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IN SI TU ACTI VATI ON OF A THREE- DI MENSI ONAL FI XED

ABRASI VE ARTI CLE FI ELD This invention pertains to an
wa@s®enidsye and a nethod for the in situ activatPORUS0048020415

t hree-di nensi onal fixed abrasive article. BACKGROUND

Abrasive articles are used in a variety of industri al

applications for rﬁgbitbn ﬁ r 6 ? abr adi ng,

fini shing, polishi surfaces

during VHHREE-DIVIASIONARFXED HBRASW'E KRATRHE N

manuf act 0rT ng sem conduct or devi ces, a warer typrcally

under goes nunerous processing steps, including

deposition, patterning, and etching. After one or nore
FIELD hese processing steps it is necessary to achieve a

hi ghpdieYRkn@n ﬁé%rafrﬁqs a0/ %UH} ¥ndh Enéﬂl%d‘ 3% M M- sith activation of a

convent i ona Face nodi y|ng techni que conpri ses
thpotdimbnsignal fined #hcasiypd mlclbhe chem cal nechani cal

pol i shing (CW) of a sem conductor wafer, wherein a

wafer in a carrier assenbly is rotated in contact with
BACRORGUNM pad in a CMP apparatus. The polishing pad

I'sS nounted on a turntable or platen. The wafer is

mou M iardsive agicles tazgt uwgllmwnangtycﬁ rindustriad epplidatiens fog modifying (for

e B g PR B0 RIiGr aG R b Bt various phases

of aRipRfANUS. Fopeutgsie A0 nhmbfaarg setldyntgetoDIEM®S] a wafer typically
bet ween the surface of the wafer and the pol.ishing

UngaiEOCOpNABY PrPCesHBRisERP.-aclading dopsiinna iRy n&mnésemh@g After
on@aJ tﬁl&lfeegf. tjhE;sy S?rgg%sgﬁék/%&g gl%ggérs?%e %ﬂle(?/@ atll'ﬁg})} H%%l of surface
1ﬂsmﬁmwaﬂdumﬂbmmnytself but al so on various dielectric

| ayers, for exanpl e con oxi de; conduct] | ayers,

for “a EamsPHO PSR RPN BppaHse psiys paiione raagte, the
chbRidAl GRREAMEE WR1i8As AEIPFbE h GeARlANEA@bSwaRs, Wherein a wafer in a

Danmascene processi ng. Chem cal mechani cal polishing

carrggy eas@mblbes comhdcme@mﬁ@t Ngthaa mOkeldngtmésnweCMR |apll>9eatus The
|xed a e hi n shee or fix
polifhing B iSmShalian S § HhERRIE B pbRRL e §oes s (i on o

roGEAPMcVas dabiet!lod dpdlmmﬁg 1Rbd, a§rld/@ ENPUSHIE EBrce presses the wafer
optional |y adhered to a backlng The abrasive

agaipfp 8 tasatingapoleingr Pad abis ithee GHAR tappp@iisi proguces polishing or
ruf))lhﬂg %ovein%ﬁt between the surface of the wafer and the polishing pad. Optionally,

polishing slurry containing abrasive particles in a solution can be dispersed on the pad and
wafer. Typical CMP can be performed not only on a silicon wafer itself, but also on
various dielectric layers, for example, silicon oxide; conductive layers, for example,
aluminum and copper; or layers containing both conductive and dielectric materials, as in
Damascene processing.

Chemical mechanical polishing may also be conducted using a fixed abrasive
article, for example, a fixed abrasive polishing sheet or fixed abrasive pad. Such a fixed
abrasive article typically comprises a plurality of abrasive composites optionally adhered
to a backing. The abrasive composites may comprise abrasive particles in a binder, for
example, a polymeric binder. A working fluid may be used with the fixed abrasive article

and the wafer. A chemical agent can be provided, for example, in a working fluid or
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exanpl e, a polyneric binder. A working fluid may be

used with the fixed abrasive article and the wafer. A
W@ b@siov@be agent can be provided, for exanpl e, PEI/ES2004/020415

working fluid orincorporated in the fixed abrasive

article, to provide chemi cal activity, while the fixed
inad¥pérdtedCinCBB DR BBaspreoMtidie, P pfvaiteCelend€dli actitity,aBile the fixed

in_sone processes, chemical activity. During CVP, the )
abgasives CORPasites cPrevide cBrREnical ey \ad. tiRatonjies Pregegses, chemical
mﬂpﬁﬁSive article becones |ess effective at nodifying

the surface of a substrate. For exanple, as the

abr eBurver @MHR, che atradivé arclet beeosus ias active, ahas i she altresive article

abrasi ve rticles nmay. be renoved from_the abrasive
becompbist shfecye ab PRYRS P TERES o % SYSHBFed FPF BRATEHE: a5 the
abRRERSAViBle CAPMERE RS surfdee dral QiRfraEVELIBRYe ?ﬁrtfoﬁg UGSA b8Semoved
the fixed abrasive article becones |ess effective "at
frgm othé dibragiveecdraposiias. okl Abrasivhgrarideés act remaved fAdrsothe abrasive

abrasive parti remsi ni i.n the abrasive .
coptiopisy Tel el bEB AV o dthep e £5P8 Bpiate ariglg becomes less
effRERANRL GAbYiNing NAveEHanfdAP ThERt | chemidal MBtivity. tARSE aBRGRE particles
abrasive particles are not renoved fromthe abrasive
regleinptss in e ahyasivet @mposiGvP maay bpeomee defse detivs, tihe example, less
X e RY 1kl e..bec | es f tive A
e RO AR e el SnBPCR e 801 efid 9 Blopppgegrmoved
frdtheh@aBReIvE dompBites shdaute ofl aIMP e GetBaliceting the fixed abrasive
abrasive article may be activated by eroding a portion
arigle peromas dessielfective b graviding meehavisal andioschegsal aghyity.
abrasive particles. Erosion of the abrasive conposites
SUsIMIgRYT ed because it results in the repl eni shnment of
—actrve abrasive particles at the surface of the fixed
abr aBlevesgnt ing¢wiorsthays flgprmpngd tipsibe abrasive arisigymay be activated by
ive.particl romthe.abrasive article, .| he .
er3BPE% BT bl FranLe TobBGoRY ARGl bl fipn lorp ptictes
ErdbibAsif ke paative lcomposiies N0 degprediRchyse de re@x o $e thealfleishment of
rate may dimnish. |f the abrasive conposites are too
aclye @pisive ReRElesnitalle verfage: ploihe fesyl MhIodve adisls: + BFosimamay also
i A4 tok e el .
ey B B AHE b S o Bl O ASER ard W O BE S RN e hite is no
suffidi¢ntlyesrodibie, GvBh appaivatpastédest may npt puapeddy Hiegékposed and cut rate

waf .er.-t o- er, cut rate stability. .Ther | s exists a
migareh. IS dyeETBoSEs piths bodli iy Sramcatce ) have a
sheAB vl girbd yRAuai@si ve articles and CMP net hods

using fixed abrasive articles which achi eve at | east

one pligeent ghyvenira dhave ridsoedefermined shasatigresexiste acoged for fixed

ab?aasgv%’ ar&cqgg f[lno(i CW aﬂp%%a%us%]; At 8%V‘1D e 1fgh %vbarfear‘f’tloy\gafer cut rate stability.

There also exists a need for fixed abrasive articles, CMP apparatuses employing fixed
abrasive articles and CMP methods using fixed abrasive articles which achieve at least one
of the following: increase the steady-state cut rate, control the rate of erosion of abrasive
composite elements; allow tailoring of a fixed abrasive article for use in processing a
variety of substrate materials; enable a reduction in contamination during CMP; optimize
the lifetime of a fixed abrasive article; and generally improve the efficiency, increase the

manufacturing throughput and reduce the cost of CMP.
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conposite elenents; allow tailoring of a fixed

abrasive article for use in processing a variety of
wGeusniade materials; enable a reduction in  PCT/US2004/020415

contam nation during CMP; optimze the lifetinme of a

fi xed abrasive article; and generally inprove the

ef f iR ICih orenBp&BSRe pﬁeenvmﬁa@i priovtgs b bspagdtpiifor &ikdn situ

reduce the cost of CWVP.Briefly, in one aspect, the
acyaiopff 3 tWeﬂmw%@W@rﬁweﬁwﬁaF be awmatﬂh@mmlses a

subltlat Affirihld e burfhob M B cliFERS bR Heod bisadvaRiRR fprising
article. appar at us’ conpri ses a substrate
ancabrqsmeshrfgceaarﬂl ansippssmg swrtice avhdieiaehalabresivd amtake f:ompmises a
article conprising an abr fyl surface an
v

asi v
Phbffrﬁ 9f RGrasiye £qRpost 4 UPRYIT &SP SHpegipassembly 15
sckORR Y 8RSed IE%IHB 3F h hiehQhrosah f@)?éevﬁld%qgﬁ@ﬁ lof §$ow 8RRioA force when

support assenbly. The support assenbly is selected to
a orwal oree is egvlmd to thessuhstrite, dheokadrabiasiwerraeld and theghpport

as ey, aS R ARl ol S el Re st R it fEfs bP R RRONGHE and the

abﬁds@@@ﬁifamwfmecﬁﬂﬁla@ver atidk] e 1649t the RighSrési@aforst is sufficient
between the first surface of the substrate and the

to gefivata the fixad phiativearticlieanq the dovaBrogipmfercg iy legy than fhe high erosion
fo{ ast the high erosion force is sufficient to activate
e fixed abrasive article, and the | ow erosion force
i s Ilaget bhathert dspedt] tie meweat mvehtisrcprovides yatappmatusefor the in situ
aspect,_ the esent ventjon provides an_apparatus
acqiphionyd 4 thregy C{lﬁlease?w AFOADFIVE A CTPPUAS R Sipirate comprising

a filsX glrRRr Qstlllr\'é@ dﬁﬁéﬂsﬁnﬁl ﬁ%ﬁ’ﬁﬁﬁéﬁ@ aﬁlcfeu&ﬁﬁnﬁlﬁtl an abraswe surface

conprising a first surface; a three-di mensional fixed
and bmasppeeingrstifetee vdongm iths aigasaw alufaa;slowmp@ms‘ acphlrahrtd adrabrasive

opposi n ur f ace,. wher e abrasive
coffBRSTes dud o Pty PREEh e 0T ity &iyirgs 4 means for
créadRP QA teg@siS 6Tl High TRRICRUREBRY ind 8 SEFBh Yof COTERW lefRfondforce when a
means for creating a region of a high erosion force

nogiral faraedy rrmicgfto gie| syinsteais sheolinorbersivaneticle amd thegipport assembly
anzl %rr% 1'&/5‘ nﬁ)gieb i$ glegtgd %Q&%ve%ﬁ'%%ﬁ{ ?urfagg of E elxs%?st?gé Qx‘?cl He abraswe

ort asse Ve no
suthceOcrfehet ﬁdecbﬁiru‘ﬁ&’lamble fAtn&dst the rhi@nﬁosaf)n fdree Bubidiait eo activate
and t he abrasive surface of . the fixed abrasive

the,pggdratgastyg arfiglgsandithe gy ¢jRsian are s lessithan the highrerpdipnfprce.
to %tﬁeY AhSthk %sﬁe'c?( &fle %953@1%.' ﬁﬁ/eﬁ‘ﬁéﬂ H(ﬁmde@néj idifod 'RW the in situ

erosion force is less than the high erosion force. In
acyredtioangtantbreeabmentiond figep plprssme aitivlee nheomethod wouhpsises providing
thod for the in_.situ_ activatiogon of.a . . . .
o PR o T T RO by 8 4 Uy rBmgionth Sk ciggive aricle
cofi PRk S8 ARERY IsHifAG MdSHRPHOSEEFRATD! ThE Mtadvd ddrflee comprises a
surface, and a three-di nensional fixed abrasive

pllaahﬁ.‘/cqfeabwﬁmcmgmmglt@m By meihed funihdraompaises eantaspips $hengpposing
suffhde oafctﬁe fix hde abr*ajsnaes’ a%&e%( £ gu%pgﬁngsrelmso%g’ contacting the first surface of

the substrate with a the abrasive surface of the fixed abrasive article; applying a normal
force to the substrate, the fixed abrasive article and the support assembly; and providing a
relative motion between the first surface of the substrate and the abrasive surface of the
fixed abrasive article. The applied normal force and the relative motion between the first

surface of the substrate and the abrasive surface create erosion forces. The support
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plurality of abrasive conposites. The nethod further
conprises contacting the opposing surface of the fixed
w@booasieses article with a support assenbly; conP@DURI904/020415
the first surface of the substrate with a the abrasive
surface of the fixed abrasive article; applying a
asRiblis k@eqaed t® ctdare 5ubdbl af @, higherbdive dorabraadiaveegion of a low
article and the support assenbly; and prqviding a i
Crosi areie WHSEFIB it Heshdieniieh Tasom forgt, iy EBCIA fpactivate the fixed
t h i . } i .
ob R HEAE TR BRI6T MRIGHDIAREIER: (o B Eropion force
r el dhianethemndspan, the pesan ideatién fisthescorhjaises afdeking the fixed
supstrate and the abrasive surface create erosion .
ab¥aé+ve@§t}ctlerﬁiﬂt1§ﬁ;5% SHRRETASmPLY <UEK et Bde4Sha ppRigndf he abrasive
colfpBLiRR n¥vedrdhh B2 185£i88 bPheTPFILGoRBA fGcd ROthOTegin & th@Ww erosion
erosion force, wherein at least the high erosion force
foice. sufficient to activate the fixed abrasive article,

and wherein the |ow.erosion force is less .thapn the. . .

ni gHt SBPOREY graeh ik HOr RariofSs efere Rt g ifhvain wniform
subdiM@Ntsueacd UhddifEatoRNAnisE SCMPeKbw@et,heénd ipk@dnt inventors have

abrasive article relative to the support assenbly such

dischyered that enifernaitpof surtase arodificatian: i iryie coBpERIY, aad steady-state
cufg%ig (i) nﬁ%?}:rﬁigrﬁs l&5Ihe QClﬂgvetdhL?s(i)% g q‘lx?{l %ﬁfa‘gﬂzefa%e t1§7 ?ﬁgpg spatially

e I'ow erosron was thoug
maotuldted srostoaSorss.f Dixed abmrive asemnblice thatiag mpatiullgimodulated erosion

uni form substrate surface nodification, durin . .
foxcemenparbe usie ihpevatea firebfiiatee pige BB o Ve assemblics
ha¥#y féf)"aﬁhlﬁynfbf uﬁgerdf a68ioNadicki (fﬁg' 2o beUlseli @b ailor a fixed abrasive

co cy, an u

sI'st ercy, steady-state cut rate inprovenents
artide freisaohprevessing sivagety of swtestraghmatsiisle assenbl y havi ng

spatial Ly .nodul at ed erosign forces.. Fixed abrasive .

5o B Tt PG o8 0P aripCHBELT 2 db PGSR orgelort in the
deb@ptiBR BIISH. t OuRetibMates, abjebtsCan@REdstyRs asft thel Riveition will be

situ. Fixed abrasive assenblies having spatially

appan fzeme dheedesetipipnfand dwsn thayrlaamso be used to tailor a
fixed abrasive article for use in processing a variety

B%%E?%ﬁ%kgﬁﬁ?ﬁﬁﬁﬁmwmégt ails of one or nore
' re set forth in the
des dHGpt ishowbeteamred tires-dineatsionels fixebalmetivg artinkg.
adv ages of t.he_i.nyention wiJ]l be a ent .from.,the..
e g SR iR s ik mag e BRA3RENaef P igcon.
THE HIBAYY N9/ s Gosskestitebvidwldah WbRdive composite prior to modifying a
t hr ee-di nensi onal, fixed abrasive article. Fl CE 2

subitals a sinplified apparatus that may be used for
our e LI S ANee R B8 AP RUOBEFARGARGRAL LG, 20 st
modifying a substrate.
FIG. 3¢ shows a cross sectional view of the abrasive composite of FIG. 3a when
the abrasive composite undergoes activation.
FIG. 3d shows a cross sectional view of the abrasive composite of FIG. 3a when
the abrasive composite does not undergo activation.

FIG. 4 shows a substrate contacting an abrasive assembly in one embodiment of

the present invention.



10

15

20

25

30

substrate. FIG 3b shows a cross sectional view of the

abrasive conposite of FIG 3a after nodifying a
weomshiade. FI G 3c shows a cross sectional vikow/os20041€20415

abrasive conposite of FIG 3a when the abrasive

conposi te undergoes activation. FIG 3d shows a cross

sectHIGn&h showesvaw ideligedadbrasves eommposite S taaregibn folf Gow 2@osion forces

when the abrasive conposite does not undergo
Prige{q P ERUVAIOR, 4 shows a substrate contacting an

abr §55v 6y "S"E_(?%ﬂgxlé gdebﬁze‘a%rfsmoég fte ¥ a tEBoP bE AR erosion forces

i nventi on. shows an 1 deali zed abrasive
undengpogiit eiti actevatieyi on of | ow erosion forces prior to

in sipu_activation. FIG.  5b shows an.ideal.ize .
abr }g vac chashar f‘gaall?Fdaaqf%%YeoﬁmB?osﬂF 4P 2FEOP 1 1py sgquion forces
afﬂéﬂﬁilﬁlreggji inl uSlclivatRal i vation. FIG 5c shows an

i deal i zed abrasive conposite in a region of |ow

erosion forces after undergoing in situ activation.
DEEATEIFDHESERIBIEINON General |y, an abrasive article is

an | a , B

0 RSk SRR LSRR AR B hemical

re@dbviag maeerial fromlaguxtane di@ sabstiatee Aredbrassvevastice carcbea fikbdgbrasive
i S, gn .abr algi ve ar tqil cle that. con‘ﬁ [ %es | yrali t.g of ..

awtglt. 46315 Ap APTEFP QIR SOREPTISER PIUGHL Phaba sy gficieqin fixed

pobitibRinAPpiagdY & Bkdd HrRiveSarBUBH @mbiadlidlly £deq ulhttached abrasive
unattached abrasive particles except as may be

pageiesreatend aslurayihg gehezatotl dnung thetplanaripatvngeecesl Albengh these

t hese at.t ached, abrasi ve rticles be present
urp D80 AMHY S BRI S a8 B s B ER, i fe Bl removed from
thé i@tdcaeerwreh RETk et RBrkive Qeticd fabtht SultrhieGinde@bthgt AP and do
substrat e undergoing CMP and do not substantially

nog shstanbalecangripie tosthie peréace meslificationiperrept: cdesbrasmigarticle may
[ g . three-di Sl [

SRS TE dbRiacod dRERL IR L detocy

thiohploeiy Aokhst atpottémsdf iB thiokhdse suabfthattegosidn edpogsadditiohal abrasive

t hat erosion, exposes additional abrasive.particl.es. )
pattiless JhgaPiAsiva AT eAnchiy b EBUERS ek gt Ea@‘&iﬁﬁ I{ipRgyPqriions and
re%ggéi Sorls3h SAELHPR TdakRS aeﬁ%g r;{o?t@(ﬁﬁsiﬁfgu I btrés?xrbéspdrﬂ_'i‘cles ina

at least the raise lons inc ude abrasive
bipdert Fixke gbrasivearticintlae deteriked farmxamplecind/.fi Rt 8¥0sap014,468;

5 4535010! D554 8405 683 85! sk olhsb: Sosd R P 1983 (14 468:

In some embodiments, the fixed abrasive article may include a backing. Any
known backing may be used. For example, polymeric films, fabrics, metal foils,
nonwovens, and combinations thereof may be used. In addition, Bruxvoort et al. in U.S.
Pat. No. 5,958,794 (column 17, line 12 through column 18, line 15) describe useful
backings. Particular selection is within the skill in the art.

In some embodiments, fixed abrasive articles include abrasive composites. Abrasive
composites are known in the art of fixed abrasive articles and may comprise abrasive
particles dispersed throughout a binder. In some embodiments, an abrasive composite may
comprise a polymeric material having separate phases, with one phase acting as abrasive

particles.
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5,453, 312; 5,454,844; 5,692,950; 5,820, 450; 5, 958, 794;
and 6,194, 317. In sone enbodi nents, the fixed abrasive
w@eraosoles9ermy i ncl ude a backi ng. Any known backpP@myUsmg4/020415
be used. For exanple, polyneric filns, fabrics, netal
foils, nonwovens, and conbinations thereof nmay be
us e Anyl knotthbihided MayBreliswd OF ér extmple, (ﬂléth}icﬁzlatE’ﬁtepoyNes urethanes
5,958,794 (colum 17, line 12 thraqugh ohgnn 18,
Polysiyrenss cYinpe Wderombuiions gieof f pEpthectiedy 1% alien &wmoort et al.
1n‘M $. rF’CfIP 58 639 7da cBl GZ?rh'h«F 651%1%8 cQIRAHITRAL §) descrlbe useful
fixed abrasiveé ar es inc S|ve conposi t
bld&arsasﬁawtecutarrspkesmctrels vsathmn theclull inrthe¢ ore art of fi xed

abrasive arti.cl es and nma npri abr asi rticles, .

i s A GO (D TR OF U4 BB AB Ao B RRPE o€ gh in US.
PafibN8S 5988 GOMMEsIuiE MRVIIKOTE th@RgR RN GinBBl5s rde@érlbe useful

havi ng separate phases, w th oné phase acting as

abeﬂsrvasplave:lq@a ﬂartn:ubas se&cgtlom@wuthm thelskillpmihetset. used. For
exa acr a%t hang\.j,er

pol t ‘i}}nﬁg} 3 a?ﬁ a%g Iaﬁla}es L A¥erage ngartlgle size no

gréi®&@dhad Ebcfﬁ@l dOtlhl@fbme@rbl )(]3{199 (for 8karAple, 1!16‘ gl‘éat%r tHZat aboNDS lim, or no
5,958, 794 (colum 22, l'ine 64 through ¢olum 34, |ine

gréa)erdhsrc ebdoe lupetf ok nbi ng:EﬁFISﬂlalPabQutdllﬁ aum sulrencgne@tm thmn about 0.1

within the skill in the art. brasiv
Hipar (p oRE gRRpodiBepSedhe Hopsiyg Emg}cées @laﬁ 5y ttheetforg} of abrasive

aggfg)rrl‘éra?esz ?fhtu.fh %gnpzrg) %g;gm%ﬁfg/ éﬁﬁhﬁiﬁﬁaﬂg%?%{é?éaéﬁgleg BbRAAN0gether

scri‘be use
to ;ﬁemt b ohsy pReiduiatelhmmss. SEheatiragve agelometaien ma‘yebeskfelghla'rly shaped

art. In sone odi nent s, e .abrasive particl
Aoy BOE S hAIE dt S OO R e B ST may
usénaﬁ f&%ﬁ@ﬁﬁdéﬁbr) arf f&fga%i‘@ﬂfﬁh@r to%nﬁrtﬁ@bﬁfasﬁvg PArtRRQUbg&her. In
no greater than about , no greater than

soabémboﬁuﬁemsmbmmvn oggjpmatatas htaham paﬂnlolﬂ:t Sifg. lissrthan atiomt 100 um (for

sone e dinents, the abr SIV icles nma
expigPle 57 %@Paew;é%@l o drastboRig S Shlse Gn pout S, or less

th%H H.B?—L H.It 1J ﬂgé \ﬂuglu l%oﬁltﬁgl Iﬂagotnllec o@iﬂﬂéﬂ%d the individual

Porm a uni I'cul at e mass
abﬁésfvaspabt&lagg hlmmﬂ@ﬁ‘&:Saggﬁynéiﬁe |hav<egu hardge pmitigdesizono geepater than
have a predeterm ned shape. I n sone enbodi rrents t he

abawr Ksipd forfpomiss ap @raptsy hiseabant S Mg GotErFrlE thegh abgyt 1 wm, or

noy GRRERRS PhICER ol OB el RUTHAR 0Bty SRippieg of abrasive

agbRVRraePat Firfled dsdczibed BSH.St PanNaboyd521006; 17709.989; and 5,500,273.
exanpl e, less than about 50 mm or |ess than about 25

m , Iprsomes smbedimentsoler sxample.owheresis 1§ Kigprabbo e ayoidnharming a
su%caﬁ:l \‘tj)f guéﬁﬂ)@pat@bsﬁgﬁ ag SséHQconcld%tosfo&gfep 'ZH)QdéﬂEl%ies, wltlé?g the wafer

surface is a metal oxide-containing surface such as a silicon dioxide-containing surface),
the abrasive particles may be selected to have a Mohs hardness value of no greater than
about 8. Tn some embodiments, abrasive particles having a Mohs hardness of greater than
about 8 may be useful. In some embodiments, abrasive particles include particles made of
metal oxide materials such as, for example, ceria, alumina, and silica. In some
embodiments, the abrasive particles are chemically active relative to the substrate being

modified, for example, ceria.
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abrasive particles in the abrasive aggl onerate have an
average particle size no greater than about 10 m (for
wWe@x@spless no greater than about 5 m, or no grPREE/ES2004/020415
than about 1 m, or no greater than about 0.5 m, or
no greater than about 0.1 nmm. Exanples of abrasive
aggerematensbodiraertsir the abrﬁ%wdlﬁmduémmbly &onﬁm othp particles, for
4 652, 275; 4,799, 939; and 5,500, 273.
eRpisdfiienpaticles in &eg]}?ma@on Wi de; %br@%ved%%fltwlsm ig qogpunts that are
unéé’r@ﬂogdh rgk NG 8f $ a:%?asﬁfe Qrtl%lé?St ERRpled o fﬁ%r artlcles include
sem conduct or wa or exanple, where the waf
cabondtec €or sxamptet radlcmml @ebmxatw,aﬂlman@ dorr ¢a0wpls Lmagrasmm silicate,

SI|ICO d|0X|de containing s abr. asi
ST g ot SUPSEt Ul B R Gn UREHD A1 AnEbgations thereof
Pollﬁﬁéifc ﬁﬂemgaraﬂ%@txﬁiy hRRebeabiat alBne lof if WBRNLERERRE WBRdther filler
abrasive particles "having a Mohs hardness of greater

pattieqes. about 8 may be useful. In sonme enbodi ments,
g)t()lr S| @%ﬁ]ﬁ)&bgﬁ@gﬁ% ﬁﬂe the(f 8 I%Srl e %It C?C 8% %r%l1§venn%h mar?r include an
abRisfre dohipesite that Ssoz[TEp@BibélﬁJsHﬁfeHS ,abfabﬁfe&bfr@ﬁ)sfveﬁ A prec1sely-shaped
particles are chemcally active relative to th
abEAshyS cPRIPaSitseis A AbaEiVe Feiaposiihagingrgnelded ghapg thaﬁ issthprinverse of a
mcﬁm?% ﬁ St?oﬁrlggexglg g‘&é’e?y ?l?%@@ Sagltra?ﬁ/(e; 'Ig}slrlpggi'ﬂzt A Herh R molded
shﬂ:@mb irerained aftod thé ablhgivalepapbsie l'pﬁr’deem kamvedrfrcamﬂstld In some

that are erstood in the art of fjixe brasiv
cmfogirpgns I %%5%6&0%08%% Y stpmpiar de e e fpovl from the mold.

In %61&1@ %ﬁ%&&&tso FheCARN EeonGRis b b BE @&ﬂfgde&utho%'t kieC@E &F a mold
(for exanple, magnesiumsilicate,” alumnumsilicate,

cavigy. c il some Iemlmiener)asq dhe @hrtaswatqompsmtds enaoby forprd by Totogravure
nmbi nati ons t her eof nerlﬁ%% iller particles

PR G2 UREh BPSRE o™ AoRBnphetmshSu bR GrReR Fpapies are

subdirtiafly @%e of Ab1RONE paitioRd ipfRAldsng Bdyend k g@ﬁd@ltﬁd@e of the shape
article of the invention may include an abrasiv

begasprssbrasiveragticle is fystysedas §é$¢)¥1b§111 HpHeP PabNesprla2.917.
o np&b?bﬁ@e céingé’)sef(t%ecc‘ah ayakg rh%g ﬁlz efgﬁh VSt &fﬁ ovcfzﬁth gprls%n@H shapes

abr asive conpos Vi ng shape
indlndiag sabiodl, ayll‘mllndalc avhtaedis@hdtioalmpi emative comcal truncated conical,

preci sel y-shaped abrasive conposite, whereip the . .
PyFBRidR @H%ﬁ‘é‘a P%faF“é‘?F i 1e%> Rpttdike with fgt 10 %Pae%ﬂﬁ&gmh@mah the
re\t@sce besly bEBY &fbrd bPMdsh eaﬂﬁoéﬂnblhﬁlo?@ NRereHD oAl ]‘p & tigte sizes and

the abrdsive conposites may slunp or deform a
SPacellgS\Qflthef ahyaniveheormmisites Will demee apphendated mdyundeksgood by one skilled

in ﬁtbqr %r% 8§$Hx?§n€%§flvée lireg%b %}eg:rag gsefmjt gﬁ%str %ft he ?aswe comp051tes
caft OBRASIsheSe MHaY wile ubsTuIRR ehddify tBé Q@i Usea E’e!ld:dﬁéd Rbshhite. In some
screen printing. In sone enbodi ments, the abrasive
emhodipassits, sebsggngially all of the abrasive compos1tes have the same shape.
Abrasive composites may be directly adjacent to or spaced apart from each other.
For example, in some embodiments, they may be provided in the form of elongated ridges
spaced apart from each other, for example, such that channels form between adjacent

abrasive composite ridge elements. In some embodiments, each of the abrasive

composites can have substantially the same orientation relative to the backing.
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substantially free of abrasive particles protruding

beyond t he exposed surface of the shape before the
w@booasieses article is first used, as descri bed PEI/USE04/020415

Pat. No. 5,152,917. Abrasive conposite can take any

useful formor shape, wth preferred shapes including

c ubiTaadomecathbdtiiments) thetﬁmcﬁ&ﬁvecwlbl&dhblﬁaés a plurahty of abrasive

prismatic, conical, truncated conical, pyra

COMPESiteH BRNES g Aprm of %ggecwslcys%lam%@tm hlnfqoate qrphpdiments, all
E}EF? ny one or nore
Oﬁ?ggkﬁese fgﬁgg?riblvgg{tﬂ?%%%%ltl gl:régs'%%%h rl}?oprl ate sizes
and Ispanirgdodimdnite thebabassiveeartdapbeild ppowdd 4 gaddsat kee. In some
r@?d%geci atg%l nd .under, tood b one. skil.led in the a @é) f
PSS ey ApgEe &“ﬂ §e| 18 sCaplfi el piSJAing o fpCesieg piibstrate,  for
ex@nple)@ RRBfiSstHdEof WHRES hheifg caanaéa@pt%w f%@@ ah8&br¥e finish, and
usefully nodi fy the surfacé of a selected substrate.

nnnnmsluhﬁnegrbbd berem embodinistsaitei fatddyabaasiveodrtitleds apabbi ofeyielding

cof5RRe ey ER etk Mottty avame P8ehy nb e Bt RPi G cpusccutive

suﬁh&@ﬁmdﬂﬁ@ﬁtl&ﬁﬁﬁ'@és@es ITH s6189BmBoHadn ity B RYiraPY td@e the same
rovided in e formof elongated ridges spaced apart

flxeﬂ@hfaéaféwrtml%@rpm%s diffesgnspelsirsigeh that channels form
bet Wﬁ%%&h@&%ﬂé 199{ ie}iew@ﬁ 'I%%gi&l?arf\b&%ﬁl %@é{f%ﬁ'iasﬁxed”abraswe

sone e eacC Iasl ve CO oSl tes
articly e a1s Uhisibhetii a:hth y(thdveis s angerial irembedli are, r &ftent reperttd) in units of

the backing.ln s enpbod nts, theflxed abrasi ve .
angsyqrpy et YHJ%PF?S é&lﬁ? mCE;.% ”3 s e SR PTRING BiFP 8? fheglixed abrasive
arfiéle %&ﬁﬁ‘es‘ dbk elfltoé'dflpst?ziteﬁ ey 86t 3R WilP haRede i ?}%ﬂl@ﬂbﬂcaﬂgﬂto some

sonme enbodi nmen the abrasive conpos
stablg sutanatei aBy yndebkmgéambr@wgrmnclb n(tbanie, mntrowintlyt @, continuously

t he.abr.asi article shaoul pro ide a go d rate.
o T SRS CAELs, 100 e Bubirenp Bl Be, Sile B e may be
inGbageiel B fnd eRIbOERSRE] (B Bisbd %bﬁuswfeo(frtl@%%m ®e ifidexed between
seni conduct or wafer, having an acceptabl e flatness and

P%lélhlflaééefﬁ'il@ﬂsm 1n@wy:{uﬁi #bAEdtedi shing. In sone
Sgﬁgteﬁboﬁinﬁ éjf&%)d' 9%? fe[ Qﬁ{n% egla?e J:I%d?o%’ aﬁ}oﬁio%fof a fixed
S

y|eI i'ng consi eve atness, surface

abfasmesdfmclanﬁa}daamategthevfefedaabs&meeﬁuolé thanse eetlenish active abrasive
surf ace nodjficatign processes. In sone enbodi nents,

pafyc ‘?\Sﬁﬂt?esuﬂfégff plihe Eixed abrasive HECkame fixed abrasi ve
ar tiyglsgmt Qnﬂb@ﬁ?e%% gétf\faﬁf)ﬁ B the YRed Eﬁtaﬁ%e alef e Beast partially

substrate 1s nodit a particular working area
resztbrea tHei ouenhtaWamed! wham modifgl,ngairsubstraw withauixed abmsive hsicle.

nmat er | rat.e, often repgrted . in units

AdauO e ol B rfiiph ofebitinn 80 s g P afise wih the
redMidd APodir8aut e ddntactihX SEfRB! FHb¥RIRHattfcl® thRdiald 8 previously

subsequent substrates, the cut rate will decrease
coptgiep tast Jubstraty. ngq;@l,lfg textured substrates (for example, silicon wafers with
topography, pre-planarized semiconductor wafers, and substrates with coarse surface
finishes) are initially capable of activating a fixed abrasive article, but may become
incapable of activating the fixed abrasive article as their surface texture is reduced. Some

relatively smooth substrates (for example, planarized semiconductor wafers and blanket

wafers) may be incapable of activating some fixed abrasive articles.
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stable cut rate. By indexing the abrasive article
(that is, increnentally or continuously advancing

w0 e@shiahs asi ve article into the working area)PCT/li82004/020415
stable cut rate may be increased. In sone enbodinents,
the fixed abrasive article may be indexed between
pol i18 komg empediaten@Nan adtiviardifiked uaﬂasisa aficleadibhaven csom of no
enbodi nents, the fixed abrasive articles_are eraqdib

legs thagy 2} gor %@B@%dloéﬁf‘rség%@@r%nﬂ I%SSrPa%P ki QraxOéeStSNéan 90%)

of ftlt)e’ﬁﬁﬁm?@ﬁt@ﬁe‘é@hl]@(@d Wi tf?t ok af I%SWE l?: @R LAt Gchieved with
rasive particles at e sur ace o xed

theabxabkibrasiayr driicle enaylhave beml redizediase mbss,eqa«ntce voﬁtriodlfymg a single

fixed abrasjve article at | east [ st or
subiGia gric iaf BRGRoEn AOCEhEn: TP OameibpY LB pbuates.
a fixednei@dnRedd, ldchy RionAGtd HREd AWradiv® 'aﬁﬁhé i»ﬁcreases the steady-

i nvol ves the erosion of a portion of the fixed
stagh patsiieeotdaingd Wéen\nmddlmhe the swifaden g>f @)@@@htfyeof substrates. The cut

ratﬁ ?) aCt | nlgeﬁxgrﬁé 1@381% g)&sg (Zfl tﬁegggs? ISlétES a&a(%xfl] grleflg.@gberasive article

miyerd Hfghd HuRsvdratRscut frixe @&aﬂmﬂ for tBé kéoad anafsabsequédt Rubstrates
topography, pre-planarized sem conductor wafers, and

masiis8d fadasseanp phtilcodeasly-siate faé%ts qosprivethedythangh indexing heyabrasive

aﬂ?&é’@%kvggr?éub%%dgy gf{aaw&r sfe ¢ 5@9 s?e?téf ﬁa‘%e 3hd Ltﬁé@bsrtg&é .’rate may still

be&ihhd:déb&bl@&lobvhelﬂ sEh érﬁb@hmemtmmadtﬁ'atred dueé dbraﬁ@ﬁﬂrtlcle will have
rel atively snmooth substrate or exanple pI anar i

S ed
a Yy siie Gt vfe Nahfess ke lbl%&@f cyarRlpsyo lrsy thsm 150% or no less
thénnWb&len@iesé@ﬁdneﬁfd?@gofstﬁgﬁtefaﬂ% @Qtea@ftq'%va%hleve% with an indexed

articles.in sonme i ments, an activated fixe
abedsivasirticde aivsbntﬂuﬁlmﬂtlacthmtlena cut rate of no Iess than

8221% &1'% 1v€ ﬁ.ﬁﬁ:l@%;got %lf%{:lﬁg %ﬁ g{bé%] (%Eeaﬁs rgflge partlcles may
no@ﬁfbp@ﬂ? Be \Hb({)&beﬂhQ‘hfsl ¢ rAbk &8 theSinaddquste QuctiVARNC b, iff 8d18e cases,
achieved with the fixed abrasive article may have been
nor gaiveléen. 2f the cbrastiquastiele: oFhipoaRyf gausg aadedrersp dn the cut rate, and
a educ a consequence
Ve e Bl b e e Pl e 2 D O ot o

act |If/atelfmd@braa1vfeiax@de adma&rodebla,nt nﬁlye'eSuIItQheia%Easivbelrticle with
steadystate cut rate aobtajined when npdifyi nge&t he

2 ghorten i dgsirgd grogust ks, oﬁsl%ﬁg%l%td@gns funeRilly affect the
suffg’%eaﬁrﬁ?rg(fmﬁiﬁ?éj Ich¥de RBratd Surf ace of the first

strate wt fresh a |ve article may be high.
HowdFoe specuﬂrceapplubatucaisethe hﬂegnen efl elfoeiontdfelnsaémshm ca»mj)osites can be a
f subsequent subs{ es ma ten(% to _de se unti |l d surf
URHIOR S & tYATIED § éa %rs’o%ﬁﬂd%gd OIACEHE h n&%‘%?%&“’c"h%n surlace
te:cASH M8 SbkttAé;ethb aVBEN teXHRS of 3h& FixeB bl RFeeAEEe! BRIuding the
steady-state rate, the steady-state rate may still be
shareaof dlist ablagive cWMposits GHencatsh b messhenicalnprapertioatoédhe abrasive

compomges al?l%la%in\é,efo%retxhr%lpﬁe, &\’QGII coHeswe strength, shear strength and brittleness;

the conditions of use, including, for example, the pressure and rate of relative motion
between the fixed abrasive article and the substrate; and whether a working fluid is used

during the process.
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a steady-state cut rate of no less than 115% (for
exanple, no less than 150% or no | ess than 200% or
wooosess9¢ han 30099 of the steady-state cut raP@&I/US2004/020415
achieved with an i ndexed abrasive article absent
sufficient activation. If the fixed abrasive article
i S I’Gﬁneﬁdlllﬁlf thel IeRddrya arbeditblrelative eSthe albERBieV@nRKite elea®nts, the
nQot properly be exposed. This may result int

he
gr?%%rd@ahh% dheagaly vﬁter%wn ofhus, 3 Weeakrasies artigly that is Suitable for a
suﬁﬁlta't 2t 1019%' Haltfhc8Ph3 h?fteo itla('f Fé&- suﬂgﬁlaﬁa tBis ﬁ@fté?.e a

ecreas e cut rate, varla Tty in't

| evdabenecillyf thatgnessar, the sinfage Baxkurn io§ h pasivdlad sesimatg, the fmore erosion

the fixed qﬂ{aslve rticle is too eroglble it Y
thitgBe OG- AHHALBR o106 SUFRGFCPEG bh o SUBHENS BFerssen that i, as the
suB&skd BoRleS ABbihkhf fie 2DIRP of BTaP §ﬁ&ﬁaféec9 ek Sde Y abrasive composite

); p

detrinmental ly afféct the surface finish (for exanple,

elasansegacralycteespses Fdius peitked abraspysl artielbitioatss suited for processing a

o 5Bt o oSy RS BB O Sl P as wen
winanPbidstritb s seeaRas rdlb@rlpatdogHr f ace texture of the
substrate; the surface texture of the fixed abrasive

ar t i1a [semejemaiodimenis, tthbigRerrongfing helaskeiadi v ENEGIRYHS pytlicient to
1n&£f§sg%%cﬁb1h{}h§f {ﬂ?cfgn%ﬁlaglaafslvg FaARE }%lﬁf’veoc% tflg] §a f&(?d Mtasive article
conposi tes,” including, for exanple, their cohesive
coffairgmg hb plsticiacr. slnrmgt ¢mbbotimbrits | the éietes indlddes at least about 25%
condi tjons of use, for exanpl

di.ng, th ,
(fgsregamplecat drgt R 4g) ﬁéf%'tlgfﬁ@f ik PBMIGE s e the jas weight
of3RE BRId¥E P{IE(‘) ¢ 8m@b gfe?% ﬁ"}ébﬁhﬁéftlﬁclu@&dncy\’t’rﬁ)trgﬁ{anaabout 80% (for

wor ki ng f IS use uring the process. GCenerall
extinglelar mere tharsativsit 7foe by weghrc vétheqalztshelzaltivaasd VEon the total weight

of etﬁg%o%i?t e-l-lﬁl %%eentepp%ilaleg i g%t gféstéﬁ,lﬁr% P:lge : Htﬁ.FfaF esters as well as

deivhtiv2B| @efef. arisyRady ¥sR1t0fn an PdEAsivel haicld &iad ﬁ@s&ttﬂﬁ)éulted for
not be suited for substrate that is softer. Generall

meditying sadtee pubshates uHpwerert ismpalep resulian e alyrpsiye article that is too
eri&éﬁ’]@% Bl oottt ggﬁ% S%& Qn that may occur. That is,

he surtace ure o a substrate decreases (that

IS, Federting t6 Bt Atfixel@bniis asitdo 10 &y threetdimenddvral taynd @bmprises
that substrate to erode the abr asi ve conposjte

2 Preibhek ergdihds abrayiveicepeesEs S0hngded fp pptcegl B%ﬁl%% A Abrasive
coﬂf Bklfése&()t rnséteﬁfél'u gy bPELRE9E g%%d?:g 40 85)EPRJ in binder 45. The

strate e strate's Surface is relatlvely
uppmjgnfacem)ﬁ tkmlﬁxp@ ablraswe astiols | thatwhethet fide eflitist fixededbgasive article

sur f e s re snoot h. I.n
haiig oo Bt Eehest R NE eoBipopfes ol THE BTt focieaaly as the
ablRiveRGFE@se. erodi bility of the flxed abrasive article

relative to the sane fixed abrasive article
Figure 2 illustrates simplified apparatus 100 which may be used for modifying

substrates. Apparatus 100 comprises head unit 150 that is connected to a motor (not
shown). Chuck 152, an example of which is a gimble chuck, extends from head unit 150.
At the end of chuck 152 is substrate holder 154. In some embodiments, chuck 152 may be
designed such that is will accommodate different forces and allow substrate holder 154 to

pivot so that fixed abrasive article 110 can provide the desired surface finish and flatness

-10 -
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contai ning no plasticizer. In sone enbodi nents, the
bi nder includes at |east about 25% (for exanple at
wo e@sviabout 40% by wei ght of the plasticizerPOEESH04/020415
upon the total weight of the binder. In sone
enbodi nents, the binder includes no nore than about
to 8Gﬂ’ac(ef]38 ok autptretentb 6o Hewehan ira bortie e?rﬂﬂzﬁhrimnts;v&ﬂlg&k 162 may not

t he pl astj ci,zer_ based ont e total of the
allgy sypstraty ]Ii*P(ig‘Hnlé 4daBbat geérmgssu BlFate E}FS%CF Paqtiiagagion, o

pht hal At S8 EhTicle?B10ME! ddjent 28 Laksdegish1$ 266.6 BenerhilyS support
may result 1n an abraS|ve arti that 1s” better
assuiblye 200 cromides plavgp $60,tfor esaubsbr at mschmb\p@mr psetdhmschemlcal
in an abr

e e Db o Bt RURelte 80, 5 Figid Suogdrd A9p, g In some

erdbRdfmhé@i, Qdditiohd1saBstARIsaBAV Be ﬁfetsérm GhéQhbRe of materials for the rigid
t hr ee- di mensi onal , and conprises a plurality of

sulstisthi Hbanthresdieniesubsinaso I8P e%ll13gry derrpradingoonofiei compposition, Shape

B35 B30, GO TRARL L8 SRR o g o o

abfive Theickp gy typdr bBagp@itud heed ifxethoalfyasi we amfacel (Gor example,
that is, the side of the fixed abrasive article having

plagariziag thewrfaree (hedessyRB LR e BOUF RPN RIS GIC- v | |
be ] .
oDTLEGHE iph BOT0C0R o 0oyl BRRS LUE IRURALR:D wsing, o
exmraplebetaudad festr netichids ypm@sscmb;g/t ASIBAE. Bppartensicen 1€Q;ﬁng of rigid

ma?t% sf Ig.%g I)?lgfha ugiggsll%g%e gavtéy;g;sflyf ec(f%ﬁgb ﬁ(%f:rgecgo to as the elastic
m&jumz@n @ﬁkugl'ﬁne eK RN atefifo nF&eﬁgasﬁﬂh% tHeBQoufé s MYRURRDS a metal,

of chuck 152 is substrate hol der 15 I n sone
ASEIM BB StandmdckestBRthody ob Eemiasi ‘Gestidg ob detaliaFoillscan be used.

FofgeqsPAS I, § ope SPIeBiFnbs ] GERaRPLBraer PREGS fgstios o

reig fiicddl pMbHER),t ASTHEDbB® W4 S8tahasd Tmméthadwfd‘rlfwn@@és Ptaperties of
surface 158 of substrate 156. However, in

Pl@ﬁlé@cﬁnﬁe‘?ﬁEM PRERS {Bandasg Teptileabropeytiss ps Thia Blariis Hset) can be
g e I ST
Maﬁﬂm‘rdiﬂ thie 20€rall Cmena tthgft is, st pfnmmatasmﬁhﬂxlsy c20Be measured using the

conprises platen 170, fo anpl e, chi ne at en
test g hen DR BaFUIHb SlsfHIR:al npﬁ*%fem@a{fa Is, r@% PRalials (or the
ovéﬂéﬁ%ffj@&%nﬁﬁgtseﬁ')" Havel OV Qur%t)’s%ﬁ@h? vaIBO of ﬁtﬂe&@ﬂ%ut 100 MPa. The

ments, additional substrates may be present. The
Ywing'’s dodflusftthes igidsldnomt tiay beidgiegmened Dyrthe epprO@iasrdSTM test in

ol BRnrRrs Brape mannsitiees 4 AFREICk afort fghhfaure Go2s°

c.pubstrate surface to be nodified, the conposition of
the fixed abrasive article, the type of apparatus used
f or Thedilgigi sagstidie cgmjﬂ)paacgoqtfn@puse;](@ﬁppé a discontinuous, for example,

divided into segments, layer. The rigid substrate can be in a variety of forms including, for
example, a discrete sheet, for example, a round disk; or a continuous web, for example, a
belt. The rigid substrate can include a layer of material or a number of layers of the same
material or different materials, provided that the mechanical behavior of the rigid substrate

is acceptable for the desired application.
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pl anarizing the surface), the pressures used in the
nmodi fi cation process, etc. Materials suitable for use

WO poosloespé gi d substrate can be characteri zed uBCTYS20049020415
exanpl e, standard test nethods proposed by ASTM
Static tension testing of rigid materials can be used
t o rgmdtable eigidenb¥ioata giaseridintlude, (fof ¢xample foegan&dpdlgmers, inorganic
the elastic nodulus) in _the_plane of the nmaterial.

For
POREREES r GFNICH SMEt318n GOTBPANLEY IOf STEICPARISTS, A& pRANpIAEOR3thereot.
t Nyl of I
Supie iRkt [HmACARMR Bl Gilislor ibhit O'siEkR) tHefmoplastic
m:ﬂérlais] imigﬁnpolmtbpnwm (};S(dyeswranpxﬂgaure@iaa@t ipotystyrenes, polyolefins,

rc | ast |cs ASTM D638- 84 ndar.d.T. :
PolEEH e ST BEY P! SRR PEEOBP RIS EEE) SHEDJRshgmoseting
po?ﬁ@ 5 SRR #ord@achple %bh@s RoPRRTiddsE polgstdis) ﬂldj&@})%‘lyrﬁers thereof
t) can be useé) For | am nated el enents that
(thiahdd, Lmnéym@‘s tdoptagning e deasofworgliBerenl monemers Yipaingding, for example,
ul us f the.overall elenent (that is, the |amnate

te%]g'meﬁssxjn tgtﬁapr?&lrﬁer%ured using the test for the

hi ghegtridle GubstsitdHb e rbleaflamfdrﬁecﬁ OMRe edthfoioment san bé G the form of
materials (or the overall %Id el ement itself) have a
q

fibersuig Partipplats mateqial u§u’<§ﬁ‘b1%tm iy foibBist 2s1 trenippsgmenthclude, for

exgﬁﬂ{% FeafRAyl Hﬁ)r erm A@@R}{ @&deﬂn‘?ﬁ géogm%e 0% ﬁ%@éfn s'i‘l?c%tes for

p propri a
extuinplet whichregrotalgu sﬁlea: basedf mhtl&ﬁa]lmtfeir ieaimple, saginand quartz metal

erature (2 The r| d substrate can
PaHk?H 3t 8138S: If‘?ﬁag]rlc B’PE%? gl §’é‘8h? ‘HB‘EF‘S Oor 6P, 5{1& ereOf
di vided) LbR SRURDS usdd®¥%ethe n}l@ SfibsBHath Smbﬁnﬁ@&ﬁb&ﬁﬁlems the
be in a variety of forns 1ncluding, for exanple, a
mablshedtie velydkin, fof @xampdanfpd)ra abeutr(Uithdtodibewt; 0.2 man. Suitable metals

. ti.nuous f.or exa
inG i el i e T ReT s Pher: wilS, Sgeomigmy e,
of Iryedu$arBf t&ulsanBidmedefetials OimcHidé f gfodfikthyRher itéleBhthalate),
rovi ded that the nechani cal behavior of the ri

id
poksispdopate eglpss fihes epinirted opeky bpardy adyrpiaygm, stainless Steel and IC 1000
gﬁp u.t.a trate materials
(ax?aﬁl% fﬁ e, g%dé tn%ﬁge%&%%eg%‘?% pol ynmers, inorganic
poI yrterssiliersabitese caebeh sonttroope $dyeesr afdissogamioas, for example,

.pol yners, and rrb| natlons t hereof . Suitabl e organic. ,
d‘ﬁé?‘i%‘? seemensy, Y%gh%ﬁp lent s sgﬁtetc% Gy & ariagy, o g?ﬂ“é including,

fof B&lﬁgﬂ? DlaafidrGe Qi?cte? b xdn gﬂ? Lygghd BaL ¥%e @rcgﬁ’t’ﬂﬁfoﬁ§ web, for example,

pol yésters, pol yurethane pol ystyrénes, pol yol efins,
a mdd. yPer Ifelslhcmtcmbsmtmsan ipolude migyer of ptdrgé o1 a anaiber of layers of the

sallrng gli?%%rnﬁ gifpeéﬁ mﬁteé%lfsebg k21'1 eg tﬂgtgt};ms et Itaaéléc%l E%‘T%’éogt zltlge resilient

suBftchtCRRBESHIISTok RS Reired eiﬂ'ﬁ;ﬁhati@, pol ymers contai ni ng
at least two different nononers including, for
exanidieaesilient substrate is preferably capable of undergomg compression during a

surface modification process. The resiliency, that is, the stiffness in compression and
elastic rebound, of the resilient substrate is related to the modulus in the thickness
direction of the material(s) composing the resilient substrate and the thickness of the
resilient substrate.

The choice of material(s) for the resilient substrate, as well as the thickness of the

resilient substrate, may vary depending on the variables in the process including, for
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terpolynmers and tetrapolynmers). The rigid substrate
may be reinforced. The reinforcenment can be in the
WO e0os0ofs9d | bers or particulate material. SuitaPtBUS2004/020415
materials for use as reinforcenent include, for
exanpl e, organic or inorganic fibers (for exanple,
examptei, teotsnmisitivhagdl thy sulstrhiecairfase béiap neodifigl end tliecfﬂ(edrabraswe
S|I|ca based materjals, for exanple, sa

artb%s g ead 1l lagesnpicle sypsiats: supatc i tap%sef %@@ratus used for
mﬁﬂ%@%fﬂg%ﬁff?@?&f%ag@é% pgagiﬂ?%lﬁgftﬁeo dfa@%r il thegg%s‘%res used it the

e rigl bstr at
mebfngploogkisnent s, the netal sheet is very thin, for
exa Ie, fro bout 0.075 to abou Suita
omee PaRaRRRH. & et il itk adolor Shetrpte, the overal

reﬁh&ﬁ'subs‘ﬁ%ﬁp Bhs a YKk madthsGINQRIAHR abdat 10k g4Pcals (MPa) (for
useful rigid materials include pol y(et hyl ene

exa@lpl@pleshaiamabgut SQd‘ﬂywarIbmaancecorgplawvef tegting afeesifient ceaderials can

epa boar ds nun] i nl eel nd [.C 1000
b B0 o aBr e o BEEY VAR (08, R Bk MR Shinge or ctasic
mé® i) i e thithaéss Qlﬁl%ct@cﬂﬂotbtﬁe Regilodt MTHEa1ES. IABYTN 139023-94 (Standard
di sconti nuous, for exanple, divided into segnents
Testyiaethod dfor empasugng  Sigbdmamic cMechnaicah HOP%#lP%t‘Ef dflastics in
¢ r 0
Cgrgé‘lggsslldrﬂ g@gg% E&%ﬁt{o%x ?cqpllng%sgn P? ntﬁ% u&gcgu% E)F(}d’uhfs Of a resilient
substmm; véhetter bel esiliditaubesitd isent 15ebst 4 atneinaad sibsehisdRatancludes
erial or_a punber of |ayers of the s

t nme
e s i R oo OBRE aINOIPPSOf drasHignt SHtrate may be

defBRRRAI £8brdkeN8 VA 9TMOD56 04 aﬁiﬂhl thEMarSHSE paice J Ere uency of 0.1
acceptable for the desired application. The resil %

His @b@alpaftl@du esjuplrte filer mivhipalc@dipreces$ pressiee.goi ng
|on urln a surface dification process. The .
¢ oo EeyPsii el tan 355 P S0t R myGhgRiBET v atfioe ther
str8bsataix6tidre DOIRE rel@fatioRgs ERShdteEPY dsfebsinat Baiesial fldok@ding it in
to the nodulus in the thickness direction of the
therdefermed §tate velglepibsifprge on stress gicpdasnio meptain defermagiipntip aneasured.
g/ t
In s%gr‘%?r?q%? ré?énfté '?91 e é&g&fhlse ﬁ#ﬁgugg’etta?ra%b-m?6%%e<ﬁl ex%lple at least
abble70%) efkthe $tially appdied egedsi eftdr 1920t oraik e Thisgly r¥f@tryd to herein as
dgpendlng on the variables in_the process including

OFFBIRHHRS 8iress’hand S AsEIMIReGrPYOISt RRMBIFHYRS @B l5rqtdnaserial to no
1e§§fihd}90.§9§hfthl€ﬁ 2B e BE2S b e/ ARARINYE aR [ditifl |sBesst ¥R3 KiloPascals

shape and initial flatness of the substrate surface,
(kP¥ds ayhpevedf atappartanpsrawse (RO Gr- 2606d) fiyd mgaduhingShe feawaning stress
ﬂéfgg exanpl e, planarizing the surface), and the
aftst LA @S sed it the nodifying process.

The resilient substrate can include a wide variety of resilient materials. Examples

of useful resilient materials include, for example, organic polymers including, for
example, thermoplastic, thermoset, and elastomeric organic polymers. Suitable organic
polymers include those organic polymers that are foamed or blown to produce porous
organic structures, that is, foams. Such foams may be prepared from natural or synthetic
rubber or other thermoplastic elastomers including, for example, polyolefins, polyesters,
polyamides, polyurethanes, and copolymers thereof. Suitable synthetic thermoplastic

elastomers include, for example, chloroprene rubbers, ethylene/propylene rubbers, butyl
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In sone enbodi nents, a resilient material including,

for exanple, the overall resilient substrate, has a
wrowsgiesIsrodul us of | ess than about 100 negaPaBCHIS2004/020415

(MPa) (for exanple, |ess than about 50 MPa). Dynam c

conpressive testing of resilient materials can be used
rubbersie agelyButhdiene¥p upolydsdiaias, usEPDM erpolyhet r @olytvinyds chlorides,

Ogyc‘jlggtor age or el aSgCl c nmodul us) in the t hi.ckness
P PPISACSo LT TRE-BukadieneafrPobapEs: aid SESPRriseRsone. eppolymers, and
mixaiB dREHofT eSbndrelieds: foWa F{E%Wﬂeglﬂeﬁth ShakBRMECa copolymer of

l\/bchanlc? properties of Plastics in Conpression |£z¥
palstiydénenamtl ety ¥ioyl wemnnhugfdrm@f\achng s Mddul us of a

resilient substr.ate, whether, i lient substr

o oSl R S Be el iad aDuritfie TBRghdeS felt-based
mAkHALPARWoRE bB wokelTBb&! tnads $hat Tﬁ’cﬁu&@ Yo e xudiRd Lﬂo{?@léﬁn polyester

the resilient substrate nmay be determ ned accor
Ormswmﬁhﬂrg@nmr@w tm@e@mt@iwaven@mdz@mvoaeﬁ metqu@lﬁcy of

0.1 pr el.gad & r.0C

o edBmd & PLRES g9 L AGARD ARG BLEESS inctuae
pcsﬁ(bmcyteﬂ@tcbwlr@d didtheNRaing a@¥igdbladidedthie heide dsilg@mns 3M SCOTCH

rel axation. Stress relaxation is eval uate

bros &WH@D&M@&{M. Blateg Mousging ‘hapei P49 rlat ﬁ@lk&@we@aft@ﬁbdngh density
el%tt &tic PQ gve{lf%ﬁ:efrg&l %ﬁ\%r bt aﬂg ﬁ%@%ﬁ& % ?E'ﬂ'ﬁﬁ'l\qmnesota), EO

or ma | on nmeasur e
EVASﬁobmemtallmﬂb eram|\Soltelt @lawraice] Mastachimett), GMR (F0QS5 polyethylene

exa tlas.t out 7Q¢ of e jniti | applie
foam,ay ‘Sﬂea?rf”é‘r e@%@ﬁ f\lgw J'slfssﬂ» ﬁP%VO& rf?@)f%?fﬂane foam
avaatld &rorh %Bhﬁkn%cSt('I\/ﬁ%ﬁ ngensi Nﬁn&%&ﬁ)’ “ME%@O@Yanfd' Mésooo EVA
conpressing a sanp terial to no less than O.

foams pinikklearora Seaueeld?romtsa} ananSBuTeé Ioptdgnated Nqanvam available
stre scals (kPa) is achieved at room

fr?rg:%%? ?rlfr gée( 1(%5)6} %8E and neasuri ng the renaining
St I esSmmbicedlly 1418616 OHds - halthg g8 dddefdsilRHb $dyet thatafe used in
include a wide variety of resilient materi al s.

ShE;aaﬁ@lmsngo@pqy%malm aksp | suiale. reftrepraampme iof shelya pag d¢ available as

ICqE bﬁ ol ymers including, for exanple,
er nop astl C, her set, and el astoneric organic

pol ymmc‘sabrﬁwet atitle 180 gasiiientpabytney B0, mod tighd subasge 190 can be
an rs that are foanmed or bl own tq produce
m%‘BY%HISQ 1% 1@%{%@9& Et<lrasker by aaliadhmens Fipghamsiin E gRles of
usPRY rR&n PP RAIRHnink Ok Q@fn?&?ént B fieinERabh fo sideRe rmé?lfde for
ot her thernopl astic el astonmers i1 ncluding, for exanple

expuipleo hdifesivs coppbsiestsenechqnaday fasieding, depisky iedatean esd

cophenioRT S EhESiimura i Ao Be BPBle1ah i ronah processes

mélﬁhl‘ﬁifg ORf exenglsliRGhfl beidid, @RELBHiE MEIBAE rhidRIMVS-activated
but yI'r ubbers, Fol ybut adi enes, pol yi soprenes, EPDM

opd1rhgn@extrp@91yq qtt)}q:ast;twcb@qrments arid combinations thereof.

Useful adhesives include, for example, pressure sensitive adhesives, hot melt
adhesives and glue. Suitable pressure sensitive adhesives include a wide variety of
pressure sensitive adhesives including, for example, natural rubber-based adhesives,
(meth)acrylate polymers and copolymers, AB or ABA block copolymers of thermoplastic
rubbers, for example, styrene/butadiene or styrene/isoprene block copolymers available as

KRATON (Shell Chemical Co., Houston, Texas) or polyolefins. Suitable hot melt
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pol ychl or opr enes, styrene-butadi ene copol yners, and

styrene-i soprene copolyners, and m xtures thereof. One
wexaspleof a useful resilient material is a cPEDUSIR4/020415

of pol yethyl ene and ethylvinyl acetate in the form of

a foam Oher useful resilient materials include

" adhediyesriatlnde) €od dxarply) pbBesté bthyleas ethyladetdié & ¥A), polyamides,

nopnwoven or _woven fiber_ mats that_ include,

f
CROX iyng, COPBIIAHPRY theTeoh ofnyiemeembodinents, 4 %f%legi?fb Bsssufficient
cdhBgdvd ﬁ?én@'g)f Jﬁgg%g&%&%&@%qﬂm tHO @?\ﬁgﬁ%gmh ?fx:eé‘ Ire?%tion to each

Exanpl es commercially ava resilien
othertdering luse, iand sudsistaot ty (chéthichbdrer slativn nyder @ordidides) of use.
f oa avai | abl e, under th traal? desi gnati ons 3M SCOTCH
br a Valﬁp(" RAISIBE ZRAY OGHISGE i Wgattpggrge@ﬁ o(ng or more components

todﬁlldféhel’ﬂﬁafo?de;mr%k demetivy ¢l ASEIRARGAl Gnd A8 MhERBRe, for example,
avai | abl € from 3M Conpany, located in St. Paul,
plagemeasping,)retaipn g, fresinna vadulabire dondrinadionttedeot.

Lawr.ence.. sachusetts EVMR,. 1025 I hyl ene foam
o e, YRR IS A (e d STRBRTE. R 4830110, and
supp61$ Qi dembiD2AD, P@éa)ﬁkh/?e& haftcl Pad¥nay abdrabdie abfaoive | fkeke 112 of
Inc. (M nneapolis, nnesota), MC8000 and MC8000 EVA

abrasiesariglei 1bped syderestih phetbsprigdlRG: s Retatiye swmion (for example,
P B BN T LR VP Uelgeh e syt 6 and

abrasiyechriaeiel 11@svith eotitack preesige,triailts an modiFfdtiomosdunifate/ 158.

pol i shi ng operations, are al so suitable. An exanple of
S ucHRaopR e fedvery dird abmsiventrsts Bl toradered (g 15 advanced

oy RS i sil et t
BIPRAPE NPy (B S ESESIE A bl

r el a&00orntsome@oibodirhents, ilye finedastirasi veremitlents @frantisunus belt and the

I f. ful f i ntainin ne conponent .
cofiAfTe 25t e indERetP B OaNe arar e g eho P Ty, * mear drive
mEMARISY ETEOBEIO Sl RS overRsiRad hale RS {(@RE Y ndRHGES), rollers (not

tie layers, and conbinations thereof. The conponents

shewp) aidéer them bash thod shayget Ae pome pabedimsntse tsdewd abrasive article is a
fNGludi r I [ | t.rasoni .

W8 AT B BRSO Doy 8RO, i e

leating efpstof therotiaspasuesd 19,a taksug eoib{noathiowiy. thefiged abrasive article
Usef ul 8dhesi ves include, for exanple, pressure

PAgeR SV ¢ e SURPRESSIFEROLY HOF SrasRle. Achd ongigsSURPRIt gfsgbly, or a rotating
T
fixed cabpdseve métlerialindaxioh dry- vasing thelh@siwesll such that the roll of fixed
abrasive article unwinds from the supply roll and winds onto the take-up roll. The fixed
abrasive article may pass over one or more idler rolls and/or turn bars. In some
embodiments, the supply roll and take-up roll are attached to the support assembly. In
some embodiments, the supply roll and the take-up roll rotate with the support assembly.

In some embodiments, resilient substrate 180, rigid substrate 190, or both may be
indexed relative to platen 170 and/or fixed abrasive article 110.

Abrasive surface 112 comprises a plurality of abrasive composites 130. Generally,

during the surface modification process, top surface 133 of some abrasive composites 130

contact surface 158 of substrate 156. During processing, abrasive particles (not shown) in
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(nmeth)acrylate polynmers and copol yners, AB or ABA
bl ock copol yners of thernoplastic rubbers, for
wWe@x@splesds st yr ene/ but adi ene or styrene/ i sopr eneCHUSIR4/020415
copol ynmers avail abl e as KRATON (Shell Chem cal Co.,
Houst on, Texas) or polyol efins. Suitable hot
abislivieaghhgRisit@s130alodide suffate E58aoPhubstrixel 156St &S processing proceeds,
et hyl ene vinyl acetate (EV epoxi es

A) ,. pol yam des, , .and
abgzshisi eanosies kxeraberode away ﬁl&sg%‘aléw Heifrnly fewgard backing 120. If
th@ERERh YEsASient Eﬁﬁﬁbg%m}ﬁ£ﬁ§§l3@wﬁf B@Mtvgtfeﬁ,né}xéﬁﬁﬁé a fresh supply

resi stance to maintain the conponents I n fiXxe
of et et aboasi teopagtadles @bheowar i ng use, and is resistant to

chem.cal degr tion under conditions use. A,

Car FEgen P8 mh oo ettt Sutports 30 deaRiovrstages of the
suffi& RbdifRAFLCHIPQARE T hel /81104 RSyt thef R[ati @FR)i) of an abrasive

adhesi ve or nechani cal neans including, for exanple,

copipasitssnepipsensd yethainnimber off abgasiteeprsiides presant omtlay tog surface of

conmbi nation thereof. Head unit 150 lie nor mal .
angp BBl B R et hui catriags P Brey Sspheling Tess active due
to Sfep BRnhipl & SH€dhahi aldP€hring lof &ld dbastveCiiitided o @=EdkEin the chemical

bet ween abrasive surface 112 of abrasive article 110

achyidy efiihe giasivsgaigiclesubst rate 156. Rel ative notion (for
exa r . ] ) ) i
cx Ry 8 A, 3955, b AL BembATH, 30 iy st
abaivegiavtecles 340C| &s hkGurfacd bf £ sutisaate (AbestHUnS is medifletl by abrasive
in nodifbcation of sunfa§§)158. I n. some enbodi nents i
copppsite 30:adbresive comppsite; 330 bsromes lesy@clve- ( tiipatexample, abrasive

paRt HYANSRPa) HeSRRALA Fr¥mOop GRhEN SIS |AW) ngor{oaln%i Mi8uleO3b, this will
one or noré conponents of support asse y 200. “I'n
residine aereodiomentths nurheerfdf vaedveaihrasves paréickes SH@ presemt on top surface

ontj nuous helt and. the continuou It is .indexed.b
3334 58 FullaiesRRHE T RGu Tpo R AnvpP Subaer ag hder some
opefatiMg coRGhaM, 9BrasilB@oRBbiitd 330 RAF BrééedurRBahO suRe8nodification
idler (that is, non-driven) rollers (not shown) and/or

preagsh Besion (inelvesHbowparingawsnel kindss dheh ebrasivh eompesig 330. As

Ry tigle |. . i Y h o)
BB TENGPEL bbb Bld LR ABIRS g Relib e
33Beadi fagghedgeivefpattivtes3dD! arcexpeded to a take-up roll
(not_shown). The fixed abrasive article passes over

t he Witpporte sibsEaiey gnd pg¢ereg@a}?pp}&ratg1gs,@(g{dpt&§1§f gbrasive composite
339UHROhbt %é@gpla%)deQBt éh ﬁ&%lefgqteﬁﬂy SRPREL A3 %ﬁﬁégﬁ ¥} Figure 3d, this

such that the abrasive art e 1s adjacent t support
massenbliy a sibsarftialg dedived simbenot aaive absasivedexecded$40 present on

rotati t take-up rol uch that the roll of fixed
b SicEiep 9 BF Erb e Satiasds #om t he-supply ol | and

Wi Ndss @iRdiRsddEbdvakR ThHY BePpdssibld'® mbdiyl tiRbia8dM@or example, add a

article may pass over one or nore idler rolls and/or
plastieigey de snablp oz swbanegixweliorent ¢n abrsiveugepippsite Mheamaodifying the
su} ckeeéfu P perlrglcllﬂaragu%s@gtte i eerda %)aortitcu &r s‘?’elf%?%%éragrsfgs %&Pciiéf()ns! r‘However,
this may lead to unacceptably high rates of erosion with other substrates or under other
operating conditions.

It is also possible to condition the fixed abrasive article in a process separate from

the substrate surface modification process. Conditioning generally involves applying a

conditioning pad (for example, a diamond conditioning pad) to the abrasive surface of a

-16 -



10

15

20

25

30

sonme enbodi nents, the supply roll and the take-up roll
rotate with the support assenbly. In sone enbodi nents,
w0 e®soieane substrate 180, rigid substrate 190, POY/URIINE020415
may be indexed relative to platen 170 and/or fi xed
abrasive article 110. Abrasive surface 112 conprises a
fixdduabeidsiteyartiélealdy bmil veapphiep and thescohdBionEeneidab moved relative to the

durin face dificatjgn ocess, top sur
v ol S R s pt 0 Aosesti pempesiienr Thfctivates e
abkadveOtoriptiifibd, &t &tihe FresiPedy ﬁﬁfa@é@@%sﬂréﬁﬁ’ab%f\%?a}‘t?cles However,

particles (not shown) i nabrasive conposites 130 modi f
thesy cprdidoniBg rsqulmsbgddimreal 18@ipmnt parok essiungbies o ceé dmay require

ve conpositgs .130 na e a subst ant i
SRR SRaRGPY By S 5 I RN G REPLOF hed abrasive
arﬁblfaftb GhRItty, tha Riidsde VoF acﬁﬂiﬁ@ﬁb twaflela36pitatd phrEoAGE ML RM abrasive
ensurl ng a fresh sup p@é of active abrasive particles

ar(l gtls gqaggﬂmgnedph@we\@g 1t10ngbem1§|qm§|c®ngﬁnﬁg¢s\@e still required.
CRIRRRL i ALCAABn S BAATSH o B AULEGFostc e

occedsatvith e:oatrblled eyosivh. allagler qﬁec\te of adepas i dre thé‘ught to contribute to
reggag ent ed by the nunber of abrasjve particles

SCEHChing of p Seiiace L Ereotubsirata Being Madifisshposi t e.
t [ .
OWMElre BIMARS 'efﬁbda%gp&%f tfle BRYCA! 1A0ediBh %ﬁeﬂe}?é@heg abrasive

or exa cal wearin
aradle dd0vmdpots ol €81 aotivaticlec Sedse 458 vheubstretei 456I contacts abrasive

i yi f the ab I I
sofirs §14 bs 33ed pPuBpa IR a8 et sttt Bl iencii by suvpor
asbEmBly 400, WiSicR ioasirkes paitdd ahes réﬂ%nt %yetrh&(ﬁ widiacayQf 490, and
a substrate (not shown) is nodified by abrasive

spaesip ). t pagge S08 Breasbiowa positipnes batwaa0rigid dure 490 ewbfixed abrasive

[ [ rasive rtigles 34 be .
RS TR e
antdhiesiliémtl layéred80.t Ihrsogner @ﬁbkﬁ‘dlmeﬂtsl BpdcB® 5007BRK W located between

resent on top surface

actlve abrasi ve particles 340
reghent layeg 4 ﬁ%ﬂ@ E@E’Pt“ 7Py, %SQ@%@B&)@WGW thg supRArt gsgerably comprises
adW¥eld alsﬁg&s s SHPSk s adtdivy ri%’%'is Sgg&epsoﬁﬁftbgg)ge ent at the interface

condi t abrasfve conposite may e
betvtn@nwyfpaxre)f adelcdnt tgeisodn pome esdbodibnamsy, spacens\&ﬁ[)\tm Hehlecated at

ri a of binder 345 of abrasive conposite 330.
m%s?%%ﬁﬁ V\%}/?‘f %ure 3c, after region 350 of abrasive
CoNEASdohR: é’lﬁ@odlﬁleﬁtrsoﬁf‘a@ersfﬂﬁsfhaﬂ/ QR el hra&H. 333 ex% le, in some
fresh abrasive particles 340" are exposed. Wth so

enhogynems, dlae @n@tmmféhe sroners opertetirayidedby variagioss in the thickness of
not. erode or e

es
o BRI AR, IRCR B SRR gt E08R e ingBRnt in the
sup%)tt assedbly. I18 sams lébﬁio@ii\ﬁén@d ke fupekitiesk the FPREersaha@Bd pA®ided by
rasive_ particles 340 present on
variations in the mechanical properties (for example, density, modulus, etc.) of one or
more of the rigid substrate, the resilient substrate, and other layers. In some embodiments,
the function of the spacers may be provided by raised regions and/or grooves in the platen.
Although four parallel spacers 500 having rectangular cross-sections are shown in
Figure 4, the number, shape, dimensions and orientation of spacers 500 may be varied. In
some embodiments, spacers 500 may have the same or different dimensions. The gap

between adjacent spacers may be substantially constant or it may be varied.
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top surface 333 of abrasive conposite 330. As

di scussed above, it may be possible to nodify the
whemwderesfd or exanpl e, add a plasticizer) to enel/ESm04/020415

enhance erosion of an abrasive conposite when

nodi fying the surface of a particul ar substrate under

a paNvbimallfarceNeis applied &r absinge d56,ditddobsasiidamiale #10, and support

oo e 8P 5SS TRl  er B S 48 and i

sut 06412 8P dbradite hiSicR! 410. FRPHOP h&ehBlF AW atiAly HBGulhicX 8 contact
abrasive article in a process separate from'he

Pigeyss. r Bhal i spdtied evaniaihng i thei supp it essesbly, Gorrdiatmiptm ithegpresence of

ner al i nvol ves applying a canditi.onin d (fo
B R VBT AR AR BB i hdeifl one or more
lagpeis f pereré radibuedf aihas iad@ 16Wéd 6biftact préRak. | GeadBlly, efe contact
and the conditioning pad is noved relative to the
PrapEs Wil Reybighek it diyirediony proxithete espaesrd $0Bf relatize to the contact
WY ' Thi ' e rasl v
R SAS I SEUBRTIrb AR e JpBEhor B Fork S S; el someratty, e
cambrcapicsergaill be higher iahe wgionstphdamaendédsi viitré18ne or more layers of
requires addi.tional  equi pnent and consumabl es, and nay
the BPPE aseqyRbly; @e ptPHr‘g%fs 8T Vet Epsexample. prregher sdensity or greater
. | . s .
P ol b RE e BRSO sl (Bt SelRtffihese arcas,
sepabPatieg pdstrate mafificdtionf releticre alpotami @és amchted between substrate 456

afioRSi afrase NP, FES shrBRation e Epuact Bressure and relative
m6QR 0 jeat ROeBABH foRYs heiheMiftehBEIBEWREL §8Bsi0E shiftfce 412 of fixed
abrasi ve conposite than occurs with controll ed

abspstes aiticlel 4HYend shdecesdF ofi ewsirotead¥S. t Abagipatialomodulation of the

' n [ l.e .scratchi ng.of .the rface.of .
B! PLRUE BRI, B gD %8 hBE K R0N novng
highrd edntaetiresfiret widl Heragsoenited wite Bighenerovibef@ts) fi xed

abrasive article 410 undergoes in situ activation. _
Sur f3cePms ergodinpss r hete 156 RylALtd wBioas| lehighr ergpien force

fif asive arti : i ye [ -
ot A R S R Y imens e
ereuerpfaresssin pivatoe motd Gegions siif lhi ghndrosiay dorcel 8@, substgitihllyajesame. In

490, and spacers 500. . Spacers, 500. are_sho posi tioned i
sof YRERIPPRR GOF SB1OTA55 A Shbseaial A TVE® agmors o T erosion
fottkQure !:dbstéﬁﬂﬁlfi!ﬁ@ QEhHEEN SomsSBABEIitheRQOthERYosRE fbRESiEHv0 or more

between rigid |layer 490 and resilient [ayer 480. In

regighe Ok Hgbdirpwen £rce packifferes00Imsymb embodiatcet, et aesion forces in

L.} isent r_480 apngd. platen 470. |n.some . .
sob R, &P Es Bl 0 MeR BT % oy PR . erosiom force in
eatlay®ths redions dhaghidresiom eiresSis Wa 1Tl caste ESactiSRRBERS SxdBdbrid®ve article.

present at the interface between any pair of adjacent

| ay dP $ORe sBediEinEd ieenis ¢, PluihieefaeBions plelpwhrsosion fresd In some
enﬁ;odiments, the erosion forces in two or more regions of low erosion force are
substantially the same. In some embodiments, the erosion forces in substantially all of the
regions of low erosion force are substantially the same. In some embodiments, the erosion
forces in two or more regions of low erosion force are different. In some embodiments,

the erosion forces in substantially all of the regions of low erosion force are different.
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nore than one interface. L sone enbodi nents, spacers
500 may not be present. For exanple, in sone
werodidsent s, the function of the spacers nmay BPET/US2004/020415
provi ded by variations in the thickness of one or nore
of the rigid substrate, the resilient substrate, or
ot hdﬁginayée skovpy éissetgion of ffﬁstsemﬂﬁﬁtfoﬁﬁﬁ@blsgbohdaegien of second
unction of the spacers ma
erﬂ%l% ?%r@?j gﬂ@ a@é% ac{ TSI St eronie i 360 Ff)éﬁéwt. cggsion force is
gréa{t&r thar zﬂ‘f@h\%ragqeéﬁél&}{ for@@ qultuﬁ flﬁE e )Ol‘pf) ffe eRfmdﬁWc?ce 520 is a
of the rigid substrate, resi strate and
regichef highyeeosgon fomces it sencbmlchndemr@ c:rotsime fbmn&:ane dess ofiant the average

er3 g it it i g BRon AT PHSOGRut Rist S 8 S sesign of third

er®$16h Far¥é 86O %%ie@ﬁﬁb”cﬁ'lo@ re@@s?orﬁ gsitd. e Bb8ndRBYBethfen regions of
Figure 4, the nunber, gg di mensi ons and
t

high jasdtlawi ension fepaceiks b5 enmjnedeby dor edample, ghsnsize, shape, and

S e 0 h the s
orRRED SR lient R chrcote sty 8 Bl Reliy sivingrige o the
spaBllyb@osulbiet @6htacd [bryssﬁﬁm ST 1&@& botindakiesray nbﬁnecessar correspond to
varied. Normal force Nis applied to substrate 456y

the poundaries ofspeeraf¥l-cl e 410, and support assenbl y 400
cr eafl Q(?gg 2%% r(rj;@ﬁtgs %Ufa@w@%ﬁ@fa%@ E%fcﬁc b?::fnswe article 410

substr rasive surface rasi
substhntcAlly o@ilﬁ)mﬁup poﬁaceaéi;iSenﬁ)d;qbskiﬁe 4§ﬁat1na;bh1¢ emﬂﬁhalhmén‘;ts abrasive

t act re sure Tha tial_,variations in

suffie 418 g ndted HEREALLY e ik fp Pt ace (S hebugRTcadagent regions of
h@&@ggﬁ@aﬁ&gé@r vari at i ons in rrechanl cal properties
and/or the thickness of one or nore | ayers, generate

r eglfb@lsreéfa shpyh ebrasirie Ci)mmmtecﬁﬁﬂtlacsthmdersgmn ®f second erosion force

the .co ressure w 1
S RbfteivE e PiuFe PR uPERESdt Satlan weRedORE el LEF exampe,
th@re €58 UeRtivelyt fe@ef QBIONS FHrONEBEL drh ol 8iRSacB 33 ENFor example,
spacers 500. Likew se, generall the contact pressure

abygsiie eRmpRsERS0; may have dgrtisinatast ax medifyingr bassuifses @ne or more
suB&F%éérsﬁE%rl? wab YR §citRffatetdh eAtSlEQs? ?(gﬁe %Lgﬁlt%g '§J§!’, bf %I%tﬂtvg 'c&lﬁ‘fjgsne 550

ave, for exa
coatnr esfcy dS&uﬁusiubstratarzlGM(hnmg prncdshﬂgr egs @ﬂﬁzessmg proceeds and

he b t th
ol 400 b HROHE Rt GHoA el Bt FVES HODRUHCESES of Alratiag composte
550 ke Sffe BB a)tfeabfla%@eamnﬁdsﬁ@%s@kze G8dited ak! f&' ﬁ)@e abrasive

The conbi nati on of the contact pressure and’ rel at
panttlésib2Q@r¢ eatyed éroer dgiwve daonposge 850, t0h bedomeeles seactive.

410 BB PR REN Sl BF Tnistidh b ST sk B 1eBnE erosion

forme B0 1@5\1&516?1@&) ﬁ@tﬂtaﬁbcﬁbrﬁﬁ% SHMmBodifeesBEand 8YRBIrRh abrasive
high and | ow erosion force, that Is, regions having

pariciese 5520 thahcis, FPEsYar eompesite b3S g8 ot atasiyaifilt s Bitghedn some
enﬁ)ro(aﬁh&ﬂs,fﬁ) &fve composite 550 may undergo some level of erosion in second

region of second erosion force 540. However, the amount of erosion may not be sufficient
to activate the composite, that is create a surface having sufficient fresh abrasive particles
to restore the cut rate of the composite to the desired level, or to increase the steady-state

cut rate to the desired level.
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In sone enbodi nents, there is a plurality of regions
of high erosion force separated by gaps conprising
wo eg@sonsIof | ow erosion force. In sone enbodi nRCL/BES20041€20415
erosion forces in two or nore regions of high erosion
force are substantially the sane. In sone enbodi nents,
t he Figmsisbrshbas abmsive cotipsbians3tdn frsatdgioaf oft fist éx@gﬂoﬁ iSrce 520.
n force are substantially the sane

A%{?ﬁfgl %f%gr&; 5 sof ARSI SPRALIP B Sontakist e seHaGeplehe subsirat
(nf)ﬁ%iogﬁﬁnenfrmg pgﬂcee@srél? S?ginf)r?ﬁé‘sgm rﬁo@eﬁ{)eﬁﬁg %rfaz{el c))/fsfg]grsubstrate is

orce§ in substantia
modified dyrabgasorespaficles gB2 exf @@rasrvef@mqmsﬂe &36i fAbogetie. high erosion
sl an f

fopan it e o ST eigrioR dp iR 520 & SKEHFIONcIS eFfHle HOFRRSSS of abrasive

coRiPoditd 30, @l xpSsing ﬁlr%é@"%%m@réﬁ%bﬁasw%ﬁﬁhﬁ:lésssﬁ Thus, in first
plurallty of regions of |ow erosion force. In sone

reginh odfi fimsh expsion r@r 52& aabréspiec emnpasite \i30oundergaes rie gitorestivation

o} 0si;on f ubs ant.i Iy the same. In
W%%%@%‘&W%%HP& ef‘lgg‘EﬁCSﬁ ?’g?bcsg ' n substantiall y

al | wheit hge raBﬂﬂsﬁBSar@lf:ld RWingeRsl edathver &t Gupport assembly, some

substantlally the same. In sone enbodi nents, the

abEISHEi ‘&mﬂ%ktéseéd‘faﬁc% Wi seqrnd eregioni efnsecond leenicsy BupmA40 to first
reélgﬁ OF i %r(g fc%rgZOSsgﬁ@alﬂF@qgﬂﬂﬁﬂgx%‘g atcﬂsatﬁ)r OSABQ some abrasive

orces I n su ant|aII I'ons 0
coﬁrposiitasnviﬂmda&nm feondfitd ecgord ofHigueesidn $dsmw§2® to ﬁhﬁrd reg1on of third

region of first erosjon force 520, seco regi on
cre GRS ISR 1y SBll Saprimis do ey SP@‘@%‘?#W gy 458,
ter gﬁf”lgﬂefSQ 586w MR asilO Borhp bt 59095 'ttﬁﬂi e foﬁ%f It8ir DEBR08 Force 560.

average erosion force, that i§, first region
Atofeaét ito[s butaco T3 roff abraseves@aNpasita 576 gooiacofthd sgtﬁaoemfsth@ ubstrate

eSS RSB S BB BB BBy e
m6&difis® aNehasios L}igﬂlcﬂ&r 692 SAOaBdvd RohihotiRQIS00, ee bifediFeness of

erosi on force O are regions of | ow erosion force.
abrasveaunsit 840 pereduesd pedbAsaraplehibypsivn gaitisles &78sire gemoved

fr&ﬁ 551%’51\% L{)jmgc?sltg 56 r(ﬂh{é@&‘l}l@ é’gﬁ% @ﬁ%{q% g%? lngerch{l)\{lﬁaelg} e%?e’ctwe), or less

rrentation o
chtmiaily effeaifvet he support assenbly giving rise to the
spatially nodﬁlated cont act pressure These boundari es

do rBEOREcaRedrmanss, ¢ 136 prgsian derce i thislirgion @<thisd erosion force
569PRCEt Ssubifent | B a%ﬁ%eedm%%er@%é%mt@bgﬂs' F—Fm%%lf afeBafdd Zbrasive

of fixed abrasive article 410 substanti a conforns
compositr PHL &vad B8tivhed ibsity athen 4656 as pressne fambmglmeodt frst erosion

abr face 41 ot substantlall onf.grm.t o
fo 0, SaR bR ol S22 TG BnEn PP VGG Sdm (g abrasive
coRpRSIEUS T is el Pt PbeSneMSerAbiEASt (RoliRAMOSItRe 486 of Bubstrate 458

second regi on of second erosion force
than abrasive composite 550 which has modified one or more surfaces since being
activated.

In some embodiments, abrasive composite 570 may undergo some level of erosion

in third region of third erosion force 560. However, the amount of erosion may not be
sufficient to activate the composite, that is create a surface having sufficient fresh abrasive

particles to restore the cut rate of the composite to the desired level, or to increase the

steady-state cut rate to the desired level.
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540. Abrasive conposite 550 is shown in a state of
decreased activation (for exanple, there are
wOo edoaniesed y fewer abrasive particles 552 on t opCHUST08€E20415
553). For exanpl e, abrasive conposite 550 nay have
participated in nodifying the surface one or nore
subslfrtas gap detveeni ddjavast b@8érsdsttoy ainall, th8terbdas tfofc®fnay not be
urface 553 of abrasive conposite 550 _contacts surface
adgguately rapddatpd tBatisetheupieh grosincioacs Wyl badngyiliciendprigtivate the
BRAQREEHE NG S A i Rhs! hd |
: by abr aslleve par tsié’? ghse g%zﬁ%ﬁgﬁcgéﬁgreg%so@égg@g%8f%ore layer
thidkeessés @e vanah os s gofns adreasthe enechapod iptapeBiEd off sn¢ edmordayers of
as, for ex | e, abrasive particles 552 are renpved
the SERROLLISEETRN Al s fhe Heton frepEryhet bed cayger Bodylated. The
mERHBmeFROHRRbSnd bRGhd RWCRARS P E(fbi )éa%&éﬁ@dc ibilit
regi ong]%? sgg_%%d erosi on force gﬁo&fei S ie(nsuff:fi [ e’ntontlpcgesSl n,
rigidity.\centormibidisy, eéc. L ohfhedpyess EBoted intwoepabe spacesshand the substrate

rasi,ve particles 552 hat .i abrasi ve co It .
beSBh ARGt Bl i, Bt et Lafy BePeolhE Nt AR i Sibstrate being
madifiag. ViheGRiTRAGINt €apSHly ARY d¢PER] BF dHasMidmRV@®r Gample, the width,

erosion in second regi on of second erosion force 40.

lepgheangs thickpess h Al peclymicat pEipstiies®y throtpaperss (iheimaingnem gap may
hvat ' . [ I .2.1S e . .. .
Ik 9ARbY K5 eSS RRPRE}ScIAl s bR iRy b gaions
orfehve nourt layatsevf dfe dulpporc asspdist.e to the desired | evel, or
to increase tg,e steady-state cut rate to the desired

| evel SPIG SIS, R hirkasss\d oap RpBYOrE Byersan the suppat assembly

62810 fhelrkiBdnt SR : | : .
( surfagé3 533 of nébr%ga%ﬂ%g[ %g@%gatg%eg%ﬁ?{égﬁcgﬁ?ﬁevary spatially.

As befoss evlegn 2 Isebstuabes isr etingacfadowith remweDrasive arigle supported by such a

rocessi ng. rocessi ng proceeds, the surface of th
B ELESEPDS w B PRER N aBP BEF T pp e P 55 opasicbly may
cafb¥ a§pjau el HedNATnt & tBSContA pRssirBe This Ghayere @it B fiRf £Gion of high
in first region of first erosion force 520 is

eresign farpeprd 8 seeanddesgipn ofilow essoroforethr Byiaperapsigisossiection of the
- ' syr.f 33 re rasi\v . :
vapidlon if 8 SUBRRLCHE G dor SRERETRY BOP7TE, gipensions.
sphang etSR Ghe leibh laﬂisix_m foarpeil lie%luﬁ%ené m(}ii ec_Etgxa&zStrI]lb labﬁz'ksigvld composites,
ctivation while s t aneousl y nodi fying the surface
anafthealogwgil?% e WHILFE eheh b ey SLTaon G s i ndexed
rel ahi \end @mbB&intMRPhe ASRETEAY propliiRs A &% ¥ more layers (for

conposi tes advance from second region of second
exemplsi dhe fabrasive54lickep the miglid rlegirotheofesiliens tlayer,ofieoplaten, or any

force 520 where they w |l .ynder activation. Also,. ,
adg o IRFerioRy B it Pwaiigtin madila comr R upssnd Vield firs and
seé @@l RBicAs of NG afd Ok QRosiH e 48sgebrivel.r ok @REh@PleOthe density,
third erosion force 560 where they will continue to
hapangss ptiness aenpswillitys gipsipluat elasgtB8y, and/or relaxation time of one or

more layers may be adjusted. The variation in the mechanical property and/or properties
may be selected to create a first region of high erosion force sufficient to activate abrasive
composites, and a second region of low erosion force, wherein the low erosion force is less
than the high erosion force.

In some embodiments, grooves may be placed in one or more layers of the support

assembly. The size, shape, and locations of the grooves may be selected such that the
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Fi gure 5c shows abrasive conposite 570 in third region
of third erosion force 560. At |east top surface 573
wW@bhooalor&sé ve conposite 570 contacts the surfackCDiS100€020415
substrate (not shown) during processing. As processing
proceeds, and the surface of the substrate is nodified
grbyveslpradiceen fint tdgtdrest bigh epdsic@bforsd el & sa@dirkgioh 9 low erosion
the effectiveness of abrasive conposite 570 is reduced,
force, wheteinsthe higtecrosion daiicy ds pHeiPR) l@sctyate sheatrasivs eqmposites and
th ARIERBATONE iORRR I nikroQbn REEQT® WOTN (LhAt is,
| ess mechanically eftecti e% , or T'ess chemcally
ef f elotsome.enibodsmames, e rphuwliityef fisst r¢diens afligr erssion férogscmd/or a
in.third region of .third erpsion faorce 560 | s not
Pl e sEsAna s REY PR PR RS T SOrbel S, %, shape, and
JoF¥UORY Bf the FRGAHUE Qe 3SHiNB RATROFrIcA prdHddBHatht hipdleeSion
in situ when it was present in first region of fitrst
foroes siesnficent ¢o &Zi)’,ateftﬁé gbrasiie enpasitpaand the dev BipRicarferces are less

nt. on.top surface 573, t.hus aprasive conposit
et B b Fortit, TRESE Pt Risaine Hesl e hich of the
pletdlifya€irda6giohs s habstatiallg & sahan [2bsms byiBoGRIRRAShE @rosion
550 whi ch has nodified one or nore surfaces since
forses Hueash of thetrderalityrpf dbstacgintioddr diffarent. dbseme embodiments, the

. ' ) f ' i n
SRR 5o L8 [, IESES5 SR AL o8 SEGTAON oy
soareuittodnfierts, tisd @nsiomyorastin bechsoffthe piuedlity bbscaciid xeglods are

.f.he conposite, that is create a surface having
didefPR ci ent fresh abrasive particles to restore the cut

r at ' I I :
055k U LR 1 e
wheaein the first tegioga prezepaveted badj sap eninpsipiag @rregips of lww erosion force.

small, . the erosion force ot ade t el
In 330 tapl el e 4 RESIAT T BB G SR GEE: et then 19 mm, or
gréaétthdd 30 @i, of Qredfel theatsd g abrasive article.

Li kewi se, if the gap between adj acent regi ons where

one Tde agesmbly.dpepding theyppere assamblyand thel fixest ahragyoarticle, can be
) kcal -pr | e f r re layer .
w0 gAY SRR g SRSEAL 2508 AP LR e
artivAgs met ajparend depnattae Yesmigtibataddve, The d18d) irdTh @aghe NYre specific
depend on the nechanical properties (for exanple,
exphiss asl9MSi ty, rigidity, conformability, etc.) of

the Thayebsrdi0 adlyest Bt é\%ﬁﬁgﬁnegﬁa hcpaﬁct?er oﬁffﬁ{:fl? th‘ example, abraded,

substrate bei ng nodi fi the nunmper o yers
pohigtedegounhelapsceat o dnatwiseenslified, using alfeied gbrasoie faiteedke. In some

el THA o] i i ot Ak R ES 8 ig. seflium arsenide
geirfiri;é}ﬁ&ﬁ,i 6AkapphRR &hdfee S 1P orhd @mbBaGRNSs, tHSubite "M 88Rlass. In

y . .
some embodiments, processes involve the modification of a surface of a semiconductor

substrate. In some embodiments, processing may incorporate methods of chemical
mechanical polishing.

A semiconductor substrate can comprise a microelectronic device such as a
semiconductor wafer. A semiconductor wafer may comprise either a substantially pure
surface or a surface processed with a coating or another material. Specifically, a

semiconductor wafer may be in the form of a blank wafer (that is, a wafer prior to
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al so depend on the magnitude of the thickness and/or
nmechani cal property variations in one or nore | ayers
wo@Rooshessupport assenbly. In some enbodi nent s, PETIES2004/020415
t hi ckness of one or nore layers in the support
assenbly (for exanple, the resilient substrate, the
proc¢egsidg sfobshe aiuepost e pddadi e Ropaiaphicalrefyatvs ysusPadsi fletaylized and
As before, when a substrate |Is contacted with an

m%%tagi a@ASYP¥ BTOSCSSE POFT ddably. sUafFr AL hat becasuliFpieg to one or
RBcOhTBlie s%cs‘dd ® %gﬁghﬁgl fetatl&eslsw &%u%fer %rf&%f; The term

sup ort aSse a spatia ['ation o
pmnessdtwq;felé’sscluées Ehm 1 isagt limsed to, |“blaake£ti weitfers erglwhmmtﬂle entire

0 e .and a cond re | ow erosjon ., .
xPRDTHRGE Shbe Ste i Sag ob B Bimemoiental G 3ol Siigon dioxide).
Ord'@rdahie kNQSIS tRE th&tBod AURT b8 JustfufTis CYRIB! Be ddpBs® ZBrface of a

shape, di nmensions, spacing, etc.), the high erosion
sefnigomductpt Wafis inclfiéscpranbr myreciétglaoxide-hentaipingsirgas, for example,
the low erosion force will be |ess

Sﬂﬁ?&rﬁio?’ﬂéeﬁ?rﬁﬂng\g%?agn force. In sone enbodi nents, the

nMechvBihead op iREEYinkes sWstrR8 SutfcdBsify laapRiISak {sve art1cle are well
exanpl e, the abrasive article, the rigid la

koo, pp rg@nqral%e icludgecoplagtion 2 HPstEty 2Bd @i @X@%@faﬂlﬁyé‘ﬁ@ e with a
deg?%d €r§ ﬁYl?% e a?wg ttlggloilr?}é e%%géﬂa ‘r?é)?a(t) ?ﬁﬂt ﬂ)ﬁetar F}g&fo?ﬁ' o otherwise,

beam&mnbmnforce respectlvely For exanple, the density,
har dness, stiffness, ibility, nodu
el aglp SEPEyPmboAHRGHS, SRt %@m%ﬁ%qwaaf eﬁ@dwe%@e presence of a

w&ﬁ}ﬁ%r fui®h BEntAd With &fe sEBﬁraY@%h@tthQ Fixel éﬂ?gswe article. In some
mechani cal property and/or properties nay be sel ected

enthpdomerts.ethe forlsing ridgdors chodengbased ogi dhe f popeties (for example,

sufficient .to i vate .ab i ve. conposites
cofthontiny SUER BRIl JHE t SRR e PRI e fspired surface
m&difsitdn ket | J1veRSE taiRBtAD eoﬂﬂlcglﬂxagrr%suﬁ@ fdkgRe. | NIn  some
some enbodi nent s, Id%]:looves may be placed in one or nore

emhpgapentsfthe feorking naaé/s@qmnﬂyme Tﬁ@r%qezseng Jhgpabinghign with the
ﬁ;!t %@%ds%sart%fle tgr% gﬁ Qgg«gﬁm g&%n?c?i cﬁ%lﬁ%ﬁspltlg&sg hﬁér example, the

egrooves produ Irs ero

chémidab palishige seSidodongs wheh blaglw oempshﬁxh irf ﬂfeClE]uld reacts with the

wherein the high erosion force is sufficient to
SiQgtd Varnea sdacelnyes io¥ eilicompydioksilss.afitie ifvehdnisal pragsssovecurs when

force is |l ess than the high erosion force. In sone
angiipstierasiinle renapvisp theapetehhygroxide Bemitbgswfaseof hi gh

ero e e

ow braEe ar RN, Y ScBHE T Beltal S R L R Tof brampte
tap GaRk, cmftﬂledfwzttére)rfdlefo&tzeémhta:e Cameratlggihe weorkiay flaéd aids processing
i var ed provi ded that the high eroilon forces are

in SRbinalih withdhe Ayt AckdhEER S hp§ehanical golishingeprocess.
DY B QBEQARA] PEFRE A PRISERS, the working fluid may react with the outer or

exposed wafer surface. Then during the mechanical portion of processing, the abrasive
article may remove this reaction product.

During the processing of some surfaces, it is preferred that the working fluid is an
aqueous solution that includes a chemical etchant such as an oxidizing material or agent.
For example, chemical polishing of copper may occur when an oxidizing agent in the

working fluid reacts with the copper to form a surface layer of copper oxides.
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than the high erosion forces. In sone enbodi nents, the
erosion forces in each of the plurality of first

w0 e@sonsI@r e substantially the sane. In sone PCT/US2004/020415

enbodi nents, the erosion forces in each of the

plurality of first regions are different. In sone
Aétrativelp,ths metah enag st letemoveBedHanRal N af theh eeact with ingredients

tgur ality of second regions are substantially the
indheworliing f8ile enbodi nents, the erosion forces in each

of t f

O B e L, 5500 0 PR ALl 4 808 pokhing agns.
Eparogleoof Suitabde aomplesing, agehwriacindd htkafine amniongd suth & #mmonium

arate ap o r|S|n a regi.on of |ow erosion
hyEpRge wi % %%'H%nﬂ HierAnd oty fgmwgl gite artrdditives. gmmonium

cdiRdate) FerflX AltREE and E@rﬁBi%ﬁh&ﬂ%%Her@@f mm or greater than
O mm or greater than 55 nm. The assenbly, including

t he Bugses @mb@@mflsytbamﬂ)mm@mﬁg Agaht aimyalsd ¥ encootlenthte,complexing

S0 oM ol S iRty yhen o ey SariTElias: Sroryiates,

thﬂﬂﬁl@i efdthddod Binlile afte@e Nike! TP Sorid@BodiRhts atlhé @oﬁlﬁieﬁfn% agent may
to the nore speC|f|c exanpl es as fol |l ows.
besy puttidentteegmplexing peen saely a5t for @mple,anulbéerﬁ@td icbinglexing agents,

ty%ﬁ%llfméi&t é@%}rg'%e%d ‘and? %ﬁlﬁ@eﬁﬁjate a&}b& lic B!:l na%rqd/zgf gheni r%;:ﬂts

W Sé no Siveée ar
sosxmrembmﬂxménme Riisabld Immlﬁddmsdtds ahgndsainchee thviéedianitE, diethylene-
anple silicon, gallium arsenide er mani um _or

@515%.“&1 ?eé?tramlﬁe’s%rn%métﬁﬁ%%nﬁéh‘?r§°ft sgp smpadimentsy suitable
mﬁﬁd@ﬁtﬁt%scarll)cﬁcyﬁe HRids %g%rnfﬁ B SaltPRARRSERid MO MEtatidGcid, oxalic
nodi fication a surface of a sem conduct or
acddy lgdaoaicencid, mtsmareet@rdmﬂ IOITemlbmammdh&som dnrragne embodiments, the

co&p@%{}g %) ragetalu &ag%%%%%g@%g%&g& alﬁl% G Qggrlnglgl gl (c)lln!a Slr}]llsﬁg L-proline,

andl €IRAbeChAIPAES HEMIiRE a8 sich & BEPTACONIMAEREmMRIBhacetic acid
A sem conductor wafer may conprise either a

m@u5§ﬂﬁﬁ¥@ﬁwmﬂﬂﬁ%re surface or a surface processed with

a cogt e
< emo@ Oshglgc% roﬁﬂv\llg Ii]sr, lihneamgg)rg(;ﬂ%afllmg %Pa P{r%lno?n %r’g%tﬂlg ﬁp(mpound having
botlafagcarbdrhydic dckd fancti@hdlr giotup @ihdtDpERae fahdtdnhbkrdupeselected from
ur pose of addi ng topographi cal features such as
"E*B? fnq lzf’gldle%m&l PHTEGI PRPPHEICHISe HiS) Organic CompeunssmAy wenBFise one or
b (B YOI A okl BT, 808 SUBLESHEN Mt v
antica xehend/v&fnetiomll gfapegleckderdmn ram1ﬁqzsramddﬁihé£k waf @ire embodiments,

th? ﬁem ﬁdnlcﬁ%naé rﬁrp{xé i q}l t|he rgllt)ﬁead p(t)sqflon k%lelg’crllxif(emto the fcarboxyhc acid

functional group. In some embodiments, amino acids, including, for example, alpha-

amino acids (for example, L-proline, glycine, alanine, arginine, and lysine), may be used.
In some embodiments, the concentration of the organic compound in the working fluid is
greater than about 0.1% by weight (for example, greater than about 0.5% by weight). In
some embodiments, the concentration of the organic compound in the working fluid is less
than about 20% by weight (for example, less than about 10% by weight).

In some embodiments, the working fluid contains oxidizing and/or bleaching

agents such as, for example, transition metal complexes such as ferricyanide, ammonium
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exposed surface of the wafer is nmade of the sane

material (for exanple, silicon dioxide). One area in
waokioshidshe nmet hod can be useful is where the er@DESH04/020415

surface of a sem conductor wafer includes one or nore

met al oxi de-contai ning areas, for exanple, silicon

feeti o BDIRY, Canhahinh Grat eXsate, l\&tlﬁwdﬁraﬂa‘ amdbdiMinNfer@c oxalate, cupric
substrate surface using a fixed abrasive article are

Ciffalie) CUPRIGRs: af&nalrg@rgélﬂ%@mﬁgﬁ FUREIC RAC TRAH (CHRHS tgirafe, and the like.
subsfr gl &gﬁ’o t§el‘ﬂe %Qfl@e%'tr\éﬁ‘ 25 He! & 1&;811%‘ tag?eh% il working
pressure an at Pve motion. Tor exarrp Ironal’,

flbitne gypjcatlgrpokauter than didue 01y, whighwenexahgile, at teasioat@dut 0.02% by
e.n‘E? ments, surface E‘Ddl fication cgn be conducted in

WERR) plcioBleamiAdmnis kY ARG 9 thoARIEBIEXIBEARCR g the working

f1$iH 8§ fek @ fHan 2868ud 3t E&X@e‘i’g}ﬁk(f(ﬁ%kyﬁgfér fes€tin abBuSATE b %1 weight). In

enbodi ments, the wofking f chosen based on

Somemmbddurasntﬁ fcomp@mgﬂgntsammmdmhmd Wil bmdlzmgagentse,

etc.), of .t rate to praqvide the deS|r srf e

o Thecet o) R it ofih S8t CRortein oS i iiteigpased upon
thé ﬂﬁtu&ubﬁihé afFer dutfas® BEInE PRACHPEN trfcludiie thehk i Ebl‘ﬂggsition and

may contribute to processing, in conbination with

toppgraghyabk thei vafensuifadee, Int prrog gmbadma@tﬁ, baffersemhpiiecalded to the
ng%kﬂ S@%{J@gﬁo gt(%gl %% g%f)gndg Eél?rlpngrhlﬁl ate ﬁ)%[ ?iﬁ]a%gescﬁro%lpr?%ng% { Iélugon from

ritdie twntdrta@ d Oir Gﬁ&fr@cfa(‘mﬁ theapIs of tfha@l&ohﬁy& v afr dspéﬂdﬁ}rﬁg’lon the source. In
hydr oxi des. The nechani cal process. occurs when an
SO SIRPAUmEtE | D DU ERTRISTEIHGE ARIONIAY d9tb Riider Tystsmsttiged on the
t
foﬁggll%cfm{/dlggsﬁp O{rfgggm\iﬂv;{t gf\fé olre!\%)%)aﬁlgé %%atérq:hgl 7 aspartic acid,
gldiagti¢ labdd hsitdare, dysinkei aginireql onaitiene, @emmealtly_msukh é—prohne and
wor king fluid aids processing in conbination with the
USive article through a chenical nmechani cal
pol imhioh@ daitReBashts, PoF EnEn I SyIthe HeGRhfe PQITTACE 'Eoﬁ’tfalns metal oxide
pol i shing, the wor Ki ng fluid may react with the outer
(ferexemples éléllcmﬂ@wdr;m rtheawerkimn@niddoay bgyan heueoss hwdivpmhaving a pH

b
R0 Rl PTRSTARE: ok TR B R FTEBTRY o ome

ensbodiraeRs thd pH |1§gr|aatef @ah @bouthats. ttheome ekibodintdnts, theip#l RNess than
aqueous. sol ution that includes a chem cal etchant such

abﬁgt k0 ey erasinley lesstlean; aoubl2-Hgent . For exanpl e,
che g}lc md %lrﬂ‘t%hhﬂfglté)f the0 efnaga% {edwﬂ nin@lﬂdiﬁlgt Rrée or more

oxi di zing agent i n the kin reacts wt
hydopxqdder cd)mpdilmdm Sacls wsf &oreedaaypds, pﬁtassmrrpénydromde, sodium hydroxide,

i d tal may first bhe renpved .
arﬁ%{eﬂﬁ% ﬁd}g‘isrpy gm ﬁ%nh}&gg}gge ﬁnqs)#ép el’aldé(ﬁ%lge, caﬁrcgum hydroxide,

barium hydroxide, and basic compounds such as amines and the like, in the working fluid.

C

In some embodiments, the working fluid may contain additives such as surfactants,
wetting agents, rust inhibitors, lubricants, soaps, and the like. These additives are chosen
to provide the desired benefit without damaging the underlying semiconductor wafer
surface. A lubricant, for example, may be included in the working fluid for the purpose of
reducing friction between the abrasive article and the semiconductor wafer surface during

planarization.
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in the working fluid. L some enbodi nents, the working
fluid contains one or nore conpl exi ng agents. Exanpl es
w@boosidsadl e conpl exi ng agents include al kal i NPCHDRIN4/620415
such as ammoni um hydr oxi de wi t h amoni um chl ori de and
ot her ammoni um salts and addi tives, anmmoni um
car baftet modffizatiorc ofl ir?t sruatt&mla andomaplety, miwt km&gﬁef@h%f proBessed as
SO enbodi mrents, the conpl exi.ng agent nay_be a
At ofeh?wq%m&@wgc@w cr dnBiialy cleghed Repgp procedures known
indg@pRi a, am nes, halides, pseudohalides, carboxylates,
thi ol ates, Methanol amne, and the |like. In sone
enbotherdolteying pecitfiopbetx homplisganry, axagmples will serve to illustrate the

. multidentate conpl exi ng agent such as foy exanpl e, .
ot PO 0] BUGHAIASeS: S1p: Rl DY A EagHess, @iherwise
ind{¥hfe@s, and nultidentate carboxylic acids and/or their
salts. In sone enmbodi nents, suitable nultidentate
am nes_include ethyl enedi am ne, diethylenetriam ne,
' enetetram ne, or conbi nations thereof. In sone

o SRR 1 LTI S A SRR IR o
arOBISTIRLAE IFLADLANDNS @1, 200 dnillimétes paléshétg ©ohiveilatde from Applied

MEGRB R olfoHGA 45 SA g% G AL PR e Yo NS is Qg mms. Each

wERANRS BoliBbd For¥D seb¥iRisNFith & wakR!pr&i8ure 4t KOFFPHRd normal force) of
anal ytical chelating agents such as

2(EDkRa €1 hsi)- eNevoringnidtie corsastimgiof demintzedvehtért sdjnstectoougH of 10.5

alogs. In.sone e ijrents. .the working flui.d ma .
w8 o aRERR: ETEamaRBR A b oh g "Bk Oate aftfo P omplexing
agefil bs egeeibe®@RAIU 8 PUP N6, 0BT Rehsl sieatds0NAorBin@Uiid. In this

sel ected fromanm nes_and halides. In sone enbodi nents, )
Exaneplertha Aménce e dupreling v as apgst #ssidie gndtidentas aging agid complexing
ag\éﬂ{i ety of organic conpounds having both a carboxylic

acld functional group and a second functional group

sel e&tsentdindonubpad, MGG Vhiddbld&om 3IM),seaeagpieddo nenNpHien. The

he, second, functional group is in the alpha position
S“&’B‘I‘da‘qu’%ls% ag %ﬁﬂswﬁ e redicgt pehiteteo ARP TigOUpsicyip was 2 1.52
m&OED Rtk 'IE}’?% ?f F@l‘%ﬁﬁoﬁ@é. UPhe felitehiuBetratt Was PGy (90 mil)

al phaam no aci for exanple, L-proline, glycine,
thigkdayen ef clasegi-eallnfoamarithid spppor pssemivly es woddiedbyspplying strips of

2R AL e R e B P A0, G5B om v
to\Rd @iittacd HOthe SX6HAR! Bat i9) 1B tHE wak PBsiABRIM bedwESP Y rigid layer and the

weight). In some_ enbodi nents, the concentration of the
fixpdgairpsevee aistound he rhtaipseofMADR | Wierefipasad PG mmsapart (that is, the gap

between adjacent strips of tape was 50 mm). The pieces of tape were applied
perpendicular to the direction that the abrasive article was indexed.

The fixed abrasive article was M3152 (available from 3M). Prior to polishing any
wafers, the fixed abrasive article was advanced to a section of the abrasive article that had
not previously been used. The fixed abrasive article was indexed 6.35 mm (0.25 inch)
after each wafer was polished.

All wafers were rinsed in deionized water after polishing and then dried with a
simple spin drier. Film thickness measurements were made using an OPTIPROBE 2600

(available from Therma-Wave, Inc., located in Fremont, California) for each wafer before
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t han about 20% by wei ght (for exanple, |ess than about
10%y weight). In sonme enbodi nents, the working fluid
W@ o0v5a16336 oxi di zi ng and/ or bl eachi ng agents supdiI/ES2004/020415
for exanple, transition netal conplexes such as
ferricyanide, amoniunferric EDTA, ammoniumferric
amed dfeatpelishigg.r iGut @att vads leteimiiedi BymiifRfdnt€ ir0 Xidth ahiekness before and
cuprjc citrate, cupric oxalate, cupric gluconate,
af&fiwpililn@g Jivided by thepplishive®e r at e, and the like. In
So . . .
agert” Trane 2 sy TR, FERRSREE BoliaRA bk i SRTRNE b Brample 1,
exabpitthe Otripd obtapewieghdpadddor6 mmeapatte, at | east about

0. 029 i ght) | . ' , the . .

c ongé?@%%ﬁéﬁveﬁmﬁppég @genﬁrelgg %ﬂ’énﬁgfféﬁtwqrﬁ %%%lewwgﬁl@e procedure
of Kl 3,55 10BN o ML A A s v
pressmp incthe sgprogicasseniiiy be conbi ned with oxi di zi ng

age Th of, | Lqui d nmedi may af f ect

por r Brearate Bhief TEOS ol b Btiste, e e fiadupecotgpxampte 1
excBgr hafselps BfthRCReteciN@nPvaRkaABM &UNYINTAPE 471, hh@lable from 3M)

chem cal conposition and topography of the wafer
angl i ¢rg spaced 4 3 gemapeivb ddfonthetrd] obile rearkingdipichwaseieded 9 11.2 and

. | ' control the pH and thus mtigate

th%%&é%ga)\%%%g’g? %Jg%hgnu%%f dilution fromrinse water and/or

di f flrExoeple 4, thdHDS$ obfdhwetepcdishaddsing tterproedeardbfi®xample 3,

on t Be s_,,ogdr%e. I n some enbodi nents, the buffer may
CXCARY LA IR ADAPY ETCOR 2453 F P R ks based on t he

fol | gwi t ' 0

e gt 3 QIR Al et Ged e B proRl i Erample 3,
exeepitthatievety foyth sigip ctapenyaseemover. t i egsultgdsinegronys of three pieces

of SR eh 0 £ 8P Bpark R e Rl R B YEREROGS ¢ ace
CoNt i Wianipd 8| teANIBLSS (hhs G¥RWIBheShdinE MR HbQRLRES Example 3,

the working fluid may be an aqueous nedi um having a pH
exgertdbestriphahfapbiete spaqerloy’ myapplte, greater than about

0, . [ t {
C, o8 GRS HERER e el By AU SRR e St
exchgt tpbl adfackiesgigshomn ofkmtitgrdup 6 foliostripxaetel remoles SThib adkulted in
about  12.5). In sone epbodi nents, the pH %rr}%y be
SRS ATWA PPeS ACPRRITAAGE DN TR 2RYE-VIHYH BE Pl BRsbHpRAsEroups.
suc /
Py S PRIl s AR of Example 3,
exoeribsstrips dftdpowedepaced| 10imm Apydr oxi de, bari um

hyd jde, d sic.c oynds as .am nes and.the .
1 ke ETeadtie Mo § R ey THED St VR Bk sing the
pro&ydste¢f Bxlattiple BRkcGRMGAItHE RFbik h¥RMbSHGRs @finodified, that is, no tape

surfactants,
strips were present in the support assembly.

The average and standard deviation (Std. Dev.) for the cut rate obtained in

Examples 1-8 and Comparative Examples C1 and C2 are shown in Table 1.
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wetting agents, rust inhibitors, lubricants, soaps,

and the |like. These additives are chosen to provide
wao b@sdesie ed benefit wi thout damagi ng the undePdTUSIP04/020415

sem conduct or wafer surface. A lubricant, for exanple,

may be included in the working fluid for the purpose
Tableneduci ng friction between the abrasive article and

t he sem conduct or waf ce during

pl anari zation. After di fi cGut Rate jAngstioulsghmated i s

conpl T, € Ccam pe procesyed—as_desrred;

for exanpF¥ample i cdnduct dhVekgder i s |t ypi Sid- Rev.

cl eangqd usingyprocedyres knogmin thelart. Thg

f ol | oVirg—speetie—RH—Ron-—t+i-ti-hg—ex i

servelto illu8trate tlhe invef®@on. |n |these &Sanpl es,

all pdrcentages are parts by ght—_untess Ui'IEIWibB

i ndi cqdted. MPLES l|n Exarmpiﬁl. sevéen TEGS %fers

(convgnti onal 3bl anket} waf er sygsvere polji shed ¢gg an

OBS| DI AN—FEATFEAND-564 200 a1l it ar Inal i chi o n + nnl
L™ PUIIUIIIII T o

AN T LY MIN "ouU g U0 I rrtrnnoerTot

) J
(avai llabl e frém Appliled Mat eV3@l s, |ogated i@Ganta
Clara,] Caltfornia). Ihe wafer Yeroci Ty Was © T S.
Each afer was polished for 9°secondd with fer
pressyre (thag is, adplied nogeal forge) of 2Q.6 kPa
(3 psip—Aworktng—fHutd—conststrg—of—detrontzed

wat er,| adj usted to a|pH of 1335 with potassi lAA

hydr ofi de, ang 2.5% Ry wel ghlt069f a mul[tident £ amnd
aci d nnrpl mLLng agent] as described inlly s No
6,194,317, wa2 used gds a workgng fluiq. In this
Exanmple—tie—ammo——acro—tprotme—was used—as—the

nmul ti dentate am no acid conpl exi ng agent. A standard

subpagk ciyhe0vAsaigihdralted the aml@MntatyVamimPRlil @8mbRxidagent was
pl aten. The subpad conprised a rigid substrate and a

Pregedt in Bapvoskipgflpik e. The rigid substrate was a 1.52 nm

60 i . 1
(50 Dbl e SRR e LSy e
gl oskd lColﬁiplaraﬁ:)a.nExa'ﬁ’qifls Gsﬂgdef/én a ﬁd Iﬂb‘rbifagergﬁgemg?lﬁsjheg using the

ng strips o .4 mm wi de . nm t hi c

Pf9¥%ﬁ§?£ ?%’Eégr(l@lm %%gﬁw tﬁ?xp@w%@%?méla?/@aﬁ PeRedidt Bat ffe no tape

stip F&EPrQbnil il mSHPpad assthdly. i S, the tape was

positi oned between the rigi'd | ayer and the fixed
abr alsiErample 1¢ten TEOS vedfeds yeere polishpe uvieg chespraceiires6f Fxvample 9,

TR R N

In Comparative Example C4, twenty TEOS wafers were polished using the
procedure of Example 10, except the support assembly was unmodified, that is, no tape
strips were present in the support assembly.

In Example 11, ten TEOS wafers were polished using the procedure of Example 9,
except fixed abrasive article SWR540-125/10 (available from 3M) was used.

In Comparative Example C5, ten TEOS wafers were polished using the procedure
of Example 11, except the support assembly was unmodified that is, no tape strips were
present in the support assembly.

The average and standard deviation (Std. Dev.) for the cut rate obtained in

Examples 9-11 and Comparative Examples C3-C5 are shown in Table 2.
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15

perpendicular to the direction that the abrasive
article was i ndexed. The fixed abrasive article was
wOoBm5A159/ai | abl e from 3M. Prior to polishi ngPErys2004/020415
waf ers, the fixed abrasive article was advanced to a
section of the abrasive article that had not
previously been used. The fixed abrasive article was
Ti dexed 6.35 mm (0.25 inch) after each wafer was
%@f’—gshed. Al'l wafers were rinsed in deionized water

after polishing and then drj.gf T a Sinple spin

drier. FEilmthickness measur8 #Fé%@%@uﬁgi ng_an

OPTI PROBEER&ffle N/ ai | abl e fgamgther ma-Wave gid Ry,
Ce o Qi aal ) ar

| ocat gt—+—Frerent—=aal+Forrta—For—egeh—watet
bef ordand aft®r poli shing. 3rate wds deteri8i ned by
di f ferlence I Tmith ckness fore and arter
pol i sHing divided by fthe polishing tige. In é@armle 4,

ni ne TECS wafigrs wer g pol i shedausi ng tihe procedure of
Exanplfe—t—except—the—st+r+ps—of—tape—viere—spaced—6—Hm
apart.| I n Cofffaratived Exanpl ¥261 , nind TEOCS Wed ers
were folisheqd using tlhe pro re of Bxanpl e 41, excer
the sypport assenbly lvas unnmodified tlhat is,""no tap
stripd were @esent ijn the shgport asdenbly. gin
Exanpl ; CS—wafers—werepott+stred—ustnhg—the
procedure of Exanple 1, except the strips of tape were
19 nin Bxabeplé 3B ML TEOREvAdd, wety pbligeb @ctdr@MeIMh@p@cedure of
were spaced 13 nmapart. Al so, the pH of the working :
Exangpleg Swas adjusted to 1.2 and the amino acid was not

i ncl t - : i,.sh

o S ST os AT S8 ALSLS Bt e o
EXeeqfqﬂe Bereepphe :53@6 ﬁl.aé pmitietmdrktﬁtwdem thx pmfﬂnemfﬁ thd Ieﬁililé'rﬁ(@/er.

wa wer i she Lng .t he procedure of Exanple 3,

T T B8ORS s ot e Baa Bl rotedure of
Exdbiysle BESiebptafe tape 929 YBSitiSHedttR ' :

S e L ORI RER e AP RaERF e

Ex anpl eorgparaieve Fro®plesioese ThEYe watdrs skadpalshedjusihg the procedure

appl e 3, except the strips of tape were
Oi%ogﬁcéag&g\%%%mg’g% “ In Exanple 7, nine TECS wafers

ver eThpokiahgd alg i sighdakte dpvies@Ys@. OhevEXFPHR dut BXE Blained in
two _adj acent strips out of each group of four strips

Exgayndesy gl Comparativeskiramle Cf a sy ivfTablgsd. pi eces of

tape spaced 6.4 mmapart, with a gap of 57 nm between

~—+

gr oups.
Table 3:
Cut Rate (Angstroms/minute)
Example No. Average Std. Dev.
12 1864 138
13 1303 169
14 ' 1271 260
C6 928 181

In Comparative Example C7, five TEOS wafers were polished using the procedure

of Comparative Example C3, except the wafer pressure (that is, applied normal force) was
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In Exanple 8, ten TECS wafers were polished using the
procedure of Exanple 3, except the strips of tape were

WGEpasothsd® mm apart. I n Conparative Exanpl e C2PCEUS2004020415

TECS wafers were polished using the procedure of

Exanpl e 3, except that the support assenbly was

38 RPDE HiiRdThé BdradeScut Rlle AP ©05 bifi BHMMBHBUR! WHIEBlstanBard deviation
t he support asserrbly The average and standard

okEli at i on (Std. Dev.) for the cut rate obtained in

sEEgvvn : ?}mﬂm% 1@6“% %@P@Sahkrﬁ‘ﬁ@@?‘g %}Vn% lp?fé%lg%ﬁs i §$l’é‘3 procedure

oECamphtio ExAwmpleaQe, Sicelpt dDe\supIiorﬁ 2RemBly2w a9 thodHidd zﬁ;lﬁ;llows A
101 565 736 246 5 1155 192 6 1563 58 7 113

scbgat FybabM3 a2 pas pasions bevEoRa e suREd g the et Sippeye article

Thd §urfaeb be Q@l@@ﬁ@c%}é&%ﬁ‘lﬁ: b@eéﬁ%ﬂ%kgd( 1200 uﬁgﬁﬁﬁlef@?%_lo i high round

present in the working f
p«msf ethke pestseoqsupicd ijpansann of tﬂeesu;fam:adm pethefMEKFpTlee Hierage cut

TR G PR P oA oG St oL 8 “ecept t he

SUppVﬁﬁloﬁsﬁlﬁﬂJ@ﬂcﬁtldﬁ@Sarﬂdnﬂfé%tfdﬁ &f thiahvdnion n»@lllt %%me apparent to
strips were present in the support assenbl

Y-
theseahilled inghe aewithewdepatiag sropethe sprileiand epirigof ﬂngs inkention.
procedure of Exanple 9, except fixed abrasive article
SWR528- 125/ 10 (available from3M was used. In
Conparative Exanple C4, twenty TECS wafers were
pol i shed using the
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procedure of Exanple 10, except the support assenbly
was unnodi fied, that is, no tape strips were present

WO pooshessapport assenbly. In Exanple 11, ten TEOSUS2004/020415

waf ers were polished using the procedure of Exanple 9,
except fixed abrasive article SWR540-125/10 (avail able
Wihaoin GMmadas: used. | n Conparative Exanple C5, ten TECS
waf ers were polished using the procedure of Exanple
11, except the support assenbly was unnodified that

IS, i:0S:; WAPT y ) .
L2 R PR SRl S5 SRR v i
c@epriging:or the cut rate obtained in Exanples 9-11 and

Conpar ati ve Ex | es - re. shown in Table 2. Table
2 OBt el BN G A DS VB ALY EOINB P, dkgive surice
Std.al{ae%or%ogiﬁggu§&e@ 483 63 10 1742 77 C4 1025 162

11 1986 4 1 C5 760 88 In Exanple 12, twenty TECS
waf ebs wet substshieshagrisiog erfistirsyriace, whergm dedustrsarfate of the

Ex I ..l n,. EX le 13, t ty TE .

por 1 Shats st SRR §oeiee HERE R0 e TretEb e ARtct: ana
except thesipppr MamiPpSildran ek @%bmg BudfhR dTliad Sfbdaehsive
the resilient layer. In Exanﬁlée 4, twenty TECS wafers

wer earpeleils pdiaceat tesuppgt asserablg; procedure of Exanpl e 3,
exc e?helregetﬁeasﬁg%%@?sg%ﬁ.yti% %é}%gecpt%tc\{yea?@a Ee%?(%nr rr(lf)flgalel%é,g o%%)n force

and e resil nparative
at TR rugfesnsfae vethpdixed Abdsive bnigld 4@ fegioadfih@owlerosion force at

o el o A0 ahe B e o
sdl’_@gtgﬁ(fg,l tgé fi%_g% iﬂtg‘asg@m@@l'gpﬂfdathé VEpbrt A RnSh 1 Bredfiffy £ BOWALt pRessure
between the first surface of the substrate and the abrasive surface of the fixed abrasive
article, and a relative motion is created between the first surface of the substrate and the
abrasive surface of the fixed abrasive article,

wherein at least the high erosion force is sufficient to activate the fixed abrasive

article, and wherein the low erosion force is less than the high erosion force.

2. The apparatus of claim 1, wherein the abrasive surface comprises a plurality of

abrasive composites.

3. The apparatus of claim 1, wherein the support assembly comprises at least one
spacer.
4, The apparatus of claim 1, wherein the support assembly comprises a platen, a

resilient layer, and a rigid layer.
5. The apparatus of claim 4, wherein the support assembly further comprises at least
one spacer interposed between at least one of:

a) the platen and the resilient layer;
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Cut Rate (Angstronms/m nute) Exanple No. Average Std.

Dev. 12 1864 138 13 1303 169 14 1271 260 C6 928 181 In
w@vpataEvé ve Exanpl e C7, five TECS waf ers wer eP@DUS®h€020415

usi ng the procedure of Conparative Exanple C3, except

the wafer pressure (that is, applied normal force)

was 3b) k Pa ti{eregifient. layEh endite riz@dlageit, andit e was 904

angstyons/m nu W th tandard deviation of 77. In

Cbnpgiatiy?IEQ ﬁﬁ?émﬁgie%ﬁ?%dWE%EF§%$E#S wer e pol i shed

usi ng the procedure of Conparative Exanple C6, except

the support assenbly was nodified as follows. A second

6| ayedhe ippvBaBLofxdsinpbsiharanetichegtoneef thdiplateupihadesiivat layer, the

the fixed abrasive .artigle. The surface of M152 is |

rip ekl P 180 Py Rbisdefiecdale Bibimang ti firoAgbshiegwice has a
spaidN§l mpasiaged thieRnda@St s occupi ed ten percent of the

surface area of the M3152. The average cut rate was

924 angstrons/mnute with a standard devi ati on of 142.

Var i [ f ] I.on .al teration f this o
T events sG] SEBRE SRl B TP B whiehitbmrosiiplaver, e
rigidtlaydrtah®aty tgpegdsltioged baweth the prABEaR e $iRbd bbraile article has a
this invention.Wat is Clainmed is: 1. An apparatus for
Sl?aﬁ‘aﬁi’ medulatedagahapcdPrepertyy ee- di mensi onal fi xed
abrasive article conprising: a) a three-di nensional
fixed abrasive article conprising an abrasive surface
8and Zhe gpposinef daimf howierd) the ssbhigite @treprisesrlbsst bk &f: a
fi.rst surfage, vxlgerein th? first surface of the
SCIRAJILIOE WakeT eI Y Aleh glaghyoxide, or eifigee of t he
fixed abrasive article; and c) a support assenbly,
wherei n the opposing surface of the fixed abrasive
9.ar t i Eheappsragel fcbaim & dewiphoregios sBhigh grosiwmefomiertomiphiees a first

pGh IS selected to create a regi on of
rep AR et BB kb d A SeREAEalod R s o B oyt by a gap,
whéneicdthe pARSInvrisas b rdplich GNBwaréLe ARcedf a | ow erosion
force at the abrasive surface of the fixed abrasive

article when a normal force is applied to the
10.  The apparatus of claim 9, wherein the erosion force in the first region of high

erosion force is substantially the same as the erosion force in the second region of high
erosion force.

11.  The apparatus of claim 9, wherein the gap is at least 6 about millimeters.

12. The apparatus of claim 9, wherein the gap is at least about 19 millimeters.

13. The apparatus of claim 1, further comprising an indexing mechanism, wherein the

indexing mechanism advances the three-dimensional fixed abrasive article relative to the

support assembly.
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substrate, the fixed abrasive article, and the support
assenbly creating a contact pressure between the first
wabacsIof the substrate and the abrasi ve surP@oesmwh4/020415
the fixed abrasive article, and a relative notion is
created between the first surface of the substrate and
14.he The asjaveuseirdlaael, Frthdt@omipisidg 3k @Ring Fludd ?ﬂe&%n_@ at an interface
wherein at |east the high erosion force I's sufficient
betyyeen theiistsurface ofi theenbaata gnd theabrasivesurfappiofithe fisechabrasive
a%@ low erosion force is | ess than the high erosion
orce. 2. The apparatus of claim1l, wherein the

abrasi ve surface conprises a plurality of abrasive
onposites. 3. The apparatus of claim1l, wherein the
15y ppﬁﬁ? al%l@?é‘ﬂﬁo?ffl%ﬁh%ﬁ mgreinythe weogking Slved eqraprises agompleaing
agdppar at us of claim1, wherein the support assenbly
conprises a platen, aresilient layer, and arigid
| ayer. 5. The apparatus of claim4, wherein the
upport assenbly further conprises. at | east one, spacer
1€t of RO@RAt BTReATL, FosEE B SOBPICKiRE 4ER: BRSPS A identate
Cdrﬂﬁeiiﬁgbé‘{r@_nt | ayer;b) the resilient layer and the
rigid layer; and c) the rigid |ayer and the fixed
abrasive article. 6. The apparatus of claim4, wherein
t least one of . the aten,. the resilient |ayer, th
L g 575 apr@Piug of i PLokFReinaE coRRien R pewfl ' piettsd fom che
giobiptemisting of:hemfroxeidisalnd abélxengtddehes| € has a spatially
nodul ated t hi ckness. 7. The apparatus of claim 4,
wherein at | east one of: the platen, the resilient

ay e Ayer ) ' o
148 oThe deifrablslr iYL wARRIAY WA LRRPLIANES putfer

a spatially nodul ated nechani cal property. 8. The

pparatus of claim 1, erein the substrate conpri ses,
14 g s e Slaingig, B L Ge SHorsiaf SRId Sora s B o Eanic
Rhd cOnPSSing BSthGCoartxyE€halienctiSnal @u}ﬁ‘zﬂﬂaa[@:b‘&l Rt

Cdgfl?%i m f \%he?%i n thgrégi on of hCilgrl%a-eQrFo ion force ctional
grevprpyhieses the depomst funeiginahgrofip i sghectaddsino theh@rowp @mgisting of:

second region of high erosion force separated by a
*“&£8§N%H%@@?% the gap conprises a region of |ow erosion

force. 10. The apparatus of claim9, wherein the

erosion force in the first region o high _
An apparatus for the in situ activation of a three-dimensional fixed abrasive article

comprising:

a) a three-dimensional fixed abrasive article comprising an abrasive surface

and an opposing surface;

b) a substrate comprising a first surface, wherein the first surface of the

substrate is adjacent the abrasive surface of the fixed abrasive article; and

c) a support assembly;

wherein, the support assembly comprises a means for creating a region of a high
erosion force at the abrasive surface of the fixed abrasive article and a region of a low
erosion force at the abrasive surface of the fixed abrasive article when a normal force is
applied to the substrate, the fixed abrasive article, and the support assembly creating a

contact pressure between the first surface of the substrate and the abrasive surface of the
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erosion force is substantially the same as the erosion
force in the second region of high erosion force. .
wabh@sappes at us of claim9, wherein the gap i s BCT/USHS4/020415
6 about mllineters. 12. The apparatus of claim?9,
wherein the gap is at |east about mllinmeters. 13. The
fingpatradivisartitleCdrall Mfefativé wiotiBg s &BABA b&iwRen & firfidexhadof the
mechani sm wherein the indexi ng nmechani sm advances the
subrtraie 2ad therbrasival surfrseeef theyfined tsasve ittiFle rel ative to
e RAPRAL L 130G ision REARRRERINR Lo Sh AR dxed abrasive
artinkee siffdawherbimt the Biw ¢losioh ifersé 1sibbrsfthz§1€th6ﬁnghf&o§<blbﬁiré@t e
and the abrasive surface of the fixed abrasive
article. 15. The apparatus of claim 14, vvherei n the
r ki [ l.exi
b B R P B B s B R com el oty of
abramipe ¢agmosdesrul ti dent at e conpl exi ng agent. 17. The
apparatus of claim 14, wherein the conplexing agent is
sel ected fromthe group consisting of: am no aci ds and
2xhel ahd atq)a@e@mf%lalé&o filiBcRBRAPAiMS atQE a5 b
wherein the working fluid conprises a buffe 19 The
apparatus of claim 14, wherein the wor Ki ng £ uid
0 S 0 ApRAuN r| sin
%amfi%/ Pé‘raé%u (f% ? unc l"onael Sﬁlﬁp é’ﬁtaasaerg@wﬂ’alpﬂsesaplaten a
rifidngyer,oimdla rggiberd layahier ei n t he second functional group
Is selected fromthen group consisting of: am nes and
hal i des. 20. An apparatus for the in situ activation
f ' r [
24€onpa’¥]§£| ﬁﬁrﬂﬁ{@f;athﬁﬁ %’P%ﬁlsﬁgngéb#{ of % h %O&OII force comprises a
fimt telg:dneofdngipenosuon dome aadbaasoomd regioh af Elgﬁmﬂos&tﬁl fopEoshiagted by a
surlfhace a substrate. cog{prl sing a_first surface,
BPECH tlhﬁéa? FPEPTISSS AASRIRN B lopHEoSam &Pt e is adj acent
the abrasive surface of the fixed abrasive article;
and c) a support assenbly; wherein, the support
2% ssehis grracaipy of etpim M alnghérocorprizing agmeansefpr andexiinga the fixed

ab%sg\be article relative to the support assembly.

26. The apparatus of claim 20, further comprising a working fluid present at an
interface between the first surface of the substrate and the abrasive surface of the fixed

abrasive article.

27.  The apparatus of claim 26, wherein the working fluid comprises a complexing
agent.
28.  The apparatus of claim 27, wherein the complexing agent comprises a multidentate

complexing agent.

29.  The apparatus of claim 27, wherein the complexing agent is selected from the

group consisting of: amino acids and chelating agents.
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erosion force at the abrasive surface of the fixed

abrasive article and a region of a | ow erosion force
wa@eooshesabr asi ve surface of the fixed abrasi vePEr/UsID€020415

when a normal force is applied to the substrate, the

fi xed abrasive article, and the support assenbly

creating a contact pressure between the first surface

f the substrate and the abrasive surface of thefixed

38br ad g aPRaratRE Pleclaiphed, avhesintheworking fhnd cemprisestaduiter.

between the first surface of the substrate and the

abrasive surface of the fixed abrasive article wherein
34t | dhswppaneuhofiiaiar 26 ivdrrdin tlwavd»ﬂmglﬂlﬁdi comptisds @n organic

activate the fixed abyasive ticle, and wherein the
C?%W‘E@&QWHSW&P& 3 carprgdiciag U{"Hémﬁ FRUR AL R sfFONG fynetional
grolp, WhGeRRRAERbHS flﬁlfctl&lneﬁ 'gFBu%;QS sBL L OmhG %%ﬁgﬁbﬁ/s?sting of:

surface conprises a plurali of abrasive c sites.
arpnes Théhajsiear at us of cIa|n120 further conprlsing at

| east one spacer. 23. The apparatus of claim 20,

wherein the support assenbly conprises a platen,

321 gi Ght apSdratud D chaimesl, | wienéin! By @écona“funa{nﬁlap qu Y% the alpha
of claim 20, wherein the regi on of high er05|on orce

PRl Telasixe 20 e carborlig aid Bmchorgh geaupsi on force and a
second region of high erosion force separated by a
gap, wherein the gap conprises a region of |ow erosion
33.0r c®he Zfparafineofapaiar B, whetin tedirFanZdcorhptunled selected from the
conpri sing a means for i ndexing the flxed abr asi ve
SLOMP censisting|oht -peeling. glyging, Lﬁé%% apgugedind lyspe: The
apparatus of claim 20, further conprising a working
fluid present at an interface between the first
34ur f Ageetbéd fonéhesinlsitt retietiandf b eeadinasisionalsfintdfdabeasofe article
the.fixed abrasive article. 27. The apparatus of claim
CORPSfier ei n t he working fluid conprises a conpl exing
ageny). 28proviighAPRMsRAE %oﬁ&i)rlﬁhé'amrﬁ%urﬂi%er ein the
coaneX|ng agent conprises a nul tidentate conpl exi ng
agen®). 29proviingapihaseadinsneipna [fixiedabrasivemricts eopnphising an abrasive
conp [ e cted fromthe group consisting
f: %ﬁgﬁgg%(g% (g[;pos%gssﬁ}fgat’l ng agents.30. The apparatus
of ctyai m @mracwihg ke dppbhiag vaiface g tHe filed BERPIeI 8@Se ¥ith a support
buffer. .. The apparatus of claim26, wherein the
mork@ﬁ@n?WU|d conpri ses an organi c conpound conpri sing
]?Stn Ectl)lao (r:l a{oﬁﬁ%ﬁh & EhedfrsCul4BEbE BB %bs%f%%tf%‘ ﬂleaabf'a“asﬁf%r%grface of
the fixed abrasive article;

e) creating a contact pressure between the abrasive surface of the fixed
abrasive article and the first surface of the substrate by applying a normal force to
the substrate, the fixed abrasive article and the support assembly; and

f) providing a relative motion between the first surface of the substrate and
the abrasive surface of the fixed abrasive article, wherein the applied normal force
and the relative motion between the first surface of the substrate and the abrasive
surface create an erosion force at the abrasive surface of the fixed abrasive article;
wherein, the support assembly is selected to create a region of a high erosion force

and a region of a low erosion force, wherein at least the high erosion force is sufficient to
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group, wherein the second functional group is selected
fromthen group consisting of: am nes and halides. 32.
wab@sapses at us of claim 31, wherein the secondPCT/US2004/020415
functional group is in the al pha position relative to
t he carboxylic acid functional group. 33. The
actppgy tht Gisedhbredind Midlk, anthehabin thRBWEBMBH €ore®¥1ddNHad the high
selected fromthe group consisting of: L-proline,
CIPPIPRIIAES- al ani ne, arginine, and |ysine. 34. A nethod
for the in situ activation of a three-di nensiona
fixed abrasive article conprising: a) providing a
38ubsThatetmdmclaginbg, whércinsthe shinfiac eyrfaep cpmpmsadiangumlity of
t hr.ee- di nensi onal fixed abrasive article conprising an
ARG PRRAPSIFY-ace and an opposi ng surface; c)
contacting the opposing surface of the fixed abrasive
article with a support assenbly; d) contacting the
36.i r sThe meflmdeof ofaim 3¢, Sutbert qoapeising indexithihe dixed sbmaive article

rface of the fix abrasive article; creating a |
el 36 FoeShabef pest B0, DEh Bk Tet AoPuh.ol bl Drgposices
mlolv¥ @@nmABE aspidtoftht hizth@réyish foh@ thitheste g Jr Ao erbdibh force.
substrate by applying a normal force to the substrate,
the fixed abrasive article and the support assenbly;
nd ravi-di-ng. a.ne L) tion.between e first.. .
2 S PO P R D RE T bl e
atirhevd tommpbsitby Mgbyien af thietligh ervki6h edrbe hitEbyadtiRhdi ROCOMPIIREs in the
force and the relative notion between the first
reginrof e 9w ¢rpdoR {3t rat e and t he abrasive surface
create an erosion force at the abrasive surface of the
fixed abrasive article; wherein, the support assenbly
38.s s€hemethdd b cloine 34 ewkereiaghosuppbrt asdeidlly esmysises af losst ene
and a region of a low erosion force, wherein at |east
SI)(a‘ﬁeé"high erosion force is sufficient toactivate the
fixed abrasive article, and wherein the | ow erosion
force is |less than the high erosion force. 35. The
3%ret hbe wethefl of ehaia 34 vearein the fwppathastsinbly sumfriseea platen, a

SIS B By o obr ool ve compos Les; S5, The
fixed abrasive article
40.  The method of claim 39, wherein the support assembly further comprises at least
one spacer, and wherein the at least one spacer is interposed between at least one of:
a) the platen and the resilient layer;
b) the resilient layer and the rigid layer; and

c) the rigid layer and the fixed abrasive article.
41. The method of claim 39, wherein at least one of: the platen, the resilient layer, the

rigid layer and any layer positioned between the platen and the fixed abrasive article has a

spatially modulated thickness.
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relative to the support assenbly such that at |east a
portion of the abrasive conposites nove fromthe

wo e@somsed the high erosion force to the regi oPCDUS1004020415

| ow erosion force. 37. The nethod of claim 34, wherein

the first surface of the substrate is nodified by

42br aShy metidpdeldin 89, WheRs DMeadf odeT: fhie Pat€, AR REilient layer, the
force and by abrasive conposites _ in the region of the

nigisview 3adl aRY tagpicRositinmed peiwepm theqdaten and thie fixgd ababise eitiele has a

JdR811 o | ses at | east one spacer.
Q%Q. iﬁgﬁﬁ%$ﬁ§§é%@9%¥gﬁﬁﬁ%{; wherei n the support

assenbly conprises a platen, a resilient layer and a

igid la .. 4Q. The _nethod, of claim39, wherein the
4%‘upp$}rl? gkt Vi éﬁgwqﬂe%rth% Subsialq gq@prignseat least one of: a
sElasRIuctod RATMLEIBLSh T Mask GRS de, ?P@er cer 1S

ca

i nt er posed between at |east one o the platen and
the resilient layer; b) the resilient [ayer and the

i gi r: and.c) ,the rigjd | ayer..and the f.i xed ) )
4, B of Plickp g Worbindhe ses RSt Eoninin For coraprises a firs
regton agth @080 forcd Hirl PicRbRNsegldAOIMESH drb&bh fdrdy Eer aratdiby a gap
rigid layer and any |ayer positioned between t g ’
whetsidhe giricamrrises & iqEietbpilemesosion fostee has a spatial ly
nodul at ed t hi ckness. 42. The met hod of clai m 39,
wherein at | east one of: the platen, the resilient
43.ayefhe mbikod ofjcldinh ayewhereid tendtotiay esrcPBStht iedi @6bion of high
between the platen and the fixed abrasive article has
CrgRIQR AT 1S PO UH A L 2HRe N 4B HBHORFspRIn e sargnd Tegion of high
erbBbheHcOf claim 34, wherein the substrate conprises at
| east one of: a sem conductor wafer, a silicon wafer,
gl ass, oxide, or ceramc. 44. The nethod of claim 34,
ergin the region of high erosi.on force caonprises a .
46fMiqr st %ng(il) Og 2 é% VRN hF §9rid &t 1y abowt SaBiime st ide-
of high erosion force separated by a gap, wherein the
ap conprises a region of |ow erosion force. 45. The
4Tret hbhe Bethed af ehigud4. \wiereih thet g ieatdsis abdusrl @ eniilimetirs wide.
first region of high erosion force is substantially
the same as the erosion force in the second regi on of
48hi glermahahof daige34,46uthef kemprtiAg du yiﬁF aiwbriihg fluid to an
. mﬂgrein the gap is at | east about mllimeters wde.
interface between the first surface of the substrate and the abrasive surface of the fixed

abrasive article.
49.  The method of claim 48, wherein the working fluid comprises a complexing agent.

50.  The method of claim 49, wherein the complexing agent comprises a multidentate

complexing agent.

51.  The method of claim 49, wherein the complexing agent is selected from the group

consisting of: amino acids and chelating agents.
52. The method of claim 48, wherein the working fluid comprises a buffer.
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47. The nethod of claim44, wherein the gap is at

| east about 19 mllinmeters wide. 48. The nethod of
w@b@snie3dq further conprising supplying a workp@ryusioos/e0415

to an interface between the first surface of the

substrate and the abrasive surface of the fixed

abrasive article. 49. The net hod of claim48, wherein

#he morkin% fluid goq&gises a conpl exi ng _agent. 50. .
S¥he fBe Hoeihed o slapnad®, whewes ibe feorkingpfleldi semagesst an organic

o . . ‘ . T .
CSERREAERA I b SR TIE R0y T o Pfpa oo
goebevhedird themeched Guetipnad ogreusis sgecadd fiom tenagbas canisting of:

chelatéﬁgf ents. 52. The nethod of claim48, wherein

S ‘ HG'fluid conprises a buffer.53. The nethod of

claim 48, wherein the working fluid conprises an

or gani ¢ conpound conprising both a carboxylic acid
54.uncThemgthodof alpimAd, wheeindhelsdcand funotienal groampps in the alpha

erein.th econd_f.unct i pnal. oup is selected from

pcg\sﬂé% rﬁpa&‘jﬁ?oc%‘ﬁg ?@Piqﬁl& %fc.l R'é‘fﬁl?f%i g%?ﬁ‘a- hal i des. 54. The

nmet hod of claim53, wherein the second functiona

%rouE Is in the al pha g;sition relative to the
S2ar bbhgmethod of elaim A+ Weatein the engpnic 5empiwed imselheiad &bm the group

s ; i the ni.c. conpound. i s sel ect ed
u%#%ﬁ?%agI@ﬁgggségﬁégg?@%ggb%gnfybr%?gﬁ@?'glycine,
al anine, arginine, and |ysine. 56. The apparatus of
{Iaiﬂ119, wherejin the second functignal group is. in
58 he LR PRPAREL Aickioy 19, whesgan the seqead fanabieRsligreupss irithe alpha
Lt A : Slak=s of claim 19,
p(askkwﬁetﬁl elie%ﬂ%te&%?ggﬁ?gﬁ%oa%%fg %d [ s?ﬁ élléglﬁg'ct ed fromthe
15 group consisting of: L-proline, glycine, alanine,

sArg! ’Plllenzleppafael?lgs olf)clzfalirrr]lel?, wherein the organic compound is selected from the

10

group consisting of: L-proline, glycine, alanine, arginine, and lysine.
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