10

15

20

25

30

COWVPCSI TI ONS AND METHODS FOR MODI FYI NG A SURFACE

SUI TED FOR SEM CONDUCTOR FABRI CATI ON Background This
wale@elozsser e rel ates generally to a nethod of nedi/igi008/069396

exposed surfaces of wafers suited for sem conductor

fabrication and particularly to a nethod of nodifying

exposed surfaces of structured wafers suited for

se m%W&$EI%AMhM%HQQSwEOWHsYM ax SURFACE

During int r ctor

waf ers use |n]§§§$%§% (mﬁﬁﬁﬁ%féggﬁﬁoﬁﬁﬁ;plgﬂf

under go nuner ous processing steps, including

deposition, patterning, and etching steps. Details of

t hese nanufacturing stepiﬁﬁbﬂ!ﬂeﬂiconductor waf ers are

rep

qg%n&jlsHXs -Jr-? Q&E et%rtaﬁgr t%r? t'hgé ‘f%ﬂtﬂ\@f}hﬂgg %sl&]:i) r%ﬁfaces of

wafdi§tsuit¢t1 fcﬁnsetrﬁdsonlanadu cfztbrmamﬁn ghd @efticngtrlaeteeahelmd of modifying

(Vol ume_39/ 2/ 1990), . 621-635. In each nanufacturlng
CXRASEF, Surf@CQSSOBﬁtreﬁul‘ﬁéc@@%a% yuigad fussenyponductor nfghii¢agiogrusing an
am%%@%ﬁﬁw exposed surface of the wafer in order to

pare the wafer for subsequent fabrication or

man ulfmgurmmgraﬁécepelrcﬁor n@nafphee, ajdndicomiudeposidfe®n used in

step, the deposited material or layer on a wafer
Serwpn@tc@rg&twatl@y BEAky fUNdCHEY WRSEQSs PFRFCHdiDreeps,  including

[ t S r S S

Ao AR S0E i, OBy SIS TR oP RS OBHE Swops for
serdicbeduceornesfdrst e dgposd tbyeTdrishoff conl. poAbrasico MushinimgodBilicon”,

|nsulat|ng naterlals in Iayers on the etched surface

publishsd 187 thg Qanals ofthe, Anstitgtion fp O

I c e
S e I T e
nedcayeey .or Alctiesbletae hiodffy @ptfionah aﬂd&ﬁl sonfabaof itler whtey én order to

are epo |ted ver the entire surface and then a netal
Propared, %8’@ gaught Tyt Hpn 8F MAREAGYHBS PISPY-bar r i er

| ay@6s cxdiifle IRQS] halted, 2y wdPRAliof I f

ref?%e o ?.%?ghega@“HFEE%JLndg?ﬂgﬁgggggt%gh° %%fonzlwaer
surdnd gagtadlysnakds tthﬁhadbt@sé&shﬂgbbe‘foteeaddlmmﬂ depodifien or subsequent

sur f ace. u&%plcall enou rface metal is renov

SO
DIRRRNI AL & BT S 1 S %fetehegv%gqpetheéeﬁwﬁ%@ need to

de | g\%i i %h é)@glg pc)os é%ﬁ{vl\g?e ?dsg Jlr g%rn'la‘fer@slt g{ !agve aoﬁ tfé@ Btched surface

arcasiligt anvtdfal | YA pbanfic csxamphc ef whis hprowtsalis ased es poetdi Mpmascene

to the etched pattern and dielectric material adjacent
prgcgsses.

In the Damascene process, a pattern is etched into an oxide dielectric layer. After

etching, optional adhesion/barrier layers are deposited over the entire surface and then a
metal is deposited over or on top of the adhesion/barrier layers. The deposited metal layer
is then modified, refined or finished by removing the deposited metal and regions of the
adhesion/barrier layer on the surface. Typically, enough surface metal is removed so that
the outer exposed surface of the wafer comprises both metal and an oxide dielectric
material. A top view of the exposed wafer surface would reveal a substantially planar
surface with metal corresponding to the etched pattern and dielectric material adjacent to
the metal. The metal(s) and oxide dielectric material(s) located on the modified surface of

the wafer inherently have different physical characteristics, such as different hardness
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the netal. The netal (s) and oxide dielectric

material (s) | ocated on the nodified surface of the
waowadoe2i3sherent |y have different physical PCT/US2008/069396

characteristics, such as different hardnessval ues. An

abrasive article used to nodify a wafer produced by

t he Damascene process nust be carefully designed so as

valugs. sAmAbrasiesousely wedita modie anwigfer prpdyceg yh gt Damascene process
rm{%ﬁ At (é!ﬁ]eﬂxglyt H&lgﬁgdf Q& as E Il&lll?lba{ Q;FSIIO)? rﬁlgéh thlé trﬂgteﬂals without
tasive articl & nis crea
scratehfilcaght isatthye pf afidr raskeesl. em@lseedﬂﬁwrtfr@si@a @ﬂﬁlc& w@ttebe able to
havi ng an exposed area of a netal and an exposed area
cregte msups@ntdby planarguisricaposcdgutiacs qirowakes heyingapcxRaspgarca of a
me‘teﬁ%néi’%??%ﬂosgc?a&%?g dl BN &Q&Hﬂ the oxide dielectric
materi al™is exposed on {he ef outer surface | eaves
| i t Sheh agrgédls bommtifiyarg hearysstcdfméthielasebnmtdrte oxide diclectric
di mensi ons of the netal features |located on the wafer
madqsief oexposed ansthe eader quiggtsufhes ks \iilc maten &1t oryes because of the
su‘tqgfefo%l Ehﬁg: %‘ﬁﬁsal)f t?lefegt?lf‘ets lB?atéH M WehFa Qlﬂﬁa%gt Y1 {s"Gear that
, renoval from areas |c wer e
then@imosti L heel offintlsd dQﬁ)Sﬂéﬂ‘r‘meﬁl émusbtbiel flastf tor inirgmjzenmbml facturing costs.

remaining in etched areas nust be limted to discrete
Fugtherametyl Tonpgad fromegregs whigh werg pet qt@r?érrwsl% be ﬁemaletqm%ttﬂ further,

md?f r@ﬂ&hln@l{{? ‘é?chi@ﬂ h@mﬁ& Rt to %%%?eéé ?re&s“ ofiedPHGirther, the
conductivity. I'n ort, the netal ication process
rermisingectalnmii bmcontdmions withih araada be mrmdnceinblre pespea conductivity.
subm cron scale, Furthernore, as a netho
In shast. Ah5 mgtal modHireEon progessaniist s P, QP@VPH%d agd geragducible on
gﬁﬁ+ crdf saft ention has recently been directed towards a
S rom1trench isolation (STlI) process where a silicon
ni t Furiberhmayeras asndtbodiod iohtmgsildmannofatesticatdactor device, a great

shal |l ow trenches are forned vja et hi n r ) )
deadh%tlt BISERB i piRgent lérnbeea @r%rtﬁ‘éi'cforvraé o 5B siselaton (STD)

pchgss {j]ére ta'&ﬁlcto %ﬁ@i’r hﬁed’ 6’1?] 'a%hicgﬂ shlSktlra{%e slgﬁﬁmré}fches are

trenc |nes orne I'S manner,
formedi wal dtrymn@@eqmatqhthagrmoand aadnebmr&skayaf 1sdd<qioe1¢etdr tec fill the

terial on to trate to ensure C | ete .
trefchep g & i Vet Rp PP Phaeas RS ol BETRA A ths manner, it i
tyf RIS s @ depBlit fo'eQFe)ss lo? didIGfrid %RAGH oY (b5 TPYRI sitrate to

em cal “mechani cal narizati on process to expose
en&hecmnpmeﬂﬁhmgbfdﬂ&mkhyer In order to achieve a
hi g | anar. surface, th he| f the nitri
g Tk Bais CigiCt aheh G aats &, gl il rHed by a
chérﬂlj‘éﬁt ﬁ@&ﬁaﬁlclayplﬁﬂﬁlz%ﬂgﬁe rdeefab %bease tH@§1thc@ﬁ ﬁﬁfl&&%y&asln order to
been to enphasi ze sel egt|V|ty for oxide polishing in

aclpeef & heghtye ptapars $11rfarce,nthn iherght ef pul mlsriderﬂgyeerIldsthe tréreaining trench

S|I|con itride Ia as served
oxlr b R Hon Al an Sl BRad PRl Mhcsebdls been to

n@ﬁastlféese%éﬁ(@%r lroPidS Pb NG ideh & rbRFendE & ﬁﬁ%&g n#R@polishing. Thus,
exposure of

the silicon nitride layer has served as a stopping layer during the chemical-mechanical
planarization process, as the overall polishing rate has decreased upon exposure of the
silicon nitride layer.

Compositions and methods for planarizing or polishing the surface of a substrate
are well known in the art. One conventional method of modifying or refining exposed

surfaces of wafers employs methods that treat a wafer surface with a slurry containing a
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silicon nitride |ayer. Conpositions and nethods for
pl anari zing or polishing the surface of a substrate
wa@e@9nedsB7 known in the art. One conventional neCTO82008/069396
nodi fying or refining exposed surfaces of wafers
enpl oys nethods that treat a wafer surface with a
slurry containing aplurality of |oose abrasive
plysality jof llease @bese eridles dispersgdiial a . cEVplyaH}hthss gpigy dy/applied
to %ﬁoﬁﬁgﬁ%ﬁ% dgtngi e Q&palfé Ssmrfn 9@ ﬁqg?rhgr%uﬁg St % egc‘alllrgsféal pad in order
to F@R@oratkd aff&nafelﬁalrmi %I\adfelogurfalae \@n@fal@umfemy also contains
Generally, the slurry also contains agents which
agtie Hhica! @m@ﬂﬁtre%t Wthe the Wadgreuriaeq-f 5 f 18 tyPRHRsprogese isggommonly
rofH 0PRSS o o AATRILNarfiGl BB MB procss
em cal’-mschani ca ari zat process. One
pr oldine problch GNP (SMBrsﬂmeﬁs, wawle ris thed théptockssemust be carefully
process must be carefully nopnitored in order to

moaetmeé\ﬁé Oédfaéglaﬁlé‘é"%fdéﬁlff‘éiuw#%& BUIfags PQEsHRY - A Seeaidproblem is
thep{n%?g g&b&lﬁ‘f&ﬁh\g 8 Soxe (a)ag)?a%%!eaﬁﬁ[?hew tﬂﬁ}}étﬁ&sﬁroﬁf%%%’ Gt the slurries

urri es er pr emils e slurrie

geigeie ndhge aulnbegefl puuridley which parst be tesovstiiftdin theésurfbe: of the wafer
renoved fromthe surface of the wafer and di sposed. of

angd sligpgigch gt R ey ing r wakehdisetmangn gHpnlingnndg dispess of ghese slurries
gm{lé?&é édléﬂ&da!lg gs%{hg RLET: ﬂﬂgf@&t%m&uc%%ina%p%a?&st S

fie sem or Wat ricator rnative
t o @GMRilsinativy tor€Miodsrry seshoaln u@ésraambmlx&ratmcdb &) odify or refine a
npdi fy or refine _a.sem conductor surface.
Seraw%@%qr. veteekp drivt edismatve dPt BEPCRYS F%trw@fiu Bhdnternational

Pu?lggbclltﬂof'f"1\?I d.800N/1 | \@49%14&151][&?&4%&{"% ,'615929('i Tl}{%rr‘e‘ébtr?ea’a rasive article

e reporte rasive arti ure
hagbresirve alsusivasafakivdtich includdesbrafivapartielepdisperst®n a binder. In

di spersed in hi nder. I n use, the abrasive artjcle js .
use otfﬂ? & faélaremlﬂe a4 SeRfESH SrSCRAWAULQF PRLE, S%'Wlaf% rP‘JFeﬁ in the
présg'ﬁcepl{f ShI¢ 6r 3&1%13 Wtk gy 1r0nI a'd?/b{b&j to fﬂb&lﬁ’y ds %Iéolﬁ%rhoef material on

to nodify a sing of materia
thewaﬁkr asdh grqyideva d\ﬂ’bsfansslalbys 1phmt11r ainifgrop vaufiar surfiaoe. f Bisenof an abrasive

fer surface. e of ive article qv ones. a
art\él,\CTeg‘h‘feF‘?oé%q‘?ta %l‘ﬁ]ﬂ%%}m gy ?r Ipé ergg aysesiaed v I&h C(?M
sl U'E'iﬂtﬁ)ﬁlmgﬂﬁ@eﬁfﬂéeﬁ&s%npﬁ %lB?urQ gﬁ%ﬁﬁtthg b §Gdnt @%% %_fforded by use of

exploit the advantiages at forde y use of rasive
abmsive atadest © llf[Ddillfjf yuﬁwef, anﬁ ssmabndienorcwafdscinorrdevafoesxpobaat least

order to ex e at iffere material s
twg iFeraRd g ngypd%&lﬁ/ cFine itfearns eR s bt Spribe surfice of a
wadyyr face of a wafer. Sunnary Thi s disclosure pertains

to methods of nodifying or refining the surface of a

waf er suited for sem conductor fabrication. For

exanpl e, one exenpl ary neShmgndray be used to

This disclosure pertains to methods of modifying or refining the surface of a wafer
suited for semiconductor fabrication. For example, one exemplary method may be used to
modify a wafer having a first material having a surface etched to form a pattern or a
design and a second material deployed over the surface of the first material. A first step of
this method comprises contacting the second material of the wafer to a plurality of three-
dimensional abrasive composites fixed to an abrasive article, the three-dimensional

abrasive composites comprising a plurality of abrasive particles fixed and dispersed in a
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nodi fy a wafer having a first material having a
surface etched to forma pattern or a design and a
wa@ewoneB3gnt eri al depl oyed over the surface of PEEUBI008069396
material. A first step of this nethod conprises
contacting the second material of the wafer to a
plurality of threedi nensional abrasive conposites o
birfdes e ot tS@poad i Bsiolasivabt meviag thpevafpr é’@ll@{rﬁ%ﬁ@qoﬁﬁ anaterial is in
i j [
corﬁg&f@% plt xetg’ cgfeag)ra&%l@croniﬂe ggesﬁm? 1 ltﬂ xp‘b%&%urﬁ?g §§ J[h\é%vafer 18
sulsstaipiallp FI aBhedrdv@Imprivey higast bac wah &f cxpiske firfienf@edndd one arca
material is in contact with the plurality of abrasive
of @@%%Wé@d awfqnal t hiee woeped Batosigh parricyty @ metahdfosyevpisthe second
t n r S I e
mf T AR o DR AT SRE° 0y PRRRERR Bhyer, or

combimatich ohtemttal and’be dreiodbdretelayad. The tirgi maﬂehyl B typically a
nmetal, however the second material may be a

an
digloptres merinle Pritabla Hitcrardinta gnassiiaky ﬁésaadbw%bmlérr layers include
rnelt%% %&1deg,r &1(1%9 mhgﬁfclld%g $Ern@ #Jgﬁ{cﬁlaﬁgrk%t%lf intermediate materials or
e3ion/ barrier ["ayer. terral 1's
adligsfpindaidior layets edobwder tagtahmt, aith@ilm, Suitdladal rétridef granieh attéde, and
materi.al s or adhesion/barrier Iayers i nclude netals,
siligen ggdde. nj t ri des, and suicides. Sone particularly
Sui [ iy
>Ut SN LSRR PSR T 5 SRS BAEE Lt oo
bartr1et anitdtial matyrbedﬁpldy&d oSkt b qaatnernéd wiatte .sutfiaccanod IaSEcond dielectric
exenpl ary pethod of nodifying the surface of a

mageral may dgployed pr§rdhe alrriché .0f freey fanst dicleqly '%ﬁé“?iémt@%d A first step

of gl‘ﬁg rm@th@@t& ?1@93 t%tln%uﬁlg a&Eon. éiaaglﬁtrﬁ(ﬁ ﬁﬁ%a of the wafer to a
ielectric terla depl oyed over the sur ace of

plursigy fof tlsec-dira¢mainal mbrbmzas cenpowitee fixad to #n hbmsive attbe, afic three-

this thod conpri ses contactlng the sec?pd dielectric
dirpepsionaly pbrgsive wempasiss cloglpélsmglﬁ, Blyrghty gt abrasive particles fixed and

dlsgglr &€ 1! 'arﬁﬂcféron@lsem t ‘?s 4 ? ho%i Jg E} gAyifr dile the second

rasive article eedlnen ona asi ve
dietemmiomiateas] xsonrpomtscttrvgtlathplptluralmytqf abfasabrcasipestes until the exposed
articles fixed, and ersed.in a.binder. A sec

d
surdgcgpfithe wafen g5 splptgnti @wf ARd GRPRESCHAL Icastorg ageéegﬁaposed first
dlegéfc%fﬁrhblcmgﬁhgf Arfd odesarééqofcef%BBﬁégtse%ﬁdhdlEllagtn@|n%fté}lldlt Yhe second

rasive conposi tes unt expose surface of
did deerionafiserial sis stypstBntsiladony ogden&r emwhpdeonpliceesliatde. The first

| east. one area of ex flrst dielectric barrier
diglegirig baryicrinatchplds hin §38§1§?B8§§963econd dielectric

rmt lshRkd inth] sﬁ@&ﬁ&‘eﬁloﬂ' %Fe? wﬁl&dlmﬁ&ﬁmla ﬁ1§t M@hmﬂﬂya surface

ilicon oxide, for exanple, silicon dioxide. The first
etctieétoeﬁotmmcpattalmrorelrdeﬁ@nemd alseo;cmdtryqimaildleyloscd oowithe surface of the

nitride. inthis s ification
frghy it , T cdiSins harottafed PR bp A RAtarD &ilndespattomed areas,
grdvelefedsO afn@r Mad RALLET s Obthér @ﬁﬁétglrés aRficR S8RONS a completed
mat eri al depl oyed over the surface of the first
semebedicalr. deTive. dl"é@ngafsr s foc ipatdadediby la proees$ sucht as the Damascene

proréggse gncia rnodll}cedlll) %nd a%rgs?\rfen a%%clae ' oF e present disclosure, is preferably free of
scratches or other defects that would interfere with the function of the semiconductor
device. In preferred embodiments, the wafer surface is substantially planar and has a
surface free of scratches or other defects as measured by an Rt value. Preferred Rt values

provided by certain embodiments of this disclosure are typically less than about
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grooved areas, and vias, as well as other structures

whi ch make up a conpl eted sem conductor device. The
worde2338T f ace produced by a process such as tPE€T/US2008/069396

Danmascene process, and nodified by the abrasive

article of the present disclosure, is preferably free

of scratches or other defects that would interfere

3 Qﬁptﬁnasﬁ@ms ubtefardre dess tthra st dH@utnastromsy e moptpreferable less
r d [ ' )
LIPSy al LR R Tl s o mor mareras
forﬁﬁﬁ@la@lbﬁ;&‘otﬂzi b@s‘eheyerdﬁ’ft@@mfeas Baelaayeethabbeafiodificd ad eemplified

Preferred Rt val ues EFOVIded by certain enbodi nents of
ab@yej for aW@&r@éumé oglyea sﬁbm@@rua&/andeas%ecvmfbma@ﬂéht 3, 000

gﬂg§%%l pre eré@?ﬁgfgé§§tu£ﬂg ?Méﬁ%ngﬁgm? n§§q§§@wnmk

stavial il a Reyeribacingde last dfifsdmatepiar Iuhi a bdcbhd maorialpregent on the base
materijals forn1ng | ayers . on a base | ayer of the wafer.
of theraferayrlesns pneaf the dafteriads may bperpiur Rreetchisbiodorp p dgsign. An
i
oultPElertdfi GBIcRRY ot b Fih oL SE0 Ehna RIS GBERERH e design ctched
mtE)aHasmém PThe edsernBypladedrinecoargot evithsi @Ihiral\i\ﬂytdif ﬂhr&%dlﬁfensmnal

having at least a first materjal and a second mater|
abigpiyg SAMPPTITCE ﬁée% s gpragippaitigkce rThe gutqrappteriad of they W%ﬁ%ls placed
i i
in gﬁ‘tg{hv@rﬂ? o? tﬂre 1}1%}?/520(}1%%3%?91%7% %ox%?{)gsﬁte@ af%g& t@Yn abrasive
artﬁ;&g ahel a’ﬂiBetsBWel airﬁp(stte aa)rﬂmlsfngl b flineligesf gbrasive h;ﬁﬁitléleft Gixed and

e surface. The wafer is placed in contact wt

dlSﬁFf&?dam § pinger. tﬁhwaiﬁr %W@V%éﬂlat%rtaéh%@%ﬁ%'@éﬁee\ghﬂe the outer
b QoI iy 1 KRl TR Bl st o
thet Wafee 1sdqurnsm1asmaﬂya;blamﬁﬂaad|cmmpm9smpmsla:atset5né acedf b@pc&;ﬁd first material

bra5|ve article, e abrasive conposite conprising a
andhpRG afed pfexpos g@F]@mﬁgthC|eS fixed and di spersed in

a bhﬁ‘gﬁ‘é \Aﬁﬁpgnﬁﬁf &f tﬂlssdﬁPl}S?&er@}x% Hoﬁ%ﬁrﬁodlﬁgnggrv@ﬁﬁvﬁay begin

article e outer material Ts in conta
withhe lpyarr edmprysedfofabomisctne conpesidepbyudtavier tahdeak pos edlelectric
of the wafer js.substantially planar and

surfa
ma&f‘awb %ﬁééheéqctﬂ%%teﬂah AVIREA S acg&%@eag forns ¢ desigin, Pugh a wafer
maglr_l‘% Hlﬁﬁlfféﬂe@/ QJnta@ﬁHg%ﬁg SRACAY Iﬁ@lﬂ?% 'tl%l ex 'oﬂedoﬁ]ﬁ or surface of the
odi nent of this

i scl osure; yl ng a
wabaf @ondoayivd egaterla/lb ththardspgegrto Ctha‘plbrasad mtlckeo n ﬂfh@ tabresive article

rEEOT R
abl%glgg %gﬁgsﬁeo&fﬂlﬁrls@t?gsh I§?C(tf aﬁ)ré(mee arH@%s l@ﬁe&“ﬁﬁl& fd'lsggrsed in a

by contacting and rel nDV|ng he exposed
birslar. f Geagfant meotivafie ma(rttmnddjbdztwal thetpduriabity) ofweibtdsive comp051tes of
to the asive articl The abrasive arti

ect br
the GHEIREE PYScHEK TS GOnF i St hafibin SUPPRL uipeespl thE wafer i
sutkdttially Hian®f addeoWrRes attlga[s@ 8néj hillk @? b%@kd B ReliVematerial and at
conposite conprising a plurality of abrasive particles
leati wed asmadofdeqweed detléatria material, and the exposed surfaces of conductive
material and the exposed surfaces of diclectric material lies in a single plane. The
dielectric material may be covered by one or more intermediate materials such as an
adhesion/barrier layer. Typically, the exposed diclectric material surface is essentially

free of the intermediate material after removal of the conductive material. Alternatively,

removal of the conductive material may expose only the surface of the intermediate
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bi nder. Contact and notion is maintai ned between the
plurality of abrasive conposites of the abrasive
wa@eawokmssand t he conductive material until an BPXPUSHEAS/069396
surface of the wafer is substantially planar and
conprises at | east one area of exposed conductive
material and at | east one area of exposed dielectric
mafggtag apg| the gapduche és@é@rsaédcgutﬁrméel@%ﬁc@md@@yitb@ expose on the
sur@rr%t S of t}?ﬁ w?fgfj the Ql?elg@ﬂq? &%%TI%P%II&BS %qlﬁ({ucgvee 4113{:6% atk. ¢
mat @he a{;reﬁ@y Pethe@Vvar psjmbulaﬂpeaduptdao t® hodi€f redi@dtide surfaces,
mat eri al s such as an adhesion/barrier |ayer. . )
typrablycgfaried torps thgseewd @plsrialcty the nipscar pplication. addejeonductive
I 0] I a Lal Ler.
sur?ezc%g\q}{a:y%e ﬁ‘l%(;er ﬁg%ln%\d%lk OPE g?g\é ﬁlg /&F? esr%%gﬁg \}rg%l%t?vrlty values of
lesk ef@mv abowf 011 ldncemd UG’tdf‘@‘@edT&bﬁdmakie majteled p Ascudn nyetdlbesuch as
surface of the |nterned|atenater|al and the conductive
tunggicar PRRPCT. CHRDINGR RlwpEun eernchillary 2elde pilekpeis saipys alloys of
the%% Shctt T dE&eRld Hﬁfecw fﬁate %lngllaﬁ thrakfg dL@éCf%é BhnsPH less than
e conductrve nateri a rese nethod is
aMmaﬁtlcularly adapted to nDdlfy conducti ve surfaces,
|callé§referred to as the second material in the

pr edbprothgy sreRpkbembadimeridbis disgloswigr 3 SMIsmetpdpeprovided
f 11'1%5'%&&10@0?3%%5? Cs%@fw Lkéﬁ(f W?(%u%gdr%a ?{fié“férﬂ&ve a selective
I‘ esli

y values o ess t an a
thiEkrebeporaon deraicin ve paatieiiraxsmphey adbodirical, heaticthodis
tungsten, copper, alum num alum num copper all oy,
COypIRfS- sil ver, or various alloys of these netals.

Pregerr e?rdjdléﬁhg%t Waf‘ern& ﬂsﬁ%ﬁatg D&’ 2lel¥t DGl Ravmg a surface

dielectric constants |es about 5. I n anot
ctobx® apfoamya pattead |armn¢nd)1fnattehalsdd1bil(§mti ostir &,lcast &lBrtivet dfable surface

i.s provided for di fyi ng urface of a substrate
of hdirstygatgrigls an¢ 8 ﬁlb‘EFi: ’EI’GPerWag%PiOXeQ PERBAIgass adwrarn ¢hige surface of

thd Ak Seriportion thereof. In one particul ar exenplary
enbodi nent, the nethod conprises: a . providing a
waf ér conmma&n@ghanhhéamﬁmaﬂkﬁnh&vmﬁﬂshiﬂh]ha%mugoﬁanaquanm

sur f tched to form tern, a second materij al
WO&%‘BE? aie &lbéranaﬁl%r érgstofi &ﬁ hrasv o parigles andringludigeg watgr, a pH

buffb é{thlﬁ'{ﬁﬁff b l@ést oﬁg g{ﬁﬁ gI’éﬂf& Qha!i'iaf Shl 8l sufeRhs Yﬁl@ nﬂy Sﬁffélimcludlng

| east a portion o surface ‘of the second terial
a ImsiccoHt adjtsting ddvat tandrah actier cc&hpleilng hezemiafaed , the rWd)ﬂkmg liquid

esenc an. a tan |aII .
exPbEREqy PH Jius AapHtaerty Oﬁaﬂﬁ ¥t el iy el sbrasive
coﬁp@ﬁe?uﬁ{éﬂr t&XdH Bblakig ﬁrtlcieeatﬁé BRL-RKEn g5 Rat @d'rastlwréomposnes

7, and a surfactant, the pH buffer including a basic
copptigidg a$>turmlgya)@ ebniasmn darginlca ¢ixdd enddinpirsedi ing bagentandand
the Wor ki I’1gtlvelly rnovmg the wafer while the third material is in contact with the

plurality of abrasive composites until an exposed surface of the wafer is substantially
substantially planar and comprises at least one area of exposed third material and one arca
of exposed second material.

In a further exemplary embodiment of a CMP STI method, the method comprises:

a) providing a wafer comprising at least a barrier material deployed over at

least a portion of the wafer; and a dielectric material deployed over at least a portion of the

surface of the barrier material,
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exhibiting a pH fromabout 7 to about 12, with a
plurality of three-di nensional abrasive conposites
wo 20006123387 an abrasi ve article, the three-di menBCDOSL008/069396
abrasi ve conposites conprising a plurality of abrasive
particles fixed and dispersed in a binder; and c .
relatlvely nmoving the wafer while the third materi al
i s bh coﬁ@lﬁ@@tmgi the digkecpiumatirta) off thgbwakrven the presence of an
[ Il
ée%ggtg\g)nl%ﬁ% 1&1)1/1 %tﬁp? ?fé?%f ?q gén gﬁrg%lgé &Jﬂ@le!‘@ﬁf 1rnc ut%mg water, a
pH B@Sér enebidhgat Qéasﬁbﬁ@?pm grbat&d thmt’ﬁrarﬁﬂ a auﬁfaaﬁm @icepH buffer
~ of exposed second material. In a furt her exenplar
inchydiegip rhspic M agjustire agqnt r?ﬁti HOERCIdif CoOmprrE %gﬂﬁfarqnéetée working
Ve lie a
hqﬁl)d &h?o 11?% gg‘fﬁ f}@%ﬁ %Boeﬁf:[og?cg té%@gzgtm h ?ﬁ)t(l)llg{%%tsr (ﬁ%l%e-dlmensmnal
abﬂualfver corﬁpmisltas diieddeabr b amhErd afltrtldl%m thy ethr@v@imedbional abrasive
| east a portion of the surface of the_barrier
compedics gPmpyisiag it Bletality of neragive nseialesclivash @1d dispased; Wea binder;
fer, in the presence of an aqueous working |liquid
substantially free of | oose abrasive particles and
I nckudi ngeludstety moaingHhbwfafarwlgilhihbididlegriainateansis mrtentact with
pKa greater than 7, and a _surfactant, the pH buffe
the piar @absa%‘aepenmqltsﬂp%t%nr@pawr fagRiohtheavaten i ‘substantially

t t I t
plaglw#(g%bggggeg}eg lte%s@rbb gua?galya V\#%%d dl&Pd&g% ﬁff&ﬂéﬁ’él %R area of
expdsee bardicnmasii@ahal abrasi ve conposites fixed to an

abrasive article, the three-di nensi onal abrasijve

conpbens BEiEWHDFTERMEY £THogiBEt (e sHelggsrie jajegial comprises silicon
ox @rJﬂdctllgﬁaﬂ}lef(ﬁlqwﬁgp%dghﬁ‘%?{é ?ﬁgﬁﬂ @bl nder; and c)

relatively noving t e the dielectric
rmt éi icattainSexemptaptmaethody, tthe hdmzepieut abtvieyn ahe aldfas ave abrasive
nposi tes, until an exposed surfﬁ o the wafer is .

artg QECHAT Yafler PresruRAR aarﬁlagec%ﬁﬁ%qug e%lees PRESERERINCh (psi),
ab tt@’éBQételglodPefslc?Qt(ﬁ Fehil lunaf:}g 9&%@5%%@@@5’&% 0.2 to

arrier materia e particul ar exenplary
15 prib@bowehs§ td heowi lé)Befl@t kHac) Mataaotihat embnqhmeatesf giid dsolosure, the

xi de, .and the barrier ial conprises s con
waliir e rayye e@wf AT rl or W&Vﬁ%&gamfth@cmlé% ngor example,

citREUNE R adi e artRicRr t@éq@aﬁp glaﬁdtﬂ @h At EarBCIE UnS tNIEEr are rotated

pressure in a range o out 0.1 to 25 pounds per
relstineatp ehd otbbr dspeél) gs la’lu[g,lﬂnot/@i lai:ear.ly alongoelPascainger§ &fPhy wafer and
ressure in.a ran aboyt. 0.

refera unde f ta

abll%swﬁéﬂw?eab%lm tlengnd (5¢ ZBesate 1BisToymaN Bl De P AR falipfcalor &
ﬁgﬁfét@g{t pa@Erd 43 the Hca@h AL Bond A€ pU@S Efhe %‘tgtlé'@'l ‘ﬁﬁ)’tl\’)ﬁ or speed

ticl e are rotated and/ or noved agai nst each ot her.
of Rﬁatlc&xbﬂm'bm the wafer and abrasive article may be between 1 rpm to 10,000 rpm.
Preferred rotational speeds for the abrasive article are when the abrasive article rotates at a
speed between 10 rpm to 1,000 rpm, and more preferably between 10 rpm to 250 rpm and
more preferably between 10 rpm to 60 rpm. Preferred rotational speeds for the wafer are
when the wafer rotates at a speed between 2 rpm to 1,000 rpm, more preferable between 5
rpm to 500 rpm, and still more preferred between 10 rpm to 100 rpm.

In a further embodiment of this disclosure, the conductive surface of the wafer is

modified by the abrasive article in the presence of a working liquid. One useful working

liquid is an aqueous solution that includes a variety of different additives. Suitable

-7-
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either the abrasive article or the wafer or both the
abrasive article and the wafer are rotated relative to
wo b@9ooeizer as wel |l as being noved |inearly al oPQI/US2008/069396
relative centers of the wafer and abrasive article.
The wafer and the abrasive article my al so be noved
in an elliptical or a figure eight type pattern as the
addijuesd infirdee BHapdinginghaconét ko8 Thady of atdsenaks mtll eh @mplexing,
oxf(iﬁ)ztef]g% 8)11‘ 5&5\%&&1% at%%ggs\’\%ﬁrl}aétﬁﬁ% ﬁlnég%%n?sbr %ﬁ el}l?t thlbltOI‘S,
lubriehi| @aps, omaﬁm&&lah@ﬁs bﬂ’]&e@doac&lsﬂwee aﬁtddl@\be@ AdyCalvd &itlude agents
t he abraS|ve article rotates at a speed between 10 rpm
Whtu‘ch are G@@UW% yithathe spennd peteridy asl, ym%lt weeetah glaypsandactors on the
fer m
SPEOCL N FRFREE SUARN RSTVRRD. RruRMEh BBl examples
of mfdﬁﬁng’ Qg@tseﬁlcﬁltie aygpeed pbekiteenitdc a@id) p&taskiud®Berfipyanide, ferric
nore preferahble between 5 rpmto 500 rpm and stil
nitfpi, O cMBAEAND Of Ve 28enthm Expmules rOé nomplexng (agepsy include
he ugt.i
s BERh TBhufe il SRy R Epalel Pr SRS BE YBUFH HAGE may be
relhﬂﬂx&lpfres enaflitbfes ar mhékag’egtd i1y sl emEb&imea g fthe wokidg li@iid may be
quid i s _an aqgueous sol ution that |ncludes a variety
tapofwad‘?rf fEptEind st | e dcionired aBrEhddiA | YBRble, PpisiNatipg| agent is
b@%%h%%%(pg agents (e.g. acids or bases), as well as
conpl exi ng, oxidizing, or passivating agents,
sur ﬂmoﬁemtmplmtetnbbgma@e of 8 woblih§ &isid usefsit in mbdilfyih@e Surface of
| ubricants, conbi nations . of these, additives.
a Vet guitGe £0rnf&9ﬂ%ﬂtl§a Oif ﬁéle%“@n%“éﬁft devish g WeIEINeeld gmprises an
t
ik 50807 E ARSI Bh Fp il Pl So0R, Rl Pictes. the
compoimtnigelufagsiatat apgl befifereahiblitng sideagent pK, gveamo ttaga 7, and a
f oxi di zi ng ents d.ncl yde hydrogen per oxi rlc
SUL; %‘it?Hlt %6?5‘3‘%}} CP@PP?%% &#1&818 P¥? Pﬁt’élgrﬁgfﬂiltaﬁfg ancﬂ“ ic complexing
ag&ﬂ i ﬂ{é % f%‘m Qlﬁﬂg ﬁ‘gﬁl i foP XN 1 certain
agents I ncl ud nium de and ammoni um

feataed mebélmeﬁtﬂ tMeWQrkiI’r@hqmd Icomgrli;dsqluﬂurbmmﬁnﬁeal surfactant, and the
relaijely free addltlveszgr of her agents. In this

wogkipg dfwdifrchibith @ W@ﬁBOWidﬁl ofall-be tap water,
di st b & aka @larﬁ Em@@&lﬁ{é'ntz egk M‘@fl@gure ?rosx}i'dletsaabﬂi&d abrasive article

passi vati ng ag benzot'ri azo one exenpl ary
corphsidg reesirfagtang svuﬂaljde rfgr Ichepaical umeharlicail rpotmsiding yifng sarface of a

surface of a wafer, suited for fabri n of a
Su@gmecoﬁha@?%? Fempley © Crhedigsi AgOF} a@ neeRsiest fixgd, abrasive
artREU S8 Bh@Reealt RhBIE Fr &ea’@ﬁ grat SirBBDSE 2R hYa chemical

free o Ioose abrasive particles, the conponents

numhmnmﬂpngﬂnngpmmmmcpmmh&ﬁfer exh|b|t|ng at Ieast one
pKa greater

éhanf. and a sua%gﬁtant e pH buf luralitv of

confri si REPVANiB&& e PR e atclghayynt sy eéZHmBEFngé plurality o

thrEQERhEXIoAS AFERMo ccﬁﬁ‘%osit@? VRS o HPabhdW drRidiR thirdGdithensional
pH from about 7 to out 12. In certain

abrasive composites comprising a plurality of abrasive particles fixed and dispersed in a
binder;

b. exposing the surface to a surfactant solution in a solvent;

c. drying the fixed abrasive article to remove at least a portion of the solvent,

thereby forming a coating of surfactant on at least a portion of the surface.
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featured enbodi nents, the working liquid conprises a
fluorochem cal surfactant, and the working |liquid

we@0wblo2387 a pH from about 7 to about 11. | n anPCTE82008/069396
exenpl ary enbodi nent, the disclosure provides a fixed
abrasive article conprising a surfactant suitable for
chem cal nechani cal polishing of a surface of a

su anﬂatlély, BigDE EVt(a) Mayke mMpcatey ababeliihimentate, undil gdemeigpolishing
ratg 18 ] I 13 & ol Fﬁﬁ‘ apat@‘?ﬁ ¥edﬂ%{ %érﬁelnffs &J?LHR{ Ab%l p QO@A(rmn of the
sur ac ant - Suit ap Tor 5? ace

targdt pRlickiagiraa) WH@ﬂﬂhaﬁlx‘éabbfb@ivle?ahﬂuﬂ@ @ma@@gomlnaaplusaﬂﬁy of wafer
a . providing a fixed abrasive article having a
surafies.a dib SQBASKEEPIAL emprdimants; fic splvent Bay GF g8 riapeglsolvent (e.g.

Wa?é‘m; %Sﬂoég eop gcﬁ{f%n% Z%% c)ﬁleﬁccgh%l ap oﬁg{ %‘a%ég ns%‘?vltelsltﬁ,:chr aﬁlﬁ&ure of an

nsi ona asi ve conposi

aqdous ahd & Momafqu&hl’s&ﬁlv‘éﬁt (@ar tihah&ainfliweedt). and di spersed in
a binder; b. exposing the surface to a surfactant

sol Uie é’ﬁefPlflierﬁ§%ﬂ %‘@ﬁ%lve articlejfoyispgeimborimes abthsdiresent method
001? fii&! £ te%x(?urreg MY & - e Itrlgigﬁgll B8y 08 % rfa&emt%ﬂ% \6321{ plalllrahty of

ereby form’ng a coating of sur on a
abiasivt ipartiotds dibyeersadr ihaec ®indpt. i ctnlalﬂryfensﬂ epe& th@pblagive adtycle further
be repeated at a pollshlnglrate unti| a target
comprises 4 brgkingrawdimors grefersbly, thinbrcking 1pai Hoébfﬂl%c filg.g This backing

f
il R AR, AT Dot 208 B LSy oo

l’naltﬁﬁ’laﬂSWﬂIdhOh@m besh e lforr abbradiye aftichaf @ich sigrfapce sontvbvens, cloth,
sone exeng}ary enbodi nents, the solvent nmay be an

treafgh sl robysit i agd nigedrmpelymeritoilary ubiot Bresgradesmbodiment, the
ba&ﬁn m 3ﬂn@&§%ﬁ<%t9%hﬁther organi c solvent), or a

aqueous and a nonaqueous sol vent (e.g.
et h andéasatmb vafaer of thkhieacRingfie fcotdd frithedbabeagidvabrasive particles.

arti | e for enbodi nents of the present, peth
dﬁﬁ%}’f%é % theRPiba ORI, WREl SRAIDGD ﬁag%h}%%eﬂ%% may be
or H[cfcﬁ‘Ciﬁ‘orgQrgg nﬁftebrﬁlso llpfs%réf%ﬁe@{haﬁg{ e ?wpﬁrc;r%ﬁll@'ﬁmder. Further,
In a erre e

I sperse I nder IS pre t hat
theabimdsi waydret & chenfoptastie |b1mierrp|r |thﬁmoaetbag Kiindgr.anldl thobender is a

preferably this backin a ynerjc film Thi
thegmesqtiing Rinder: nihg o1adary A ﬁﬁe% 1 05 rigraed, F9n g precursor.
Sp%\ﬁﬁcﬂ@g Kb b1 O BYnJ2e e@@éu%tr@%ef 'ix?'lh%&ﬁ%ldF ff&fwa%t §5ﬂea| $hen the

ave been us for abrasive articles such
abipaiye artichoswoadenthe bulidﬂt‘ prectnseaisedpadedtid pombﬂlqtms{typocally an energy
ic film Ln a ferr

fil d prined
sowftioh A Pt bR Rglimerigagen of dhe &3 & U Dging this
polys tzat@cfhe oP lé[uflﬁg Qtcpf tﬁehﬁlnlaéic bfe@grsbls i€ Qﬁicﬁﬁed’v‘aﬁ@ c@nverted into a

I nder and abrasive particles. It is preferred

bindke hmmlm@nbmmnemtg of ¢his diselnkat, iersogefeimed t8y |tmealb1héer precursor

bi nders na¥(Pe
comprises a free radical curable polymer. Upon exposure to an energy source, such as
radiation energy, the free radical curable polymer is crosslinked to form the binder.
Examples of some preferred free radical curable polymers include acrylate monomers,
acrylate oligomers or acrylate monomer and oligomer combinations. Preferred binder
precursors include acrylate functional urethane polymers.

The abrasive particles can be any suitable abrasive particles that provide the

desired properties on the exposed wafer surface and specific abrasive particles may be

used for specific types of materials. Desired properties may include metal cut rate, surface

9.
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organic or inorganic materials. It is preferred that

the binder is an organic binder. Further, the binder
worego9ioes33sr t her nopl asti ¢ bi nder or thernopsetti nBCDHURNES$/069396

If the binder is a thernosetting binder, the binder

may preferably be formed froma binder precursor.

ij;ﬁemflcally sui tabl e bi nder precursors are in an
fingghcindeplandarito phbicexposedevafmhuntaen e Tab plissive paticics mayibs sclected
dq?%(aﬁlg éﬂ%ﬁ tgé géje%{ﬁcpﬁlgt%Hgl C‘Fth% %va?@%%ﬁﬁ’géje tI%lr ?e Leluf‘ap é%pper wafer
suriBdcy,eE p@adrfddmb@fsmermrﬁmmﬁﬂu@é EM Slﬂﬁnnaghtfrtlﬂls t Rit&matively for

pol ynmeri zation or curing step e bi nder precursor is
aluggpigivvaferc ugfaerscin weeiaerd @bw&sveap%rlﬂaiemclwdﬁ apdpppd ghi alumina,

t ,

he b AfaroT o abridSs PlelEls? ashehas' phl PEFHE ff ol Nomposicon
of pied yresive bipie expedudtidnt & o vesRIngyli@od ne&l dﬁm@tlﬁsprocess In

radi ation energy, the free radical curable pol ymer js
geRgre)s SR ICeDTIEV S R HE lEha Vil thefer vertBeatiplide Sige ng @ﬁ%‘ter than about 5
mlaroﬁfeferr & %5§§ed.aﬂb&%ofeg{rgﬁh%d BRI MIRGR a{rﬂgleyﬁewhlch the average

acry a e noner's, acry I gomers or acr
abiBIRe Pettichndzolsi Igpg\feater:cmrbldnatmlofaﬁnetaraelﬂeparadulbﬂﬁdﬁf greater than

precursors include acrylate functional urethane

amﬁﬁﬂﬂﬁﬁ@@“@ﬁ% abrasive particles can be any suitable

abr [

on s SErsBRE phlchS hilhe Ricth CormbGUHPRIA P AREIL' HRamples
of plaefelrmtieﬁllafa)pabmlass @tblider nsqpacsifiine siligpies abdmimatentilydate, and

Desired properties may include netal cut rate,
CO%@F?%@%*FﬁF%% and planarity of the exposed wafer

sur fh‘?E&TauI Qﬁb@&lhﬁﬁ{s oF tlﬁ’ca{ilgél%lﬁé tH@X & as,rﬁiha%‘fés% epalr‘ucles provide

dependi ng upon the specific naterla
a dumfigcel sheped ebrasipd eorﬁpdisms}pﬁéxrasw&f @Jmlmsfté MQJRS trlag comprise a

vl of A SN PR Yo Red o MGt Pl mebelane curve
extteFEedpiﬁfbf @k HEtH AR ASi M&g@%c%sitﬁjeef‘erbncﬁj ggt[l Bh& 187%eEMd closed

um na he size o rasive part epends 1 n
plaparctirvepabstidial lggatalleUtoathe dostpdaict duove zufd t’ohhae bdrkasy, weto a point.
icle and selection of the.workin ui d

sed
Thg Jlfrﬁtr?@dﬁﬁeon&rﬂe%%%m% apd ARy Fptermgdy %\Br Sl&BPés‘iWS’ need not be
ev&g&ne&lc%ﬁvés@vmws&an@mgag@aﬁ@ﬁg &l Ba e;ﬁbezgitl{bﬁ’l ngggar%ﬁnauer than

about 5 mcroneters e pr err Even
thepfissf elos@adplane ﬁgbneamayéeardnicamgsent rwitthihe Hirsthgamy 8g@geor may be
abrasive parti e i.S.no greater than.one .

rotgfied v thetesiect iyt ¢ g?&ﬁ%ﬁﬁfiﬂw CURYS- gHhsatdt of Reehsigho defined by the

traf%c@rﬁb? ﬁfér@:ehﬁ&d onhtﬁe %R{s@d; ghﬁﬁe RaRkIfkkE %ofrﬁé’ p&l@erﬁﬁ@tﬂaﬂ 10 the first
nbl nation wth rticles. Exanpl es of

plapaeff 6e sadndl iclosed plpafr cur&d: erstydws Ipudferahlydregdicdrwigh tesoat & the first
la%fn%nun1trlg at e, d conblgations theregf. Ind he distal
clog P4 Wit ATHUAL SColt TSRENG MBI S PReS R B fiBHed gfhe dista
suRRERTHMEARRAT ©nfdsRE RYLLE
A suitable composite feature might have, for example, a circular cross section at
the base which is transformed smoothly, or in one or more discrete steps, to a six-pointed,
non-equant star of slightly smaller equivalent diameter at the distal plane. These abrasive
composites may be both either precisely shaped or irregularly shaped. The abrasive
composites are preferably spaced apart from each other. Preferred abrasive composites

have a geometric shape such as frustums of spheres, pyramids, truncated pyramids, cones,
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a plurality of shaped abrasive conposites. Abrasive
conposite features nmay conprise a variety of
wo booe®2338nensi onal shapes i ncl udi ng those bounPeTUB3008069396
first closed plane curve extended into the third
di mension with positive, zero, or negative taper to a
second cl osed plane curve substantially parallel to
cubdseblprlss rogs) eness epastlikp ovithdflat hepnsd erifpeys. dihetabragive composites
typ%)atllé/ are ng%ﬁ Sk %nﬂ%e%ffcco fjdep lo%n at?elflﬁvgs 2 ?\ﬂrgacgngf the backing.

t PanstA T onal curvVes! nee
Alevieriyyierhe aem@iwekom’pbenés&ﬁ@nﬂs@ bosadonilpnearfded Wh & stfice of the
be either larger or smaller than the first cl osed
baghinge The ghiegive maijclo mayohworrgsise At lamigt FortiaoRs rogts ¢ff thpabrasive
y 0
CO&P%@%S{ 4 an@ ofbﬁe& &Iﬁ‘%fsﬁ gs \Mttlhef bt @9& tcoﬁlﬁoglgg frgahf g1 used in the
abitabi@e bifthj e cSuitay leQafreatl ldengigrhitigeis dre(rft 1¢Re2 ebrasied c@‘npdiwtes per square
curve need not be perpendicular to the first plane.
centhgcteietootidewst d<18 Fhrapie cunrRasitprapen ssgareeafiBeten| yn gddition, the
i I
sz REaMaLiLy SRS Ly Buld REIAES RO RHENE, Icss than
O.Samltulnetedicﬁﬁ@k tigmr(f. baglliafetdrhe abr asi ve conposite
feature, A sujtable conposite feature m ght have, for
exanilefurthersjthe @pesiver cosaposibest maw alto ineliidsaare hingic jagditives.
Su{tg‘tﬁe] Safd(aftf(%g APRaL ha[‘t%am phﬁlc%” @uﬁﬁce”ﬁ{oﬁlffyaﬁg eidﬁ}jcll es, coupling
ps, 10 a sIX-pol nted, "non-equant star o
agatml fiiledrs, esxphvEih @ ragen’is aﬁrﬁrgrarﬁktaﬁh ergdintst mhthiad)ra,nmspa'rhﬁlsg agents,
aprasi ve conposites may be both either Fre0|se

lubgicapfegvelting F‘%ﬁ%ls‘élifwa@ﬁ ApEpentsilycn § 4 sfahBizeignpianlewag agents,
chﬁ e tﬁhﬁfefe r Q%SYS S Q@&eﬁﬂa‘c@%ar Eatg Qt'p e@c‘fl@atﬁuqe'bassll:{raﬁgg r raggnts, or
rasi ve conposites have a ge neirlc shape “such
combmmﬁmmaﬁOMmsphﬁne&g pyram ds, truncated pyranlds
cones, cube rods, cross or ke wit

fl alAdlde%‘é@y stB? f @é}ge CORIN L BN evSéClEf% %lSP Rad. e’ subpad will

r I
hado/ PR LWHERE and W REOREAE MASPPEbialice AR, Oll ARSI over the
froabsuabicy ef theppsirt mi rayrcatiso shsitivandesive may bangepdicdon ahe back

B e RSB o S LB LA o e

Sm%ﬁqp03|tes A range of areal densities of the abrasive
onposites may be used in the abrasive article.

Sui ffablaboaﬁr sahmdensi tot intendeb tadescabe leeds ildtratiod &mhodiment or

|tes quare centineter to _at least 1,000

ovely ReRvRcRehgbalt 56 pEre qiisrlastent st bvings 'and the Detailed
D @éiﬂjtfoh(%ﬂ t hhewshée aft ctlﬂh‘%l%/a@é | %fér?e?i dHbodiment

e|nc ' ude %elghts oflﬁegs t aneﬁ@lﬁﬁclnet essolmensusmg
theOprieniléd dissddsed hewin.| ess t han 0. 1 n1II|neter. Still

further, the abrasive conposites may al so include one

or nore additives._ Suitable addltlves i ncl ude abrasive

particle surfaceBiiehDeseript e Drawingscoupl i ng

age@‘i@’re fi ! LEShentiP RS nsg %WV%W fof Qeﬂcﬁﬁo@m” SliffchiCed wafer

ent init] ators, suspendi ng agent

before surface modification,;

Figure 2 is a schematic cross sectional view of a portion of a structured wafer after
surface modification,;
Figure 3 is a partial side schematic view of one apparatus for modifying the surface

of a wafer used in semiconductor fabrication;
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| ubricants, wetting agents, surfactants, pignents,
dyes, UV stabilizers, conplexing agents, chain

wo c@ndtBse7 agent s, accel erators, catal ysts, actPUHUS2088/069396
passi vati ng agents, or conbinations of these
additives. Additionally, the abrasive coating may be
secured to a subpad. The subpad will have a front
sur Figee 4ris agrgracretonaf siew e petien £ eg sibjesivecuti¢lagseful in the

p“%%%ﬂﬁﬁﬁ%ﬁ&g%EaECBM&% the front surface of the support

Ssure sensitive adhesive may be applied on

t he Faek 5 s34 Erdsescofiotdl @idnastkd pertioh of fidtiadadkisive article useful in a
article in order to fix the abrasive article to the

praggsdhe mgeenaBisgl®swyanmary is not i ntended to describe

cachl L 4o4 4 6 SRR AL o, SYREY o TR BP0 B i o

prdoesscofithd prosent dRtlob@k] et more particularly exenplify
certain preferred enmbodi nents using the principles
di s&iBsed Ker Epnplaprier obesprtigh joh rrnefherrﬁera@wawwe uscful in a

pﬂﬁegHﬁ§h§%%§n§dﬁruc rlc cross sectional view of a

ured wafer before surface
m)d Figueas iiom ploFofpoleshthg ratesachaciin of the osmbaadtwanglprocessed
view of a portion of a structured wafer after surface

acGapding et rrahodlmﬁ@mféhepﬁegené disslogwsl si de schematic
view of one apparatus for nodifying the surface of a

waf er used in sem con ‘gt% lgabrrgatron Figure 4 is a
cross sectional view an abrasive

ar t matigHs@fthils applidakien RhO ERRWViRE déhittidHs@ppRt

di sclosure; Figure 5 is a cross sectional view of

a
por ¥ Jixedf ahreRertichbisas inteee ebiabive gstislqthal iy sybstantially free of
un@r{agﬁ eds écbr?sflvet ha%élr eéx%%tgtragslrﬁ gl oefs Zé’lern%fat Ef (gll%{ng tl?e lﬁnarrz%{lgf? Srocess

secll Oonha an abpbr asl

us efaul<thirée- @mwh@r@ﬁﬁs aQ)frasNte aficRsS @Ntn @Ibﬁe@;iv@swhele BdVdng numerous
Figure 7 is a top plan view of a portion of another

abrapive shayiécley @r@n@ne steranghpyf at frasic askoren tHeitsp tligless such that
re 6&1&% Q5HE %? tr{:h'pgaltltrlcq nsgdﬁr"'[\’n(%aplgﬁqg zaﬁgn Q}? osgg]ll(ggt Jn%i Stg%?wé‘ particles

uncti on O cessed acC
capableadt pRifbadingrhd pl@ﬁartzlaﬁomﬁeﬁﬁ@ﬁ dl scl osure. Detail ed

Descri ption ) ) ) ) ) ) ) )

A “textured” abrasive article is an abrasive article having raised portions and
recessed portions in which at least the raised portions contain abrasive particles and
binder.

An “erodible” abrasive article is an abrasive article that breaks down under use
conditions in a controlled manner.

An “abrasive agglomerate” refers to a plurality of abrasive particles bonded
together in the form of a unitary particulate mass.

An “abrasive composite” refers to one of a plurality of shaped bodies which
collectively provide a textured, three-dimensional abrasive article comprising abrasive
particles and a binder. The abrasive particles may be in the form of abrasive
agglomerates.

A “precisely shaped abrasive composite” refers to an abrasive composite having a

molded shape that is the inverse of the mold cavity which is retained after the composite
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Thr oughout this application, the follow ng definitions

apply: A "fixed" abrasive article is an integra
w@beoas23se7 article that is substantially free 0OPCT/US2008/069396

unattached abrasive particles except as may be

generated during the planarization process. A

"t hree-di nensi onal" abrasive article is an abrasive

hag be¢re ranened; igmnihgemelds Frfersblve thaacomppsts @x&l’é’ﬁ@nﬁ@ly free of
abr{aEirV? lﬂ?lg%élp%&mcﬁr%{) c}% EQﬁé &gﬂ)ts&{ Wr%a%g o? Itl{:ek&gﬁéc' bec‘fldf:e the abrasive
art&ﬂ@lmrtiezmh@,e@na@@@as&a iAdds tPaaaNoab1agove (mapérlec hies
capable of perform ng the planarization function. A
"t eXit gPRYPNtgRH asnveoHiuEioE |dsvics fahrieasioasichemas t4 élpk base silicon
WaI? V ngo c% &)da &%reg P 91 £ ? q&l 8§ Ogllt 8ﬂl%oﬂnpla\9®ljsccgmprlsmg
é ral se8 I%
reg&)@fstdfabvesoraimire i goetas ma&rﬂla'[sewmdh bd) g&thea kfdsxan; b ¥ gy lay @ &f what will
is an abrasive article that breaks down under use.
beeaspeit muaﬁéyqr stracteisntAlgiough thedndivtduaplemgnpss agthja given layer may

be g(gf?tiel gﬁ 33/1& X é)e J\%{yg gl i%hcg @hdgbbod?{}ﬁnwag&%f a first material to

thepatfer GtodlAbE taTas Sxistiy Taabr aﬁ an/ tnteaigdesd taistruef gy smt af the means
one of a plurality of shaped. bodies which coll ect

COlafrwlya@nalov@%dnuﬁhé @1t thetel p&ﬁ RO gHarshbab ey ge aaqi fheel t@ fill the
pit§ SR 3 SEdgd qggtéﬂﬁélv CARGh tﬁ\% v Sfeﬁ[ﬁ%; B Elgﬁ{rgatgl eunlforrn thickness

abrasive part es nay
comg@asioges dirgSmardriap mes bel @psh&ﬁemmMaswvﬁ:r CO]IT[OQBJI tepreviously
refers to an abrasive conposite having a nol ded shape.
fabricatedlayaripd theved e u@}faﬂf/ﬁgr%h& avk tapd ihen Hio gions adjacent to

thorggltfg%tﬂ%‘ge@fg%g% "f!ﬂ@d COMPASLLLHASmASRA [£ Est an? {&f}gé“fl%g When

the conposite I's su
comf)lewdr teioner parfadeck esbspmatbilyidiobgllopioarchnt peradix posthe base silicon
% e of t he shape before the abrasive article has
w éHr as described in U S. Patent No. 5,152,917

Pi .\ i )
T T
secoubjreated dnto thesexposs! offape of desingmsdiefeswaft, ahhich coating is of

osit uniformlayers conprising regions of two
Suf%ns feat drige @ Hhitors Bpeionh Pﬁwetleﬁgﬁ‘étuaa?r cfoalﬁﬁw%wg.%aplé have been

left Aﬁ%/oﬁugl&@h : e M’b{zlb?sgﬁegﬁ%gﬁoﬁ/ef% Tg dra}ﬁe?s[(ec? HEPSSHIBh &te fep o1 steps. As

e i'ndlv el enent hin a given yer
a Imam ke fretglmmsdoﬁ thedayfar\'whibly vafl Gmmmselthe |f1$stunatnnai 1Inothe finished

|for er of a fir material .to th
sortfeBadycFosideyise g esochs fRy s ot TsCEhnd: melspeiabe o i hickness

of GRNALsk 'ﬁ%terlpa)f R thef oV NGindBABSH L AaTPa] M/ﬂ?%@l RYRG ﬂhﬁn ttllike desired
art, to etch pits into or through that |ayer, and

thlt:kneﬁs bf thdhdinished exposed layer in the wafer. In the creation of a rnultllayer
metalization architecture using a Damascene process on the exposed surface of the wafer
being processed, grooves or pits are patterned on a dielectric first material, e.g., silicon
dioxide. The outer most surfaces of the remaining dielectric first material and any
overlying adhesion/barrier layers define a globally substantially planar first surface which
locally bridges the grooves or pits without departing from planarity. A second globally
substantially planar surface is defined by the aggregate bottoms of the grooves or pits
similarly bridged locally for the purpose of the definition so as to pass through the
patterned dielectric without interruption. Both the first and second substantially globally
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pits with a second material. Aternatively, features
of approximately uniformthickness conprising a first
worai0e/023B7 may be deposited onto the wafer, or POI/USH08/069396
previously fabricated | ayer of the wafer, usually
through a mask, and then the regions adjacent to those
features may be filled wth a second material to
plagairpiréces erreprehgrehly nardlsl contls eigial siHeoromedyr syfreqicand to the
S I I |l [ 1
sutjfg'ce cﬁb é?rfyaﬁg/ﬁr% V\élaf%/ télrg (gegfc a\%léleil %ﬂ% llgqgﬂnﬁ)ezala%él%edg}oé? tllly ?ayer being
fa‘tﬁfc@teds Utlel s&c@ﬁcﬂlmhhﬁdl@dglbyalliﬁlﬂeﬁdrtsluf@c@wﬂb aftém goﬁﬁéspond to the
the second material onto the exposed surface of the
sutifreed intsd maﬂ@dxwflﬁé rund%iw&w l%y@atlf Hgisi Bewnt.s @irtioapleadhesion/barrier
i ckpes e
lacghst U nhﬁnﬁ% éﬁ a@%m eén %#%E1%@?3%%§d&%§&fﬁénmuﬂ,eg”
cofffce ot alignia@pORiy érs QRd edxﬁhﬂnwlyatepﬁﬁ&kiadtock&@cmﬁedam patte@n arcas of
or steps. As a result, the regions of the I ayer which
thwwafercoﬁb@ iexposeHeotet syrfapgt of fhgl nfpmepiater Miafds hwil! often then lic
corﬁgfae‘f ngd{]%rm A téfr?‘% ﬁﬁ?ydbggl{lﬁ% t%l%?ﬁgqﬁ %ﬁ@éc%%}g%ﬁfl&fherel

mat @edvaduspl, ube tthecsovesdnyi matesielc ondmonlyehidsabeen delnobed by global
greater than the desired thickness of the finished
chepisalseecheaigal plpparizp@onMP) uiilizipghan abrasiys gurmyrng a polishing pad.

Ceint é&lﬁ‘é(cﬁﬁle{%“ﬁt&* {h%aédngeﬂt %l'isgn)'sﬁr%c#eﬂ{aﬁg U[%% s Qﬂﬁfxgﬁ@%e with a

process on e exposed surface o

relpiivatye sised plagiriaties pm‘cem \K/]Slchreﬁlphf}tstaethmewlmﬂnﬁonal shaped abrasive
dielectric first materi si]icon dioxide.
artigly stherpys thes sirpcivisd f‘é@m@ﬁ% of éﬁ%.ahfaﬁlgeoqr%ﬂé&%%w? i% gkurahty of

ablggq;vlg %iéﬁllés \gﬁ%ggl ndY el %b&%galﬁpﬁ%b flgﬁé 5d1131ﬁ¥ %%h chemically

y substanti nar St surrace
moaifiycthel @cadd yndderiall geswhich @hawm fmhtpﬂet Blevmehfmaﬂt of the second

departing fromplaparity. A second gl obal
maéqmitfrsm ﬁ%ﬁwmfaﬁ Ol MisTiedtEls WaICH RSt b ftf;‘iloflr?é the abrasive article
\tnl ﬁfn{cﬁ&ifw% ttlﬁ;]é@orgsﬁ@é)é{rﬁ%leo'f pits simlarly
ed ocal l'y

or the purpose of the definition so
_as The palssvihg nonrdimitie dosdription eserdpléfiesahe varionistonahidds of certain

nterruptijon. Both th rst apd second substantj al
@Hsﬂn Sﬁf Eﬁa&%lscngfeac‘ﬁ%h%ﬁ%%Pﬂg@r%ﬁlyhr&éf B id; Yay fogmed by
the® 'ijagiag@éne SIBIIOF&Q nls\/\ﬁlflaﬁf dbfa 11%89§y gn gloﬁogl ﬁ)ﬁ%aﬁijartloﬁcéroeéss which

any layers of the deV|ce whi ch nredi at el
emipilysw thive-diaygedionnd mhgsﬂvatarmdat é“ﬂe plléinerlsaemm]niocess is accomplished

subst anti al | | o aII an e will oft ) )
by SO PEaBL I Sofiorety Sals Bitenin P aEGmtad XL Aty g gbrasive
COIlIl &fes loh the shﬁad@rcﬁsﬁlne{brasg’é ht@l@%l ofeflRe3ieRY éﬁ@é'l&éu% and relatively

yers, e.g., titaniumnitride or titanium and
mos/utﬁtbq weufidr ame thed a‘tg@mwrad“tmlatvénlleaha,lntemglg cantgepeA voorking fluid may
ers are co formal.l ﬁgd into an

be S e BpmB s dpgr o as e eSSl or which
otlf%i"vtfﬁé fé%ﬂ'itfa’éctﬁe Embig drnheseomdi @ﬁeﬁef{@ff?dm \ihd LurPdccE &F a first wafer

then lie conpletely above the first substantially
mafirebahilyr thé antzon slithkabeasas attflenethehgamirization process is continued
until the exposed outer surface of the wafer comprises at least one area of exposed second
material and one area of exposed first material defined herein. Failure to continue the
planarization process sufficiently may lead to undesirable bridging of the dielectric by the

conductive material. Continuing the planarization process too far beyond the first

substantially globally planar surface will incur a risk of cutting one or more of the
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Previously, the excess second material comonly has
been renoved by gl obal chem cal nechani cal
w@b@aarizgati on (CVWP) utilizing an abrasive sl urelUSIVAS/669396
pol i shing pad. Certain enbodi ments of the current
di scl osure replace the messy slurry CVP with a
relatively clean planarization process which enpl oys

copdyictire HngredB ispisafic edvapaemeanl s obthg rS?¢QélldénWFé%1é>|e¢Pftl¢$eS10W€f or
stog% rv&s‘h%fw l{ﬁg gu chgg?;té? Vfggt I%lgtglﬁglblrs %§h¥%d}n§| tﬁ% g?nsgv ét% of%he first

mat&Hak hs’kﬁff%fdﬁt thad @lﬁﬁﬂfem‘dvagrateﬂ@rtﬁé k&johg nwidrii. Theab@aive Yirticles of
nodi fy the second naterial or which otherw se

ther prepqnit fdatclosirseare cdesigasd éF Prasce @cwhstantiallyr planarfsugfase pe wafers
co@ﬁﬁglﬁ%%o% thtaﬁ%n%: H{ & TF g)ltﬁtegc%gﬁﬁapﬁa%% (Th?f% A }err%liaﬁlfates. The
e Fasi Ve article may be used in corﬁuncflon W
abitabie alfoksi ofeh@pitck @it disclobercfapd Hesignrd to@tininallytscrageh the surface of
description exenplifies the various nethods of certain
theserpirgtsriusingolangrigatipns cl osure. Del i neati on of the

net C

or oa b JORE T, E R B KT HERDRTRROARE and sccond
madratesed wot Behhmnfpdi aydicRctrics eed ebmiaatsm r@becabel@zs b¥&ven to at least

article. The planarization process is acconplished

b
ong $Ht %}ékem@s tHe eqslstors: 1 dorss caoimenifethe pethed of the present
dlse QMR s gﬁtp}gvﬂh Ry ﬁatv¥n§0&101%.k{[1%‘z mﬁ%ﬁgﬁ%ﬂhqr? aQfhgle layer of

e sur an a rasl v rtic resent
thedﬁmclhaalSSﬂ:h&corﬂ[ldof db\ate \BEﬂnyteflellrrﬁgedlhelyW&i‘deflylagdt ﬁdﬂi@cular region
abrasi ve articl mai nt aj ni ng cont
of githgr she st @éteﬂéle‘& t%l% %ﬁcoe@) mptarebdhg W@ﬁeeali 1@?15{ Ee th@é‘trst méterial, the

se&)ﬁﬁ rﬁlé“t@llléhy #frﬂatém ﬁeg %Bglbﬂﬁhgﬁ 'o?lrﬂﬁérlé’l@' £8econd substantially

otherwmse facilitate the renoval of e second

globatle plaabr §urfiee dbnsuwitheespoét ta the ostermadt epgrepitesetadf bottoms of
under the.action of the abrasiv tég{;tl cl The

the graangsios Bits Hiiweros &uEe sych selseiish st Temng eﬁﬂﬁsewg&la&s%le layer; a

sul‘? € &chgaﬁ‘ig s8donld hﬁaﬁéﬁl‘ﬂe{ &&gﬂ?ééeﬁﬁ% @@er%%%t @J&%e dhé&@ventual

expose second materia one area exposed
plaﬁlammd sunfae¢ ofithediédidl eltidacdeayer fFrar ltoitlee indtiat@ntdfrihe pianerization

pl anari zati on proce sufficiently may lead to . .
Pr%ﬁﬁeg{ }hgbrpgt?lgqi,, i ?13)38:} HRE @i @ptg%@lr ?t}élerb&apwéhcon Figure 1 is a

repfrQRAUGTE \b?evﬂ%tf%f Bﬁkern Wafe? UioNGitaBR mr%@rlhz‘t‘% I f8cess according

process too eyond the first substantially
certpin bmlbbgtmmn&rmfrths distlasee wibit clamtyuknawn featuref suchibs doyged regions,

one, or nore af theconduct| ines.. In eci fic cases
active fnyiges cRttaxigl laygie capey HH(\{ ﬁﬁ{de% %1 la}s%ré B?eées bagp opatted, Wafer 10

t.0 N..i4 S r
ha$ LOBErd BIFIAC S Olop URphiLAD foaHLE hBleall?, made from any

applopfige emiteridl anch e smghrourgbtal siticompfgatituen sscwide, and other materials

material. The. abrasive articles of t. I ese
ko G i o ot o RO B Data e WEAERRR aitide or ttanium,

coRIr@nRd b§§ér fa?&e aRD YIRS @aPyr6QMthel BERPNS N @hyoRRlude tantalum,
material w each material having different fenoval

tantggmitrifiheoradrcasintadar t i cl es of the present disclosure

ar eAdSlSe oY %ggdlfc?orr?ayerr@ll colverst Iilgtﬁ(r:orrllt t51r1]1r ace o baaclz’relerolayer 13 and base
features. A variety of metal or metal alloys may be used such as aluminum, copper,
aluminum copper alloy, tungsten, silver, or gold. The metal layer is typically applied by
depositing a continuous layer of the metal on barrier layer 13. Excess metal is then

removed to form the desired pattern of metal interconnects 15 illustrated in Figure 2.
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these materials during planarization. The roles of the

dielectric and the netal nay be reversed; the first
wa@r9seisend materials need not be limted to PCT/US2008/069396

di el ectrics and conductors, respectively, or even to

at | east one of dielectrics and conductors. One

enbodi nent of the nethod of the present disclosure may

M%@lgmmqmat ravides discreisy Im@alnﬁ)ﬁ@CQWﬁt svidacent &rang| discrete feature
sur’ ceg~I 18 %l%ﬁ@?elfgraﬁls %wﬁ%s EEFa]narl Eurgalggqre%eorp s%r%?c%%? 59 t her defects
a partl CU ar

whﬁcﬁg\lv@lﬂd otheewisbeiterfdie viihrtsé ogﬁﬂ lﬁ[lty’:\d)f tBE ﬁhﬁﬁecﬁ@@ﬁétdlductor device.
material, the material my be the first nmaterial, the

sec&han mddeional cxenplpiyr @nl?ﬁaie@ﬁmala method, it praidest fosrmedifying a
sut@?ct a%h@stlfa?e S?[lgﬁ %Q? sérHR%h@J&dr%lfgﬁ,] wh(?ck?]taslulr%ceof(ngﬂlﬂgs the surface of
Surr ace res e outernbs
an agpeegate of at diokcipiot mmaloéuchrw Qrdigds@sc okidel £g.,i dilidonodioxide
or nore such sets exist at differing depths within a
(Si:hgyeslving e rowae layer phe darrier wteili he ssleosidtridg @k Nay to remove

oy BB S R0 SHOLE 6 AP By e v
layed of Retichniditrilti a3 efibstdneialdy amact [agén @Reiatio esshoit rérh&ving any

net hod; and a base having a material other than
pogjoniod die oy laer of silicon nFtélB? -esentative view of a

pat r Jhe process
accgrfélpeﬁ%(ec eﬁl%oa %@E%eﬁrtnfgﬁlgfi lé?‘ ﬁghﬁa scl osure. For
clanity, pknmﬁngﬁeam&ﬂa$nqmsh@a& &aﬁeﬂfﬁﬂgm@wﬂalaawhga,mnﬁce

devi ces, epitaxial ers, carrier and f oxi d
ctehgd) & O Rat5ER R SRR GG EIOYS0 ORHCAdC 38 GoRPTGRhe surface

of PleUi Y ﬁlﬁﬂérlglf ah @R AT ARALSE ?1 a{f@éegcoﬁ/%r aft 4R %quhYoﬂT@ptﬁf surface of

rom any approprlate mat er as single crysta
thasseba)mhnategall,l i um arseni de, and other materials known

he art. A barrler or adhe i on yer t ypi cal
1t lini umEPtEElTeths thd fBeTino é%?/@‘iagert H’et]@azgssqna@/eﬁ all aqueous

WO%H% Qﬁﬁﬁi E%%aﬂﬁ?li}rmﬁge Rirohar £Br§srlve% YecRs TRY i ggﬁhlﬁgewater, a pH

tant a nitride, or silicon nitri
buffet @dhitoonglatclcast ohayky, gicdter ohear s antia siirfactants thefpdt bufdér including
er 13 and base features.. A vari

barri : e
a lﬂﬂmnﬁﬁailéﬁé%}n@y%g%ﬁngé‘nué‘éélcsﬁﬂfﬁplﬁ’gn%l%ﬁ’i‘%&ﬁ% tgsp%%f?mg liquid
exlﬁbfﬂg’? W%’Boﬁ” BYabolul MISHER o Iﬁuﬂaﬁ? of tﬂfee%hgn51gﬁh? abrasive

l'ayer 1s typically applied positing a
compodiics udxrsl lt@ayar abfasivheamreleal the rthtrardlmensm)tai)l! egbrdsBve composites

Excess tal i hen renpved t rmthe .de
COIRTISIAE 4 ﬁnﬁr%t@ﬁﬁﬁaws PRSI iiaxgt? 11@;? ﬂlnswg%drla@i CFGﬁ; and
Figure 2.0Gtaly beRathe REQ% J8S. fﬂestﬁfrﬁtn@até‘[ﬁl & in contact with the

i nt erconnect surfaces 15 and discrete feature surfaces
plutgityhifcdbrinef esrapdsytepruotii diesxposet amafaces of flac eafarae sobstantially

scratches or other defects. whic d ot herw se
plafick Br SrRPret A R qusegftﬂ?ﬁ Al Ghbne arca of exposed

secHffeeadyct or device. In an additional exenplary

enbodi nent, a nmethod is provided for nodifying a
In another particular exemplary embodiment, the method comprises a CMP STI

method including:

a) providing a wafer comprising at least a conductive material having a
surface etched to form a pattern, a barrier material deployed over at least a portion of the
surface of the conductive material, and a dielectric material deployed over at least a

portion of the surface of the barrier material,
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surface of a substrate such as a sem conductor wafer

whi ch surface includes the surface of an upper | ayer
w@Roog/oeizet ectric material such as a diel ectri cCPORUSEN8/069396

e.g., silicon dioxide (SiO) overlying a | ower |ayer

of a barrier material, e.g. silicon nitride (Si 3M),

to renove substantially conpletely the upper |ayer and

eprée saprfpeting Hicl gickaskid @taéffl’ylltqﬂfethleowég 1| gy dhe gresence of an
aqlzesogé %}%q{l é 11 1H%H&%%n%aﬁ§m1%g %Hoo@é Llyra&% ggrhc]feggrﬁc{ 1nlclud1nlg water, a
pH Biyfeér @ﬂntﬁhhg @ONeadt bht K, greatsm ﬁlaﬁme mnidaa Yuehdeet mRNpH buffer

t he net hod conprises: a . providing a wafer conprising
inchyding adasig FH adtustiig agqngland i aviflia Compicate tacshawditge working

hq{n{ar é‘%h%lﬁﬁ)taeﬂ}g rl]?r 2111 ‘f’i?(%lﬁn'fjt Bc?t[t ?I’ vﬂﬁlg Ll ?)Ylﬁ‘cdi 1t?1vc?fr thile- ﬁilrnensmnal

e su ace nat eri
ab@pige acéhpdssitesrafiesd ab dephimysde OMﬁbleatthb eaﬁée &inakibhaln abrasive
of the surface of the second materi al ; contactlng

COMARSICHCPAPHEINE 4 Bluradity ohabiasive hartichest ff%ﬁ%@ digaEs sk g binder;
n@dueous working liquid substantially free of |oose
abrasive particles and including water, a pH buffer
exhichi ti ngatistely aRSIngothe walka woliikathe didlearic fhat@fad isAin contact with
surfactanpt, the pH buffer including a basic

theaﬂ}l{jlélf}f ﬁ:@atgg%yﬁ CO{ARPSHES @plcﬁncex(pem Sélggﬁaﬁ% o%@@ﬁyaferaﬁ@ubstantlally

platnEne aftPk g&ﬂ%sétshﬂgﬂ Qﬁt S?rﬁgle? 4 b % ?%Srggle(ﬂé ?ﬁ%g?ﬁ%%% i 4 one arca of
ex@ﬁe@bmerﬁmnmmsltes flxed to an abrasive article, the

t hr ee-di nensi onal abrasive conposites caonprising
pl ulaPRg Parsrulabexcampiay Fapkadanay. e didecdie Mt e dawarises silicon

oxfleDIRAARE barflfmGieriof Grll YOl cSPYAIE L N valer while

Fd material isin contact wth the plurality of
Apabraasi ve conposites until an exposed surface of the

mafer i s_supstantjally planar and caonpri ses. at Ieast
one Figuea3 o“FP ERPlrady IHHHIRTES RRABPITATUS APMEAIEY 3 e fegp useful in the

pr&’é&o%ﬁ%réﬁ g@d C}{Eatd?on@h e | W@ﬂ&gﬂ vaP3idisC BF ahjs rna%hlne and/or

exenpl ary conprises a
numetous dthenoladdnegmaype pxaﬁ\vll Vdutlngeram/\ahbﬂsdlmemqs oif ﬁlmdjlseibsure This

| east a condyctive materi.al g a surface etche
tynedy gara%taeﬁ ﬁlumgr%‘érVraPé‘FOI}feﬁ“grqtg? T RSS! W@aarak}lé Pra nown in the

art! f%?%%e @v1fﬁ°1561{(§ﬁﬂlg3[|§adﬁ hedSH6da0RaBfe %ll[lﬁle%o Ny lel le of a suitable,

mat er 1 al ectric nmaterl a eploye
comemsdtially peaitabln apparbtoe 1sur fCAdR (@herhivel irxmchzurecal process) machine

B eph, WRETESTEREE ot Pt ubus vig Fiimoehines are

ava%}é*a&tt?&h'SQ*RASéA@@}P& éPE]ﬁ?F&M asive particles and
I ncl udi ng wat er,

Apparatus 30 cornprlses head unit 31 connected to a motor (not shown). Chuck 32
extends from head unit 31; an example of such a chuck is a gimbal chuck. The design of
chuck 32 preferably accommodates different forces and pivots so that the abrasive article
provides the desired surface finish and flatness on the wafer. However, the chuck may or
may not allow the wafer to pivot during planarization.

At the end of chuck 31 is wafer holder 33. Wafer holder 33 secures wafer 34 to
head unit 31 and also prevents the wafer from becoming dislodged during processing. The
wafer holder is designed to accommodate the wafer and may be, for example, circular,

oval, rectangular, square, octagonal, hexagonal, or pentagonal.
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pH buffer exhibiting at | east one pKa greater than 7,
and a surfactant, the pH buffer including a basic pH
wW@ajous2i3sy agent and an aci di ¢ conpl exi ng agenPCT/HAZN08/069396
the working liquid exhibiting a pH fromabout 7 to
about 12, wth a plurality of three-dinensiona
abrasive conposites fixed to an abrasive article, the
t hr & seinerirsédneea (thayp bes ihpldee srebisis twe padsman; antiegalaretaining ring
lLurali rasiv arti. fi I sed.|
and oyl it iubodie 28) el SR} bRk Sont ERe M LR & dnar i
ardiing| et fdriphe®t 6f ithd séBidoRdditt aaterW The twigfeplsuri HY¥d may be
of abrasive conposites until an exposed surface of the
fabiepted flogn eupaitaereickamepty e @ndelarihasfpinses at | east
one Al 82 Al CXPORE IS SREdr G MR BHLAL: RO 32% g Portion 35.
of expose Barrrer natertal.C 1R one partlcufar
Thexagppatiyn €wihati Resptiondihenai B acdephratenpices bAlmay be integral with
conprises silicon oxide, and the barrier materia
holdgipit-i Besonag nseeesniveter deldendd srb gt extpryl beyogd wafer 34 such that

Wa%%r}foq@etriﬁa#de? nio{ ko"ﬁ%fl R LG Rta & RRA AhUR 42T Pﬂ&ﬂ&f }ﬁisﬁgces, wafer

wafers useful I'n the process according to the

holdicB 83 dsey eteibBLad svaf@arIdasuchnbatahe Wafs hobddhidoes @ndi of contact
numer ous ot her machi nes may be useful with certain

CrROMNESIEE. 1p Whichdiasethe S(pfe holdsr gayypiducgee Hisirhpretgyistics of
a var izat i n y fe t
the Bt O e P R R Su P R PP By, <RRRRIRL
artlobard abimesd e shtemidse portidn ek diepduefao ofl theliababive, article during
comercially avail able apparatus is a CMP (chem ca
ProFeY i cal process) machi ne avail abl e from

| PEGHVEST | X, 4 IV ' :

areQQVaitgb §R$Pgﬁgﬁﬁgﬁéﬁéﬁﬁﬁf%%ﬁ%@%@ﬁﬁ%ﬁﬁyﬁgggﬁgp%§§””a”°w
the3brasprgpartisle so hegedt thaidesisedld cgomd aiicelifi ¢adioa torticovafé¢m dixamples of

sh?mn).,Chu%ﬁ ig(gxtends frog1head unit 31; an exanple
suifpolsretsrials drhede REYBOS WBKM2huck. The design of chuck

32 @fsl%eﬂglt %h%%m&&% 3qbfat& rvﬁgtedsefa ?Ldé(ﬁlztgg ?rgretghfép Epcp aratus,

so that the abrasive article provi
preassirar eorfditiorsh abimasive laati dlg sandothet desirsd frafer hiodwlieaion ¢iteria. In

gel%{fr T ﬁ?f]d%thé? [éslatgtvevé gg’fﬁ\%%{@ rsuttlf rogg%gltf é%ﬁ%ﬂ%‘efypicaﬂy
bet%?égn BH&r s RoLes %h@ﬁ{:\;\ggﬁra Bltwaéh Lol elgdto%ggte 3(30 rpm and

and al so prevents t om becom ng dislo
magiel pirefgraplyobgssemgboufhzd) wabkout hidiOdgm.i df desivgfeecholder rotates too
o3 grmodat & Lhg ater, and, . be o f o &xgmee.

Wafer holder 33 and/or base 42 may rotate in a circular fashion, spiral fashion, a

Ege abrasive

non-uniform manner, elliptical fashion as a figure eight or a random motion fashion. The
wafer holder or base may also oscillate or vibrate, such as by transmitting ultrasonic
vibrations through the holder or base.

The abrasive article for use with the currently employed 100 to 500 mm diameter
wafers will typically have a diameter between about 10 to 200 mm, preferably between
about 20 to 150 mm, more preferably between about 25 to 100 mm. The abrasive article
may rotate between about 5 to 10,000 rpm, typically between about 10 to 1,000, between
between about 10 to 250 rpm and preferably between 10 rpm to 60 rpm. It is preferred
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oval , rectangul ar, square, octagonal, hexagonal, or
pent agonal . I n sone instances, the wafer hol der
WO p@boasg7t wo parts, an optional retaining ri nPCEHOS2088/069396
waf er support pad. The retaining ring my be a
generally circular device that fits around the
peri phery of the sem conductor wafer. The wafer

thag (hepothe yaler aed thsealiratiys edickdrotite im dheosamie diseasion. However, the
wa%r%qggﬁ 551\% drt 918 alglra% r%ﬁl?e {n % OSI%AB(EIFGCU . der .33
xten d sem COﬂdUC% at ring

por tthe nntaﬁaceTHmVédnrtge Paifdri sarfadedy emd wafe@pbldendd pref@ibly should
be a separate piece or may be integral with hol der 33.
be |nglagigaky flats pathcwsformaipeenshen dext thg desired risgregxeleptynarization is
ac gy q{e\ﬁ@[fvglrr 3%4}0 C\porknl thqiﬁ({ § (l%gééa%rd i ?ho‘ijﬁ §tail %Elow) which is
or conta abr asi

pumpsd e, tubiag 8. ihtol themtdBicd @eﬁveentweuﬁ@i sbﬁywﬁldmmwe%lcle 41
such that the wafer hol der does touch or contact the
whigly ig gitgehed dorpessi42e It isrprofertes thes during, plapgiizsiion icgebe pggnsistent

ﬂobvnM Hl%n\glgrktlr% ll&!ﬁﬂrﬁc grﬂﬁ%{f?ges b%()vegﬁ] ehPR0ASVY Brticle and the wafer

0Si r “exanpl e ol der 33 nay

surfz&!én ditid loduid tfloey ados asil \depardtinglagt @iuah the rieviecd: plenarization criteria
out ernost portion of the surface of the abrasive

(cuh rte crustage rﬁunw@ P Ragsiong thempmetiugrerafib pepsfrugion and the exposed
t d |
) PLNRR, | e TRYuBendP el P S, FELRlgbnto o 1000

mlﬂ&gerre’mlmite pdfdratdatioon 300 infieliwed@imutdeadieescanf about 25 to 250
SU|tabIe materials include polyneric materials. The
ﬂhé?uﬁhlch waf er hol der 33 rotates will depend on
t he panLi !  ofPth Gpng
abr gs?l?l v a?tn?(g @m%a%%w%eo deg I‘-‘dr?&‘{’ S\%%f eréq b%klg ??glcil%ﬁs typically
seauréd @ subbpad A3 gelnel akts dscanvepport padf for tllim hlotesiv8artiohd. ale part, the

bet ween about 2.t.0 about 1,000 rpm t C
subpydrogd %Sob%fﬁatalélsvo@ 4 ]*ﬁ %F%ﬁl‘g?o‘l‘ w@%ﬁfy ‘é@o it the exposed
waf& AU amsOQn! Ma@nﬁy 'gﬁcrhethgtr &k %E?’alg % a?t‘?élwp uﬁﬂ&%ly%gnform to

to about 100 r e waf er rotates
theséxpmkqd wafet surfécas tThig twarotniedilde 38 nna;mbrtant tor aﬁlmvnrmydasmed surface

achi eved. . Waf er hoI er 3 ba e 42 ate
ﬁni%ﬁ agrasp fhe FHie FERISES A %rpﬁur fe. fié oqfnﬁ% PRSI Hfar subpad
(i. émt'ﬂg 51&{1 |p'rén)§e'rt‘fé'%l offtﬁém Qd)as?noﬁld‘ %cgférsﬁoﬂ%i' tghtﬁe Qbradve article such

rand nDtl fashi on. e waf er hol der or base may
thaa tlembosoid driatle pmv1dnsbh@d®;1red seiferasrfbge chasassmistits (gt rate, surface
finY tras&gjc gibrations t hrough the hol der or base. The
N34 PRSI cle for use with the currently enpl oyed

100 gh,Ra200,, 8P 'th & nRiE efl‘élea.Ill}l dediRic ﬂ{altéhah aY€h &s metal or

di amet er between out 10 to mm preferably
polyateme doampobber2énd mamﬁ@hﬂmngtmndeth@ subiped alyybclretongenite material.
?ut 25 to 100 The a Lve arti f
A pre rred two component laminate su avmg a r651 ient polycarbonate layer and a

conformable polyurethane foam layer is reported m U.S. Patent No. 5,692,950.

The means used to attach the abrasive article to the subpad preferably holds the
abrasive article flat and rigid during planarization. The preferred attachment means is a
pressure sensitive adhesive (e.g., in the form of a film or tape). Pressure sensitive
adhesives suitable for this purpose include those based on latex crepe, rosin, acrylic
polymers and copolymers (e.g., polybutylacrylate and other polyacrylate esters), vinyl
cthers (e.g., polyvinyl n-butyl ether), alkyd adhesives, rubber adhesives (e.g., natural
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may rotate between about 5 to 10,000 rpm typically

bet ween about 10 to 1, 000, between between about 10 to
wQadonpssand preferably between 10 rpmto 60 rpoT/US1008/869396

preferredthat both the wafer and the abrasive article

rotate in the sane direction. However, the wafer and

the abrasive article may also rotate in opposite

rubicr, s ptheisrubpe chlpriated bbbt siskenixtures tereof. $he prswirggensitive
f I pr.ef I h 1.V
o R ord Ry iR ol Pt AP RGBS o QB ot wine
co@Jeﬁﬁaﬁdl Zédhin@juct.s AaRlktce\tRst oRBReyuY® bdnsiikchuaheivavoddtingds further
quid 39 (described in nore detail below) which is
ﬂhﬁtrﬁ*ﬁédn Uy datpat Nab?A$l.3%0.i nto the interface between
waf r.asi
att aop et SEEuRE g Lt Sefirtd & e Qupalf sl d foplcand oop type
att@dhaieat sys&tnil OThé foep €athle Macbnsh fleeatk ﬁlldé)M thke abhive article and the
wor ki ng quid to the interface between the abrasive

hoslr P 1 salﬁaact héltgergrelyuthedweks Mg 0o Quihg Fackwideafethe abrasive
ot g RS0 o, 02 hordBo BSR4 S BRI LR epor

in PaS.tPacut Alos whbEr, SISO ] HE0RMIT; talﬁd P@ZIDWQS/@I@ The use of
chem stry. The liquid flow rate t callgrangesfrom

avawplft?nﬂ@sbemsweﬁumﬁ%ﬁ’@m @téﬁ%ﬁ erably 10 to
500 . | t
o TTLLA) S LA P S PRLISSLFE O 80 1QURRp apimic
wafd’t&n@ﬁlﬁcdtmu 'Ehe dbhnssivabdrasicvrayainiclude emlq)tlbgllpwmde)Or openmg that
cured to subpad 43 which _acts as a support pad f

allpyi alaws@rqreto Apeh draugh fhegbrasive HECls gt BBy Maéd “adjacent the
layg? ect | gltuYahtt?t ;T:la!b P& aﬁ‘é\%?& Vén %.{itﬁtl%h,ec dﬁ:(rentlonal end-point

cut € expose er surrace an
deteotmfmmmbdsi thiay aldave monitating bfthabyasi peishingiptdesspslith as detecting

umforrriyc nformto t osed waf.er sufac Thi s
vaiy gy pleetibal § gﬁcregwt%%f? fhigriby e, RINE0R MechuRrH dgrate or drag, or

Acen, h L e5nt th t

a3l Bftehdidel Rl ipink Mo Fihich, SHBOBE 4 PicSOprimize the presen

mefhade of thhedpblpsire atisijg cqbeersivee:artoﬂest kemptibipgdd pihlcahtyd of three-
correspond .to the abrasjve ar | e such that

i IO8RL PTRIYS STBPQ5HEY | Moot RbF el eAe hisliaggffluent from
th fsﬁﬁ%%‘bbl%hbstg ?gegagﬁbt xép@%t@d tosé%fka&gll Wlt‘ﬂ'tﬁ@ﬁ%@abraswe article. The

anarrty) pads may be made from any
abgbesd ofdlangt @rantity cfifcde dvsasmet mirtides jpahy nﬁﬂumt ib @&pncted to simplify
tic sheetin be a

rubber, e.sub
suly %@nﬁ@e)é%laﬁlm cnhanes g\@eﬁ?\%@é@gﬁ%ﬁa@ n%wu amethgfs  Such

me%ﬁbQi@aaqe r&lfi‘ééhéb%dainr@ﬁ@zh% APGhyY RA5bPRRhENLRYRE. @Mz? 5,036,015;
cont or mabl e pol yurethane foam |l ayer iIs reported in

5,009902 Peft, 292, 329%. 5,3446924;98093.8BR6; rmed?sdSAds edl2340864;t adi5,760; and
L@Hg ibr asive article to the subpad preferably holds
3 Sdbrasive article flat and rigid during

pl angsthdRtdiRRted &R FloalEiRE vAIHAL WP tatBE&RSss! the Burface of the
object being polished and or across the surface of the polishing pad as discussed in U.S.
Patent Nos. 5,20,283; 5,177,908; 5,234,867, 5,297,364; 5,486,129, 5,230,184; 5,245,790;
and 5,562,530, may be adapted for use with the abrasive articles of the present disclosure..
Conventional structures of the wafer carrier and the wafer support/attachment means
which do not inherently depend on a particular abrasive surface may be used with the

textured, three-dimensional abrasive composites of this disclosure. Although the abrasive

220-



10

15

20

25

30

pressure sensitive adhesive (e.g., in the formof a
filmor tape). Pressure sensitive adhesives suitable
wo 0091023387 pur pose i ncl ude those based on | at exPCT/EpMI8/069396
rosin, acrylic polymers and copolyners (e.qg.,
pol ybutyl acryl ate and ot her pol yacryl ate esters),
vinyl ethers (e.g pol yvi nyl n-butyl ether), alkyd
Surifiseefi &/é@turle@,bﬁlé@e @mﬁe@pv@sab(r@sl‘ge corppasife zdock ek enerally require
t i b I r
rofﬁ%g po lt{:%é bv?lég% ul? eoqgenSI ?1%3&9 Q&pﬁeélu@r}gdn& ljfﬁ{lgt%%]ls it may
ad‘ifa’iﬂfagﬂaﬁsﬁjﬂb@ mm&t&d 0ddtRsddne phddlc 5 niddifidd, Miﬁrlabfn&?tﬁdl ¥erface or
article using conventional techniques. Anot her type of
to m*wmcéu@éhqut qopesiidiasie s bepednngeiby Fnyr fubable pad conditioning
me'tﬂéduﬁl{lorv% ﬁldtﬂe ar%J %arlgﬁ&%n& dMI% W%ﬁﬁfléljah%l’?%alogg)?ocaegg %(1)0 eernploy

be secure

cithdrch ddmnpudqsrl&ltairtaa@bp’gnbllwssh&mpaa hﬁtérﬁl@ﬁh éc&ij)nliﬂoﬁoﬁ&x}dth a slurry
be on the back side of the abrasive article and the

mapysbiesdonRlpEedsiibRetituang @ pala T (edl of textpeednibitesdimgysipeal abrasive
k [ I d 0
co o e iR Wobnd SRR Mo el i A PLOR B S0.344.
PoHsteng e@lliltddemi rsuth Sas P estituciNesS . of4 16D w8 ; caﬁ,‘l@%Séndgﬁhe wafer
5,505, 747; and PCT WD 95/19242. The use of a vacuum
sumoat{aéﬁqclp{ggntb@gﬁlsdwéltqhoggdlqt nmhprgntl}péitegﬁid RB_an interaction with a
: T, e
palgllcglgf' gglﬂéﬁs‘rge n%lgfagé’ %ﬁag/sﬁe% ntwétﬂgtgte ?afr?]ra{zsg% W%Elgl% &)tmprlslng textured,
thra@dnﬁem'ﬁmhloabrasﬂeecoa’qmaﬁes\m“ tlais tisclosumeny 1 ncl ude an
optical w ndow or opening that allows an operator to
Ope Sthe abrasive article and view the wafer
adj 5e8H1ed h&hi cﬁyggegto'iﬂy R & gjlrwegglh 1n91fctjxd@b{h@5 kMEction of the
conposi tes. Ition, conv ntlon ol nt
aplepeat |comtaﬂqtrbum$ Hcatenatht owferonifhar aﬂdgabmefsntdmtw\laf tgpe of liquid
pollshlng process, such as detectln var

medfump.t fefaliXe Seersy anch wlatye i metion betiyeens fissyi féurf%raﬂdﬁae abrasive
artIRERAR 'tﬁ@ho&z%&%t ¢ 1140 RCme@limY aTP(és@ gfaﬁg'ﬁesngt'eslﬁt%rdependent and

gener at ed during planarization, be used

areayetactud e sddnepoprties mdtvideed h/raﬂ:rtsﬁrfada:d)edlgsmbcmwde usi ng
abrasive arti cl s conpyisin pluralit
t hr & 8FHEHs SRS eé%Faé’s\g%ufE DEFYEY. St?»%ttﬁbas“%‘? gggmiconductor

Wa&%l Yhe QR cBRHCR ﬁbﬁéatltoﬂelngﬁ{ttyu%ieﬁ{s\r,\gml Eﬁﬁ?{)ﬁ)@ﬁé@ﬂp Provide a

operation are al so expecte
relétivedd haglr ashoenl aratd of efnata'lhnd ali$enmeteofl @ut aatgeshould be at least

antit of free abr.asi art les in the effluent is
10@2%9@ P rain rPfre§Pr% ¥R ﬁ%ﬂiﬁ@ iSSP BSSNPIuYF, more preferably
at RARANGE60 s PNRS 3L nfte Catﬂdvﬁﬂﬁ ef%{ra aD 178t f‘%fésAngstroms per

Such ‘net hods are di scussed i n 824995 A and
miRgterdt shims.infRenceS4if m beSd@ﬁ@bl@ 161 ths, @6 9atOA@ be as high as at least
222, 329; 5,244, 534; 895 42 524: 5, 234, 8
2@0@6@%@5 Peigingtes e %st‘f %‘b@a@@&%& e AR e BR% cut rate

of OS54 T aiRicl REWIE AdepEATiES uAEK ARSmhNEnS i@ fss Ahd tthe type of
wafer surface being processed.

However, although it is generally desirable to have a high cut rate, the cut rate
must be selected such that it does not compromise the desired surface finish and/or
topography of the wafer surface.

The surface finish of the wafer may be evaluated by known methods. One

preferred method is to measure the Rt value of the wafer surface which provides a
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obj ect being polished and or across the surface of the
pol i shing pad as discussed in U S. Patent Nos.

wG2@9/02887 5,177,908; 5, 234,867; 5,297, 364; 5, BGBUINVS/069396
5,230, 184; 5, 245,790; and 5,562,530, nmay be adapted
for use with the abrasive articles of the present
di scl osure.. Conventional structures of the wafer

meaglre jodr reyghnesse andfapy sudigrse seratchec Arrether wedees J@fegn See, for
(o) S| riicHl I aSHhV
ex%;lgl ,aéléeiprtr%?, g%gjluglég@\?\nﬁ%ﬁngﬁleﬁ?fg%?%ér gga’nﬁcrll, %\pyk% Cor%., Tucson, AZ.
Tht hwafer ﬁirf&ﬂﬁi\?fb@éra@l riasdivied e® F0s ah 6% @flud bf o greater than about
di scl osure. t hough the abrasivesurface of a

4,008,Angseems tRpIsareferbhs IO BgRtch Blag sbod Lfhosetiemspard even more
e Y, i ' condi tioning, which is
pﬁ%%%%%%gﬁ%%%%gg&ﬁﬁﬁﬁ&g?igﬁ #%%g'conbinations, it may
adv ntiagepiusly nkasged dising oie thteiferdmess adch @s pr BWykdeR8T PLUS
nodi fied, superior initial surface or to renove

Intgefergmgtoat eurcdaydsies irkon&osn-» wet wediNGSB pyofdpmpcter.  Scratch
I opdi L 1.onkng t [Nt t,
oGt B B8 R ARSI o SR ldopths may be
measptdbyentohs farceomidronsopys bSdrhtchrand 8efpgl fred Glitfacek are highly
sheet pad material in conjunction with a slurry may
degira@ls- pe enpl oyed by substituting a belt or roli of

t ex o ) e . '
oG After b BRI QA e MAN Y SHERTRRP e R Yl i ., the

cofact freHaRk) 3d4ypicdlyi I8 thgn rabbat 3 peir(abeu V68 kg, preferably less
structure of the wafer carrier and the

f he waf er
thag 2108t 125 s {2PRHE nt 7 2rPdakRInEIEh PEFCRELY [eihdhagngbapt 15 psi (about
10@'.@@?13 .afh éeﬂtd‘?srcg%rb@ﬁa%htellb sRRH# Y h?erd iﬁ%@ﬁ‘ﬂefﬁ%d according
surface may be used wth the abrasive article
to denpressit nidgscladxteupedidet lr gerddiureatsi arual exabiphisicd énterface pressure.
conposites of this disclosure, Operating Condition
AlSga Va8 BOTHRATOEFSSHIZ RETHORR Wi} pbp@ré@glgp REP R Ee used. For

sel BSt pRRe PROR! EAhGri&OR iR er B th

e g b eRlne’ JBrRAELRR LRGSR 1A0ky BRERAN Brosure than <

seaohd | firgedssingsdgmmt. r Ro@tiow end peeslatorh] speals iof ghaotafanand/or the
bet ween tqe waf er suQ{ ce anpd the ahbrasive article,

abraniye AHiele 4leRnmA% Pe Vaed HEMg; ThY PSR BRPTOPRYSs

wRlhalk§ds ar e i nterdependent, and are sel ected based
upon thne I ndividual wafer surface being processed. In
gendvabr swiave eprod¢msieg damprdferablymamousteprin abs prestmqpsoff @mworking

. a single.senm copductor wafer, the.sem cqnductor

liapigy pyReelt i FFT?%‘_E 3?%%91 @%@&CWHW&%&@@@%@ wffpee.  In some

aplmc‘aﬁbﬁ’s‘? tie ’(w%héﬁ% Y'ﬁhi}d t%&gllf %Hﬁgﬁkesr\%@, Qhis RIES b be tap water,
The material cut rate’should be at |east 100 Angstrons

disp8ed matert @, dgporefel whiey. dthel earking5i@uidragdst proosssipgrin combination
.mnute, nore.preferably at. | east 1,000 Angstrons per .

with the BasiR arieds frgtedy b Fagihige | qnoqnadice! PYbBARIRIFondypically the

wobEihg Tyt &hith a5 Eroh$ A DE e cdrfaiBp1iLRIARSE hARIVeerff may be
the cut rate to be as high as at | east

preferred, for example, greater than 7 to about 11. The pH of the working liquid may be

advantageously adjusted for particular wafer surface materials and CMP processes. For
example, for removal of surface oxide materials at high removal rates, the pH is generally
no less than about 7, more preferably greater than about 8, most preferably greater than
about 9. The upper limit of pH used in removal of surface oxide materials is generally no

greater than about 12, preferably less than about 11, and more preferably about 10.5.
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2,000 Angstrons per mnute, and even 3,000 or 4, 000

Angstronms per mnute. The cut rate of the abrasive
wa@eawotmssmay vary dependi ng upon the nmachi ne cPOTUE20081869396

and the type of wafer surface being processed.

However, although it is generally desirable to have a

high cut rate, the cut rate nust be selected such that
it §espaiveulabnpseil swrking lgpsd e dnsituraese s¢lpfiprs khat includes a
L or,. Laph . r f The. sur f .
w09l 9BRARRIA SR RLEE: BASLASE SR bR B i
baddRE Pr akBrdsedomipleking, iosidifingeas pasivaiag Rigeui| yerfadtardthiewetting
waf er surface_ which provi des aneasure of "roughness" o
agiyie brelers, ngsc Hthabitns, aupHeathr sogPher SQIRPiAaiiogeplodlicse additives.

I . i .
AdiEfiey SR PR oRE Eep are Flilec™ A8 SO ptprgt .. meta
or figtdl altey tenducwiLsmibl ywafadiutfaesuch ay ioridiziag) r&iucitid, passbiating, or

no greater than about 4,000 Angstrons, nore preferably
complegingagentst han about 2, 000 Angstrons, and even nore

pre 040k r : I 1S
1 L B B SER 0B AT B i
read®¥ kathREE ddkddSrl sxpesddewafeetserfacepuThdmadathd thenm¥ghaaical portion of

Corp., or a TENCOR prof |oneter. Scratch detection may . |
progessingy dhgrabiative artisle By kempyt dhinfecter spductscFe ermple, during

d : d. ' r ic . :
the RS AT SRR (PRI AR RE IR ETRRRY iy o aquoous
sollitien whigr inabelcpr ebsmical behaeancl be aaloxakiivg natdriat loe agent. For
and wafer surface (i.e., the contact pressure) is. )
exgrypleciemjcal palishingef copper M o¢ra Whap 8 oxplsng agqapy) the working
iR LRS B, RNt 230 PRI wER PRt BERHpef S8 R pnochanica
prdcPss)occlits wias the ebragivs anickr eehovhathid thetahbxids ifvven thie twatéresurface.
used in the method according to the present disc|osure .
Alispmsivelgs the gl%&%faP Bty rfgfﬁte%ﬁt reé‘FPVéSieﬁﬁPli‘WCégyi i rtL%{b geact with
: or nore processing conditions
]n%§§ﬁ§%ﬁ§hg$?ﬁ§?%?g?¥on process may be used. For
exakphe,usefuf chesticgraddieisss mglude gompleximgyagemnpwhiske nay be etchants
or SRS Socrdl PERCRAE TOHE Ak Bt P PABBE G REHapaed with an
RS hhoddie BREASINAARE aGhifs Al bg VALARY simil
zw%ﬁhf@y ?ﬂegp?%nari?%??%Hﬁgrogggé.SM@?EPﬁg%EiqJﬁdslﬁgsnnunto
theafidizis ngeatse pervooelysdasgribesl pr tfae thebthendoal duttation rbetween the
iquid which i.s selec

th resence of a r ki [ ed
cogfes BASGR! a(nﬁéﬁ% Wﬁﬁ%é}l&f?%ﬁr HES iz by Bth 45 pircigadifyremoved by

theSA&%hanical action of the abrasive composites.

When a wafer comprises copper, specific copper etchants may be used as

described in Coombs, Printed Circuits Handbook, 4™ Ed. Chemical etchants typically

contain oxidizing agents with or without acids. Suitable chemical etchants include
sulfuric acid; hydrogen peroxide; cupric chloride; persulfates of ammonium, sodium and
potassium; ferric chloride; chromic-sulfuric acids; potassium ferricyanide; nitric acid, and
combinations therecof. Examples of suitable complexing agents include alkaline ammonia
such as ammonium hydroxide with ammonium chloride and other ammonium salts and
additives, ammonium carbonate, ferric nitrate, and combinations thercof. Numerous

additives can be added for stability, surface treatment, or etch rate modifiers. Some
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applications, the working liquid typically conprises
water, this water can be tap water, distilled water or
waledoonrsetd water. The working |iquid aids procEPCEUR0$/069396
conbination with the abrasive article through a
chem cal nmechani cal polishing process. Typically the
working liquid exhibits a pHfrom4 to 12. In certain
addippes waknows to proyigderagvikairopls otely; iise the e gtelratd ¢ removal rate in
aﬂ%ﬁ% ng greater than 7 to about 11. The pH of the
Ing liquid my be advantageously adjusted for
par Sufisblatoxiadigg, susltatmgmicars hhsmanbeGlyebrpsracdsiavsa working
For exanple, for renmoval of surface oxide materials at
flupd gelude rigapattiop neial cqrpRlcxy ush gs dettigh #jde prmaerjumnfgrric EDTA,
ol Y/ r g
a8l Tl g Rl Bl Rkt DAAOGrt PR TRAMS fupf Sty cupri
oxalsed dupri¢ egmmlateofcupﬂefgganmj depfidtteftiadd, Sanids the like where the
generally no greater than about 12, preferably |ess
Comﬁ]&ﬁmﬁ%ﬁ@t 1& DPicay afapid dpiae e, yar&%ﬂic aqyd, o1 cpbination of the
a rl I
tw@ T\]‘ublcegéﬁg Rer l['t§a?1oﬁ ca&@Béﬂd\%%ﬁ ge%bldh ?d 131 (?cﬁtgr%gg &P HRinson, Advanced

Incagzdh& C‘lile@ustlﬁl,lﬁnt1 adl g hashzlwith\oemlzlﬁg bodatigksadiblesfor fig: oxidation of
agents ( g acids or bases), as well as conpl exi ng,
CORSF dPRhgnd/BF CHBEP \&Edh @0%16 ebt $iseds jjuph s aprasdingliqn, opggpounds

S t
indREAN Sanaftthl EhBmibte Iab SR b0 nloHIAR, S BORRS,
[ nCIOﬂhk& sagehﬂé sxwhitiod agems ireheki ox® almdshoﬂ the haExgemsdand their salts,
mat er i or netal all conductors on

suqbaefséhe gl@jﬁlf g@gal ’§@}g§hEtTg)§sq)%1@ﬁ e ﬁ@sen}a n & Wilkinson, deanced

Ind ¢ &ﬁ&hﬁ P¥ERo TRl Qﬂ?lbﬁ‘@ L3ids t ic Wlﬁaﬁl %ﬂﬂfe.agkgns such
F%%BCHEWTU%FLDUTTIO 0 I'ng, e I ng |qU|
as:nayorireabromint hoit heelirgut @heserhaél)dpys&db(\mifeé rto smef &oe. three, or four
Then during the nmechanic portio rocessing,
OXBHALOTE. ATEPEPS gl E%n?}veﬂ@ Hcid ?@@&18 ﬁﬁ%f&u%twdpgfflomo)
nt & I
hy f&%gﬂri’lg?se rc‘r?d‘e Qﬁ@@gf H{e%é;’p% ‘%gﬁ".‘ag“&ff%? Sthegiﬁ&fa a‘lﬁcggeﬁgﬁlble sodium
chleddteitsodiumnbhlotitel amd setBsmehyphertocal Stnclhabtonsne Andagodae analogs
oxi di zing material or agent. For exanple, chem ca
pBlo™hi ng of copper may occur when an oxidizing agent
In tFB? 5.4&171%9& Whidk e E&ﬁ&h?cc‘é}ﬂp@ tﬁ@ﬁrg?&fé@e&lcflﬁnég Ht&include

surfac aye copper oxid The chani ca ess
nitoc cgrds hlergeh hgerahidasande patassiwh eferranyonids. t Otter rmttaible oxidizing

oxi de fro waf e urface. ternat y, the netal
aBFHLY 9F e Weshat &l é@@&%@@éﬁﬁa& QHEY b Lbser, The
CotrdGibg Hif @Hugell ik Nt Rodd l619571) Ofiercol&Rttion of the oxidizing
chem cal ditives include conpleXing agents, which

agerayn Baorzehwates isoypiekl b {rbfmerbent @0 to phYolbyfvweglst, pie&trably 0.02 to
40 q? rlsE a basic pH adjusting agents paired with an
A dW@g‘bnplexing agent. These conpl exi ng agents may

f unqii @RidaRoR aAR BRESIuSd b @ppbOmetal can be enhanced by the addition of

complexing agents: ligands and/or chelating agents for copper. These compounds can

bond to copper to increase the solubility of copper metal or copper oxides in water as

generally described in Cotton & Wilkinson; and Hathaway in Comprehensive

Coordination Chemistry, Vol. 5; Wilkinson, Gillard, McCleverty, Eds. Suitable additives

that may be added to or used in the working liquid include monodentate complexing

agents, such as ammonia, amines, halides, psecudohalides, carboxylates, thiolates, and the
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t he oxi di zing agents previously described in that the
chem cal interaction between the conpl exi ng agent and
wo b@onad3eT surface creates a | ayer which i s nmoPET/US2008/069396
readily renmoved by the nechanical action of the
abrasi ve conposites. Wen a wafer conprises copper,
speci fic copper etchants may be used as described in

likpglsaisslledligandsd Otheradidity eriieg pugibe afdpd mytheorekingdiquid include

mu?tti{e%?at% %gcr%{ e;%%é %é;%%] t ?yéﬂca(:l’f(l %ul’él?%}% %SE@}% t%ldo Mmultidentate

carbUkylltr a€idaci Suitddbyd madedenpes exhides ilRtel 6thglthedibgific, dicthylene-
persul fates of amoni um sodi um and pot assi u ferric )

trigpingyr frigty lcapteamines a1 pefnbinatigtisdgerepbt Auistblgmultidentate carboxylic

ac1€§ rarn'dfo\fatﬂ' 1? Sath' 1&1% luﬁe ac(ffrlg acquta%ﬁp e{l‘% ' 8;[7a]§1ct Qc% eglfucomc acid,

anples e conpl exi’ng agents

mtﬂldaaét{cn@cldmmmr@blﬁmwms aBerasfo monmﬂayldﬁmfde: Wrd monodentate and
annonlun1chlor|de and ot her ammoni um salts and

polydefitatiey e@mplaking nfgfsc Aidbesieaping @eids csusht #saEdcingnpnd common

n o) N
ane?g{@a% i gtélefm%ytaga{tf f‘{}\lglé %Tgéalﬁﬁéne?l%qéﬁéd}éatﬁﬁ&@@%ﬁgt@d&?@ and its
nuﬂmdnﬁaﬁﬂsg;Soneaddltlves are known to provide an

|sotrop|c et ch; the sane etch rate qor renoval
r at &ddpiogpl ﬁxela&rﬁu gisbudes palypiosphatesei driketepes, aminoalcohols,

C n y 0

R RLORE 5" e oL sl MERIBOEHES, (P By st

compourelsy i cyani de, ammonium ferric EDTA, ammoniumferric
mtrate ferric citrate, ammonium. ferric oxal ate

cupPiBilEhyt Foo{tléroceéalag@cwaﬁ@@t%étteconwb@r FPPg- fBe ﬁéﬁf@’md complexing

ag&ﬁ bt o QR R dr SRR be bt Iﬁ’ca%bdlla{eh he! &R ¥iBAiBn of the
e conplexing agent i1s typically a nu entate

compiering gmnbox yeionizadiviteots gpidallpdtdmrboht 00& thvil% by weight,

t d d bed
PIoOBER B B2 00 T S ONCi s GPIBB GG o G vafpypidizing
agéﬁs ohRe §u1ﬂbi@c&%ﬂlg%1§%{ag?ﬂ?g%ﬁrﬂs'teﬂl iR Vel R Rl GCJD%%I‘ Slﬂﬁts Alloys,

oxi dation of co /'or cuprous oxide coul
(1982),nnd dn LsﬂhhsasThcoﬁodbsian oDGoeenphin s Thed Alléb}@g(l97 1)
van um chro um nenganese, cobpalt, num
t ung:é‘PE?{ angy iffed Oé’ 8 AFCaBICE 1B Ry ﬁﬂﬁ@%@m %n(i/ 198%0 Cause of

the%ct&%lla{t ctolﬂ%sﬂaﬁlreﬁﬁgﬁceanﬁhé Hﬁgfe %!h%?ogg {)ﬁrﬁée i €ontact with a

nmetal salts. These acids are
sol@oot enrektdd tokha pHmf thelvang@dad well gﬁﬂleoelédm@nh@mlwl p06¢1h1a1 of the

Ed. The ani se_acids typically con a|n hal i
COBRTh e isi9EhP sam@ b R, b B0 B cqripgnaht Hipgdiutral pH and
Sh%}tﬁiglrrlgsla%& E@g’ %aﬁﬁvaﬁ&?b fc&‘ﬁ’pertoglfc{%eooa'@ﬁ'c%gp Whes@ XY &EEs can be

| ude: Ior|c acid
culmbhsn pRIdS aaoziffcll QSHC)erO) oxitlg. pdohthosowsll alcqlmhnqtbl@@b )he anof abrasive
he respective sod|uT alts_.thereof. For exaqp

Su@%fal BrAORN Rt &8s LT BTt B MRRlsegimigl oxide, can have a
sighMRAFNRIE bR theScibh BF (HRIBEsAR. anfhsi @Rt ARabOYding solution can

be important, as well as additives which can act as corrosion inhibitors and/or passivating

agents.

Buffers may be added to the working liquid to control the pH and thus mitigate pH
changes from minor dilution from rinse water and/or difference in the pH of the deionized
water depending on the source. As mentioned above, the pH can have a significant effect

on the nature of the copper surface, and the copper removal rate. The most preferred

25-



10

15

20

25

30

are known. For processing a wafer that contains
copper, the preferred oxidizing agents include nitric
w@eood/02339dr ogen peroxi de, and potassi um ferri CRERUS®8/069396
O her suitable oxidizing agents are listed in Wst et
al, Copper and Its Alloys , (1982), and in Lei dheiser,
The Corrosi ogn of Copper, Tin, and Their Alloys ,
buffqry 1y competitde Mddntamaeonsicior. nayeCHM dlcpning ngedsas wall as having

re(\%g{—:(g ﬁ"{t’%&g é&lrltb S su&Pf 8% g%afl }lg n’inagci)dil%?n th?%m%& p?g %rgy buffers

carO¢ dehét%toadindn ﬂieﬁ‘»}ﬁﬂ) kdhlot (ﬁfd)nﬂﬁmﬁlerﬂ@ﬁéar%h&hl 6 dAsibe Polyprotic acids
enhanced gi the addition of co IeX|n agents: |igands
actapscubicrse hed athem dulbgemiastislby nes; WB g wdHp bdi@side to make
am%?orﬁuﬁﬁ ngalt% 0 tﬁegp 91% erehn&: r%gfse?eﬁtﬁ?ves %ké{géle% téﬁcl%]zi systerns of
ph@@fﬁ@ﬁc faeid- amnﬁmhtxpphc&pmb Kpsigplitspasrit hlatihammmum polyphosphate
npr ehensi ve. Coordi nati on Chem stry, Vol.
the\/@W. agKormmeniupgictrabayetie) brksracyd- alea@nu%p@ﬁﬁmate
add'dt Q- Ili]c?gol gZ) @96}?& dnd ¢ &r Héﬁ%d ed %ﬁ? altd luﬂlq salts are
I|qU| inc nt ate conp exi ng’ agen suc

prediean@ni d, he&nma@Smclhaé iagteBonia eiot dhdfer dgstems afabab( ysh ahe §0110w1ng
thiol ates, and thelike also called |igands.

projefartesi dlbel whieh haws ablsas gwe @I%grt:fﬁ@f %@ Ki ﬁ@am%ﬁ% glutamic acid,
| t

andl nal?lluﬂg :ar%:tméf gﬁ%ﬁ%ﬂhé forC€ ggﬂjﬁ{ﬁ(t Trﬂgnel 1t0§1(’[:1gl v é?x% hYstldlne, lysine,

argatin€lSorniBhiint adtsesina) Itynosiﬁél,t atdedlgeptnies fomedduflen two amino acids, for

ethylenedlan1ne di et hyl enetriamn
exgrpplas GASHET %fifpﬁﬁ’flﬁiF‘efOI’@Fd @emlﬁaw %‘Hjshlﬁ‘l*fg%)of

Sui [ [

oal (ORI RRRIR ol RONEl k0B CBeqN R sEPLU gyivanized
stegl. uctmiosioacintlibitors forl agpet iace afted noorcocandiinahe @racral texts on

th f. .Combi nat f the t t d
COBBIHENTLIE. &%E%p'@%%%?ar@@ﬁ?@e%@ﬁﬁéﬂﬁﬂ W abfes fppvn and
P WHAEH AR IAIGEOTID R ARR ) bR ERE A Gk ey known as

such as netetraacetic acid
azalel mlenws/earmbh)gs toly\tdﬂaztoila) n@bpadnes knmm to foelsunhewhat passwated by

ol yphosphat e dlketon n ohoI aro
Culﬁetl% PogorneciBly a nelﬁf?ér%ﬂgl (ﬁ&@ﬁa&ﬁ & odgifipenosphates are
kn&&RIif %a&%ﬁﬁ c@%g% %f Yinc Cdﬂm%éﬂd?r he %'d[ﬁtloﬁrdfythé gﬁsswatlng agent
processing a waf er” that contai ns copper, t he pr ferred
magyopipteek aregs afjentstad serfaremooti yonihydntexi déthathd abrasori artitle from
carbonate..The confgntratlon of the onpleﬁbqg agent
PromytYE; HCSEY TRRal PY ap riihent o1y cqnighQy diEcioondizfiy agse) reacts
Wl@lyth\éeéx%BE@d Ricel guahley gxnogxa#g)lél%% DYaWREGIY agent is benzotriazole.
Conpl exi ng agents may be conbined with oxidiZing
Other passivating agents are listed in Leidheiser, The Corrosion of Copper, Tin, and Their

Alloys, (1971), pp. 119-123. The amount and type of passivating agent will depend in
part of the desired planarization criteria (cut rate, surface finish and planarity). The
working liquid may also contain additives such as surfactants, wetting agents, buffers, 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 liquid for the purpose of reducing
friction between the abrasive article and the semiconductor wafer surface during

planarization.
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agents. Other suitable conplexing agents are listed in

West et al., Copper and Its Alloys , (1982), and in
waedodiozdz8er, The Corrosion of Copper, Tin, andPdhEs2008/069396

Al'loys , (1971). Copper and its alloys are used in

many environments and applications because of their

excel | ent corrosion resistance. The nature of the

coppeargEue paEieulptes @@ﬁtaé@tbevm@lnded wahewodnng qyid| dhegp inorganic
pa}t%ultafer OC&E %Idc%’;\ hﬁle I OnEQfm@ﬁie locf: gﬁcht ﬂl%r%mﬁ Bartlcﬂates include:
sili@fdziddonky, odaldidn da@mﬁfe tohreiBial Qe6n rd’e@r@ﬁl séits (9@ cerium nitrate),

neutral pH and slightly basic pH copper is_ passivated
gagt, cokigiess end diendwnt dingids) - Theyerage Awertide sisnobéhese morganic

| I |

pafSRRRNPBHS By Bt TE00 Fr Qb miRrltE TR R about 500
Antght@otﬁﬁiuuf Rorfprefeebsuictamen aboue 250 Magedorny. netal oxi de,

can have a significant effect on the action of the

abr Adthpugh metisulaten angybordder do gy weriing ligeidythegneieggd working
hq@?rl% g%%gatrlllﬁ:gﬁ frgg ?%\@é}gaﬂ% /Iﬁgtgdéliadé[SI T é](é\sg gﬁﬁ@&v@%&r‘tﬁ%s which are
noBanSf)@ﬁtSd RREdh the abedied abticlé. hEre\faalklynglelwarhmg liq@id conit4ind less than
10 he pH and thus mtlaﬁ{ pH changes from mi nor .
/‘db}’ u’fqlgm picriRbly deses the 8/ /aha/vrﬁlg i Pdgpeisccicrrbin87phy weight
zed water depending on the source. As

inc? anﬁpgr{ggﬁl %)ve the pH can have a significant effect
on Une snéthble evarkinghléquid pp@prisasrd aledatirgnabeht) encaxihieing agent an

renmoval rate. The nost preferredbuff er s are conpat.i bl
lorwr Phifeepng &nerrré%rng pER- Gueh @ waHiiRg liAgddRan soerite h& weight

it BBk § Ik 83 19T RUCE L @%%ﬁﬁ) . H,); Citrat
peﬂ%g%(a?%/ 2&%%%1 plggnﬂe ée éongt e|drje§zr eoi’t)1 uf f%P?gjchrI 6)e Citrate
and @196 1l ddi- bezosqixato 1. hBytdllyatdgesotutom iaakdi for polishing copper wafers.
n ar-ne raI t.o ﬁasu: Pol y rotléllac:lds act as
Z

aih %Wé?ﬂ%% G PYREST AT PYSINE b PRI Fe andh pessivating
a @}Wghéﬂ‘%h«ﬂf d81ukiGn 'Hﬂ%ﬁ gﬁgﬁgegs "dp" ?lgfats Reltcgﬁy 13185 l}ydrogen

prefer representative “ex g systens o
perphaiephd2t% plaisghanmmanid LA ph ddphetziriqzoley phthsthkhormeining percent

aci d- ammoni um pol yphosphate; the boric acid-ammmoni um
being¥aHor at e; boric aci d- ammoni um pent aborate. O her

trig %%r Qﬁgﬁ'&ﬁgﬁé ol E)@Jﬁ%lé(ttﬁesre%%at BELA oXfle! Raterial (e.g. silicon

especi al l y ammonium salts are preferred. These nay
dioxinds)) Ucem dimreniarnsuirace, bufif presentist pmfﬁertwds‘rhdt the working liquid is an

follo rotoly all of whij e at | east one
aalsions SPUAPRHOICIIR: o8 ar locd Bb bt Biia t5R0 o prid or a
ba&?‘y@%kﬁﬁhﬁ& e'g‘ccll H%n%gacuﬁ @ b%&‘eagiﬁ’d @ts c‘%hﬁ‘l%ht%ewea{kr BAsk R acid), a

ci ne h|s di ne, I'ysine, arginine, hi ne
compk:kmgrvgentt §¢rg3 si ahemicah dgatit péth dehtésotoredfdrmem dhamical complex
m no, ac ar nosi ne (a di pepti de

r ex | e,
LR RhERical Series TR R ona, Fot on

' nhﬂl?'sbﬁfesaﬁﬂlfcaﬁ@fsafo? @k &cRlile kBaWMl &SREGEREMY Q. an oxide
steel and gal vani zed

material such as silicon dioxide) from a surface deployed over a barrier material (e.g. a
nitride material such as silicon nitride), it is presently preferred to use an aqueous solution
of a pH buffer comprising a basic pH adjusting agent paired with an acidic complexing
agent, and a surfactant. The basic pH adjusting agent may be selected from alkali metal
hydroxides (e.g. sodium hydroxide, potassium hydroxide, lithium hydroxide, and the like),

alkaline earth metal hydroxides (e.g. calcium hydroxide, magnesium hydroxide, barium
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steel. Corrosion inhibitors for copper are often not
covered in the general texts on corrosion inhibitors,
Whea090233pT i Se a nore specialized technol ogy. TPET/DERD8/069396
known and nost wi dely used inhibitors for copper are
benzotriazole and its derivatives known as azol e
derivatives, such as tonItrlazoIe Copper is known to
hygrexisgneshihe lilse)s gmmeniun bydrewiseouns! miteres thesgebc imsamye extemplary
ern%géi‘l e% i bgglé ghyadj}élglg% gntq%_l rgetlel?alﬁg?ﬂegén? T af? 5&%@ﬁaﬁ?§cwnt to

ndmn I'n coa Zi nc an

obfﬁhﬁa G030 F&ﬂe@zﬂlyoﬁo tde tlmsgdo\aam ﬁ@r@gmﬁran@ygrpﬁat ah about 8, most
areas of a netal surface no&ﬁ%k In contact with the
predgyieblyi greate thag |abont Sngnsr eengtaliyeno aseatss dhapeatioatrdyaprefyably less

tha%bﬁﬁt Hagﬁd &oreglg%{feh?dh( Qv %Bo&}ugd' zi ng agent reacts
al surtace. exanpl e of a
pas gy atlldibgco@gﬂmmg sgdve izmtferablph enul@idnedte pediRi coatplax@ng agent,
agents are listed in Leidheiser, The Corrosion of
mare prérrablyi 4t leaghencrefedry aminp i or ¢ digentyde fgpmed frgm grgamino acid.
t 0 n t d
5ol 00 oFE YR, fAES HALLT AIRE: pbly S0ER! v
orrfithkgs, @strefna;:@réslﬁe sind anehbitatioay tHeydof. Terefadd agdic multidentate
liquid may al so contain, addltlves such, as surfactants,
comekefqnﬂga%ﬁgé At dhe gorinepgid prpéinc, ARTOPFFEDLyY fittrplingnt sThe acidic

corﬁ?%&ﬁl @Igt it ggnérélégpre;é?l‘? alﬁgg{)l%ﬂt\ﬁ%%l Mt 6N95 WzVé/t(Qe., percent by

esir bene out damagi ng
Welghﬂi dnsoyi mgths emﬁmrgdupﬁd)[ mwé prefaublf ac daeastﬁaﬂoub nYcant, cven more
exanp § be included in the morkln%%lqu|d for

prqfﬁéblmt éﬁﬁéteahwt “ueY g drmRest Praprablyt e o e abraad| gﬁeeraﬂy no
m&% ttheﬁl %b@lﬁdS%hgf/@emo‘f@ ga%fgagf fr?lBreS H{atla%a Q;W{,' B8d even more

pl anari zati on. I'notr gani partlc ates may al so be
praferablydesd thern dbioat orvkwnighstd quithd. welBlesd tlnen\@mgmg léquid.
partlcul tes may aid in the cut rate npl.es of such
i norgarttagart i csnsiely 4 wetcn delub wriaatan%.w% Apyonic surfactants

belglgr]]?rjefé@eﬁ.ar @9\2&?&% B rI‘[-HHl(ﬁll(f %ﬁffﬁé”lantc&gﬁﬁi{p §ac|afc§llaQ&1 Qydrophile-

um nitrat gar net icates an tani um
lipaplokei H&lancEhé.cavHELB)e caulbicd| & diczecpht tpeeset iofidiygerphde in the

articul ates, shoyl d be_ |l ess than about
Su‘%&fé@l‘ ep@l@ﬂea 8k Py of adest 1OV A0 ré@”@ragzﬂv dlpashgbout 6, even
r
A haeh PR %P%‘%*e% sl bt %q?%%%t Vg he caloulsted
HIIB gsi genetalig po edreatere thanoP @ n@p |soouei dmbedisiehst aind isatfhgtant is a
free of jnorganic partjcul S, e.g., |oose abrasive
fluginefrice SRFRER S ok B ERL i g R B S Were fluorine
dicle. Preferably, the working liquid contains |ess
than 1% by wei ght, preferably less than 0.1% by wei ght
and Tio m@npmsf eutréwtqnt 0féybye wevgttagcondy gpah:btcd from a linear primary

alcgﬁéht Igt OK tagze%ggcez%{ﬁi%&lagqogpﬁor K] n?ﬁtl g ﬁ)ran&logpgelcsorelgarg alcohol
cthoxylate, an octylphenol ecthoxylate, an acetylenic primary alcohol ethoxylate, an
acetylenic primary di-alcohol ethoxylate, an alkane di-alcohol, a hydroxyl-terminated
ethylene oxide-propylene oxide random copolymer, a fluoroaliphatic polymeric ester, and
mixtures thereof. Generally, the nonionic surfactant may be present in the working liquid
in an amount of at least about 0.025% w/w, more preferably at least about 0.05% w/w,
even more preferably about 0.1% w/w. The upper limit of surfactant concentration in the

working liquid is generally at most about 1% w/w, more preferably at most about
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ionic buffer, and a passivating agent. Such a working
liquid may conprise by weight percent: 3.3% hydrogen
w@eroxn2ide7] 93. 1% water; 3.0% (NH4) 2HPO4, 0. 5% PCEUPB08/069396
Ctrate and 0.1% 1- H benzotri azole. Typically, the
solution is used for polishing copper wafers. Another

sui table working |iquid congrlses an oxi di zi ng agent,
0.54m Wawi @ivenam@reavr@fs@@iwatmﬁaj getrd-2%peed an \mﬁrwlﬁ@t of the working

I

llqﬁ{a d lﬂcl) cgrﬁalp eof;é(lfP%HJ &&%&H%H}o %9 Igﬁ o(%[ng ik b§1p§8§)e§% ft a concentration

of 11- IBafien otiti¢ah agbélle (Wnb&htfahlen Y(GM?(E)D i) nP @ L0Rthehigt five times
water. |In other applications, for exanple the renoval

thedmtaﬁl@sgea@cwwatwn (e.g. silicon dioxide) fromthe
EIE oftd! F}Ee?rgpq%{y ptreéeﬁtlggtee%apédl éfnl? . glﬁ]t ﬁ% v&%ﬁfn% ﬁ?lgiecszomprises a

ueous So
baﬁn pHQifdJ ustmg a@dnt aughthsamprasiiumohydgedide ipeanmant agfidiedt togproduce
base) H buffer (e.g. a strong acid or base and its

a RJM}%@%?@W&RO Bhew b aciciic camplirieREsy SugfeAt Leprofne in an
amd ﬁ%&ﬂl%@hut@ﬁ W/Wv\fg aﬁgutcﬁ/e vﬂgv%s Pon He \I/(%(m‘g ?qsuld nd surfactant
chem cal corplex w t anot her chem cal e 10
suchxamal ethoxgldi@t sltohiody).g. Torgissime la-[SpW Ia(s‘/alﬁahl)e’lﬁrofndboxb fihemical Co.,
sel ective renoval of a dielectr 2
Migiand, MA) iInsancameunt &iom alat §i08%4 Wé‘y t‘? a'aqﬂtal /smfw &a@ed on the weight
W@%SH% g4over a barrier mterial (e.g. a nitride
riral” such as silicon nitride), it is presently
preﬁmrcaﬂmﬁOen&qﬂaw aguediscgg| ukd osurtiktaat pH bn&%ed to be a
ﬂua ngr|5|ng a basic pH adjusting agent paired wt

?felcé]o%faéS@Ph glnagfBt SXeamdpry cabodpanithe %@C@&& rscselected to

t e t r
be ﬁ? d?%%} fa%gl?lp g@ﬁtrlhphygrﬁ%% ﬁ(ﬂu{l) o?daaétzc%dé n& idRidR} water, a
polwtd:b‘mxlwt]be anldl hfbuffar hgdﬂmpnsn@e,a bayit tphle abjukeg agbiahnden acidic

h netal hydroxid cal ci um hydr oxi de,
Cowa%ﬁ@g. agRthyAsEs %}BbO@@Pmaﬁm BRI e Gergengipllg from about 7
to PPN un1hydrOX|de and m xtures thereof. In sone
exenpl ary enbodi nent, the basic pH adjusting agent is
gendhalalmpupr efsmmworhmgﬂiqafd)isrprefsmfof}i giffoientt to addbimthe ramoval of
megq,lilé)%terggtgfh%en Béﬁeltségfré ha ?%g?fg;eeng@glg A ?Ifggg,?fg% is sufficient
liqBROBbmthe %?wg@&%ﬁ’é g Boatﬁl/&at'h@ rehbRadil 2RAM: 1?1’owever in some
preferably ess than %out 1, and nore preferably
instamsss tthapreibroed tolBaveTheccand dhlq(ndcpmpﬂnmat Hy plgenizaiien interface in

ad o e s St o s dops fafiaqs s BEsaTGR de liquid from

thé@@@@&hganghgygeaﬁgﬁhgn am no acid. Suitable am no
aci ds i1 nclude al ani ne, proline, glycine, histidine,

FixedAesivaAdiad ne, ornlthene cystei ne, tyrosine, and
rred aci i dent a

Lnations thereof. A I
Theg gani 8RRy C 3 éﬁ’ﬁ 1, Ige{eli?é)bg ng Jasting ic. Br gPei fﬁ;gﬁlé qﬁlf)ﬁ?Séve atticle should
be QBl%ft§ E&rRpMtclet EaRd W prefli8b19at & 5, more preferably at least 20, and most

preferably at least 30, different wafers. The abrasive article may contain a backing.

Abrasive particles are dispersed in a binder to form textured and three-dimensional
abrasive composites which are fixed, adhered, or bonded to a backing. Optionally, the
fixed abrasive article does not have to have a separate backing.

In some exemplary embodiments, the fixed abrasive article comprises a surfactant

coated on the surface a surface of the fixed abrasive article. In certain exemplary
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conpl exi ng agent is generally present in an anount
fromabout 0.1% wWw (i.e., percent by weight based on

wo b@9omed3ki ng |iquid), nore preferably at | eastPebos1008069396
w w, even nore preferably at |east about 2% w w, and
nost preferably about 2.5% w w, and generally no nore
t han about 5% w w, nore preferably no nore than 4%

cmpypdimeatsel theiavedrabrasiver astiele amslydas eﬂs@ultahahofaﬂbmdlmwwl abrasive
op. th [ f
c08§8§g% tQX d ‘1:.“0 Vﬁeﬁgrtrag{% (Iiljg glvea\’\ﬁflé( tﬂ% y ehsg?}}al aa?otr%lm\{e composites
corvvRtlhn@wpunaletysw taalfamaetﬁar@ﬁbmgixeﬂ efrdr dgperséEMerablnder; and a
e nonionic surfactant exhibits a cal cul ated
sutfgegrms shinossd pophiqast darkirnect # surfacepiphe thegecdimansienahgbrasive
COl.I{}E? e@@l ght percent of hydrophile in the surfactant
ecul e di vi ded by 5, of at |east about 4, nore
pr efiercabhiy addifi@astexabplity @GmtRdeRcmNr € ngtedde balprypating a fixed
| east about 8, and nopst preferably at | east about 10.
abrppae calid e | IBg edingILaBsyricieh doa s 1th aloglrfémg@ suHggs oba wafer in a
t is a fluorochem cal
Chaﬁ %@%ﬁ %ﬁ@hm&%ﬁcﬁ&éﬁ%ﬁiﬁ?%& ant nol ecul e conpri ses
one aOr mprevidihgarfixee abitasivs artidiehavony ORir€acs eompatiagt plurality of
may. be advantageously selected froma |inear pri rrarg
thrgg- é%F‘é]ISlO@f‘]h?&}{%“&t gomppsEet: BerhioahraHye a@w%ilgﬂ télf@ 1alenswnal

I c I
oS RS M PRI B IR gbrca n o
bnaler acetylenic pr| mary d| al cohol et hoxyl ate an al kane

di - al cohol droxyl -term nated ethyle

oxi 8e- pr %@ﬂsafgetﬁeﬁlﬂré@ée A B é@lyﬁe? in gsolvent;
fluaroali RH fe RATRIsHE 4 ?—?519 ko @it Xhat £50rkiBE of e solvent,

Generally, e nonionic surfactant may be present in
thetrdbsy fmnninlgm@ohnmgmﬁsulrfacmm @anaUedst ©poribn loé dstsusthaut

0. 025%vvlw efer ably at st about 0, 05% w/
ool TR Pl SBPSUTIsB U or16no e MRSUEdALE PhASNAL rate until

a tQIfgets IF ﬁl'g%{e s %&‘ﬁg@dut@ﬁd}[ %e V&}&lsﬂlﬁgr \A\@rthérggftér rgfﬂhﬁils lWithin about

yat nost a e preferably at
20®n§§1muabf)t]me@a1@% Wlwhlngvtete whee ther ﬁiecelreé)bdtsyvaztrtminss usddlototpolish a

0. 2% d on_the wei of the worKkj i d n
Py af v ERFd 1Bt u.l?ér?ﬁgmplaﬂée@ > 131@9 her?alreﬁtemay be an

aqLPero%§ estveﬁ@ S@% ﬁ?zrgf;etﬁrg Lﬁ(t)ﬁéi:@ce&fs Hlvdn® qg? bR&1ESHol '0‘17 ther organic

mcelle co no greater than out
solfveny dr |anmsturehef maqulecwd ani aamlnheuaoum sEn¢mt &¢.2.orthanoh athater)

exe ese tI ref enbodi nent, the wo
7 o Pe 2btnRe reede sl PeTi b N osones Mo aiiohally, the
abﬁﬁﬁ@@ndrﬂé‘ﬂehﬁédﬁl%}‘érgﬁ '&p%e%@?@ldlﬁgu 's&hﬁ%dﬁc@orpwa?éﬂcﬁavmg an
a pH from about 10 t o about anh acidi c conpl exi ng
ac@ptibte ﬂutokssasurlfacp rfuiwhn end mllalmaardmtlntg f Thenmibarials, 206ivwdniexture,

0
an(i a@g@;{%ﬁf té) n\%l\é\é the a 1%51(\)72 arti ?e Xﬁ’ 1nlﬁuggce whet]lzler or no‘E:l these criteria are

In the abrasive articles used in the inventive methods described herein, the abrasive
composites are “three-dimensional” such that there are numerous abrasive particles
throughout at least a portion of the thickness of the abrasive article.

The abrasive article also has a “texture” associated with it, i.e., it is a “textured”

abrasive article. This can be seen with reference to the abrasive articles illustrated in
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such as an et hoxyl ated al cohol (e.g. Tergitol (tm
15-S-7, available from Dow Chenmi cal Co., Mdland, M)
w0 poost2BsDunt from about 0.05% w w to about 1%@I/WS2008/069396
based on the weight working liquid. In certain
exenpl ary enbodi nents, the surfactant is selected to
be a fl uorochem cal surfactant In other exenplary
Figaid ddinse fesstibechabasigr fmahagit thespﬁ@méic%f@ﬁed omposgtes are the raised
poglﬁgg ?Eona lrélfl :aﬁz: g S t%\}\\g?ééﬂﬁe ﬁ?rraﬂlgsg ]?6 ?esged pOI"HO Sa
buf fTae remdl Forfi@nsAmASict aP bhaaﬂjelsablm;g) ag&mut@ﬂ@ working liquid
aci di ¢ conpl exi ng agent. In such enb ments, the
ovelr e Nt Wa ks agfatse dBRareesIog PaTtoRsaBsutalse ach asisdamnels to help
rerr]fg\)e tﬁh chﬁ’ﬁoal’d sw%];paﬁ'thcq% V\Ql{(i(bttﬂgr h%bq}'él fgoﬂns[he? (Veclffe?ra%? %Braswe article
t € renova netal or neta
mta)fadée Tepestdssd bb@iasnﬁ hfaysalicf peeentlthe pRMOMNSH &MOBSB, in the art as

th ere is sufficient %UId fromthe basic working

“stiqtigni-d TR drasiFrecpRAtite 4 sS@pehaither thapetpsiured, ﬁnsa@r?éwe article
it [
tendP 3B ARERp' 9, bohole LS Beb s B Arck SEAREE, | RIS, th rocossed
pottia)@s hllds ta highek ufiig ptdssiite On thiddaBecd pomiods bf huiabragiBy abi®cle and, thus
the same as the liquid fromthe first liquid, or it
helpelp G@upRs capadisd  abpasiedraapelas o e @t&wéverﬁ@ geexg expose new
rticle is preferably long lasting, e.g., the
amggigghg%k35|ve article should be able to conplete at
| eaJthe tabaasivp raeticﬂxr abihy didcldsemsmayp be nﬁa&amhshepieablgy, 1ﬁ1the form of

| east 20, and q@;eferably at |east 30, diffe
an ghragive disep eT%?owa%r es Pt thel dicHy aé@ﬁltvsudaﬁ%rwaf?rﬁbly smooth or,

alté‘ﬂﬁt?\%'ly gneg%cft écﬁh@%d dli%e%&@r%%?t 1¢ ha$ 2RISR tﬁeofof*rﬁ 'ofan oval or

textureé nmensi onal abrasive conposit
of why pdlygorel Shape duceabheingghlarpsquann d@mhntgolaa dnda]ke h]l@ Alternatively,

AR N R IR N L
I .
I8, AT e o

abfaixe dtapd raldd. velnaptricedle thd mbweivt aiape rolls will be indexed during the
e Iar enbodj. nents, the fixed abr ve articl

mqdhlegalig st agessy kgl abrapivsrartiel gy e CREFOTFRI0 HIBFISE Ppenings through

theCATRAR) (Eo%ﬁn% L @8 e b%klﬁ’%foaﬁérfﬁﬁ tHE t;és%é ofttﬂ@ liquid medium before,

t hr ee- di nensi onal abrasiVve conposites tonprising a
duphgioadftarysof abrasi ve particles fixed and di spersed in
binder; and a surfactant disposed on at |east a
Bﬂgﬁﬂgion of a surface of the three-di nensional abrasive

COMAQS ihbRSive 'aﬁw@%%? h{&hﬁfé% Eac&%@' &% ‘fo%%ﬁédfthat the backing be very
enbodi nents, a nethod of preparing a

uniform in thickness. If the backing is not sufficiently unlforrn in thickness, a greater
variability in the wafer uniformity may result. A variety of backing materials are suitable
for this purpose, including both flexible backings and backings that are more rigid.
Examples of flexible abrasive backings include polymeric film, primed polymeric film,
metal foil, cloth, paper, vulcanized fiber, nonwovens and treated versions thereof and
combinations thereof. One preferred type of backing is a polymeric film. Examples of
such films include polyester films, polyester and co-polyester films, microvoided polyester
films, polyimide films, polyamide films, polyvinyl alcohol films, polypropylene film,
polyethylene film, and the like. The thickness of the polymeric film backing generally
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abrasive article including a surfactant for use in
nodi fying a surface of a wafer in a chem ca
wore@bapizgal pol i shing process includes: a . prpuvi/ub1008/869396
fixed abrasive article having a surface conprising a
plurality of three-di nensional abrasive conposites
fixed to an abrasive article, the three-dinensional
rangly hefvgen ebah39ite 408 apriormsiqiy paciprablbyabatygenof0 tebr0fgnigeometers
rti a binder; b. exposing
an?ﬁg&%ﬁ%ﬁ%@% %Qg@§§9? @gﬁﬁﬁgnﬁgﬁlon in a solvent; c
dr y iMhgret sheuldi Aedb@bo&s bdteesdhttictl €nt t@e pe@weicaliind saﬁdngaand the
portion of the solvent, thereby form ng a coating
binglgr. f adnamt ingfAnGes, J0E3EEC WNIOSKS enstasksurfage @merlfg@@nc flhin backing is

prl&%ﬁttgkrﬂ%l%%: aaﬁ]e%oqn nﬁ? nILg ; %{ﬂ;ia% ﬁ}tvgﬁ% ﬁé?eé %%erﬁ{q% or, apﬁhcatlon of

a dhafrﬁicall-$ypéb1§rﬁhﬂedExzﬁﬂ1§ie§ be sm(ﬁzideSdltefwlohﬁtu@chﬁdtedS(ﬁ’aﬁd @tatment, UV
remains within about 200 A/mn of the target polishing
treptaeat, algediontheams frsagmenth flage veeatinent ane spuffing dof ingease the surface
ol P r b I
S PRl MRS SIGACES S AL G nd et
aci§it vaeid cbpolgmeﬂﬁt@b)ted dn NOragueouNes d, V&8N 65 ecolloidah dispersions
al cohol or other organic salvent), or a m xture of an
repRgige HuY - akgtent N@néaﬂ@é%?s a§é|a@é&ﬁitnecf§p@maéqrﬁb§rf6por§ﬁidn U.S. Patent
DkM@Wﬁ@% 7The abrasive article should preferably provide
cut rate. Additionally, the abrasive article is
pr eSartaihé yaleaipabk e badkingselitluty an s embewxadl upﬁlmnemvaffelrn (c.g., a
havi ng an acceptabl e fl atness, surface finish and
polyeHFgRr Nyrehngg polyraberate mokyamidgrqlyrsapylens @F @olygiylene film)

3 lotifer Abh Il terial). Th

or PRPFSE8 LRt Pl DEnfRE 87 B BELLELE, e utra. T

embbsscdbrdsnymagiatsb bedaminated to A noheniboved tmateridied Emrdsthe backing.
des ri bed herein, the abrasive conposites are

@te e%se iPAHFTE) 3R Derany (efiuten fior erapRlcaths PAtiFRRcgn de in the form of
VEHBARLT bﬁ%&&h %gyza&? ggraﬁhdé e3als, %u Q" iR Oods, and the
kness 0 r asi he abrasi've

article.
likar ﬂlhe Iprattainsrna§h also &e' hbsagomalearragzssnd:geal edlatticeh ittis alsogrossible to
is a "textured" rasive article. This can be seen

haw tidgcs gade of geompedtie pgw i3IS ¢l es il | ustrated
in F'Aglléﬂi%r ﬂlt&ﬂgtls%e&%f(fn gaeﬁw Be a T&m’{@?ﬂ ‘t%lakﬁl olymeric foam
a r t %ong gncf

pyram d- shaped conp05|te re the raised p
sudhnsvd’l[bcdjfurbﬁhlena/ﬁiaheyhs isheithieelre sdope pfythandisidosareta dpply the abrasive

recess orti . _The recessed portians act. as
copRERe e s P pyrfissred Pnaubiidki G g P Sgiyg composite is
dn%agﬂﬁﬂhbﬁﬁ)%@% §nagur face. The recessed portions may

al so act as cha%)els to help renove the worn abrasive

par A pressurarsdnotive rditsiyei ginf botarbinetcdetd ghe andatabsiesiside of the
ba&rirtlé.dl"ﬁe pressure sensitive adhesive can be coated directly onto the back surface of
the backing. Alternatively, the pressure sensitive adhesive can be a transfer tape that is
laminated to the back surface of the backing. In another aspect of the disclosure, a foam

substrate can be laminated to the backing.

Abrasive Particles

The abrasive composites comprise abrasive particles and a binder. The binder
fixes abrasive particles to an abrasive article so that during the wafer modification process,

the abrasive particles do not readily disassociate from the abrasive article. The abrasive
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interface. The recessed portions may al so prevent the
phenonmenon known in the art as "stiction". If the
W@bra®23387 conposite is snooth rather than textRPCEUS2088069396
abrasive article tends to stick to or becone | odged
agai nst the wafer surface. Finally, the recessed
portions allow a higher unit pressure on the raised
pariglos i B#S b@thnmeamlébﬁ disperped & éheahaldelt Ruglthrappvaly the abrasive

paﬁfépe?grgg g))ép ll?oqn%% Qéus}élbg E&Is&{: | esf H‘nt“'?ﬁ?sﬁ%%&?‘s &érs to the

nd expose new Ve art|
ab@bﬂ’v@@hr\(ﬁle@ rbteingldestﬁlsutbmﬂlrmgsl@hms rbﬁldrerﬁylt g dhicratlylpaéfeired that the
shape, ¢ in the formof an abrasive disc. The

abiggiyve rpaé'fd‘é@% bethomageasquslyl dispeibrdase Vbatdihgcreayliing abrasive coating
vely, may be scall oped.

pr(%] esabtﬁgllse?é\olfzﬁggétqn?&ﬁca% Ohif&%g%e in the formof an
ovalFopmoaffyiagyr p&ﬂry@wafer shdgpe s sfchabassite paatiged @&t preferred. The
square, ~rectangul ar, and the Iike. Alternatlvely t he

aveREaRiticlastzacc Ph theaypbrevienpakEgles gpay gangs Heont abgut 0.001 to 50

miBBHNEE RAH, BRMecn DUt BOIERIASPELL, 7o BRAGREL s frg aversge

pattidlet o @esg hh@asaboat armhicAsnads asbreeprefepebly tdsh shanlabout 3 micrometers.
general, the abrasive tape rolls wll be indexed

In Gy gnstpReCHptict PYEREDPAHIAE el abonﬁe O upigeqrpgensr Of cgven about

rf r h
0 BB b Elok b Y AR B9 TlE B B Mieacured by the
lorpastségengbdn bhiehd algudide padiclem Imezﬂnroet altligtiden ghe:ve vﬁﬂt‘t&ra range or

use. Bacqug The abrasive article my includ
dlSﬁ&WﬁOﬁgo P2 1P]§ %&%eéf et} SBME HAtaRGsE 1bé%: REGgIT¢rb ﬂ%ﬁértbe particle size

disHiiuiBh Be! ﬁéd sidh ﬁﬂ?‘k ar%bdl{hgg 'aﬁraﬁ% article provides a very
sufficient y un| rn1|n t ness, a greater

conasteraButfhdeyfinish bhehwaheor. lf[ihlefa(branvte)@alnmyesr ®syllatso b& present in the
var ety of. backi ng mate ﬂ %@s are suk able for this

forgy,pihds Bbrasipe Pwsra%t hng pRIR$iKE BathigleR it %ﬁﬁ&?%%{&tﬁ.rﬂagvsbe held

togtgacf;i% n%'g‘lfodéérgﬂgo y%FEAIFéTQIVG%{ Ietﬁn% gglb?a ?Llltl\éfes may bond

todethenby ietapartide hitractiat forcggaper, vul cani zed f| ber,
nonwoven d trfated ver si.gns, t

cont5REPIc A5 Sk rasiygRariiclet @ aeﬁ% B@ﬂmmw% heat treated
ahfﬂu %&hy&ﬁﬁé walité 'ﬂlseﬁxﬁﬂﬁﬁtﬁﬁn (HXIC&US[J’& l Qﬁl’ﬂll‘ﬂégl lﬁqﬁsmon alurnlnas

pol yester films, polyester and yester fil
zirmmz otzmlcde@b mlrlyesﬁlﬂd dlumisy, zppodnja, nvdeahfnmhmbased sol gel derived

an d , . pal nyl al cohol filns
b AREendhy FERY PR AERIC Frpnfoia & Hete ogle modifier.
Exdiflel %T GARSS befed sBEeA QileiﬁV&f é&‘agl{’é Hﬂtrﬁ@l%g t&Ybe found in U.S. Patent

general I yranges between about 000 m croneters,
Nopr48 .82 ¢, @ét&ﬁéeﬁ7%8@b 4500, GﬁlcmuiﬁaB&}r @5land nore

pre%erabl %ﬁ 60 t0.200 micro Ther e .shou d1

I S EOb VAot iR A1 OB BT hALITINE: D Pisbirrad Firpsye particles are

alpRRGKinfda,ans! afuﬂﬁna, and other transition alurmnas. For semiconductor wafers that
contain copper, the preferred abrasive particles are alpha alumina. The alpha alumina
abrasive particles can be fused aluminum oxide abrasive particles. A preferred form of
fine alpha alumina particles is fine alpha alumina particles having internal porosity.
Porous alumina particles are typically formed by heating a porous transition alumina
particle for a brief period of time at a temperature at which it will convert to the alpha

form. This alpha alumina transformation always involves a significant decrease in surface
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bi nder. I n many instances, abrasive conposite coated
surface of polyneric filmbacking is prined to inprove
w@odivese387 The prinmer may invol ve surface alt ePEl/UBIW08069396
application of a chemcal-type priner. Exanples of
surface alterations include corona treatnment, W
treatnent, electron beamtreatnent, flane tr eat ment

arcgnBuisié the plpga BIming periscst dve c3pestd de the eenvemeiismasTasire for a
e..pr 0] n

B e T S

vofdatie nhesblq)art&lésS&eaﬁﬁch aairéeeltﬂai th@tsélilﬁﬂ&l PaBitledPALME particles.
in US. Patent No, 4,906,523; and aziridine-type

Whigeasrin mescaﬁ@%trwqurﬂlumlsas hamer dlmetens arg 1 g yange of about 1 to

abO%H 3‘0% ethé‘ l?ttﬂe g[?or &Chgﬁ[\p tﬂl a l@par%rrﬁ WS Iedﬂge of about 40
msr C m e.g., ap er, yuret ane,

to p)lﬁrluy Qa0 han aTEe tippel ryquitcdefor ﬂﬁé y@mrxydnswealpl@r alumina will depend on
pol yet hyI ene filn) or enbossed cellul osi.c backi ng

the purgy of Hgpdrmia, é%tche stiele vien 2B cristadétity efehe tiapsifion alumina.
o) t o
In %ﬁerag:@g Z@ggn&?? 1%¥at?% ?n IT‘[]h? ?e&@é%t[{l% rgﬁlge_l_(ﬂ’ 12000 to 1400°C for
ten@ i @scads R iites. CAﬁ eRplaastiont @&hmrtmnsﬁ(f)ﬂha@o&ﬁpﬂ@bess i§ Fported by
pattern can be in the, form of frustuns of sgheres

Wefgts g bsOxides andalldroxides af Aluminpm.(: 987@@;@15 ¢} e pdcoa Company
of r&gg‘ncaangx g&ﬁnlewﬁﬁ oTlpc% QiatafpﬁF rhlﬂﬁ?ﬁaaalb‘?‘é)sn%e b?%‘s}?g&l than one

arrays, ges, 1At ti ces I's al so
mib@wetadr il gﬁﬁmﬁﬂ:@élyca‘vagﬁﬂﬁﬁtom Eraslilla [Sﬁﬁfaseu'fébhaslogre's sifidndianapolis,
Angt her aI ternative backing al so
INbaths Ay, algmina pagtigls yﬁ%lbpca p@faﬁﬁ §chﬁlu3%naap%fﬂfuﬁhé“t ltalegmed by
| SELRS UL
calgpgrf%aﬂ ﬂg gnglvﬂ Fﬁ\‘;g s%égﬁqsglgl?}?iglagg ?yg -un aclfaf%c];]u%e of alumina
trll@milrefta abrasifve pheicku b&Hdber'IEt@neetdﬁieMaiBraisl N@(cm@mﬁ)ﬁl C&rla @brasive

ectly bonded to _the _subpad. A p sure_sensit
palél& ST DE AN ST AR RBENE ROV KBS kB ab Ty d raisglsooNew York:

r S
Fu](-:l%lgt je){%g]g’l r ec}’%&?oﬁ%l?et?ﬁeﬁga%k%gﬁ ?T}(g}:agddgg tb ﬁgve%%g ﬁﬁﬁg.MA’ and
Naabplesadiur &lidge, the Spuressior elseng atd Xkandhesiioass, e¢deanb&luminum
a transf s Ia nat e othe ack surfac )
Cogorptina, Ei%vr? %@ ana 5 Hy Hampyige Ogupgry; Hhe ceria
ablggl‘?fglsﬁﬂ&%s rtﬁ‘é}ﬁelﬁfép b@%séeﬁﬁalgﬂﬁ@@of ﬁoal{ﬁ%rsbﬁ‘cd‘dggﬂts (e'é'é other metal

Ive Particles The abrasive conposites conpri
oxibs)asi wry pamtaic nesliferd adlvr ndbgants The., bithatemetal soagles). In some

. abrasive particles to an abrasive arti t hat

InSEREE S JAR Bl e B RSty Cfﬁl%cgslé afSP Heasitl 42 pypeceria with a

coRBnbtiGh ast\x%oorr}ﬁ&e rn@agldxyae%éaﬁéac AL Jlét@mmé% may react with the
abrasive article. The abrasiveparticles nmay be

cemmmfgsnewsblypmdsger sed in the binder or alternatively

=

the T%e a raswe article may also contain a mixture of two or more different types of
abrasive particles. The abrasive particles may be of different hardnesses. In the mixture
of two or more different abrasive particles, the individual abrasive particles may have the
same average particle size, or may have a different average particle size.
In some instances it is preferred to modify or treat the surface of the abrasive
particles with an additive. These additives may improve the dispersibility of the abrasive
particles in the binder precursor and/or improve the adhesion to the binder precursor

and/or the binder. Abrasive particle treatment may also alter and improve the cutting
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particles may be non-honogeneously di spersed. The term

"di spersed” refers to the abrasive particles being
wale@pi2iser ed t hroughout the binder. It is genePel/Ug2008/069396

preferred that the abrasive particles be honobgeneously

di spersed so that the resulting abrasive coating

provides a nore consistent nodification process. For

charpefprisficn @f dhe tredtechpbrgsivigpaitickoyy fEastber treqtientappy glsg substantially
lov?%ethéa (éfllsgés@rr §¢ g{et ]glg{iél‘ S[Sjrecurgoqr/a%}[a% \%?%Trhaggsglb |e 1‘@85!8\{&181]( viscosity

alsb Gefnies ﬁighblep@meﬂta/gw Coﬂa]bbash%tp&ﬁ@ﬂesotooée fn@orb@rated into an abrasive
mcroneters. It is preferred that the average particle

sluty fpensed efrwbinderuecussosiand abrasive sartiglss e ApplEpatsniel pdwantage of
S{lﬁg& t?ga%gnt 18 '{'E} Gl %Ecg{h% aggf&g‘ﬁe?ﬂﬁ)nl CH‘S[{“IQQEI‘%SQ’lVE ggrtlcles Examples
average parti e IS about . m croneters or

of alitibtc Qrfcérimodidivetier sddiflis ipandd wteing hgentOfsotdtimes referred to as
abrasive particle is typically neasured by the | ongest
UGS i PR aBWYH siAy €0EINg] 3cRt MpK pawré%tanawsqsocwtwn bridge

bet‘gge%ﬁ S[h% WG R Wb ¢ 9 %b?as{v%n]gaq}lags d'égaﬁp?éﬁt & g%lgole 801*%1&1% agents

€ Sl Zes. n sone | ances | IS prererre

indie piddnks,cli@nsicg eardi sircddburhinars beEkagpies Yofcamimedcladigl available
such that the resulting abrasive article provides

counling agsnisiiaeludt Sdrd miE AR, EAmIGY SescBiticsfg. Danbury, CT.
Stlﬁba[n%gie}’ %x&’rﬁﬁﬂe' cﬁ‘ §h ’EH%’ou% 1ﬁrg a@&gpfo? 85 b Q%aft?c{lé? ﬁflsopropyl

rasive aggl onera rasive par i C

trua@@éroyrlﬁtrtartaee nByaniydchefl cd)rﬂm@eiahe/ettilng agenta.gg! [mlﬂpafrbylel 11 avallable
der, Alterpatively, the abrasive particles nmay

frOfIb g%xlﬁglaerw i W@Efng&{fit iCl eangt thRctavataller rem 1EL aﬁﬁ}eé@a Inc.,
W%lﬂ%'tﬂllt ?ﬁaeﬂ?e% 91%' 0 saﬁlgétfsltg ?ndogfdr&{g %JSH §!$rg éfé'ﬂn'i‘éﬁ% into the

OXI t treate um num oxl
abakisraiantitie. 0 ¥od exanpgle, ouhs satfacd mesmettr eat tnap rbeadddod @asctly to the

zircopia, tin oxide, ceria, fused .alumna zircon
ab r&ﬁwﬁ@% f@am@ﬂ@f%&gfs o dbe aRsiEs griIclar I }S‘Fté%m%?h@we the

sul?%cﬁ%&@m@tgr htVBha fﬁeg q{ﬁ dp%?lgd MR YL QRE: E SQ)S Qhé@}ﬁg ve )ﬂa{jtgles prior to

I er um na- base erive
bdagma$MMHMpémﬁodkﬁﬂnmﬁmemmnjound in US. Patent Nos.

4. 314, 827; 4,623,364; 4,744,802; 4,770,671; and
Eﬂkiggiﬁggl. For wafer surfaces that contain al uni num

the TRE &h QLK e goﬁglsﬁt%'ﬂ{@y @[ﬁfo'hhﬂry @@ntﬁﬁ?ilfélr Ezﬂﬁcﬁk UFhOBler may alter

chi al um na, other transition al um

theseradibdityl ot tho rabveaive rconmiphsite. do rsbmle mn&talmp&ew;thttllrfeapproprlate filler and
pref [

g{;f abrasi ve particl 5.2 ha.al um na. EP |

amQhin T Gt 0t R PNET oL U UM PRl i
50195' 1?@211?&5 agitN eth@%ﬂp'réﬂrﬁ%e P ra%tieﬁrlh@&tf Qﬁénfﬂlfer frh&} increase the

al pha alumna particles is fine al pha al um na

erqddnhi_ycdﬁetbe hbxdstvg dontpesifial Fplersomiay ylso Per eilestedl toriedere cost of the
abl{é)i?i%% ;gﬁﬁﬂ%géle ah‘%/lp I(Ijllgealrllzlglolofg%lr n?dthgysl{l]rer?,t | n(?/or tg oalter the abrading
characteristics of the abrasive composite. Fillers are typically selected so as not to
deleteriously affect the desired modification criteria. Examples of useful fillers for certain
embodiments of this disclosure include alumina trihydrates, magnesium silicate,
thermoplastic particles and thermoset particles. Other miscellaneous fillers include
inorganic salts, sulfur, organic sulfur compounds, graphite, boron nitride, and metallic

sulfides. These examples of fillers are meant to be a representative showing of some

useful fillers, and are not meant to encompass all useful fillers. In some instances, it is
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particle for a brief period of tine at a tenperature
at which it wll convert to the alpha form This al pha
w@beogiozasst r ansf or mat i on al ways i nvol ves a si gnP€T/T82908/069396
decrease in surfacearea, but if the al pha al um na
particles are exposed to the conversion tenperature
for a brief Perlod of tinme, the resultlng articles
prafpebledoHsead b endupérvma@r mevceliffesgnt mraclp sesobiilleroiTds fillsr may be
eqlgalﬂgz)g %%ltﬁfr SFIE%II na ﬁ)@of Q& 3 etr%?ﬁcé ﬂ%%tﬁwnp ad ggsg)?ibed above
fort dbaasvd ?ﬁﬁcl@h .umhg aﬁ:lletm shaudd aoﬂd:aalrg@%eéesmé cthatthingeof the exposed
range of about 1 to about 30 nm the pores in the
ﬂﬂﬁﬁﬁ@us al pha alum na particles are in the range of
BifRQut 40 to about 200 nm The time required for this
—conversion to al pha alumna will depend on the purity
of trihe capassil Raferantfaddef Pashiiteldactdt Zemadificd with an abrasive article
crystalllnlt of the transition alumna. In _genera
tha Eentaingn g R P@HtYa lofi AbFASIves PHESICE disnerse emt édap@eat ufhe particular
f t
chifiR0F o i Stihr) 2 PO ot BB BOBERE abive arice.  For
exarpleeifahé dthdey idébertmrdt tied resiing %ramé ah‘lMdé m(a}d esaefdeep and
Al um num (1987), published by Al coa Co
unagegptrbly. sepptchepni g SXPaseq| mﬁ‘éaloﬂﬂlrfapf‘ph@avwlﬁalféb? é?sr}ok% is “too

RS B A0 1 AL BERATEIE bl i

mddl[ﬁhaﬁﬁﬁpﬁddeSs ot iNay Tives pdur aaficlaidoeebity t iThhesthe dindbeisaselected to
porous chi alum na partlcle that i.s forned by

provadecthp dpgred e hanaaisyipties o) dreAbsstiscHtieds. al uni na
tri HYlg 'b?éf@rre(fblﬁf?m&cﬁ ragiQHl E&l‘?a‘tﬁé bidld %ﬁ@@mﬁ&}s hyHERtnders are
abrasive particles 1s Huber Engineere nera

capdbicc oD pslymEAzinGanpidlyabp@as exfesp@s tto chemahmayerfe or radlatlon energy.
n%g{ﬁ% ased fl om Peggﬁgl?p%‘ el\gglfeibéeg E)&e-}l teg%r?cgllr-@rg rn?cﬂgc?e eglylemcally

a ve Y h
un, o fe%l glélgé’lr Q&ur (%k?cegﬁ’&oﬁe% lolf mMr?g g{rﬁglek?dcagg @rGturated binder
preChssoasc aicﬂ;udeAIanmop/Ddsu nmonmder goodgomers hevelmndantCripha, beta

and nd H, .Hanbur Ger man The ceri a
unsptpratedcar aylt $rewéss Gﬁ%ﬂ&%ﬁw BratedmeRQIAGTp 9T Pﬁ%‘?ém%ﬁs acrylated
isotPdiutdee rrﬁo md&Q p?d?&l%‘g:}i uﬁthan@th%anngt AerAXLd ee%hx m&?o\fners or

contal n nD flers an dopant ot her
oligomelss )sthylermlc&ﬁyEunsatsltaierb eBQndnhaes ®r ndahahtso )alcr.jéaate rdaypersmns and
o feasible to,use ceria

mlerxxeu?% t%@f&%ﬁéﬁﬁ&%f?rb%@etl udes both acrypisiesand gie ﬁ@crylates

nodithi §fRiersHo SR ARLR e FXLREDF HRY dsRGEre Wtd Bre?é??olS; €b5ind from
to formreaction products. The abrasive article nay

an girganic dmdeir rprecumsoxt ulee dfindenoprocursmr pre&xrﬂﬂﬁ rigriapabiped flowing

f . ahrasi ve art Lve cl.es may be
suffeichty 58 e Dnaptiieaiad by K Hct ST Gt By Darshieved by
cuidhd {8 { Efdly Iﬁ@t‘iﬁﬁé Xl?d/@lacrrbésﬁh%%g) 4ufgord B}ﬁdtyin%l{@% @Q(fﬁ‘%‘ o\f?a liquid),
par I C1 es may have the sane aver age partl cle size
or saplhapen eodingf erterttinder eragyssoparayitel @ egaec solvent-borne a water-
borne, or a 100% solids (i.e., a substantially solvent-free) composition. Both
thermoplastic and thermosetting polymers or materials, as well as combinations thereof,
may be used as the binder precursor.

In many instances, the abrasive composite is formed from a slurry of a mixture of

abrasive particles and a binder precursor. The abrasive composite may comprise by
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In some instances it is preferred to nodify or treat
the surface of the abrasive particles with an

w@odaoo23se7 These additives may inprove the PCT/US2008/069396
di spersibility of the abrasive particles in the binder
precursor and/or inprove the adhesion to the binder
precursor and/or the binder. Abrasive particle

woighé hetreasn abayt hipew shraseie Ranéclesnior Sy partshebrasive particles and 5 parts
{ a
i 4 DR B 3 S S SR Sk g 0 10 85
pattO¥Esivh particiss asd byoudfl 5ttb g0 pafid 8Mmdpr. eCike & k/tROERE4IVE composite
article slurry. The | ower viscosity also permts
mapyj cg)ﬁmrlswa%ﬁémpagevglme abrbyasive cpmapesite|hagingd).Héo 0.8 parts abrasive
I d SIS
rod R EHETPLED LA ABDASIAG: SIH Yyt VR B st upon e
abiasitye phitilcsadhd syih dg &refursr,sandf doee not @aluienhe ivelub@ contribution of
mnimze the agﬂloneratlon of the abrasive particles.
thephagkine &6 opiong], fiflgnsjos addifiFefee nodi fi cati on additives

inc
o0 AR A8, 88000 LIRS FLHL PRI o ptymer o
mapdriay lcqmbwoiapcﬂmbaim@ andbtr dgsslbkingeepont ds)q)obm detheanuhd/or other

t he abrasive particles. Exanples of sui t abl e coupling
soqg@%@ansenprrgm $Hea asicrbsans ult{alvtoéﬁa}z@é) ¢, §t5¢g or with time upon the addition

[
of &b ALY LBk S mRhr Pt AUTERAT e WE RORAIF 1o cure or
polSpetiza). t imlsderlmecuxso@aaxlamm/es i6dludStepbxy pobives, axiaopiodymers or
of such a coupling agent for ceria abrasive artlcles

amiRONasbpr GPAMLY i | SYST er &§| talkvptsfle. Wi cgyde  polymers,
Jolacet=lr

me?r itk é@ﬂ@!&éﬁﬁq&é b&%@% : ng alﬁ %te@}g%ﬂfd érléaﬁl;l% g@‘?ﬁ%] #eﬁ?h@polymer

acrfytanenp(blsanemmclludmgImqlates\/‘dﬂdmn@hmlat@l?sucﬂ'hemeha@ylates acrylated

vari ous neans to i ncor te these surfa e treﬁtnEnt

CPO¥iED ARt WSthgReSa AT qlts nebyestskanmsrdatet neelygipgrac iyl ethers,
d t

actylfa %E??%S@Eﬁ%éﬂaﬁ.?ﬁ&}%c%?d %#y%ﬁé Yuch el IEERY SRV Bolymers

polynstyiepolgneth) ecactiivdayrcthinve palyiacse phemﬂtcnpoiymagemchrmyresole and

be app|ied tqg the surface of the abr S|ve parti
nob(ﬁ% PEbire Ahgnp o el 1PEXY REDARFa ol o8 ﬁ%srﬂi?ml cpoxy
r: I
rol T FEHE] Sl B4R GAPIERS: TRr, AR LpgahlStine
pobrnwds lir Iredopivefvirtyth obmas.i Vde qoiyposs ey lbenusthmsform of monomers,

.nstances with tggfggprogkia e filler and anount, the
oligernersy PAEY I ¥ rORDLINARES W hi | ity of the abrasive

CONAQSI feferch né?‘n‘h%ﬁllayt' binfesS gf@%ufselsst ﬁﬁ‘\;‘ee gt WD ohb€endant alpha,
appropriate filler and anou | er may i ncrease

bettahmsanmmdbccdrbmwl gfoupheer alol esiles er cbgtpnfsn tﬁleserd)llymes nmaggrials are

| sq be s to red cqst. of the_ abrasi .
furdlsheRT R b Sop SR da0agg 0 Skt GATg S 2T K et al)
al t @fnIfBcAR! r elgﬂsﬁgra@éﬂiarlﬁﬁ&&r 'p%du?s%rso‘cmtclt&@e aB5@siM&homeric  and
conposite. lers are typically selected so as not to

polymeric cornpounds that contain atoms of carbon, hydrogen and oxygen, and optionally,

nitrogen and the halogens. Oxygen or nitrogen atoms or both are generally present in
cther, ester, urcthane, amide, and urea groups. The ethylenically unsaturated monomers
may be monofunctional, difunctional, trifunctional, tetrafunctional or even higher
functionality, and include both acrylate and methacrylate-based monomers. Suitable

cthylenically unsaturated compounds are preferably esters made from the reaction of
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del eteriously affect the desired nodification
criteria. Exanples of useful fillers for certain
weedpon2izent s of this disclosure include al um nBCT/US2008/069396
trihydrates, magnesiumsilicate, thernoplastic
particles and thernoset particles. OQher m scell aneous
fillers include inorganic salts, sulfur, organic
compeyngs OBHHNG d@ph@mmn@@drw BFPURF toF j adighatimgolyhydroxy groups
S ese.e a n
an@%%ituﬂggerde&p;eds gr?? atc|d§é§l? HEAL g&yﬁ? aglgng{etﬂa%gﬁ c?cﬂ n?a% £lC acid,

croddiflc acid, ROtrofR@&Nkcill mﬁﬁslemsds Rbpresm@dtive dkimbRE S eﬂﬂflemcally
some |nstances it ispreferable to use a blend of two

UngHtuIEiSH e THMOMSFe ninclyde t mefhyl s meghgcpfate |otisfl . mpdactylatperstyrene,

dldWRgl%elzeg " Coe}g{ ree%l G 5te hﬂo?&s t@y n%ﬁla&[y?\% dﬁgdroxy propyl

acigbit@sibyarox@r tpropyds rnélfhz&rfllaiel ehgdrekpubdtyhotcighiis € hydroxy butyl
excessi ve scratchjng of the exposed surfaces. Binders
meﬁrﬁérsé%ﬁo sauryhar@ylaiyr papt aeylites e friBligign opcviate, caprolactone
d S I I.NS
A AR UE GRS gy, st
2- pﬂaﬁomﬂtyﬂ c atgtate; hegvostyt y aak/latd)e idobomhet aaylango lisfodéttyl t acrylate,
the perfaormance of the abrasive artlcle For exanp
polyethylrac bglierd r mproackydgicn gplypropylracr @l¥enlt MABCASHYAS \Ytnﬂ toluene,

ot G R TR PR A e TORERRN Gy BV BN hacrytate

heXaﬁledlbehmﬁﬁte ttidteylees wlicdohgliabylas] 262 athdxgtt@oxmycthol acrylate,
rovide a.sufficient nmetal cut rate_ during the
prqmaylﬁreéafﬁraﬁ pebduerangy triagiy ¢ éﬂ%@wog?rpp%we friacrylate, glycerol

trlat%ﬁ)g@tg,e grt-ll; Vs tﬁé@?rlg{en dgéné%é%rtﬁﬁltoq C ety ?%taerythntol

ar act strc e abrasive artic
tetﬂahaymt@fmdr pelntbeﬂydmtcsl atenfotleeryladi cadtheuredbllenidaillydansaturated
precurs These bi rs are capabl e of ponnerlZl .
majtey Scl‘f“;?ﬁ’@ﬁ drenogiyls @Pg@ﬁl’lo of ﬁelryea%ﬂthai‘arg EY5rs s dramfiey ?g?ﬁrboxyhc
acﬁye as%ﬁll?f gflﬁlﬁfa?é:,j (ﬁ%}gﬁ te,f &e Qﬁiél di 1@9' €Still other
bi’n precursors i1 nclu et enlc satur at ed
nlttngadercqmaemugsoe‘thyleﬁxdtypl emsafragdc hnmhblylbﬂm oelddg tris(2-acryl-

unsat.ur at ed bi nder cursors include am nopl ast .
OFERNRTBI) | gombrs iy hﬁ{?@Wﬁ%\’ﬁteﬂa’l ohilazhigy o acrylamide,
sy 16t n
me#%ﬁ@({\;'rgrﬁ@ﬁ(ge‘rj Iﬁﬁf%rk?@irﬂlﬁg N, dM&tﬁ?la&?‘la{rﬂldé‘ ﬁ%l%laﬁﬁﬂ)hdone

acryl ated 1 socyanur at
orh@nnnbpmenémmylated ur et hane ollgoners acrylated

epoxy n s,or oligoners, cal unsat yr at ed
i o iR gt Spginize & il &R prmO gy mihomers.
Fofne&s g%s thd i e - %Eaﬁs&eﬁ{yyasé W %ie%dl Wkﬂﬂf?ﬁéﬁcﬁﬁl r!lcrylate and a

acryl ates and nethacryl ates. The binders f
magbfiastiom| actylat esonomerhi dndéxsoipds of enfabmdpr pfeemabﬂ y; a blend of

AT N T SR L T SN
weight ratios of multifunctional acrylate and monofunctional acrylate polymers may range
from about 1 part to about 90 parts multifunctional acrylate to about 10 parts to about 99
parts monofunctional acrylate.

It is also feasible to formulate a binder precursor from a mixture of an acrylate and
an epoxy polymer, ¢.g., as described in U.S. Patent No. 4,751,138 (Tumey et al.).

Other binder precursors include isocyanurate derivatives having at least one

pendant acrylate group and isocyanate derivatives having at least one pendant acrylate
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sufficiently so as to be coatable, and then
solidifying. Solidification may be achi eved by curing

W@ 2009/0233pDl yrrer i zi ng and/ or crosslinking) and/BCT/D§2008/069396
drying (e.g., driving off a liquid), or sinply upon
cool i ng. The bi nder precursor may be an organic
sol vent - borne, a wat erborne, or a 100% solids (i.

grayptsee Anilicadpseribed eHS. Paisal Neopds 214 droctighertet al.). “The preferred
r terials,
R T e R S
bi ngeifl prhRE Usis@dr. ptddufBiy 1ﬂdﬁ§dea|31@@$ylatbhﬁreﬁbihasb9t@fs as well as
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ox QR PRSI OF L T4y TR M RL A O RRE eyt
urddiednts ¢ cbsdcathfscbuRt tige thadedeme tUVITHRANE 8DT, n@eilable from Morton
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Chegigh ;S?éﬂﬁ asiVP HHI0T #1deSCMRYB¥bouevatigblediom UCB Radeure
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Cohav HudpoRer? N;D OEBE@RMLS 22br a(shexm“umlrohalc h@maalrodu&thané cacrylate)
parts b|n er precursor, volune ratio is

“EPEQ‘%@&“ r{élr%\rwrasvr\e@aﬁerdeeeéﬂé@ ahd 269 rﬁalérredpw@@u}é&}exanedrol
dlagﬁq?(t dpesgpRERIC! 9”t oni e u%etﬁ%ﬂ{ fd&%@l‘@ﬂe EBEE‘RYL 4830”

I'hg or optiona ers or a
(algihemu ms@]namesdlmrgfaesr aimhtyd avidutcadabthylengahyoo! ritkdceylata), “EBECRYL
' ymer or material capabl e of polynerizing

66@3‘1’ itafur@lr%%eémrﬁr@eﬁrfg ugsme e aisr dlutes matht s DesHas ethoxy
trl&%HE%ﬁZ“EﬁE@ﬁﬁgwoﬁ Hﬁ%h@éc QR %M&rg dagéét QL& ECRYL 8402”

VI'SI , etc., or wmt t1nme upon t Ion O
(alq;ﬂ’aem aathanatdédcydite) ﬁ‘DmSlUGBeRadmreo?‘quﬁraltmgemd MRTEOMER” resins

5 SRR RN, JRsoH sy BATIAele. BB, ) rom

R SE nopl ast polyners such as alkylated
SaRGh¥ 1"?5 9({68%

urea-fofr ma de pol yners, nelam ne-fornal dehyde
pol yieeother bindeaprkyplradre dhdll&iezchmﬁlrawﬁm&y ksteryeds dzmyai;epolyacrylate
pol yner, rylate pol yners includi ng acryla
or r?@kh gteﬂweré}ﬁ@e PALH eé?%/\?ilﬂy fas éﬁ ¢ yhacrate gerrr/ |0§S‘réa>henel A epoxy
po | @S amBkF QB%&&QI?)P %ﬁble%?ﬂﬁt@& %Eoﬂ@é ﬁfd@ rtﬁose under the

cryl ated pol yet hers, et her's, yl ate

traderainec TGNVBt F05) ‘I‘(EMmé@O”ahﬂ(y‘CCMdﬂ WﬁQ’ S awkablea[som UCB Radcure
gthane al kyd polyners, polyester polyners, reactive

Spﬂ? {If%ne pol ymers, phenolic pol ymers such as resol e

and dﬂgef%lﬂ&erpﬁﬂew@&é : mﬁ)}h %[b%' ﬂ)&/alzr%ia@é'ii ggirygﬁ&r BolyRRAXY Acrylated

pol ymers such bi sphenol epoxy “po ,
polyssicgsaln@thesreaqtlsn @yraimmsaxf estylipekyswitiox dritesiseicidi@iphatic diol-based

rol RS oA SR B e RIL YL R 0, LEFELNS s known
by?ﬁlé?gfgﬁ& st HAES “H}f(b'Y@F/ﬂﬁ% 800 LONRERALAQdRal acrylate), and
“PHOTOMER 5018 (tetrafunctional tetracrylate) from Henkel Corp.; and “EBECRYL
80” (tetrafunctional modified polyester acrylate), “EBECRYL 450 (fatty acid modified
polyester hexaacrylate) and “EBECRYL 830” (hexafunctional polyester acrylate) from
UCB Radcure Specialties.

Another preferred binder precursor is a blend of ethylenically unsaturated oligomer

and monomers. For example the binder precursor may comprise a blend of an acrylate
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The preferred am nopl ast binder precursors have at
| east one pendant al pha, beta-unsaturated carbonyl
w@e@a233eT nol ecul e or oligonmer. These pol ymerPCT/US2008/069396
materials are further described in U S. Patent Nos.
4,903, 440 (Larson et al.) and 5,236,472 (Kirk et al).
Et hyl eni cal | y unsaturated bi nder precursors include
funsgippal et légoarnd ape opawr ingore émm@lﬁwonfﬂaﬂcr%@mrmn@mers This
ac&iat? Rt og{)]maﬁé}gf Ee aﬁ%ﬁtaﬁ%‘ép 01@1?)%0 ﬁeg gérj[ran glogeﬁt tylgl%nctlonal
actyQitd) d&hﬁctﬂﬁﬁﬁi@}lhbé ﬁlbﬁ@ﬁﬁ&tldﬂal r{{’llat’e poﬁ?ﬁh@f or wnﬂilﬂﬁMS thereof.
am de, and urea groups. The ethyl enically unsaturated
mond e bEdeapreserspimay alse OF 8A @pry ¢ figperpiopee that described in U.S.
unctional or even higher
Paﬁe{l}{nlg n§§4/§o@§ (Fdlg .Bgér?cl ude both acryl ate and
nmet mra(aﬁﬁitlahetobﬂlﬁﬁdomﬂfgn’&haers Sthictrabplastiet bindeni may la¥so be used.
unsat ur at ed. conpounds are preferably esters nade from
Expmples e 06+t isgHalie céh%@ealagﬂ% ohlﬁléPrﬁl ngclaqier pRalypmides, polyethylene,
0 t I S
poffRREALY S ELRUE R uRUARRE bELBMCAINAL "R, QURMBY Afheyronc
acriyinlitaitd- bﬂltameﬁé}stg‘renbt aslotk C capolghmet,r Oftprine-batidébne-styrene  block
I socrotonic acid, or mal e| c acid. Representative
coRAlAMBISe SHENGISAYICBESYEINCY DIATK 2 CORAYBEFSrs6HE ROy ReS y @lyvinyl
|, thyl methacryl ate, styrene,
chlﬁﬁh@){ﬁ %@ﬁ@g%{e&ﬁ ?Oofiy et hyl acryl ate, hydroxy ethyl
met Waa:teryd;oamt&e bhlydehr xyurpsre pptioratls yoll @ided whmdart;hmnqmempg lresin may
nmet hacryl ate, hydroxy butyl acryl ate, dr oxy butly )
be sehadidgmples, of] \aatﬁwolalawl%éeé PTEfSATS ér&?f yfleap@yvinyl alcohol, hide
a t p t
S g S S L EARIRLPE A RRIRSAE! Slyigse, methyl
celﬁtle@rqﬂ hydﬂcrxyrbﬁlgrhnetﬂylpjaﬁnkoxg/ eThyse bandeyd ab&c:pdr&d(m 8. Patent No.
acr yI i sobornyl acryl ate, isodecyl acrylate,
4298119 ]I%Wké?l% aESyCOI monoacryl ate, pol ypr opyl ene gl ycol

mong{e r%h%h%po%ym hte Al eg‘[ﬁiongflpéhﬁﬂ@e 9 a}%ﬁs‘? 01zef]y %eneral, the

di acryl ate yCco I acryl
addjtigc of thdlplh&ﬁstlhlaerr\yil]alhereasl’wha Bﬁ)di‘tm]htyd]f dor abratie, cornp051te and soften

triethyl ene col diacr Iate et hoxyet h
theeqmlp%eﬁ% oSig0Bp bk P ¢ BT %Ig)rl%}mﬁr Wb]iﬁ‘ét as a diluent for

thd Bih&& Ip\‘%c%}s%r. tThé ?%"st'?c}iké%@gf%@&ﬂﬁ %BW%ME iy thd bHEF B minimize

triacrylate, pentaerthyit triacrylate,
phap;sersblaeeatjam rEmnipld:srofmattdttdc plabtadizgrs pehtdagolstetryildnelglycol, polyvinyl

chleg ey Bty P B ()0 pEREd R eV &Y <P e Vi alcohol,
celﬂﬁ@s%aéétéfk ' sﬂéﬂtﬁéa&ﬂsy ladip@fe BRI YamRERal ks, %ﬁy%‘i Hﬁ)‘[‘ﬂ)ls derivatives,

am des of carboxylic acids, such as diallyl Hal at
t-bdiydphicpy! diplhquat phosphath, tNerbispll Iihjblslddlltép &astoleoil, &rlcbmbulahems thereof.

en contai ni ng et hyl eni | y. unsat urated nononers
Phis et Bt OpE ) befiot it aRar ot o
1, 3’Il§’tﬁer bds@- dﬁlﬁ&@%&&&ﬂ?%@ﬂﬂahl@ th'y%idaﬁy unsaturated monomers

acryl am de, nethylacrylam de, N nethyl-acrylam de,
and\, Nrgdimees, hpdlamplyt@mndmltlatpm maly - by rused.i ddixemples include organic

peroxides, azo compounds, quinones, nitroso compounds, acyl halides, hydrazones,
mercapto compounds, pyrylium compounds, imidazoles, chlorotriazines, benzoin, benzoin
alkyl ethers, diketones, phenones, or mixtures thereof. Examples of suitable commercially
available, ultraviolet-activated photoinitiators have tradenames such as “IRGACURE 651”

and “IRGACURE 184”, commercially available from the Ciba Geigy Company and
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or N-vinyl-piperidone. A preferred binder precursor
contains a blend of two or nore acryl ate nononers. For
we@noksg7 t he bi nder precursor nmay be a bl end BET/US2008/069396
trifunctional acrylate and a nonofunctional acrylate
nmononers. An exanple of one binder precursor is a
bl end of propoxylated trimethylol propane triacrylate
“DafdQUR LB hosepsmaieinlly astiteple emylarck. Amehoieisile light-activated
| e} s a
ph&t% nlﬁ(?arct?ro Iflasn% ttrladéI Iﬁglth ‘?@Q g&@’%f}n{sgﬁ%&rﬁ&&‘& l)'(?J g%l a%g {”r{)rn Ciba

Ge Qaﬁlbsnwu IEIxhlfané@tdf%ﬁhbl@&ﬁ&ibl@ﬂ%h&-@ct@smﬁéd 1n1t@at@r@rdr§ réported in
out 99 parts nonofunctional acrylate. It is also

U$é)é‘§¢%ﬂ\@ td3$.88%ul ate a binder precursor froma

g0 INRESY L R, BRI, O i

phé&dob@sitizenahay havecubsaylsgrosy @tdertwp@yfﬂm gAfu@s or mixtures thereof.
deri vat i ves havi n% at | east one pendant acrgl ate group
Prefpiged dbetpsersttzctie PAVIAE | %@W&\ﬂfﬁ‘@saﬁfq SEHAOPBENONBe ﬁa%tﬁmhenone

ber%q ééﬁ%&%%ﬁ?%g &actrh? rél.?gntez?lﬁ%ﬂ%SQ%@%ff é(ynt;ﬁgng a)t ﬁﬁ&ntﬁﬁqumone

or | gthey aromiadice kewhey. | aPrdfaral tphbsensitidess bhvingi sfiirdr axijhes are
I socyanurate. Still other binder precursors

t hyl
mq?hyéq)fla nelpmiiey £ty Wigthanolpariae. dagtganol %}@H\ﬁewhenalénethyl -cthanolamine,
or DQ e@l&{}yﬂl togthglg)teg%a}’e ”Etélﬂ%é{ﬂc?atu lél’vgﬁ @J‘ (%s%fls?itlggrs include

term I socyanat e extende ers or
“QWNEME EXaiipl eSQUANHOURET alTK’ aval“Qi[ANTICURE PTX”,
~acryl ated urethanes include those under the tradenane
Q Wf@@ Jrogy BiddhePavy s dRor t on Cheni cal ; " OMD

660 . . [
N

abge. @01 t@kl@m‘bﬁRwGighQ)mﬁlreopneFﬁaﬂdglfr&mr(pzs tblab@k%ely wWdight of the
! EBECRY(Iéf E 0" (hexaf unctional aronmatic urethane
comppyanty Qfjthe bipAerarRquISssA"  (al i phati c ur et hane

) 4018y A B0 o e

blmﬂleaplleylluad)rebqfofé BEHTRYof 488 @Articalatqpinateriel, sudt dsathe abrasive particles
(S{ ﬁﬁ | ate diluted with tetraethylene glycol
an %/7 ¢S. " EBECRYL 6602" (trifunctional aromatic

ur e C I
R B B St T o

praferablyyllagedlet hgld of BBHIRYighB40 2ire(alpopmadrize the bindamgrecursor. In

sorgligacr 2 %)e]:t]éiglio gascugig }ga?’tqc & %@E& ALt g(ﬁg‘é%gvgnl]g%@grb ultraviolet
and@® @%ﬂ:ﬁgg%%tg %éc?ﬁ%?}ﬁ gir}@bl ndger %frrg 85 Flgegt?g&ﬁ?ﬁﬁcéc%%'f PRis occurs, for
exathples yitltelepoxsyvestraclss. abhawsiclof pbogpbhtgaontpirat g photoinitiators, in
particular acylphosphine oxide containing photoinitiators, may minimize this problem. An
example of such an acylphosphate oxide is 2,4,6-trimethylbenzoyldiphenylphosphine
oxide, which is commercially available from BASF Corporation under the trade
designation “LR8893”. Other examples of commercially available acylphosphine oxides
include “DAROCUR 4263 and “DAROCUR 4265”, commercially available from Merck.

Cationic initiators may be used to initiate polymerization when the binder is based

upon an epoxy or vinyl ether. Examples of cationic initiators include salts of onium

cations, such as arylsulfonium salts, as well as organometallic salts such as ion arene
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or poly nethacryl ate epoxy ester such as the

di acryl ate esters of bisphenol A epoxy polyner.
waEx@apkss7 of commercial ly avail abl e acryl at ed PEDKERE8/069396

i ncl ude those under the tradename "CMD 3500", "CMD

3600", and "CMD 3700", avail able from UCB Radcure

SpeC|aIt|es O her blnder precursors may al so be

sysheiny| Adber peimmie aic wopietin U. &ch/tlelatt JéT@s pbiybsiteBumex ct al);
h a dib
320D EAE A BORAURS B4R ROk GBI Baoh, 8 %0r ™' ©

COﬂﬂmlﬁBblﬂUa)dd al\yahh@bfeeplﬁ%mit@toe dyfey agyedls baaiddden dual-cure
t hose known by the trade designations "PHOTOVER 5007"
phetREGFtBISIcavaruEtg 91 PRIEMCrizHi@nqoEKsF VRO Sonagate stages, via cither

tha(, %%Ercggﬁn%%énq ??Jécttlroggrﬁgcg{a%ﬁg%g]e )In]c Ig%ﬁd}_%%( gkot 1t?at0r Q;régems two
cutuiyd ylcaliad]sms' ERBECR Yhe 400¢ tlﬁfeatpbyl e&pd)sdlrefmﬁmlfraﬁdlet/vmble or e-beam

ol yest er hexaacryl ate) and "EBECRYL 830"
radifi®paf unct i onal pol yest er acrylate) from UCB Radcure

ngﬁ?}@'%bkﬁf\hy@lﬂﬁ%g]%llgﬁf nlgé; i aFJeP% lf%%f?r@rf&? 9L abfashre particle

surfaranetifcatioaradéxiasyipassiviginpiapeias, watecdohsde addityves, water sensitive
conprise a blend of an acryl atefunctjonal urethane
agts, geHPng neecBite fHlcrhoP@andnsf %&?@tsp dHRsrs, atiptagie eagents, reactive

dil{{aﬂg qﬁ{tﬁtor;r héugﬁ)e%gg\‘%?%ﬁts icants Hﬁ%ﬁﬁgn%ents sur, actants pigments,

pent’af unction acry
dyty; iFWsbilona] caaplykiagegets,f ahaot irasédr agerty) a:tcel,erators catalysts, or
nnnofunctlonal acryl ate. pol yne or conbi npati ons

act{ e of he aRRUINS ALWESGddHTHCE 81 %@Iﬁteéﬁg Broyiledne prapgrtise desired.
dIS
%@5?‘“{ {%ﬂ é‘%@ﬁ%’é@? Fidy 2@% .”%C.B it tﬁé?ﬁéég?‘ﬁvﬁ Fomposite.
Thblalmdﬁms of tWaeernapl @sdrigenibisobentsisnsjeceddso behivvsettic desured coating

npl es of suitable, t rnDpIas i ¢ _binders include
VlSﬁ%Wa‘?ﬁ RyReCr DEAUOF Y éE@SWﬁ @@W Spy P &RBCTap Hig Waiek prd/or organic
solf %ﬁBﬁH%r&%ﬁ?aﬁ@eXﬁ{mE 'b'[ﬂc%? egﬁ’tls&s U OREer and/or solvent may be

pol ystyrene, acrylonitril Padi ene- styrene 'bl'ock

rem(omadl fpttewingspolymmezdiot axdi the @rsuysoe ne 1blnmrkremap0hfytheths ,abrasive
grene i soprene-styrene bl ock copol yners, acetal
comBPYiter s, pol yvinyl chloride and conbi nati ons t hereof.

WV\a: %&gﬁ?iek‘ B etn lerﬂg;%[l RILSAMLRAT B 1ueRE 0P %nloﬁle{‘g fdﬂ%dfound in U.S.

her nos ttlng resin may be used. Exanple
Pateat &lo- S3136178 (Hirkder ab) edursemesinstacdey dheq@od:tqulmmyhlly unsaturated

| cohol I ul .
dll@?}gg a%susierg.a %ﬁ%ﬁ? 6%?31 ﬁﬁg ﬁ)r C%?@H%IUBE: w1t€1ré(}raﬁ%);f eAS(thtlona reactive
dﬂﬁ&lti ML QBRIREd Hy@fsolﬁxt%m& @I’@/é%ﬁ(@aw& oFg). These

bi nders are reported in U Pat ent . 4,255, 164
AbfBindZempdsitalGonfiguration

There are many different forms of three-dimensional, textured, abrasive articles.

Examples of representative forms are schematically illustrated in Figures 4, 5, 6, and 7.
Preferred abrasive composites may be precisely shaped (as defined in the
Summary above) or irregularly shaped, with precisely shaped composites being preferred.
The individual abrasive composite shape may have the form of any of a variety of
geometric solids. Typically the base of the shape in contact with the backing has a larger
surface area than the distal end of the composite. The shape of the composite may be

selected from among a number of geometric solids such as a cubic, cylindrical, prismatic,
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The abrasive conposites may optionally include a
pl asticizer. In general, the addition of the
w@b@smesBzer will increase the erodibility of PEEUS2008/069396
abrasi ve conposite and soften the overall binder
conposition. In sone instances, the plasticizer wll
act as a diluent for the blnder precursor The
regingglar.cpytemidad, pegatadapyymidipenriel eheiispharisel. Brungated conical,
I at a
cros? e t&g?lzﬂée? gl%:géra]g%tlggg i % a{ ﬁtall enenﬂo%’?cpo ?1’[6 gg a%/rl\/&gnr&fly have four
s1d@§1l vd dieles @i it ¥ldep htmd ab@slvald@mpohed@zmhy RINohBdvat €, mixture of
yvinyl acetate, polyvinyl alcohol, cellulose
di éegfrérsaapeasr Tihe @h@swmcgmpa@reﬁ A3y e TEIERh Htos se Y Witgls, in helices,
I I t - butyl phenyl di phenyl
Orgﬁ%éﬁ ?mﬁ)t¥9%§ Ehﬁﬁ%éy 2 a{ cas¥o$ 0|¥ orp d

c onfrheatdeorfermhing rtﬁ@ ﬁbraaht: hah@bate@ ahay 8t ip¢gRndicelad maatwe to the
type of preferred plasticizers. In the case of binde
baghing (ilied reladvniodhabagking Ay iaesicd avithydighaishing aidd toward the distal

emgg ﬁgg@%&% 40 }dggx%ﬁ‘;gtlsrg d%‘ag}r’ggmé@%ée ;ﬁ%x%r%h§1b@tc8ﬁl§oﬁ%yfmm the
cavdeqoofl ﬁdﬁoldQ@h pmdealonmobr osrtheaapmedl ndgle ragy rarpal ﬂr@iﬁSabout 1 to
hydrazones, nmercapto conmpounds, pyrylium conpou

75dsgiges drr@@rabbhrfr@rlbtabwaﬂ Hes0 Hesrses ﬁnorﬁerrrﬁ%rarb Sarfm about 3 to
h
35 Exgn%gﬁs an(fjg{@ A i feh lilgl%ggs)n%gfag{)g{ ?/8 g\g/aucfeg ]Q §hE Raller angles are
prdféﬂre’(hlvecahﬁtth'ﬁa’eétﬂtaﬁﬁ dccpmstemﬂt nbirad oosadtave ds tad ecapeste wears.
such as "|I RGACURE 651" ~and "I RGACURE 184"
Thyyp itesdicsld (Pealghsn ale it AorAmmeMEE Rehwesigyn @paisalaiee enough to
Y b r
Fo e K o TR R prR b RO e proBR LI pnd small
endsu@dte mate d' LREACURIDs8 68 tionelbamrer cAalabyasanaidngiolsee leﬁn”a Cross
Conpany es of sui e visible
Seqtroahtélafaast garett ‘Elﬁtéfé‘?‘% thgre af él&oh%j may 4sas bepaednplthough
faﬂ}Ra 04hl¥1§§3 %%?re a%e?h‘éﬁ{ GRL EhhiD kil ?&%k tem may include
a otosen tizer epresent at I've photosensitizer may
hav &@'he dctghhyf cghabpsivercohgokitaisyprafierabdy theaaps, but it is possible to

m xt ur es thereof ef erred photosensitizers having.
haye, CoOBRYTIeY r%wlélgeﬁ %dﬁhaeﬁergle abrasivg ﬂsnﬁﬁe TRight of the

coﬂﬂﬁ&qﬂek Wlﬁlef&ﬁécg@(hmebacﬁl gﬁt‘%oﬁg A Mé@ﬁhe’% néJBerﬂe% generally

I oxant hone, 9, 10- ant hr aqui none, or other aro
malydtednﬁssthaIPalm‘tm 2r08d mmﬁﬂ&hﬂi merxPahteovianly ihehd raagy of about 25
?(m nes are methyl di et hanol am ne, et hyl di et hanol am ne,
to £94 RIBANGCSmi ne, phenyl net hyl - et hanol ami ne, or

di ”ﬁ‘hgyﬂa%rbﬁ ARt hyrhben %Qﬁb%&ﬁmﬁwt %n%yanéﬁéiag? k%rlltgrnatlvely, the

phot osensiti zers i ncl ude
ba@¥§ 01, adjQIANBbRSRE @)Tn@qsnesqmmb@sa@rﬂ@m frdm ocmeBaIdIlﬂh@ by some
t he, anount . of tosensitizer

sp%?fﬁ{%iﬁ%ftgﬁ?c;ﬁptlpépa%een gﬂq% h%ﬁ}?l(‘ﬁ} ((‘)qﬂte?ct %etween adjacent abraswe

composites involves no more than 33% of the vertical height dimension of each contacting
composite. More preferably, the amount of physical contact between the abutting
composites is in the range of 1 to 25% of the vertical height of each contacting composite.
This definition of abutting also covers an arrangement where adjacent composites share a
common abrasive composite land or bridge-like structure which contacts and extends
between facing sidewalls of the composites. Preferably, the land structure has a height of

no greater than 33% of the vertical height dimension of each adjacent composite. The
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about 0.01 to 10% by weight, nore preferably fromO0. 25

to 4.0% by wei ght of the conponents of the binder
w@e@eeB8T. Additionally, it is preferred to dPEPESRE8/069396

(preferably uniformy) the initiator in the binder

precursor before addition of any particul ate materi al,

such as the abrasive particles and/or filler )
abrgaive | omepesite dangle fie femed; froms ther efneg sbryt Head tchéomi Al abrasive

S X Lo b-ap i n abl s

cof PSS ahseSrPERRIaR RUBH Wi OELRY ho BAEHERAE mposic s

lodaeldysrenidect headidirgdeinepdre@heoleenl the S@ARrd B8 thRNGRSposites. It is
certain abrasive particles and/or certain additives

prafprgd ke Isast poFtiays o ke alifasive sprBpesites §ascpai#pE ropagne another
SO Qé %39&18% ﬁ{%etrece%ygdlear&{s bteprgeelﬂ' tﬂgtedrise "hofthing 3F the-lé%hﬁoosites.
occurs, for exanple, w ceria abrasive particles.
The Tus dinedr glaomhghet the GbrRisAic NdoRgopitsat @iy irdrgat fadia ,abbi 1 abrasive
parti cul ar acyl phosphi ne oxi de containing . )
CORRYSi PArt linepb g toralouti IW0nitresivhrempesiiss @81 lineprestanpl ke linear

P T DL DR u e Tish O shmpeisgfsgarcegpingpe focain
thanSinCauiiest Ci Bdrl xadnpdd, | thblcenéenemi®@ASayCoy gasagsi anthenckaiter of the

the trade designation "LR8893". O her exanpl es, of
abiagiypeREICH- | y B #1881 ¢leasl phlossomineeitesxiigesesi feqmygabout 1 to
y ﬁgﬁl . % and " DAROCUR 4265", comercially
lo’ggg\ic a i%éé%@%m Merck. Cationic initiators may be used
t o itnistdlat Eapibleytvetidve adreasrofihe hatitieg kkpabed, i.s, Wasedhe abrasive

upon an epoxy or vinyl ether. Exanples of cationic )
cogtigtdost 8PsCqvREhdatisaturece prea af e kaakingnd Mislyen ofarangement is
furffef Eéééh%@&‘ln“@?s%%ﬁm&% dﬁi@i@ag@gﬁ‘%fe. tallic salts

such as Ton arenesystens. & np are reported
i n Wh&.abRatve ndfonmyositesdard plefddB1y( Jatromy oata bBickjrg in a predetermined
5,256,170 (Harper. et al.); 4,985, 340, (Pal azottoé; . and .
Paticry 0 Seloit Opyiabackinget 3rCRBIMIRRIIQFiqn JtaBicRRIPIS: By the abrasive
artrYe h2gB Hg;a%ro_@l(ﬁ‘ﬁg B&1 Betwdin qH@'b'angﬁ% RAY Bf'oﬂ'u&t'icﬁlt ol having
systens, “curing or polynerization occurs in two
cagtpathated, sicagedgterviiacdepdtiear of the cempesies wdll Lodeespnnd to the pattern

reacti.on nmechani sns, In hybrid-cure photoinitiato .
of RS paics ¢ ecmpa?@wﬁeteﬂlan&ﬁwa%%u? M sl fomearticte to
artlpon exposure to ultraviolet/visible or e-beam

radi ati on. The abrasive conposite may include ot her
addilt ovesmbarbineaisofahe pidetermiacd patteen sthe hlr@eive composites are in an

nodi fi cati on additives, passivating agents, wate
ArTgy P HIENEAE T Py IcH, s RE BiAb e cOBPRSRA (eS b ghlap grray such as

ali @b %s ahdl bR, &xﬂéﬂﬁiﬁﬂg o8& Ss ahil BEISns 20t 4B, dhe row of

agents, reactive diluents, initiators, suspending '
abagent@mpiogites owyt bs dvettly redigagent sfrorguoff acscaond row of abrasive

co BT PGS o bR SR ) B0 BRE N5 second row
of abrasive composites.

In another embodiment, the abrasive composites may be set out in a “random”
array or pattern. By this it is meant that the composites are not in a regular array of rows
and columns as described above. For example, the abrasive composites may be set out in
a manner as described in WO PCT 95/07797 published March 23, 1995 (Hoopman et al.)
and WO PCT 95/22436 published August 24, 1995 (Hoopman et al.). It is understood,

however, that this “random” array is a predetermined pattern in that the location of the
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activators. The anmounts of these additives are
sel ected to provide the properties desired. Water
W@r@bo2338T gani ¢ sol vent nmay be incorporated i nPCT/URME08/069396
abrasi ve conposite. The anount of water and/or organic
solvent is selected to achieve the desired coating
vi scosity of binder precursor and abrasive particles.
composiep en ahe a]ftrh%VQ/\ﬂttléE iapepdsterpingd ané cewespends wHbelagatien of the
t d e water and/or
cavi 8%@31% t%@#rrédu t otﬁ tg&eusgéi [Bfl%FlfeDtﬁlg%HIrﬁQfF arr‘Pec?I sation of the
pr eqUe sigee- dﬁﬁeﬂstonanyexmml arbra,werhrtléle aabrn@gﬂ Mfe a variable abrasive
conposite. Exanples of ethylenically unsaturated
cogfing rentresigen nbRb Pl dhe BRtFAT 9 abirsiyediscrapiepantayp an abrasive
) Q
coRt r@ﬁaetﬁiz éla feﬁnt 2 g cl?ﬁeg,t hea(liéiéél1 (?utgﬁrtesoq zérsg grco%ﬁ?l%ﬂh@(gtﬁ the outer region
ofﬂhe&nkﬁmdh&p be conpatible with water. Additiona
reactive diluents are disclosed in U S Patent No.
5, 178¢ Gh@SKVBé‘FtEFéﬁ? 4@4n Fjgure Ahps gypeiddgprsive omposites 41 fixed or
f Th a f t f
borﬁéraejéo?gl 9} %nal%hgrtee{l(rt% ullr%g%)ées E{ afglﬁ% gir ?)reg?ee(ﬂ adjacent abrasive
compesiek.eThek is eRo asemxﬁltmweoﬁlgﬁmldar gbraginecmhpasittd yffset from the
illustrated in Figures 4, 5, and 7. Preferred

firg 5pws IQCrBRpRAINt B ivigheng o F ;Sbee@fré@u&al ahvayieeicqraRosites contacts the
f ry above) or irregularly shaped,
“”%?thﬁggégﬁég%ﬂxgﬁgggd conposites being preferred. The
I NdiThe datahsiadb rasily &0c amPagirt 5 dhaapercpalyr Bhyve, tﬂ)earﬁmlamabraswe

of any of a variety of geonetric solids. Typical
COIBB%Sét%f Ip H@Séﬁﬁt&@la}rﬁﬂemﬂﬂa& thj %bﬁa%\f?ecqswrtﬁ dan asPYéamldal type
r gih
Sl B 3P BB R S By SE s BIngh"dp Imperet shape
caif bothearemuig oﬁtlfa:lﬂimey flotvirgeantedistoctingothe dmtlslusﬂapaprlar to significant
cubic, cylLindrical smati c, rectangul ar, pyramdal, .
CURY, AE é?lé‘é‘Llfﬁ’P&rﬁ fcfhp b r&%ﬁ IPESRUTSORr 1} TS B‘FF@Pfaé ahape s Ghagcksgized by

no -igﬁéugﬁ's nof? Ef%ﬁls nof?! rreﬂ?Q&Jcﬂhb Kfie J&% nﬁ%ﬁ%ét Mhe¥bt %}16 ge boundaries.

Conposite pyram ave four si
f i v&hs latimmve artgla6cGindégure Brims aﬂunaﬁed/pyramrqoaiﬁaslefscompsites 61.

have a n1x ure.of. different shap ab a “,
n%élg@{?@éwwl %7‘3.11} Bisyesa’ s bl cmﬁsﬁ %P? xshape 72
abIIEFIIVb p o Fes! nTh@ta baSRef @ ﬁ?ﬂo@ﬂﬂes 26 FBY%uPs 52&%‘5‘ Mf rows. The

ace e sid orm ng the abrasive conposites nay
abﬂaewp em;npusjtes unh aanauslratvs uee ¢ftset frembackinogher ind tieaot directly align

rel atj ve to the.backing,.or tapered. w dim hi n
withithe ADTRIYR PP st digssht roevf lie%@eg oWy a? f%éampoms

ard §ephtQPEY %ﬁacteoorr &lRye Thevakkasi Yhce ‘i’ﬁ%@dtﬁﬁnfdﬁ%t\t&y small

cavities of a nold of production tool e tapered
amang éasnm;zasuaﬁnig by f haghthlwd utbrdsiteo cGIﬁpdse@r etemaypcwanalm ytbraswe
fron1abgr to 50 degrees,.nore F erably from aho
cm@p?s&te nother arrangement” or configuration abrasive composites 18 smnlar to
Figure 6, except that ecach alternating row comprises either abrasive composites having the
“cross” shape or abrasive composites having the “x” shape. In this arrangement, the
abrasive composites from the odd rows are still offset from the abrasive composites from

“ 2

the even rows. In the above described arrangements of cross-shaped or -shaped
composites, it is preferred that the length of one line forming either the cross or the x
shape is about 750 micrometers and the width of one line forming either the cross or the x

shape is about 50 micrometers.
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35 degrees and nost preferably between about 5 to 15
degrees. The smaller angles are preferred because this
w0 e@aloe387T N aconsi stent nom nal contact area aBCT/H82008/069396
conposite wears. Thus, in general, the taper angle is
a conprom se between an angle | arge enough to
facilitate renoval of the abrasive conposite froma
mol & erefpirediveetherh fooonakang agnalhmsivn cudgtic tkavinge arasisgly shaped
i fo ClOSS . .onal. a : alr asi [t
bl SRS E e inr U pARCREG: SYRRSRTRRRE g o) and
5,438 @8n6 abpilirgeorbacd. ) maythal &Bchigtins ed suRdildee@dds are reported in U.S.
fabrication naé require a method ot her than si
B

( le .

Paisl UPng, A 3THOAKGR REN P 454814 SHIRSTAE 2 bripasi A 13 (Pieper et al)
Ma%l?afcﬁ[rgg e%refe?aﬁ)\l/}? Q%UCtgﬁgnh {e'af? ethgfc’osh'n?elnﬁeteé) %91\!1?3 100, class 1,000,

conposi of varyling hei ghts I'n" a singhé abrasive
or alatd 10,@00 clw emy i mofimideeing @onasiination W tHe abespecitidle

the backing or to the | and_ between the conposites . )

genéy ditahlerpgthorbinchides prspaingrotlirmy copprising pbpive particles, binder

rtlC AR . r.a : t..28 t .

préditoPang AFohCMAS: bibvjiEe L PRS0 RS hahe R (ER surfuce
inteddutingnke sloat et the calitiey ofad prodliytiont toel hasesa lurality of cavities;
. adj acent_abrasive conposites may be separated from one
int £IRE A B‘}Pk&ﬁ'@ glﬁe@él}rfy soveasds pFace of |the prpamiction tool; and at least
PG ShRRbEpelkRE pRTBRAE Bre AR Belor PR R BERER he cavitis
of therprodgtioh elofl i fodinrabnsivertoafposiash cont acti ng

conposite. Mre preferably, the anount of physi cal )
cont' B8 tsIBt heBrde P camatine Pestivh S iy sujtadly miging technique the

. 0, \ td . i .. e ..
A BE BBl ACARSHNDpuk R Spigh afioth CPRlyoiy of miin
techoigess irmhuder foan gaeenindvhghested) acieitg, carpbaiit elscas haixéng being

co abr.asi ve conpgsite l.and .or brijdge-Ilike .
pr%fftﬁiﬂ?ﬁ[}@sw ERCTEY maacﬁ_%o Sl dn sembielER i b Frjxing step to
B L
artiohr) tand/al affedt glint rhdolopyn st the refultbecdbrasiycademy. Atemoesvdle.the slurry

Theabr asi.ve conposite | is formed fromthe same :
maéffhsﬂwteaé% AR AR Ocor Er 1@6?&)%‘?*@@5@% order to mix the
slup@posi tes are "adjacent” in the sense that no

I Nt erveni ng conposite is located on a direct imaginary
| i n@ydrcally) thesweeve pdracleeatceraduafly tlideddotopbs bindst: pretursor. It s

.S ferred that at |east portions, of the abrasjve ,
PregEsbORL e SEEWI;@paaE‘&P%%FnF? Brtwe SR bisF PEgUIsar apyrasive particles

an®@ HPYAHE 24 NBVEL O FEEL SR SR RRHNE RBIVENS s LAIRER 1BREL RS scosity.
of the conposites. The'linear spacing of the abrasive

The dorpwsion e amhybblangey be ormabeed bylpdbngas iveeucoeges idtneng or after
hper.linear cmto about 100 abrasive conposites per
thqMRNE St The |inear spacing may be varied such that

It ggg?li@ gﬁﬁﬂfgrs@éﬂoﬁrbaﬁfbe GRYBARIchESnal SoAmBah&hs SichORRirop die coater,
knife coater, curtain coater, vacuum die coater or a die coater. The preferred coating
technique is a vacuum fluid bearing die reported in U.S. Patent Nos. 3,594,865; 4,959,265
(Wood); and 5,077,870 (Millage). During coating, the formation of air bubbles is
preferably minimized although in some instances it may be preferred to incorporate air

into the slurry as the slurry is being coated into the production tool. Entrapped air may led

to porosity such as voids in the abrasive coating and possibly increase the erodibility of
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than in another. For exanple, the concentration may be
greatest in the center of the abrasive article. The
wa@e@alo2zdensi ty of composites ranges from aboutPAT/U82008/069396
10, 000 conposites/cm 2. It is also feasible to have
areas of the backing exposed, i.e., where the abrasive
coating does not cover the entire surface area of the
thenghatsiyggcommpasstet yistlitenally r & gefepnie pempedt e thegdwey it during
nux@,%rgb Patent No. 5,014, 468 (Ravi pati et al). The
asrve onposites are preferably set out on a
bacliffeg thd podatsietodl il bedefahé dacking af¢tth® Hllim@l’hra brought into
backi ng at a predeterm ned | ocation. For exanp
contpg bybans Myansasuchhyd the sRIByWEs oy sufasg o4 tag baqlgzng The slurry is
Vi
or RO FRE Lol S O, B B AMRLL B KO a0y the resuling
cosdpOGi fogsthet. | Theniprren peaycbet mademeomaahgz ehdierddl; hidveever, the nip roll
. cavities on the production tool. The pattern is thus
is pesherablcmpfie flonp @ structuple magerigh spel) @s mefalpqactal alloys, rubber or
oo ARDhRln B RRE YGH SEMRE \BRL LR hd RPN 38D Vdtrometer,
nposites are In an array or -arrangenen by ichis

prdfaahlty abbat 60t thel 00 @idsdtére sSndumerd pre rabdgaboa A dt@yncsdic h
as aligned rows and_ col ums, or alternating of fset
r owd\ezh EnergyisrEansinitedaiator e, slye by sRer SHFossiovas 'least partially

cuI%QHpgglldE{;‘@; E[?X orPerndisEREG Y o thb gﬁ]&gy I 5 %L figjena in part t upon the

secon abrasi ve conposites: era
chahisap loé shevieindanpesirioe sthoaypdoef mbd&eltonftmﬂmsawabmdeﬂmmessmg
of abraS|ve conposites. ] n another enbodi ne

conghfionsi v & N GAEFEY| LHEenHpullenaletPrigiatin dﬁgmfigﬁ% mod&fafrl%nj tool or
baind at bakit B toh'tﬁe : l‘imﬂie? ?Eﬁfsmt hant htﬁatc‘EHEp%ﬁfdkfeSplreculrsor is

are’not in a regular array of rows and col ums as
podestizedadsiwhaveate Mot tiexsogpl elpest he fedw.ali needeb niposinti@sprecursor

y set .0 in a manner a es rlbed in WO PCT
maggﬁdgﬁg Futsd ﬁf%ﬁ SRIRES T2 tsﬁf [AphHsiag cgpventiga energy
SOM%% CH'95/22436 publ i shed August 24 1995 (Fbopnan et
% i s understood, however, that this "randont
ar r mftelr sat Eampadétl enrv afetic b'mtiblepmcﬁmot’_; Hetprothectibo ¢adliand abrasive

of theconpo s on the abrasive article js .
art }ee%f@tSéP?F?‘i’?é 15 s Bﬁserréérﬁ%ﬁ% iy got ﬁ’i‘w qygosh s igfler prgeursor can

the‘ﬁa?fé tﬁ!llﬁzz gt elﬂ{eﬁ)QHﬁé Aot g?éresﬂfeeg) Lo eﬂBJggt stol[h?c Finally, the

abr asi arti ¢le. The three- nsi onal ure
pradoctsi el srtwaolel @l mendralysonavtetha pmaimbtaxhi @ohtimas reesed again and

coati ng,conposi.tion. For ex |l e, the center of an
amﬁ@WS%ﬁ% ggwnﬂﬁya§8ﬂF§ﬂﬂa rFa)\braswe coating that is

di ff.e 5§&Ber(\eangtlon 8 P1Hi € first RAIERS theos,rlu '[seco‘afedl G130 the backing and
8
erodi ble) fromthe outer region of the abrasive disc.
not into the cavities of the production tool. The slurry coated backing is then brought into
contact with the production tool such that the slurry flows into the cavities of the
production tool. The remaining steps to make the abrasive article are the same as detailed
above.
It is preferred that the binder precursor is cured by radiation energy. The radiation
energy may be transmitted through the backing or through the production tool. The
backing or production tool should not appreciably absorb the radiation energy.

Additionally, the radiation energy source should not appreciably degrade the backing or

production tool. For instance, ultraviolet light can be transmitted through a polyester
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The abrasive article 40 in Figure 4 has pyram da

abrasive conposites 4 1 fixed or bonded to backing 42.
wab@wmB8E recesses or valleys 43 between adj aP€mnUS2008/069396

abrasi ve conposites. There is also a second row of

pyram dal abrasive conposites offset fromthe first

row. Quternost point or distal end of the pyram da

bagiprasi pécmsiprlsi tledhe prrduetion tthel wameades fipacertainr thagnoplastic
h 5
ma‘?e:r?ag gu‘ﬁlgﬂ gasn§ eﬁlgrﬁe%% pg ﬁ?%‘fén% \pg)b&egtﬁgl gb’]tyg%rgo&?ia poly(ether

sultfctﬁe$ my@m&hmameﬂhhwwd’)abb@'ﬁretﬁdnes apl@shylehledaROs E@nbinations
yr am dal ﬁe shape. Boundaries whi ch define

themf Wa‘alﬁiea OIaVIélhler @g@maé/rbeytra;ﬁ@ﬁ&di throweh thpprpiegion tool and into
the d{@?ﬁ Egpthglﬁﬂ(g'gstw%ﬁy%dt psrﬁziucltﬁg t(%ly rtﬁg oé%rg‘ml? Igocngiﬁ?ons for making

ape prior
theCalbirhdinge @ﬂ’uc&cﬂhlodldf becdt isoch that Eit%sﬁvmﬂﬁt iphecguhsaited. AT excessive
i rregul ar shape is characterized by non- stralght
hegiang@iceyed. this ﬁlab’éiﬁﬁt% aemelt ghe ﬁhﬁ@@i%sﬂ@ foqligger f ect
pl a
Fi ung <Bligd daREe RN LiRee o 1R B SRS oPLl hldiol dabily, such
as Bhetrabrigay ailaatiolet ¢igh) drnvikibiu rhght? s Hodint" & assgy required
shape 7 1 and an "x" shape 72 abrasive conposites. The

de%?éuda@p\ﬂée elsmpedinague gf éhes@@cta@tgmwamﬁh% budar precyrggys as well as
up{ﬁ‘ S ARARRANE aﬁan@&ﬁ@ g;g i%lgtlylg&ér%iﬁrgomfoﬁ& er&faL%ﬁ%rgy, an oven

rom one another an I'rect 'gn Wt
tena;tﬂraat'eV(Ef feammabsutt WSCita aboutadH0aC andl arduatiohwftfhen abédid 5 minutes
ows of abrasive conposites are separated by space.or
to gy 9. hovRearg gepepllp puidisicae  FgFreB RN agalgn ar papang radiation

may" T hscBR lﬁﬂten%%;r RRASH BAuPY. lht%' APk l@ﬁ\/lﬁgrﬁr%ge\f%ly at an energy

onposite or contain no abrasive conposi t
leVAh Of haboutat rtandemrend Miadc obftraytulett radimtioh iabludsd veeliation having a

ites is simlar to_Fi ure 6, except that
wagy R ﬁawlﬁa & BRCE &&pﬁbpgfe%@ ARQut £ d&%ﬂ@@%ﬁﬁ&gﬁfﬂ@y within a

r{éﬁvdfﬂzgoohb ©50Gb Oéﬁ)'i) naﬁf&ﬁfé@er?r ARILAS kéﬁ‘?atﬁﬂ“ﬁbﬁﬂd&e PadiMonSaving a

shape. ar rangement rasive

wagolepgthivtigsn rrmgetdf aboudi00avmbautes 08 tnahdbmerkfss ptefdraldpin heange of
abr asi ve conposites fromthe even rows. In t he above

abopt g gﬁubéﬁmé? YOS of cross-shaped or "x"-shaped

COMAQS it &tin §011'd§ﬁeﬁrsﬁ1 B bbb c&ﬂgoélt%rb% M9k tl?éqrefwerse pattern

line formng either € cross or th ape Is about
of He0pmilwatomgdelr SBﬁadleth)aMadllyl‘cwﬁlgmesohdﬁyang onrtheygroduction tool,
ei.ther the cro&; or the x e i.s ﬁ bout 50

O OBOSE et P e RO Ee ©Hy an abrasive

L ) t&l’leh%k %eﬁb{ntsﬁ?ﬁ%j \xﬁﬁl?d'ha§dn‘{eﬁn§9 htgeﬁ daities or

described 1n U S. Patent Nos. 152,91 per
indentitions 3Th&t6eay Hios rrge cvsctiallyl th¢ m\@rmhaﬂ@sﬁ thepabiranse ocﬁrnposne

ui tabl e ods are Lep rted S. P
and i soppBsDR AT Hoighy e aerbapaand DerShuiar 6T LE ArOiE capgosits.

5, 3Ghed28aVifideRRY 1Blve8lcoetric shapes that are the inverse shapes of the
abrasive composites. The dimensions of the cavities are selected to achieve the desired
number of abrasive composites/square centimeter. The cavities may be present in a dot-
like pattern where adjacent cavities butt up against one another at their portions where the

indentations merge into a common substantially planar major surface of the production

tool formed in the interstices of the cavities.
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Manuf acture is preferably conducted in a clean

environnent (e.g., a class 100, class 1,000, or class
wQa 2009023387 ean roon) to mnimze any contam nat POTUB2008/069396

the abrasive article. A suitable nethod includes

preparing a slurry conprising abrasive particles,

bi nder precursor and optional additives; providing a

pr odiie reshiction todh aydynbe & theortmnira bede:a sheets ehgatipepus sheet or
we hg Cgitle rr% lls El? % Q%t@ 'V{lfeer%llozl s@e gﬂ&%h W tgo% 1% roll, or die.

cavities; ucin

The q)rdsdifeusﬂl wcsmyfnac;ou@heﬂe frhagle (@.g. Tnh;ﬁel),r ﬂldtdtcfall@;ﬂ; toocplasuc The
and at | east gartlally curing or gelling the binder
prqs#uémn denl iselpprigateth byapanventiongl seghniuey, omrludigc Blateliteegraphy,

hng h%ﬁ{\@’% %Bbl?g% Qggétrotf ng[l% %?a:)ngcg{dhtggnqm(?’]ﬂy&g&ple, a copper

tods Lﬂmdyalbs] &iafond mgnte allim tigue diblecl bnd’llﬂetbolpﬂheﬁ be slctroplbRd off of the
abrasive particles and the optional additives.

compes il e STETAFHORS R PERRIEHIT INOS FrACERAIEdITBI ShBgentdNes. 5,152,917
h r [ [ h [ [N .
O SEIEY 08, (AL DG BN T ARG, g 5816
(Spmgémnn at iadly WCTh WO S oMy (Isdopmano et aver ahdePGT UMY 95/22436
ViSCOSIt (the vi scosity being inportant in the
H ‘e of the abrasive article) and/or affect the
rhe L1 S r
Al't Sér ﬁ%%[r}lgﬁlﬁgtﬁetoﬁleﬁl%r Eorer %plﬁg[eﬂb%ﬁ Eletg%tgl dﬁleter 'hool Th% énaster tool
wilbthaBOthe @nx?e@@@attmmdssfrbdl faditzeproductival tbolm THeadasitar tﬁxlildepreferably

to mx the slurr fﬁﬂpally the abrasive particle
mage of gmegiysichps ;%%@ GIYHBUBY, SERRCT 9F SEURS 0 tthm?Iglastlc sheet

malpdr Bl %i)ﬁ X egrh[ﬁ& b ﬁe Ly 510}{ RS tHeehl qu%%f' NEQUR Mgk eethglfmoplastlc

i nde ra3|v particles and optiona
madatth tis \eabosdetl xmﬁh: elses aragtenadad rpadtech’ by meﬁsugnﬁmt&oﬁ;@%er. The

to lower the. viscosity. The formation of ajr bubble
thermgplgeicimatarie ab sin ﬁ? crigicd Ol AN thdhe Mmisich é%lr and then

prifder Tﬁé@wﬁ?&%l%&c%@t@nal Q%o&ga% anoa‘lr g%)v'a R EAD aRE (1R Yscparated

conventl on coati ng nmeans such I e coater,
frokmthe enasta:atcmi fo prodt@i aprodedten,todlacuum di e coater or a
di e _coat er referred cog$|ng t ech

vacStHiHF aheamsgla?ti%@roawélqnéﬁ EITPATES 1 Uph PRt Nigs 5,435,816
(Sﬁlrg U 86D, Exeﬁﬁ‘ﬁeﬁ@@tf bt nﬁﬁ&sﬂc@ﬂﬂe&l@ﬁ%ﬁé%@ &M Hea88auction tool

I Ng coatlng, tion of air bles 1s

inghudef epablegters, ni polgppalehtioughlyicthybore | préyamdes | polly‘alysthanes
i ncor ora e air he. sl urr

pogrsg}%ﬁgt% rog g?rfl}glnag(g}set ereﬂ oft ﬂq]%re&‘lrggl}h%t the, tl{egagplastlc productlon

todERbhARPEMi R s JTBY al G 1oQi BRI OBHIY PUGRILASMOT Hfesk r&d&ﬁ‘l@es may
abrasive coating and possibly i ncrease the erodibil

cxtofd hiee atnfalslifeeofc iepweduation Addli t Tba grdductian gerd oaN alse contaln a
relg%g{)cl%gténgn%oopérpnelt gallsyerr r1rgleaslet ohfe tlile a%ras{]v% artlz:(le I}gorn the production tool.
Examples of such release coatings include silicones and fluorochemicals.

There are many methods for making abrasive composites having irregularly shaped
abrasive composites. While being irregularly shaped, these abrasive composites may
nonetheless be set out in a predetermined pattern, in that the location of the composites is
predetermined. In one method, the slurry is coated into cavities of a production tool to
generate the abrasive composites. The production tool may be the same production tool as

described above in the case of precisely shaped composites. However, the slurry is
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After the production tool is coated, the backing and
the slurry are brought into contact by any neans such
wo b@v/0233e7 sl urry wets a surface of the backi ngpCT82008/069396
slurry is brought into contact with the backi ng by
contact nip roll which forces the resulting
construction together. The nip roll may be nade from
reragiedngio@r thel profedionetool thséorpi tge rbamder mew@rrelﬂ abirgd wadelidified
suff{gr c?erﬂ]tlg ﬁ?ttr 1{5 b‘%gwsgarntlgﬁ ?gtélglltss#%]g ﬁ[gong%élggalo r%ﬁiée erorc)iuctlon tool.
Sub@lqheﬂm(y tMartile bimdenr pleowtor3® ctied b2 QolldifiedeBiice the binder precursor
preferably about 60 to 100 duroneter, and nore
is Wt@p@da\ﬁh*;(e @bt@gtca‘ggesd@ﬁt@ﬁ@f@uctlmmol tb]ﬁéy@yallysresults in the slurry
Gaer gy source to at
ﬂOQ&ggéﬂhhagg ﬁ@gg%gﬁvfﬁﬂ&%%ﬁgégagrecursor The

SeIa&ﬁhﬁm‘@fmhhﬁﬂﬁmeﬂgWOﬁ@MﬁQEGmhhﬂedﬁpﬁ@dﬁﬁhnpafs Patent Nos.
on the chem stry of the binder precursor, the type

4 785 98P sl st flolinda s, Ohb eS8 avinaiieit aptocessi ng
B R T
backing lethbi bb@phtpinecesmsat withaths pidiaictidh eobkndhethat the cavities of the

precursor is Iynerlzed to such a state that the
pméiuafrwlyw@bé@ By B slyrey. nBlagiesanaining stsph temaks e bszsive article

aregtﬁx By hétﬁllﬂ“gﬁo@e afAtffe'i tl'let aﬂrés&ee?pa\éfeqs Ha(a@ it Qﬁl be flexed and/or

fion oo usi'ng conventional energy sourc
huﬁﬁdlﬁedpmoﬂteaeﬁvqmmgl al cure of the bi nder pr ecur sor,
the production tool and abrasjve articl
sepd aheder prethodeohmekipe sicapiarly othaped ﬁ@flpq%w the gy can be

coét@@ oﬁfoﬂtgﬁ suh &CHF 5‘95‘[0%1%0&6%[1 bﬁnef H’«icﬁdﬁg ngg @d’ntteitkﬁ émth the

tirne and/or exposure to an energy sour
rotpgraduet iot nartdothke slmy evwou it barkimgndiThe retogtafate ﬁoﬂiethen imparts a

producti on .t ool be reused. agaj n . and abhr.asjve
patkirs og |t@<tslr§ %JH@  Netofd %wa#@kmgu fPHpRtigar s removed from

the\(;ﬁ% gﬁ ﬁcﬂh% rd élﬁtﬁ{& &ﬁtsm&ro 1@% a@ds% 4 cdr}%llt?cﬁ@ttg dolidify the

|ng an Into ties
bimlen;imcmmmmmh ohat afl Iabrasiva rcompomtet 8 dfoﬂrxmclk i A garigiohhgnhis process is

bro ght into c e uctjon tool suc
{0 Epb LT YT PRiP 5 ?@%Ws% i mtgﬁeg g%‘%“%% B gntyghaith e rotogravure
rolproduction tool. The remaining steps to nake the

abrasive article are the sane as detail ed above. It is

pr eflée rretbgtdvate trdik nt&iyni]hﬂapa_rtpd@d:n@dqmttems SIllQhelﬂ ﬂrmysturns of spheres,

radi ation energy.. The radiatiqn en
YRS A FHFgh THES BADRT ToGP PR eighT ihgatter may also be
heRoBAMCEE98, ﬁ&g@k orTQﬁc&acifhms@g)omg Wﬁév%rh&g‘églma%lg%'f”ggometrlc

not appréciably absorb the radiation energy.
shahdsl sudhongirisns. tThe ro@diaatiiconllengr gyo soparte psthon bachntbat there is a
lan?iparlger Cetv%gelny a(fj ac%nt ﬂ)rasgyeecotﬂ%)%lgiter] J ﬂns land area can comprise a mixture of
abrasive particles and binder. Alternatively, the rotogravure roll can impart a pattern such
that the backing is exposed between adjacent abrasive composite shapes. Similarly, the
rotogravure roll can impart a pattern such that there is a mixture of abrasive composite
shapes.

Another method is to spray or coat the slurry through a screen to generate a pattern

and the abrasive composites. Then the binder precursor is cured or solidified to form the

abrasive composites. The screen can impart any desired pattern such as frustums of
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production tool. For instance, ultraviolet |ight can
be transmtted through a pol yest er backi ng.
w@\doesoessBi vel y, if the production tool is nmadeP€T/0R2008/069396
certain thernoplastic materials, such as pol yet hyl ene,
pol ypr opyl ene, pol yester, polycarbonate, poly(ether
sul fone), poly(nethyl nmethacryl ate), polyurethanes,
spwswmméhltﬁmca@d ToFangeronat.i ohss, teakeopr rods. The' pattern may
tr L VI \/ t {
als? hbr o% &%Iﬁﬁ altays, 1 | dnort%tg]]gé rTﬁ 1sb«1 éq%gl%rg: gljorlfaqze &es made of
geérﬁ@chﬁ@ﬁ:ipfés Eudh af@é}ﬁ@ﬂlsp mad yeebOmay @Q;b Smpﬁﬂﬂ@ papehatitinghat there is a
condi tions for making the abrasive article should be
langgreashpiwieqmaghacepicabsaiNeeconnepitess vt lagd pesagar gomprise a mixture of
i g
ablgﬁ1§8?§%¥ﬁeg gtﬁggo%ﬂd%r h %gt?ﬁl%{neeqji, thp s&e&?ﬁﬁag 1 ﬁaﬁ{ 5 gtccergghéh that the
badang ¢€ cofostd Q)I‘efwéen@m?ﬂc@ﬂt G)Hiraﬁfie rcadlpamte@n Sindragly, tifusdicen may
as el ectron bea ul travi ol et ght, or visible light.
imrHba RABIASUGF that, ﬁ@ys payjEiureal %J%E%Yf‘d%o%‘ﬁ?sttﬁ shapge il Big process is
|n t he bi nder precursor,
rqﬂ@&HﬁfPQgPB%ggﬁS %ﬁ?%gﬁgggland density of the
bi ndebtiet unétiiod H@rmtakfe rameire@ dec@yionsln tosered] ammefvat attiele uses

of from about 50QC to about 2500C and a duration of
emppesgel dyekingst 5 BricHyt & cmEosspd d?@ck_ueg o eeach Méthgb HgFry| | Yhe slurry

ffhci oY

L T

matycbe&dpphéd a@er Mieﬁéknb(ﬁ)srsed bz[cﬂthig/b}ainmnahle nephnigge slictods roll coating,
about 1 to about 10 Mad. U traviolet radiation

Sprapiaey EsCqatigR-at b ihsRating. aMiay Eicetyiy iHvaphlisd %Verrath@ @mbossed

t

b e R 1 R B ooy S8R puseg g nae

ther adtirgt 01opol|ymehaiem p@desattboforrhatie mgraalvmmomlmsgds h An exarnple of
wi thin a range of agout O t o .about 800 nangneters,

a rﬁ?l@?épgwpytqsrpnaal}g gsssfl baplsing inaeporisd 4Bdde- Basnt No. 5,015,266

YRRARQERIELE). The resulting solidified slurry or
( &gragﬁwe conposite will have the inverse pattern of

t he Amodctu cmethcmd todahakiBy aat abiresaed arta:let iuainkyarc gmbogpedrbacking is
t he abrasjv

i di f ;
rep@gfr‘?‘léééptyin ' pgéff?égf @%@339 oo Cfpded e the-ppgesses of
an %%e mkfn%ol THESIufry ElinS Bk ace RIG, SRkABRSuAOr and an

lurality of "cavities or 1 ndentations. ese cavities
expﬂhﬁll‘%s sgmt.i alhy rtdu&mgnvms&acmhapse cgffostdh eo atemdgione such that the

co osite and a esponsi bl e for erating t hape
%EEWGS&FG SIHEY 8 Pagweabemqﬁ%sfn Surtihardie BIAER Next
theqﬁﬂélér IneufSdyY 1s%ﬁ§1fﬁ8@@?drfﬂ SraffR@fodds are_the

i nver se shapes of the abrasive conposites. The
di m#nwircien of thikembassed besking sctwldasted ptrdorateldibaviang theving an

desired. n r  of asi ve co sj tes/ square ) )
bGP i Pondis B T L suaes e peskitss MRS Seregaied hacking will
haRah ts@t’ié'b W@:p?ed@fa“tﬁﬁl%ﬂt pl&RMichi @ﬁh&b@ br BR/iREAMAS ExtORNE through the
another at their portions where t

thickness of the backing. The slurry is coated (e.g., knlfe coated) over the backing. These
slurry-filled cavities will inherently create a textured abrasive coating. The perforated
backing may optionally be removed after the curing step if the abrasive articles are
supported by an appropriate carrier.

An alternative method of making the abrasive article uses thermoplastic binder.

The article can be prepared with or without a backing. Typically, the thermoplastic
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i ndentations nerge into a cormmon substantially planar
maj or surface of the production tool forned in the

w0 ndoetsi38Tes of the cavities. The production toPCT/IE3009669396
in the formof a belt, a sheet, a continuous sheet or
web, a coating roll such as a rotogravure roll, a
sl eeve nmounted on a coating roll, or die. The

bingep dlreasiverpartides maIWeomﬁ)@él ariditirves e C‘Q@P‘@}mde@x m@&e}f according

to %\%ntlg\ltxal gé(cgl’nl onve%ﬁrt h11xt%1e Chée%ﬂltéel eoxfﬂlnglﬁg dnto an extruder, and

opRGAI9! fbhhmgftﬁ@ yix tulé kit ipdfcts @A 6@y btagds. hTh®ab@sive article is then

el ectrof orm ng, or dianond turnln? For exanple, a
fOI@@ﬁﬁ‘é?OTﬂ’é‘@lm ﬁwofifevaﬂ%mﬁwnfvamma piRpcelien a ni ckel

b t f

e P 2Ry AL BTl 030 BERAE . opprsion

mdlhlﬁg tRabexdurdNosing 5 thbI, lﬂa]vYng %semed’llyeﬂhe dhverse §at‘c%819 023 desired
Gagliardi et al.); 5, 454 844 (Hibbard et a

pa mﬁ tha gbrsyarEEdn seifacgl . The poYtuisoNgR /alpp7iae7h ?alf-‘iﬁjo]%?nﬁlﬁ point at

T LT R T L

Alreastieelyt ¢ok .alsbhpossidbid r héa@@ﬂle Winlder baieit tfla;a/sl etm‘deﬂhSﬁE add abrasive
pattern desired for the productlon tool. The mast

palth@kgs angd By cdditiyps gp faanethg moiengl urry aedy th§§ convert the rnolten slurry
1nt{)1 ﬁﬁ#ﬁ?llve RbA i}gﬁtegkﬁg% @&Wenﬁ?rpﬂq’ﬁ{ ctiffgsbronze. A

ernopl astic she nmat er optlonally may be heat ed
al opjeuttd ind hevamageeof thaolissloalre takaturthee ilsentd ﬂiyamb ifellowing
material is enbossed with the naster tqQol pattern b

exwlélﬁ%.% thenpartigigat @@@flﬁlérandw%ﬁhﬁ%f seited Tpdltess ieéﬂmples as
a u a t r
vl FUER SPgRIG A OPET SRRt R LHRUTEF L uld) e i
dnmmmmenonflomable state and then separated fromthe
master tool to produce a production tool. Suitable
t her nopl astic production tools are reported in U S.
Patent No. 5,435,816 (SpuEzamplest al . ). Exanpl es of
Te&q§5&§B}aﬁt'c materials useful to formthe production
Pootorctude pol yesters, polypropyl ene, polyethyl ene,
pol Yasiatiy oPemymbet bbdatessivPatiya id emedvesmetal from a wafer surface

conbi nations thereof. It is preferred that the
wap Ksicappicddwi EespParfgduicoh TBis| tertdnpeadyreasiBAtgbBroserse a wafer
sl P QARSI LA B G T Bt e i

cith&@al coppéreor ;amﬁiuaml (00,000 angsreymedhok leyun) Qirfaca r el ease
coating to permt easier release of the abrasive
ar t iT8p enat#l geptcH avadeovpcpréh fTpBod singegayitd silipondygeqyunit having a

dia, &%qu §%dha F@ﬁ tﬁﬂgﬂeléggf SHolut 63NER vﬁ'«{lgpur?hased fr&m cither Wafernet
uor OC em Cca ere are nany mnet
or Sbrcaﬁ IVietleg OMipasl deersnibg \Hoftgof SareBise.alAy mbeldp@dmicasd)ﬁ/the metal
nposites. Wile belng |rre ularly shaped, .t hese
laygbraagqyg% of &%@g]i PHEEC (b $- thermally grown silicon oxide) was grown on the

silicon wafer surface. This layer was approximately 5,000 Angstroms thick. In some

instances, a titanium (T1) or a titanium nitride adhesion/barrier layer was deposited on the
thermal oxide layer prior to metal deposition. The thickness of any Ti was between about
50 and 500 Angstroms, and any titanium nitride was between about 100 to

3,000 Angstroms. A uniform layer of either copper or aluminum was then deposited over
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nonet hel ess be set out in a predetermned pattern, in
that the location of the conposites is predeterm ned.

WO nooofe33get hod, the slurry is coated into cavi PCEESINS/@69396
production tool to generate the abrasive conposites.
The production tool may be the sanme production tooI as
descri bed above in the case of precisely shape

thec%hmsbatse@mgm%%l VapWed@pwlw (F¥Pendbe éhlﬁlfrt@ﬁs ¢fhtdc metal layer
r the bi nder precursor is cured
waBP?egg%&S{l %g?suﬁf gOrPt ly for it to substantially

retghe teftsmattape wu@oan hedBv@IStiagiguigh Neappirpd WedchR, Model 6Y-1
tool. Subsequent to this, the binder precursor is
Smelﬁré@tf@rap@élraw. depisged 1gj Figwreh el i Welsr Worlguesesss egedhgn a foam
S |“ 13
ba%ﬁ%%a\*\%ﬁga Sl ﬁrogigh Nexlk'ﬁ&f hD‘?i u%ﬁ?rrt{f}g ?@H&héﬁgnaﬁlgﬁ DF200”, and
thedissdrat1l iwag pild?ced ahé aspnise padabshite rshadpeg rlh@t Meesbrigive article of
make this type of abrasive article are reported in
theyexamypbe (st ad?qé%ed 0 77BCHZY” camneshhsd atas gfiiyedypythe platen of the
468 (Ravipati et al). In a variation of this
Stés‘b%ééhd the slurry can be coated onto the backing. The
bacKhegairfertirad Holditightic wafe wanbaaghtmntd cbﬁt@ct with the abrasive
production tool such that the cavities of th

arttfglleoa%ttlpe@nthpo\mfelélv@yrpraﬁ@datb§,bquﬁel 08| ippy 9nd Tlﬁ:‘eabraswe article was
rotﬁt%gaa{t erBgt B ¢ ﬁl t omilﬁ?e k}%?eraeg{da%rx Vearalhic% Cote§ 1hr1ale clockwise

sane as eta ed a ove. he a rasive arti cl
manmete, Ini dddétam oerotatiaxetic andéromoednihedfgheh gt I(ﬂp‘pr(bnmately 31 mm

converting. In another nethod of maki n%l irregul arl
&

withifRiagl SeCoRp BSTIeESILY )iSHating shauy 18 gim Hon: Barcdac ohihs aPWéwe article.
Tha %{ra%f\% 8&10% a{rﬁiteg’ﬂﬁ@rvﬂéa% 5&19116 broﬁ?ﬁ gf%ﬂﬁgctcﬁﬂi?%ne NnBther at a

contact wt rotogravure ro lurry wet
dowhfbrixactkibogt 3SEPe ¢S ®powMy) enlesdthdrivesn spacpﬁed ngdrogen peroxide

attern or texture into the slurr Next
solgiiop 9 b %Mm% deinized Pt R PWHP?‘ﬁ gnto the wafer and
abfaSitQ gﬁtgl‘fycreeat aoﬂlcgw %g of QSOJt%ILJTh /#pﬂﬂltrﬁoﬁ‘g El'vQ Qrtic?e was used to

expose conditions to sol er precursor
poBsicthe twadi¢r fanaaloe ashwte (60 ngposai} eyciles Aﬁmn&d .polishimg cwtle,ahe wafer
s to he . sl ur

Wag%ﬁg‘g‘}%%ﬁ‘gorgﬁgs@ 1%6 oa@1 %m@étwa‘x%/rtqqgto t he backi ng
r Ot qQE a¥YkiErehfvht raldl %aﬁ %fegfaéb\ﬂ%ri dét?Hw Yihk BA&de in metal film

desired patterns such frustu res
thlpimeam tlss initral ficeat eedoreypodishidg), ancldires (1., ualf&s polhrlhmga sncasurements

rods. The patt ma al sq be he onal rays,
WEES Hge at SP%‘? i‘?%&%ﬂ g B1Ca9ES b‘g%‘?%‘i @fo{’% ﬁﬁ%een two and five

reddirdd %ré@%@ag%h t§ a%aeagﬁlhb theSRABES 1§ﬂécﬂ? ApstRthSPE- rm-ﬁﬂf% (A/rmn ).

rotogravure ol also inpart a pattern such t
t heBefars pallstlmgitharrﬁaaltzetiw@éﬂ with teetasalsraasily ef the exarnples 1-9,

t es. Thlsland rea can co i se a,m xt
ARSI & SRR G T AT Eronyh B Py o fag polished for
to 4 AHiRGEAVMOR thOkdstif@Bf IhARRILI RcRBESRENWERE NEither deionized water or

hydrogen peroxide was used as the working fluid. The silicon oxide wafers were run
under similar conditions to those used for the metal coated test wafers.

The designations in Table 1 are used in the description of Articles 1-14.
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that the backing is exposed between adjacent abrasive
conposite shapes. Simlarly, the rotogravure roll can

WO pgpate3387 pattern such that there is a m xtur ePOf/US2008/069396
abr asi ve conposite shapes. Another nmethod is to spray
or coat the slurry through a screen to generate a

pattern and the abrasive co

precur sor
conposi t es.
such as fr

osites. Then the binder
is cured or solidpbledd to formthe abrasive
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Hr@m Shitomyr Cd hincs lundernthé obdodesignhorc Burourcs
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source to
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el"f‘éad@lﬁire?lﬁ’&at@ %gj%r]rerl zat i on

br qeRS$0 t 9
Abr asi ve ¢

n US Pa
Anot her net

Al%l{ytlt: RERRE AR Re ITRRE Wi 2- ﬁi‘ﬂen%%@ ARl Ba@flate,
&;ﬁ?ﬁ ﬁﬁ &g?%%ﬁ$§ﬁa m)lagglé 5 uﬁsiérecﬂg fh&d

nt
19N n
egfg 0 1 Ag an abhrasive article usi ng an

t

[ecesses g

hr aciva
B-o—a-S1\-e

ack 6nﬂrﬂeﬂlyl&ﬂ@6}tl&ﬂpheﬁyll-{alﬁspﬂﬁﬁé eRide Nguid
(&Abwiﬂlg%} Yoot kit )(leﬁibfé‘}?drﬁ BAIH ThbASte, NC

furlr @UBASE AL HAGSH NOUCTRIN BRYBOY contalns

ngentP4 The
condi ti ong
slurry to

packi ng ng

e&gmmkpmgmgmﬂpwfront surface(ﬁ_the
A élsze@ﬁmsalgﬁets compmoepidltavenakds from %yleﬁb@Q@e d

A dﬁspbﬂsmgglgenm sammectciably avallai)lq:)frsmd(ﬂ (Arnerlca Inc
WilatingtbiatDE hed e xipatngicnig siggetivns CAYPERMAR PS4”

tWollingfed, GT peddrohatrett desighitivg ‘TASPRBBAK 1117

CEO

Ceria abrasive particles having an average particle size of about 0.5
micrometer, commercially available from Rhone Poulenc, Shelton,
CT under the trade designation “Polishing Opaline”

ALT

Alumina trihydrate particles having an average particle size of
about 2 micrometers, commercially available from Huber
Engineered Minerals, Norcross, GA under the trade designation
“MICRAL 9327
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abrasive coating bonded to the front surface of the
backi ng. This perforated backing will have a series or
wa2ppeaBser ni ned pl acenent of hol es or caviti eBCT/H81008/069396
extend through the thickness of the backing. The
slurry is coated (e.g., knife coated) over the
ﬁnrking These anrry-fillpd cavities will inhprpntly

CDegipgatidont |lext ur ed abrasi ve coatMmgrialThe perfor at ed

S thyA%ﬁﬁt & %gﬁa aé‘ﬂ@%nlgé’?“d“@?ié;gﬁl ! Eaﬁgg‘éra pparticle
hppr opr i at emce I PPEICh O HEN Y B hgxair
he abrasi v%lrf%cﬁu e¢ haofpgics, Indenapgiisal padgithgrgade dpﬁl@natlon

article can/ve prepared W|th or w thout a backing.

IYPTERETY. A@ﬁa HIEAPEL IS GRUACET gggo 5 c?e TAEEEE

and “any opt rface

di Od’ﬂ?}%f P?%ﬂ‘ﬁf“?l arYfH
21(:2? Lr'e,ngf % Oglg% Tpdligpapods, Nt‘@dﬁhthéi ﬁ&%%lgnagﬁa“A -AF”

pptignal |y A@Hﬂétﬁ&cr&l‘&% 1HiR th@iﬁﬂ@ﬁéé ﬁngﬁ dn@ng
5t ands. Th aM?a Ifmogj e%)Stl 901 I(BIGO,CO? gﬁ%@%

o any of

vaml e fhlaldsmhs thd degftatipn éﬁ‘hp formed by
n&@oopn qrroﬁ&mut@@ﬁédpentgpg@baghédﬁﬁamﬁ@rﬂ Sertgabing a

IUIU IIaVII COSSCTIILT al'l LTTC 1T 1IVET ST PJal L TT 11 UI lIIC

HeSRPEP P gt Vestly @pha Homisrmasioles havinecinaveage aadicleTsiee of
11' xture mayabaus(ﬂﬁ e crios astgainedromd opoi Garpatatiomi Rehn iYtan, NY

o1 aFdnd ddd damoy P AR eGRieR ot Ao Bargus Fifungn
heat the Hinder until it flows and then add abrasive

par tHal es afdicanyy, %gﬁh{eké{ﬁgr 5Qilh0E Rk ] IR @R T 1Y
and then ¢ %Wrﬁ%at,nytoq QRS il dﬁr 1!(111@ tdg%gl?arﬂ%?"‘\éf%lc cid,
S a¢ Q@/Qn oral met ec d

CONMPOSI tes
hdvant age °sclosure are further illustrated

py BlaEA ol Im BEbEXRR1 @Sy ldbd) tcofr@ially AvailhBle from Rhome-
mat erial s |angh @R shtuRe N find St d Bfici RsibharR, “Slporner B-
exanpl es, pXel | as ot hiér conditi ons and det ai |

bhoul d not!l he construed to undul \ limt this

i sAsur €. 1 - Bxlsompobteiazdle stonfnarciaty peailablEheora il dii¢hyClodmiaal
hunber of |abymgdnyefaliwelles, wWo remove nmetal froma

Ndf Cl S Ul I altt WwaddsS UCL ST IICU Uy ICDL I"I ULCUUI c J. Till S
test procedure sinul ated processing a wafer surface.

The Avaler1 sk f@esaréd rb?t dnshihiAs! i bRREJUS 85 Wasnd@ of SR492, 56.25
silicon oxide base wafer with either a copper or

graammwﬁ PR 165 g@@lSA@fg@i Horend 2 etenmsagfel 8% r dracmiximhevith 2 high

a _sin

shear IIHI%%I‘ fco){)i nélnl\é\t%:I %Hi’%tﬁliﬂm’[gﬂng, grams oglA%ch "W Ezlﬂlad been heated

at 500°C for 4 hours, were added and the abrasive slurry was mixed for approximately 10
additional minutes. This abrasive slurry was then coated onto EAA according to the
General Procedure for Making the Abrasive Article.

Article 2 was prepared by combining, in order, 56.27 grams of SR492, 168.75
grams of SR256, 15.01 grams of D111, and 7.21 grams of LR8893 and mixing with a high
shear mixer for 1 minute. While still stirring, 300 grams of ALA were added and the
abrasive slurry was mixed for approximately 10 additional minutes. This abrasive slurry
was then coated onto EAA according to the General Procedure for Making the Abrasive

Article.
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di aneter of 100 nm and a thickness of about 0.5 mm was

purchased fromeither Wafernet or Silicon Vall ey
wor@woed3eTt roni cs, both of San Jose, CA. Bef orBCT/US2008/069396

deposition of the netal |layer, a |layer of therma

oxide (i.e., thermally grown silicon oxide) was grown

on the silicon wafer surface. This |ayer was

appﬁe’mlﬁai elay Bewwed Ageomtaningt i exder.| K-gprggams of SR351, 56.25
t ni T
gt a eS| on/ g%ﬁi %TIF"%TS glflglrp §1V\}él%d %39 %sénilg gp @%E{?e&%%‘fx&% with a high
sheQﬁ( intier i@y&rmﬁm{eo r'Whele REH ahrrd%p a60.58 @ramsI6RCEOI wkbadded and the
of ani/ was bet ween about 50 and 500 Angstrons, and
abigpiye 8 Uﬂ’@nW@ﬁﬁn#ﬁqdrfpa apREasimsdalyid Breddisions] mmoteso Thipggasive slurry
t S
WaAQQesh 50%%% V\%ﬁg‘o tf;%\g 91(%%8 {i)lgi% Os}gll}e%r% ﬁro&?dl?lgeg forg\é[%kem% tlllenébraswe
Arﬁdslysl cal vapor dep03| tion (PVD). The thickness of the
nmetal | ayer was neasured using a four Pm nt probe.

The
t oSETHRIEN S ePHC e qoneinigy &5 BEdsHh &Z@;ﬁramgs of SR331, 56.28
gre&@sc(g %56'\/2 %%_ﬁ%%s ot B, 30 24 %1%1%5 PR RAbYIF, & ﬁff)'qﬁ% gﬂ‘]{h a high

igure er wor kKpi ece was rested on a
shdanekik&rgfoal ahinate. ewhile mﬂR@dﬁ’inngBNG]I\@fdms SEAAENdEt adtd@l and the
trade designation "DF200", and _the assenbl ge was . pl.aced

abragg SHIYpV g dae apqspé@t%ff‘éy rlgtaéfhﬁlpﬁ@l TR{IRY ﬂbés abrasive slurry
wa§ %%q\é?eda&% HAB gécotrﬁllﬁg gé(?lligx) ) tﬁg&%ﬁee Fortl\qa the Abrasive

support pad was aten o
Arftleasbaugh. The carrier head hol di ng the waf er vvas

brought. into contact with the abrasjve article an
t henTtifle hfas rPrGRASCE B atBP1RINSaBbATdCL0 b5 Fi rraAY of §@351 56.28

grﬁ@ SRS ar8td %Jaﬁlsvé@% lrlqt dag 48t rﬁﬁ??% Lﬁg&?% d ﬁ%ﬂg Wi a high

waf er and’ abrasi ve artlcerot ckw se
shemmiieer. fot h raiddict iVWWhild stilk sﬁmﬂngngﬁo ghams Wl fAIT, whieldhad been heated

[ h an arc (a I 31 $Tmwith a nj pe second
at %@P%ofgr giboyys: wéer%odﬁg ab)i/@“fﬁﬁhf%ﬁﬁa% Aux<fge approxigately 10
adﬁgggﬁ'ﬁﬂﬁlu?erst Rt abiqg?veag{lﬁ?'\%% Akh :']c(c‘)%t%(ei acglgoot%%[eAr agéorgmg to the

wer e brought into contact wt
GedemhPoiceduroforaakibg 80\ kav¢ Bftiggaunds) unl ess

ot herw se speC| fied, r ogen . per oxi olution (
by WETIgIRY 11 Y5t resdrd PR ekt ?r%furﬁi BRI i different
me\é\%ftﬁs{t WG qgéﬁé{a‘t’&i {teri ?G’)ewétte C}ﬁ)h@h%ﬁﬁttﬁe @fma Elﬁe article,

/' mnute. The abrasive ‘arti was used to po
and héhenahlboxidowafzr one pofishad éor(%mlmle&sqmb) tacthe st mfftaleest wafer and

ol i shij cle, the waf S rmvdf om t he
thqrfgﬂrea@?en cachSBer e gl gt Sl e T wip golished for 4
mifft&! Fopmauak 7 aat ﬁlei’iﬁﬁ SRUE Wattd- &b OYoIHRLE "fJP f‘h{‘&t&hﬁrlor to the

change in mstal I mthickness. The initiral (1.e
mduéftestavp‘btl ﬁwnlgljtlcbn&l & ithera( ioxale, wafet, e n@@dllwﬁenga)nd a second
the same | ocatipns u

thof T SRV AT B elinsy Bisd migic, S to o Aa R iater FFor Articles

4 and 5, a thermal oxide wafer was polished for 1 minute prior to the metal test wafer. For
Article 4, a second thermal oxide wafer and metal test wafer were polished for 1 minute.
For Article 3, the abrasive article was rotated at about 80 rpm. Table 2 below reports the
type of metal layer on the wafer, the downforce between the carrier head and the abrasive

article, and the metal removal rate.
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woredoaloretd wafer with the abrasive article of PEEUS2008/069396
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idi tli-9nal| m Alt es| Thi s3@b@Eadsi ve slurry was7@Hen
pat gdoontlo EAQA acpordi ngog @3y he Geperal Proggegure for

AKI NG The ADRGSTVE ATTT §hFu3f 11 CT e 2 Was pgepar ed by
DT ljl g, III§UI de 56- 5\ é,Qfmb UI nnnnn e

ars ot —SR25EL 15l 01 grin S and 72 T
W fESC (Sﬁbnh chnar m yprfmﬁq’r
stir3ihg0) 300 g

L 24393 |andChi vi e
Lnuté. Wil eCutil ans of AIQA9vvere

added and t he abrasive sl urry was m xed for

appr Xi teI 0 addition m nut es. This

sl ur$9 %Cetﬁ%%‘%fd (A 69 sy Aiglg ! waféﬁ%S) Article 3 and

the%&_%ﬁ? mé?ﬁlofégtd%f‘erfﬁ”[h MeER Gy 3\%@ ﬁ@isﬁl%'dv%lth a hﬁht interferometer,
Article. Article 3 was prepared by conbi ni ng, der,

corhfhevGalfyr avslable BRISW,YGO. QEi‘pg rRBhoenof ASR2b6ler 511683’8.@&’ dosgnation

W}?{:gﬁﬁéﬁg ”Ix"léerpqgr ans LRSS?%and m Xi n

o vafley,Ggs (R pasSEmeRt gt 5?2% 204 A and
21§g0r§?e&f 5 of CEO were added and the abrasive slurry
for approximtely 10 additional m nutes.
Thi fradle #svaseprspaned §y vasbinhenircadte d. OgramEAACNIS0, 45.00 grams
r dj to th r rocedu f ing th
of A6t a5 &reme OESRARD; 185 FYBSOpBaal- %E@r%%mf hiPfigand 240

grdnﬁb of ﬁﬁ88931§nd71§u>8f1§%th05 h Lar Pbecf §o191 AMBuref W%F‘i%%@ill stirring,
6 granms of .40 grans of LR8893 and

467n'3& |gn@nwft(hE@ wiirg hddedead thd aeasivoslurty wamuotieed Mh Iaj)Ia‘OXImately 10

ad(ib{”l%\aléﬂs}ltélh nﬂ}) \ﬂﬁé‘sﬁ%%)é r a”gvpg glbéger F qxﬂ;?elggﬁlgc accordlng to the

Geabdl PigeBdlre MrVAIgRe th-EhMﬁaﬁbé Asfiye slurry was then
coated onto EAA according to the General Procedure for

Mak iArgcle Hevamregrekby combining, in order, 7.50 grams of CN980, 48.75 grams
of SR256, 18.75 grams of SR351, 5.31 grams of D111, and 2.40 grams of LR8893 and

e

Ni C ?\.qri

hpp hea

omms*mmgggﬂoc

(@]

[e)(e}

Q -

mixing with a high shear mixer for 1 minute. While still stirring, 151.60 grams of AAF
were added and the abrasive slurry was mixed for approximately 10 additional minutes.
This abrasive slurry was then coated onto PVDC according to the General Procedure for
Making the Abrasive Article.

Articles 6 and 7 were tested according to Test Procedure I on copper. For both

Examples 6 and 7, a thermal oxide wafer was polished for 1 minute (60 seconds) prior to
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Article. Article 5 was prepared by conbining, in

order, 18.76 grans of SR351, 56.28 granms of SR256, 8.0
w@e@am2B87 Dl | | , and 2.40 grans of LR8893 anpPiCTUK1008/069396

with a high shear mxer for 1 mnute. Wile stil

stirring, 160 granms of ALT, which had been heated at

4000C for 4 hours, were added and the abrasive slurry

thawastahfosewafesr MplpplsxievraralFiy oe deftnd wohapchexamplg (i.c., the same
abr-glsjlvg ﬁRﬁea\%% VSste ln‘[{ge%le ti es}ﬁ&ﬁl a&a??gc? ﬂ{%cI%EAﬁteidhand averaged for

accor roce ure
cadNofas fDdEleAf Bell & @spoAs theﬁh@c&l erpviieHiRs E@&h@dar&ﬁﬁ @figh. ng
to Test Procedure | . For Article 1, ten different

netal test wafers (designated 1-1 to 1-10) were
pol i shed with the sane abr&sbled artlcle and a t her nal
0X S puIloTGd for—2—rinute PIEA%HBG t+he

f| rti 'V,

schessLMe_ﬁéLaL_LesL“mafpr a ther mal284%i de wafer was
polished fo 4 minutes. For Article 2004 thermal oxide
waf er was pel i shed fof 2 minutes pri@sspo the meta

test warer. gFor Article 3, a thermal gykde warer, a
nerar wafr er .—and a Segond thermat oxigg-waf er were

Fo—Articled 4 and 5 la thermal oxideiiffer was
polished fof 1 mnute prior to the nef® test wafer
For _Article74, a secohd thermal oxi del3@fer and metal
test wafer were polished for 1 mnute. For A«ticle 3,
the abrasive article was rotated at about 80 rp

Tabretigde se Mgty PFEIERd: By cambinyigs pfordest a7 5| LFaps @ﬁ GIpo1, 112.51
f e t r
gra rcgg Sfl}/fg%a}??%\gia%s i IV\@r?d’]étl %{f%lFagr?rsDc\flf{a SrSE? %gq_@xg?m% giﬁth a high
shelih eniselt foad enfnutel. SWhilk stihiatitragt 40@0€ peanky e ad wertdded and the
A«tlcle 1 (mafer #5), Article 3 and the second netal .
abragiye slyapeyasi¥ed APt prreximajgly |Rudditioadl minufesa Thigahrasive slurry

o STV EROIEREGhEL Y L TPLEAL OmAMCRyy  Abrasic
ArR3E. PLUS. The peak to val l ey range (Rt) neasurenents

were 962A, 204 A and 210 A, respectjvel Article 6
s ASHEB A} 8XHS Y59 i S0 IRIRE ofRRdeT. 71 02 g 0 CNO80, 97.20

PO 1 SE 8 5B S s o L
an(g néxing ofit_RBRASheardnixex fang mirtuke. aWhilglstil hamngnpxze graﬁm;rof CEO

e still stirring, 467.30, grans of
Wefig P@%&@é& %\ﬁgra@% sHBPA8AY 8155 for \Appreimatelyql & eﬁdltlonal minutes.

Thﬁpﬁﬁ%é@ﬁﬁ% Yvak @A abddO8Rb P'Vlj@'tag&rdl-ﬁg tS tl?ebﬁél%ﬁééleProcedure for

slurry was then coated onto PVDC according to
Making the Abrasive Article.

The abrasive articles of Articles 8 and 9 were tested according to Test Procedure 1
on copper, but various working fluids were used. For all runs, a thermal oxide wafer was
polished for 1 minute (60 seconds) prior to the metal test wafer using DI water as the
working fluid. A new abrasive article was used for each test except in the case of Article
9 with H,0,, which was tested using the same pad on which the nitric acid solution was
tested. Table 4 below reports the working fluids used and the metal removal rates for the

various runs.
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General Procedure for Making the Abrasive Article.
Article 7 was prepared by conbining, in order, 7.50

wQ@r@a®23387 CNO80, 48. 75 grans of SR256, 18.75 grErBESmN8/069396
SR351, 5.31 grans of Di | | , and 2.40 grans of LR8893
and mxing with a high shear mxer for 1 mnute. Wile
still stirring, 151.60 grans of AAF were added and the
abrasive slurry was mixed Tébleéppr oxi mately 10

aUUI lI UIId.I LLLI IIUL cS. IIII SO d Igfl c bl ul y V\k:lb L -I(gll|9
?oat eg r,nIOPP!VEi)C aclc 3ng ngi\; o nge 2 %% g
tddi@d according td Test MPbEsiddre | oh copper!9Far
bddiD:Exanpl es 6 and 7, a t h&ddyal oxi de[ waf er 4§l
paiivehed for 1 mindte (60 sesyends) pripr tothelretal
qqﬁog\@’rggnzotl},il&&bpl e test waggrs were fested wgh each

t
ﬁ.l ﬁ ;W;L\[HS Sdlle deﬁﬁ!VS articre was q%g?

L wHR—wo—da 4 potitsS arctr=& an
a un—'tabLgﬁ—beJ—ow—Lepm-t-s—éﬁzinat-aJ—

renoval rates for the various runs. Table 3 Article 8

was . - : fotins
8‘%6 %gﬁé&%gr}ém% ?61@%%1}596 er% érqagig as ?oglhos%o?ﬁ%:ﬁﬁ solution was
madd tby4 d80tg 30% @fdoRP&BP3roaidt (Byx W&Qghw tithaahicghivslbg@meight of
mxer for 1 mnute. Wiile still stirring, 400,00 grans

deignizagmaigsy dha dtE@Hhmiutionswapmads Dy cenbinig Yaml af 3Bg ammonium
hyﬁﬁ&ld%g%%lg{ﬁﬁt\%lt% %%thlgﬁ‘agf %lé@@%@qgg{gﬁl Rg‘?#‘ﬁ t@?f FHUAE,

GenahalNIRGIAdHE@N)p solMbikh Rgisthad Ay ahtigy Afet pxe{neusly described
Article .9 was prepared by conbinin in order,
NEyOfhsolgfionepgoconyinmg 390681 te Pﬁ&é&% sohyfion om&% Ja% OéstFe(CN%
£, 0
anchgé%gX&nﬁﬂ Q§e ﬂ?%ﬁ% H1'1:3 A%el %nog(bee? {%ie d%nslfl)t At ﬁ\glx\&aﬁ made by
combinlidg BX Ilnt bf o FNS; @)IyanSglﬁD inCk@erwr itk casldddicaomdzadhveater to make
abrasive slurry was m xed for ap I‘OXI mately 10

loé?edlin% itfaa Volymsut de HNDs/bgprolidazpls solytion, %sm@%hy creating the
i

Préf AN R R A, S By P90 B L AGE K | grom of
belﬁotnﬁrzblecdndstlﬁrmg’ldltﬁ theeromzdteisidel was dnsaivedy to Test

Procedure | on copper, but various working fluids were
Tegtdaacedpeylla) | runs, a thermal oxide wafer was polished

for [

vaf él"%le r&)ﬁ}&r ?e&{ Sa%éet?lggzggbg%% g{a!vc\igr% Itnﬁgﬁl fd?qgﬁt?é aﬁoﬁ?% 000 angstroms
of athcears dmu&rdsnrtg EthmahJ@)dsﬁion te&:hniqm: emtthemﬁa@b 0|f n 4 leh silicon

ase_of ticle 9 VVI ested usin

, t
weffio Ul M aRES bt‘/rF‘éC i F‘|SE“%SC¥\@ T, PP QWS Teatures to a
depth of about 5,000 angstroms. The pattern wafer was then coated with 200 angstroms of

PVD titanium followed by about 10,000 angstroms of PVD copper.

The test wafer was polished for a total of 7.5 minutes. A working solution
composed of 15% hydrogen peroxide, 0.425% phosphoric acid, 0.2% benzotrizole, 8%
polyethylene glycol (molecular weight 600) was applied to the wafer during polishing.
The amounts were calculated as weight percentages. Significant areas of the wafer had
copper and titanium removed from the surface of the wafer, exposing the silicon oxide

stop layer except in the etched 100 micron square features.
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tested. Table 4 below reports the working fluids used
and the netal renoval rates for the various runs. Tabl e
wWd 2000023387 i ous wor ki ng fluid solutions were naPET/aS2008/069396
follows: The H2Q2 sol ution was made by diluting 30%
hydrogen peroxi de (by weight) with an equival ent
ght of deionized water. The NH CH sol uti on was nade

babfoliondng Gxemplss  dempesiietsnithen tﬁg}m' oxfi diee (fyed abrasive for

Om
pla;a%%%Févo r?g'.d% gtgﬁllgﬂ%o—ﬁ e?%%a{ 15“358 grlgde by
cr ealriislg 1t0h®app&ph1@dsjyyccdﬁ@1ﬁﬁigpﬁﬂoﬁbﬂ@ﬂ (Slogﬁatnsfo SR¢IE)3 90.03

conbi ni n}g 990 of the NHAOH solution with 10 0]
graperef( éhdﬂ ramy pinlg 1 Uheapd 4iheramg|of LRSS éﬁ%ﬁé’flég yvith a high

Sh% %??ér\;tg&) }_r'{@tel_"\%ﬂ@% {jl]' i P&ﬂlﬁv\@%.U?%Mn?%oig?ﬁgb(ﬂjmaslgdded and

thedstiradive sldriad ey ntlﬁbdﬁﬂkelp%rdiﬁlﬁatﬁiy t@taditived] unuteSheThis abrasive
HNO3/ benzotri azol e sol ution was nmade by creating the

slupye v (a40y coptead onie i 1 Hgosrding (R it Gonpish Feespdiysi fry Mokbing the
i, A AP, R A RENSOAL BoRLeq s in e

shdpeadeslifiderd. | THheyladppeavert @bbut Pt treicronwaid @ianmves anddBolry2.5 mils
initially form ng ahout 5,000 angstrons of silicon
1%%%ﬁﬁﬂée%§ﬁﬁﬁaﬁﬁ1ﬂ@fﬂ%ﬂ“agﬁb3|t|on t echni que on the
sur fA@ﬁae gb whst §tﬂf§:c§f&1 %WhWe?trP %é?lﬁre\’\ﬂf &ld tﬂ@groﬁle of the 100
pat t er ned by et ng a r es of 100 mcron square
miéreatsqnz&s feaouas de phdrwafer alaod incbsDODtcatgahringrthe ckinmt of dishing in
ern wafer was. then coated with 200 angstronB
are@fventthq SHTasm el Biteeompsr ericd 10 cabepcdhg st ltcelaréh%ifdemm layer.
R e L P S0t Bhing S, BTt £ o the
waavoect deased 2Bi%6 paapinantscaracdpdrted i?Valdedzot ri zol e,
8% pol yet hyl ene gl ycol (nol ecul ar wei ght 600) was
applied to the wafer durin ol i shing. The anounts
were cal cul ated as wei ght pbablkeént ages. Si gni ficant

areas of the wafer ilsﬁ' copperT and SH T unT T enoved
fromthe surfgce of & wafer|, ex the[silicon
oxi de stop | ayler—except in the et $00 cron

square featuré i n exam¥I9é§ denopstrate the
utility of theg fixed abrasiveg for dliZhari zj Ng a
copper - deposi tled siligon waf gr to a2gkernal | oxi de stop
| ayer. Articldg 10 was4 prepar gd by ggpli ni ng i n order,
60. 01 grans of DI’(UUUJS 9003 grams 22 DH339 11.12
grans of D 11k ate—4——- gt&ats '225) 3—afneH m Xi ng
with a high shear—mxerfor 1mn“ VWhi-lel still
stirring, 370.01 grans of TRS2039 was added and

Test Procedure 111

The copper test pattern wafer was made by initially forming about 5,000
Angstroms of silicon dioxide using a thermal deposition technique on the surface of a 4
inch silicon wafer. The wafer was patterned by etching a series of 100 micron square
features to a depth of about 5,000 Angstroms. The pattern wafer was then coated with 200
Angstroms of PVD titanium followed by about 10,000 Angstroms of PVD copper.

The test wafer was polished for a total of 3.0 minutes. A working solution of 3.3%

H,0,, 93.1% H;0, 3.0% (NH4);HPO4, 0.5% (NH4); Citrate and 0.1% BTA was applied to
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the abrasive slurry was m xed for approximately 10

additional mnutes. This abrasive slurry was then
weoavee3ent o FI according to the General Procepr/@s1008/069396

Maki ng the Abrasive Article using a pol ypropyl ene

production tool which contained cavities in the shape

of cylinders. The cylinders were about 175 mcrons in
thegivepiest dvring dokibvng. 2 The ngmeurtis grerai ¢aicudatpd s Wgight ewrcentages.

. at | 2 t rdi
Sigifd By Qoo P it bhihe® o oSG RERL B Wbt of e
walfdrC eQpostpu eieesifiedt vkiels ther watgt nehe EREUI®Anii@on square

deternmine the extent of dishing in areas on the
feagyes. ace whi ch had copper renoved to expose the silicon

di oxi t I cor . P- I

useaiBe Tl Bt B SphERRRL T oR PORL e RERF00SRSS erams of
SRBBe, v feimyve ©ISEERBIYED 11 Thahd R agtaneyTER8&03aked frepiap twdth a high

in Table 5. Table 5 Test Procedure Il The cggper t est
shqsa tnigeinfopidf mpuia s Whalgestibyng. 5701041 9rgms of hReg 03 3igs added and the

o808 PR Rt S ARuc LB PR e horsiv stamy
was ithérc osutsvbbeto. F Thecondihg ro whs Geatiab Preddiny fot dMikige ehe Abrasive

series of 100 mcron square features to a depth of
Argls 1sing, doolyarmpyteng rsodurHen gegl whigh wapeincgaavitigein the shape of

- ed with Dt ' I d
v RO 0 00 TSR ARl P LALLM GLASIEER um os
Arv@ls 1polvhshe@dd fagtordinkab ales0Proze@urBiINUin@Sthe Arawie kifnBe 100 micron
solution of 3.3% H22, 93.1% H2O, 3. 0% ( NH4) 2HPO4,
Qe bratugpu9Bthe wafer wergrecapuredd eipcyaiac ipixtery of disheg in arcas on
fer dut. ol i.shi t e cal cul d
ncyeBlee W T BaP SR8 BT o TP B PN WS e
Tea@p L2 6k bR i useddy ettakurothd dBhHl fRae diffedchesites on the
waf er, exposing the silicon oxide stop |ayer except in
wafyeveae Bigarad olhs measHresuniy e fapattad exTable bicl e 11 was
prepared by conbining, in order, 30.0 granms SR9003, 45
grans of SR339, 6.9 gransm?f f | SPERBYK 111" and 2.4
grans LR8893, and mi xi ng '?h hi gh shear m xer for 1
mnute. Wiile [stirrigge 370. 01 Or g5fhins TRSRO39 was
added and the [abrasive slurry mas(ﬁﬁﬁ for

appr oxi mat el y [fo—addirtronmat—minut Ual?ﬂ fte—abt asi ve
slurry was thgr—eeated—oento—H—aceergirg—te{the
General Procedure f or 2 Maki ng It he AdS8R; ve Article

usi ng a pol yprlopyl ene3 pr oductl|i on t déPOwhi ch| cont ai ned
cavities in the shaped4of cyli|jnders 10B0post.|Article 11
was prepared using a production tool having 200 nmm

post . ' . :
Other abrasive articles that have been prepared are described below:

Article 12 was prepared as described for Article 11, however using a production
tool having 960 um posts.

Article 13 was prepared as described for Article 11, however, using a production
tool having 1,000 um posts. The production tools are described in greater detail below.

Article 14 was prepared by combining, in order, 30.0 grams SR90003, 45.0 grams
of SR3392, 1.53 oleic acid, 3.56 B-CEA, 2.4 grams LR8893, and 144.5 grams TRS2039.
The abrasive slurry was then coated onto F1 according to the General Procedure for

Making the Abrasive Article using a polypropylene production tool which contained
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Article 11 was tested according to Test Procedure |11
and the profile of the 100 m cron square features on
wo b@onad3eT were neasured to determ ne the extePCT/052008/069396
di shing in areas on the surface which had copper
renoved to expose the silicon dioxide stop |ayer. The
Tencor P-22 prof |oneter was used to neasure the )
cavjfighinribe strpa ef aylfrdsrseaitposi. tAdicknl 4 tyes prgpeed weipg a tool having 200
“nggﬁyred. The neasurenents are reported in Table 6.
@ 6 O her abrasive articles that have been
pr epatield 13reasdgspartdad dorlibvd for Aitielel14, howase isipaagdtoduction
as described for Article 11, however using a ) )
togh hgwinet Jnumaistsh alymigpllyethe rnsthers o propaking pe abmisiygrticle to be

a .AAS _descri i , i .

s SHELRARCERRR SO0 5L S Sudd oF YKl Blyiacion
indfek 9 Alt@tickesepi BHotencqatiegties aslatias klubl iaw a Ardductien tool, the
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usi ng a pol ypropyl ene production tool which .
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slurry is filtered through either, a 60 nmor 80 nm
peg %lqﬁjﬁt @dthe;@pe%% abp%%ﬂlaleﬁr@nfs@rs IVERidRg t he Abrasive

Arti Y rihel e : i,Cl -
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1,000 microns on a side, 100 microns high, and have a center to center spacing of 3,400

microns. The squares all have the same orientation and are oriented with one side parallel
to one of the lines connecting the points in the triangular array.

There were about 50 lines/centimeter delineating the array of composites. The
production tool was secured to a metal carrier plate using a masking type pressure
sensitive adhesive tape. An abrasive slurry, consisting of the ingredients listed in each
example, was mixed using a high shear mixer until homogenous. The abrasive slurry was
then typically filtered through a 60 um or 80 um filter. This abrasive slurry was then

coated into the cavities of the production tool using a squeegee and a primed polyester
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thaﬁeaers%ﬁmorﬁaaaoﬂ 135 1f Relufth Kt e&ogera)@* did els%ﬁmleethme abrasive
passed through up to two tines. prepare the

arta:ltrr s hﬁedrassbd ol eorfdatronted s betgyecn heo adrsasiitive pdanariciteonvieps. The
m nated to a§§ressureﬁﬁen5|t|ve a

ghe t ape, .
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deposits or debris, and thereby enhance the cutting ability of the abrasive article, as well
as the quality of the planarized surface. In such circumstances, the surface of the abrasive
article may be conditioned according to well-known, conventional techniques, including
contacting the abrasive surface with a diamond conditioning tool, brush, bonded abrasive,
coated abrasive, metal rod, water jet, or the like. Other techniques include exposure to a
laser or to corona energy (e.g., using a Sherman corona treating unit available from

Sherman Treaters, Ltd., United Kingdom). This conditioning step is not always preferred
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amino acid complexing agent (e.g. 2.5% w/w/ L-proline) over a pH range from about 9 to

12. The working liquids were then applied in combination with 3M’s microreplicated
fixed abrasive products to carry out a CMP process useful in use in semiconductor device

manufacturing.
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Three different fixed abrasive break-in procedures were used. The number of
wafers needed to reach a stable oxide removal rate at a target value of 2000-2500 A/min.
was determined. Figure 8 shows the polishing rate as a function of the number of wafers
processed for each break-in procedure evaluated in this experiment.

In the first test (illustrated by the diamond symbol in Figure 8), 145 wafers were
processed in order to obtain a constant (stable within +/- 200 A/min.) polishing rate at the
target of 2000-2500 A/min had reached an equilibrium state. Prior to this test, a standard
wet idle had been run overnight (about 15 hours of idle time) with the fixed abrasive web

in only deionized water. The polishing rate did not completely stabilize at the target 2000-
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conprises a nmultidentate acidic conplexing agent. 4.

The working liquid of claim3 wherein the nultidentate
wa@edodioz33sonpl exi ng agent conprises at | east oneCDUSZENS069396

amno acid or a dipeptide forned froman am no aci d.

5. The working liquid of claim4, wherein the am no

acid is selected from al ani ne, prol i ne, glycine,
2506 &mm mete uniikplhd 40 ayadiraihad begst Rine HBHe renFgssnisi anecxcessively long
breia)é 119 3 P 8? tgrb%hl%ggt& %’Zﬁel% g;:aﬁsli Eérrgtgf "l(;@eacs: Sd V\ert k(llﬂgtrated by the

sqLLa-r@ Bj{d‘nbdlan Flgurd I8¢ wagrith Bfcd 4 QUodr okt tll@i M tll,e seb@idetest, about 40
the surfactant is a nonionic surfactant. 8. The

wafigp merﬁgrqquﬁ%d t WY pieresped I ordprdp dirmethepelishingriate to a stable target

roB BBy oy PIFLSPIN 5 ABSRIM, B 8 . T

thivdwemeaﬂmusttﬂa&drhwhe ntigngdel sfrabdlantFigige 8¢ e tred aftérotht dixed abrasive

| i near i mary al cohol ethoxyl ate,  a secondar al cohol
Weét"l'%x%ﬂagfide“’ltb thy stHEasBat-sepREr yorkingokond and aﬁgf ¢d to dry on the
t |
Bt S B R GHARLER 08, BN UL PLIEN 6 oy erormen

duﬁﬁi‘lfh?éyltihttﬁne pﬁoxaﬂokamgoleﬁhnag cadre] the pohistn®wayd t@elmdnaitelde value
yl ene oxi de-propyl ene oxi de random copoly

at fip %g@aaOPBﬁ-éP? A7) pifeatics PERSEEING QHY AU 0 AT her eof |
10. olh& Mahk snﬂ)rllée?ﬂhg e s&ka%'ta% bn tHOBLEL g?llagl@e could be used as
noni oni € SUI' act an present 1 n an anmoun of at

welled3iic adaaipic &0@]2155’&; anberahampehpiap Gtrhight @éh’o)rhyedl\wh‘@hbntofthe web

t.he wor ki ng q]gld 11. The working liquid of claim
dupgrel e He uéf‘cr S&rfa@ﬁ%r@%r%@n&gv&ﬁlfmg élqblfdes Anpthier, ewple could

r o ly,
be g[?p tﬁﬁée &/oﬂr? %Iatwlgiﬂ/@ taﬁ hsgml\/v((:)t%1 in Flcli clfﬁ[f{d o?ﬁ%dg?]r%nter and
puthpedvbtbehd ﬁkdstbaﬂaaﬁveswplb-lpakﬂgmm $U1If;106.@&1ﬂ11g idde pmeseAnoihar method

CO@Bd%??JEC?HC?Iﬁ%&%ﬁ% yrlltionio gsgirjf%gtaa Py fr o abé) e a:llbraswe surface
sk a g ohiig @n anount from about 2%to about 4% by
Jusvv%i?érht ' %pleﬂg working liquid, and the surfactant
corrﬂm' issgppa@nt &t Hoxy |skifled ualtlmmhucblfrorm tlan aboveudisciipt@m that various
t he wor ki ng

05%.t o about. 0. 5% ht
mq%ﬂﬁwlans 31 b?h@aawwrmu ea%ﬂag org @F mcepe RS R Of this
disWRK e NShd 1t AHbEHd DERInBEAR 08 tRAT this URARA is ot B ﬁ@ﬁﬂ&ul} Yimited to
the illustrative embodiments set forth hereinabove. Various embodiments of the

disclosure have been described. These and other embodiments are within the scope of the

following claims.
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14. A nmethod of nodifying a surface of a wafer suited
for fabrication of a sem conductor device conpri sing
wWo b@oseBps of : a . providing a wafer conprisi NBCHUS2008/069396
|l east a first material having a surface etched to form
a pattern, a second material deployed over at |east a
portion of the surface of the first material, and a
Clgiglsird material depl oyed over at |east a portion of the
surface of the second material; b. contacting the

third material. of..th r., in.the presence of a :
wor i ng- 1 QKB AP g L b b8 BARETRRE o guited for
faRfcafidy @€-adidiBBSIRBRY RPICBS HeRATRARIdEL o fai&fist BLARN of initial
abrasive article, the three-di nensi onal abrasive
compenraty substarttatyriresi afdoase pbrasiak ipesriclsts, th camperents comprising:
particles fixed, and dispersed in a binder; and c .
relativeﬁy nn&@‘ﬁ’the wafer while the third materi al
is in coptact aWH Buffbiecxpivifidd bit KaRfond PKaSir¥fer than 7, wherein the
conposites until an exposed surface of the wafer is
pHshydsr gpmprasdsyp babiambk adawsding egpitianeé n aeidicecastplames 2geat and
of exposed third t%rial and one area of exposed
second materi &PMA5™A et hod of nodi fyi ng a surface
of a waf @mefdin #RAvdRInglIRfId SRliRR fH fAMSHTUED RALOT2.
device, conprising: a . providing a wafer conprising
at least a barrier material depl oyed over at |east a
portion qf th fer: and .a dielectri terial .. . .
fepPoyed Toviertat HEid FIhB £ SEEH ol BRUFeL iusting agent iy
sclo@b@ritcih ; th. gro@mtoaatibtitg b eulitilen®eslr hydroBitey, i Akalpl &édth metal
wafer, in the presence of a working |iquid according
hydrgxideaiammoniyithydepxpiey prd mixfuigs theriode- di mensi onal
abrasive conposites fixed to an abrasive article, the
t hr ee-di nensi onal abrasive conposites conprising a
pl usal i t W aforaiigasiyiid parddisl a5 Wheed and adiid&p%bﬁl?ﬂ:thg agent
a binder; and c . relatively noving the wafer while
compesegiagneltidentete gaidis qoamplexdng pedbnt act with the
plurality of abrasive conposites until an exposed
surface of the wafer is substantially planar and
CONgr i seThatwdreiagtliqaiteofdlsian ®fwherio gednditidbeterdctlic complexing
mat eri al and one area of exposed barrier material. 16.
agH SOMBEISRS G BRStAngiofrn smingsidete dineptisierfpinesd figmenjagyino acid.
conprises silicon nitride, and the dielectric materi al
conprises silicon oxide. 17. A fixed abrasive article
conpri si Mhe working liquid of claim 4, wherein the amino acid is selected from

alanine, proline, glycine, histidine, lysine, arginine, ornithene, cysteine, tyrosine, and

combinations thereof.

6. The working liquid of claim 5, wherein the amino acid is L-proline.

7. The working liquid of claim 1, wherein the surfactant is a nonionic
surfactant.

8. The working liquid of claim 7, wherein the nonionic surfactant exhibits a

hydrophile-lipophile balance of at least about 10.
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a plurality of three-dinensional abrasive conposites
fixed to an abrasive article, the three-dinensiona
W@Dbr0as23387 conposites conprising a plurality of PEDUSH08669396
particles fixed and dispersed in a binder; and a
surfactant disposed on at |east a portion of a surface
of the threedi nensional abrasive conposites. 18. The
fix8d abrasiweskigetidgideoloslaign Zi whargin thpepaionic fiefactant is selected
ur, f . ' ponj oni f . . e
foff oL PLuFSLRABSE pBoBAN T o T FRLRHOL et branched
scdd@argNdl€otdU iR YRR, ahSoctypRinel cthokylates af WictEtdnaNprimdf: alcohol
The fixed abrasive article of claim19, wherein the
cthegnlitsn e aopiylenic gwiny di-glgphel cithorylads ntilltage gli-alcohol, a hydroxyl-
rophile-1ip ' | ance. af | ea t 10 o
ter%rgat%loxéethﬁg#r a%ﬁ@ée'bgolp S’ ?ecl:l ?e%g clr%?dr% O?ﬁp\gﬁ%ﬁ’%i ng.t ﬁlel&:loahphanc
polyaftrioRkter, wall efixtmedsuldreofsur f actant is selected froma
l'i near primary al cohol ethoxylate, a secondary al coho
et hoxyl ate, a branched secondary al cohol ethoxyl ate,
an ty| . QX . . i C- i . .
ol coBol StRos e St it oASRh OB R TBfabiaptfs present in
an ehtvay bAhelcagtmbalik a0 5% aral stomodt, abadut 0.2% by weight of the working
. hydroxyl -term nated et hyl ene oxi de-propyl ene oxi de
ligpigndom copol ymer, a fluoroaliphatic pol ymeric ester
and m xtures thereof. 22. A nmethod of preparing a
fixed abrasive article for use in nodifying a surface
of alwaf dheiworkinghkqdidalf ¢lEahanwhateipoid séidicgecqunedsg agent is
conprising: a.. provinggﬁa fixed abrasive article

ProSeRfi RGN SoEn ekswbDileh By veeightiip by, S%fby weight of the working
hqhgree-dinensional abrasive conposites fixed to an
abfasive article, the threedi nensi onal abrasive

conposites conprising a plurality of abrasive

particles fixed and dispersed in a binder;. b. exposing ,
the 1dur f 488 wﬂglgslwf%&? TS b HEFTSIR 15 eSOk i ustiggdeent is

present i?ra)ﬁi MOﬁIResufﬁc?t&ﬁi t@%gcﬁjcg% ﬁ‘ﬁt k&th &pb [ PYEoRM 1, the acidic

east a portion of the solvent, thereby formng a
complkinggageht sompaedsahiprameain heastouat front hbout A% ttheabout 4% by

WeS y To? (%lgé ng t'llégg ﬁg{y:d?/ gq\i\f? ! eslrugfaéttafelgg’g&?%%_e% é%} eghﬂj;r ey[ﬁl?gdeatcoelgol in an
ROk $8th ABo B 9% REsseRl 685, bEWRIABoMhE NoRkifl AEia200

o m n of ?%e tar get poPis%?ﬁg th% eﬁ fhg ?&ed
abrasive article is used to polish a plurality of
waf ?5 Su%gcisosfking liquid of claim 1, wherein the working liquid exhibits a pH

from about 9 to about 11.

14. A method of modifying a surface of a wafer suited for fabrication of a
semiconductor device comprising the steps of:

a. providing a wafer comprising at least a first material having a
surface etched to form a pattern, a second material deployed over at least a portion of the
surface of the first material, and a third material deployed over at least a portion of the
surface of the second material;

b. contacting the third material of the wafer, in the presence of a

working liquid according to claim 1, with a plurality of three-dimensional abrasive
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23. The nethod of claim 22, wherein the surfactant
conprises a nonionic surfactant.24. The nethod of
w@b@vmeB87 wherein the nonionic surfactant conpeT/EER08069396
wat er sol ubl e surfactant, and the sol vent conprises
water. 25. The nethod of claim 24, wherein the
noni oni ¢ water soluble surfactant exhibits a
compeiEp hiiixesl 1o popkbrasivbatrtifise the threcdmsnsionsd uatbrfmve Z@mposites
f ¢l [ tan
comgﬁ g? Egﬂgaﬁa%o‘f’ a%n éf% ﬁartl\r/\@?mf?( rﬁ eililgedt%ﬁ aao d and
secondar ¥. al cedl@ivedy hﬁ?(f)/ﬂgaﬂl% Wﬁebkxallﬂl@hﬁﬁ tISet ﬁfﬁ@b’;‘fa}/ is in contact
al cohol et hoxyl ate, an octyl phenol ethoxylate, an
withc gty PRIy pef i AeliRsive CONMOPItest Heikly prtcxpossd siracy| enthe wafer is
0
sul%&/a{él%g% P@%%@rﬁl%n%ﬂgéﬁg{w%ﬁ&sﬁé&% 2)1(1?% gf‘&ha%@g enréi%?ﬁgwq and Bne arca
of egpvdamccopdinieeinl. a quoroallphatlc polynErlc ester,
and m xtures thereof. 27. The nethod of claim 22,
wherein the surfactant is present in an anDunt of at
| ea abaqu 259 b %.b
t he§§urf %c%neﬂlogisﬁp E}%?g}ﬁﬁgz . %C\%o(ﬁi% r\;% |§q{lllj useafb(P cation of a
serhitondditdrydenige acosipifsage of a wafer suited for
fabrication of a sem conductor device, the liquid
bei ng an2aquedtRYIdBE @ ValsT SPMPHNE £ 145k mgaﬁrénaterlal deployed
ova“QSterQtd génjt%nfd'fetﬁe szaféro QRE 5?16%% cemgt%lflgf ﬁéﬁpeﬁy dt &%r at lcast a
conponentS conpri an é I'zing age .

poctonplf ehd hgriagedttialc . a paSS|vat|ng agent conpr|S|ng a
mat eri al _sel ect ed fron1the%group conS|st|n%
benzot ri &zol e OHIHINE e disleftiy gy eélral BEHEOY? Fl’az%lﬂ?&e prafgpee of a

Wotﬂah%tl u?&odﬁgordﬂl dto 'C ﬂnb}]f @v% £ pe tﬁre gr{ %SP abrasive

profol yte havin east one pKa ater t

coﬁbﬁlmrﬁxadg td IamUIaHraSvae chraciny 2Be Wh&fe&hmwnshﬁlaﬂ) uth‘rmive composites
nprise nate i al selectﬁd fr éﬂ' %

CORBRUNE P 0§9 rRgve Ptickes fixgd ap qr? ipg binder; and

neutrali %ed POLIYRTRS ﬁy@ﬁ%gg% Vpﬁels%w'ﬁlea&efé-c&mwm is in

phosphat e systens, p ori ¢ aci d-amoni um
cogattywpitio trhdteligyst @mssivdarmmposéed ortd ramaxposodt satfinedof ﬁ]b ewafer is

syste bori c, aci d-a ni um pent ahor at e tens
sul léﬁsgkﬁgﬁre%ﬂéi W%@B%\%F%St Gb¢ eea ph AT ik egﬁrgctl@ﬁtg%lfand one

amﬁkﬁ%ﬁ?h@dﬁ&k@rnhﬂﬁwPUffer systenms of histidine, ion
systenms of lysine, ion buffer systems

of argi nine, ion buffer systems of ornithine, ion
yst ens of

buf f syste te| b
tyr (@1 ne )ﬁl (metggé pg,c aé%[li rpgfleg?m Tﬁp r]@grlq{ematﬁﬁal comprises silicon
nitH@TRLY %é ARRcHSRRG 2l comprises silicon oxide.

17. A fixed abrasive article comprising:

a plurality of three-dimensional abrasive composites fixed to an abrasive
article, the three-dimensional abrasive composites comprising a plurality of abrasive
particles fixed and dispersed in a binder; and

a surfactant disposed on at least a portion of a surface of the three-

dimensional abrasive composites.
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30. The working liquid of claim28 wherein the
conpl exi ng agent is a nultidentate conpl exi ng agent.
W@ 2009/0338Wor ki ng |iquid of claim30, wherein tP€I/US2008/069396
mul ti dentate conpl exi ng agent conprises a nateri al
selected fromthe group consisting of polyphosphates,
1, 3-di ket ones, am noal cohols, aromatic heterocyclic )
basd8, pHAbadixed ahrashyspieHelof clagni Ife svhesith thief supfastest comprises a
no&@hw% gﬁpynds, mul tidentate am nes,
Iene I'am ne, diethylene-triam ne,
trlethylenetetranine mul ti dentate carboxylic acid,
citric acid, tartarjic acid, oxalic acid, gluconic
aci d9- ni thhrifisad ebrasivaertslc afislan A8 wacrei the naonis sefasfant is a
ating agents,
“m%$%§¥én ghgﬁgﬁétetraacetlc acid, and conbi nati ons
thereof. 32. The working liquid of claim 28 wherein
t he oxidizing agent conprises a material selected from
t he 28r oughe %d@btaﬁge@m%wf elgEn 1gevagicHethe gopjopic water soluble
[
sufihfinoTboh i BE i EATb il SEGOREIF ¢ o
halogen oxo aci ds, ammoni um persul fates, sodi um
persulfates potaSS|un1persquates and conbi nati ons
t hePéof . 198 fixeehabiasivkianiirle PhekaEm 8P whalich e npRidNi water soluble
X C I
s R BB L NRAP R AT el SHANS £ S @fdary alcohol
cthagyldte, hy pocithad aucondeaiyd alcohalnethoaylad, apebhtymlmolaenhdxylate an
i odic acid, periodic acid, orthogperiodic acid and
acyRBic Rt MEHsaleohe edhoxyle. apnacsRgpiie igimery i eohol oy late, an
alkdfte V\@Lea{l H?)lt he @gqugclypter&ﬁ{a‘f’&le Mt &ea%xgtfe %ﬁec‘ €oxife random
naterla s€l ect om a group nS|st|n so ium
copﬂiymelahéluomﬁphuncqidlyaneﬂceestapahdummyp@mhﬂeof ite, sodium
brom te, sodium bromate, sodium perbromate, sodi um
i odat es, sodi um peri odates, sodi um orthoperi odates and
co V\%nat' o%tﬁﬂeBF?f %ﬁn -Ehﬁxé’&-)ﬁgﬂa&geldrﬂéib C%opfusglﬁ?“n%dlfymg a
8 erein the coo natt on conpound conpri ses
sunfeec @i iaataferah ecthenidat nmhdne:agp(dwpmgqnmass |cnglpu‘smg

ot assium ferricyanide cyani ferric nitrate,
]P erric chBlori ag)vug ﬁﬁﬁ;ﬁe ]aéqaﬁ)\/fg artclic e hav{ng a surface comprising a

phﬁ'&l'ﬂ%‘ o?r'ﬂﬁg? JhaRich! 83581 G%@jésgms FIOP Y &&F‘a&%ﬁ% Grticle, the three-

ate, ferric citrate, ammobniumferric oxal ate,
dingerpidnel ebrasiat epmpogptes Osompaisiingea phurglity cofgdbugsiveapaticles fixed and

.cu I nate, cupric tartrate, cupric chloride,

deQﬁ%%FU%?%@%}dlnatlon conmpounds, chroni um coordi nati on
conpoundg, NMRRGANGHEKE ARELE @@5 S QP EATROYRGS in £YMnk; and
coor di nati on conpounds, nolybdenum coordi nation

co n’p ound s, t udgsie thecfraddibnast veoarticlorp aemdse @nldast a portion of the

nbj. na Qns .t her eof
solvent there y orrmng a coatlng of surfactant on at least a portion of the surface;

optionally wherein steps (a)-(c) are repeated until a target polishing rate is
obtained and a polishing rate thereafter remains within about 200 A/min of the target
polishing rate when the fixed abrasive article is used to polish a plurality of wafer

surfaces.

23. The method of claim 22, wherein the surfactant comprises a nonionic

surfactant.
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36. The working liquid of claim28 wherein the
conpl exi ng agent conprises a material selected from
W0 b@oge338p consi sting of carboxylic acid, amDPCEDS2008/069396
am nes, halides, pseudohalides, carboxyl ates,
t hi ol ates, and conbi nations thereof. 37. The working

liquid of claim?28 wherein the working liquid )
compfi sedhr axshadrefelomi2a, mheigan HigtnosfoniousBcapr esnRiEses a water

t 8. ... Th rki iquid of claim28 wherein
Sogﬁ%Sﬂ%%é%ﬁggr¥%gfﬁy%%ﬁ%@&gg%‘g%%%y wei ght of | oose
abrasive particles. 39. The working liquid of claim?28

further conprising an additive selected fromthe group
llﬂée surfactant

congPst i A§ednctBed PAClam: 24 WRIEINGC APBHANEC WA U
i . T ond
oxRERES RugrbBile-[ibhBs bOhfer ofRIdEARpR IEPRES: 200 1 o

28 wherein the oxidizing agent is concentrated in
aqueous sol ution from about .01% by meigﬁt,to about

50%26y wdihgtpcthod of chufe 2dombictegn thegeirtrent & selgptegofrom a linear

' : i i . ) .

R, L PRVl £ O DAy GADEPAN. Al SRS ono

cthorylghet .and dctylphenolottkhbrgale] qui Gecdfletit aprim§ wioelicti ethbkdate, an
conpl exi ng agfnt is concentrated in aqueous sol ution

acqtylsiicabiamery. G pipl vithgmiate.oamsbiane stodasholes gheroag:-terminated
et SRR RS o By SR B BB Bt and

mixfa2d%thyreaei ght to about 40% by wei ght. 44. A working

liquid useful in nodifying a surface of a wafer suited
for fabrication of a sem conductor device, the liquid

bei Bg an T‘ﬂ? Weétoél?lh} on \Qﬁer. iﬂitﬁé ﬁlrf&%P Lt inhaén amount of

substanti a e o oose abrasive particles, t

at leastpbowertk 62 560 aml atsherg abaut 5%ay axight af thg sadeidnt sdlutien.
conpl exi ng agent; c . a passivating agent conprising a
mat eri al selected fromthe group consisting of

benzgtri az %o@kingéﬁhﬁd gl%%fbl}/?i ir}{&ﬁggx?% BefaRlkt! @20 \eare@0ted for

tolytriazole;, a r co sing a polyprotic
fabricatibol oft € shawionduadr Heasd, thadiquikh bgmgatreaqidoan splution of initial

wherei n t he .oxi di zi agent .conprises a materi al ..
compeneits spsfangiahly Hee @f? lgai? @aﬁé‘res&mesofherﬁ%noee% pemprising:

sul furic,aci dy, ghigmeasul-furic acids, coordination

compounds, hal ogen oxo acids, salts of hal ogen oxo

aci ds, abmoni anppeisulgfakens, sodi um persul f at es,

C. a passivating agent comprising a material selected from the group
consisting of benzotriazole, azole derivatives of benzotriazole, and tolytriazole; and
d. a buffer comprising a polyprotic protolyte having at least one pK,

greater than 7.

29. The working liquid of claim 28 wherein the buffer comprises a material
selected from the group consisting of systems of fully or partially neutralized polyprotic
acids, phosphoric acid-ammonium phosphate systems, polyphosphoric acid-ammonium
polyphosphate systems, boric acid-ammonium tetraborate systems, boric acid-ammonium
pentaborate systems, ion buffer systems of aspartic acid, ion buffer systems of glutamic

acid, ion buffer systems of histidine, ion buffer systems of lysine, ion buffer systems of
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pot assi um persul fates and conbi nati ons thereof. 45.

The working liquid of claim44 wherein the conpl exi ng
wW@o®a2338Tpri ses a material selected fromthe PEDUR2008/069396

consi sting of carboxylic acid, anmonia, am nes,

hal i des, pseudohal i des, carboxyl ates, thiolates,

nult|dentate conpl exi ng agents, and conbi nati ons
argimag.eton. bufiber m&emeopﬁmgthlmq uiod Wffes | apiemasof giéeieg.nion buffer

n{ at [ i al

systtg‘ﬁ e{)%"té/ d)sﬁ%b}r%%t Niad %ue%{(sc%%& S?{ﬁ% afid ?gr{lblﬁgt?% g%&?f;

1, 3-di ket ones, an1noa|coho|s aronatlc heterocycllc

bases, phenols am nophenol s, oxi mes, Schiff bases,

sul By cdmponptkéng rhsnptdi QErflaime 28mvhetein the complexing agent is a

nuﬁ k%pﬁg%@gépgaﬁ1 ethﬁhﬁpsdéglgpgniarboxylic acid,

citric acid, tartaric acid, oxalic acid, gluconic
acid, nitriloacetic acid, amno aci ds, ¥0|ne conmon
an a|3§,{ i cdibe woskigg ﬂlﬁglda}j @}ﬂl@ 30, wherein the rnul dentate complexing agent
r
oo f R LA R RAR o8P Sy BRE £ BB RAHARE 1 3-dikctones,
am$ntaf@bels pdromatia heerogyitlicelbhstQ phémdds, iaedbdpbeneif, dximes, Schiff bases,
sem conductor device, the |jiquid being an aquequs
sulé] | EPBACWKS] nintylHglenéaler HBIRES s%&llea?ﬂl"f‘fﬁmley fditlylgpe-triamine,

V, I g
métf?ﬁ%&g% éff\;lé nrglugﬂéﬁnﬂa{% %&b%;&:i:‘ig na%cf’dg(b %%?d Cthlm{é E&&‘ oxdfic acid,
ghpasisi ¥ad, ngrikgesnic eadprimsnon gcﬁls,rrgt}e[nealcoﬂmh(&maﬁdyﬁcab Mehelating
t he oup consi sting. of benzotrjazole, azo
K .egla(éwé@mé@et%% feracifz ane Cora\?ﬂ&aws)}hffr?%fzo| e; and d.
a buffer conprising a polyprotic protolyte having at
| east one pKa greater than 7, wherein the passivating
agedf. coffpeiveeking liqaticof alaimé8ewheadinf the roxtidieingraget comprises a
consi sting of tolytriazole, cuprous oxide, phosphates, :
magfriad selepiRe dEore  heFy PRI SHPS i b rqgrenfpm?ygeaé}@c acid, sulfuric
ac1ﬁo%l§f§1'ﬁéj fur% RS YL di Qt?&ne&hlxgioﬁnd§@af6§e£8£@58§s salts of halogen
0- car boxy enzy1th|o propionitril romat e
oxgohatd, hmneaiwm epersiléyes) osvelxyh apereulifaes, npdtassien peggulfates and
al bupin | dehyde, 2-guani di nobenzi m dazol e,
Cmﬁ P SH??@ﬂggn1ne ni trobenzoat es, hydrazine,
nmer capt obenzot hi azol e, napht heni ¢ aci ds, organosilicon

conmpounds, propargyl al cohol, sodium adi pate, sodi um
ar s88i t e T'hs odirking beprbaft @ains 62 mdneram thei haéogeaamouam'd comprises a

e umsulfite, | ecul ar ht sul fur
ma&w@ alﬁafgg q%%& HQHBI SR IH, gpﬂgo E‘ﬂaf @Cldhéﬁlﬂgws acihghypochlorous
aciOHRIMARL LQAs pEIlB?d'rﬁle acid, iodic acid, periodic acid, orthoperiodic acid and

combinations thereof.

34. The working liquid of claim 32 wherein the salt of halogen oxo acids
comprises a material selected from a group consisting of sodium chlorate, sodium chlorite,
sodium hypochlorite, sodium bromite, sodium bromate, sodium perbromate, sodium

iodates, sodium periodates, sodium orthoperiodates and combinations thereof.
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48. The working liquid of claim47 wherein the
conpl exi ng agent conprises a material selected from
W0 b@oge338p consi sting of carboxylic acid, amDPCEDS2008/069396
am nes, halides, pseudohalides, carboxyl ates,
thiolates, nultidentate conpl exing agents, and
conbi nations thereof. 49. The working liquid of claim
48, 3aher dha waking |liquise of atleine @fpiagicHy thgyeaprdination compound

BRI RIS RSP old SR B s i

fereloy 4hedd, doriiel SitraR( GEreiti chidtalcehatysling foatesthylRhedighhctetraacetic
am nophenol s, oxinmes, Schiff bases, sul fur conpounds, .
acigy ppmpaiiatfarrinrivete, feiey Filnediagmensum ferric oxalate, cupric citrate,

i et e-triani ri hy | ran he, . .
ol ROy« ORI AT ALT MRS e, e chorie
vagelivh - eotadinaticc i ddmpglimdso niheorditingl, codtdinationaceinpourals] dnanganese
am ng acids, glycine, commpn anal ytical chelating o
coQgENteN GBS AT tneRatinaéietetcomparnds, mplybdenum coordination

co&BE‘fﬂldQ,athhé’é?& 408G Aon compounds and combinations thereof.

36. The working liquid of claim 28 wherein the complexing agent comprises a
material selected from the group consisting of carboxylic acid, ammonia, amines, halides,

pseudohalides, carboxylates, thiolates, and combinations thereof.

37.  The working liquid of claim 28 wherein the working liquid comprises less

than 0.1% by weight of loose abrasive particles.

38. The working liquid of claim 28 wherein the working liquid comprises 0%

by weight of loose abrasive particles.
39. The working liquid of claim 28 further comprising an additive selected
from the group consisting of surfactants, wetting agents, reducing agents, rust inhibitors,

lubricants, soaps, and combinations thereof.

40. The working liquid of claim 28 wherein the oxidizing agent is concentrated

in aqueous solution from about .01% by weight to about 50% by weight.

41. The working liquid of claim 40 wherein the oxidizing agent is concentrated

in aqueous solution from about .02% by weight to about 40% by weight.

42. The working liquid of claim 28 wherein the complexing agent is

concentrated in aqueous solution from about .01% by weight to about 50% by weight.
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43. The working liquid of claim 42 wherein the complexing agent is

concentrated in aqueous solution from about .02% by weight to about 40% by weight.

44. A working liquid useful in modifying a surface of a wafer suited for
fabrication of a semiconductor device, the liquid being an aqueous solution of initial

components substantially free of loose abrasive particles, the components comprising:

a. an oxidizing agent;
b. a complexing agent;
C. a passivating agent comprising a material selected from the group

consisting of benzotriazole, azole derivatives of benzotriazole, and tolytriazole; and
d. a buffer comprising a polyprotic protolyte having at least one pK,
greater than 7,
wherein the oxidizing agent comprises a material selected from the group
consisting of nitric acid, sulfuric acid, chromic-sulfuric acids, coordination compounds,
halogen oxo acids, salts of halogen oxo acids, ammonium persulfates, sodium persulfates,

potassium persulfates and combinations thereof.

45. The working liquid of claim 44 wherein the complexing agent comprises a
material selected from the group consisting of carboxylic acid, ammonia, amines, halides,
pseudohalides, carboxylates, thiolates, multidentate complexing agents, and combinations

thereof.

46. The working liquid of claim 45, wherein the multidentate complexing agent
comprises a material selected from the group consisting of polyphosphates, 1,3-diketones,
aminoalcohols, aromatic heterocyclic bases, phenols, aminophenols, oximes, Schiff bases,
sulfur compounds, multidentate amines, ethylenediamine, diethylene-triamine,
triethylenetetramine, multidentate carboxylic acid, citric acid, tartaric acid, oxalic acid,
gluconic acid, nitriloacetic acid, amino acids, glycine, common analytical chelating

agents, ethylenediaminetetraacetic acid, and combinations thereof.

-76-



10

15

20

25

30

WO 2009/023387 PCT/US2008/069396

47. A working liquid useful in modifying a surface of a wafer suited for
fabrication of a semiconductor device, the liquid being an aqueous solution of initial

components substantially free of loose abrasive particles, the components comprising:

a. an oxidizing agent;
b. a complexing agent;
C. a passivating agent comprising a material selected from the group

consisting of benzotriazole, azole derivatives of benzotriazole, and tolytriazole; and

d. a buffer comprising a polyprotic protolyte having at least one pK,
greater than 7,

wherein the passivating agent comprises a material selected form the group
consisting of tolytriazole, cuprous oxide, phosphates, alkene oxide condensation products
of fatty acid polyamides, 4-alkylpyrocatechols, amine borates, pB-(o-carboxybenzylthio)
propionitrile, chromate ion, cobalt lineolate, dicyclohexylammonium nitrite, egg albumin,
formaldehyde,  2-guanidinobenzimidazole, = hexamethylenecamine  nitrobenzoates,
hydrazine, mercaptobenzothiazole, naphthenic acids, organosilicon compounds, propargyl
alcohol, sodium adipate, sodium arsenite, sodium benzoate, sodium nitrite, sodium oleate,
sodium sulfite, high molecular weight sulfur compounds, triecthanolamine phosphate,

NagP4013, and combinations thereof.

48. The working liquid of claim 47 wherein the complexing agent comprises a
material selected from the group consisting of carboxylic acid, ammonia, amines, halides,
pseudohalides, carboxylates, thiolates, multidentate complexing agents, and combinations

thereof.

49. The working liquid of claim 48, wherein the multidentate complexing agent
comprises a material selected from the group consisting of polyphosphates, 1,3-diketones,
aminoalcohols, aromatic heterocyclic bases, phenols, aminophenols, oximes, Schiff bases,
sulfur compounds, multidentate amines, ethylenediamine, diethylene-triamine,
triethylenetetramine, multidentate carboxylic acid, citric acid, tartaric acid, oxalic acid,
gluconic acid, nitriloacetic acid, amino acids, glycine, common analytical chelating

agents, ethylenediaminetetraacetic acid, and combinations thereof.
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