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 denent 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 rﬁétﬁlhﬁllsmﬁﬁlﬂc@ted\bel’owaa plant defincafbytthefifst kdjor¥aifade fdraktagies adhe
fixation nmechanismis |ocated bel ow a plane defined by the first nmjor

surface #dg° af thadhesbenivediamer aphian edgeql ﬂa@oﬁeaglﬂd/@?fé‘-iliéf‘r@ﬁme@ﬁ@l thepadege of
the § econd abrlﬁ '}’ 810%6?%%%&&3{%4 QEGO]F nt %lvgntlfoqlt 1S qgétﬂ(? oii&p H]lkg%ece the

present inventi n I's a e ing a sur ace o The

met hod i nalfuctest PwonkiptlicgThe ﬁﬂeﬂmnﬁclw@dﬁ 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 mj rf fe r t t and a
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second abra5|v I'onl ng an e eac st and

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

cont@ct i rigee Aecachof thesfirgt @@c@@?@da?&r%%\ie\ﬁée@réwﬁb@ i ehpnppleofdlic suppartor t he
wor kpi ece,, a%a%\{ﬁlﬁg rtﬁehai%gg%l e aﬁ‘c‘i‘gec%ﬂ& aﬁﬂa§ﬂ€€ ﬁ%@%{ﬁ%%%&hﬁe@gﬁé wi th

respect to each scrlptlon 0

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

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

Crogs- sectional view of a f ﬁpD%%’ﬁﬁh%ﬁ¥QB£ ?Lgnﬁgrned fromthe support

pad of FIG | , taken anng I'ne I'rst® enbodi nrent of a fixation

nmechani smin anfequamﬁ Wil b nidie rqad g anderbtove mid SMciefeh@eRadd hovdnbges 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 xelﬁGabﬁa@tdpenarzbf@h@pﬁo@trpﬁadn hEnddnbe wsthppopicsgathvehtidd. G |,
taken along line A-A, with a third enpbaodi nent of a fixation nmechanismin
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@samdalattachwwltﬂefsep@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.
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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 mbrasiveslgment ithe seeond abesivasiapecngdbend 3fish 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 WhiET Moy hrekieewerd] shape Mot rRigtiuely larao HedipHtiocnR 8F act eri sti ¢
f hi T
or achi gying,t h%hlgl%lr{egg%ﬁbch Jﬂg)frxsg 'a‘{)r'agog){m(c Ien%ho{lPie Bt %ﬁtianlgﬁfatgﬁ‘ Jde

conpr essi on an el astic’rebou he reS|

modul us df désiableab @rdvade dubstahigal tcbhfokmass dfiticeitddaibrasardriide 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

t her nopl as 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

-5-



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) arc attai nedIT/uBp0swIhane

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,
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directly aedt e|n ane nmpdul us of t enaterl nd i.s. affected by
s thi okds %f} otp e‘fvalf PéFCﬁé?r%géY%63§hW§? e en o st sl 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 shancteustdg fopathiavieg fos phiripoid dte bending géfriess piothy nigidsglemer3§ani ¢

pol ymers, .ceram cs tals nposi t of organic I rs, an

Bombi nat |GHEUY FuHEbI0 heii-plr Oév@éﬁ?@e%%t%% d dxattastediinel %%Eﬁﬂaeﬁ foroy
theggrosetey,qpld ?&'a%o%@g@ﬁédﬁ@ﬂla@éria‘l Qh@ﬁ&ﬁi’iﬁgaétﬁﬁfeﬁkcﬂ ‘dﬂ‘éetlﬂ%’o @1‘%1%n£l% 1tk' m ted
to: pol ycarbonates, polyesters, polyurethanes, ystyr g pol yol ef i ns,

pol yper f IYmmgtsledess tinped tymtmyltnesmbMB dmﬂ;enaarmlsedo@dieythed @otvlener eof Sui t abl e
therrmsettlng mer s. i pcl ude, c not |limt dto epoxi

pol yi ni des, gy Ligi Wateealaa@m u&aﬁep%lfmlt toy, Qiggnig P nPFrS’copol yners
i ncl ude Hﬁd)r%%ﬁ%o%fétr@cgﬂaﬁﬁcst WRt, cBREsifs bf 68k pIRMAIB A d CE8mYinations

t er pol yners,

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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30tetrapol ynmers, etc.). The organic polynmers may or may not be reinforced.
The reinforcenent can be in the formof fibers or particulate material.

Sui t abl e waterivabs6f or use as rei nforcenent include, buPCans2mow3deisn t ed
to, organic or inorganic fibers WO 2011/ 159536PCT/ US2011/ 039618 (conti nuous
or staple), silicates such as mca or talc, silica-based materials such as
sand and quartz, netal particulates, glass, netallic oxides, and cal cium
car bonat dcontinuous uestagiic)s sikieates sigh aamics Wdalgswlicanasedmaidrigispueh aneand 38

Typlcally L v h h dulus (e.qg.,
greater taha%l%g%%u etgg) %ﬁj @S\’/glra%’ |taﬁfl¢s§gd¥é ga?aelyﬁ%she% lfot yp| cally about
0. 075-0. 25 mMMMetaliteaRlcen ﬂﬁb@b%séd%“lﬂ@ﬁ%ldt&ﬁm@ﬁeé% MDypitdlfi b&dudeometalsum num
stainless steel, and copper. Particularly suitable I‘I(?I d materials include,

but are rBye gkl high g6 Modpnluse. @r%%tth%ﬂ ghoat 50 B8Ry varHBiathects gl ass
fibeg r e'a?{\ﬁ&‘d‘?grg c{?aﬂg%b@ﬁ%r #5. 65?' thon). SRAa01&Y al'lsaBLl%d% R Jé%%?ﬁ%%%@boo

Pl asti cs nne um’num s ainl'ess s and

(avai | ablaurhivam, Rathiess sledic amd Nqapaf Partioalarly. suﬂtﬁlﬂ[hﬁgfcﬁﬁaﬂeh&llﬁnoamﬂa buitgirel
el ements 36 _and 38 of the abrasive constructions arc typically separate

| ayers ofnoailﬂwéiiémtpo}fﬁ@téyhem terephiiaiptplo pelyeatbonate, ﬁ&ﬂ%ﬁlb@rfe@lrﬁ@w%d @Rt of a

mat eri al ; RIS e | ayer

of the sane orggl e?entﬂgir)rlgterl gﬁ%%?%vﬁ%nggr}ﬂ %%ﬁgnecLih%@gﬁ ehavi or

t he | ayerstdisleaotebtaablie 100 (at hitabiteSomebdapphd. Ca¢waRk, DEor exanpl e, the rigi d
el enment 38 can_include elenments of resilient 15 and rigid nmaterials

arrbhged so as l%ede%jh%s apﬁélgrdeﬁml?@ﬂ%é%?%gf %1F|3PTaﬁ’éf§§0n®’“ﬁ’PP%4f§/ t he
i ent, I |
resilien gﬁkﬁgﬁ%er%@%}abf*&kﬁg&hﬁb@?ﬁ SEah {)&ﬁ)'n 1& Ecaﬁggn h@m%nﬁ@ff prials

as long a m nat as sufficie resil'irenc ere may al so
be i nt er vesterig; hayeics, cath eldimest 3ceandr38atahéicladd mcterteat omelans didiosaer drhe
vari ous cor}ponents of the fixed abrasive article construction 12. For

20exanpl dlif gﬁﬂ%ﬁ*@@ﬁ%f@l%ﬁ@ themgehanieah behayipr of therayar s aecapiplls |f%tjle may be
inter pos% 1?5'& %fpﬁ@%% 8'r g%ﬂnﬁl}: etﬁg gighd:}’éerﬁ&ﬂ 3t8k&§n q’lﬁ é@&é&fts %ﬂ%sﬁlbﬁ(ted

abr asi ve &l not shown in ere may al so
be &n ad rmémgm mlammarnangmgamed gbetthmemirérebafndmgcktlcﬂﬁlm&r&&r@nchet he

resilient elene 36, and. on the surf ce . of t reS|I|e t elenent. 36. In
addi ti on, ™% 1?%8&@‘1‘?“#?@“@“8@6?8%%@%) Pt 2&5 Heidimater aﬁ%{@rﬂgf@ thes bei ng

25posi ti CHQ%&II"YQB'[@@&%sﬁﬁ&hédt?é&iheﬁl;f”e”t 36 and the rigid el enent 38 neet,
r

the fl oo 4 may positioned at any point between the first and second
maj or surf aceslhbde mayg alké beﬁntéﬂvenmgﬂaqmrﬂofpadesi& (a*satllmragadsnetnlnmeﬁnyat ion

rechant S 3de e, posi L1 nedbel o acpl o of_poL SIung B (bel u the (11t
scopg of LARHRY 85 8itesivB¥RMdnPR ¢, 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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30The fixed abrasive denments 30 and 32 include a plurality of abrasive
particles affixed to a backing. In general, the abrasive particles are

di sper sedwOreon/15p33der to form an abrasi ve coating and/ oPCahrSasliingd61s
conposites bonded to the backing. "Abrasive conposite” WO

2011/ 159536PCT/ US2011/ 039618 refers to one of a plurality of shaped bodies
whi ch collectively provide a textured, three-dinensional abrasive el enent
conpri si fgfeabiosicwé a phurelity (o shapsd bpdigsiwhich cplggtivebarrovide i terdwgdttbregescri be
a fixed a&?&gﬁéié’neal %ﬁ?‘%@%le@%{% ﬁfﬁm {yr&%%’e \}%l?triﬁg% o gheire “f%x*&?r‘éh'“%h&?' sed
portions and recessed portions. e rasive particles may be honbgeneously
di sper sedistdtbddierity Nfiesd ABrasivd @emadtiryRtsytotalficabbasive @lpant haliesraiky be
non- honogeneously di spersed. Generally, the abrasive particles are
honogenedi@tignsding peaesssd pegionhatha ahsasiesnarislegman baBepeswsadshndispiesd ides a

ol eront s o0ty SHEEAR ARG oo Bk TR0 SRS E BB ERpASL®

sem conduGéneralwatherabplshraaitivhdsi aphhorho gedcalyadisyesqiadot thal tRsresileing ypi cal |y
used. 10The average particle size of the abrasive particles can_range from
about 0. Cb1ast¥s wafing RioBidss aore egsistet pyttingebiibn Bhofirst ¢digeendclidet er s.
The parti . S i r i i -y i nmeasured by the

| ongest f?h%h@i%%no S%Q%ﬁ%%@%’é@%&ﬁ %%nge Ab?%sﬁéﬁo%‘f@%lk%l | cases there will
be a range or Rbrsémicobdudier vedfepslafidrizh@ors ifihe abrakive panieldsasd @pely bl
particle size distribution js tightly controlled such that the resulting

abr i ve Hiraverage portielniznafdesabiayes l%zlafté@ﬁ%f%itféﬂge Somrabew G94iterlon the
wafer aftgf, &&@rtgﬁgélgfgetween 0.01 1%0 AREBHCX ?s.%églrlﬁic “idPo B al6c | N Lhe

formof an abrasiVv onerate which i1 ncludes a plurality o ndi vi dual
abr asi ve ppaidl¢ Gltesicdbnaedutdst the torigostidimenstonustithasyragias pardolkalnealimasts. The
abrasi ve aggl onerates may be irreqgularly shaﬁ)ed or have a %edetern‘i ned

shape. Trel @pssdheng evitl bglagdrpgercdstitpyionafipreticlanzesr Japeee Biskaess B¢ an

20i nor gani,&; bl : [ [ : : Exanpl es
of sui L anliapAZEtisk BNt iy RRh AN SUERI HeTend QICIRREre anicle 125 AR hom
oxi tle, hgabvitleeatad cahsistemymfacd fildsh ovhihe evafersdar plavmization.oxi de, bl ack

silicon carbide, green silicon carbjde, titanium diboride, boron carbide,
silicon nitridee agmgv&r@ﬁmé%rﬁ%@?o ¢ tnethe mﬁlb%tlr]% EASTVE; aggiamerate W bor on

nitride, : it : ' [N KA,
al um na- nggg&g‘gﬁ hg@ﬂ%?@&édghgﬁ%%\?é e p%}ﬁ%?é: Eg ﬁ%&@#ﬁe@%ﬁé al um na
abr asi ve paidulatt mapaihe abitagiva agglombmltesomdydiee imedufirlg shaped amphesa of

al um na- based sol gel derived abrasive particles can be.found in U S. Pat.
Nos. 4, 314¢ ,uzﬁdéglgp@s%&? aﬁ{a?wa agglomeratesapayshtilize 30 Preangplingd pr athe di anond

cochgub,cabehas it aesi gl ot be e ot ne o

(e.g., silicorEximpliste-soiattiaatnsige partitlas as)udeceria esibmasiided. fused
aluminum oxide, heat treated aluminum oxide, white fused aluminum oxide, black silicon
carbide, green silicon carbide, titanium diboride, boron 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;



particles are useful. Ceria abrasive particles may be purchased from Rhone
Poul enc; WD 2011/ 159536PCT/ US2011/ 039618 Shel ton, Conn.; Transel co, New
Yor k; Fujwoi2o1diapssn; Mol ycorp, Fairfield, N J.; Aneri camCRAS2@1/03%h&vet on
City, Mass.; and Nanophase, Bun Ridge, III. The fixed abrasive

el ements 30 and 32 may al so contain a m xture of two or nore different
types of abrasive particles. For exanple, the m xture may include a m xnut

of 5" har dShejtpepami:d ranseleei Mewpaarki luisel, fapan:Mekycorp, Hairlgeldi N.Japyagioge

ticl i "sof L i icles. "Hard" i i
Pbr asi ve Ty STb Ry Ol SRR B KRN L ES i or o ot or

§ of about 8 or greater and

"soft" i norgamntke faldastasieRbnidn® Hpar@eIremay hiyo bameina ivixhge barednesmoteess
than about 8. In the mxture of two or nore different abrasive particles,

t he i ndi itfersnt txpescafiabeaspygmertidless Fengxample thpeixureenay Behige appicirese si zes,
or may Jhave . di - ki 6h ' - : [ t he
{1 et abr ADE AL AC At BYRLRGR B oy b 8 Eahasiv PG B iR Ers 8 e
from an angasoft" dbriviey papricedl!'Hoard" iddigait astasive patiolcs Qendnalsy lmvphadehd hat i s
capable of flowi ng sufficiently so as to be coatable, and then solidifying.
The sol i diafdnest piothoslhongrcaehinsd, saft biposganicraprasevegartigiey ganerallyibaye and/ or
crossl i nkipgy ha?ﬂr%sgfes?%aﬁﬁgél}{'gnq%% Sixturd OV &G ﬁ%ife Cﬁf LA hsivPr S1mply
upon cool I ng. € precursor can be an organi c sol vent-borne, water-borne,
or 100% gaktidss, (He.ifdividaalsabpssivaniariad tymap hwerthe fareejveearpasidd sines, Bot h

t her nropl astic and thernosetting materials, as well as conbi nations thereof,
canlbe udBy havedrgerpntiyeragp PREIGICS#S. The binder precursor is particularly a

curabl e _or gani Tl & Al ifd 5 &-rabys TRl IPEAPEDLENODrRANIRGi8h Aghyand/ or
n (0]

crosslinki ng upon exposure to heat and/or ot her source ener gy, Stch as
E- bcam Wetfoanédfrem,an\orgintd ®ind@tpeecurwr. Whe bindengrecypsor Hake paskdithatan of a
chem cal catalyst, noisture, and the |i kaz)i. Bi nder f)r-ec,ur sor exanpl es
i ncl ude &3PHie Pedpwwmesatiipientlysps i By eoatadds. aay thensalidisying kicat ed
ur ea- f or ngl; deyEe, LN hicV&l Bl QILTHoARNN A 71 TrosdtkiAb kAL ©
benzoguanarhglnle-t?dé} r?al ggdﬁylge rg}g} n, ga(giquﬁjlaot er %gllgr;s 25( fonc{?%dﬁé?g acr y?at es
andljret hattyink dt.gs firisinglofBsliquidy br siatpyy apanscootiag yItatpeckve@oxaebe amorgyhiat ed
ur et hanes,  acryl ated pol yester é . acwl ﬁt ed acryl ]iggls, acr yt{Ea ed pol.yet hers,
vinyl et HEFEN-BRIG wateigbQsne.or 180G Sy 4150 adulitimtedeelveniessd cPEBPYEOR uch as
ur et hane @%ﬁ%a‘iﬁgﬂa T a 3hé’1ﬁﬁ)ts?tﬁn§ frkdiruls, Eéeﬁ;‘éltl 'a%/ EorHbiRAAHIGN & ESH B pdPhenol i ¢
resins such as resole and novolac resins, phenolic/latex resins, epoxy
resi ns sushd asthbibgpleepetus@oxy resins, isocyanates, 30i socyanur ates,
l'ysi | ne resi i ncl udi kyl al k i | ane, resi r [ i nyl
polyst T oxane ﬁlsel brllgde(r Ipre%ul%coj{r ggpa?tgcu%lar ya c(:)u)l(rzbﬁle o%agic nela?tler?e?l)(i.e., a? gl%%elri\e/f viny
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.



resins, and the like. The resins may be in the formof nonomers, oligoners,
pol ynmers, or conbinations thereof. W 2011/ 159536PCT/ US2011/ 039618 I n
one enbodwoentl/15p336 abrasive article may conprise pre-deCemuskoed3past ern of
a plurality of precisely shaped abrasive conposites conprising abrasive
particles dispersed in a binder. "Precisely shaped abrasive conposite"”
refers to an abrasive conposite having a nol ded shape that is the inverse
of the nold ce{mom cpipeimens theabipsegpraipie anay wennsisapesdatemnspespasisenofrenoved

fromthe rasive
particl equ%]ra g ?éncgsre%gé%ﬁdd %&%ﬁg%ogﬁsﬁeoﬁﬁéu? alyr PS%%{B trjil%e L}slaﬁtlélgse%gé org1 t he
abrasi ve 1ﬁlattiu€dee s cibs ¢ Bhapee dbragisc dempodilee tefbi tdababidaiive c@iﬁpoﬁt@ Having17

(Pi eper et al. Sui t abl e backi ngs for the abasive articles include

both fl ex3 rnpléle%é.l&pprﬁ@aéﬂ%ﬁhé inygEsei o e mplcazity, whisihds Fotgined aftg dhgreqnprase may be
sel egted i BQ%qareﬁ{o‘ag&’fr% tH@H,%‘id %réfexja%"'th%hcoﬁg}é?ué’%%ﬂbs‘ﬂ&%‘ingﬁl%g R?“S' y for

abrasi ve art treat ed

cl ot h, palbysserei Iﬁrtidlésr‘protmlﬁdlﬁ@ﬂeﬂiﬁh}ﬂﬁ@éﬂp@séd duifacémdfahe §tapt beforeit abraviee Si ons
thereof and conbi nations thereof One preferred t{ﬁ’ of backing may be a
(3

pol ymer.caﬂﬁ@Phﬁs@@awaﬁq:cb@Sé?SC@h%mdéﬁyH@rNe $il 5Bl nﬁ‘aétaddl yester fil ms,
co-pol yest er fsl{m? brlhlﬁléé’ @;rﬂf‘e bag{w SRS dqllhds%ofﬂ?ﬁ&’lbf@ E“% {@nepo! yam de

films, polyvin ns, po ypropyl ene m po film
and the IHaklangérfmat drbintcoeigRl. The bhk&mpg)ﬂnyyrbé beledted ﬁ‘mlnaacgmtqgogmaeﬁallsl y may be
from about. 20 m croneters, preferably. fromabqut 50 m croneters, nost

pr et®r ablWhigh B%ﬁeahfswsmrmle%mreﬁbnggﬁaﬂ%ﬁy forgRa@p e aREio BPIHOGD0

m cr omet r r t erably
o bout DG AT SR FERK. plyAPRL b L ESARLSE i I o BREH £
coat ed wvchsiensrtagreof ambé@nbiahticns dhabofa®ny prepardd tgpest backingendyahcn

enbodi nents, the_backing nmay be uniformin thickness. If the backlng i's not
suf fi ci erfOIXMer gt fxpmplasio Rﬁ*ﬁé}é@lyrg?récaﬁléns lvﬁmi%lmlmtfgr filmsverRlY$SRT shi ng

R s e L
coexi ensifimsypdipropgeiid fikh, pobjetrylaerfilac end thediket he support pad 10 and are
The thickness of the polymeric film backing generally may be from about
20 micrometers, preferably from about 50 micrometers, most preferably from about
60 micrometers; and may range to about 1,000 micrometers, more preferably to about
500 micrometers, and most preferably to about 200 micrometers. At least one surface 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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permanent|ly attached to the support pad 10. The first abrasive el enent 30
is positioned over a first portion of the first major surface 14 of the
support paod200/59Bat ed by the channel 18 such that an eage/usoiofo3dche fir st
abrasive elenent 30 is positioned within the channel 18. Simlarly, the
second abrasive elenent 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 dbgartdanclydinghut getbmiedis: adhoppcs|corpztusion, thermpyd dprdingaacchpripgln t he

Cupport patelDE 45 A o R R TR G B e SRR A PR (e

art, inclagdehig,to e fildofnajor BirfRd 14ObiadRes VA8 mai@aifdd hliSpdstiontim@icatdtcly
bondi ng, mechani cal fastening devi ces, etc. Optionally, the fixed abrasive

el ement s WEHECEHAO AAndsopgensienith ¢ e this ¢ase erac mechapicdl megps Wﬁé}%ﬁmg ther ace

and Loext Badroes G Rl Y AER b bR RAERE LD ITHFEL L M AU RRGE ) e

Sfixed alpimsrotginthgmiy ensionandudd, ¢to. pl ace during use wi | I be required,
such as placenent pins, retaining ring, tension, yvacuum etc. As can

be seen in FI @S @n herecdds. AOthaﬁég%demdt"ﬁ@fﬁherfé&st HKPes YN asi ve
el ement s ff&néﬂéj%c?%?@ﬁaer%g rﬁEQOaY A%Idf dvf{ﬁﬁfﬂzféxéergh . tige Iﬁp @&ﬂaﬁﬁg} &1{1};%

particul ar, eac Is a o0 the
channel Ifges40)g2sepfixad & the flabi Dhoflibeebdimel BhBsing bepafatexfitdtion mechani sm 34a

functions to attach the edges 40 and 42 of the first and second abrasive

mat & i al nahanigers33he EX%tHDél raechapism g funtiong faattach dhegiges+hmndivoishe ar e
f : r.”‘ y. Sefﬁ’g'tr £4 s'éQontdrh%raQSH%%thnﬂ?gO ?ﬁ‘% the Shatihel 18’ b gt i SRR s @ér nd
g ea §) he edges

pol i shin , Set environnen eneration pressur

40 and 422may ﬁhﬁlyes‘etmméttb tho shlb@rslnaalpmandp:ad sﬂlﬁ)'nlmhaﬁgorfslof pblihimgh@ans known
inthe art. In the enbodi nent shown in 15FI G . 2, the edges 40 and 42 arc
bonded to%t HEIONPSBY heah ganerafioncnddiresswispml heragees %%r}do‘}% wanhe affiyed (e but

arc not hﬁbgr@ﬁe& ﬁ)a%ya @)’ %f&lg’ﬁ SEORAGY i AEDRS Y fre ﬁm%?ﬁ! Slllcg}grprranen .

attachnent attachnment or a pernmanent adhesive
adhesi veFIiGne) thdedgdsuto aaddzrmt bdndet teethetsoppoet @&isl0. rk@dr mmpmrylf&atadhem ves,

such as thernpset g reS| and adhesi ves that solidj n cool i ng,
such as HBEMHEIGY ‘%d ‘étsair?/%%t I@éeéiftﬁiaﬁlﬁﬁ%??%élé‘t"?? S%"ési“?% 3P%e e.g.,

pol yester até‘lﬂagerﬂoel %hélﬁhil%f‘@%cﬁﬁg dJ &%@a&"}fé@%y PEfSankRE/dRdivdsne! udi ng,

e.g., acylated urethanes an acy ate yesters, amno resins (e.g.,
am nopl ashclnés |busare|nnclimdi:d1g>,, cﬂ)sgmkedtbklthﬁeddhﬁsﬁ&sfmm thehyakettingsi ns,
mel am ne- f qr nal

met hacr y|&HB% an ﬁ%mﬁ%r | Sl e %3%@' ‘&E‘c?;? 5@'&31%’5@3%8&636%%@{ ﬁgﬁteg,s ane
ce 2 2t o ersjnsRaubel oy doaerby oy aciu o meiasiier o i
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 such as urethane al kyd resins, polyester resins, reactive urethane
resins, phenolic resins including, e.g., resole resins, novolac resins and
phenol - f ovoabdetsyise resi ns, phenolic/latex resins, epoxPCrasog/odwes udi ng,
e.g., bisphenol epoxy resins, aliphatic and cycl oaliphatic epoxy resins,
epoxy/ ur et hane resin, epoxy/acrylate resin and epoxy/silicone 30resin,

i socyanate resins, isocyanurate resins, polysiloxane resins including

al kyl al k& styreisebutedienesstyicaadtirore-ppprgnc-piaEinggnd e lexpelvelsfiphéeof Resi ns

useful as t i i hel . nol I ] | yur et hanes,
st yr ene. DItoA BB REPLIERS o Bis 17 1RO Pkl s B R TR R ¥

st yr ene- hilicdts PelySihoeaes, ctilyy VipEadc&eR heiyers ind @b adRthtd bcd p&l§mers.

pol yol efi ns, e.g. polyethyl ene, polypropylene and the like including

net al | oc dHPresaRi@Hv et amIlestafpyitabde presureacnsivye pdbashisn dcdude, batige nefj ny|
acetate, { t cr 0 ) tative exanples
of sﬁi tab1 elli%frtg'sféltje?ewesﬂegﬁglgﬁ’ \a%&ﬁ%ﬁgl??@ﬁsga@nég% ﬁﬁé% rsbﬁiﬁp%rggﬁ%m 5lim te(rjrp to:

| at ex cr gpeybutydsdrilatea polyhirglapodsyerevigyladiitbrs, dpodyanilS pofy@inyd X np}l @ther,

pol ybutyl acryl ate, polyacrylate ester, vinyl ethers; for exanple, polyvinyl
n-butyl ~ etlpakadhgyikgsg Hy¥Cs; fQrsmampled REgial abbey, synthsticniybeer, nat ur al
rubber, s i . il d rubber and m xtures thereof. Although
t he edgeé%%%ngﬁggﬂg&%PﬁqHgﬁp#§é%gai?asive el enents 30 and 32 arc 10depictgd
in FIG 2 as helitiugghtfiid odgds t@and42 6f thofixed alhsit bieletlandéland 82 athe edges 40
and 42 of the fixed abrasive_el enents, 30_and sitioned anywhere

32 b
wi t Hn t Pkl G18 anbeing akfixge gatheiflogr £4 ahibe r@égr%l éﬁdgfge@@éﬂ@ agd 42 he

. . ac h
D e of kAR 0 ARRS 30 by EOBES 1 Dol Jrudi R iR EE dehi L ne

el ement s 1B0walnht d2pariihgd fromtthe imtaidod scopt o€ thegprkenemeciiginngs loog hsthed. 15For
exanpl e, the edges 40 an of the fixed abrasive elenents 30 and 32 nay

0 and 42 of DI €
al t er nat iSfesyAhands% 3rg atlaghgd plewghe plge of palishie sxtiaihide sigrs ANand 226 and
28 of th LAYl Ak i . j . k second
fixed ab?ggﬁggp gﬁ%ﬁ%§§§gﬁgﬁga@%Baﬁ?ﬁPﬁﬂ%ﬁgﬁgﬁﬁ%ﬁﬁ?ﬁﬁégggﬁh%é%%ﬁ,t-e pl ane
of pol i sHiargxdnplehthe kéysl40aiddefof chesfixan ablesivealdoqpdrecEahiel2wgaypol | shed are

inimzed [ im d. 20Durj , th f f the fi b i
renl glmrsnntz g a:ktgltnélﬁgélgl @gg me&é@ ogfhé trlllg ﬁl#sst%nd sec%na glrde%&?a 1% 2% and 2§ of Ithxeec ar?nerl astve

18. By simulating a splice between the first and second fixed abrasive elements 30 and 32

within the channel 18 and below the plane of polishing P, the level of defects on the
workpieces being polished 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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wor kpi ece to nodify the surface of the workpiece to achieve a surface that
is nore planar and/or nore uniformand/or |ess rough than the surface prior
to treat neot2011Tises3ander | yi ng conbi nati on of the resili emrCTasdomiogleds

el ements 36 and 38 of the support pad 10 provides an abrasive construction
t hat substantially confornms to the gl obal topography of the 25surface of

t he workpi ece g .g., the overall surface of a sem conductor wafer) while
not subst‘ﬁ?ﬂ wsethe paterriemyisnepcesnt REOCEBE Stenypo gihipnific vriarmeayshier f ace of the
morkplece e.ly t he spaci ng between adjacent features on the surface of a
seni conductior waf er) during surface nodification. As a result, the fixed

abrasive arti ailg. 32hawsd b crmdidcyiohdleicuof atieedibridiee Mackp2edermdd fegler t o
achieve the desired |l evel of planarity, uniformty, and/or rou hness. 30The

parti cul dhe sppedad 09f EHar i tgkenginpdingiA-y\. Hirdied aﬂowgﬁr@étsfée ired will

o VA T hanRg HESpTe 1 B Rt KB Rde i P RRlE SFhap e G

any subseguesid ghiarimsntd asix@psn hkanhd4eh IH&eﬁmafaefas%wthﬁe sabjhecindd. FIG 3
shows a cross-sectional view of a fixed abrasive article 12b fornmed from

t he suppdilf- pawsimplapio the fixed abragikesrtigleddg showe i l&r. 2rrechtithad ghotsieas e
article i

second agar% §s4 ?vg(ﬁ%}g%?a&dgk%can gésté\éeg%gﬂ&g%gaﬁﬁdn%%%mga? 5%%{1 :{ggges‘[{ﬁﬂ&t gns 34b.
The fi xed oabimsd sigglafixktdremida. Ihehwrenbvdirthéat sBows iSFIG. 13athetedgéshid dridxed
abrasive article 12a shown in FIG 2 except that the edges 40 and 42 of the

firsd andZddbnbrshprdiccord dirasienelsmaess éﬂ&n@§2 areerfirehwiki th%Chaﬁ@e si¥dpor t

d 10 3,
Phe edged JeF/8sE2gLEns; HBHERR, MERAE:: Addokide RIPRELAREN il MR BT s,
are affi Xschnwifixation ifeenchamwmeh tA8ark. NnOéhes exghastiixaponinchonacludoweser , t he

edges 40 and 42 nay be affixed_to the support pad_ 10 by any fixation neans
known in Hrﬁ‘éo‘éerX 15@%%4’“&%?@%‘? g?‘%ﬁloﬂ&%’ch?%lﬁmrﬁéé%m@‘ic? ude those previously

di scussed rel 1%v1%9ﬂ2#ﬁ%glggfs?éh4gﬁﬁ g I;é%df%‘éﬂ@fa FhSof the é?“r‘?t aBH%%do?lgs' y

menti oned, although t the Irst and secon abr asi ve
el eh®ent s abthsavwectlGRents 30 alepl Tiredepistcd ek h@ngfafﬂi»eeldo tie fidoe 2floddrc ddndl t he

channel 18, the edges 40 and, 42 be affl x nywhere w t hin the channel
18 wi t hout®: erdess ‘ﬁbaqdr‘b?nmﬁme REETE AR o pét Blrt%f: ReaprkEentthowylepartig as

l'ong as thg, adgGRndd &0 42BN ResBhiAeETn R RAY o ik RiB0%0 Afd PPALShing P.

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 ment of a fixation neans 34c. The fixed abrasive at-tide 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
denents 3 f. f hwed rasty r{i c.of FlG .4 is intended
to be usé)cﬁﬁﬁ?gél é?%§§%§€%h¢%€?gﬁﬁ%§?H§“%E%”%%?%%%%F§?O{§%%E%||y referred

to in thdnadXigsbV@®naeitions! £Dised Molls isOk¢lSkndvat methe bl aMhing) tidwbrisvapolfis a
di screte pad having a plate-like configuration. The abrasive roll_ may range

in size fobaitaphedito th surporiopadddongs desened tg proza incyeragdally dongikediest760 mm
i de.  Addj 1. Ly, ' 1. ca ' 100
o' b0, 00BURARY 14 bEASPRH K [P EAR-NIE oy TS kPR 02 e

abr asi ve ddgt D6 oftHelsupgort patiede@d thossaohd ede 22hef thesipped pad a0 dghonhaitinon
criteria._lndexing may occur between the planarization of two separate
morkpiecé§9-%b 2011/ 159536PCT/ US2011/ 039618 Alternatively, indexing may

occur during Eﬁ\% ﬁ%&g@&s‘ﬁ {5(5 %@ggﬁmg@ gbrtéﬁgg glieﬁl%ﬁts Sb];)alna h8 o ﬁ{etf%{ed%%f:alé{v%’ the

i ndexi ng spee i eve esire anarization criteria.
| ndexi ng aeficle 0Dy e¢tictod 81 FldhWast vienifapin watesialmkd| fukaiowno the dupporapid 10rhus, the
abrasive raoll i.s not attached to the support %ad 10 and is designed to nove

i ncHenentadithe Bxeirprasie qlemaits sdapdi2 shawnaad o2 and he Howisyers peqgase the i n
the direct] f: 1. ' - ad
10 0 1 ha eaaslye dfricpiPlngsR b B bR clopiing SaB e RladiimgiieRAL L PaC
support phAfferkot. aFid fixadoh means Hriashies @figidbdck 430 oaitidnS2withint the clidnxeld
abrasive article 12c depicted in FIG 4 arc simlar in material and
functi on BPfitheswrpiord 1Badhe verdiesk ¢hiechdsers vy piditefeahts 30 and 32
hown in i asi 0 and
32 are partEa PRt e G PR EHE R AR B ABRNFE RTINS The
fix&d i on amdacapdddlyl mahtadethe @adgdsgiOchndl4@ak pdsitipmsAttharphd 16 ¢ hiepictshiee channel

18 of the suypport pad 10. The rigid block. 44 includes lurality of slits
46 and 4518 Blogkad o Belng sesganap 9%%@8% anpinghy! 2t_"V(9fS?1_ttSn s heieidecond
abrasi ve fb&Rthdy Ble 3 g Shabeafll il AIRORGuhber B A RndiQcfifafs 8 and 42

i n position. ugh FlI epicts t
the intended scope of the present invention, as long as the rigid 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

-14-



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 sllts to
mai nt ai n adgadn aulca fryenspreghatithefiked dradyriclemernsn d0 apd 33 pied et selipbhdewno and
32 below f rapil curing or

i it niog etig a0 T e RO R ol B BunbEIBROELS MUSEELL W7, oue

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 hdomIdsiosdnarErpted ¢ sgrmmt. 3aDerRe #iirsh wEivad! Bhrasivct Mtipnale of

lish h
LR B ) S S R g S R R R
surface 132 ghinshe Supfoorfadp@diutidgolisige pol besked grithauvdputting fasn ile wel |

known in the art, is applied. In configurations in which a 30 vacuumis
used, thén‘ﬁlﬂ@ﬁdei‘foﬁ%?ﬁt&@@qu@ttlwﬁn&lallI y designed with holes, ports and/or

channel's to f t.& ﬁ@ H”% ed

abr asi ve arti?&g&%%%. g%%%3&ﬁ$¢§£5@§%?@SH%%QﬁPﬁﬁg e G%Q%ngﬁf%&gs wel |
as under dbksiviel ckatkerad3@sid/E ok adedicsd 30hdMDit20d AAdLSO HIEOPME dde2O40L4B3618 and
32 in order to ensure that the fixed abrasive elenments 30 and 32 are being

hel & dow? tﬂilf‘gﬁ%qdfbr@\l/wl‘?rﬁe&tﬁéo ank3 torslidp éVlglilIFﬁ!illeéP@d%sﬁ@Fil“@éuClUB’@ht e
conpl et qg r@ifneﬁt'ﬂgg gg& &aﬁ@élgiv%c%ﬁ% tHR Yire 5&@6 Xﬂﬁggmﬂﬁgyléj 4 £TRY §dm 39 the

abr asi ve enen can be nove r war . |ncrenente a set
amount , dupasgigagoaf ﬂrembpasregad)m ofvaadyths sacend Epdd Iefl thy suppattypade@ans known
inthe art of tenpporarily nalntalnlnqﬁthe fixed abrasive elenents. 30 and 32

agai nst tWeewthgdbret abr&alVisleamer&? P2 A geativerecgde thagopkglirosipar t i ng
fromthe pi ece
<ot bal e Raafs ERRRedto (AR RHBAERhre (YRR MRy clpmoll SO T S HEhE
elehﬁntSEQﬁp@nﬂmBH)arc advanced. The slits 46 and 48 allow the edges 40 and
42 10of the fix Era5|ve elenents 30 gng gf to sllde Rln the slits 46
and 48 such t HAO: OVhe FEMERIABRIEDY ehh Tl gl digPon of

the Chanr&ﬁhp 7t @cf'p() §1§1€i‘|\c’1{3{o the ?ﬁﬂth aﬁ'lb%ho@gﬂ‘?ﬂ%ﬁ) 10%(%4?%10%5@1@8% Pag10

towards th ond he “'support pad 10. |xe “abrasive
el ement s f3@dabchsB32 ahmkellrémnluddyﬁmseppdrt)petdhlé) déi$strabﬂiswe$idmemn30 & he vacuum

is reapplied t tenp raril re t he fj xed rasive ele 30 and 32 to
the 15supfgind %aacfwfc? crment 32 apy oWt FB Hale%trog‘ JDUER M5B A Weof a 11 xed

abr %;' Ve @bdsh! a?tlélg@chl E’t{o%fjmfﬁl@nb‘?s Ftpﬁi%é chﬂ{jofJaQ a%!ra{ﬁde%lltaﬁd fs@mAMAROr t

pad 10 shown in FIG 1, taken al ong
form, materials and function to the abrasive article 12c deplcted 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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fixed abrasive article 12d includes the support pad 10, a first abrasive

el ement 30, a second abrasive elenent 32 and a fourth enmbodi nent of a
fixati on woans/13436 The 20abrasive article 12d shown i nPETGES2&1i03963$ SO i n
the formof an abrasive roll and is simlar in form nmaterials and function
to the abrasive article 12c depicted in and discussed with reference to
FIG 4. The only exception is that the fourth enbodi ment of the fixation
means 34dnymedans &g slsctaerdy enrdyias pedseyre an thogdgee4q ped 43 santboormedmathieuid4d

shown in - I P e .0l - aving a plurality of slits
46 and 4é§£%%83e Sggwigggﬁgjﬁﬁ&ﬁﬁkgég¥%%g%%Fs 0]'lgind second abrasive el enents
30 and 32 ar e Jatohaemdddinent, M SxididsiveadehéhtsISO Bed 3aradakiihtaRalaggihanmp 50.
The clanp 50 applies pressure on the edges 40 and 42 of the fixed abrasive
el enent s BosuRaTtPRdARIbY 3 vacrua dyring polabings descrihgd ithihesantiodineng oGRS t hen
from tne + oy BLEIRULEe MIEhi 30 AR SHASE, C TR Al a0 depRE e
pol i shi nB0i ande32wailtisin thichits; ariachiin iuysbe3PblieC bhlgnsongithe fime hiywjdreutfie Macuum
used in FIG 4. Although a clamp is ?artipu[arly nenti oned as a neans for
sel ect i velfyhapppgit pad h9 aad ismet peccsysaileenpisd apthgchanel 48 t he fi xed abrasive

el ements 30 a jntain. t ] it .hi its 46 and
48, WD 2011/ 12@??%3@%? RhE f%%ﬂg%?@%%%ﬁ%ﬁ@@ ocfa%sﬁgl &esgél fbv‘é:‘?‘%h S’!Bpl yi ng
pressur e pimakire a edgles et swhdhs 423cmivonbectoiseafcindr Rearhpld ehaingl chgmidgabm t he

i ntended scope of the present invention. n. one_enbodi nent, the fixed

. 1n
abr 8 ve a¢@apistlplayrigaiom I hefixcabisae seirlegaingaize dpics v ibs surfs8 010 by a
g oY . ; . _ "
Fovever e 38rBR I LERoAGECLIPHRE bl Mo CHDRLHERLLA L e oy asi ve
el ements 30 antliti@giMtidproscnhmvshtidnshastbbhen dactibed wily rdiercagpbipecteaad y al ong

the first major surface 14 of . the support pad 10 and is not necessarily
appl i ed iSRodEnein ypekers gkillggin the i"’éd"lﬁﬁ?%W@ that changgg may be mrads i &y
inventio : ' : rd jece  such as a
senicond3??3@ma§?g?%?8%%€§§#%?§f&%sr+ﬁﬁ88ﬁ§§?ggpg%§%%c ani ca

pl anari zation. The fixed abrasive articles mnimze defects on the surface
of the workpi ece caused by contact with the rough edges of the fixed

abr asi ve el enents. Al t hough the present invention has been descri bed
with reference to preferred enbodi nents, workers skilled in the art wll
recogni ze that changes may be made in formand detail w thout departing
fromthe spirit and scope of the invention. CLAIM
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1. An abrasive article conprising: a support pad having a first major
surface, a second major surface, a first edge, a second edge and a
channel, wherein the channel is forned within the first major surface
and extends fromthe first edge to the second edge; a first abrasive
el ement fdsAlM8nabl e over a portion of the support pad; a second
abrasi ve el ement positionable over a portion of the support pad; and
a fixation nechani sm positioned within the channel for securing an
edge of tlhe fiAmsibradivasiivie celrppeini: and an edge of the second abrasive
el enent to the support_ pad. 2. The abrasive article of claimil,
wherein the edgd¥8PYt p@%ﬁﬂ%&%ﬁfﬁ&ﬁ@%é&éﬁ% A BFCRefl | SEHBSR, & Tigptedee, a

secured to the su j ERAn ﬁﬂﬁi o1 :
abrasive article §€£%P§|%?%?Maﬂereﬂgagﬁ%ﬁgg%gs ogﬁg e e?ﬁ@?ngﬁgﬁﬂﬁnnmor
second abrasi ve ebkerfartasdarendefondbe fict edp to thppectndalgeby a singl e
fixation mechanism 4. qu abrasive article of qaﬁ'n1l, wherein the
fixation mechdniShAewHF 7sBET PRSPl AT @ioRo e PHE EROBINal i ty of
slits; and a neGhaHH HRALR: &Bhéﬁt%‘oﬁtib%l@&"% a‘Hort‘ictheoffthé ﬁpp@ﬁrp@&' ae

el ement within one of the slits. 5. The abrasive article of "claim4,
wher ei n t he necivatios meachamsi positiongdneithid dlee dfanndl dorf sepwiingdoy exgie wé the first
el emrent within one _of. the slits, conprises one of a.vacuum ang a

Cl a6 The abr 22Ruis® el bR ERgioR TR SRR fhg Jupport pac.
mechani sm conpri ses one of a pressure sensitive adhesive, a hook and

| oop attachnment, a nechanical attachnment or a permanent adhesive. 7.

A fixed 2brasithe ahrasivelastideapelpsn hgvheieipdbe edaeh afthg fistrasd spagngabrasive
surface and a i r X fi i e

051 1 onabl e GRS E kUil oo el bhee B i or e iRllams, o
abrasive el enent positionable over a portion of the first nmgjor

surface; and a fixation nmechanismlocated bel ow a pl ane defined by
the first3-maj orhehbrashcarticinal epmn { Heherenadhe efgerat hgdiremnd secoad abragiye

edge of the T ididho AOLASkNFeFlaIE R BADaRBy GUARIOh xR ERgRd,0r asi ve

elenent to the

4. The abrasive article of claim I, wherein the fixation mechanism comprises:
a rigid material having a plurality of slits; and

a mechanism to maintain the edge of the first abrasive element within one of the slits.

5. The abrasive article of claim 4, wherein the mechanism to maintain the edge of the

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

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.

7. A fixed abrasive article comprising:
a pad having a first major surface and a second major surface;
a first abrasive element positionable over a portion of the first major surface;

a second abrasive element positionable over a portion of the first major surface; and
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8. The fixed abrasive article of claim7, wherein the first ngjor
surface includes a channel within the first major surface defining a
floor, a first side wall and a second side wall. 9. The fixed
abrasive article of claim7, wherein the edges of the first and
second abr asi velixdtiorsnechazipe legateldialel & planhdePagl tyths Spmaaier surfeet,i on
mechani snms. 10. T [ X rasi {1 f.claim. r.ein the
edges of the fi rs'?}@n zf%%n?gec%ga&%gﬁer{e%?%%né}tgcr?g%?éea%ee()%]ﬁ %%E%bdaﬁ%e %ﬁ@eﬂt
pad by a single fixathedga@thandcond arhsivd BRndehx@dh@pidasi ve articl e of
claim8, wherein the fixation nechani smattaches the edges of the
first and second abrasive elenents within the channel. 12. The fi xed
abrasive @rti o ©feqGhalsMcSridb6F Qhih r?,r\%érbiﬁl%é ﬁ&f ﬁ%@?%@fé&@iﬁ&ﬂ?&g'fes
one of a pressure sensitive adhesive, a hook an oop attachnent, a
mechani cal at tchahme mtithin the fpstnnagjanenfacadéating e flodS a fiffteide watband a second
abrasive article of claim7, wherein the fixation nmechani sm

conpri ses: a bt Yalhayi ng a first slit and a second slit; and a
mechanismto naintain the edge of the first abrasive elenment within
the first slit and the edge of the second abrasive elenent within the
second sl9.t. 1khe fied abrasend aglirlasf ¢leina¥ i widreindhe exdgas nf tha firsthed eéqontihe
mechanismto intain the edges _.of .the first and cond alrasi ve

el ements wit hif"¥hE ellf'fl’?%“ﬁs %ﬁ%ﬁéﬂ‘@&‘i‘ej%ﬂaﬂéy SF%@?}@%&W@T W’a}f’BWH}Si ses
one of a vacuum and a clanp. 15. A nethod of polishing a surface of a
wor kpi ece conprising: providing a support pad having a first major
surface, ®-firke abragiveaetimeobelgien 7. amacreindheedses of bedirgdndistdond
the first nmgjq f t endi fromt firs dge to the second
edge; coveri ngarbéass%ret??clg%ﬁ%?mt a1 erP&‘Pg’P’ assﬁl}g}l%gﬁ o PHE e por t
pad with a first abrasive el enent; positioning an edge of the first
abrasive elenent within the channel of the support pad; covering a

portion ofl-t hellrfixed ahegsivie agtigle abelaigr 81 Weerein xatipadneghenist agfagsathe
abrasi ve el emaibe. HAAL QA GkANd BRSOl SRAGNAARLAR Ve €] enent

Wi thin the chan e support pa mal nt ai ni ng the edges of the
first and second abrasive elenents within the channel; contacting the

first and _secqnd abrasive elenents with the surface of the workpiece;
and nmovi Eﬂ&'thM’i@ﬁi%@é‘VSﬁﬁh q%@ ‘?li‘%é}» vilreig;tieiigtionantclanipmp goppsiswane
to each other .ofg, pressure sensitive adhesive, a hook and loop 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
a mechanism to maintain the edge of the first abrasive element within the first slit and

the edge of the second abrasive element within the second slit.
14.  The fixed abrasive article of claim 13, wherein the mechanism to maintain the edges
of the first and second abrasive elements within the first and second slits, respectively,

comprises one of a vacuum and a clamp.

15. A method of polishing a surface of a workpiece comprising:
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16. The method of claim 15, further conprising incrementally
advancing the first and second abrasive elenents fromthe first edge
toward the second edge of the support pad. 17. The nethod of claim

15, wherein maintaining the edges of the first and second abrasive
el ement's wi t hiprovidiag elsapprst pasiryingseBrsbme)ossurfacgat titaredsnd a scennd wgge, and a

18. The nethod of a% n?l'eﬁ'o&fﬁe \%htﬁf eﬂ‘lg ﬁpﬁﬁr&h&'sﬁ éﬂ&dﬁr@@gm%e ﬁltl?edge to

first and second rasive e eent anne onprises
bondi ng t he edges the debordl ddge; channel 19. The mat hod of clai m 18,
wherei n bondi ng the edges wi.thin the chapnel conprises using one of a

pressure sens .cpvwgaﬁmgw af thg fgapaanriags pl the sanorernd with frfesth abraeide

attachnment or E gnt adhesive. 20. The nethod of claim 15,

wherein p03|t|on|ng thé edges of the first and second abrasive

el ement s wi t hipositiheinghardgd oTthairst absisiva sEnenngithinehe digesel oftthe support

ri gid bl ock.

pad;

covering a portion of the first major surface of the support pad with a second abrasive
element;

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 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 and
second abrasive elements 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.

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

abrasive elements within the channel comprises bonding the edges within the channel.
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

abrasive elements within the channel comprises inserting the edges into a rigid block.
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