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AND POLI SHI NG OF A CONDUCTI VE MATERI AL The present invention rel at ﬁ% t% ﬁ[ﬂ
abrasive article suitable for use in preferentially 5 depositing APR 1

pol i shing conductive material on a sem conductor workpiece surface.

Backgr oundv@P¥¥KE7 | nvention In the manufacture of sem - FSTNROVEBaf er s,
netals are deposited onto the face of 10 the wafers, typically over a
barrier or seed |ayer of netal, to forman ebectronlc circuitry on the

wor kpi ece. Recent i nt cABRASIVE ARIICLE FOR THE BEPOSITION,  of erred netal for use

in the formation of ANDPODISHINGOOF Al CONDUCYIVE MOIERRALESD, at |least in part,
by a desire to provide conductive circuitry with |lowered electri cal

resi stance, |ess heat generation and a finished sem -conductor chip with

i ncreased capacmwraad infvdtiof irdliesto an/dbrdsive Gificlswiable YaH ey in pRIGGRARI ti on and

el ectr pIa Qn?g g%es haye. been u]sed to, fill the via hples and trenches
wi thin SI | {98 Becpagductive maerialon g semigonductorutkniece surtage, e heen very
expensi ve and have experienced high defect densities. The task of providing
an electronic circuitry for the sem - onquct or wor kpi ece surface has

requi red separate process st&%‘—‘ﬂwﬂtﬁl&%Ml ng the nmetal and
subsequently 20 polishing it. Such nmulti-step nethods have been perforned
on systemns for mhmﬁmmmfmasﬁmét&rwﬂayimlmwmaﬂathafaﬁa&mode With

el ectr Iyt| serv ng as tJ1e SO%B?‘@ f et i ons. Such nulti-step
techm ues ¥ ‘H"’f? er Op%pd laygL.o URPRn té‘?"i“’aﬂ""“'ﬁ% deposi t ed
directly ora.hmempwe fmmfteréshm thmfskﬂ?ceﬂeras'ﬁmmdtrﬁdhl far usegip@ieat e pol i shing
step is reqguired, i nvol.vin chem cal ni cal O|IShI ng
process ut ??'F'Q?‘ﬁ‘ '¥§‘§?W'§F‘ﬂ aﬁﬁgeag"bmng"nq S Ppﬁg'l fshing pad to

polish the c&wwtﬂeenraitryt\biﬂn lméredeléomchlhes:stai&ecg leecheargfi@ation hida fiashedi t i on step
and the polishing st ral L erf at separate stations
in the sem%ﬁﬂ?f@f't??‘ﬁﬁhﬂ E’?‘fﬂ;‘fﬂﬁaﬁ"?ﬁ@e%é 'J,?ga‘g‘f"@t?f"' heni cal
mechanscal debﬁlﬁm m@mﬁop&m@@hniqaemasbeamaked EsCfill thewin holbwaie rieRes descri bed in
the art. See ni t ed States ters Patent 30 No, 6,176,992
whi ch desc™ "B'@S?R'f?fbe%ﬁ%ﬁewqe&e LelSrsiory %ep%ﬁ‘ YIRVLDeER Y EPERP e A8 er i al wi t hi n
t he vi as ohavelepesienckdbigh ddfecadansinies: conduct or waf er whil e avoi ding the

deposition of t g aﬁﬁ% ndu etleﬁﬁgmc_rlg E%Yiﬁﬂ{?ezﬂﬁ%g-&%&%rwo&m&ehe surface of

t he wafer outsi
surface has required scparate process steps for first depositing the metal and subsequently

20 polishing it. Such multi-step methods have been performed on systems for electrolytic
deposition having an anode and a cathode with electrolytic solutions serving as the source
of metal ions. Such multi-step techniques have required first that the conductive material
be deposited directly onto the surface of the workpiece. Thereafter, a separate polishing
step is required, typically involving a chemical-mechanical polishing process utilizing an

25 abrasive slurry and a conventional polishing pad to polish the surface of the wafer to the
degree needed. The deposition step and the polishing step have generally been performed
at scparate stations in the semiconductor manufacturing Jine.

Recently, electro-chemical mechanical deposition (“ECMD”) methods and
equipment have been described in the art. See, for example, United States Letters Patent

30 No. 6,176,992 which describes the electrolytic deposition of a conductive material within
the vias on the surface of a semi-conductor wafer while avoiding the deposition of the

same conductive material at locations on the surface of the wafer outside of the vias. The



WO 03/ 051577 PCT/ US02/ 32864 conductive material is electrolytically
deposited onto the workpi ece surface. A slurry-free abrasive @rq)ﬁﬂf?ﬂqs
described to polish the conductive material after the netal ha g |y
been deposited. Alternatively, the abrasive article may be used in a process
that simulYQREBEy deposits and polishes conductive natE-VUM26%% he exposed
surface of the 5 sem conductor wafer. The di scl osed apparatus includes an
anode associated with, abrasive article and cgpable of receiving a first
potent i al  (FoBICHysaterial s glectiiviigadeposiisdionto e wakpbee suireg) & SRR | s

posi ti oned abakiceprocdsis desortstd tagutish the condiictive matetal Ak Aeanktal hial ihitigley of t he
wafer is cqnductive,apd receives a.ne@ﬁ%i ve el e%{,ric potential to thereby
operate as LIPS fAltematiyely, e phrasiv AR UsefL in A PrasEs et t e the first

potgnt i al Lsmmaa&ulapaéﬁoﬁetaﬁmnﬂfes muﬂdﬁvé‘lﬂdtcﬁﬂ oﬁmlekkpow sﬂrfihch‘%ffﬂlfSPOSi ti ]9n of
conductive materja e g opper or ofher neta onto the wafer surface
from a’sui tsﬁ‘mc@"‘{%’f"@b@‘ffﬁt ﬁ%g'é‘@‘f)sﬁc[ ?pﬁ?f?t“w&'“%ta%qogéass%'ﬁ‘?d&'@ s noveable with
respect of JbRecivexficie adll capableat fecéifing i Arsvwkatialuporpbliction srpowad eme surface and
t hereby avoid the .r]eed for a.seg%‘ite IPOI i shi ng‘ st?eF sing ap abrasive
slurry. Al tRBHYHALCIE prpad fsposifigne Fro e agodepnd e pater.  The gx nti oned

deposi ti on saitste ofithe pafet i§ boriagetive amitreceivesd hieghtivie @learric pdtentiaEikhefdpduct or waf er
surface has not been free of . technj del i.verpé?of el ectrol yte

. cal .ilssues. gﬁe
sol ution t OPHRE 23 hF pathode areeive agecond palgntialioppositethe first polentials near
s: mul tlalrleoupﬂnaﬁdn&iib?&rgﬁqtblﬁailthblgép?Mﬁormgbﬁfdhaiveﬁﬁfeﬂﬁﬁe.ﬁ.{&ﬁﬁp&f rlde 1 defined
el ectrol yte has resulte n the need fo rasive artigles of a we efi ne
confi gur at iogﬁfm"éﬁf??f"gﬁw t‘?é op ¢ e?\;\"‘f@?)ﬁeemk’aﬂ%tﬁl‘}és@ﬂ“’t o allow the
del i very ofastichds mbaable o4tl redpeanifitiel exposedsuefacd of tha wafeg toqpolistahé wafer ough t he
fixed abrasi%e ang, di,rect Iflyjéont IS construction

permts t h&Uraase &g theredy Fxpi de?}'{]sﬁﬁgr\%% E‘@Fﬁ%‘g {ﬁapg"%g'ﬁ\é\'bl?llﬁgsivélts @rical plating
current to the Abmuglessignifiast adbantéin thwedtothe aforenestinned depbdition 204 pl at i ng
condudt ve PRETE L SRFE e M BhRRRG R PAE SRR B e BESE Mt el 6 The
presence oftechhied] éssueseTial deliveryt dfelectrotiee sdutioh testhe Sunfaee afthetvaderaiid thei ve article
e of t namuipebi e v oifartos Biinind B R SlandSs Wil BT BRRURS (here 1o 3
need for arleettolyte has_eeﬁhddi it the néedforabmsiveartidi€siviDa wia ik definad ¢dllﬁg|a'atidnp le i s
Co1SL 1t oy PuRSd il LAFRISL I S PRI RH e Mg L 751 0
t he aldasi \and pl@ting crrePRr@@lD e fixed abrasive and directly onto the wafer surface. While

this construction permits the selective delivery of the electrolyte and the electrical plating

current to the desired areas of the wafer, the application of plating current during the

deposition process has c;ocasionally caused plating of conductive material onto the

working surface of the abrasive article. The presence of plated metal on the working

25 surface of the abrasive article can scratch the working surface of the wafer as well as
shorten the working life of the abrasive article.
For at least the foregoing reasons, there is a need for an abrasive article for use in
ECMD wherein the article is constructed to permit the flow of electroiyte therethrough
while minimizing the aforementioned problem of metal plating on the working surface of

30 the abrasive.



WO 03/ 051577 PCTI US02/ 32864 Sunmary OF The Invention The invention provides
an abrasive article suitable for the deposition and nechanical polishing of
a conductive material, the article conprising: 5 A polishing)papriileavi ng a
textured surface conpr|3|ng a binder and a second surface opposite the

t ext ured s‘ﬂ?l”i "t he polishing |ayer further conprisingf€ W&EPW channel

ext endi ng therethrough A backing having a first backing surface and a
second backi ng surface, the irst b e i ng surface associated with the
second surface of the poli shléglﬂ%’ém—ﬂéﬂﬂ@!backi ng conprising a second
channel coextensive with the first channel and extending through the backing
fromthe first tlim:ilnvngo:sptb@men higasiveartRRGOINbleTold dgositiorahdice; and The first
channel and t Fgoﬁg‘- Lﬁr)l'gld‘:be ng gl@enm oned wWith respect to one

anot her suc'ﬁec e D G Palep). e atiple cIRANSOR ng | ayer is outside of
a lines 15 of sight Ameh.hguyamwemsmdamaﬁﬂgsmmepmraal ity of

abr asi ve conposi tes t o brasi ve conposites. The
first channel aff§® B?%'mc‘ﬁdn ﬁﬂréc"ymcr?g 1“5%@! fl"h"‘?"‘&'ﬁ'@&t to one
anot her such thaﬁrstémnﬂeemumgiﬂﬁmmf@gm of the polishing layer is outside of
a line of sight by | eas The first ace_of the textured
20 surface may al so B‘ﬁg '%Bﬁlﬁﬁgﬁg‘"ﬁé?'ﬁcﬁf'@?sF‘f"%E“&h"ﬁFﬂ"ﬁ“tFh? bi nder. As
used herein, cef:tsebaakshg?fum“&b@hhtcd)enmmﬁeefcsﬁmd‘adc@ffhay&nshnhgla}&Lth@Wl ng ook
meani ngs: "Lin ht.' er e Vi sua n observer | ooking
througﬁ an abr E‘F@'@g 5'(?53“"9\'/?5‘2“" ﬁoﬁﬁené‘ﬁggftb/@re?g‘?hag?fz?“dflel d is defined
by an aggregat eemmgmmmmmgﬂ@mheﬂmbaguﬁg"snﬂhdeh@thelsasﬁcnﬁaﬁngassom at ed
with the second Si rface of the backing (e.g., the 25 anode) through the
second and first" é?fa‘ﬁ“rﬁﬁl s (described herein) of the abrasive article to
define and enconpashefirsechamel atl thelsecondthandeh beingattinvRidned With redpeass ve article
and a sem conductor er.e xt ur.ed urface of .t he abrasive
article does not™ %gucg%faﬁ&'%e\gﬁ{eg%& ?IItE ﬁﬂ'%g"aﬁr"f‘ﬁﬂ"gﬂa kenD

deposilfi on and goighthi ng operation. In other words, if the textured surface
of the abrasiv riJ ' I LN con ththe rfaces of the
sem conduct or mfél}'%)xl“g%a:suv}&g“teﬁmg%gg R mtl%om PONSGTRE Fs@# anode and

t he backi ngreoiselrHapmbmiwemmpmcsl'ﬁaea‘mdchmm{mrght hbamughanhdﬂerasecond channel ,
the Obser‘éﬁﬁepmded#?@%%é%hgm%ﬁ% Y FARx D LPocloF e Wi U f ace that

are in contac
layer is outside of a line of sight by at least about 0.2 mm. The first surface of the textured

20 surface may also comprise abrasive particles fixed within the binder.
As used herein, certain terms shall be understood to have the following meanings:
“Line of sight” refers to the visual field of an observer looking through an abrasive
article, wherein the observer’s visual field is defined by an aggregate of line segments
projecting from the electrode associated with the second surface of the backing (e.g., the
25 anode) through the second and first channels (described herein) of the abrasive article to
define and encompass a region at the interface between the abrasive article and a
semiconductor workpiece where the textured surface of the abrasive article does not
contact the semiconductor surface during an ECMD deposition and polishing operation.
In other words, if the textured surface of the abrasive article is placed in contact with the
30 surfaces of the semiconductor workpiece with an observer positioned nearest the anode
and the backing of the abrasive article and looking through the second channel, the

observer will not be able see any areas of the textured surface that are in contact with the



0 6 APR 2006 WD 03/051577 PCT/ US02/ 32864 surface of the workpi ece, because
all such areas of contact will be out of the observer's VISU&|DEI[@P|RQOGBF
line of sight. "Rigid element” refers to an el enment which is of higher
nmodul us than the resilient elenment and which defornms in flexure. 5

"Resi | i entYQPURET " refers to an el enent which supports EHEUSVIBE el enent
and elastically defornms in corrpressi on " I\/bdul us" refers to the elastic
nmodul us or ter resilient material it is

nmeasur ed ussf"%%ggf@%@%ﬂf" B‘ffﬂ‘f%%l 'éa'faégc‘?wcf‘ﬁ'élbf’ﬂ?‘comﬁg eVgl'f ection of the

mat eri al , wisesldiekl drdine af sighgi d material it is nmeasured using a static tension
10 test in the plane of the material. "Textured" when used to describe a
pol i shing | ayer "Rigidalemein! sefirste amelemenit whick isaif higher afodulss than the esiliémce havi ng

rai sed port ions in which at |east the raised portions
o PR RAGRAR I ARG

conprise a y, abrasive materials (e.g., partlcles)

fixed 3nd | O SoaSfigyie Qﬁtmgi’egsetgmagrﬁvé]nll\gﬁﬁh RN GafgORIske. Tefers Lo

one of a pIurall ape odi es de a textured
abr asi ve aretam&vdﬂ@wplsmsqongmesidni nder and, optionally, abr asive materials
such as abrasive partlcl es and/or agglonerates of particles. "Precisely
shaped abr asi ve'NetpsSiefessto therlastic magulynorafnungs Meduwrebo mitedalhfava ng a  nol ded

shape t hat résﬁncﬁtl?ﬁatérm/ﬁfs%ﬁea&fredtubiﬁg m};ﬂmﬁ% Pﬁss%'t&hm'tlﬁt difhils sned after the

conposite 20 has been renoved ffomthe no as descri in US. Pat. No.
5,152, 917 @mectigesf the material, whereasfor anigid matgrial it iy measered usiigialstatip feasionu| | v

appr eqgpat emtﬁe%ggpﬁe%wﬁgje present invention upon further consideration
of the disclosure herein, including the various figures, the detailed

description of tgmRHSHR e t@aéa&dkmtsﬁm@me,tda%nam%mé}le?e . 25 Brief

Description Of The Drawi.ngs In descrlb preferred enbodi nent of the
present i n{deE F"cﬁf“’f?‘@f“é‘f'%'ééeq rortiopgRnd %55?41@'\)0&? ingthicheat least the raisedwhi ch | i ke

el enents apgribMdompli®Rd blder dnlf OpfichhBy, eRtadve hUiBaR!(S g Rfticled e@htli 30 Figure 1

is an el evated side view, . in schematic, of a portion of a system
i ncor por at ﬁg”%ﬂ“ﬂ'ﬂ}"éﬁkﬂé"e’értlcl e accor di ng to an enbodi nent of the present
| nventlg on; 40 "?Ab'?\alzs)ﬁe %(())n(x)posne" refers to one of a plurality of shaped bodies which

collectively provide a textured abrasive article comprising a binder and, optionally,

abrasive materials such as abrasive particles and/or agglomerates of particles.

"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
20 has been removed from the mold, as described in U.S. Pat. No. 5,152,917 (Pieper et al.).
Those skilled in the art will more fully appreciate the features of the present
invention upon further consideration of the disclosure herein, including the various

figures, the detailed description of the preferred embodiments and the appended claims.

25 Brief Description Of The Drawings

In describing the preferred embodiment of the present invention, reference is made
to the various Figures in which like elements are indicated by like reference numerals and
wherein:

30 Figure 1 is an elevated side view, in schematic, of a portion of a system

incorporating an abrasive article according to an embodiment of the present invention,;

4



WD 031051577 PCT/ US02/ 32864 Figure 2 is an expl oded view, in perspective, of
an abrasive article according to an enbodinent of the invention; Figure 3
is a plan view of a portion of the abrasive article of Figure @5 APROEE 4 'S
a sectiongv Vi ew | il lustrating a portion of an abrasive article according to
5 an enbod! MEHPIYY the invention; Figure 5 is a plan vi &FB¥OYBbher portion
of the abrasive artlcle of Figure 2; Figure 6 1s a pl an view of still

anot her portion he abrlgié Ve article.of 1:: %5 : ﬂnd Fd'gure 7 is a side
elevation of a & sna"o"f‘p ISP PGPS, 042 @&'6?‘5?‘ GEEYIPRE 2N o

I nvention. emoﬁm&mdﬂhehnrentphl on O The Preferred Enbodi nent The present

i nvention provi rasivee artic t he pl acenent of
conducti ve mat e}? ‘ﬁ?”n‘"vv%sapomogﬁﬁtﬂﬁgbr%f’h"glagmetoif@ﬁ'ﬁﬁphol es or at other
desired | ocati ongurﬂ:sansettibaals:wwfnammfg aPosievf abALIvE Sficl\&ickBinges whil e

m ni m zi ng _or | dit\{;lﬁpthe ,POS' tion of conductive material In undesired

| ocati dns & &R 'H?—P 7('&%’ ®surface. The abrasive article of the

i nvention is usBEgurt 5isa faWizwofaoabes partion] ftheabiasive artiblasf Figdre2t ur ed pol i shi ng

vt ki ece. our 1 orbre 8 SR bt foct g By ikl SR on w1 1

polishing ehdorts for any of a vari ety 20 of conductive materials including
copper, for r e us fi odi nent of the
i nvention is sﬁﬂ%’ﬂrghsg i [ebﬂ%?)of’anse& ve ﬁ'%fj{'i gft‘E'){iLbexarrpl e,
schendfi calidvgntion] ustrates an ECMD syst em 10 A fixed abra5| ve article 12 is
provi ded. The system ]?)Qnﬂedllf)ws the |f,| e 12 to be positioned in contact
with the surface of se® Sis T S qGmer

g—sol uti on of 25 netal
ions is delivered to the artlcle 12 via a feedl ine 18. The plating solution
is directed trﬂ’mwg:hcmhucmwhpmwdesapebmwmtlclﬂhatMMBMMmahmtdf2 and then to
t he expose g”,ﬁig sol ution
serves as gon?g%@‘itgﬁgl%ﬁ‘wa%et &,F%Q ﬁ{mu\r%ﬁfhglres%ﬁfc’tﬂ-g? (e)s'lorte eocgs}%r?ace of the
waf er 114. Dinthe mwrfagé OﬂasSCMBﬁnndM@dlompm whils nphlatlzmg})rsmldmgtbmdepomuwn the surface
of the waf tial 16
across 30 ,‘[3 %’%ﬁ?ger#lgggqgﬁ " ﬁédlﬁ&é@'{s\a}gm g"% P@Fgﬁﬁiﬁg‘% ?ﬁe ﬁg 14. The
surface of atiple ofyh¢ invention lsysefulyp)ﬁémpyocpsswﬁdtedﬂmkmsaaextmthbdllslungeed | ayer or
e e b+ SurbbBlapltiorpiihi Soldlr i AU o he BRCkoHblclor SEHYEcAirkeCat NOde. The

anode 20 is genefra loned so t
The abrasive artlcle can be used in conjunction with polishing efforts for any of a variety

20 of conductive materials including copper, for example.
Referring to the various figures, an embodiment of the invention is shown and will

now be described. Figure 1, for example, schematically illustrates an ECMD system 10.
A fixed abrasive article 12 is provided. The system 10 aliows the article 12 to be
positioned in contact with the surface of semiconductor wafer 14. A plating solution of

25 metal ions is delivered to the article 12 via a feedline 18. The plating solution is directed
through channels or apertures 13 in the article 12 and then to the exposed surface of the
semiconductor wafer 14. The plating solution serves as a source of metal ions for plating
metal onto the surface of the wafer 14. The metal is deposited from the plating solution
onto the surface of the wafer 14 by the application of a variable electric potential 16 across

30 the interface of the abrasive article 12 and the wafer 14. The surface of the wafer 14 is
typically provided with a metallic seed layer or the like so that its surface is conductive

and will serve as a cathode. The anode 20 is generally positioned so that the abrasive
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and the wafer/cathode 14, providing a positive potential and ﬁﬁﬁ{l’@% [ﬁf

netal ions. The negatively charged surface of the wafer 14 att {]

nmet al ionSY(gf the% plating solution that flows fromthe feedline 18, through
t he apert WL the abrasive 5 article 12 and to trf’é:TéW&’@ﬁ" surface of
the wafer 14. Under the appli cation of electric potential, the rretal w | |

pl ate onto th and/ or

fer surface ref the through- hoI es
trenches, e’ga Aristeen ths P%’E %‘HYCF@ %‘3 Proy{ging P%?gﬁ"?/B"t%f'r“Pi cle 12
I ncl udes aanmﬁhrcsbfmgalha)ser 100 and the article 12 and wafer 14 may be
rotated with r ect .t th ma rovided for the
si mul t aneous or éﬁ%‘r‘@?’ﬁ&'@fiaﬂ? s‘li’ed%af‘ffgt‘ﬁ@%‘éﬁé'ﬁfmé* 'OPsn‘@"Ebr asive article
12 and/ or tplaang;gslmmﬂﬁtmmrfronaﬁefecdhéeISVEﬁ-caighpieamnn&somndth@bmivéace of the
waf er Ied t he fer th, for exanple,
t he ab%am \?émgqt‘z Mﬁé’%’@%&&&fﬁwgwhf%{'g@ﬂ% eetic i ng t he
article 12 patentil, mkctzdwilll plgebhtetmlmfemgfaed, ﬁqﬂfegfblyeih&idﬂ)toﬁﬁﬁulcf,@&st hat the
wafer 14 ang the abrasive ar contact. with one anot her
during t he *BEHIHRCHET 597 cEIMAls, °1'§°‘l§?t53?l15@1’§7?@a3'3f' ¥t $7U¢e ?’ﬁ; ﬁwl"iffg manner, both
pl ating cuipblishing dayer Y00 aind (g agtioleUR bmiwatardd ntal) boragdied wiheepptddaces 13 to
specific are onthe sur f eof E)?Wafe 14 that arfel] %{g%;}gd by the

geonetry of™ éB‘éH‘EﬁPse@“Yl ProYjlgd {5F e Py Ao SI0L Sqpuenpl s mainly in the
unmasked aroeaseméfthmm’emnclsm ﬁmmms@ﬂudtmwm Ipl ati ng solution. Wile

th tal is d h b ' ' th f 14 b
moved 1ol at i ve MESUIE AR ar ok e e i may b pubRy BRsReBr Shor n of ¢ he
waf er 14 arﬂt&/vmferwnh fabexample ghaabrasivé artidi@ 12 d’ﬂmthraxemﬂmaskf(not sl’mmprt icle 12

| ati t 14 f th
relative %& éISOS| (faﬁ asa a{naskrfFum\{\Bliélg é}atlmgs ﬁ%enernilgh%%rest t%r 4{4!1 g of the

previ ously SR o | xed abrasive
articl e 12 andthesbrasbieadicleri2 babdd)md:amtmwh tilre aanthem:hnnh themphathon ofghé nvent i on.

153 A1 <! bR A Rt B By ko AR IR, U100
of at | eastheapmugasdudspmﬁttmen the shirfacer of thiel wafantl 4 diatare definddA§. thél'he | ayers
100, 128 b t abl
adnesi ve, - HpieBd oBEpickBELE. o Mank Bfike a5 RN e tithelia Y, 2 2 1272
pol i shi ng hegsf tHeGfer Awrfacsenphsed tathe flating solgtionf Addle t@etd isplpmnta:led with an

br asi t ext f f
aprasi ve % Mvéﬂﬁéﬁﬂ%&&@‘(&ﬁmﬁ% Q{;év%me'ih%v% }gﬁ%ﬁgi,?ﬁcpgfbf“r ace o

the sem co rworkpi ece 1 ure given surface 102
of poROshi rsgatioayﬁmembotbaﬁhe wdtnjdendfmrrthpgabmwe article 42 cThetmayementefs as wel | as

the article 12 relative to the surface of the wafer 14 facilitates the polishing of the
previously deposited metal.
Figure 2 is an exploded view of a fixed abrasive article 12 constructed in
accordance with an embodiment of the invention. The article 12 comprises a polishing
25 layer 100 having a first surface 102. Layer 160 may be supported by a back-up pad 118
(see Fig. 4) comprised of at least a rigid element 128 and a resilient element 126. The
layers 100, 128 and 126 are typically affixed to one another such as by a suitable adhesive,
for example. The first surface 102 is the working surface of the polishing layer 100. As
such, the first surface 102 is provided with an abrasive texture that will provide a polishing
30 force to the surface of the semiconductor workpiece 14. The texture given to the first
surface 102 of polishing layer 100 can include irregular surface structures as well as
regular surface structures. It will be appreciated that the back-up pad 118 provides support



regul ar surface structures. It will be appreciated that the back-up pad 118
provi des support 6 0 6 APR 2006 WD 03/ 051577 PCTI US02/ 32864 for the
polishing layer 100, and that other nmeans of support are possi b) & ARRQ00Gr e

cont enpl afyggl?ﬁ?s being within the scope of the invention. The textured first
surface 1 ®IHE polishing layer 100 will typically c IR YREBH 1 di fi ed
bi nder that may optionally include a plurality of abraS| ve materials , such

as 5 abrasiye, parti.cles d/ or, abrasi ve I oner at e i,xed and di spersed
therein. THY tf'@%’['ﬂ'?"ég 'aﬁr%éﬂdﬁwg&hefs‘ﬁﬁ' %g PPOB agsPots, ﬁ%e dffshi ng | ayer 100
can be irrpabﬁtadplhtbdaisaieingbmhmmsocipeafthva:ve:ei‘oy of met hods known to those in

the art. Coatin es vur r exal may be
enpl oyed in theg%lﬁﬁ'l' ‘tﬁ'ﬁ‘r f?qhéﬁtb%ﬁo @V‘Tf@"r'ﬂma Y)cq"'f?ﬁn% t he
desired degohdiﬁaﬂfbutdemhatmybpnmkl@ ihdhideta pw&mabmﬁbhﬁiteﬁm,hmhwes may al so be
errploydlolncludln tec u as t osed crlbedanS

Pat. NG. 5,30EYYepaic eglﬂ'g%‘gr’l"@gve a(;gi&;nctgg. %'é‘%gwgldg"e'f BH¥ELi sel y shaped
albrasi veI cdmﬁfmmd 2oﬁﬂleﬁdﬂ&hlﬁﬁl?yﬂ mtm:anFE:t:gm;raeted!ltherIiaebyraﬁ),uld.fs,h}1 ngflayer 100
al so includes a second, or sura posite the first
surface lofm%%ts'g'élg’gﬁﬁmé"ﬂr’ "i’g’e 'S %“5&@ %‘ ‘éfh%tgf?é}'m%‘ft'l’“&ce such as
to the surffmarqﬂe tnhgbeergpldyeelnemenhnufa%ﬂueaﬁtwmammg layehB002€ Bipact tselr f ace i s
adhesively 1

fflxe to the rigid. el 28. Re igure 3, the
pol i shi ng Id§§}'§ °?}?§ﬁ"{fd%§' grs?f %ﬁg‘i‘i}‘%f} g v 5 f°e'?'f(fﬁ\ﬁb’yf{r ough the
| ayer 1800 fischwlirigelding tsdhniguesisaches oz descnhees:acttmmatsubfsaﬁe 9(h@ﬁepe|hmm)
opposite th

| rst rfac The | ayer . | ncl udes a
plurality SF') T?’@Tp‘%’gﬁ%’ﬁ@m S?'g%g i’rﬁq}‘escf’ B‘Ffétﬁ S)P %GQFS Ading froma
cent e][ mt)st Fsgumegd 'l?epdtsh'hgjaytrrldﬁd&iﬁdu&@a&}coﬂtﬂﬁbaamdrﬁce(nmhﬂﬁw)’lg 8{ ox'i'vrrlxlatteht;)
one of two sides eac rst _channe a a
varies al offPPiets gﬁﬁuﬁgﬁ?t}?\r’:@’é a?ﬂ%%ﬁrfacﬁ‘ﬁ@sswa w%‘famétggﬁ“%af f‘f\% channel s
104 i s di nessitespraceof the dgidalemagtd2® pTypichily, teaecond surfae inadhesivelyl i s exposed to
t he %ectr% olu %%51 ;Plgt her eby enabl e the deposition of an anmount of

conducti ve for circuit formation. The channels 104 have a
proxi mal end thmsfenﬁgmd‘aguaslqul&ﬁmgllagerdmireiudnﬁframmm](lm and a distal end

that ext enge, Lo, he,5dacse 6 Bl b VGG DR ceb Gy HARL Lfhybnp Nar T oW

channel por annel “portion 1 ann portion
permts dr abmgpaﬂmﬁrs&mfmsm mbishing lyyee 1800y pitallp mcfudesa rﬂthehty of fostf ace bet ween

the _abrasiye,ar |l A Aithel 18 HBGHe i o IRridsf o, SHELAS sk OF the

pol i shi ng Iayer oA manmer
at 106, and terminating proximate to one of two sides 108. As shown, each first channel

104 has a width “w” that varies along the length of the channel. The width of each of the
channels 104 is dimensioned so that an appropriate area of the wafer 14 is exposed to the
electrolyte solution to thereby enable the deposition of an amount of conductive metal
appropriate for circuit formation. The channels 104 have a proximal end thereof nearest to
25 the centermost area 106 and a distal end that extends to the edges 108 of the layer 100,
terminating in a narrow channel portion or distal channel portion 110. The distal channel
portion permits drainage of excess electrolyte solution from the interface between the
abrasive article 12 and the wafer 14.
The first surface 102 of the polishing layer 100 is textured in a manner suitable for
30 polishing the surface of the wafer 14. The texture of the surface 102 includes raised
portions and recessed portions in which at least the raised portions comprise a binder

material. Abrasive materials, such as abrasive particles, may be fixed and dispersed



30 polishing the surface of the wafer 14. The texture of the s réﬁﬁﬁ 2
I ncl udes raised portions and recessed portions in which at |le % rai sed
portions conprise a binder material. Abrasive nmaterials, such as abrasive
particles, may be fixed and dispersed 7 0 6 APR 1006 WD 03/ 051577
PCT/ US02/ %%ﬁ“\’\f?hi n the binder of the first surface 10EVYY%{#%t be
appreci ated by those skilled in the art that various configurations are
possi bl e for, the polishing |ayer d t abrasive article in_ general. For
exampl e, th “E%R'SF Bﬂg"ﬁf’ e, H‘%‘ﬁ%ﬂggs“ I’gﬁber?ﬁl}’e‘ﬁ@"dp‘i'yd{)?sﬁé'ﬂﬁ?dd" te@Bnfi gurati on
di fferent tthanaddueconfipatint e passiblRAbrtE: pollshpahyer dfddhdibpisit adicie t he Fi gures
5 and descri bea bove. One such altgrpgﬁ%tive woul d be, di stinct apertures or

r

one or noreé prexaipple; the afqrementi BelLtP4impy br eroyiged B3 ng | ayer for the
pur posedof tdéﬁ‘ﬁg'qukh ﬂﬂeﬁht&{ﬁnﬁﬁh 1ats»aiw%>&t@ainga_1agﬁtgs M Resiaed ﬁlﬁi’e;ﬁélﬂe_ SOI .a 4 th
sem conduct or, .waf.er,. ertures may be pravided in any configuration an e
surfaceé of %Q‘%‘B‘Fﬁéﬁg é?"tsl“‘c"fﬂ“"{?éﬁ"eiw&”d JISHRCL apsTIMGEPr QBF OKIOR  aper t ur es
arranged i refdddyf BpRAixes posltiohed aethe polishig Rya Joritke par,ﬁismubmriﬁg’dﬁlamg l'i near
array, and 10 .the |ike. Theﬁgr sent. inventi1on is not intended to be limted
to any par tSPRHPHIP thesxpase rfpdegha samisondygior watel- Shreryres maxbe Previdedigy t ur ed
surface or gnieontigararichland the eurficdlof thd ubrasiod artible Mgy InaMed anFAMmbe ofeaIf act ur ed
from a binder recur%ﬁ?r mat eri al, such ai a resin or gl yneric material,
that can b@PHPETSAFENEST By mApyT WRaReyer U s A cirsulsy sBay inEas ey, bt o | 2l and
fsubs iguenlt !tuchml THé presest i?remfdnﬁﬁdn ]En&nﬂcdﬂﬁ/gé/l'irﬁijﬁ:dlao h@rp_aﬂiaglldr dﬂi?ﬁgifrdtﬂh sui t ﬁbl e
or pol i shi ng.sen conduct or rs. erials suitable for use in the
manuf acturéo'a*'e ‘éh'“ﬁ)lﬁ’fef’émthﬁ“’F‘ﬁ@é’%“i"iﬁWﬁ&"é‘“ﬂ?@&rﬁWc bi nder precursors

OL i gi nal :c y in aTﬁetc msamh gﬂgﬁiﬁhﬁb&iﬁnufa&?ﬁﬂﬁbﬁl@@hﬁ& paednagldgnegl,bﬁdnder duri n? g
t he manuf acture o e.abrasive article. The . harden I nder i.s in a solid,
non- 11 owabl RSt oFAFObTEHS BRFTAL ) G0 b repaspd tbely i1 o CR BAREBI S8 ¢t or i al
or the bi nasiteriaband bebséquenivdolidifisthoncuraite a pvide hhirdéned mateddllseitable f&0 bei ng
crosslinked {e.qg., a thernosetting.resim. It is also.wthin the scope of
Cho s 1By on et Ranaey WA sl el ot isp s R s e

cr ossl i nkegolishingddyer intladervggahic dindérgesesors origimitlk innfldwableabtedmt ve article, the
bi nder precursor,is.exposed,tq the appropria onditions . to solidify the
bi nder . FoFo'&‘igEt%%tf’Fﬁﬁé&e@E‘BFergmgﬁheeﬁ%@%g‘Hm03&5Pﬁasé °15‘:'°3%3F"§or s, the binder

precur sor inardenegddindet it in atsblizl, aghpllowable atate. Fhelsigder sanbe d@medfromiat i at e t he 25

pol yneri zatj on qr..curing and,tq formdthe binder. [Thus .after curing, the
bi nder pr eé#f@gﬁasf'gm%%\fé&eggﬁ frﬁ%@aftoﬁ'l‘erq et tee"algéﬁ?f se?apaalee%tljur sor may be an
or gani2z0 natbeing adosslihieetl (¢.55, axthgrmbietting fesin® i Ihig also within the scope of this invention

to have a mixture of a thermoplastic binder and a crosslinked binder. During the process

of making the abrasive article, the binder precursor is exposed to the appropriate
conditions to solidify the binder. For crosslinkable or chain extendable binder precursors,
the binder precursor is exposed to the appropriate energy source to initiate the

25 polymerization or curing and to form the binder. Thus after curing, the binder precursor is
converted into a binder.

The binder precursor may be an organic material that is capable of being
crosslinked and/or chain extended. These binder precursors can be either a condensation
curable resin or an addition polymerizable resin. The addition polymerizable resins can be

30 cthylenically unsaturated monomers and/or oligomers. Examples of useable crosslinkable
or chain extendable materials include phenolic resins, bismaleimide binders, vinyl ether

resins, aminoplast resins having pendant alpha, beta unsaturated carbonyl groups, urethane



crosslinked and/ or chain extended. These bi nder precursors can be either a
condensation curable resin or an addition polynerizable resi HLB @@q ddi tion
pol ymeri zabl e resins can be 30 ethylenically unsaturated nonoRer / or

ol i goners. | es of useable crosslinkable or chain extendable materials

i ncl ude pl’f\é‘hﬂﬁ’qs "fesins, bismaleinide binders, vinyl etHH&TUOYEIH

am nopl ast resins having pendant al pha, beta unsaturated carbonyl groups,
urethane 8 0,6 APR 2006 WD 03/051577 PCT/ US02/ 32864 resins, epoxy resins,
acryl ate r SSISSPOXIESINS,PoEats E5ips a7Ylpty EWYé%rﬁ%ms'ﬂ?»é%ﬂfWﬁ'&?}H@ﬁyde resins,

| socyanur atréins fisdcdhuralGesinspdcBlhted Rethiad fesing SbrpRated @ﬁd’xﬁ kedin€Gr MP@Ys I €SI NS, or
m xtures thereof. Condensation curable resins may be used as wel | . Phenolic

resins are ly used 5 in abrasive article binder because of their

t hermal pr Opertmﬂensaawch.aml-dsmymapwasemdveﬂawmefc rei ik Widgly uddaer e are two
types of phe gollc I’e|SI ns, .resol novol ac., Resqgl e phenoljc resins have a

nol ar Pati d® Aftigle pinder hecapse HEH ezl P@P@'Hfse?vatlﬂﬁy spstaplease afp one,

typically hatdng mm“@m&pﬁenblnaresah@v&blasndmuw mcne mndsml ar ratio of
f or mal dehyde, phenol of a th!&n to on to one. es of commercially
§igrmaiapira

avai |l abl e ﬁﬁ@ﬁg?‘i"é"f‘%’ém@" o pheg Sﬁﬁ'ﬁﬁhﬁ’y"ﬁﬁ@ (PBtenanmes " Dur ez"
and "Varc u |JaﬂPI§Bt\§&ﬁ|]§$€lrﬁ ©813.0:1Gh €NBV6I€J: &s.ﬁﬂsam a moBBﬁh@@P%mfaldéﬁ}Ws ant o,

" Ar of ene" m@i nd Chem cal fgﬂo &5 from Ashl and Chem cal Co.
Lat ex resi rR 31 9Ong oge- Fe'ﬁ“f“ﬂ@” prereily pypilablephienclicirgiswi t h ot her
_reS: nzo Latclﬁme hosd Hliawﬁaﬁthbﬁad&‘héhﬁﬁ“Dﬁnei’ aaeravrahﬁn” fvdnf Ocoideplienol i ¢ resin and
i ncl ude acr onlt ile

b di ene e emyl sions, butadi ene
emul si ons, ﬂ'@ ’s%?ln@ﬁle&@'fﬁl"g%ﬂ’s A éﬁM%l&f“fgﬁé‘"‘i E? @8¢ . These

| at ex resi ngmwpef,egmgﬁma{einﬁam@l | abl e from a variety of different sources
I ncl udi ng: "Rho and " Qﬁw ff" corrmercl al Ly available from Rohm and

Haas Conpany, " ‘eé‘)(ﬁst"?lmyé W“BWWW“W‘HVHW’%F@'“homAH

Product s &Laxemeeihs&saehimroresmmammlaphmc redivtbAdincladmBionitak| y avail abl e
20 Ch m cal commercj ally avail abl e

f R hol d "
T om B E " BuRif emusen g AtYe psions TR AR BT SOPP PSR a1 1 o

and Ru bber afdcombinditens Eheteof. Thesenamexresisl aye @mekoﬁubevﬁlhlﬂﬂfrbﬁh varidBusfaf on”
conmmerci al | aval | abl e f .0, . 9 conmer, I a vai |l e from
Uni on Car b fsTeni5tes ipgl 'Ws lﬁﬁé@" Eul Qf'ﬁgﬁ s ool B’ é‘ﬁﬂ'ﬂ zed by the
ring openi ag H%C&updinyemexcrﬁle aicESfan&”Ic&ﬁhudﬁllmﬂmﬁcﬁn ABWudfte&l ns and
pol ymeri ¢ %RQXIXa!s 3! J‘ks)mthemlﬁﬁand “Tylac” commercially available from Reichold
20 Chemical Co., “Hycar” and “Goodrite” commercially available from B.F. Goodrich,
“Chemigum” commercially available from Goodyear Tire and Rubber Co., “Neocryl”
commercially available from ICI, “Butafon” commercially available from BASF and
“Res” commercially available from Union Carbide.
Epoxy resins have an oxirane group and are polymerized by the ring opening.
25 Such epoxide resins include monomeric epoxy resins and polymeric epoxy resins. These
resins can vary greatly in the nature of their backbones and substituent groups. For
example, the backbone may be of any type normally associated with epoxy resins and
substituent groups thereon can be any group free of an active hydrogen atom that is
reactive with an oxirane ring at room temperature. Representative examples of acceptable
30 substituent groups include halogens, ester groups, ether groups, sulfonate groups, siloxane
groups, nitro groups and phosphate groups. Examples of some preferred epoxy resins
include 2,2-bis[4-(2,3-epoxypropoxy)-phenyl)propane (diglycidyl ether of bisphenol A}]
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groups. For exanple, the backbone may be of any type normally associ at ed

with epoxy resins and substituent groups thereon can be any gr O6pAPRrI8# of

an active_hydrogen atomthat is reactive with an oxirane ring at room

t enper at uMP @ gsr"@sent ative exanpl es of acceptable 30 sUB{YOUERE gr oups

I ncl ude hal ogens, ester groups, ether groups, sulfonate groups, siloxane
h

groups, nitr roups, and_ phosphate groups anpl es of sone preferred epoxy
Jesins i ndf e -"M%’["JPIBFZ': !'%B@bgsﬁﬁ&fgggﬁgwwwan@%w gl yci dyl

et her of biiopdraind FEgdh]1061 FO aail AFRRréih Ok MR AR 0L S DERPETY, ¥R /332864 and
commerci al | | | e . materials wunder rhe trade designation "Epon 828",
"Epon 100 diﬁi@“i@@ﬁﬂ%@@%@%{i- °§'b‘iaéé?-r%‘h?'§H'éﬂb°°E??@r¥f%l‘“°&9?, " DER- 331",
" DER- 332" gm_myrm%l g a%&"noaf_égﬁahc&b&dﬁ nﬁvmt}(ag.\r(]v‘ml %mhd ‘fﬂ(iﬂ]-@fjﬂ'rer su: tabl(e
epoxy resins  jpcl.u Ci, et hers of phenol fornmal dehyde novol ac (e.g.,
"DEN- 48 | 2% bgkme%?'ga/ "?{éﬁ"l abl e from Dow Chenical Co. Ethylenically
unsat urated bi NE@yleRiERS whatkaledbiderd pRedukER nAYinRRIBE Aol ROMBRMePsr Ol | gomer
havi ng pendant al pha, b&fg&lunsaturat ed carbonyl groups, ethylenically

unsat ur at e PIEIRE ARYIRE RSP RBrisfasinsatyrated carbonyligeqyps, sthyleaieadly rononer s,
acryl at ed whehhaeEmomdhic8dBligomeRdehilatddashe RMGMENE OADRERE, raﬁrlylafed Qlettérer s,

et hyl eni cal |y unsaturated nononers 10 or di|uyents, acr te di spersions or
i ur o ¢ IR s e Rong BPIRGter AlseEy Sy PN S P BER  one
pendand al pR@lucheeribfsdiipesiohsd niatreOmyreof) The!imiRelastBARE pre@ir®Es Ol | goner .
These materials are further described i‘g L{Pﬂ% Pat ent Nos, 4,903,440 and
5, 236, 472, P least ops RBgant alehay Refazinsaturpied parbpnyl axqup perpoleculgfe” of hyl eni cal |y
uns?t ur at e@lifcﬂﬁi.o'mm’sémﬁferi?ﬂ ﬂr@ﬁ?@d’rﬂfd&ﬁb&dhﬁUfSDP@édﬂNﬁi ?90@40 aﬁdlr unct i oRal :
trifunction . 15 tetrafuncti,on or .even higher fupctional jty. The term
acrylate i rf@?&g& '1’?5‘51“}?“38’?&‘71’ g‘i"@%“@ﬁﬁ&“‘ﬁﬁ%cﬂ?%ﬁ?[ﬁ@@ﬁ%‘ ethyl enically
unsat ur gt echﬁlabme}e br glighMers may be -?mmnebk&nhpﬁmgctmﬂpmnbmnalrw pol yme (r]I i C
conmpoupds thaf contain ato of .car.bo rogen. an oxyge an
oot ol Ty tehahrisgar B e ASFRU e L ERIEE e OSHORPSAERD: both ar o
general | y pictacripfates.nSittable ethyl@fidatly unshbiited dimder phstutéars inainde botlea gr oups.
Et hyl enical |l y 20 unsaturated conpounds preferably have a nol ecul ar wei ght of
Feod ¢ han ASDRITeTE 108 BOIMAES SHPRLBTCE FahY S5t & bt RSP RBAN he 1 oact | on of
conpounds @Rylen,) and BigtioBaliyphiadgdes and Thelalugeris0 Oxygh @Lfifogeh aldins phigth &re pol yhydr oxy
groups and unsat urated garboxyligc acids, such as |ic,acid, methacrylic
Sci d. it ac@RIFEAIY pregent i efhet, St uresage. amide pria ouR, KifvISpigoLy
20 unsaturated compounds preferably have a molecular weight of less than about 4,000 and
are preferably esters made from the reaction of compounds containing aliphatic
monchydroxy groups or aliphatic polyhydroxy groups and unsaturated carboxylic acids,
such as acrylic acid, methacrylic acid, itaconic acid, crotonic acid, isocrotonic acid, maleic
acid, and the like. Representative examples of ethylenically unsaturated monomers
25 include methyl methacrylate, ethyl methacrylate, styrene, divinylbenzene, hydroxy ethyl
acrylate, hydroxy ethyl methacrylate, hydroxy propyl acrylate, hydroxy propyl
methacrylate, hydroxy butyl acrylate, hydroxy butyl methacrylate, vinyl toluene, ethylene
glycol diacrylate, polyethylene glycol diacrylate, ethylene glycol dimethacrylate,
hexanediol diacrylate, triethylene glycol diacrylate, trimethylolpropane triacrylate,
30 glycerol triacrylate, pentaerthyitol triacrylate, pentaerythritol trimethacrylate,
pentaerythritol tetraacrylate and pentacrythritol tetramethacrylate. Other ethylenicalty

unsaturated resins include monoatlyl, polyallyl, and polymethallyl esters and amides of
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acid, and the |ike. Representative exanples of ethylenically unsat ur at ed
nmononmers 25 include nethyl nethacrylate, ethyl nethacryl ate, ﬁre@%
di vi nyl benzene, hydroxy ethyl acrylate, hydroxy ethyl nethacry &t 2Iqqﬁdroxy

propyl ac ydr oxy propyl nethacrylate, hydroxy M &at e,
hydroxy b éf'ﬁ"ﬁﬁ" acryl ate, vinyl toluene, ethylene A]%'?’g@é | at e,

pol yet hyl ene gI ycol di acryl ate, ethylene glycol dinet hacryl at e, hexanedi ol
di acryl ate, Iene tri riacryl ate,
30 gl ycerol®® fsypush gﬁa‘ﬁﬁ%@'&f“ﬂ”& E"Sﬁ I??'Paa%raﬁgﬁ'dlalbi &‘8} tﬁﬁ‘#t ol

trimet hacr ;okhat muogepemttamngtdmpoumls inchte ma(arayiyab:qmmj:mmuw yBhritol

t et r amet hagr. e. her, et hyl eni cal | tur Les I ncl ude

monoal |yl , C"b‘é E’ryla?ﬁm‘%ﬂgﬁ'ﬁgfl W’ét‘?‘féﬁ'ﬂ"%)lﬁ"’ ehypay @Fof 10 0 6 APR 2006
WO 03/ 0515Rgﬁﬁfdemnﬂeﬂﬁmryhmmx%mgl -pyeblitone, &ud:N vaiy1- dilpaidoyd pht hal at e,

di al lyl. adi pate, and NN-dj her r&g,en cont ai ni ng

| di i de. St
conpoufds i ncl u{igcqurastf?rg%tpgﬁa%@ﬁfl%%ﬁ%egg@gﬁw egm“f
tri( ZhHFt hmmawmhy\aﬁgmlléastmt panﬁm mlatagmyﬂd aefusther de&hhgd nﬁUrS( Pgmtde .
N net cryl am r | don an
N- \r/re ny?/ pi 3‘@’1’%{5%91 ‘E"ﬂ'@&fﬂa{}ﬂﬂ“ %ﬂ@%’ va‘f“? %Ep’ﬁéﬂ’%ﬁ“ﬁ%’ “fagca e pendant
acryl ate gﬁamaﬁyldtebﬁm&ydraxyethyﬂ)émmumwes havi ng at | east one pendant
acryl ate group re f Q'P'"[' descr

] iP%%Ei Qe U..S. Fatent . No. 4,652,274,
i ncor por at ed he lﬁe G dre Ay Bl rters Of YEoxy feipitipted isoqyansteexisndedt o mat eri al
I s a t1fi acpylyestees arfpolyether. hl;‘odmleyoia:binyiex)clailg m;lab‘luma;tlaed vethanksinelddeur et hanes
are acryl at, ted £ » 10 pol yesters
or pol yet heﬁgﬁgﬁﬁr%ges o?a 8"‘5'%“‘5\7}] W%@Py gﬁ@ﬂﬁﬂpet hanes
i ncl ude u«a‘nmmsmzmmmrmme Rhdcorn Spbridiias. Eb@lmdaqumld "CMVMD 6600",
" CVD 8400" 8805" rom ec.i alties.
Acryl at ed %Q{Eggcg@cm% wsaflgﬁes %arcgykg Seeﬁs%'ﬁgg'f’ﬁé E’ﬁ'“as the acryl ate
esters of lEkapﬁesmfhorﬁrnapa&yavaMleracrylaEﬂamxﬁeemchﬁc t(dvﬂ)ﬂﬁ&O”a‘l‘(tMDavai | abl e
acryl « 3 and "CvD 3700"
avai | %&@ﬂ@ea%ée g?"f P‘é@%&ﬁ ‘F&'Glgfs detai | s concer ning
acryl at e d| sperﬁddmmabnmllmnémunghcrﬂntdﬂnﬁcrsﬁas cantbe Kmnd mEU sm;eamo o
(Fol | ensbe<§)3,78 %l )t 3 J@&m&f ae{eﬁ)%efe grence. is also within the

scope of thi's | n e a par yrrerl zed et hyl eni cal | y
unsat ur at ed mr%mbommhl@mdémlsmvemmsmsealﬁ@ma@qwmmeazedan acrylate 20

TEROE! Sl kA R B iA R A LM, 2T
the r ée ul t imogorpexican kel dartially polymerized and incorporated into the abrasive shurry, The
degree of partial polymerization should be controlled such that the resulting partially
polymerized ethylenically unsaturated monomer does not have an excessively high
viscosity so that the resulting abrasive slurry can be coated to form the abrasive article. An
example of an acrylate monomer that can be partially polymerized is isooctyl acrylate. It
25 is also within the scope of this invention to use a combination of a partially polymerized
cthylenically unsaturated monomer with another ethylenically unsaturated monomer
and/or a condensation curable binder.
In the present invention, acrylate and epoxy binders have been used. Suitable
acrylate binders include 2-phenoxyethylacrylate, propoxylated 2 neopentyl glycol
30 diacrylate, polyethylene glycol diacrylate, pentaerythritol triacrylate, 2-(2-ethoxyethoxy)
ethy! acrylate and others. Suitable epoxy binders include bisphenoi A diglycidyl ether,

11



pol ymeri zed ethylenically unsaturated nononer does not have an exg iﬁ &ﬁ
high viscosity so that the resulting abrasive slurry can be coal BAPR b or m
the abrasive article. An exanple of an acrylate nononer that can be
partially pol marlzed Is isooctyl acrylate. It 25 is also within the scope
of thlSIﬁ&éP% &7t o use a conbination of a partially pdf P

ethyl enically unsaturated nononer with another ethylenically unsaturated

nononer and/ or a condensation curable binder. In the present invention,
acryl at e ank-byienegioldigiyeiayd ethenasd gibern Theenoxydindesisanebe curedyt at e bi nder s

i ncl ude 2- pRABMETGHWIH Afifck] Adides 0PSRN hBERAGoRmeRARENT YI 9l ycol 30
di acryl ate, pol h")t hyl ene gl ycol. diacryl ate, gent aerythritol triacrylate,

2- ( 2- et hoxyet hoXyg abrasivegea 'a&PW'&t'Ee'é'ﬁﬁlcﬁﬂt' opignakagdditiveseyeliads bi nder s

i ncl ude bi Sa@h@ﬂ@hatérﬂIsﬁvfaésmdmhcaﬁbmﬁrdmvas;tc&pﬁ,gﬁp&@Q@a@ué{@,f@ﬂr&é)ﬁ1577
PCTI USQ2/ 32861 |, 4- but anedi ol diglycidyl ether and ot hers. The epoxy binders

can be Scur capanding agsnisi Abers, eisialic agentniniiisors, é‘iﬁPﬂ@ﬁ‘EégcnﬁfyP@&sﬂ's@aﬁfﬁl yzed

pol yner | zatmman&h.%nﬁgag&ts,vs%rfmw ﬂgnei‘ts iy, UV SHSelsARd GAPknlig | Ude opti onal
addi tives, such as, abrasive materr al surface modification additi ves,

coupl i ng ageriis Ths pimewntyefshesesmaterialy g selectsd to.prnyidsitheprongaiss desirgd; ber s,

antistatic agentfe abrddive bGdtiAg May fHAR SAHPrIRE a PR IZEr. 1P Ex‘aﬁ BRa4ditich&IFS »
| ubri cants, vvettl ngwrﬂents surfactants, pignents, WV stabilizers and

suspendi ng theRjestisizer wih increass therczodiility ﬂfégee“bt‘PétVEP?a&F%a"drS@ﬁ@él'eé&'F@UI to provide
the prigper tunﬁlsr IshPdieds€ BxanlpIQ of Plasiivizit€ inchidd ;bdl}&nﬂ}ﬁ%lcfridé Lyl pRiAMid Se a

pl asti ci zer. eral, the addition of ~th Iast|C|zer w Il 'increase the

erodi bi | i t ylk b‘i"ﬁg phthplate, rolyvinglaceta PQWH'"K'&PGPE‘H ‘ieﬂ'éo%\?é?"&lﬁ‘thiletebl nder
hardness. EiRbRdis, aafpaehﬁﬁgeb&hﬁe{tés ws&w%mﬂ&mﬂms, fswtﬁ,isuemﬁ di but yl

pht hal ate, alk I benzyl A pht hal at e, | yvinyl acetate yvi nyl al cohol ,

cel | ul ose ¢lihep Ph‘ﬁPh“FFaF‘&feéyi P@W%iﬂﬁ'@"?ﬂ P@“b'%'P'ﬂ)‘dh@Wfirfﬂdﬁ'éﬂihﬁat e esters,
pol yol s and them-.ﬂﬁarsivua&ahugeénf&rmbrtspmbrﬁhfrmﬁl.pnsdmmwtbu eomphate, tricresyl

phosphate, castor oil, conbinations thereof, and the |ike. The abrasive

coat | rié carFoatiRes ﬁ@'!"e@ﬁ‘ﬁ’a ip some igstangerayithdhe appropriate.filler andamoypiethe filks 15 coati ng.

Conver sel y,mdylinchéabEthé E10diBIGAT thelabriasivetBatBP AGNIet Bh Barditlidt@maret aggouNt ,  t he
filler may increase the erodibility of the abrasive coating. Afiller is a

parti cul at ePpRlbyRsAN ayerase matsus! siz S?“mt“&ﬁ“ & tor SOguicremetetsi tpically 7o range

bet ween 0. befwepPtoB0GKiQ0RE®YS S Exdmpls 6Bstil flRA! HERA idvedtdn FRIuEE: Ricpaiet €1 S.
Exanpl es of useful fillers for this invention include: netal carbonates

(such as capbpuaes CaFbRsralcumcarbanat Chath. eal¢its, meph fpvertineg@blepte, marbl e and 20
| i mestagne)  linfstod), LAk MBORAREIIR EroRRAE) 3bdium S£BHNHE) HahbNRRsfbonsIBRINESI UM

carbonate), 'silica (such as quartz, glass beads, glass bubbles and glass fibers) silicates (such as talc,

clays, (montmorillonite) feldspar, mica, calcium silicate, calcium metasilicate, sodium

aluminosilicate, sodium silicate) metal sulfates (such as calcium sulfate, barium sulfate,

sodium sulfate, aluminum sodium sulfate, aluminum sulfate), gypsum, vermiculite, wood

25 flour, aluminum trihydrate, carbon black, metal oxides (such as calcium oxide (lime),
aluminum oxide, tin oxide (e.g. stannic oxide), titanium dioxide) and metal sulfites (such
as calcium sulfite), thermoplastic materials (polycarbonate, polyetherimide, polyester,
polyethylene, polysulfone, polystyrene, acrylonitrile-butadiene-styrene block copolymer,
polypropylene, acetal polymers, polyurethanes, nylon particles) and thermosetting

30 materials (such as phenolic bubbles, phenolic beads, polyurethane foam materials and the
like). The filler may also be a salt such as a halide salt. Examples of halide salts include

sodium chloride, potassium cryolite, sodium cryolite, ammonium cryolite, potassium
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silica (such as quartz, glass beads, glass bubbles and gl ass fibers)
silicates (such as talc, clays, (nontnorillonite) feldspar, m'ﬁtg, PR30ET UM
silicate, calciumnetasilicate, sodium alum nosilicate, sodiumsSillcate)
metal sulfates (such as calciumsulfate, bariumsulfate, sodiumsulfate,
al uni num SYRAPUMEAI fate, al umi num sul fate), gypsum ver BV 00d 25
flour, alum numtrihydrate, carbon black, netal oxides (such as cal cium
oxide (line), alum num oxide, tin oxide t&‘e._g‘i stanni c oxide), titanium
di oxi de) arietrafiuergboate, soptjumctetrafluprebprate, silicen fuotidesshetassivia phloridéer nopl asti ¢
material s (Rgh¥amd HRHAL CExaRpleY 8F Mkl theludd i SeddShismuR Qbbat hy! ene,

pol ysul fone, pol ystyrene, acrylonitril e-butadi ene-styrene bl ock copol yner,
pol ypr opy| caftimonyeeadamium, ipy Hiapiym. %eymw@slmﬁ@sﬁllewp@%wmmaw) and

t her noset t i HghuI0mpdindy, k.absﬁtew.ﬁa?:ﬁis@q@ggm &?Egmg.hf%lﬁed a@.ﬁ@eé (%f?ills}ﬁv‘ad&

pol yur et hane foam materials and Il1'ler may al so be a salt

such ad a Hus mepst tobr o reprsentayveshowing phfillese andt is gotimpentdelencompass dn chl ori de,

pot assi um cgjpspl ite, sodiumcryolite, ammoniumcryolite, potassium12 0 6 APR
2006 WO 031051577 PCTI US02/ 32864 tetrefl uoroboate, sodiumtetrafluoroborate,
silicon fl uori dBxamplesofantistaiin agentoinelade graphitg pastan hlackhasadiugeoxidex anpl es of

metal fill eoRdukie!pdfifers! Huthecta@dnd e A lese GRRALE agend Bie a0 i 20 M UM i1 0N

titanium Qher mscCellaneous fillers include sulfur, organic sulfur
conmpounds, Y8 dstentNosghfl 2044 137,842 and 1,208 384, ncerpamstpd berginiterdyed exanpl es of
filleng 5 gifref@ant to be a representative showing of fillers, and it is not
meant to enconpass all fillers, Exanples of antistatic agents include
graphite, car boFhedtindexpreqpsapmpfitheg ceneprise eensng agent, A psing pgentis ahunect ant s,

and the IiKﬁmmﬁmexa%inﬁ&ﬁémcaﬁg:%me%sméﬂiaa&p&%samkmyprﬁces?&kﬁnt Nos.
5,061, 294; 5,137,542, and 5, 203, 8384, incorporated herein after by 10

ref erence. ﬂm&ebxnﬁq@mmémzﬁmm % hinden ckhe demmepringagent enpomagsseigent . A
curing agerlﬁitiét&sﬁ:hotﬁmtﬁfoh?{:(atzﬁﬁétan@ﬁJtipa?orE.OIHeQHoblﬁTaﬁd ot BaliRg € the

pol ynmeri zation or crosslinking process such that the binder precursor is
converlfed iagens wil dependdargelyronsthe ehemistry of the bindss precssEonpasses i nitiators,

phot oi ni ti at or swheRhele¥Sked saifide mtdf}fﬁfsﬁihéla{%hﬁo i%@iﬂ!#&fabaﬂ&k ha@fsCf the curing

15 agent wi |l depend |argely on the chems 'éOf the binder precursor. Wen
t he text ur depreiy theamaterialy sane splgetedsranany|ofg warietyod mateeiplp glés e ive materials

therein, thgordRicabladleSmiathiRdAFrEMmictsel rARHARMaP be itk foflis¥ iPhe ML €ri al s.
For exanple, " inorganic abrasive materjals_ and/or organic based materials

may be sui tagisiee Inogganigabragiyes materials can be divided into hard inorganic abrasive materials
20 (i.e., having a Mohs hardness greater than 8) and soft inorganic abrasive materials (i.e.,

having Mohs hardness less than 8). Examples of conventional hard abrasive materials
include fused aluminum oxide, heat treated aluminum oxide, white fused aluminum oxide,
black silicon carbide, green silicon carbide, titanium diboride, boron carbide, tungsten
carbide, titanium carbide, diamond, cubic boron nitride, garnet, fused alumina zirconia,
25 sol gel abrasive materials and the like. Examples of sol gel abrasive materials can be
found in U.S. Patent Nos. 4,314,827, 4,623,364; 4,744,802, 4,770,671; 4,881,951, all
incorporated herein after by reference.
Examples of conventional sofier inorganic abrasive materials include silica, iron
oxide, chromia, ceria, zirconia, titania, silicates and tin oxide. Still other examples of soft
30 abrasive materials include: metal carbonates (such as calcium carbonate (chalk, calcite,
marl, travertine, marble and limestone), calcium magnesium carbonate, sodium carbonate,

magnesium carbonate), silica (such as quartz, glass beads, glass bubbles and glass fibers)
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article. Inorganic abrasives materials can be divided into hard inorganic
abrasive materials 20 (i.e., havi ng a Mohs hardness greater than 8%3 ﬁj sof t
i norgani ¢ abrasive materials (i.e., having Mdhs hardness |ess 1{) &ﬁ
Exanpl es of conventional hard abr asive materials include fused al um num

oxi de, heXMO®BEIEd al unmi num oxide, white fused al um nuRCIYEYIB64,| ack
silicon carbide, green silicon carbi de, titaniumdi boride, boron carbide,
tungsten carbide, titanium carbide, dianond, cubic boron nitride, garnet,
fused al uniHigatesi(suchps talc, cms,gmnt@@v"oam)é@#w’ migacalcimsiligate, @lkim i ke.  Exanpl es

of sol gel nﬁ&&nﬁ&dté/%dm AlithRbsHlicaRsolim sfliékté)dndtdl s.hlfaﬁs (&t Krhichigs. 4, 314, 827,
4,623, 364, 744,802 770,671; 4,881, i ncor por at ed hereln after

by refer ené‘éfa‘%?ﬁlsé@a%@%mﬁ %%P“’%&?di"é}suﬂfﬁ'&rﬂ@&wwﬂn sty ve material s

i ncl ude si gjgcsam didofiRum ikl dl8ee, graphfieinRial &@aekesuctzdsrcﬂemh%mdk'(meal a, silicates
and tin oxi Still other exarrpl es of abrasive materials include:

net al Tar balvminua qxidg titaniun digxide) apd @ﬂﬁ'ﬁ&ﬂﬁs@ﬁ @wf*tqﬁ&alktum@a!ﬁéq),tr@tai marl ,

traverti nemRRRIR (R, RAC cdpbtraad M8 Gike) affhé ik Magnesi um car bonat e, sodi um
car bonat e, gélESl um carbonate), "silica (such as quartz, glass beads, glass

bubbl es and gl %8"1%?%rvsynama'ecﬂih&%@@@nwewmgwemﬂcwmz/ 32864
silicates ca%ﬁrﬁﬁﬁl Eherfnlide/ ly&@%lﬁ&ﬁjl&de%b&@[}‘on@eﬂo%@éﬁe m ca, calcium

silicate, aS|I|ca sodi umal um nosi | i cat’e. sodi um silicate)
netal sul f aﬁrﬂsn-véﬁwgﬁe@mq wmk cgm'xre&@olm'@wlm asglet palemers odi um sul f at e,

al um pym Sg&l#gﬁsn SMbhdR! ﬁ)lyu?étMﬁé peIyureAl Inf 10k ﬁ%d,comemmmc@w% BBl T i hydrate,

graphite, oxi des (suc as calciumoxide (line), 5 alum num oxi de,
titani um dihsmaplapticnelymegsion use v the iprestiqnypaiypically haveiaighdualingt e) | net al

materials fdipa wgmqeap@:m%mawgnmka@wvmvaymempl astic abrasive

materi al s can be ormed froma thernoplastic material such a

pol ycar bontemnopjssticyabrasiyg paticiea Onggpchansthod is tpextsude the thereoplasiin gﬂbmer one,

pol yst yr eNgo eidvghté L-.égmeﬁtg hadqné;.t&amése aémﬁty rnm sEderBP U atively,
pol ypr opyl ene, acet al Eolyners vinyl chlori de, polyurethane

Dol YOESn " g isrmeniscAshiieh Gt molde oy desvas sRpv@nbvaricl s, DI ot | ¢
pol ymers f pioldiSrdebss kdifvelcBMpredsidamaiddg dr Yiidchisd :hb’ldfﬁEV?heapli}.hQXbrﬂ?Jet i ng

terrperature or good heat resistance properties ere are several ways to
forma theartigesicasbe fermed from a crosslinked pahymer.dixomples pf Gresslinked padymess ext r ude t he

ther mopl asrmradcpgw erdsm; %%ﬂﬁﬁ?&ﬁ&%mﬁn@&%x h@ids, GitlandilkeS € Segment s
into the desire Al ternatively 15 the t erm)lastlc pol ynmer can be

nol ded i nt frmpldebydes i"’r"—%‘ﬂe pins acrylgted ﬁﬁ?ﬁ‘ﬁ“ﬂ‘%@’% @'ea*ﬂ’ﬂ"éldefﬁ‘ﬂ? @5y process can
be coppr esabGanuiit Rk a@YlatedinehhrieResind AN epdiySesisARd mfnAR RS0y S

These crosslinked polymers can be made, crushed and screened to the appropriate particle
size and particle size distribution. Both thermoset and thermoplastic polymeric abrasive
particles may be formed by emulsion polymerization.
The abrasive article may also contain a mixture of two or more different abrasive
25 particles. In the mixture of two or more different abrasive particles, the individual
abrasive particles may have the same average particle size, or alternatively the individual
abrasive particles may have a different average particle size. In yet another aspect, there
may be a mixture of inorganic abrasive particles and organic abrasive particles.
The abrasive particle can be treated to provide a surface coating thereon. Surface
30 coatings are known to improve the adhesion between the abrasive particle and the binder

in the abrasive article. Additionally, the surface coating may also improve the ability of
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particles can be fornmed froma crosslinked pol yner. Exanpl es of crosslinked
polynmers include: phenolic resins, am noplast resins, uret han@ rﬁﬁi'lﬁhﬁ’
epoxy resins, nelam ne- fornal dehyde, acrylate resins, acrylat @

I socyanurate resins, urea-formal dehyde resins, 20 isocyanurate resins,

acryl at ed WRBVRLTE resins, acrylated epoxy resins and niB&HVWEBHL, eof .
These crosslinked polynmers can be nmade, crushed and screened to the
appropriate particle. size and particle size distribution. Both thernoset

and t her notebmsixe pasticlesie bedispersedin the bingerprecursers Aligmratinglys 8¥fe6d by enul si on

pol yneri zatchgtings chhglted jpiRe the ChrfihEchimdterdtissof AR sBitRg AoribivelparileOf two or
nore different abrasive 5 particles. In the mxture of two or nore

di fferent abrasinbfe Babddintne the pbishing Rerdohpades a Rdddened XfylRabihde Rde Nay have
t he same averaﬁgvgartlcl e size, or alternative t he individual  abrasive

. I [
particles Mg ¥ CSPE COMPREING O S Bt IRnemEns.Jispersing ageRt inatesand ey aspect
there |5 may a:ll?_ﬁluﬁliﬂgigﬁi. UMhe aélate ?&lrng,&ainme.gkanyladauaﬂdgfwni BartoRfer gﬂBitdh,r m@?i c abrasive
particles. abrasi v artic can be treated tq provide a surface coating
t her eon. Sape WW“‘E‘@E T?@?'@ﬁé"&gﬂiﬁﬁw E?SPWﬁP‘?f\P@‘et“H&A&&ﬁ@é‘P'(‘)n bet ween t he
abrasi ve pagiroweLSRIO03® BRI (B) 2pRNoxybthylabi9laRRbBhdee the tbdecdeSignaigeli tional Iy, the
surface coating rr@/ al so i nprove thegdaegl Ithtg/, of 14 0 6 APEl 2006 WO 03/ 051577
PCT/ US02/ 3288WMenR A Asditpersipg pgsnt s addet! i thebindes prerussonsych a¢ ik spinder
precur sor . pBYR! Chie/sTWallingttrd, ETUnd& WRlt008esizadtior ' DRperBdDI 1TPI BV E t he
cutting characteristics of .the result |_ng'§a,bra5| ve particle. In one
embodilfrent initigtepohanerizsion,gn initiatlor isresentiin the binder prequiss quch @s ethngwpander nade
froma bi ndfpachie 8o Salable HOMIibd Ciday HTaBALWA, MY ABRMTRoRide dbradiRr Si Ng agent,
initiator and 5 an al um naB%F t.. The acrylate resins, comrercially
avai | abl e PAGREIBaliodr added tolhgbindepprecursor o impart anabrasixg thataglgr tothe _ heopent yl

gl ycol di aghihedtafticheOlORe WRH Bbradivias tTiastealpRsdlgnad dvailable R FidRTorpobr 9003" and
(2) 2-phenoxyet hyl acrylate sold under the trade designation ™Sartonmer SR

339. A di speMsY®gNYgent is added to the binder precursor such as that sold

by BYK Chem e o llingford, CT under,.t t rade desighati on "Dysperbyk Dl
oL PR CIGT o e i pa v shaped gt PRIy o prock shaped SPRRE MRS B re. bt ncior

precur sor gsathRompositdimpkisiayabradive particigsfixed endilpersawathirdbisdef. e C ba G egy of
Tarryt own, .. Al um num oxi.de abrasive articles may al sqQ,be added to the
bi nder pre Y5Paftigles maybe chogen aqyp%&g\}%thg H%Fp%l@ﬁ@‘rusf"cg‘ ingcongiderationdy article.
One such alteatiface béifg polishead the debipiddardhessibfithe Hxitbleablagivds| dofhier r o Cor p. of
e e oot R 95T e 2% TR e Thifes RIS b Pl 51
20 hardness within the range from about 2 to about 10. Abrasive particles having hardnesses
within this range will provide the needed level of abrasive action for polishing conductive
materials in the semiconductor workpiece.
Referring to Figure 4, a section of an abrasive article 12 according to the invention
is depicted. The first surface 102 of the polishing layer 100 comprises precisely shaped
25 three-dimensional fixed abrasive composites 103 affixed to an optional support 112. The
composites 103 provide the first surface 102 with a texture suited for the polishing
operation. The second surface 114 of the polishing layer 100 is affixed to the first backing
surface 116 using an adhesive layer 115. Suitable adhesives for the adhesive layer 115
include pressure sensitive adhesives (PSA) such as polyolefin, polyacryiate or
30 polyurethane PSAs available from Minnesota Mining and Manufacturing Company
(“3M™) of St. Paul, Minnesota. In particular, PSAs having the designations “3M 9671LE”

or “3M 9471FL” and available from 3M have been successfully used in the manufacture
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each conposite conprising abrasive particles fixed and di spersed within a
bi nder. The abrasive particles my be chosen according to the needs of the
user giving consideration to the surface being polished, the @Jgsbi{pﬁqmﬁ
hardness of the avail abl e abrasives, and other factors known ose
skilled i "YQMISEYY . Typically, the abrasives will have G HHE23H6har dness
within the range fromabout 2 to about 10. Abrasive particles having
hardnesses within this range w || &r ovi de the needed | evel of abrasive

action for ot ppsivegrticleidy d ke Rasking hi8somatises ptileaptiwo layers d20d d2&4dwor kpi ece.

Ref erring bQedoh@bicRingtsurfaceSI2f bppobitethe RlislasY 1ayer Y00, 3K he Qbgictdl? according to the
I nvention is depi ct%d. .The fil)l"?'t surface 102 of  the Ig(l:ishi na | ayer 100

conpri ses fMbediment,thehackingl18and the atdeasttvadayers gomariss # resilient glement\26 conposi t es

103 affixedmhsar%mmtehmekmmmawe%&era;hﬁn&_cemaﬁﬂbse.ﬁ&Qﬁxear ovide the first
surface 102 wiith a texture suited for the polishi nﬁg('b ogeratlon. The second
€4

surface 112b@siveqemppses WA; Hee medplis ofjhpresilient element 42 eungisr st backi ng

surface 11@4daaindm tRObRRIRESH i Rioh 37RE mtbRal) ik 1830166yt 39995H ¥GSuch @t at he adhesi ve
| ayer 115 _include pressure sensitive adhesives éPS,{A’) such as pol yol efin,
16mIRN

pol yacr y| afeastabous 50% less ihpnthe mogulysafithe rgidiclementd 23 ngisddadulis M ni ng and

Manuf act ur kepldne BRfiéMaterial) Moredér, ik rigie%léhentwbﬂﬂgfﬁhtv@a YbihgRMddufy! ar, PSAs
havi ng t he designations " " oor "3M 9471 FL" ang avai l abl e from 3M

3M 9671 LE
have been &f#tdcasiepeut 190 MBaand the fepjlientglament 426 hag a Yqung'sdMogulus ohlgss WO 03/ 051577
PCT/ U2/ 334 4bcaf 100MP2 e ybi's Mddukeb 6f theresilldABelBiadnk 1 780s %@al%‘%&@r i ses at

| east two | ayers 126 and 128 and a second backi ng surface 4 opposite the
pol i shing Hha)about dMP3..; t he depicted enmbodi nent, the backing 118 and the at

| east two | ayers conprise._a resili elepent 126 with a rigid el ement 128
i nt er posed bet V\@Eﬁ'gtdﬁéd pegiient F'éﬂf"‘%ﬁSMt'g‘?Ef@“Qﬂﬂmthfé”dFF’)P@(!f"‘g e asi ve

co (rjrpf)si tes f&ﬁ%fa E&tﬁ-uﬁmsun 18$Figdre 4 ttathRd 'tdhshﬂja,h l@benlﬂ ;anl'mlﬁﬁed(ziibraeive Ygu ng' s
Modul us in the fhi -j;ne spoii rection oi_gt e mat er.i is at. | east about 25%
and as nucFOmBRISEES i %Tb@‘f fooc) 'a%eﬁ%q %baflﬁﬁ?lp"tdﬂégﬁtﬁi&ﬁﬁf‘ﬂé "bf‘eti'ﬁ'@ rigid
el emens 12@nitéd Sates PiRHNGD. 6,0004071t6/Ruthétford ftal. phedi®lopire bin@hiomiser i al ) . Mor eover,
the rigid elenent 128 _may have Young' s _Modul u of at | east about 100 MPa,
and the relicPPYpted @Ffé"r'i‘%/e hessan. f@g'“ﬁa‘ﬁfgﬁﬁ& REOSRR5olf §F§°'lﬁlf%af"é‘bg§“¥ﬁ°t han about
100 MPa. Thes ofeheesilieniShhentiR6@iay bl artackaitd the plate bEINEBUMID fpatatus! Jpi cal |y | ess
t han about 50 J\/Pah The rl(gi g ar}d J siJient el gent S 128 apd 126, conbine to
provi de a BREEICRGhS syreqss 10500 e fixe rﬁﬁ'é(f:&'-e'ﬂ?f"sp@ nerre Y EIHAGEHC 4) attached to
support | ay@ficohdactddwateh@okpised abr asi ve
20 Referring to Figure 5, rigid element 128 of backing 118 comprises second channels
130 extending from a central postion, generally indicated at 132, and terminating near the
edges 134 of the element 128. Each of the second channels 130 comprise a series of flow
apertures 140 aligned in a discernable progression, extending through the element 128 and
aligned with and coextensive with the first channels 104 of the polishing layer 100. As
25 shown in Figure 6, the resilient element 126 of the backing 118 also includes a plurality of
second channels 142 extending from a central portion, generally indicated at 144 of the
rigid element 126, and terminating near the edges 146. Each of the second channels 142
comprises a serics of flow apertures 148 extending through the resilient element 126 and
positioned to be coextensive with the second channel flow apertures 140 of the rigid
30 element 128. The flow apertures 148 of the channels 142 on resilient element 126 are
connected to one another along elongate channel components 150. The rigid element 128

is positioned between the resilient element 126 and the polishing layer 100, and the three
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conposites 113 on the polishing | ayer 100. The back-up pad 118 is descri bed
in detail in 15 United States Patent No. 6,007,407 to FMtherﬂpgﬂPhﬂmht., t he
di scl osure on which is incorporated by reference herein. During an ECMVMD
process, the second backing surface 124 of the resilient el enent 126 may be
attached MO PHBIBF aten of an ECVD apparatus. In oper at i ‘i/V30%@88&4 f aces” 105
of the fixed abrasive elenents 103 normally contact the sem conductor wafer

wor kpi ece. 20 Referring to Figure 5, rigid elenent 128 of backing 118
conpri ses JBEGHF aheshsly atiixed toone aRotiTEYSiE arspitable Sdeweh asthaservaidie “general Iy

i ndi cat ed ak 3M3R71IE M FUTIEL Wegrikkdabovehe edges 134 of the el ement 128.

Each of the secgnd channels 130 conprise a series of flow apertures 140

aligned in a dig&éF?P&BF@“ﬂ‘ﬁ%b’Pégg'Fé‘ﬁ'fieER‘P@Hapﬁ@tf‘%’feﬁ‘li'gﬁh%“ﬂﬂs ‘Tzé’r?ent_ 128 and

al i gned W tyfe rRdilienEElentént 126 a¥@alighddind bexhdnkivé wihaieiabisier 50 thatfiow he pol i shing

| ayer 100. As 25 shown in Figure 6, the resilient element 126 of the backing
‘ﬁ“b‘?"gngde"&

118 al S0 i fesrhuRsd 40 ofphapnels 13 YeIPETiHEY W8 phchagnelsditding from a

central porgkinsitihe GfiMpéded hivw bNuRIddeKlasth efedibol@b sdliton, thioBithebRkmgt 126, and
termnatin Ige r the edges 146. Each of_ the second channels 142 conprises a
I vjhf

series of f aeriges 4B and JA8 may hyofishistntilythrcsame dimepgons- 8 ement 126 and

posi ti oned metidiRd AREHIAS i¥ Aot Winlited {ohatieaiantehbotidRMgdr the BAkiAPEIRt Ures 140 of
the rigid 30 el enent 12%@";;@3%% ow apertures 148 of the channels 142 on

resilient dddiienallyqtbgeon Bthe shpnpels bl end Hgarkipteaded aymerelingat e channel

conmpongnt s cikéﬁbm}m.en'hﬁid&cﬁkieémhea&&gnmc&ﬁ&maﬁ&ne@kmwfwmn the resilient
el emrent 126 and the paljshing | ayer 10 ,éﬁnd t.he three 16 0 6. APR 2006 WO
03/ 051577 W&d”ﬁééﬁ“gﬂé‘f‘?ﬁffé“éﬂﬁ% Qsg pkjlledrip the agh wilhappregiaten ot her usi ng

a suit abl e 13bthe aptitired fnay BOs6vidodab tirdalag sermiscirdMhORidddular, 0 th aAVofér’ LFL,

descri bed apove. The second ch@mqjgfs.| 130 of the rigid elenent 128 and the
second chariipe andjif anyfimensipn ppssidje The, packing may, compsige e foregoing lavers 128

Co- ext ensi \ifid Yi6Lop iteiae carnptish @ kingle lalét2dnd the@résbnt afveritiol isdterddd@to0f channel s 130
are aligned with fhow agrﬁ_rtur_es 148 of channels 142 to permt the uninpeded

flow df | i qorompassad pechsonfigurations: r o) yte sol ution, through the backing 118.
The flow aper t UmnQKe abstshbRa artilé G2, Rpolishinf layet Dot iaadiked dr ¥thegseSame di mensi ons.
As mentioned,, the, i nv&nkl on js_not | Enkt ed to a_partjcul ar. enbodi nent for
the backi ngsediaed wiihe backouapad 118 g hatshe b honsels dpLare ghenedeiennel s 130 and
142 ar e i nsgnPchamfels T80 6f thie Adld SuMEnd il 28 d abNRE NEW aserteres | 40skengitdd ot her
desi gns or co%i uratiops. _Al t hou H Qe .apertures_140 and 148 are depicted
as rect angdficide bpypganes E‘?‘f F@E&P‘H‘eg QJ ‘ Pfh'%\ﬂgfflne'éﬁsdf M%ft"é&amed
20 herein, the flow apertures 140, the second channels 130 of the rigid element 128 and
second channels 130 of the resilient element 126 are aligned with one another to provide
channels through the article 12. The first channel 104 and the second channels 130
and142 are configured with respect to one another so that the first surface 102 of the
textured polishing layer is outside of the line of sight.
25 Referring to Figure 7, the textured surface 102 is in contact with the surface of a
silicon wafer 14 that typically includes at least a seed layer of metal on the exposed
surface thereof. As mentioned, the abrasive article 12 is associated with the anode of an
ECMD tool while the exposed and metallized surface of wafer 14 typically functions as
the cathode of the tool. The anode (not shown) is typically positioned beneath the back-up
30 pad 118 in proximity to the bottom-most surface 124 of the article 12. The width “w” of
the channels 104 is configured in a manner that allows for the electrolytic deposition of

metal onto the surface of the wafer 14 and mainly into the trenches and vias 152 while
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that the apertures may be provided as circular, sem-circular, triangular,
or in any other shape and in any dinension possible. The backi rlg ?ﬂﬂﬁ
conprise the foregoing |layers 128 and 126 or it nmay conprise a ﬂg g

| ayer, and the present invention is intended to 15 enconpass. all such

conf i gurat“f‘b??é”s%ﬁ"’t he assenbled article 12, the poli shi %TM@?Z%O i s

af fi xed or otherwise associated with the back-up pad 118 so that the first

channel s 104 are aligned with the second channels 130 of the rigid el enent
128 and al Im"b‘f“"t"FFéL‘H%B‘Wgé’ E‘F"P‘.ﬁt]s@gheﬁﬁ“ ?@W%fet??ir&??watf?ﬁéggﬁﬂ‘ép Bundari es of the
first chanmasedisidace102 bithsabr@iveaticled® i s further explained 20 herein, the
flow apertures 140, fhe second channels 0 of the.rigid el ement 128 and
second channel s& “{W‘ml‘ﬁ%°$‘8§1°¥‘P'§HP“’§F%&P§H°"1“2%3& gYidf@’rfE%l with one

angt hﬁr to cﬁdngbfs oioes suahanmlcsmhglﬁ OO wider tB:{n]Ethdlﬁl@v iﬁnuﬁdp]ﬁofofmstigiahannel 104
and t secpon nnel s, 130 an 2.are confjgur i th respect to one

anot he? so® H’ﬁ?tclgﬂ%"df‘}"?g‘fw%wf'ﬁiééf& eE?F'?‘f'Héieg‘F'gggﬁ\rﬂfé(ﬁ*"b‘&“?‘ 108 | ayer is
ogt2 si de of aﬁb&eﬂvbm”pisitﬁhmthc?ﬁ)dRﬁéfﬂkkmf m&am]@angsimhmﬁmpytured Islurface
1 is in contagt with t urface o ilicon wafer 14 that typically

i ncl udes aﬁ'“?‘@gglpwépgﬂ‘&'dqﬁ%il@?“w&tlﬁqa“ﬂ irst ghanps} 194 wquld gotbe able t¢ her eof . As
rrenlt i mefl, séehaeh ﬁhﬁ&sbﬁm oag:hétedmlufe_zvdfeg |asm;wiea&zads,\ﬁie]gcbnﬁéﬁtiamﬁ%eﬁ}‘ an ECMD
t 0o ile the expose n tal liz sur e of wafer typically
functions &dative ﬁ@ﬁea?mg © gloremaption ?W““Fﬁ%’aﬁﬁ%gs(aﬂ%ﬁ'e %W?&%etypi cally
pos;timnﬁgzmﬁe@f tﬁlﬁttﬂ%&:}télﬁ@k}dd)ﬁta&ﬂ?em_ tht;]ﬁﬁt\lvéuﬁa?ﬁwi;]ﬁﬂitﬁ%wéfﬁlrmﬁlgzttOm nost
surface of .t article e th "w t he, chann IS

confi gured bﬁ?“‘és'ﬁ‘gﬁ'h%tf‘eﬁ'ﬁétf&’gﬁqf&ﬁg’“mﬁ °'t°ﬁ@“@?’§(,2t"r"ﬁla9‘{wcgl§$5§i5t ion of netal
onto the swmi.ace of the wafer 14 and mainly into the trenches and vias 152
while 17 0 6 APR 2006 \WD 03/ 051577 PCT/ US02/.32864. m.ni m zing the plating of
netal el sevx/nereﬁmf?'ﬁéo'W@eBtfdm’Wd‘feé?oq‘&s‘g‘r’t‘%r\ﬁ?ﬂ'qﬁ'é"g?extured surface
102 of t he sqrhcesh thesemidohducr waler wikpir® tHron@h hatafodéinenfiodell BoWw apdriureed sur face
102 pr. annel s 104 such that the channels 104

vides. a width "w for th h
are wiiger ﬁ?&??dtlﬂg"p’l%’&ﬁg?’i"ﬁr@% @36'35‘[”? °‘P’?f§'isﬂ'q.a°ﬁaﬁlb@ﬁ§‘?‘iltbyf?8 and the
f1 ow apert wirfise domfhciafat isRaintsindd besvetn db @Bfendnd @ irst sitfdcb102. Go&d | gur ation, an
observer gg osi tioned at B’fv\ﬂ'e angde near. the surface 124 %nd | ooki ng

si nul t aneo PrPEESS (R AP éﬁlﬂ?sﬂﬁraé@ﬁ’fi&e ipveprign sLbe isedie s assishy £ r st
channel 104h the\@dpbsiionQf tHeene@Dbito the surfaeCoftthew s dndeien 1dpblisoréadtaact with the

e L Rk oL e CaNl LA L LELAIAG 0 meni ons o

20 equipment such as that described in United States Patent No. 6,176,992 to Talieh, for
example. Commercial equipment useful in performing ECMD processes like those
described herein include the “NuTool 2000 tool available from NuTool, Inc. of Milpitas,
California. Abrasive articles according to the invention may be used in conjunction with
such equipment.

25 In operation, the ECMD process applies a negative potential to a cathode
associated with the wafer and a positive potential to an anode associated with the abrasive
article or polishing pad. When current is established through the electrodes, the metal ions
in the electrolyte solution begin to deposit onto the surface of the wafer. The metal ions
are attracted to the surface of the wafer by the negative potential applied by the cathode.

36 The positioning of the abrasive article on the surface of the wafer along with simultaneous
polishing or rubbing action by the abrasive article prevent the build-up of metal in areas on

the surface of the wafer outside of the vias and/of the interconnect lines.
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10 chosen so that the interfacial contact between the first surface 102 and
the wafer 14 is beyond such an observer's field of vision by,.f anpl e,
0.2 mmand typically by 0.5 mm In the foregoing arrangenent gﬁ %rﬁ@ an
el ectrolyte solution is applied to the surface of the sem conductor wafer
wor kpi ece WHYEYA7 t he af orementioned flow apertures 15 FAGFEAH28 and the
first channel 102. O her areas of the wafer surface are bl ocked by the
surface contact_ that is nmaintained betf\évl[teen the wafer and the first surface

102. In an ECMB2sresadehase of gperatjon the wafer syrfacemaybe Gleaned ifinggdgd 31  he i nventi on
can be usedurther pdliskikg @R Bé Edrried obt &sivg tckabRsivé article B thd dbeenb®éflec@iodlo t he surface

of the wafer, and then to polish qr reduce he rate._of deposition of the
conduct i ve SHEREPS |¢V°Ea9ﬂ'w5985£3§ C%Wt'gl@si)iﬁs'lrﬁ %fﬁbﬂp‘g'@“%&ﬁﬂ‘ﬁﬁent such as
that descr ichiéied bud utilig 4 @eventiodabpolisiiigedm/No. 6, 176, 992 to Talieh, for

exanpl e. Commergi al equj nt useful jn_performng ECVD processes |like those
descri Bed her ei H&9 Eﬂ"’gﬂ@ggﬁ@“?ﬂﬁﬂ”ﬁémckﬁ € presEt inxention tarevide oM NuTool , | nc.

of M pi t aghannéieinkdting e AfordMtnasiel Sind of ilreGit@RGadidodady Alfowks i@ dienvent i on may
be used in _conjuncfion wth ‘shuch, egu‘{c%mant. 25 In operatjon, the ECVD
process appereEihs elcetplyte through the attisls pnd doposition of wetal ontethe desisadaipagt h t he waf er
and aI pOﬁ! tieWor %il@hintﬁzmgaaﬂqﬂatiasmmb : h g@dleYUxfuh’e#tshl‘?ac@h lptlvzae?imeed arti ﬁl e
or polishing pad. en current .i.s established through the el ectrodes, the
metal ions abraiiy y@?"é’é‘&%?‘ﬁ’é’f@&l“ﬁ "Fﬂﬁ'laffe‘!j'Fsl'Fct" thy X3 deles and ebfbehe surface of

the waper. The muhéheriembsdimént 6f thé dbrdive edicle Of thb tvertioh,ag addionbiigiaral er by the
negative potenti al ag lied by .th ,ca‘hho%g. 30. The_ positjoni n(F:; of the
abrasi ve aflemgntaaybe d.of apsociatedith the bagkvp pad;} 18, Iy this embedimeat.theneous

pol i shing aadifidhelighDiaps bf Miterty (dd)PoRtirRmtdma el atdobiated RMILRE atible bui | d-up of
nmetal i n areas rface. of the wafer outside of  the vias and/ of the

on the s Q f
interconneé?5‘?Wé@.mﬂ@“be%ﬁnﬁﬂpﬁ@ﬁ%mmdmg‘l@? prifentice)sigiso 864 | n a second

phase of opRrmaHts RivingleRentidfly i samt faférR oNfRiv iwnﬁbﬁ&&ﬁ_ﬂin%me@ﬁ%d toand further
pol i shing can _be carri he abrasive article in the absence of

. d Qut usjing t
el ect /7 cal Pergiifthefipw ‘E‘ft‘ﬁﬁ@?ﬁéﬂ'ﬂtg’f’%‘ﬁhg‘e%ﬂaﬂ?‘i el ps sgeneglly rent . Less
desirably, gaetfsécdmetiol i shing can be carried out using a conventional
pol i shing sl urr%‘iyi 5 The Qon@*ruct [ oll"l of the ab&asi ve article of the present

i nvention to privWilkhs appresiptedthydhose philleddnthe arf thethe abrasive aile rbMed "1 ne of
si ght" cri tRedtn sshctictmaniRdthied with A9 claiield th@ethiohghwinteid the cabigahtioal yt e t hrough

the articl gf tgtre] &agnee sodsli;fgré l%lm (tzimfat ég;anlct%!i inotnt;[ i%retgg%gg e%griiprtigg agé t%zeiisnvgrrtion is
20 not to be construed as limited in any way to the foregoing configuration of the flow
channels. More generally, the invention is directed to abrasive articles having a textured
polishing layer comprising a first channel extending through the textured polishing layer
from a first surface to a second surface, a backing associated with the second surface of
the textured polishing layer, the backing comprising a second channe! coextensive with the
25 first channel and extending through the backing with the first channel and the second
channel establishing a line of sight through the article such that the first surface of the
textured polishing layer is outside of the line of sight.
The present invention may be used in a method for the deposition of conductive
material onto the surface of a semiconductor workpiece. In such a method, a
30 semiconductor workpiece is utilized as a cathode and is placed in proximity to an anode
' such that electrical contact is made through the application of an plating solution between

the anode and the surface of the semiconductor wafer upon the application of a electrical
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t he wor kpi ece while mnimzing the deposition of netal on the textured
surface 102 of the abrasive |layer 100 and on areas of the wafer surface
outside of the via holes and trenches. 10 In another enbodi nertt &PR #2086
abrasive article of the invention, an additional rigid elenent nmay be

affi xed oWOQ¥5 At ed with the back-up pad 1 | B. In thi®TABYEent, the

additional rigid |layer of material (e.g., polycarbonate) may be associ ated
with the articl 12 sp that the resilient elemept 126 is sjtioned between
simlar or Wﬁ@ﬁf‘i%ﬁ%’?’?ﬁi‘ﬂ‘c}eeﬁsgﬁfﬁﬂﬁ hﬁﬁ@iﬁ&%‘@é&'ﬂ’i*‘éﬁ"?’?"ﬁ"ﬁg& pattern of
fl Iow apert uﬁ@ﬁh bembefmh 'ﬂﬂdé hﬂmtcbmﬁde?shtﬁaﬂthé.ﬂar&%@ﬁacléfiﬂhé zgﬂme Bfin eljeﬁt rol yte
solution through.the abrasive article s is generally .discusse erein. It
will be apﬁ?@@?&'ﬂ‘&ﬂ‘eﬁmg&%ﬁf ﬁ’ﬂ“‘f"H&Wéw& £ 4 At Pqt??é‘ala{b?pgg?q/e article of
the i nvenid Meamdearlits ST batedtidl 16 thewhthdtef dnd W coliRRNR kRctidMgE Rlapsliedgh wher ei n
ffers fromthat depicted in the

t he configuration _of tgﬁ %ha&ntgl‘s’ di

foregofng dRawEMcopdustor watsethpaygh the, estand serondschornels of the gbrasiveaticia gnin g as
limited inpaffred@itash thd RrbREYRnii@naRtE Wikptd Wikrdrhethli€ptitbPito Channel s.
More general ly, the inv nﬁ_‘lagn s di rc?_gted t(% abrasive articles having a

t ext ur ed |shace qfthe Waler from the selutian The surface;layerof theabragive artigfe #gisgchr ough t he

textured pedinfpbdeiBe depdition of the Gordludtive fbtefial oh 6rRin dead o e AfAcSbiTheCE, A
backi ng associ at ed V\ntH t he secgnd surface of the textured polishing |ayer,

t he backi ndroBw®Ifss-i rerraites tacteyprgd sunterhff the aBrpveatisiomaybaysed e 25 i rst

channgb an@oMﬁﬂ%ﬂEY&iﬁWoﬁbﬂsh&@kéﬂlﬁb séini-EontlitorWobipiec& hannel and the
second channel_establishing a |ine, of si g}ht, t hyough the article such that
the first surfdeg® ‘“&‘W@“W@i’f’ﬂi"é@"‘ﬁ&“%‘?ﬁ gRjion.deforce at g interfacs of the |ine of

si ght. The bawesSand tektiiée fitst URfadea102 BRI thesickadelvf the REhibadudi@iwaidi @4 deposi tion of
conductive materi al onho t he surface, of 8 gﬁm cgfgductor wor kpi ece. I n such
a met hod, &SEHX XeRy layh Qften 65 thap PReJoundie;gs 043 kedjonfar example 2200 and i s
placed in paRkimty to an anode such that electrical contact is nade

t hrough the application of an plating sglution between, the anode and the
surfag% of the %‘E’Wl%‘b‘rﬁﬁﬁ@i‘lfﬂ e\H&‘?f@'Fedﬁ%‘B?f"Tﬁ%°§‘bb1"|"?!‘&P'F BH! Bsudhes| ectrical 19 0

6 APR 2006 uiferstbat Upohonsideration Siikd RS RALIBAIingExamPls.abr asi ve article, as
described herein, Is positioned in association with the anode between the
anode and the cathode so that the abrasive surface of the article is in
contact with the exposed surface gxaMELEseM conductor wafer. A first
potential is applied to the anode and a second potential to the cathode,
and a_conductive electrolyte is applied 5 to a sem conductor wafer through
the f@fst Semerablnosedured (Erepayation ofithe Abrasive Adticle) ¢ j ¢| e onto

A polypropylene production too] was made by casting polypropylene on a metal

master too! having a casting surface comprised of a collection of adjacent posts. The
production tool included a multitude of cavities that were in the shape of posts. The post
pattern was such that the adjacent bases of the posts were spaced apart from one another
25 no more than about 740 micrometers (0.029 inch), and the height of each post was about
40 micrometers. There were about 13 lines/centimeter delineating the array of cavities.
The production tool was secured to a metal carrier plate with a masking type pressure
sensitive adhesive tape. A binder precursor was prepared using the ingredients mentioned
in the Examples. The precursor was mixed using a high shear mixer until homogenous,

30 and the precursor was then filtered through a 60 pm or 80 pm filter,
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preferred areas on the surface of a sem conductor workpiece where netal is
plated onto the surface of the wafer fromthe solution. The surface |ayer
of the abrasive article is used to inpede the deposition of tB& APBBcti ve
material on certain areas on the surface of the workpiece. Thereafter, the
textured NRPPHBTHf the abrasive article may be used to PRI buff t he
deposited netal on the surface of the sem -conductor workpiece. Depending
upon the particular polishing application, the force at the interface

bet ween t he=f LS 8L B{Forming the Abrasivel, . ( he surface of the seniconductor
wafer 14 is geoksmadis Wer¥ Bhtiintd polishind lagis hals acdofiv 10 0R ERapIes. (€. 9., 0. 45 kg)
on, for exarrgl e, a[ 200 mm V\@ﬁer. 15 t,gz;:l!{l:l'tional details, of the preferred
enbodi ment SYbseRueat ipysissueh a5 okyraronpse of Rers Weis @lsp Brepes Wihemsisi der at i on
of the fol |i|9ﬂ\§e?ﬂ'at9%p£liomiﬁgiMimmsioﬁ&M@eﬁ&ﬁmﬁfﬂcuﬁhQCEdure A
(Preparation of the rasi ve Articl% AfDOl}%@{'%&/l@qge nﬁiro uction tool was
made by caﬂ*ﬁﬁ%&‘;@%ﬁﬁ%é‘ﬁ@'ﬁh%’a fblgtion fechniques.  Craventional dig cuttingy st  ng
surface COwPaHafiade insiurfiehts R Albcbié vedd. aslih@RaMplPDAEEMachlrthg, IRE.QEUCE i On t ool

i ncluded a rrultit‘#ﬂe of cavi of posts. The post

ies tha re.in the shap
pattern wascRees Vhaascpragied tolaseroul; %@WS-%@&%‘W Wege ahdbed apart from
one anot helayé® weR alipicd ahdBMinARO.UThe fhQ ploduEtaSMmERdIEnddbnd ddheled e the and the
hei ght of each st s about 40 microneters. There were about 13
| i nes/ cent Pﬁ@f’é’? ngfveﬁle‘&f"rng the array of cavities. The production tool was
securqg to a netal carrier plate Wekdimple 'BSKi ng type pressure sensitive
adhesi ve tape. A bi.nder precursor was gréﬁ&%raed usi ng the ingredients

mentioned in tHAMESRIRGHSY wagprepaiedas g o B of{0g ofPropaxylated ~Ri-gh shear i xer
until honogespentsl gly2ol dideedtbeldunder lictde daEnitlog nSdromeesreshobhivauge a 60 pm or

80 pmfilter. 20 0 6 _APR 200 03/ 051577 PCT/ US02/ 32864 General Procedure
B ( For ni ng%'l"ﬂegzaﬁ?}F%Té’f e’é‘ “’é%awg B l(acp% sofpyndenihefiade ayer s made
accordi ng designBsonESartairee SR 33BUbiscRite Sirtoma) £1.53 SefQllispersingagemtar bonat e or foam
| ayer g_were al epared w.th els _in.a par.aj e step. all owi ng for
di ffeﬁ@nt Zﬁ"ﬁ’@i?g’l“ghésgghﬁ‘ Uﬁ”&w&ﬁ?egﬂﬁ%"%\g{ghh@?ﬁcﬁh é%’&‘g YREs can be
donehusi ngl(mhaﬁe §10tfromaCibd aﬁyofalla}rﬁbigmmﬂ)ﬂhﬁﬂtgueaumﬁﬁﬁhi@a”‘(}ai/@lEﬂ: die cutting
or sharp i pstyuments_cap al so used. i s exanpl e Laser
Machi ni ng, afaﬂ[g’:""o;mﬁ%‘}?@f’%@?'? pW".‘?"%ﬁ"%Sﬁ%ﬁ‘bﬂe%? ?S)brﬁ’a‘@é’ ¥ t he channel s.
After the ehlsimbedsndibeneosed intoltheccavities of the production tool using a squeegee and a

primed polyester film backing was brought into contact with the abrasive slurry contained

2N

20 in the cavities of the production tool. The resulting assembly was passed through a bench
top laboratory laminator, commercially available from Chem Instruments {Model
#001998). The assembly was continucusly fed between two rubber rollers at a pressure
between about 280-560 Pa (20-80 psi) and a speed sctting of approximately 61 t0 213
cm/min (2 to 7 fi/min). A quartz plate was placed over the assembly. The assembly was

25 cured by passing the tool together with the backing and abrasive slurry under either two iron
doped UV lamnps, commercially available from American Ultraviolet Company or two
ultraviolet “V** bulbs, commercially available from Fusion Systems, Inc., both of which were
operated at about 157.5 Watts/cm (400 Watts/inch). The speed of the assembly was
maintained between about 4.6-13.7 meters/minute (15-45 feet/minute) and the assembly was

30 passed under the UV source twice. The resulting structured fixed abrasive was then removed
from the polypropylene tooling.
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| ayers were aligned and | am nated. The final product is then aligned and
adhered to the platen of the ECVMD tool. 10 Exanple 1 A binder preCL&r or was
prepared as a conbination of I Og of propoxylated - 2 - neopenBﬁI‘“@lﬁ ol

di acrylate sold under the trade designation "Sartonmer SR 9003" avail able
from Sar t SHRPEIS'Ext on, PA, 15g of 2-phenoxyet hyl acryl RS9V Fhder the
trade designation "Sartoner SR 339" (also from Sartoner), 2.53 g of a

di spersi ng agent 15 (avail able as Disperbyk 111 from BYK Cheni e of

Wal lingford, CT), 0.27g of an ini ti&!-ﬂ-'gL—‘ez(l ragacure 819 from Ci ba G egy of
Tarrytown, NY), AcsicHer BreGurSthr wak préparad Wbdﬂaiﬁi%aﬁdr@&hﬁely &0g 'off it Gpoxy al pha
alumna fromFerro Corp. . of Penn Yan, NY). The abrasive precursor was m xed
and then coB$M rﬁ‘ﬁ‘c'ﬂ'ﬁ‘@'dcéﬁsti &'s?%#5 frern” Mingesgte: Mipng: 9 f3egprige squeegee
and a  pri RehpRY, $€PAEMAT) Wikh PRRIIMAGIVEIE obi SideiepbiiHarde M (I cotth t he
abrasive slurry contained 20 in the cayjties of the production _tool. The
resul t Png UEBISL (pagt B)qalso-forp Mignestie Minjng,and Mpnylaciusipg Company)- I TB8i nat or
comrer ci al |pyecader waa higed' dn@ Gdatedanto kSdavitiessTiuse frdduosdn todt ASAPRSuecgtbe assenbl y
was continuously fed between two ruhber rollers at pressure et ween about
280-560 Pa epemﬂﬁgff'xes %@"&ﬂg'ﬁ%ee'das Pwam&fm%w@rw?émmu% 213

cml mi rrtr;l (2 tcemzlgédihrmm n \tf)iti& dﬂiﬁ!’;ﬁ‘ddutﬂ}?ﬁtt@l.wimi aakemgdwt k &\tﬁ{nhph%‘sﬁd mgﬁ,gf‘pl y. Tge
assenbl y S cure assin e, fool . er, W e backing an
abrasi ve %cﬁm ‘°@%/'PH%@P‘°'E’\X8’"I“P'8W}'Y GW@@g%Q’“I%ﬁéPSW%rQ?P%'I y

avai | qpl e HOGIIDE e asRMbly wiak Bohtiphdakly Garsamvasn BE twovbbekol 168 ¥t arékure V' bul bs,

comercial ly avail able fraom jon Systens, Inc., both of which were
oper at ed atctMeen, pboyEz¥)- S\ﬂﬁtptas&gﬁé SIS \AsPessh seltiog of anmexiapiely $1dp 2de assenbl y

‘Aﬁs mai Pnt) l%ln. i (@g% m'nﬁ?utaf&wr%égmémMmmea113&—14510{.@.?11& m nute) and
t he asse s 30. passe r. the source tw ce. e resul ting

struct ured deﬁm“gww'ﬂg’ge ‘I‘P&?“’F(‘-ﬁ"ﬂ%‘i‘fﬁ'ﬂ"""&?’mfm PPZV%WVB?W%% t ool i ng.
21 0 6 S\PE 2006wl _mmw&pmﬁclhﬁﬁmgmfﬁﬂmﬁxmﬁ@cs&bed pjcradg,lrvl gr ecu[1 s\% I \C/ivas
pr epar co i,ng appr.oxi mat e of an. epox resin cot ch-

D555 15 pathosagktle it A UG I ke IR AEE PP g Moty St Paul
MN) Wi th ageicfkddenibedivendgitiolt deparaaOiicn P eoope dlspicinelthd inMdnfsphsh 5 Vel d
1838-L (part al so, from M Enesota M ni ng and Manuf acturing Conpany). The

precur sor ¥ brfopadinthepppededclaimy o ( he cavities of the production tool
usi ng a squeegee
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and a primed polyester film backing was brought into contact with the
abrasive precursor contained in the cavities of the producti oglt[{)gﬂi Zﬂ[lérhe
assenbly was then passed through a bench top |aboratory |amn )

comerci ally available from Chem I nstrunents, Mdel 10 #00 ...Jhe assenbly
was conti ?%‘TSF"?ed between the two rubber rollers at ap(ﬁr}@i’ bet ween
about 280-560 Pa (20-80 psi) and a speed setting of approximately 61 to 213
cmmn (2 tQ 7 ft/mn). The assenbly was allowed to set undisturbed for 15
hours and é#@ﬁ-’the resulting structured fixed abrasive was renoved fromthe
pol ypropyl ene tooling. Wile the preferred enbodi nent of the invention has

been described in detail,, 15 ) killed in the art. w |l _appreciate that
changes or lmodi P8RS ALC éﬂ'@kt}ﬁg&&?&snﬂqé"é ET&%?'F%BB"SEA%BH nments wit hout
departing feomhuctiveanatezial the anidles@hprisingof the invention, as nmay be found in

t he appended clains., 22 Q 6 APR 200 3/051577 ,PCT/ USP2/ 32864 Cl ai ns: 1.
An abrgsi ve articl e%?ﬂ%‘ﬁ?ﬁ'@yq’%‘" ﬁ'gc’@gﬁg%' ‘?ec?ﬁmﬁ?ﬁf’gr?etﬂ'ﬁgﬁ?’@é‘l pol i shi ng of
a conductive nstendisaiface bppositrthe tettared awface, the polishing Ayadbitightomprisiager havi ng a
textured surface_conprising,a pinder and a second surface opposite the

t ext ur ed surfac%?“&%""ﬁg‘f"fcgﬂ’f'ﬁ@" &Vggh’further conprising a first channel
ext endi ng t her et hr owglbuackifg leving ia figst Batking surtacd andatsedod kicRige suifabgar and a
second backing surface, the fi.rs ackin urface associated with the
second surface @‘F{tfaﬁlg"%%’ﬂhf’?mat?i&@?& ﬁ&’dssfﬁacﬁz?gWHé's&Bﬁ{ﬂ'?'SWﬁQ a second
channab coext entsickiag vonprising @ sdcondchamblana@dnsiaaditiethe dirgl thagnel fidough t he backi ng
fromthe first backing surface to the secqnd.backin surfagce: .and The first
channel and ¢ heSQatinRihreukh R aroci o o SR ot of epBEond oo

anot her such t haurfatehandt ext ured surface of the polishing |ayer is outside of
aline 15 of sight.,2. The abrasive i.cle of claiml, wherein the
textured surface co%’? F"s“e"‘?‘“’é""g‘f“ alsfctogééhggncg r'%cﬁ'\?‘éns&ogfﬂsp%wrtegg‘?mﬁo 3. The
abr asi ve arti cl ene@hothdr sacntliat theizetued surfaoeofth podishing leyenzasiside sf @lire pr eci sel y

shapeq abr asi veﬂcp osites. 4. The abrasive article of claiml| wherein the
first éhannel and e second channel are

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

of abrasive composites.

20 3. The abrasive article of claim 2, wherein the abrasive composites are precisely

shaped abrasive composites.

4. The abrasive article of claim 1 wherein the first channel and the second channel are
dimensioned with respect to one another such that the textured surface of the polishing
25 layer is outside of a line of sight by at least about 0.2 mm.

5. The abrasive article of claim 1 wherein the first surface of the textured surface
further comprises abrasive particles fixed within the binder.

30 6. The abrasive article of claim 1 wherein the polishing layer comprises a plurality of

first channels and wherein the textured surface comprises a center portion and at least one
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di rensioned with respect to one another such that the textured surface of
the polishing 25 layer is outside of a line of sight by at |east .abgut &.2
mm 5. The abrasive article of claiml| wherein the first surfaceng‘fﬁ%hh@
textured surface further conprises abrasive particles fixed within the

bi nder. 30 6. The abrasive article of claiml wherein the polishing |ayer
conprises a plurality of first channels and wherein the textured surface
conprises a center portion and at | east one 23 0 6 APR 2006 edge, each first
channel eﬁtendi}{lg across the textured surface ft%on%rt he,center portion to an

area pr ox598ecach Brsf phangel extendingapross ipteriyraduriaes fromdhe septerpoztionsto ap, o

abr asi ve f&d Ar6kigna8d t&h@hﬂ‘e&t%@é(&é%ﬁ‘tﬂ@t&ﬁﬁ@d §urkkt. channel has a variable
wi dth along the length thereof. 8 The abrasive article of claim1l wherein

t he backing caonprises a first backing |l ayer d a second backjng |ayer, the

first backing THsyabTashe aRcls PhGiR v iEriE He cage B ChIIEREH Boariahie oM shi ng

| ayer, t i nd backing | ayers conprising different materials.
9. The a%?%ﬁgtégiegﬁhﬁgﬁrgsgf claim8 wherein the first backing |ayer conprises

a material harder than the material of the second backing | ayer. 10. The
abrasi ve &rti cihe abrastiezirtislo ofwleine | vheran therbackipg ermpeisesea /lanst basiing layes
pol ycar baonat e t ing. LS f ric
ot or | al i Sefiid eapnd RSN e A A 56 BB el O R R RtIE,
conprises a plurality of apertures extendi ng through the backing and
gener al | yofdhe pplisbingilayer,ithe fifst agd seshnad badkingf layére copptising difierentyeaterial. The
abrasive article of claim11l wherein the plurality of apertures are of

varying  dli MencaPasivbrtidlP 87 ARIA S Wl At @%g@%%&&%&?ﬁg@s% n each of

the plurality apertures is rectangular abr asi ve
articl e ahatefidiharder tHaartke matehiel dfth& sergnd bagkingslagera first backing | ayer, a
second backing layer and a third backing | ayer, the first backing |ayer

bei ng pr o Mg el 1S A6 PR 0\ AREeR nd 16 deBitbiebe BbEARlake Taver and

t he second backing Tayer positioné ween ird backing

| ayers, tgudydatbonkteand tisesostt Rakificgydr ay@bHses@phmed pelymiiit heitaidl. nmateri al s.
24 0 6 APR 2006

11.  The abrasive article of claim 1 wherein the second channel comprises a plurality of
apertures extending through the backing and generally aligned with the first channel of the
polishing layer.

12.  The abrasive article of claim 11 wherein the plurality of apertures are of varying

dimensions.

13.  The abrasive article of claim 11 wherein each of the plurality of apertures is

rectangular in shape.

14.  The abrasive article of claim 1 wherein the backing comprises a first backing layer,
a second backing layer and a third backing layer, the first backing layer being proximate to
the second surface of the textured abrasive layer and the second backing layer positioned
between the first and third backing layers, the first and second backing layers comprising

different materials.
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15. The abrasive article of claim14 wherein the first backing |ayer
conprises a material harder than the material of the second baﬁgy&% igﬁ%

16. The abrasive article of claim 14 wherein the first backing t he
third backing |ayer conprise the sane materials. 17. The abrasive article
of claim 14 wherein the first and third backing |ayers conprise

pol ycarbonate and the second backing | ayer conprises a foaned pol yneric
material. 18. The abrasi ve article of claim 14 wherein the second channel

conpri ses ralit apertur xt en thr h the first, second and
ChiTd back: ng Thasbrstus g EREFLal 3 viteghis HeoRhE tpter SmBRstiRel of t he

pol i shi ngnétéﬂﬁ%ar&?thaﬁhﬁeﬂﬂﬁfeﬁﬁl aﬁhagécbﬁasaatﬁngcrlla gérm 18 wherein the plurality
of apertures are of varyl ng di mensi ons he abrasive article of claim

18 wher el n 6. eaqltlle afbrEEstee aE'tlo% %lf }:ltz&/m ?4 w%ereerlﬁ Hle%lsl'st backlglgﬁy%p gnA %r tfurd shape. 25

backing layer comprise the same materials.

17.  The abrasive article of claim 14 wherein the first and third backing layers comprise

polycarbonate and the second backing layer comprises a foamed polymeric material.

18.  The abrasive article of claim 14 wherein the second channel comprises a plurality
of apertures extending through the first, second and third backing layers and generally

aligned with the first channel of the polishing layer.

19.  The abrasive article of claim 18 wherein the plurality of apertures are of varying

dimensions.

20.  The abrasive article of claim 18 wherein each of the plurality of apertures is

rectangular in shape.
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