleﬁiknlﬁ%oﬁilgg%%&rt%?%%deg@gé? %%@élggﬁglé%%%él I{lélcziattfﬁg%ati vel y
rough andglaneyveiore@des). ah pahiRufar xBe prREmShveatian is Licehi@t BE tinfigatinge Waf er .
Conventional solutions include either splicing the edges of two separate,
fixed abrsabfe/®rsdgas@f dixed abyasives foppsesipla CMBPresRss-edges of a single fixed
abrasive article together in order to 20cover the entire platen. Summary

I n one enbodi nent, the present i n\r/é%{ ikon i s, an abrasive article including a
support pad, a first abrasive el engtfS*8EWHond abrasive el enent and a

fixggion mechank&Morddi@s2rsehRabhlyREEH Mahemidal iidbhdMdaPplafstifafic s (CRIP§ECON

maj or surface, a first edge, a second edge
processes because they provide consistent planarity, high substrate removal rates, and low
levels of nonuniformity and defects. In the field of semiconductors, it is well known that
polishing a wafer, for example, over the edges of a fixed abrasive article may result in
high defect levels on the wafer being polished. These defects can occur when the diameter

15 of the fixed abrasive article is smaller than the diameter of the platen that the fixed

abrasive article is positioned on. The defects can be in the form of scratches caused by the
relatively rough and uneven edges of the fixed abrasive article contacting the wafer.
Conventional solutions include either splicing the edges of two separate, fixed abrasive

articles together or splicing two edges of a single fixed abrasive article together in order to

20 cover the entire platen.

Summary
In one embodiment, the present invention is an abrasive article including a support
pad, a first abrasive element, a second abrasive element and a fixation mechanism. The
25 support pad has a first major surface, a second major surface, a first edge, a second edge
and a channel. The channel is formed within the first major surface and extends from the
first edge to the second edge. The first and second abrasive elements are each
positionable over a portion of the support pad. The fixation mechanism is positioned
within the channel and secures an edge of the first abrasive element and an edge of the
30 second abrasive element to the support pad.
In another embodiment, the present invention is a fixed abrasive article including a

pad, a first abrasive element, a second abrasive element and a fixation mechanism. The



and a channel. The channel is formed within the first major surface and
extends fromthe first edge to the second edge. The first and second

abr asi ve whenantsss3ar e each positionabl e over a portion @®CTiuseo3uppest pad.
The fixation nmechanismis positioned within the channel and secures an edge
of the first abrasive elenent and an edge of the 30second abrasive el enent
to the support pad. I n anot her enbodi nent, the present invention is a
fixed abrraditaea drstimaier supfesqaidrigseaonshienajos synfacst Thp gy jape sedoadehiasiva second
abrasi ve % 7y glre%n(gl ]goasgt o)ﬁ%f)le% ef¥ 5&1@”{1 %F}heﬂ}gt ma) 81d suril%%e ar éfiﬁtlo%aj or
surface an a sec or “SUrt ace i second abrasive el ements

are each rﬁ@tsmﬁﬂsmri@hicetea\berowaa plant defincafbytthefifst kdjor¥aifade fdraktagies adhe
fixation nmechanismis |ocated bel ow a plane defined by the first nmjor

surface #dg° af thadhesbenivediamer aphian edgeql t%ﬁaﬁea@md/@oréﬁlﬁ@ﬁmelaﬁa thepadege of
the § econd abrlﬁ '}’ 810%6?%%%&&3{%4 QEGO]F nt %lvgntlfoqlt 1S qgétﬂ(? oii&p H]lkg%ece the

present i nventi n IS a ne I ng a sur ace O The

met hod i nalfucest PwonkiptbicgThe fidthod rlﬁclwdd pheding aduppdrspadigivirg Stirst mapr a
first edge, a second edge, and a channel |ocated within the first mjor
surface extfasrdribstiodamarsseond qdge, wddgechapngl frcated wtin Sl st BEPEPITHGCt he

first meyQfendi, ffﬁq%‘? 1l tll%i‘ee‘déglﬂcfﬁl%rskco?ﬁded@%i})é&v i egﬂ(i)@tﬁr&%]a? s‘(ﬁ]é’é ?E‘Ttﬁ@t and a

second abra5|v I'onl ng an e eac st and

second abuppirypaccivihafirs awatsmereldrﬂMt ehdua Bsdond bibitabiee slepfeat, hogiddningan nt ai ni ng
the edges of the first_ and second abrasive elements within the channel,

cont@ct i rfgee REeachof thedfirgt andsserndabrasivoderasinpithe the £hanpgkofdhs supertor t he
wor kpi ece,, arﬁﬁla%\{ﬁlﬁg rtﬁéb?ggé){iﬂgpé Eeset‘ a0 g CBH& abi faéﬁ‘ég cR eﬁi%'v%ﬁm?h{%r@lgﬁn?ehw th

respect to each scrlp Ion o

i nventi omomalchng)&ler‘mstandeemhnki)abta@dzereﬁtrmﬁ winld thetsheficd @Cahemveﬂ(paml aadvant ages
thereof wll pear nore clearly with reference to the acconpanyi ng

dr awi ngs, m@Yl%ﬁ*es\mréwCWq/@? figpd axarpe elemeptswrthelespoet @ cagh P9Ik top vi ew of
a support pad in accordance with the present invention. 20FIG 2 is a

cro sectional view of a f VAR rmed fromthe support
padﬁif FIG 1, taken al ong F?ﬁngg%f§"nl rﬁrsPugnbodlnent of a fixation

nmechani smin anfequam& Wil b nidte rqad it aﬁaersmu@ aid efciefeh@eRedd b@vdnges uppor t
3 is a cross-sectional view of a fixed abrasive article

pad. FI G
forned fribereefheilanpparmonsatpagy withgeferencedx de asP@RpAIYINgedrAWREs\IYH a second
enbOd'nEQ%k:%%gwag%fgh%ﬁﬂgQEQ%ﬂlS”‘25'n accordance with the present

i nvention e 'suppor FIG 4 is a cross-sectional

view of a fi XERIGabﬁ%tdpaq@be@h@pp‘o@trp"ﬁﬂdnﬁé@ﬁﬂdnh@w&tﬂiﬂ@@pﬂesmdlv@ﬁtldﬁi G 1,
taken along line A-A, with a third enbaodi nent of a fixation nechanlsn1|n
acc! dance wi tHG: Rés w@é%mctlpﬁ%mw phe Bredatradve yticlydompgddsrm lﬁaﬂlpport

he suppdrh S5RGa" aRehEHEint, S Rk AT RHbARRER ofF, ARRD IR o7 nent

of a fi xalct@damsohignihs rprésantaﬁ@samdalaa@chwwltﬂefsep@repe&ht i nvention at t ached
to the support %a3 18 a cross-sectional view of a fixed abrasive article formed from the support

pad of FIG. 1, taken along line A-A, with a second embodiment of a fixation mechanism
25 in accordance with the present invention attached to the support pad.

FIG. 4 is a cross-sectional view of a fixed abrasive article formed from the support
pad of FIG. 1, taken along line A-A, with a third embodiment of a fixation mechanism in
accordance with the present invention attached to the support pad.

FIG. 5 is a cross-sectional view of a fixed abrasive article formed from the support

30 pad of FIG. 1, taken along line A-A, with a fourth embodiment of a fixation mechanism in

accordance with the present invention attached to the support pad.



WO 2011/ 159536PCT/ US2011/ 039618 Det ai |l ed Descri ption FIG 1 shows a
top view of a support pad 10, such as a pad or a sub-pad for use in a

chem cal wechanisesb pl anarization (CVP) process. The suppomS2@ac3dshds f or ns
part of a fixed abrasive construction 12 (shown in FIGS. 2, 3, 4 and 5 as
abrasive articles 12a, 12b, 512c and 12d) of the present invention that can
be used to polish or planarize a sem conductor wafer, for exanple. For
sinplicity, when referring to fiRelgilehPasariptionrticles of the present

I nvention in ggpey al,. L Q?otpré?}&r ?”%&g&%ﬁ%@r 103 ucfal ptag o%’ﬁgﬁo-pé’g‘?o? us&frerring

to a particul ar "éenbodi ne asive artic e app roprlate

ref er ences dhefd@i mbeRanidal BlandiZ£atidnACRAY prédehs. DEhclpport fhd NP R@Ms Hhe of b xed
abrasive constructions 12 10of the present i nventl on are particularly

sui t abl e f6d abimesivigicppstiycie 42 edowarip EHadub Bott apéf ap sbrpsivearticlptl Lerlidd
sem §°”dl‘1[%tﬁ%d W ecgfsth%}egen?' T{V%Hh&{ Hhal &%rb%gﬁgc} P%Qognﬁ‘%F gfana&%rh pat t er ned

waf er s) ey ca unprocesse , silicon) wafers

wi t hout demadontngorf weflr, tfhecdaniptn ded sisipgtypivhéhefatieg ecrlﬁxédwarsﬁw)n The
support pad 10 has a first nmajor surface 14, a second or surface 16 and
a 15 charfié¢lesi th&?@ﬁ@}tﬂgveﬂ%mﬁnag@m%tthw&eew rugnbgr é%@v Whemppposi t e

14 ang | AehOaG O 1Y Ca R hpontof 3 G TR el %ﬁ%eag%f%ﬁl% T

The channgimbk812£90bt KciandtiDe wslippasdd. peicholigh kavixed a&rafsm’e&bnﬁtﬁlcgbhsl-ﬂ and a
second hei ht H2. The first height Hl is neasured froma plane of the
secbhd meféhe RigpamsBentgon ye aarﬁncahélyafnt%h%%forf Upe pithgyesessed semtcanductorrhe

second hgj, c Surface 16
to a pl aneg@[% d_% 3'19!e%ceg%gﬁwoﬁgﬁé%annewﬁé&qﬁgﬁg%gogﬁﬂ Igzl%é%t H2 is thus
shorter thaormbtevafdrs)sthehenght uddd. w1lt1numeceesdalcrdlbﬂm1ﬂtt(e gt,BRicbny whfetsei ght HL is

about 90 mcrometers and the second height H2 is about 60 m croneters.
Al t hough ‘pifgut enfétmgcﬁr%mt%mméﬁmopwf rapsERHinNg tioRe support pad 10

substantial ly T}{%ggg]légﬁ Bg[ l;aanmg r DBYad >ﬁt4e£1 cBﬁ&’{H c%pl%ca;ddve edges

of the support L i ng romt e |nt scope of the
i nvéenti omhmndlo&@xmﬁdfngéroin x @ieht adbgee(m o s&b@tmemge 23Q>ppmite3ﬁe {ishodge 20n FI GS.

2, S S Tl e B SR LS h S Sl gl 10

subst ant i ald aiPhg Gl o ﬁa&ewafﬁgeg«gg%&geg@ﬂ e%lQlts‘TfﬁXhé a{@s tva&ﬁoﬁQ@H s

wi t hout departing fromthe inten e presen ent1on
exanpl e, 4 fist Mmdiltanﬂadeaﬁlﬁme[myHl@eTheﬁtmhgnghaHl issmmamred frowed planclof he

1251 or e SEOIH IHISTSHBY 1O DA G ROEREE malor b Wt chig SHoad DRLSK Frne
fixegl abriggly&irdd bl aeplé-t?@of'tﬂé: &R major surface 16 to a plane of the floor 24 of the
channel 18. The second height H; is thus shorter than the first height H;. In one
embodiment, the first height H; is about 90 micrometers and the second height H; is about
60 micrometers. Although FIG. 1 depicts the channel 18 as dividing the support pad 10
substantially in half, the channel 18 may extend from any respective edges of the support
25 pad 10 without departing from the intended scope of the invention as long as the fixed
abrasive elements 30 and 32 (shown in FIGS. 2, 3, 4 and 5) cover the two major surface
arcas created by the channel 18. In addition, although FIG. 1 depicts the support pad 10 as
having a substantially circular shape, the support pad 10 may take other shapes without
departing from the intended scope of the present invention. For example, the support pad
30 10 may be rectangular, square, oval and the like.
FIG. 2 shows a cross-sectional view of a fixed abrasive article 12a formed from the

support pad 10 of FIG. 1, taken along line A-A. The fixed abrasive article 12a includes
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WD 2011/ 159536PCT/ US2011/ 039618 t he support pad 10, a first abrasive

el ement 30, a second abrasive elenent 32 and a first enbodi nent of a
fixati on wochanississ34a. The support pad 10 is formed of paTrusgéiioassts el enent
36 and a rigid element 38. By "resilient elenent” is nmeant an el enent that
supports the rigid elenment, elastically deform ng in conpression. By "rigid
element” is Snmeant an elenment that is of higher nodulus than the resilient
el enent dheisummpepaddPor fisst pbrasiveslgment Sthe seqond abesivasiapecne P rehe 180 and 32
are positj 0%4.S p 10 with

t he r|g| nﬂﬂ%ﬂn@%%§§¥& %#ﬁ%é%l %%k:ﬁm?ﬁgp%ggmfytﬁﬁbe(%ﬁgﬁfeggggnd t he
fixed abrekahste 36lagdemiosd aemaﬂi‘td38323y tasilie cldnked Bt meclambntahas 12 of the
present invention, the rl%ld el enent 38 and the resilient elenent 36 are
gener al | YPuppEHHhe Hasdempt hela%wallspé¢fann1@g ip gomprgesien. xBY “Agd M@t elsenent s

d 3
aubet ant 17y T ok B s 8 niel BORTR i i rcSten iR P RIS dofqums
el ement 36 fleSurky [Ahe &ixky abtatiae bledlem 3@ dpd dLere pdsittondd ok fiest nggori conduct or
wafer nodification, with the fixed abrasive el enments 30 and 32 contacting

the sem cyHaerctbe! hasaoringddQavith b rigid tIRBERYH S IRERApP Be Y cp theresiliant
depi ct ed e%}ﬂeng BB GHS ﬁ?edﬁ:éa a'B¥aE sheldmdds ﬂ?érgﬁlfoqw{ﬁéjﬁ%dl a@oéés%% Aﬁlag%fhﬁ”em

36 and a ri1gid elenent e support can 1 nc e any nunber of
el enent s,th¢ peberdiimgneons ithgtigidrefsndnit Gglhn®tlﬁrf63’itlent\bietrmuB6 dl&[:g&héﬂaﬂg fromthe
i nt ended scope of the@Present i nventijon. har dness and/ o

comp? essi q9mmws ofiths A R e, thaixed %Yesel%e%ao 3pd é%éugléﬂ@&ftléaf ihe
provi de teh&?&ﬁééq a9 %M&%z{:&e%ﬁ&fteﬂ%ggcé%&&&' A ougtv of Absn. ul?i:ﬁg%t life,

waf er 20u orm t'y and wor kpi ece sur |n|sh) e particu
process. thhesiikot demoit 3tat epiclly attachetihe a peasdr ofa‘rhacam:b for gé¢ricehdreit s 36
and 38 will_thus vary d4§§nd|ng on the conpositions of the workpiece

surface (afer megifisption, withthy fisehpbrasteelaneis P aneperiedingdhend 32, the
shape a“%ehlgk! %Hﬁétoﬂc \lvﬁtfepeﬁlsakdfa tlotnhgltﬁ&%ﬁmees?lgp&'t'ﬁgcﬁf is &eP{%tédya%‘a d‘?qu?sl% aratus
no . 0.,

used for ying t pl ece surface pl anartzing the surtace),
t helpr essnFés. IJseblemg]foZﬁfed ef apgilfanceltmont Jfr oclesisgid eteenent B8 ablelsupport pat he

materials for .use in the res | ient an gid.elenments 36 and 38 are
sel ect ed Yu@h Htlﬁta@e I dumberg %lsma%twegasi@gelsglgi resiligy é%erﬁnw%% mat eri al

renoval B%ﬁaéﬁgﬁéw@ ?% a#ﬁ%QHgP%%mﬁn“@H bformty), and good planarity

on pattern tness (neasured in terns of the
Tot al Indlcatéﬂmenhm@s@ﬂWd@@nnpmmmde§bfﬁ@s@pmnﬁpubﬂmnﬂuséﬁand&$amme

pl anarizatjon ratio), Th articyl ar 30pl gnarity val ues depend on_the
i ndi vi duasreiemfim@ef&ieéh 3@#@%&5&%&?%& {CHCS \fh§- cHIt F3te, Lo w@%dév&feras vel |

as she ngfn‘l‘ﬂ’o?mf?{z aRd RBAPHRB LuMLRARSSH) 76 AL PRA%icLAr WALER. e cHaEkpF ece may be

subj ecte
materials for the resilient and rigid elements 36 and 38 will thus vary depending on the

compositions of the workpiece surface (i.c. wafer surface) and fixed abrasive elements 30
and 32, the shape and initial flatness of the workpiece surface, the type of apparatus used
for modifying the workpiece surface (e.g., planarizing the surface), the pressures used in
25 the modification process, etc. In addition, the materials for use in the resilient and rigid
elements 36 and 38 are selected such that the fixed abrasive article 12 provides uniform
material removal across the workpiece surface (i.e., uniformity), and good planarity on
patterned wafers, which includes flatness (measured in terms of the Total Indicated
Runout (TIR)), and dishing (measured in terms of the planarization ratio). The particular
30 planarity values depend on the individual workpiece and the application for which it is
intended, as well as the nature of subsequent processing steps to which the workpiece may

be subjected.



WO 2011/ 159536PCT/ US2011/ 039618 The primary purpose of the resilient
elenment 36 is to allow the fixed abrasive article 12 to substantially
conf or m twotzhet/ghsbal topography of the surface of the ROTRS2@a®3%S | e

mai ntai ning a uni form pressure on the workpi ece. For exanple, a

sem conductor wafer may have an overall shape with relatively |arge

undul ations or_5variations in_thickness, which the fixed abrasive article
12 shoul d subsTI@rﬁrlrmrwufm@%hf the gesilieny eleentl tels f@ allgwy thedexod st i al

conf or mnge. 0%, t g {aﬁﬁﬁ Pon?é tﬁ%gfo%ﬁaf}%%& tJ}f‘?hegéu?f%E o%ﬁw%ography of

t he workpiece So as hi eve sire uniform after

modi fi Catw&ﬁpﬁfse white WaltdihBge iifofra esssiie oausewbi®idces Fbi eﬁhlpeé ament 36
under goes conpression during a surface nodification process, its resiliency

when corrrﬁfse%@eéuwﬂr whfsr may hpckaewrd| shape woil relstivgly aquwcamm@ﬁ SFacteristic
f hi T
or achi gying,t h%hlgl%lr{egg%ﬁbch Jﬂg)frxsg 'a‘{)r'agog){m(c %ho]ﬁPie u%§ tia”@%ﬁa[t&@e o the

conpr essi on an el astic’rebou he f es is’re

modul us df dédiablead @rdvade dubstahigal tcbhfoknass ocflthee@iddcubrasmlrmae ab sothaf f ect ed by
its thickness. The resilient materials suitable for use in the fixed
abr asi ve Sohdl éanegephy ahthsevorkpisgetarasdo ﬁ?leﬁYeathwde%re@dWeépﬁlwafO%Weﬁ%| s.

Typi cal | Ym &1ﬁ8atfo?1 fltlllee\%rk?% 51',1 ce' BellsPhh gﬁg'ﬂg nPQ[' @R{ 3 t!}MHeP efan be

thernoplas or thernose may of nay no ern eren ast oneri c.
The mat erdoaipeesglenenuahgy studagrtnddifibationgedadss, i sedilieoy mhebm@feesealne tigy gani ¢
polzners that are foanmed or blown to produce Eorous organi c structures,

ar éhiclpgse dirPgfionds ap prarpriagt %a“fcé%ﬁ?élc feg pchicy BgtRispaiPde Bhepared from

nat ur al %mﬁé&{%g't% ! fhe%ﬁfﬂi?s?% c&h%r%ésh L rfd‘&ééi“&%&%hfoﬁh@?ésﬁgﬁ{ Sei

pol yol ef i ns, esters, polyam yur et hanes cop ners tﬁereof
for ex arrprbbtedSU nheahbmley@ttthetnamriahmthe flielaickcdiedcasi,aimerisalssm eﬂfwﬂcﬁd byits are
not limted to, chloroprene rubbers, ethylene/propylene rubbers, butyl
rubbers, b@k?ﬁétadlenes polylsoprenes EPDM pol yners, pol yvi nyl chlorides,

pol ychl or opr engg, r.gf; rﬁ%ﬂt&ﬂﬁ% Qptprl fSP&se‘iRM! fY{E%ra%rasﬁ% a‘?ﬁf@l@@% CarPbe

25particularly suitable resilient material 1s a copolynmer of po yethylene
andl®t hylselecryllfrom a wide variety of materials. Typically, the resilient material is an organic

polymer, which can be thermoplastic or thermoset and may or may not be inherently
clastomeric. The materials generally found to be useful resilient materials are organic
polymers that are foamed or blown to produce porous organic structures, which are
typically referred to as foams. Such foams may be prepared from natural or synthetic

20 rubber or other thermoplastic elastomers such as polyolefins, polyesters, polyamides,
polyurethanes, and copolymers thereof, for example. Suitable synthetic thermoplastic
elastomers include, but are not limited to, chloroprene rubbers, ethylene/propylene
rubbers, butyl rubbers, polybutadienes, polyisoprenes, EPDM polymers, polyvinyl
chlorides, polychloroprenes, or styrene/butadiene copolymers. An example of a

25 particularly suitable resilient material is a copolymer of polyethylene and ethyl vinyl
acetate in the form of a foam. Resilient materials may also be of other constructions if the
appropriate mechanical properties (e.g., Young's Modulus and remaining stress in
compression) are attained. Polyurethane impregnated felt-based materials used in
conventional polishing pads can be used, for example. The resilient material may also be a

30 nonwoven or woven fiber mat of, for example, polyolefin, polyester, or polyamide fibers,
which has been impregnated by a resin (e.g. polyurethane). The fibers may be of finite

length (i.e., staple) or substantially continuous in the fiber mat. Specific resilient materials
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acetate in the formof a foam Resilient materials may al so be of other
constructions if the appropriate nechanical properties (e.g., Young's
Modul us awo 20eEPIB NG Stress in conpression) are attai nedIT/UBpOsBIhane

i npregnated felt-based materials used in conventional polishing pads can be
used, for exanple. The resilient material may also be a 30nonwoven or woven
flber mat of, for exanple, polyolefin, polyester, pol yani de fi bers,

whi ch hasthﬁeé%sulwpkelgﬁeﬁ@@dwraélwee%ilﬂemf the plrsféwym\epﬁemet)cludvh@tfarwts may
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pol yet hyl ene foam (avail abl e from Sentinel Products, annis, N.J.); HD200
pol yur et HéwenfSothﬁ )e BRA00 ehvarethase fpam e aelrble fipen NIt gkn SxcpAYingcangtis, )

MC8000 5O\ LoIR agﬁq% UBA Y
Inpregn:t eg vvoven aval Iog e f@%{ﬁggvéfe?{qéﬁﬁhf gb%kluéawga{&@)m}d §

prinmary AwripgsegmtedNMenwdvgh daallebie fiton3Rodd, Ino., Newatk, D ).abi | i ty of the

fi xed abrasive article 12 to substanti all y conform to the | ocal features of
thel@urface of Theiuinysy Rpineeeof the Figikelpmmen 384s Euhini dherlibiyof g B¥ed ypi cal | y
has adj a of t ys

ot ween. PRaeailt 32Oy R mle 1Bt e A o B 8 Do

subst ant |\abrkylece) nf@rettample, & Serdlesmdlmtdrevatfﬁ tapicehulsdsedpoaitdeatars of e 15t he

fixed abrasive article 12 to the |ocal 1Ll)ol‘%@aphy of the vvorkpl ece so as to
achi eve taBC@EdIiFaenthgigdts with bfrl%?afabﬁweeft ¢ fopogigpRoposwich ghepbrasyiro; d

di shing). B,
bendi ng) Coggﬂheg{r}lg%&gd ﬁ{jﬂesfrlrlé%tg étgaél(yl cs?ﬁgorﬁmi ?rf)fcs)r%{e%ﬂaﬁ?e ttﬁg‘rttgg{lagérl st | laé(Of
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directly eg}edt e|n ane m)dulus of tge materl nd i.s. affected by
'ts thi okl ot e‘fvalf kDLECR S8y aYRIG A h g e en st facia ng

stiffnesg; bsrégihfa‘ﬁ‘éé Jtoyde% Qi'b{llbgg%dlhg) %ﬁttﬁ%f{gg’%@eﬁe&@@% érl?m]iﬂ f the

t hi ckness of e material rals power enplary rigid
mat er i al shancteustés fobathiavieg fos phiposd &te bending géfricss tp)ﬁ]thy nigidsglemerar3@asni c

pol ymers, .ceram cs tals, conpo of organic
Dol ot [GHEIS A EbIo B aiﬂpeﬂe%@ﬁ Pgﬁ‘ﬁd’fl%iﬁ%ar ang oD ladar %Ewggqsw By
t heﬁ(ﬁm Selexam 1et ?&la%o%ﬁ)tgleﬁédﬁ@ H{a@é{a'l Qhé@érﬁl'iﬁgaét§ﬁfeﬁkc1l ld%etl)bﬁrog&lﬁ%nﬂ%j 1tk' m ted

to: pol ycarbonates, polyesters, polyurethanes, ystyr pol yol ef i ns,
pol yper f IYmmgtsledess tinped tymtmyltnesmbMB dmﬂ;enaarmlsedo@dieythed potvher eof Sui tabl e
therrmsettlng nmers. i ncl ude, enot limted to: epoxies,

pol yi ni des, dy det lﬁ‘ﬁteﬁlﬁlﬁdﬁj uttar’i%f“%tolfm 95 SRR Wler%opol yIer s

inorgamc polymers, ceramics, metals, composites of organic polymers, and combinations
thereof. Suitable organic polymers can be thermoplastic or thermoset. Suitable

25 thermoplastic materials include, but are not limited to: polycarbonates, polyesters,
polyurethanes, polystyrenes, polyolefins, polyperfluoroolefins, polyvinyl chlorides, and
copolymers thereof. Suitable thermosetting polymers include, but are not limited to:
epoxies, polyimides, polyesters, and copolymers thercof. As used herein, copolymers
include polymers containing two or more different monomers (e.g., terpolymers,

30 tetrapolymers, etc.). The organic polymers may or may not be reinforced. The
reinforcement can be in the form of fibers or particulate material. Suitable materials for

use as reinforcement include, but are not limited to, organic or inorganic fibers
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i ncl ude polyners containing two or nore different nononers (e.g.,

terpol ynmers, 30tetrapolyners, etc.). The organic polyners may or nmay not be
r ei nf or cewlo 20hi15986nf or cenent can be in the form of fibecs/useopasisicul at e
material. Suitable materials for use as reinforcenent include, but are not
limted to, organic or inorganic fibers WO 2011/ 159536PCT/ US2011/ 039618
(continuous or staple), silicates such as mca or talc, silica-based

mat er i al SeenfEmonsOTsHIc)aRticaiefaTuch as Fraear tplsr tilieabasedmatagialssych pesaad) i ¢

oxi des, qa’ﬁg &%%g%ln?%g)l%gt aﬁ%?él?/’és lass metalﬁ@{);?ifiess h&? Eaﬁcﬁﬁlﬂ a?l%o%?tt be used as the

rigid elene ecause ne have & re |veI hi gh Young's

Modul us (e. g. ,Metabdieets chalRo dbasdd HQh&Raid, clardny 38 hl“fp@dﬂ@?b@:aﬁébﬁﬁetuﬁed
(typically about 0.075-0.25 nm). Suitable netals include, but are not
limted th@ve alr@lﬁﬁlwdwdngbt\@mgéé\éo@lﬂ@e(p g ,@ﬁ%ﬁt%b@b%boulb%@ EPal Ve thinsiipetabl e

rigi 9 mat a ge)d?t}igoﬁ%)}g E)U(?Sa(g S.? ng*rg) ?h%btléagle{a 1n91%h¥ (b%It Qr)é n%Bﬁrmtad to

terephth F&InT OF ced epox

FR4, avaidlahinand, stafmlds @u&els @ﬁ(ﬁC(ﬁJpaﬁ tPagtioulaMyrsaeatie bighi, mMefimls )nchaieubwwm
stainless steel, and I C 1000 (avail able from Rodel, Inc., Newark, De

10The r edlof figvied sgigoky(gfulens @ﬁ%@ ), RAlYCaBOmIE, s ﬁlb?ré@mf@w%qumct |) ons
are typiGally & p%ﬁzﬂt &a%l%l%rﬁ%n?MﬂI?é_‘sBﬁfﬁ&fncm&%ﬂJoﬁF ?n%p g@hﬁﬁ
mat er1 al ‘enme an 38 can

typically one e énent owever, eac

i ncl ude msigletshadel,one IC&W(aoilldbhefrslarm)d@r Itk f¥evakiDeamt eri al s provi ded
that the mechani cal behaV|or of the | ayer is _acceptable for the desired
appl¥ cati on. Foie Tesitisniaad righkel ?m@mﬂ%%ﬁiré%@f%aé%ﬁﬁlmﬁenﬁlal@wémwms of

resilient, eq

bendi ng. oY ey ROSphsg b PURIchy A LBARC SR piiohT: Akl e EEBRALR et s

of resil ireatridntowévgt, d:antaélemieﬂﬂ ¥ anl I8%ang idduddrao@vkimdic lhggriof dicsaheor

sufficient resiliency. The g al so be |nterven|nq | ayers of_ adhesive or
f

ot her at tdaf,f?rﬁ@mlatﬁ%lﬁ@qy@é%éﬁt meghani 3l behayios ohEistlayests 3q5eptablg dof ther asi ve
article cpust{ k@bl For 'é?@@;ﬁﬁgﬁg aeelerﬁéht%‘ég%ﬁ'lﬁ’c%d%'e?

|
pressure sensitive adhesive e’ nterposed between e rlglglmfenent 38
andli he bmdmgurngma&hatsheraﬁge(md) Ao gbicvthe mlqenahbadd(} siftheS2 Sindlldrhyotgh not
shown in FI.G theggﬁ @!so be an adheS|ve elenent |ntekpose bet ween

the rigi degl l%nfr@l?en@zlg de glementspf resiliont Ard Beid mafgriay as lReg &g cace of
t he res'hk%ﬂﬂyﬁ&ﬁﬁﬁﬂ&g%ﬁﬁkk%tﬂ%ﬁk%b?” al though FIG 2 depicts the floor 24

of the channel 18 as being 25positioned where the resilient elenent 36 and
the rigid el effiérte 38y aBebe ithwehing dayeBdofradliesive or other attachment means
between the various components of the fixed abrasive article construction 12. For
20 example, an adhesive element (e.g., a pressure sensitive adhesive) may be interposed
between the rigid element 38 and the backings of the fixed abrasive elements 30 and 32.
Although not shown in FIG. 2, there may also be an adhesive element interposed between
the rigid element 38 and the resilient element 36, and on the surface of the resilient
element 36. In addition, although FIG. 2 depicts the floor 24 of the channel 18 as being
25 positioned where the resilient element 36 and the rigid element 38 meet, the floor 24 may
be positioned at any point between the first and second major surfaces 14 and 16 of the
support pad 10 as long as the fixation mechanism 34a is positioned below a plane of
polishing P (below the first major surface 14 of the support pad 10 without departing from
the intended scope of the present invention.
30 The fixed abrasive elements 30 and 32 include a plurality of abrasive particles
affixed to a backing. In general, the abrasive particles are dispersed in a binder to form an

abrasive coating and/or abrasive composites bonded to the backing. “Abrasive composite”
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be positioned at any point between the first and second major surfaces 14
and 16 of the support pad 10 as long as the fixation nechanism 34a is
posi ti onewokzelioMwssepl ane of polishing P (bel ow the firs®PCRajSov119896idce 14
of the support pad 10 without departing fromthe intended scope of the
present invention. 30The fixed abrasive elenments 30 and 32 include a

plurality of abrasive particles affixed to a backing In general, the
abr asi ve Tp&Ft ocing of aplurglity 9é plaapgd badigs phisheplledivebr rrpade atiexdwicdehessat i ng

and/ or abf.asjv i .10 . I " Abr.asi v sjte" WO
2011/ 15084LpelRUEHRTPb G BCRURLLR SPGB I Ry T REREO M o s
whi ch coldse€td dstiybard fivddebrasieenéde et @@ iBRSsive RBImaabhashy aigdenment
conpri sing abrasive particles and binder. "Textured" when used to describe
a fixed dort@swedspcspisdportomsr Ehoabrapivg pasiclepmas by borspearepuslhdispasedigi sed
porti ons . T L,ONS. e j A . eneously
di sp%r Sec}ﬁ‘?ﬁm&?ﬁo?%ﬂ%ﬁgﬁ?&% rﬂ%a ) %Sl%aqa?@é(’al?iﬁ%{ﬁgggéﬁr g@%n\g/éenparstlfgsgglggﬁ%y be
non- honogesieeils] shedibsRBiegaticldsanehahdyencoindy diopasidvie tharthdé tlselsingr e
honbgeneousl y di spersed. so that the resulting abrasive coating provides a
nor e consibEsBigtcoaiiRg PiRyidahp morg conprEent cytsing At eElnfarst andesgeerist fg’éﬁdve

el ement s 30, AN RY LAFAAE IRRBANEAR ARV RRRLLE] oS- For

sem conductor water planarization, fine abrasive particles are typically
used. 10The av&iragaicpadidie veafsi Flensizatihie fimbhbsisive ppaicldsakeSpizally nssdge from
about 0.001 to 50 m croneters, pically between 0.01 to 10 m croneters.

ty Y
ThelGar t i theerverage paticleriazed theakyas papariiglpecansapgireniabgut il iped by t he
| ongest dj i . i i: . . e wll
bea  angrcRneiis pishfLANEAFO P PR b frrck 7R FRhI e SAREorpqlfE
parti cl e mirtzede ditgpicalbuintasnrddsbyt thg hingystdoménsidn edhs slrhsivdpartitloelnrasabtt i ng
abrasive article 12 15provides a very caonsistent surface. finish on the
vaf er af t3rcapgsdhsieivit e griange or distripionnt partices Hzgst il parae Hlrngss<Be be in t he
f or m of i i i I | L.indbvi dual
abr asi veaﬂ%gr&? % %?éegﬁg%%gé@ﬁﬁg%@? ﬁé@@g& df%?ﬂrlnug?ﬁlr??te %}@H aHrr %%{%ﬁrté%lgqrbmss. The
abr 85i ve mggbdenevay esnsimyntBerfaderfadgsi ar thy vedfapddr planivéxagion pr edet er m ned

shape. The abragsivye aggl onerates nmay utilize an organic bjnder or .an
20i nor gani ¢ i THrOsH B S HE B % Weﬁlﬁéqrm aélsabfw@t%glomerate Whlf%xarrm es

of suita r.asi | %&ﬁ > QLd | i o 1t al um num
oxi de, hgg@@é&;ﬁg%ﬁgﬁ%ﬁ%ﬁ%@%&%tﬁ% |r§€15% %%I{ggﬂaqggﬁegﬁmg%iad% %ﬁﬁj ack

si | i con qartbdutkes mgesedhe ablasicoaggambratks, may heamicgmady bloapeder hidaraon car bi de,
silicon nitride, tun st«rern carbide, titanium carbide, dianmpnd, cubic boron
nitride, MeGGBIRAd BRor hARPIAPYE 28gaMRELCS DF HiKg IR M T Brila,

al um na- Bsethit Plnddblo BIRRINESRRISRINKAORE G es and the |ike. The alumi na

abrasive particle may contain a ne oxl de nodi fier. Exanpl es of

al um na- based EBamplsl ofdettablegbrabvaparieleparctidelcesa Ganutmeoxfidnfiisédh U. S.  Pat .
Nos. 4, 31111, 827; 4,.(?2% 364; g 44, 802; .4, 7 Oh%l; Iamd 4,881, 951. T.ge di anond
and cubi ¢IHBIY 4G DY tpted STy ddithdyset lirg R st Blepl HEceR

pol ycryst@lpikd, %?eenlsﬂicroﬁ%aﬁ)?&?tif%lilidﬁ?ﬁﬁ’)'ori@éﬂ'b@?o‘n carbide, silicon nitride, tungsten

carbide, titantum carbide, diamond, cubic boron nitride, hexagonal boron nitride, garnet,

25 fused alumina zirconia, alumina-based sol gel derived abrasive particles and the like. The
alumina abrasive particle may contain a metal oxide modifier. Examples of alumina-based
sol gel derived abrasive particles can be found in U.S. Pat. Nos. 4,314,827; 4,623,364,
4,744,802; 4,770,671; and 4,881,951. The diamond and cubic boron nitride abrasive
particles may be mono crystalline or polycrystal line. In the case of metal oxide-

30 containing wafer surfaces (e.g., silicon dioxide-containing surfaces), ceria abrasive

particles are useful. Ceria abrasive particles may be purchased from Rhone Poulenc;



30cont ai ni ng wafer surfaces (e.g., silicon dioxide-containing surfaces),
ceria abrasive particles are useful. Ceria abrasive particles my be

pur chasedwbnomBssne Poul enc; WO 2011/ 159536PCT/ US2011/ @894E301B0846t1%N,
Conn.; Transel co, New York; Fujim, Japan; Mlycorp, Fairfield, N J.;
American Rar Ox, Chaveton Cty, Mass.; and Nanophase, Burr Ridge, II1.

The fixed abrasive elenents 30 and 32 may al so contain a m xture of two or

nor e di f f8ickan. Gapped risclenr MewW eorsalrwingl &panPdplyseupnphisiicld f3.J pidppdiican may
i ncl ude i “h toinqr i i ticles and "soft"
inorgani?h%gﬁégﬁgggé%gyyg&%g?25?ngﬁbﬁFgﬁéﬁngﬁﬁgﬁisoft" abr asi ve

particles. " Hartd'fidcd@bgaive@lcaidn®s3 (VendB g hies cgenidraahixyurb a¥ ev@oMabe
har dness of about 8 or greater and "soft" inorganic abrasive particles
gener al | yliffgrgat ypaabraivgmesiclese dor exmmplagbemogure may Weluge RtpxBIreef ¢ wo or

mor € di f f'%ﬁl%“ﬁno%g&f'i‘é LﬁégsiQ?{géJlﬁ‘él'eQEnd L iiﬂb?%éﬂié%‘tﬁhsi@?@ﬁﬁ%l\ég RAhELESE MY
have” t he sane aveérage particle sizes, or may have different average
particl e tgio2'esft" abrasive gdiiclbd. NHerdS ifi@gadib abrhsixe fartibleagénvealdl iventMo@0 and 32
of the present invention may be formed from an organic binder precursor.
The bi nddiargescefabert hassraatphagle seRatorgnicaabapi e prtigleosanatlly bere giently so
as Lo be B! bkfis AOOuLRSARR. Lk RGre BRSS! bR/ difAlchPllnfig: e, achi eved
by curing (e.qg., polynerizing and/or crosslinking) and/or by 15drying
(e.g., drpavtioigs, eicfindividuglaba)siveasarsélepinyy bp@nhe eahd mgragthartpledasssor can be
an organi ¢ sol vent-borne, water-borne, or 100%solids (i.e., a

sub&q ant B3y KaveSifferppt AvEREs PRGIKISI4EEi on. Bot h t her nopl astic and

thermoset ting fRuGE IR v g‘?eﬁtl'l%églea!rbrﬁ%e%%méﬂ?@gé NP3t @ﬁhﬁg{eisexﬁ?ﬁ've%ﬁo ﬁg@l as

t he bi nder precursor. precursor 1s particu y a cura

or gani ¢ rmtfermal frén.a@.organiniinésr patcuZecapabdbmdeof prpalryortiak 2 iphgscaha/ior
crosslinkinqéupon exposure to heat and/or other sources of energy, such as
E-beam RPFAGPbIl@yingsuEiggmly sgg to begoafhie, apd then spliditying Hédi tion of a
chemi cal ; i T i T -

el ude gy bielln cfRealehfcfed BPukiaf o KBlm A AR SRS SRR 65

ur eds f or maldeliy de driesigrost a heplidyonanfpdy apdndeolide Tregirasysoaren b ky bbeid
benzoguanam ne-f or mal dehyde resin, rylate resins 25(including acryl ates
and net hé@p‘%?P"a?%?’ ARhDOTaC AP A@b%@@ﬁ@% étees'l,suémﬂaiwalv %toti?ﬁ‘ggs)mae%lg}%t ed

ur et hane : ﬁhﬁ{ : iy - act vl | yet her s,
Vi nyl etﬁ%¥§?&%%T @g?gghﬁﬁ S,S§33§§%%§P§§g%@§P¥%%%ﬁ%g?ﬁg¥ﬁeﬁgﬁg§%ﬁf such as
ur et hane wmbdkydthe gides prepalsyrest er resins, reactive urethane resins, phenolic

resins such as_resole and novol ac resins, phenoljc/latex. resins,. epoxy
resins such aih&ﬁgﬁ%ﬁmcu@abwaﬂmq@,a% § Qreapisgateria (i.c.. & maictial

20 capable of polymerizing and/or crosslinking upon exposure to heat and/or other sources of
energy, such as E-beam, ultraviolet, visible, etc., or with time upon the addition of a
chemical catalyst, moisture, and the like). Binder precursor examples include amino
resins (e.g., aminoplast resins) such as alkylated urea-formaldehyde resins, melamine-
formaldehyde resins, and alkylated benzoguanamine-formaldehyde resin, acrylate resins

25 (including acrylates and methacrylates) such as vinyl acrylates, acrylated epoxies,
acrylated urethanes, acrylated polyesters, acrylated acrylics, acrylated polyethers, vinyl
ethers, acrylated oils, and acrylated silicones, alkyd resins such as urethane alkyd resins,
polyester resins, reactive urethane resins, phenolic resins such as resole and novolac
resins, phenolic/latex resins, epoxy resins such as bisphenol epoxy resins, isocyanates,

30 isocyanurates, polysiloxane resins (including alkylalkoxysilane resins), reactive vinyl
resins, and the like. The resins may be in the form of monomers, oligomers, polymers, or

combinations thereof.



30i socyanur ates, polysiloxane resins (including al kyl al koxysil ane resins),
reactive vinyl resins, and the like. The resins nmay be in the form of
nononer s,wol2bgorsesss, pol ymers, or conbi nati ons thereof WOI/US2011/039618

2011/ 159536PCT/ US2011/ 039618 I n one enbodi ment, the abrasive article
may conprise pre-determned pattern of a plurality of precisely shaped
abrasive conposites conprising abrasive particles dispersed in a binder.
"Preci sel y shdpeac smbadimeat, dsngiuaiiveartiglemegyscomprian pebdieinyecdpatisoset e

havi ng a d ' ' [ f | d..cavit [ S

ret ai ned HPEAERAAREN H2bed Futlle SIS Sl a eV B o,

t he conpdgiaténdes. SRIBSEENEh@H YbfakRe cofmpadifcasétys tPan hbiabies cpmpésitdtiatiggbeyond
t he exposed surfaces of the shape before the abrasive article has been
used, as adeslded papeithat iy the ipgrse afishe moldgavigy whiqhjis ppined afigr the composite

Sui tabl e ' {. .ches. i ud f i.hl e backings
and ackﬂﬁggg%ﬁ%ﬁmégiﬁh%ﬁ29??€$g§d$%éhbg%ﬁphggﬁgiﬁSgﬁéﬁvggféggpfon1a group

of mat er iabksivkPakidtds fravedibebeydnd ek @ipevidisfayes dith@shiaps byforatht iablagise f or
exanpl e paper, nonwoven materjals, cloth, treated cloth, polyneric film

primed poryehpcbeen ussd. gedescribed n Uy Byt Na. %4259 bheiensapedd, ~ and

conbi nations t fi. r J i . meric

i Bxanpl oo aroganthe S BlSLAR0: bR R ARSI Aopl RfReLaly

co- pol yesHaekinfs thabare more eigil. Tae bpsklinesbhe be bdlbdardd frpmlaygrouslief maderivls pol yam de
filns, polyvinyl alcohol 15fi|ns,2£olypropylene filn‘ pol yet hyl ene film
and!qQ he 1'Wlkigh have been yped prayippshe ey arastusariifdesy fRIrxample| PRI Fener al | y

may be fr e g t r i Gr rs,
ot pr of SRRy ot RS A ot Bl e R LA A o e AR 50
m cr onet efrcssiomsahacpl, eficcabbiviations alpedf. 600 prafardnmppesShacking nmmstc pr ef er abl y
to about 200 mcroneters., At |east one surface of 20the backinq may be
coat ed wiRoRyTaC Rkl Exgaplssoapuciplyperisiiims ipeluds polyester fme qarpglyester

enbodi me i IS 0F M &R, f ' i s not
R S LT S S R b b LR
uni tHr m tiinspyoly@epylend filnt,lpel ey 1preddas and the lieact i ce, t he backi ngs of the

first and second fixed ahrasiye elements 30 and 32 25are generally
coext ensi ve qut[lﬁgnﬁfsw thepepgperia filmabacking gneralhy may H5dram gyt 10" and ar e

per ”a”e”.tioymg}érﬁ‘&’é‘r%gprﬁfférmf froHPAHRLE S(Pﬂl‘i’(il]rér&?teist‘ ﬁoﬁiﬂéréfer%ﬁ;? fr%lcn‘éa%fﬁ! ement 30

is positioned over Irst” portion of t I'rs 0 of the
support pddnibtoroctems adl toyy tanee chaonel 008 nscrometchg maae pedagebls@o efout he fir st

Cecand abRASTGErT GG T PITROR o s 20U R TE A et pRmtacd of |

20 the backing may be coated with a matrix material and abrasive particles. In certain
embodiments, the backing may be uniform in thickness. If the backing is not sufficiently
uniform in thickness, greater variability in wafer polishing uniformity may result in the
CMP process.

In practice, the backings of the first and second fixed abrasive elements 30 and 32

25 are generally coextensive with the first major surface 14 of the support pad 10 and are
permanently attached to the support pad 10. The first abrasive element 30 is positioned
over a first portion of the first major surface 14 of the support pad 10 created by the
channel 18 such that an edge 40 of the first abrasive element 30 is positioned within the
channel 18. Similarly, the second abrasive element 32 is positioned over a second portion

30 of the first major surface 14 of the support pad 10 created by the channel 18 such that an
edge 42 of the second abrasive element 32 is positioned within the channel 18. The fixed

abrasive elements 30 and 32 can be attached to the support pad 10 by any means known in
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30 of the first mpjor surface 14 of the support pad 10 created by the
channel 18 such that an edge 42 of the second abrasive elenent 32 is

posi ti onesiowntinisps3bhe channel 18. The fi xed abrasive el ecEntss01303®mgl 32 can
be attached to the support pad 10 by any nmeans known in WO

2011/ 159536PCT/ US2011/ 039618 the art, including, but not limted to:

adhesi ves, co-extrusion, thermal bondi ng, nmechani cal fastening devices,

etc. Optitbnaltiipcluding, futpetlimped s véhasivemsataxtmgonnicraml donding, mesbanicd be

att ached fﬁﬁeﬁlgg %w &t etgab%éﬂﬁéi[yo e eﬁx]eﬁ bRy A dils ideﬁ} 32”<fo ﬁ‘qt%' %tﬁ% dn a

pOSI tion I mre COEXt ensi ve I'S case

sonme necha@tlealto Iﬂl&ﬁfﬁl‘it mﬁjoh@ttﬁﬂaceg4tm a5é apdet amasihyEinel RiRRvhImakdandy 32 in
pl ace during use will be required, such as placenent pins, retaining ring,
t ensi on, AdcaEiip itend coextensivenyith in Inghisess S@fﬁe meghamcal preanseefdwdding thend 42

of  the 16l RS, ASKANsERT 351 YOS IR0 10, SPbPRREE SERPLIRENGH! | o0

within the channel 1 cul eac I's affi xed

to the f|pﬂ$’Kﬂ&nﬁ@lﬁﬁ@&ﬁﬂ@ﬁﬂ@kuﬁﬁ &8l ng separate flxatlon 10mechani sms. The
fixation mechani sm 34a functions to attach the edges 40 and 42 of the first
and second abrastapderpaeei FHGs 23the gdges3 and 421pd t hald spgond AasiYeat t he

edges 40 ¢ n‘%&(? r?dhii 51%16 epa?ﬁ‘e‘ffzra‘? k3 ki tﬁ&&{%ﬁﬁ%}l 1R, éﬁ’m@li’@r %ah é@héf lve

t he rlgors envi ronnen eat generati’on
pr essur e)edga'm ddgesffi4td aﬂtﬂile 3oy obrhc @hdringB I8 tiing i’@aﬁﬂtﬁoﬁm’tionpad 10 by any
fixation nmeans, known in the art. In the enbodi nent shown in 15FIG. 2, the

edghd 40 mefdamismyy She Fretian mechepismsifg ungtiopatp attich dhardecekeasl 4 9f the xat i on
means i NG udgy B hesRRL eitbﬁ‘alﬁ ?@ ah 32 RE %ﬁa{ﬁ%ﬁgsﬁ{&ﬁ'tﬂdt‘ﬂ?e @%E?% Y& hook

and | oop attachnent, a mechani ca chment or a permanent esive.
Per manent42adt ﬁﬁntyeﬁcume(t kouthe sujopeirt pardel()rmltd dah Butved thorigems @$ pblishikken(cpol ynmeri c
adhesi ves, such as thernnsettlng resins, and adhesives that solidify upon

cool i ng, SSLEWIREMEB ??é|g€neéertegan¢égessw@éﬂhe olgestl} st v be pidiked & thecl ude
€.q., 0'&’@@&8{3& @{ §kﬁé\9nﬁyﬂ%hfis 1R SARAINIRSRod BT eof

i ncl udi ng, €. ate uret anes and acyl at ed po yesters, am no resins
(e.ty, arltop]thstdgasions) 42ned bighided fo theguppaat pagd HX edither @(&ﬂfpd}l’ryrﬁb(dtﬁhyde

resins, nmel am. ne- mal dehyde resin, acrylate resins i C|Ud| e.g.,
acryl at ese#hd 1‘??@‘!4’?&1%‘#%%?@511“\‘}?%91 @ BEPYrGr@sitiva iy Safteeﬁo dildsp “acr yl at ed

ur et ha”esattaé‘tﬁﬁéﬂta& 1‘?19 i&éﬁét‘ia%ﬁ rﬁi ?{Sn%ngécﬁ{%@éls' @% ft}’dd%ﬁges

pol yet hers, vi nyl ers acry and acryl ate I cones, al kyd
resins sunﬁuasbutmbhanbmab&yﬁCKBSHmsdppbhym&hdhawww;mmhasémnﬁm%&n@rethane
resins, F%re]senrlls? lail adhesives that solidify upon cooling, such as hot melt adhesives. Useful
20 thermosetting resins include e.g., polyesters and polyurethanes and hybrids and
copolymers thereof including, e.g., acylated urethanes and acylated polyesters, amino
resins (e.g., aminoplast resins) including, e.g., alkylated urea-formaldehyde resins,
melamine-formaldehyde resin, acrylate resins including, e.g., acrylates and methacrylates,
vinyl acrylates, acrylated epoxies, acrylated urethanes, acrylated polyesters, acrylated
25 acrylics, acrylated polyethers, vinyl ethers, acrylated oils and acrylated silicones, alkyd
resins such as urethane alkyd resins, polyester resins, reactive urethane resins, phenolic
resins including, e.g., resole resins, novolac resins and phenol-formaldehyde resins,
phenolic/latex resins, epoxy resins including, e.g., bisphenol epoxy resins, aliphatic and
cycloaliphatic epoxy resins, epoxy/urethane resin, epoxy/acrylate resin and epoxy/silicone
30 resin, isocyanate resins, isocyanurate resins, polysiloxane resins including

alkylalkoxysilane resins, reactive vinyl resins and mixtures thercof. Resins useful as hot

melt adhesives include polyesters, polyamides, polyurethanes, styrene block colpolymers,
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resins including, e.g., resole resins, novolac resins and
phenol - f or mal dehyde resins, phenolic/latex resins, epoxy resins including,
e.g., bispbenoliseexy resins, aliphatic and cycl oal i phaPrCe/Uspatp3veesi ns,
epoxy/ ur et hane resin, epoxy/acrylate resin and epoxy/silicone 30resin,

i socyanate resins, isocyanurate resins, polysiloxane resins including

al kyl al koxysi | ane resins, reactive V|nyI resins and m xtures thereof Resins
useful ass-dhotyrensthutadienosstyissc.ishernadisopensaiyraeand gist likenpelzelcipoicygur et hanes,

styrene BJ ?35: Ehﬁé)rlep &%ﬁ%ﬁgtene \fﬁ%r glg Jﬂye }éc?étﬁlﬁgggfall‘@ge%]e]t!ageéfggqj%gol?ﬁ% 2

styrene- Irene- ene-1sopre

pol yol ef igiiscones, YolyR@ibyedtey b&l@emnppaic)ém@@yﬂymeameﬂla@ylanmsb@pblymefbg
met al | ocene based pol yol efins, silicones, polycarbonates, ethyl vinyl

acet at e, %Rpr@s%t@w%wmpé%srﬁéuwbé@ Ereﬁ%%&?nﬁwW gehesiveRBplseMIFES & exanpl es
of S§JI t alﬂn%t&f tgsﬁ't% cr%p fds 1{ Xgrlyﬁgggg/hl ?séaﬂd%%%?@&er@ %r &a&g{pt Slimted to:

| at ex crepe, for

pol ybut ylmywﬂtﬁmylamobm@edsryla&t St svifyl, ctivdrfbr elarpis pofy@tnyen&imilethep,ol yvi nyl
n-butyl ether, alkyd adhesives, rubber adhesives; for exanp nat ur al

rubber, sytdrdhpevesupbeer adhspives: faitcaamplenpurrahAtbbRT, ﬁwh%tsc Iﬂih@ffreof Al t hough
phe edgeémﬁgnﬁﬂgrﬁ&M:PH&H§X$&%@%3Q${aS|ve el enrents 30 and 32 are 10depi cted
| t

n FI G el ng affixe oor 24 of the channel 18, the edges 40
and 42 of the Althoagh alby @ligey 40 edeaof the Bllcd nikadie seche SDQﬂiHBiZthed anywher e
within the channel 18 w thout departing fromthe intended scope of th

prefdnt 0K 1BATGaS 23 Brige aldixes & Badloer 3Hohihg Ch%mé} &8.4bg %ftgﬁéao Beq¢ dav the
I f 4
gl 2$n? S Oggﬁanﬂédg% réva\snl‘?eﬁelénrg e%@gﬁcﬁ%r hep@glg p%ieac&“ﬁf}gli% r%lk%gﬂllegﬁ gﬁéllSFor

exanpl e, t8heitledydspdingifidm4Re oiteridoé scfdp)e@d tlelprashveveltomea bngas died 32 may
alternatively be affixed to one of the rst and second side walls 26 and

28 of t hedgpatthad Wresva%lﬁﬁﬁﬁlawth@p@ngﬁf p%léshts@t%bwaﬂhéeflgqsép RAF2Kdcond
fixed abrtﬁéhxgd @Arﬁg‘@é@mg& gog (?§2W11tllﬂbpe B&nt%@%hé&%%% Rk he plane

of polishing eve ects on pi eces bein 1ed are
m niin zedFoerxahple) thatégks 4DCDd AR vd thesfex edtabeassuerdlanass 80 aridd2 flha;x ed abr asi ve

\i/lorerkrgln 6o PELH Gy atnap PR Er Pk R 6l pesoad 51dgln\§ﬁs SRand b pbfte i m
oo T3 SPHLHAED S SHSLER Bl LA oo g Jhepudontatng
pad 10 prvnhidds calmnm}rlasandtbel«)wthe plaat bbpolishatg B ubskacltafakfegtsoarthor ns to t he
gl obal "t Opoor Ir)laege@ybe%{g I;[Oqlshed are minimized or eliminated.

20 During use, the surfaces of the fixed abrasive elements 30 and 32 contact the
workpiece to modify the surface of the workpiece to achieve a surface that is more planar
and/or more uniform and/or less rough than the surface prior to treatment. The underlying
combination of the resilient and rigid elements 36 and 38 of the support pad 10 provides
an abrasive construction that substantially conforms to the global topography of the

25 surface of the workpiece (e.g., the overall surface of a semiconductor wafer) while not
substantially conforming to the local topography of the surface of the workpiece (e.g., the
spacing between adjacent features on the surface of a semiconductor wafer) during surface
modification. As a result, the fixed abrasive article 12 will modify the surface of the
workpiece in order to achieve the desired level of planarity, uniformity, and/or roughness.

30 The particular degree of planarity, uniformity, and/or roughness desired will vary

depending upon the individual workpiece and the application for which it is intended, as
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25surface of the workpiece (e.g., the overall surface of a sem conductor
wafer) while not substantially conformng to the |ocal topography of the
surface ovothe/Mes3kpi ece (e.g., the spacing between adj acenis2dieasesnes on
the surface of a sem conductor wafer) during surface nodification. As a
result, the fixed abrasive article 12 wll nodify the surface of the

wor kpi ece in order to achieve the desired | evel of Ianarlty unlformty
and/ or r oudhitetbe NatBTTHENE 4R pICAVATA ProFeyinEesterts twéwéﬂrtie@ yafaimaydioni ty, and/ or
roughness g%? aed wi Il vary depending upon the individual workpiece and the
applicati VRO which it is int ended, as WD 2011/159536PCT/ US2011/ 039618

wel | as the naftlairssmwﬁmyrosyb@ﬁqmnﬁevpbﬂ@ﬁs& Fasivepsicled 26Hb@kedt fRgm waf er
may be subjected. FIG 3 shows a cross-sectional view of a fixed abrasive

article 1bpsumperaadilpomflGiel dtkspotangding Ad. ofherfigd abraspgigticlal dhg i ne A- A
The {1 Xe%{j\ﬁaeas%bé’ gLB)%h'p%h%1a?ﬁrsghﬁ}8é19981%p%ﬂn§3no§ ‘dggc%gﬁ &Bga&vje%ie nfé%%g{lﬁ ent

abr asi ve e hd a ive e Secon

of a fi xatdcoond@malsliddfit.of Afxafiox ada@dd4bs i Me fixet iabtagive 2aicdh O shownfhG 3 i s
simlar to the fixed abrasive article 12a shown in FIG 2 except that the

edges 40 Hfd3apsiglar tocthe fixed abyprveadislsd 2ashawn et i erspen vy ﬂ?ffﬁﬂigSQ“%r e

attached t

enbodi mn%lasgg%ﬁﬁufﬁ&%rgstég&dg%e %@k gﬁhﬁdl% ér% tg?ﬁﬁ‘%gl st ljgnljcthsecond

abrasi ve @l mf%mt sngdo fiaadoBRcaise Iﬁﬂfd @fﬁfbd‘fméﬂilsho\i/ﬂﬂﬁl EMBBI;IEHG clied 40 andsi ngl e

strl(g of bond. However, the edges 40 and 4 be affixed to the support
0

pad! by4289f;}hq ﬁ%&ﬁmcbwcmmrawro%ﬁmpws éﬂéméﬁ% are@zfﬁé?d withigghaehpnpel x§tlpon

34
of P 3 e S R L R i B L A AR >
first andysagdndtidd afen@sinosyreinehent SO8Rr ammﬂ&yaﬁmtldﬁ picahedchge daisag

affixed to the floor 24 of the_channel the edges 40 and 42 nay be
af fi xed dﬁ?ﬁﬁ@%dquﬁ?weﬁ%e%gﬁﬁ&n@@W‘@WOcﬁ g(é 4ing fromthe intended

scope of the PLERENouliDYRAbARL BRndRAA%ikD%0 SHIRE of e i s8icfgat t ached

bel ow t he pl ane
15 abrasive elernents 30 and 32 are depicted as being affixed to the floor 24 of the channel

18, the edges 40 and 42 may be affixed anywhere within the channel 18 without departing
from the intended scope of the present invention as long as the edges 40 and 42 are
attached below the plane of polishing P.
FIG. 4 shows a cross-sectional view of a fixed abrasive article 12¢ formed from a
20 support pad 10 similar to the support pad 10 shown in FIG. 1, taken along line A-A. The
fixed abrasive article 12¢ includes a support pad 10, a first abrasive element 30, a second
abrasive element 32 and a third embodiment of a fixation means 34c. The fixed abrasive
article 12¢ shown in FIG. 4 functions similarly to the fixed abrasive articles 12a and 12b
described in relation to FIGS. 2 and 3 except that the fixed abrasive elements 30 and 32 of
25 the fixed abrasive article 12¢ of FIG. 4 is intended to be used in the form of an
incrementing web or a roll, typically referred to in the abrasive art as abrasive rolls, rather
than in the form of a discrete pad having a plate-like configuration. The abrasive roll may
range in size from about 10 mm to 2000 mm wide, typically about 20 mm to 760 mm
wide. Additionally, the abrasive roll can range in length from about 100 cm to 500,000
30 cm, typically from about 500 cm to 2000 mc.
In general, the abrasive rolls will be indexed to achieve the desired planarization

criteria. Indexing may occur between the planarization of two separate workpieces.
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FIG 4 shows a cross-sectional view of a fixed abrasive article 12c forned
froma 20 support pad 10 simlar to the support pad 10 shown in FIG 1,

t aken al onQ 20ims9586A. The fi xed abrasive article 12c i neCudsgoa/osspport pad
10, a first abrasive elenent 30, a second abrasive elenent 32 and a third
enbodi nent of a fixation neans 34c. The fixed abrasive article 12c shown in
FIG 4 functions simlarly to the fixed abrasive articles 12a and 12b
descri bed\itgingtaicht inslexing nmyagcundy g the plapapration af onhworkpiase. Hishabittoe

el ement s Aud e Hicne APty 1 e, AOIARAAL IS Blafdafin B T2

i nt ended 16" Be" Use typically

referred Iheedifg dh@nabitRahVibradite @8s asbwasmtﬁm ﬁal ths art! Thiigthd ml¢ertollh§ form
of a discrete(ggd having a plate-like configuration. The abrasive roll may

range i n 1§ gdachedn @ﬁéwpm%ﬁ%@dzawlgﬁw\m gwve {negireeitally alepsthe Sstom t o
760 bout
70 105 At L BRI XAl bn /IR ALl om oo

general , ddae 26bf&ﬁ:ls\d§pd’rﬂbd(510/\ﬂo|the mondnd@eem dfahaalppengatl he (sdesinriad
planarlzatlon criteria. Indexing may occur between the planarization of two
separat e dﬁ#&bleces V[)2011/159536PCT/U82011/039618 Al ternatively,

ndexi ng 1y, ot b9 I Bl 3084 LiraliO0CAaRN0 HERKRI AR ifupklRcl 2 e

occurs, the |n e se 0 achreveé esired planari zation
criteria. arﬂ1¢‘1€|QX¢ d@laéd QOINNE Atarosiadilad by @sticrel andlfisctiod toveld sulspawpad M0 t he art.
Thus, the abrasive roll is not_attached to the support pad 10 and is

desiQned and theolieed shersivresierasniy 3G pamhdp sheavyinddOSsPands. Someusiebacausthe he
support %&d%@ ci]!sﬂls eik%lét#.h L RELAOD de% 85%55‘%% 38 cb§ gﬁ% f?ﬁaﬁfgéa}l gﬂ&% 20 of

t he support € secon suppor own in
FIG 1). dlffel‘ent The fmppmMeap@mChﬁcladek aﬂi@dfﬂlo@ehmsmnvéwahmmmnael and 32
of the fixed abrasive article 12c depicted in e simlar in

mat eri al &Rf thepppemad 40+ fae §la';sid8%k %@C@ée%alﬂaalw ef W&é@ a%fb?‘%m ve
el ement S P ﬁ&gto?‘a%géﬁan 3 d§g E(*) Qﬁi 4220 gfﬁst alﬁ@\é\@c%ﬁ{i abﬁ%@ggf%ﬂlehﬁ%ofa{nﬁ%@

abr asi ve ‘&l &ments are part of increnmenting webs, e fixation
meahs 34andserdpdrhelyaniintaiihtc kilgatdOamd@Banpoddon.i AthaddFIa. didgpidtshhock 44

posi ti oned hjn the channel 18 of the support pad 10 The, rigid bl ock 44
i ncl udes r%l%[?ﬁ%ﬂ. %flggwt%ukélwmpasn Beluwgingd oo ik dend 48 dicdigids 40 and

42 of theolé] gyg‘kggg%gg SBREARY VRIS kﬁbgpo A Shda B difERERAT ! Y

mai ntain t es 4 2°1n position: F G 4 picts
the 1ntended scope of the present invention, as long as the I‘lgld block and the edges 40 and

42 of the fixed abrasive elements 30 and 32 remain below the plane of polishing P. In

20 addition, although the rigid block 44 is depicted and discussed as including slits to
maintain edges 40 and 42 of the first and second abrasive elements 30 and 32 below the
plane of polishing P, any means of temporarily securing or maintaining edges of an article
in a desired position can be used without departing from the intended scope of the present
invention.

25 When the edges 40 and 42 are positioned within the slits 46 and 48, the edges 40
and 42 of the abrasive elements 30 and 32 are maintained below the plane of polishing P
while the workpiece is being polished. To help maintain the remainder of the fixed
abrasive elements 30 and 32 against the first major surface 14 of the support pad 10 during
polishing, a vacuum, as is well known in the art, is applied. In configurations in which a

30 vacuum is used, the platen surface is typically designed with holes, ports and/or channels
to facilitate communication between the vacuum and the fixed abrasive article 12¢. The

vacuum is applied within the channel 18 as well as under the fixed abrasive elements 30
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rigid block 44 as being rectangular in shape and including two slits 46 and
48, the rigid block 44 may take on any shape and include any nunber of
slits w twounldespssti ng fromthe i ntended scope of the pCEdsea1tiososent i on,
as long as the rigid block and the edges 40 and 42 of the fixed abrasive

el ements 30 and 32 remain bel ow the plane of polishing P. In 20addition,

al though the rigid block 44 is depicted and di scussed as including slits to
mai nt ai n adgadn aulca fryenspreghatithefiked dradyriclemernsn d0 apd 33 pied et selipbhdewno and

32 Dbel f | i.shi - AT [
i ntai i SHe a0 o e g Mifne AR B Bl BIROREL WRUSTRE' U2, P

depar t i ngpbradih | the vidiuancied bs eppecafand e dresenilerhenedd bah32 ehWanotdie
edges 40 and 42 are positioned within the slits 46 and 48, the edges 40 and
42 of t hdormrasiodngragpiad 8 sgirmayat. 3apesieg e wEivaPiBbrasie: Pptiprale of

| i shi . ‘ : . : i . . h
e ndor g e fod DG S8 S H g e BRE Syed iR P LR 0Bl S, o
surface 132 ghinshe Supfoorfadp@diutidgolisige pol besked grithauvdputting fasn ile wel |

known in the art, is applied. In configurations in which a 30 vacuumi s
used, thdnisndedessoBupk the erasentriyyngian| y desi gned with hol es, ports and/ or

channel s to fagi.ll tg ﬁ@ Ni I: | xed

abr asi ve arti?&g&%%%. g%%%3&ﬁ$¢§£§%§%¥§gﬂﬂf%ﬁPﬁﬁgﬁe G%Q%ngﬁf%&gs wel |
as under dbksiviel ckatkenad3@sid/E2 ok adedicsd. 30he WD 20 4dd 459536 BE TS0 4dDOR9618
and 32 in order to ensure that the fixed abrasive elenments 30 and 32 are

bei HY heldf tfolired: abgtsiyeclenagrin 30 and pratosslidg vathin the skifsifigrand &g segh thaithe ypon

loti ‘ N . ‘ h
abr as ve Dy Emeht: A% LA SRR WA nckin VAR SRMCRRY P d BT B0RARY . cex
amount, dkpiosigng0af theassippsrepad ) ofvaadrths savend Sdd 2nafl thy suppartypaddns known
inthe art of tenpporarily naintaininﬁﬁthe fi xed abrasive elenents 30 and 32

agai nst tWecsthsped apaaveglemenisny 91321y ngedvaRcedde thodoeralirostiapar t i ng
from the th@(f@dﬁqﬁﬁs E&@Bﬁe(ﬁ{o tgﬁgoﬁfiﬁzss%@ﬁre'tﬂé/ﬁ d ﬂ)gasi e elemef08H 202 WPIHEPT €Ce
ed, an tY1e ? B

is not being polis t he vacuum’i s renove I xed abrasive
el eient s s83Pp@npadB.ar e advanced. The slits 46 and 48 all ow the edges 40 and

42 100of the fixed aprasive elenents.30 and 32 to.slide within the slits 46
and 48 such tﬁéﬁ-éﬁgowmfs@ﬁ%ﬁﬁqﬂﬁgalm eﬁ%gﬁ%f %%%%Cﬁeﬁlzﬁg%r“&ﬁdrf&?iaon of

the Cha”{kﬁhp%@g@d% §i¢é\31\é{3{202t5% ?ﬁﬁtphﬂ%aﬁilb%ho@ﬂ GEFRY 19%{3& Qltoag H’i@@ rAt-éPanlelo

t owar ds econd e e ‘support pad 10. I xed abrasive
el enent s f3@dahchsB32 ah@le 1 hmaluddy the cegpdropadnid), ddsstrabhspyosidmanns0, & he vacuum

5 TPl e L0 PO ar LY S Sl S 2 AR L STER 520 and 32 to

20 abrasive article 12d shown in FIG. 5 is also in the form of an abrasive roll and is similar in
form, materials and function to the abrasive article 12¢ depicted in and discussed with
reference to FIG. 4. The only exception is that the fourth embodiment of the fixation
means 34d includes an additional element. While the fixation means 34d shown in FIG. 5
also includes a rigid block 44 having a plurality of slits 46 and 48, the edges 40 and 42 of

25 the first and second abrasive elements 30 and 32 are attached to the support pad 10 using
an additional clamp 50. The clamp 50 applies pressure on the edges 40 and 42 of the fixed
abrasive elements 30 and 32 held in the slits 46 and 48 during polishing and then releases
that pressure when the fixed abrasive elements 30 and 32 advance from the first edge 20 to
the second edge 22 of the support pad 10 between polishing intervals. The clamp 50 thus

30 functions similarly to the vacuum used in FIG. 4. Although a clamp is particularly
mentioned as a means for selectively applying pressure on the edges 40 and 42 of the fixed

abrasive elements 30 and 32 to maintain the edges 40 and 42 within the slits 46 and 48,
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FIG 5 shows a cross-sectional view of a fixed abrasive article 12d forned
froma support pad 10 simlar to the support pad 10 shown in FIG 1, taken
al ong | i ®0A0A/15933¢ fi xed abrasive article 12d i ncl udesPChassupfossus pad 10,
a first abrasive elenment 30, a second abrasive elenent 32 and a fourth
enbodi mrent of a fixation neans 34d. The 20abrasive article 12d shown in
FIG 5is alsoin the formof an abrasive roll and is simlar in form

mat er i al SN¥AEENY FESElsetitady enmdyiappeesture onthq edges 4@ andidhpan kegused wathgut

di scusse | th reef F n eption is that the fourth
enbodineneﬁ%%ﬁgﬁ%nfﬁgg@?%%%ﬁggﬁgﬁ§ﬂ%g?%%ﬁﬁAé@géﬁ addi tional elenent. Wile
the fixation maans cedddisitanmhd fixdd dbrasbreadl &feritnI80 WEES?2 @rcimhghidinel @gkind4
having a plurality of slits 46 and 48, the edges 40 and 42 of 25 the first
and secoﬁge SHPaEingd 18|byercdun gubpg pamhieasgiesaigd dn the coledupghef Flad 10

usi an it > 0 i ges 40
and 32" of (e r o i PR g S0 S gEREA0 %) B SRAYHER QT BORRERITS 46
during pdoiSididgyigiia thdtins, tied wRs@a nidyaic 4ppHss oiilg aWmgnhd figt ajeedudhyeasi ve

el ements 30 and 32 advance fromthe first edge 20 to the second edge 22 of
t he suppdthgpaipat padd heedhisget padessagly sndied a1 die crpanctl$mp 50 t hus

sofunct ions Sifid @ik QivERiIACHIR HREG LilcRliGh i bALLIRYGHNSR o AP TS
particularly mentioned as a neans for selectively applying pressure on the
edges 40 mntri4? a oforkpiece] suchdisalemsdoviducbensist for 3Rarapld, ringahemioat ai n t he
edges 40 and 42 within the slits 46 and 48, WO 2011/ 159536PCT/ US2011/ 039618
any ! dreandné¢dpnise ndararigaian. Ay fixeAgbpees siftdesgpinimize datssts oaghasfags ofan be

used wt t ' j.nyention.

I one erboaeHERRE e ddph AENLOREIETHGH SRAPEr B ol Se el nec
agai nst the suplganigh piecdprifEnbinvantiachag e chuddsogbguowitls rifagnastogesterreded i n t he
enbodi nent of FIG 5 4. However, becayse the cla 50 maintai ns .t he edges
40 and 4Zmrodimentspyoskery skl etk artaollapceenize fhat Khangenmay bp madedm pripacyum
may be a ied:an . i -l or . t he support pad 10
and is ngﬁhﬁ§%§§@§¥P?§&%g€F$§%£ﬁ%§%ﬁgaﬁﬂﬁﬁﬁg%k?gs“%ﬁ% ‘I xed abrasive
articles of the present invention can be used to polish or planarize a
wor kpi ece, such as a sem conductor wafer for exanple, during chem ca
10nmechani cal pl anarization. The fixed abrasive articles mnimze defects on
the surface of the workpiece caused by contact with the rough edges of the
fi xed abrasive el enents. Al t hough the present invention has been
described with reference to preferred enbodi nents, workers skilled in the
art will recognize that changes nmay be made in formand detail wthout
departing fromthe spirit and scope of the invention.
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WD 2011/ 159536PCT/ US2011/ 039618 An abrasive article conprising: a support
pad having a first major surface, a second nmajor surface, a first edge, a
second edye 2andisesaehannel , wherein the channel is forne@Cruskin/osdses

first major surface and extends fromthe first edge to the second edge; a
first abrasive el enent positionable over a portion of the support pad; a
second abrasive el enent positionable over a portion of the support pad; and
a fixati ddakeschani sm positioned within the channel for securing an edge of
the first abrasive elenment and an edge of the second abrasive elenent to

t he support pad. Tgﬁ abra%g%e arti.cle of claim1, wherein the edges of the
first and sedond 3B PESINSTUSISRURPYSIAE e secured to the support pad by

separate fixati op sieRERdNISing BR-sEREBS bittucal 4 dcebfd Rhjos kadifdBela fivkedgi n the
edges of the first ‘and second abrasive elenents are secured to the Ssupport

pad by a single fixatke¢condechanimsim chifheclawhersintbe ghaningl is feyimed|vaihim the
wherein the fixation

o Fhee abheasio e ‘el
lural 1ty of slits, all RERNSUFE: Raihaning fErTaue s Raohd P

abrasi ve el enent o WrithbfisRoel@ient PesigdabR ovERE paRioaDif R @pﬁmbw;of cl ai m 4,
wherein the nmeans for nmintaining the edge of the first abrasive el ement

wi thin one of the sedonggbresivpcloswnt pesetiarfably avgeupeitian @f thesuppet pahendbr asi ve
article of claim

wherei.n the fixation,mechanis onprises one of,a

ot essure sensi t 1 bRy B al A A E HE A I R TR R

attaghnment or a per mafgRbbasikesicwRnt and an edge of the second abrasive element to the
support pad.

2. The abrasive article of claim 1, wherein the edges of the first and second
abrasive elements are secured to the support pad by separate fixation

15 mechanisms.

3. The abrasive article of claim 1, wherein the edges of the first and second
abrasive elements are secured to the support pad by a single fixation
mechanism.

20
4.  The abrasive article of claim 1, wherein the fixation mechanism comprises:
a rigid material having a plurality of slits; and
means for maintaining the edge of the first abrasive element within one of the
slits.
25

5. The abrasive article of claim 4, wherein the means for maintaining the edge of

the first abrasive element within one of the slits comprises one of a vacuum and

a clamp.

30 6.  The abrasive article of claim 1, wherein the fixation mechanism comprises one
of a pressure sensitive adhesive, a hook and loop attachment, a mechanical

attachment or a permanent adhesive.
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WO 2011/ 159536PCT/ US2011/ 039618 7. A fi xed abrasive article conprising: a
pad having a first major surface and a second najor surface; a first

abr asi ve whenants9336si ti onabl e over a portion of the fir®CTnspan/o3ens ace;

a second abrasive el enent positionable over a portion of the first ngjor
surface; 5and a fixation nmechanismlocated bel ow a pl ane defined by the
first major surface, wherein the fixation nmechani sm attaches an edge of the
first abrasiVve ePdlivdtabmsticatidegempfisingie second abra5|ve el ement to the
pad. 108. The fix theflrst maj or
surface incl udesggagﬁgaﬁ%%%{%r&tnﬁaﬂ& S%ﬁf%? daatsrgrcrétﬂdor rg%e defining a floor,
a first side walh fiatdbRsSeenitns péistinable. ov%ramelohlomd: faer @ajoy urickj cl e of
claim7, wherein the edges of the first and second 15abrasive el enents are
attached to the 9&@3059 apiaE glegnenf R HAMbleeREm pRien of the fmyemiipk &dfasr asi ve
artigle of claim7, I? e| n the edges of the first and second abrasive

el enents are attached 0 the pad by a single fixation nechanism 2011. The
fixed abrasive atfixatieh @tclahiino8atcdvbelo@i aplhmeddfinsabi, the filscinajor sirfatt aches
the edges of the first and second abrasive elenents within the channel.

12. The fixed abrasi v&¥hsicin @ dixgiomsehangm gitashes #n qdge of thedipigbrameshani sm
conpri ses one of a pr ens AV

25attachnment, a nec ha%%ré%ﬁ@a %?%ngth%%ggo%geaﬁrrfagﬁ]ee %?e%é]ﬁgbgt h\%g)%)'
fixed abraS|ve article of cIa|n17 wherein the fixation mechani sm
conprises: a block having a first slit and a second slit; and 30peans for

mai Al ai ni ng the dBgExed attrh%vq #rfigke of leawi Ay whercnBadirgimaiprsurisec mchudes & ¢

channel within the first major surface defining a floor, a first side wall and

13. The

a second side wall.

9.  The fixed abrasive article of claim 7, wherein the edges of the first and second

15 abrasive elements are attached to the pad by separate fixation mechanisms.

10. The fixed abrasive article of claim 7, wherein the edges of the first and second

abrasive elements are attached to the pad by a single fixation mechanism.

20 11. The fixed abrasive article of claim &, wherein the fixation mechanism attaches

the edges of the first and second abrasive elements within the channel.

12. The fixed abrasive article of claim &, wherein the fixation mechanism
comprises one of a pressure sensitive adhesive, a hook and loop

25 attachment, a mechanical attachment or a permanent adhesive.

13. The fixed abrasive article of claim 7, wherein the fixation mechanism
comprises:
a block having a first slit and a second slit; and
30 means for maintaining the edge of the first abrasive element within the first slit

and the edge of the second abrasive element within the second slit.
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and the edge of the second abrasive elenment wthin the second slit. 14.
The fixed abrasive article of claim 13, wherein the neans for naintaining
t he edgeswof2otis9fssr st and second abrasive el ements wi t rCh/ush@1/08%638 and
second slits, respectively, conprises one of a vacuumand a clanp. 515. A
met hod of polishing a surface of a workpiece conprising: providing a
support pad havinﬂ a first mjor surface, a first edge, a second edge, and
a channel | odé4t edhofixed shrasiec artielstof ghimrl 3swhergtethe srcansifon gnainteimngbe f i r st

edge to the second e; r . i of sthe first
e%ggs of tlcl)e flrsr:_c) g%d \S/\%C{)%d aabrla‘i%r%s/ gleffglgtg iRPE e HsHnd s;egond

maj or surface of the®Suppor rasi ve el ement

posi tioning an edgs&lied, rdspectivelys toraprisRs b€ofd eaR0in atdtandlamp.he channel of the
support pad; covering a portion of the first nmajor surface of the support
pad with a second abrasive el enent; 15positioning an edge of the second

ad vith'a abr asi ve dge of the secon
cduct of tho i AERbP ol A8LHREANG0C ol RoRPRO huB e ! Channel ©

contacting the fprsidiagd sggoetddabriagiavfasahgoenirtce d first ddgesaisdcase of the
20wor kpi ece; and novi ng the workpi ece and the fixed abrasive elenments with
respect to each ot her ¢dge, andigchaprel lagatebyitbin the Brshmpmr spifpeeriatendsigor i si ng

increnmental |y advanciﬁgnﬁﬁgﬁ}}@é%i%ﬁﬁggmgﬁgggg.abrasives fromthe first
e pad.

edge toward the secon ge o e suppor 17. The method of claim 15,
wher ei n mai nt ai ncewgrinbe peafasofahe fitke nfajorstirfacetbfskeapgoabuasiithe falsement s
W t {l(l) n t he channel co%géigggle%ggt; of a vacuum and a clanp. 30
positioning an edge of the first abrasive element within the channel of the
support pad;
covering a portion of the first major surface of the support pad with a second
abrasive element;
15 positioning an edge of the second abrasive element within the channel of the
support pad;
maintaining the edges of the first and second abrasive elements within the
channel;
contacting the first and second abrasive elements with the surface of the
20 workpiece; and

moving the workpiece and the fixed abrasive elements with respect to each

other.

16. The method of claim 15, further comprising incrementally advancing the first
25 and second abrasives from the first edge toward the second edge of the support

pad.
17. The method of claim 15, wherein maintaining the edges of the first and second

abrasive elements within the channel comprises one of a vacuum and a clamp.

30
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18. The nmethod of claim 15, wherein maintaining the edges of the first and
second abrasive elenents within the channel conprises bondi ng the edges

wi t hi n t wocharsedds 519. The nmet hod of claim 18, wherei rCharsdoing3dshe edges
wi thin the channel conprises using one of a pressure sensitive adhesive, a
hook and | oop attachnent, a nechanical attachment or a pernmanent adhesive.

20. The nethod of claim 15, wherein positioning the edges of the first and
second 10abr d8i v&hemsthedtod cliimHidnwhersinchaintadting temdeees the et pihgpeoré edges

into arigid bl O%tl)(rasive elements within the channel comprises bonding the edges within the

channel.

5 19. The method of claim 18, wherein bonding the edges within the channel
comprises using one of a pressure sensitive adhesive, a hook and loop

attachment, a mechanical attachment or a permanent adhesive.
20. The method of claim 15, wherein positioning the edges of the first and second

10 abrasive elements within the channel comprises inserting the edges into a rigid

block.
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