ABRASI VE TOOL FOR USE AS A CHEM CAL MECHANI CAL PLANARI ZATI ON PAD
CONDI TI ONER TECHNI CAL FI ELD The following application is directed to an

abr asi ve woabio/angs4nore particularly to an abrasi ve toolPCTarS2em®6ms1 a

chem cal mechani cal planarization pad conditioner. BACKGROUND ART In the
fabrication of electronic devices, nmultiple layers of various types of

mat eri al are deposited including for exanple conducting, sem conducting,
and dielectric materials. Successive deposition or growth and renoval of
various |ayers results in a non-planar upper surface. A wafer surface that
is not suffABRANMVE TOIGINEOR WIE A$ ASTHEMICA ME(HHANESAL RBANAREZ BN y
defined, with the circuits bei ngPARKIONIITIONER or exhibiting | ess than

opti mum perfornmance. Chem cal nechanical planarization (CMP) is a comopn
techni que used to planarize or polish workpieces such as sem conduct or

waf ers. Duriepgmnachymieah CMP process, a workpiece is placed in contact with
a polishing pad and a polishing slurry is provided on the pad to aid in the
bl anari zation pORGSSine IRicRRL i IS Uh iikaGANobNGI A BRBRLNAGRA LT I e
whi ch may i nteract Wt R e workpiece in an abrasive nmanner to renove

mat eri abs, alaadvatay! fat wo aae thamcah meplemicelatlanasiration pedcdndppioosre t he renoval of
certain portions of the workpiece. The polishing pad is typically nuch

| arger than the workpiece, and is generally a polynmer material that can

i ncl ude cePA&INPRQ@ENDIAIST such as micro-texture suitable for holding the
slurry on the surface of the pad. During such polishing operations, a pad
condi ti oner i sintthpfabetdtipn efipkared deviceromeltipledryerhe veuedsdgmes of matasalpol i shi ng
pad to cle t he..ppl i shi a r rly.conditiaon.t rface.to hold
C . - Pof SR RE R e Rt o PR A SRR A MR RE eg: 2b e
pol i shi ng Suwrctaoe depmitoons petvénindpahowhbhgripes hypmrsmemds in shacplatdne surface

of the polishin ad, wears do ver ti nd. resulting.in spoothing of

i or o ¢t BT SRR R Sl Tl K Rl e Sl pnet SePERU LS, T n
obst acl es, atepobilididtied MathpheSaniebaig pakingtivragordebibithig\Wak tlan opim@h 0g t he
conponents, chem cal corrosion,. orditione onetry irre ulariag,

condi t i onePCTEYBRRGSs Ehemity mge FIHC%B aparggtion HS LM EFFPE W%

condi ti oni PRNARELAHIRAoAptcEANBIYR: dheof@RErtia¥gs.el ectroni c conponents
bei ng polished. Accordingly, the industry continues to demand i nproved CWP

pad conditi Oneb%rir?}? '9 tygl%glh&&f‘ p?ofcesfs% \rgliorrllgietcehi% Ii)‘laagg:d in contact with a polishing pad
15  and a polishing slurry is provided on the pad to aid in the planarization process. The
polishing slurry can include abrasive particles which may interact with the workpiece in an
abrasive manner to remove materials, and may also act in a chemical manner to improve
the removal of certain portions of the workpiece. The polishing pad is typically much
larger than the workpiece, and is generally a polymer material that can include certain

20  features, such as micro-texture suitable for holding the slurry on the surface of the pad.

During such polishing operations, a pad conditioner is typically employed to move
over the surface of the polishing pad to clean the polishing pad and properly condition the
surface to hold slurry. Polishing pad conditioning is important to maintaining a desirable
polishing surface for consistent polishing performance, since the surface of the polishing

25  pad wears down over time and resulting in smoothing of micro-texture of the pad. Still,
the conditioning operation faces certain obstacles, including the presence of polishing
debris which can clog the components, chemical corrosion, conditioner geometry
irregularity, conditioner over-use, and grain pull-out, which can interfere with conditioning

operations and damage the sensitive electronic components being polished.
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DI SCLOSURE OF | NVENTI ON According to a first aspect an abrasive tool

i ncludes a CVMP pad conditioner having a substrate including a first major
surface amo2a10g@083nd nmaj or surface opposite the first neLoUSsUVHe®el1 a
first layer of abrasive grains attached to the first major surface, and a
second | ayer of abrasive grains attached to the second major surface. The
abrasive tool can further include a first indicia on the substrate

corres pondl Ng Mecdriifgll] the Ind Ry QonSite! RARmARdiniHRH NP PGl @ni8aiersdmdt us of
the first la er of a%ra5|ve grains. In another aspect, an abrasive tool

i ncl udes a b@ﬁb%ﬁﬂ%ﬂ¥WBEer having a substrate including a first najor
surface, a second major surface opposite the first major surface, and a
side surfa he first major surface and the second

naj or . Theﬁﬁwgﬁgﬁﬁgﬁgﬁﬂﬁﬁﬁﬁﬁﬁﬁ further includes a first |ayer of abrasive
grains attached to the first major surface, a second |ayer of abrasive
grains attachefc¢¥ding %%réb%ae%} Hrasiygrteel e ludgny CHIP na1d§9n%%ﬂer bryingeber

extendi Bg kibsRatPBlciud graeﬁrstdﬁaﬁ&%ff&@ afdl R8GoRd R0 A&ﬁcmppwﬁe tRd 8t Sjof ace of
the substrate. In sti ot her aspects, an abrasive tool for use as a CW

pad condi t Pusfree. aifiystdevee pisbendive lgetinsiatethad esthe first meier susfhee. and apcard ve articl e
that incl ug ér(ﬁaﬁféﬁ% %1%% ARG (R sfelf(ﬁﬁltma{}alsﬁffa&wﬁlégﬁas@vrbdtogi A RRMMg: My or

surface opp S|te t irst mpjor surtace CVP pad conditioner also
i ncl udes aircluds e firdyrdiciadn hbsubsiratecqreapardingtte the ied nragr stréack andt  maj or

surface, :}]a%ﬁt%ﬁﬂlg 'v%‘é%tatﬁ{ofacﬁéﬁn%{l\é or9F Ay v%r&gé:heo' to the second maj or

sur f ace, ngagenent structure con to engage a portion of the
pl ate and renovably coupl e the abrasive artlcle and the plate. O her
aspect $0ar e di Heanothdr aspecarangbraaise (ool melgflestadeMbped epndgiogwhapagacondi ti oner

I ncl uding g r?t% fncftid ﬁgrﬁrﬁ% 'gﬁ‘ 2l 4 LEhif PAY! N P{S’sz&'tﬁﬁgﬁ?t:n’{hg&“d' ng a

first major surface afnd a se maj or surface oppo t major
surf ace, amﬂﬁwsmnﬂawdemoﬁcabnaEM¥£wgwanﬂ®famvmﬁMQdﬁMman&éwﬁﬁmsdnmaror

surface, cqnd | [ rasi .ached h cond nmj or
surface. Tﬁg g%ﬁﬁ§§§gm%%%§r?§L?§$W%§ sﬁé a?ﬁ' E%ﬁwggglggﬁ%h(F%§§§ive
article ar @rst snjov abfage, acoqing thyet & ahraelwgﬂalmgttmw@nhesmérrd ragooudarce W t h

anot her e bra5|ve 59}, condi tjoner. includes
an-abr 48, va o OrEe RS uS Rl ST R #PRCe RPbY @i Pace and a
second najanﬁﬁubfmeam@mna5|te the first mgjor surface, a first |ayer of
abrasive grains attached to the first najor surface, and a second | ayer of
abrasi ve grai b sa[‘tll Cerrlgs%ect:t(s) a%g raSive ’%ijfopg ¢35 a cMP pad conditioner is disclosed

that includes a plate, and an abrasive article that includes a substrate having a first major

surface and a second major surface opposite the first major surface. The CMP pad

20  conditioner also includes a first layer of abrasive grains attached to the first major surface,
a second layer of abrasive grains attached to the second major surface, and an engagement

structure configured to engage a portion of the plate and removably couple the abrasive

article and the plate.

Other aspects are directed to an abrasive tool for use as a CMP pad conditioner
25  including a plate and an abrasive article having a substrate including a first major surface
and a second major surface opposite the first major surface, a first layer of abrasive grains
attached to the first major surface, and a second layer of abrasive grains attached to the
second major surface. The abrasive tool is formed such that the plate and abrasive article

are removably coupled via a coupling mechanism.



surface. In particular, the plate includes a magnet for renovably coupling

the plate and abrasive article. According to still another aspect, an

abr asi ve woab1oianssuse as a CMP pad conditioner is discl @sgdstevaneddscl udes a
pl ate conprising a recess, and an abrasive article renovably coupled wthin
the recess. The abrasive article includes a substrate having a first major

surface and a first |ayer of abrasive grains attached to the first major

surface, and V\/hﬁzfc@d)rﬂaﬂcbenthlaﬁ&her'a@pé@f a@hbradeAsHIMEr @k al NEMPPAE candifidness of
not greater than about 0.02 cm as neasured by optical auto-focusing

t echnol ogy Inchdpiean akegsive priclsmads of p s ubsie h%ﬁﬂé@-’cq %@h@@orawéfa%ﬁ arné@tswnﬁl 0 a

nmet hod of f{R[ikiehcaBpRbREdE Yiekt %}ok §dr?acé Jatrsdinet Q%?asfv@%ra%{seaﬂ%h@a tplacing a
first bondi ng_la yer material on a first major surface of a substrate,
L]

wher ei n t hée mreaﬂ%@rf%n@ﬁuaw@né%ﬁmﬁa@@w%mwﬁtﬁ@ﬁl@fi@thwmjlume@r to
renmovabby coupl eIntﬂﬂﬁwﬁHPSfﬁer Iﬁétgmtci%ld@s aPr!nQén%t forReh ARG b&%hﬁ‘g fuke "pi%fte dngyer of
abrasive grains with first bonding | ayer materia The method further
i ncl udes phlereﬁlﬁgaraclsecond bondi ng | ayer material on a second maj or surface
of the substrate, wherein the second major surface is opposite the first
maj or surface, ARLAGhES ﬁll%ﬁ&tﬁ&%ﬁ&v Gh a&551@ebt6§15{b1‘/1%eg§ 2R Walcbhdiidde second
bonding |l ayer material, and forming a CMP pad conditioner conprising a
first abrasidisslosedthatdecteiss pnlage OYnPFIRES B FICSTS, Mwérabltwkuelglrwvgblal ns on the
first mj OE @‘ﬂ{df\ﬁﬁﬁl ﬁ@gecgsss %ﬁ%asq\w élé/ ﬁl.cl%Hés 20 stgﬁfﬂaoﬁg atﬂfsttnﬁ orsecond
| ayer of abrasive grains on the second nmjor surface. In-another aspect an
abr asi V@ t ewfact agl aiieslager CMbrpac gmnmhttaclmdé@ thedidss npfor aurgagbsand atherelnavi ng a
first mjo he%H&fle?y%ﬁofaa;}?’asﬁr SEERMVIRY ﬁes§8f1{o?§1% QPRGS kTG 6. 08 { st maj or
sur f ace, erein-the TITst maj or surtace | NCPUdes an  abrast Ve texture
i ncl udi ng aechduresitbywpped amuﬂécmemgwehnqk@y. by upper portions of a first set of
protrusions extending froma |ower surface defined by a first set of
grooves separa surface
i ncl udes an ab?gﬂs%?v%&?eytfﬁ?%re;§e§{c?19%05m60%é @Zéé%ﬁzo %Il;%@ro égﬁr Prgcgg 1cliefl ned by
upper port dlopgvadrtide QE’CmdddSQMG smffps pf piacrmlgil Gnsbextingridiengateriaimna firgwer
sur f ac? def Iajn?gur?%e Of StI‘ c, W 61'611’1 P%su%stra%gcose I'las‘gsa?}l’ll en%a ! 1’@1% SS C {1]1% set of
protru3| onSALREIGF fig” SR RN aspec 2 et ressing a Cw
pad is di scérﬁ‘getédttmmnowamy udpk thhebstaps aqﬂate(au@biaagg aﬁrsabuyasufwbraawé icle to
a dressing _mach brasive arti cI | nc a te havi ng a
first majof gﬁr“fl E’ethﬁﬁfft 0@5@3?‘?’&“ 68?1 h’é?gglﬁﬂﬁginflgg?sl{’ M3t naj or
surface, wheoed bonldhng 1akr maicsl oaratsbcdne mamlsm@es ofitht kit trataprtasdiv thesur f ace at
the first . . : : . :

second major surface is opposite the first major surface, placing a second layer of abrasive

20  grains within the second bonding layer material, and forming a CMP pad conditioner
comprising a first abrasive surface defined by the first layer of abrasive grains on the first
major surface and a second abrasive surface defined by the second layer of abrasive grains

on the second major surface.

In another aspect an abrasive tool includes a CMP pad conditioner made of a
25  substrate having a first major surface and a second major surface opposite the first major
surface, wherein the first major surface includes an abrasive texture including a first upper
surface defined by upper portions of a first set of protrusions extending from a lower
surface defined by a first set of grooves separating the first set of protrusions. The second
major surface includes an abrasive texture including a second upper surface defined by
30  upper portions of a second set of protrusions extending from a lower surface defined by a

second set of grooves separating the second set of protrusions.



maj or surface of the substrate, and a second abrasive surface at the second
maj or surface of the substrate, and wherein the abrasive article is nounted
on the dreezorgliineshi ne to expose the first abrasive surCaas20090e995et hod
further includes contacting the first abrasive surface to a surface of a
first CMP pad and noving the first CVP pad relative to the first abrasive
surface to condition the first CVWP pad, inverting the abrasive article to

expose the secapéhrdifg astiM@nSHE taa{%o@@mm@gmgwcmq)ammms&bm& ve
surface to a surface of a second CVWP pad and novi ng the second

rel ative t8cludes BeperPlspliag %abgemea?éfécl% % %?ﬁaingm@ﬁ ip) dhesabeasiyq a@vb pad
BRI EF DESCRJCPHému%raTﬁﬁV%WrH%JJ;hsﬁrf&reeaﬁ@ QEec@h@ﬁlhj‘éﬁ Hfrﬁcé@f)og?e thet ter

understood, and its nunerous features and advantages nade apparent to those

ski | | ed i nfirshamaigr purfge, peeieie Rirgsiyasticle isher/innicpbes s widps e apthesfirsy
i ncl udeg anfal:o‘?‘é\@rlf‘a‘i‘é BfﬁilQEubfsﬁ’a{t@‘aH@a@&oﬁ%@&s‘l%esuﬁﬁée'a‘%lh% sbddn@RGERY Qﬁfb@@ow th an

enbodi nent A-2E 1 ncl ude cross-secti onal 'ustrations of
abr asi ve atheisabsgraierandvdsretinihe ebragivehartigle @mmie#@ﬁtthe ¢res@ng Iachioe t@des a

cross-sect L anal o} ki aiatd QaQ! 1o BRE MRt il ARLARLNE hORL I RECOr dance

wth an e I ncl S a Cross-sectiona | ustration of
portion of saficatrasiie deadirstiGMRpabmdanomgthe irseGMEmbd dilateata thEfiGt 5

i ncl udes a Cross-sect.i ona ust Ig/%on of ti,on.of an abrasive tool in
accor dance Ut H WA errBo%nJrlr%orlllttLe né-ﬁ Lé e%“p fée i agticle 1o "“X%?Seﬁ‘e
il lustnéti swwond atﬁasmrsurfme oid cantagtingalsd seeonﬂabiaswasmfac@rochasmﬁ‘eacevmﬂah an

enbodi nent . Fl%olz/‘i Cges .a Cross- i | ustrati on of. a rtion of
ooy ety e Ak e o SRR SRS Sttt Heefeand Bofti Bk |
Cross- sect togvallitivh thestdoaldl CoP @fd. a portion of an abrasive tool in accor dance
with an enbodinent. FIG 9 includes a cross-sectional illustration of a
portion of an abrasive tool in accordance with an enbodinent. FIG 10
i ncl udes aBRISPESERIATOONIOF THENRAWINGSof a portion of an abrasive tool in
The present disclosure may be better understood, and its numerous features and
15 advantages made apparent to those skilled in the art by referencing the accompanying

drawings.

FIG. 1 includes a flowchart for forming an abrasive article in accordance with an

embodiment.

FIGs. 2A-2E include cross-sectional illustrations of an abrasive article in accordance

20  with an embodiment.

FIG. 3 includes a cross-sectional illustration of a portion of an abrasive tool in

accordance with an embodiment.

FIG. 4 includes a cross-sectional illustration of a portion of an abrasive tool in

accordance with an embodiment.

25 FIG. 5 includes a cross-sectional illustration of a portion of an abrasive tool in

accordance with an embodiment.

FIG. 6 includes a cross-sectional illustration of a portion of an abrasive tool in

accordance with an embodiment.



accordance with an enbodinent. FIG 11 includes a cross-sectional
illustration of a portion of an abrasive tool in accordance with an
enbodi merwo 2p10B3.10882A i ncl udes a cross-sectional il ustr&Cirars2ab/0e99pdrti on
of an abrasive tool in accordance with an enbodinent. FIGs. 12B-12C incl ude
top views of an abrasive tool in accordance with an enbodinment. FIG 13
includes a top view of an abrasive tool in accordance with an enbodi nent.
FI'G 14 incl udegs. 7 ifdl@Rs 2 $RES-teiddal ilhubtkisibh 8F 4 AoHiG ofinPBFakivOfboPin an abrasive
tool in accordance with an enbodinment. FIG 15 includes a cross-sectional
i || ustrati 87FoBknce ydran pbodimesh abrasive tool in accordance with an
enbodi nent. FIG 16 includes a top view of an abrasive tool in accordance
with an enbodi FERR.indthdes a trbsd-teetiideBluardtion ova pomidH ofi aBRE@StoeBint 00l i n
accordance with an enbodinent. FIG 18 includes a top view of an abrasive
tool in acBGPHRRCVIHl A d@Bbdi nent. FIG 19 includes a top view of an
abrasive tool in accordance with an enbodinent. FIG 20 includes a top view
of an abrasi veFI®olindlideas easdedatenaniluktration efbpstisesftankabfasiv@tobl inncl udes a
cross-sectional illystratiqn of a portion of an abrasive tool in accordance
with an enBEQIHBIRW néimb?gm?eﬁkl udes a cross-sectional illustration of a
portion of an abrasive tool in accordance with an enbodi nent. FIG 23
i ncl udes a cr oBE:.96didaRah ciokd-aesticgnal illodiradbn &f y@titidnaif adbbrasivadoksi ve t ool in
accordance with an enbodinent. FIGs. 24A-24D include illustrations of a
met hod of &% ncén"”ﬁ’oar“a?ft\? Mt cle for conducting a CMP pad conditi oni ng
operation in accordance with an enbodi nent. FIG 25A includes a top view of
a backsi de of &l(pliatiehides acioss-datimel Widthatiemofgaetibnah abedit tod5B | ncl udes a
Cross-sgection illystratign of a portion of the plate of FIG 25A in
accor dahce*#’t “%?nwlﬁ%be&?bﬁg‘me}“ﬂ G 25C includes a cross-sectional
illustration of a CWP pad conditioner in accordance with an enbodi nent.

FIG. 12A includes a cross-sectional illustration of a portion of an abrasive tool in

accordance with an embodiment.

FIGs. 12B-12C include top views of an abrasive tool in accordance with an

embodiment.
15 FIG. 13 includes a top view of an abrasive tool in accordance with an embodiment.

FIG. 14 includes a cross-sectional illustration of a portion of an abrasive tool in

accordance with an embodiment.

FIG. 15 includes a cross-sectional illustration of a portion of an abrasive tool in

accordance with an embodiment.
20 FIG. 16 includes a top view of an abrasive tool in accordance with an embodiment.
FIG. 17 includes a top view of an abrasive tool in accordance with an embodiment.
FIG. 18 includes a top view of an abrasive tool in accordance with an embodiment.
FIG. 19 includes a top view of an abrasive tool in accordance with an embodiment.

FIG. 20 includes a top view of an abrasive tool in accordance with an embodiment.



FI Gs 25D 25G i ncl ude cross-sectional illustrations of portions of side
regions of a CMP pad conditioner in accordance with enbodi nents. FIG 26A

i ncl udes wocrmgessecti onal illustration of a conditioni RgTAR3MRMI9AC] udi ng
a plate and CWP pad conditioner in accordance with an enbodinment. FIG 26B
i ncludes a cross-sectional illustration of a conditioning systemincluding

a plate and CWP pad conditioner in accordance with an enbodi nent. FIGs.

27A-27C i ncl uderey. 08 srched d @0alsedtlonstiiserdi NSF aQortRn RO hikivftod itMP pad
conditioner and plate in accordance with an enbodinent. FIG 28A includes a

top vi ew ofccqrdincervath ap expbodifihce with an enbodi ment. FIG 28B includes a
cross-sectional illustration of the plate of FIG 28A in accordance with an

enbodi ment . FI G FIZB® ildGldeesoR-sb@niliiBWtefiortofplpattRnan én SBYRiwadolgendi ti oner
in accordance with an enmbodjinent. FIG 29 includes a top view illustration

of an abr a&f9ElapsoYith 3p cRbogiMedhce with an enbodi nent. The use of the sane
reference synbols in different drawings indicates simlar or identical
itenms. PESCRI PFICON3 QkclutcEs BRERERRIRR EMERbAMVENT{oRonldTan bbhkidioaooigni s di rect ed
to an abrasive tool. for use as a chem cal nechanical planarization (CW)
pad condi t PEFREtnCeRY g Oeflimegt t o as a dresser. The abrasive tool includes
a plurality of features including an abrasive article having two (first and
second) abr adi RGssA-adl sncarid ilbatiidng gf amethanbSurtigfaa ablasn®yable Yorcoupl i ng

t he abrasive articl ith a fixture or plate., The gbrasive. tool can include
i Tt arent Fyaetisn QrbatbeRatiolht bioruth Rediiuay Ry SURGUT and r ever i ng
of the abrasive tool such that both first and second abradi ng surfaces are
useabl e. FI G EG.nsAuesieaa tdpoushaf 4 badkvinstarpidté ingiceordmtbhodh e f orm ng an
abr asi \{6 tooh fjén rzccor dance with an enbodinment. As illustrated, the process
can be ''ni f"8t194Y°Ut step 101 by placing a first bonding | ayer material on a
first major surface of a substrate. Cenerally, the substrate is nade of a
mat eri al sui t abl(e 26Brinovdeh s tasdiengonthidustiagon sf aaforddr afshoqdatpoDEl€s 35ag. For
exanpl e, the suﬁstrattﬁ can bcg a nmat erial having an el astic nodul us of at

| east 2E3 NPECOFHCE MG SHB3HMP Nt s, the substrate may be nade of a

FIG. 25C includes a cross-sectional illustration of a CMP pad conditioner in

accordance with an embodiment.

15 FIGs 25D-25G include cross-sectional illustrations of portions of side regions of a

CMP pad conditioner in accordance with embodiments.

FIG. 26A includes a cross-sectional illustration of a conditioning system including a

plate and CMP pad conditioner in accordance with an embodiment.

FIG. 26B includes a cross-sectional illustration of a conditioning system including a

20  plate and CMP pad conditioner in accordance with an embodiment.

FIGs. 27A-27C include cross-sectional illustrations of a portion of a CMP pad

conditioner and plate in accordance with an embodiment.
FIG. 28A includes a top view of a plate in accordance with an embodiment.

FIG. 28B includes a cross-sectional illustration of the plate of FIG. 28A in

25  accordance with an embodiment.



material having a greater elastic nodulus, such as on the order of at |east
about 5E3 MPa, such as at |east about 1E4 MPa, or even at |east about 1E5
MPa. | n pasiot2oouidies34i nst ances, the substrate naterial ha®Carusedadns1961 nodul us
wi thin a range between about 2E3 MPa and about 4E5. For exanple, the
substrate can include materials such as netals, netal alloys, ceramcs,

pol ynmers, or a conbination thereof. In accordance with one particul ar

enbodi nent, t hei ubetifdkides b fopFReeofaf plae Bt @M PRl BYnditfiaetin Ascofdag®d wittFor some
enbodi ments, as wi |l be appreciated herein, the substrate can include a
material that P&CRRASHBYNzed or capabl e of being magnetized. The substrate
can have a certain shape, including for exanple, a generally disk-Iike
shape havi ng arfG.nstindReos topWidvaitiastarion af SebaRt et Bracssiime@ithhat are
opposite each other and substantially parallel with each other. The first
maj or sur f S8B°WReNtsecond maj or surface can be connected by a side surface
that defines the height of the substrate. Wile the substrate can have a

di sk-11i ke shap&hshselvf theGhme tf@Ence OhiUl in défgtnt Uhatinds hielickapenidt ot he
substrate is ¢ Lindrical, ot her shapes are contenpl ated. For exanple, the
substrate ﬂ“‘?‘/? V¥% rectangul ar or pol ygonal shape, such that the
substrate has substantially planar sides that may be parallel to each

ot her. Not i features (e.g., engagenent
structures?%%ﬁggﬂﬁmgﬁaﬁZhgz}i@%gq@#@%%ﬁ%ﬂ herein. Placenent of a
first bonding | r materi.al on the fjrst jor surface of the substrate
can incl ude théﬁ%‘fﬁ}wwgﬁ Gireist toan Shysive ol et i chempiiplReqvayce applied to

the subst r glafarbidBCR17)pall Bénditned, Ao RIdrici M asfirbssert ape abivd dds1 | 1 ke.
Typically, the application of the bonding |layer material is in a manner

such t At {1sBIdBoPYY A esturerdaciudiag s sbeibiertich kiking$ 8o tiysiegataPiabr asi ve
grai ns t heggh fin20GbQrM 2olpAAR SRABAKSS RANGhAGL 2B 65 linTRELI kR ]ve dHIINT
processi ng. For_ exanple, in one enbodi nent, thé bonding |ayer material can
i nclude a withalfixgre prenlafk. Bh abyasiveded paunepds diffgentiyparet enggserant i ncl ude
Lransit i on et dlucifi@linFXATRY nd IOEHOBH S Yoo MBLERLAloPAT i @ braze
mat eri al that |ncf ées ransition nmetals such as nickel, chromum
titani um sdcand gurding pafe¢cadicwssabdi | ver, and a conbination thereof. In stil
ot her enbodinents, the first bonding layer material can be a polyner
materigk. Part pgylhandiyaes Yinbabhdt RYHIBEn DL RN of RS TREERA SoGAN | ncl ude
t hernopl astics and thernosets, polyam des, polyimdes, polyesters,

pol yet her s accbrdgageopd aprpmrbodinent 4 iWositsiodath precesh eprelsf initipigd aesepnifil &y

particul ar b%cﬁglcltﬁ?st?b&lcﬁ% lX}';E?‘ lina%tolfe&f aaiL11§t 11;18& slﬂlﬁgcel dt ats{?@strate.

ci
u

Generally, the substrate is made of a material suitable for withstanding the rigors of
abrasive processing. For example, the substrate can be a material having an elastic
20  modulus of at least 2E3 MPa. In other embodiments, the substrate may be made of a
material having a greater elastic modulus, such as on the order of at least about 553 MPa,
such as at least about 14 MPa, or even at least about 1E5 MPa. In particular instances, the
substrate material has an elastic modulus within a range between about 2E3 MPa and about

4ES.

25 For example, the substrate can include materials such as metals, metal alloys,
ceramics, polymers, or a combination thereof. In accordance with one particular
embodiment, the substrate is made of a metal alloy, such as steel. For some embodiments,
as will be appreciated herein, the substrate can include a material that is magnetized or

capable of being magnetized.



first bonding |ayer can include epoxies, acrylics, and a conbination
thereof. Certain bonding |ayer materials can al so i ncorporate phenol

f or mal dehwoeo1orinesstti r st bondi ng | ayer material can incl ede/useédoss®s1 whi ch
may i nprove the nechanical characteristics of the bond material nmaking the
bond material nore durable. Additionally, filler particles can be used to
mat ch the coefficient of thermal expansion of braze-filler conbination to

that of braze- ahs asitve GAMR@Edr@i shebel MBIubink f&l&a@[ﬁle fal g’éhél@l%sdlsl«l—lﬂkeew se,
such inert fillers can be used to prevent SthkIﬂgﬁ@ braze to the plate or
arpﬁ

ref r act or ySksRe iRiiRg? HINempar UseT g asewnd maiar suidase BRYYHE 5P 6L si ng, so

as to 'nh'Qﬂim@ﬁ&ﬁﬁhyﬁ&ﬁ&ﬂ%&ﬁewhﬂnﬁQdTBéﬁ@tm@HPﬁuh&ﬁﬁMs&bhh%ﬁﬁnnﬁy i nprove
wear resistance and can operate as an abrasive, if desired. After placing

a first bowf%904WéQHWEébva|81deﬁur&wﬁ thasdetings e h@ebtpéée supstrgcepVilg1, ¢ he
Pr 0Cess 5 CORfi NikGSte@hn BIVER dk‘i%%k@léhd% %ﬂh%n%ulﬁﬂ dostout, %a{c%rthaqftheas%?esdf‘{h% grains

within the first bonding layer material. Various nethods nmay be used for
pl acenent @betrﬁelsmh@phicvleof@ﬁrahm@swetqqnhqmph@dbﬁnlcﬁxn@plea@aesuh&mteﬁanal For

exanpl e, ngve%qle&?ﬂgﬁﬁr ar rﬁ;‘l#@nﬂ%}{ uplll ﬁlﬁtetqe gqbtst?étgh&sr%ﬁbs@'ﬂlﬂ%l e)nlgarla?éﬁ& ina

random arrangement “havi short ‘range of range
Al t er nat i vélaymay b@pqndlatermdt otbefr Noelbafbrhasilhseatgrcm msludatythhefeammme@; ed in a

manner suchg%gg%mﬁqe Q&bﬁl Hmc%mg%hﬁﬁﬁgrege gven arranged in a pattern
havi ng Iong nge or as an arra ? , face centered cubic

pattern, cubic pattern, hexagonal patte(n rhonblc'pattern, spiral pattern,
randomlfat t er nPlaggmebnt ofebiimdtonding laybr matetal pathedirstaajorisnriparof ibowhistrate

i nst ances, caEnI 1%01%&)6 tﬁg %Q{)%tc%fo I ?’% la% of%ate[%ia?%gcg%aﬁ%r éé]%ﬁltg{he S s%‘tafeons wi thin

t he bondin ayer are arrange avoi ng random

di stributi smfa@e methe foamSARlﬁ(m rt)nl paiet erthg likantliypivallys t}peaanpphctaub]aoﬂ the sui t abl e for
condi ti oni e abr asi ve .hard

o tori oo, S IpRE ird S PR R Sl AL AR RROB B LSS IRESs of a

| east abouh)&ﬁﬂﬁlkgﬁnn%nmmnh@anmn¢ﬂwmmlmnmgamm@smnmhgk@hﬁﬁ&mwedgmajns can
incIudE?nateriaJs Fuch as, oxi des, . bori nitrides, carbides, .carbonbased

st r uct Ur es PECHENEdl g AN HH 98 %IBI?WHG%&E%‘&O%&W&W?GQ%?H“ HSlGR | erenes)

and a conbial biodethiNEHROPartidularBQREful Iﬁetalard@leﬁlclu&wﬁfsmbﬁafeta\yse Ryaterials such
as cubic boron nitride or dianond Cﬁ&rbe use rasive gralns The

1 a
abrasi ve gFRHYC. thePoRdipe laxer magfenial %ttrazg.%ere&hﬁfds?le P FRngdidne®loni ng

pads in CVRAROGRRE! dheomiliRl tihiGh, APRLICAIagN, sihRE aAY £E@BInGI0h khefdofe can be
| ess than about 250 mi crons. Fbwever in ot her |nstances snmal | er abrasive

grains may be iln sti Sh%(f: Qm 0h 1ment2 the first bonding layer material can be a polymer
20  material. Particularly suitable polymer bonding layer materials can include thermoplastics
and thermosets, polyamides, polyimides, polyesters, polyethers, fluoropolymers, and a
combination thereof. For example, particularly suitable polymer materials for use in the
first bonding layer can include epoxies, acrylics, and a combination thereof. Certain

bonding layer materials can also incorporate phenol formaldehyde.

25 The first bonding layer material can include fillers, which may improve the
mechanical characteristics of the bond material making the bond material more durable.
Additionally, filler particles can be used to match the coefficient of thermal expansion of
braze-filler combination to that of braze-abrasive combination to inhibit out-of-flatness.
Likewise, such inert fillers can be used to prevent sticking of braze to the plate or

30  refractory on which the unfinished tool rests during thermal processing, so as to inhibit
out-of-flatness. In addition, such inert fillers may improve wear resistance and can operate

as an abrasive, if so desired.



average grit size is not greater than about 200 m crons, not greater than
about 100 m crons, or even not greater than about 50 mcrons. In particular
i nst anceswotzhw/ah83asi ve grai ns have an average grit si zeChuskéo/oe9968Nge

bet ween about 1 mi cron and about 250 m crons, such as within a range

bet ween about 1 m cron and about 100 microns. After placing the first |ayer
of abrasive grains within the first bonding |ayer material at step 103, the

process can CORfkiYIEciRta HikERNAAS 143%r MhBEAINY 2FirS SeRRduibRRdi A lay@E materi al
on a second nmajor surface of the substrate. As described above, the

subst r at es PIOSFYS ReRFBUSS & peR 193 hoeplagingq fishlayqr ohpbrayivermaiay withip ghefirgthe £ r st

maj or surf 86RRNGy S BRAREL. NBIrRLs ShbRGRayHQ1sAPRPlat@ndhPofaMdatpathetadhd al |y
parallel with each other. The first and second major surfaces can be spaced

apart fromtéherhobamdingdngr vaatitc Fetexeppisabn aberier saips pREbaplaecdsvifimce.
Pl acenest gf. phh@ns ?ﬁ&riﬁi 2 PRAGH Qﬂa%g%}ﬁ%ilit HEBE b %‘ﬂofrﬁ%ﬁ'ge' Pl RIaresses that

aresimlar to, or e sane as, the placenent of the first bonding |ayer
mat er i al oAlteimatively, gte phaspoenthihe abiesive grajpantay beFemplpicd teswemer sudke thet acement

of the sec i I i [ f e such
that the cungrara s PpaPhEindRes bRal Ul SURORTRV A0\ AIE PRPSHIALD O
abr asi ve grawmmay (aige favotentercdabicaruttemy ¢ubicgnsters urckagasl. paterspbnsbion of t he

subst rat e whi e fion Hlng, thosceans Bandhng.day e oy glds.g GNaRdg,i n the
pl acenent B Or RNt At 1on of CtHe TS ayer o abra8ive§raitis, "6r even
dul 1'i ngo of itstaecechj ths sbrhsiweegraiof mapbahoee agpaaticusar 10EAGoNS whithinrthd Boning be

suspended uysin chani cal neans, pressyrized neans, .or .the Jike, In

accor dance O BRHEr RN e e am ARy A crd SRSl can be

t he same beatimgwhialy Bpan@tiefly alitabls férenditisighg OpPdiadg | ayer material . Still,
in alternative designs, it may be suitable that the second bonding | ayer

material be a g fherent. mmteridl Lhantac i stabonding  aer, mugrial
Such desi gns maye HEWLGH YR B orP vactuyl Pfg he %apsafﬂc i}fl es 28 Y hedbr asi ve
articl e sucin tahat Vidkersfhiardatss b6mdéazgabloatylsn0 kphei’i ah pirScsatiitsedake, fhor a first
type of _dressi.ng operat.ign, and t he second jar, surface of the substrate is
SUl tabll® 1 BMASV R F B HCTE TR BRI PORHtS R TR PRIt HED8EC ond

bondi ng | aygkd sRlcairésaincRidinkhinSeaRRELIRbEd Slafdialk Sudhtas $ilRRendODandtahe process
can continue at step 107 by placing a second | ayer of abrasive grains

Wi t hi n t he CUBRBHI SRsHen g %0359‘él%staﬁaqsefrqpsllabram@aéfl@bS%bz&s SHNChIRd above,

the pl acemptidcfr diaRRng 8s05disbPN%ahe SMras@Rig@ghye grains can be conpleted in a
random arrangenent, a patterned arrangenent, or even a self-avoiding random

distribution ( %ﬁ\f %gsgge)g'rairl}éb crag Xveera’n atVQrgge grit size suitable for conditioning pads in
20  CMP processing. For such applications, the average grit size can be less than about 250
microns. However, in other instances, smaller abrasive grains may be used such that the

average grit size is not greater than about 200 microns, not greater than about 100 microns,

or even not greater than about 50 microns. In particular instances, the abrasive grains have

an average grit size within a range between about 1 micron and about 250 microns, such as

25  within a range between about 1 micron and about 100 microns.

After placing the first layer of abrasive grains within the first bonding layer material
at step 103, the process can continue at step 105 by placing a second bonding layer
material on a second major surface of the substrate. As described above, the substrates can
have a disk like or cylindrical shape such that the first major surface and second major

30  surface are opposite to and substantially parallel with each other. The first and second
major surfaces can be spaced apart from each other and connected to each other by the side

surface. Placement of the second bonding layer material can include processes that are
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second | ayer of abrasive grains can have the sane arrangenent as the first
| ayer of abrasive grains. Additionally, the abrasive grains used in the
second | ayerowmdnogse the sane as the abrasive grains of wPhe/UuS2em649ayer

i ncluding the sane type of material and the same average grit size.
However, in particul ar enbodi nents, the abrasive grains of the second | ayer
can be different fromthe abrasive grains used in the first |ayer of

abrasi ve gkigiiRsto, M&Ee Qimedk fthepiedineahsfard Met dhaing faybehed oh iR firitr st maj or
surface and second maj or , surface may facilitate fornmati on of an abrasive

article capaireusee. c@rmnmah@roe%f% g Rlecqmeat of thesespisk bonfiga dayeimgiy exanypl e,

the abrasi RngE isPensh off I sRGRRAudnAURTthd @R BtboRdidE fah & ebrid ¥ie Of
material than the abrasive grains of the first layer. In Sone designs, the

abrasi ve gihithy laykr efinbrasioe SFEns|ags a9t IepRteRiayEh ydRFacss evsPaveRahRICgr i t si ze
for conpl eEdH‘s‘ﬁlat@w‘ﬂllé fo%ﬁl'étthéjé'egéﬁl'b'agdﬂ@ﬁ&@rta'v&'as Qbﬁa‘ﬁﬁé mQHe pih&n3an® CWMP pad or

a different type of CVWP p pl aci hg the second | ayer of abrasive
grai ns w t hiigntatiga of the bt laygmf ahglsuvag@rnsmte@m Glllingtof sheefpstiwr ofi 4heaspieocess

cont I nues gltair@_[e%ﬁe élu%gtrégél mgfgé étﬁ%nh%he ﬁ{'ébrﬁéclilﬂlgal En%aI{s ‘51{3%8%116 fncl)é%ﬂ? Co)lg ming a

condi ti onef. ating can be co manner
braze Iayeﬂwﬂmgn1the first and second bondlng Iayer material to secure the
abrasive grains to the substrate. In particul ar enbodi nents, the process of

heaj[ i ng i ncl Udﬁéac%{'af}ggqmﬂ%n& Qlﬁ &fﬁgéﬁrtﬁé &c%%g@gﬂafgg%dﬁﬂ%a@p&?y ve

grains of the rst er and t e second layer apart from any
contacﬂosusﬁmﬂ@mdeMQhrmﬁbmﬂmaﬁgémﬁhbmhmpbﬁsnﬂ@mmléﬁﬂhngﬂwn@tﬂilng and/ or

dulling of tdésh%s %ﬁ&@g% V%t?ﬁl?'tﬂ&?th@%‘ coﬁ'cgb&lrdﬂl%S%%¥ &Qtenlﬂ%e%edlftfear%n{? T S

during hea ate can su na vertical position above
t he furnacdmﬁﬂmdhﬁi&u@hghmannmhedsﬁhﬁwbagsrm@fmmummﬂﬁﬁhemymgpmrpend|cuIar

angle to the %1'11?]% Onat Oﬁ%{VB artlré%eos%%l trh tecﬂbp IisLbonpln'g’laa;[gp r%?tlerlaa 18 s arall be

suspended Fpe oSl Bove oor, suc "Rat t he
first maj ofirstpt atdeding opeatnthndahoiccaidmidasutie of tos tisnticad duprataral | el to
t he fur ace f&por And still, in other enbodi nents, the substrate may be
angl ed? e|a€ﬁ o0t drepse gt e f1oor, such that the first mmjor surface and
second mgj or surface of the substrate are neit her paral | el nor

per pendi cul ar Rdeit lacidguhasecend banding lAecandtidgnttie vamdpigaessacetahgesubst r at e

oui 1 on” ek BBy ot paers Foltt b BRalraL e ne opELFtTl RO P Eubs rat e
duri ng heatith@ thagcé@iohiiglaget higerfiadr Dkt sop 107 dRfribaBsicylic platdngdn€othavi ng a
the second layer of abrasive grains can be completed in a random arrangement, a patterned
20  arrangement, or even a self-avoiding random distribution (SARD™). Moreover, the
second layer of abrasive grains can have the same arrangement as the first layer of abrasive

grains.

Additionally, the abrasive grains used in the second layer can be the same as the
abrasive grains of the first layer, including the same type of material and the same average
25  grit size. However, in particular embodiments, the abrasive grains of the second layer can
be different from the abrasive grains used in the first layer of abrasive grains. Use of
different abrasive grains between the first major surface and second major surface may
facilitate formation of an abrasive article capable of conducting different dressing
operations. For example, the abrasive grains of the second layer may contain a different
30  type of material than the abrasive grains of the first layer. In some designs, the abrasive
grains of the second layer can have a different average grit size for completing a different

dressing operation either on the same CMP pad or a different type of CMP pad.
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particul ar uniform bonding |ayer while also facilitating maintaining the
original position of the abrasive grains. For exanple, changing the

posi ti on Wb 2btve11688shst rate can include rotating, tiltingpPCoruseomwasesng the
substrate during heating. Such a process is particularly suitable for an
abrasive article having bonding | ayer material and abrasive grains on first
and second maj or surfaces. The form ng process described herein facilitates

the formation @fte@pli@nemsbdebmi @{rashdtesiv drhigd Rithiaidgcdnd bshdidddy&econd
maj or surfaces, each of which are suitable for abrasive processes.

f
Mor eover, RETRI&ER 407 EgyeasescFoRdtust ff SteRdOP by Aeatiae thesubsypicde fWH 2of an

abrasive apMichR BAWINRr SHORHE 84n ﬁéc%&%%‘ﬁe%_i%hﬁnﬁ&gﬁh@letf@r foRRinkhhedze | ayer of
abrasive grains and secon ayer of abrasive grains. The superior flatness

d |
facilitat e®yPiiprethediry radeseidhpnding laypeatemy tofecanthorhepsivRerEriP H§ to FI G
2A a cressgseeiikonal illustration of an abrasive article in accordance with
an enbodi nent 1s provided. In particular, the abrasive article 200 incl udes
a substrate 201 having a first major surface 202 and a second surface 204

opposite the fivrartiousr embedimeniséhcamocesypidicding ipeles pyspendiedhsvbfde maj or
surfaces 2Q2:.a0042H8%Ahesie LReE ot?%t/heefi@t'lg%r Sl th@GLort08yer Avelshcl alpa]?pd' ng

| ayer 203 overlies and abuts the first rmjor surface 202, and a first |ayer
of abr asi v&ograaly gentacp urfasese cchpmathnggratiit pvddsacyipntng gotitingesnd2@3, such t hat

the abrasi Hﬁligé g{)‘cﬂéa‘tﬁgs?veﬁﬁﬂsr (ﬁglélg%r&c&%l u%‘?&errt@fn T&Q;SE?,%Erililé lllela{ﬁltl @k ed, the

first layer o rasive ains 221 can have superior flatness as neasured
usi ng 40 nosubsiwate eantbeoptpceddd ime aisrticd] posimet dbowk ths ifurgpoe dodmashweny dicengt hs  of

light to c e di ce ; h rf . of the
fl at ness osl bt%#fﬂ!étgEssaorrr%+%I.1 g%&e%gggl%%e%ngﬁﬁé%i@é%eﬁ%%?ﬁgﬁ{ eg lr%%(gqn\gg&sgr ai ns can
have a f| atlresistrafc caobe g@atial intalhanzalted posittondiboenthe Swnedee dlsomedchghagat er t han

about 0. 01,6 Of; S¥ER. Aok, Qreaf 8Lt Aan. aboul,. 0,085 el UaN el atness
measur enent’S 41 gar et " |?|gdt BT CRFCAUT BPBLTSY R EChiNSI'E88Y t o neasure
di st ance b@abyweemdpailih stheArmiexdangnkse thefsulstate nagbb angledielatise tolke Beamchmar k

450( t co nl val |l able from_ VI Engi neerin Inc. The flatness of the
st Iy enog s Eing 3Ry Fuids St snoer SIeEp v et et sl B 0Rhe. £ r ot
bondi ng | aygtilcl atithetfradiohlbentiat fuacamsbrsi ze of the abrasive grains. As
illustrated, the abrasive article 200 defines a | ower working surface 2 11

ggner el 1, 0o ned B By LR S s s S BB RSy 20°
bondi ng | ayeces2 03ativEhea abitiag pysticrant 6 k®pgiad pdsitidnh @handihd bt padites @rhe
substrate during heating can facilitate the formation of an abrasive article having a
20  particular uniform bonding layer while also facilitating maintaining the original position of
the abrasive grains. For example, changing the position of the substrate can include
rotating, tilting, or inverting the substrate during heating. Such a process is particularly
suitable for an abrasive article having bonding layer material and abrasive grains on first

and second major surfaces.

25 The forming process described herein facilitates the formation of a reversible
abrasive article having first and second major surfaces, each of which are suitable for
abrasive processes. Moreover, the process described herein facilitates the formation of an
abrasive article having superior flatness with regard to the first layer of abrasive grains and
second layer of abrasive grains. The superior flatness facilitates improved processing and

30  dressing of CMP pads.
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upper working surface 213 defined by a plane extendi ng through the upper
nost surfaces of the abrasive grains set at the greatest hei ght above the
surface ovothw/tossdi ng | ayer 203. The di fference bet weeRrCrhis2600mer96nor ki ng
surface 211 and upper working surface 213 is the working surface distortion
hei ght 215 (Dh), which can be affected by a non-planar surface of the
bondi ng |l ayer 203 and further anplified by differences in grain sizes
within the firgbfehdpges Faf. 2abd @sds\wect@hal ilgtrdddn ofNatBhLiVe artifle if Or m ng process
described herein facilitates the formation of abrasive articles having a
reduced woRKPHENSUYthpeniodingnt is FpViter gt pastiaglag ibe digsdieiadicls $%t ness. I'n
particul ar inchiags AQbaRY R 13Haling b &ird QNS R SYITHRLS ¥ciad P04 saRLRE of the
substrate such that the first and second nmajor surfaces 202 and 204 are
formed to H@fBstgnajqrisaifacs 2P cthgreasthe et arfl sseodarriotiyrfhcey 895284 aisd 205 and
layers of A A%UGid RIS 266 1A 3D heRRne BHGR0S YR Na LAk hE kRE Rajkhe
formation of an"abrasive article 200 havi ng superior flatness and worki ng
surface di surérce P& aibkd Gt laydrohabressyreareing 33 l1he conggieqdsvighin g bardinglaygrai ns 221
and 223 whi ' ieularly.suit i t4Qni . As
illustrat eg@tsﬁczl tgag?}%sa?\%@é%af@%e %g%g(li %gf‘euﬁglggméé ‘ghdﬁ@%%‘%ﬁr%%ﬁh%‘? attached
to and abutayemy abhevs gewmrd2 hegndavswptaadlap@sh asfinchdecdsshngtarmaheo®@d. A | ayer
Of 3br asi ve, gL kDR, 48 ahs SONN AL, AR, SRCYNEH: Wehlha . te.handiag | aver
205. hbtabP@, e Paﬁ%r o abréasi Ve graln% 2 égban Aave “the "sArte §egree of
fl at ned8 ard swdadciand)gsurafcaccaofdhofldthan ofbe gintiplask dr keanhidy, elic foft laer ai ve
grains 221 described herein, Mrepver he abr asj article 200 can have a
o e sur f aBESSORRE P SeT P SO alrelst Pet ey PP ol g e BB RAL i on of
t he abr asi w#anabdut 0J0€ c206: evEOfiot@xatpian abdie 090bsh s 8iich f2AHesCatasuRalehtde
engagenent structyres alonp t he si.de ﬁgrfaces for i roving t he. form ng
process ang©af SrGHP%‘W arieg a&‘&]f?ﬁsﬁ‘& tsnglogy, foducas i dps PAVSFROSIEY i ng t he
substrate 2@kxiMpldofdudh Rchitdldgyds 410 BEhdhinfl 55D 0 pahabhlpAsailabie GRROVIFIVE O t he
illustrated enbodi nent, the engagenent structures can include recesses 207
and 208> wi EAFIACY RS 18¢-de surface 206 that extend laterally into the interior
of the substrate 201. The recesses 207 and 208 can be used to hold the
substrate 201 (Be QatmesSUspEnd: tahe Fubaiiv@iRin203) is dilstiva o e PleSSioNthef OF

ion of the bonding |ayers 3 and 205 and | ayers abr asi ve

sui tabl e f?rngt g 2@ &%
grains 221%5%Bomsing layegand fhepaientgtion and size ebide alrayyrarainy Solluirdotisyi de
for miffi ons aﬁr@sﬁve%@ﬁélé QOIDdéﬁ'ﬂ@s ARHESWYRInd tifsde © 1 20&he Il e bRlaplecas W I 1 be
described in further enbodi nents. O her engagenent structures are

cont enpl at exening thjouph the upess soswrfagen ofibe abigayugping &gt af the lowest height
20 above the surface of the bonding layer 203. The abrasive article 200 further illustrates an

upper working surface 213 defined by a plane extending through the upper most surfaces
of the abrasive grains set at the greatest height above the surface of the bonding layer 203.
The difference between the lower working surface 211 and upper working surface 213 is
the working surface distortion height 215 (Ah), which can be affected by a non-planar

25  surface of the bonding layer 203 and further amplified by differences in grain sizes within
the first layer of abrasive grains 221. Notably, the forming process described herein
facilitates the formation of abrasive articles having a reduced working surface distortion
height 215 and superior flatness. In particular, the abrasive article 200 has a symmetry
about the center of the substrate such that the first and second major surfaces 202 and 204

30  are formed to have similar structures including bonding layers 203 and 205 and layers of
abrasive grains 221 and 223. Such symmetry facilitates the formation of an abrasive

article 200 having superior flatness and working surface distortion height with respect to
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The abrasive article 200 further includes indicia 231 and 232 di sposed on
the side surface 206 of the substrate 201. The indicia 232 corresponds to
the fist wajoro/dosfiace 202 of the substrate 201 and t hePCayseooofcwbr asi ve
grains 221 for identifying a wear status of the |ayer of abrasive grains 22
1. Likewise, the indicia 23 1 corresponds to the second major surface 204
and is used to identify a wear status of the |ayer of abrasive grains 223.
Duri ng usethetifiRrd dTdbiative %31n§- 28N%hd232 whadh it AHIGRE shidl®AEoraltRhIAE obY
|dent|fy|ng%gpe nunber of tinmes the | ayer of abrasive grains have been used
in a condi NP4y operation. The indicia aid a user in identifying the side
that is used versus a side that is unused, and further aids identification

of the renmui ni pgiliseadd, ehelabfeivehrtidle@00 iRERENIbAPingayRF 20X at@bHcd 36 MRI gr ai ns.
The indicia 23 1 and 232 of FIG 2e¥§le illustrated as_ narki ngs

i ncor por at AR PeYRSORIRIRSIEALH 70 of Giethdtpigy8t-sAJtyenpaREsYE g&nasl%%% 223 and

221 respechic\eBhtiined ﬁnd\Me&drecb\inﬁQﬂ{e%h«ﬁh@Q el NB&BlyCmHHHy@E&Qbfé&% of either
of the layer of abrasive grains 223 and %21 auser may mark or score the

i ndi ci a 238K 233001 e tharamgdegrs o SrmessahaPHdng %Wfé"?e dytortiph h@glvés grai ns

223 or 221ﬂgq%grggﬁﬁwggggﬂwgalq&gﬁg&ﬁﬂ§m§nbodlnents the indicia can
i ncl ude ot her ‘neans of identifying the wear status of the | ayers of

abrasive grains 223 and 221. For exanple, the indicia may include physical
marki ngs or pr Moresyeniierbitgke asele ROGeangkemsidu st 200 hekdEe B3TFHY t he nunber

of tinmes tB&lt&ﬁ§ﬂ@§ﬁdﬂﬁ§tﬂe%ﬁ%{at1gﬁ oBRE AFhVR S D50, 221 a2 4R shidvgebeen
used. | n accordance wi th anot her enmbodi nent, certain in |C|a can i ncl ude

col or ilfdi 2Ak endnclygdeengagamenstrpgiaicrilanghy sideisurfagesen impsgvine the forming
identifying.the. aﬁ\@ﬁgo &B@Hh&g %h&&%&ﬁ%&%% f'eﬂl%vélﬁ%%u‘gglflg APLARIME 61 @i NS 223

or 221. In particular, the color ators can various color states
wher ei n t he phis dwing tondif@ningdipetiationsh Aggadingia the flliseated m’@dém@élm eto

certain chefl.cahd ytaﬁqlrésrza{a &%1uﬁgfgﬁg§95<@3%8% bok FEFRUAANERuMALOREDEY

enbodi nment s as t e rndiéra
232. Alter nzatnck/l@ﬂegally urhethemdmmra)f theyulipeatm 205.eThd mypseneft adl 20dtcer bal , such as

a pi ece.of adhe ot her ent ructure in |cat|ng t he
nunber?sf Pl%é%ﬁggﬁwsum£ @%ngagﬁm enralﬁgﬁ]XEQ%e?&nggdmﬁmﬁgq tlnately t he
wear stat usmlmf)letfhmdlaly eﬁth@f)orﬁlbfgaayemog raad @3 and|lggers2B abmgiveigess 321 and

Cross-sect V|e of . an abrasi ve ticle i.n.accordance w

b mect 22hAadlulin ine R S 38 YR AR Lol SRR TR E Mt ey sy i ve
article Zoabr@g‘wd:drﬁ;le 200 itigih 4 GlanOasavil b éscAberl 1£aihhla1aemmnaenig rCherimaj or
surface 202, a second surface 204 qﬁf05|hgathe first or. surface 202, and

2 si de. sur PAEEOESEHES Sr<pplaisd i Perdhed ib mord defdil Hefcin

20 The abrasive article 200 further includes indicia 231 and 232 disposed on the side
surface 206 of the substrate 201. The indicia 232 corresponds to the fist major surface 202
of the substrate 201 and the layer of abrasive grains 221 for identifying a wear status of the
layer of abrasive grains 221. Likewise, the indicia 231 corresponds to the second major
surface 204 and is used to identify a wear status of the layer of abrasive grains 223.

25  During use, the indicia 231 and 232 can indicate the wear status by identifying the number
of times the layer of abrasive grains have been used in a conditioning operation. The
indicia aid a user in identifying the side that is used versus a side that is unused, and further

aids identification of the remaining useable life of a corresponding layer of abrasive grains.

The indicia 231 and 232 of FIG. 2A are illustrated as markings incorporating arrows
30  corresponding to the layers of abrasive grains 223 and 221 respectively. It will be

appreciated that upon completed use of either of the layer of abrasive grains 223 and 221, a
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includes a first bonding | ayer 203 overlying and abutting the first major
surface 202, and a first |ayer of abrasive grains 221 contained within the
bondi ng a@en10208834such that the abrasive grains are se®oTA$2000/06¢961
substrate 201. A second bonding | ayer 205 overlies and abuts the second
maj or surface 204, and a second | ayer of abrasive grains 223 are contai ned
within the bonding | ayer 205 such that the abrasive grains are secured to

t he substr @i md) harkNetsahit Yhe ihd16ia aBT @1523\2€i‘ncﬁd‘aftlh§ R c8r@pbitiEhUdRs ofli f f er ent
engagenent structur es 237 and 238 than_ the abrasive article 200. As

i | T ust r at e@0ratiVerainyAiettent hatehget theds nodtfergi gmbedimspis. the wdiciici®Bns t hat

extend fromcifag ombidfeak bf AEAIL %Q%t}féfwetahﬁaﬁymﬁé Bl &s gpajerdsﬁfe 3rdiAdhghndi rection
parallel that to the axis 291 further 1ncludes axes 290 and 291,

whi ch are pek gavigrannia the ipdieig @y didhede Phydcadi mpikings @1 péed Ba¥Ingd sashest he
descri pti o, o, fafReN H}a[&tat?ng[t@ﬁu%r%f%%@s ke C@j(i%@ﬁvé 1Q§é?%9£br£§\% ARQhesive

article and defines a | ongitudinal axi al rection, which generally
ext ends t heesldpd have bicakprdss of the abrasive article 230. The axis 291
extends through the abrasivearticle and defines a |lateral or radial

direction, thepehy,dgfck Wltﬂgné’thWe%Bdlﬁfenpbé&%&%ﬁ@%m@lﬁldé %oﬁgﬁléﬁbrge
article 230. As used in the enbodi nents herein, reference to such

di r ect i ons Wiktkin theindisadiese dfiarenirolassietes idsatifying thovienr statug pf e raspassve
|11 ust tat egh B fBE0% 82ing 993 812 1 2 flparkiufir. ACodAGhHIRS: 08 Saret | onal

vi ew of an asl ve a e I n accor dance W|t an e odl ment he abr asi ve
articl &0 ZSOolhmattsheheSfamﬁlefcelat ofr ths indwia dhenggb wath irapetitavet dxpdsarex0 Qertsfin FI G, 2A

ncluding g SHBS! L84 &, ROAMIAYLAL, Ay LidoblanBLRT (B S AGE.R0Z G a second

surface 204 opposite maj or sur is jolned by a side
sur face ZOﬁhysiblabm&bmgsin\aﬁbausteﬂai the 26icid 2 1tdnd 232. nA]teunlas/ebz the msliciduomdi ng

| ayer 203 oqverl ttln the f.i nd a first
ayer of aBt auiet unge AMABH ML eL AaitT afTRUP o Wl B0l G503 sueh
t hat the abth&alrymdgmfmgme ﬁlrrﬂoeeeﬂmme;oh lhyaertohﬂarssmtesgranastlaszaehusédm illustrated

is a s ond1 bongy@g | ayer g%civerl and abutting the second mmj or
surfac 203““5‘ EUOHES © aysf obgly é"e\géa“@f'l' ains 223 contained within the

bondi ng | ayer 205, such that the abrasive grains are secured to the
substrat e 201. Fatahhgiudes hercabsaasonabviawtof ah ebrdd@ drtiedd inchesordinté eitk ai

engagenent s ctur 57.and than t he asi v ti.c 0
TP agt ot eaTopiE e S Kot PR DebaSe BAhRS s heRbiie TutR A hat i on o
grooves andI®@nelintlediogs sebstrith @0 ShadéngSifirkaggordQfacf20L) kﬁﬁseBdlﬂ&hﬂfﬂieQO@Dl In

particul ar enbodi nents, the_cogbinatiaqn of roov rotru ns can
i ncl ude a RRIFIEGH "ﬁasma}oﬁsur%ﬁ? F?Ff;a %?‘%%‘ﬁf& SFEFF R eyarB‘fleﬁ‘ riher

20  includes a first bonding layer 203 overlying and abutting the first major surface 202, and a
first layer of abrasive grains 221 contained within the bonding layer 203, such that the
abrasive grains are secured to the substrate 201. A second bonding layer 205 overlies and
abuts the second major surface 204, and a second layer of abrasive grains 223 are
contained within the bonding layer 205 such that the abrasive grains are secured to the

25  substrate 201. Notably, the abrasive article 230 includes different engagement structures
237 and 238 than the abrasive article 200. As illustrated, the engagement structures 237
and 238 are protrusions that extend from the side surface 206 of the substrate 201 in a

radial direction parallel that to the axis 291.

FIG. 2B further includes axes 290 and 291, which are perpendicular to each other
30  and define directions to aid the description of embodiments. The axis 290 extends through
the abrasive article and defines a longitudinal or axial direction, which generally extends

through a thickness of the abrasive article 230. The axis 291 extends through the abrasive
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the side surface and form ng a threaded engagenent structure, such that the
abrasive article can be screwed on a conplenentary structure, such as a

pl at e i ncwodnrgliessapl ementary t hreads. The abrasi ve art iPCraS2@0/069961 her
includes a protective |ayer 261 overlying the |ayer of abrasive grains 223.
The protective | ayer 261 provides a |layer of material overlying the
abrasive grains to safeguard the grains from damage during shipping and

further dubiio aH8 Gefitfes b RErARP AR Bir&hidR tRfretyNRAMBE A HiME oAEitduflf@end0.
According to one enbodinent, the protective |ayer 261 can |nclude a

materi al t b prasivsasels P ihericd Wéh%%l’él?Odi“%eW%‘&&‘y refeisae RN ayer of

abrasi ve guRbdESnsAel be uﬂl]&stﬁ@&t%rréf@ilené@f}{e E&efaﬁ&ﬁ%ﬁ&{ﬁllﬁéﬁhﬂég bP ¥ sk&adopor
mechani cal force (i.e., peeling), heat, chemicals, radiation, or the like

As wi || be23bPHeci ated, the protective |ayer 261 can be provided on both
sides of the abrasive article 250 such that before use, a protective |ayer

261 covers bot hid.avanhgusb a%ﬂfs@%cﬁ&aag{f@wflﬁfan?aarés@mﬂtm?i@% Qrd@¥aWrhea the
protective Iayer 261 can include a polymer material, such as a thernoset,

t her mopl aseMpOdimgsj fhe dyradyecigle 230Hus dicsae fArtGsan herbiogse artipg 209 el ar | y

sui tabl e p@id@wmaa&lﬁg b@l!lb%trﬁélﬂof mkﬂgdﬁa@crﬁé aisﬁﬁfac(e@og and Péfé'cb{ﬁ’d Ayhcacet ate),
pol yam des yi m des, pol yurethanes, pol yesters | uor o ynmers, gels,

silicone, é@f YPPHiie thyBrst @elogsurfawﬂﬁ-tbﬁnsawlp@/bméldmurfaafr %Qéﬂ"é‘élah%w%md a
nmbi nat
conbi nat i OQmEf%%@ @thhe} Bclﬁﬁ’c{s aaﬂrﬁ bgﬁcﬁhggger io?%v& ﬁﬁ%plagﬁnh @'ﬁr% gél[ opan

i nclude a porous material, suc am nat e rovi i onal
pr ot ectlf onsuréacer@®hamd € hitst hwok sbravid wininy? Breanioond WItﬁ:elrtheaqudplgcbayect ive

| ayers .2612%%&%&{‘[% bpa@fv f‘aﬁlssar% A \LQ(P oth &%st?at? ) lb IAFI'Q) ggsgﬁiéd%a

protecting 8'Covered por Fons & abrasive arti covered. For
exanpl e, t bheopd dndoigilayer B(Eycenerlﬁﬁgambabuhmgeheese&ndmjo@\sm&cda%andm not
greater tha ther

t t
enbodi nment §ecortlcﬁl%y% Obraﬁ“(ev%ralfl%&grcoﬁgl I ltE a%%onﬁglgﬁ%?'rere %l ﬁuCh nes§ of not
greater t hmaﬂmgthlngﬂésecﬁttdho a8 stistratg Qeat Ebtalblblﬁhe siyanie afi 2F00hclgdesat er

| ayer o 1361 IR Seefiira: ARAFhASLe T A B TRIG8 Bitaln SOOI and

about 90A tlfthga%éﬁBiiﬂsﬁu&ﬁi’éé/\@ﬂrhnaQQ&lInc&@é\a andbiadRu tof ¢6hyesand prigons
particularly w ra bet ween_about 30A and about 60A. FIG 2D
i ncl udes aO’&FhG%deé‘éré%CF@%Pf the subsFaS LG lo dn BFrtigHargbadimatst G Fopiinaiiofor dance

\r/]\ﬁ th an e?@?ﬁ?@%@hnd ProfusidHs 3 MEludd 4 h@c® paf&n CaRenliAE hiAlRd the PUiliSHeryAIre 268
aving a firs maj or
g the side surjface and forming a threaded engagement structure, such that the abrasive article

20 can be screwed on a complementary structure, such as a plate including complementary

threads.

The abrasive article 250 further includes a protective layer 261 overlying the layer of
abrasive grains 223. The protective layer 261 provides a layer of material overlying the
abrasive grains to safeguard the grains from damage during shipping and further during use

25  of the opposite side of the abrasive article 250. According to one embodiment, the
protective layer 261 can include a material that is removable when the user is ready to use
the layer of abrasive grains 223. The material may be removable using physical or
mechanical force (i.e., peeling), heat, chemicals, radiation, or the like. As will be
appreciated, the protective layer 261 can be provided on both sides of the abrasive article

30 250 such that before use, a protective layer 261 covers both layers of abrasive grains 221

and 223.
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surface 202 and a second major surface 204. Unlike previously described
enbodi nents, the abrasive article 270 can be a nonolithic article including
t he substwete1026883that has abrasive texture 263 and 264Ppcmtusgecalobspef or med
in the first and second maj or surfaces 202 and 204 of the substrate body.
That is, the abrasive tool 270 may not necessarily include a bonding |ayer
or abrasive grains contained in the major surfaces of the substrate 268.

According to oRg &BRPKI HE pilotectiNtElapd P8BS tanan@iidel sl oByndef Ghatdtial, Welassa first set
of protrusions 273 forned in the first major surface 202 of the substrate

268. The f fheapossethegronkisie rend) shstomorandg Wlwaﬁ%ﬂl%@f drariguiaslyspigdls r om a
lower  surf 36@mérrhatefiall &% Mtaﬁéﬁt@s (%%8 pofgfbﬁlyf éc"eﬁ%e%%fyaﬁﬁdep rp@ty'irﬁﬁbsons 273

al so define a first set of grooves 4 ext endi n etween each of th

pr ot r usi on@owrethh@smqlﬁﬁte@ UQHPPOBRRTY, lgglwﬁyozzewolymmemsdﬁak PYly-petge abr asi ve
arti cl es270,iyRel AR ehe ¥ il . UBRBRa AR AES. Y SrllRideOes, B phASIPREL:
portlons 27% of the Tirst set of protrusions 27 is axially displaced
at a di st aRekcanieaiidelaepofdus stateral, eich gy p fapoem@odal prayidinsasidgionalprgteaios pl aced
at a distangc e 271. This design ensures that the
protru5|ong”%éﬁgggy%%%Fyggﬁﬁég%&éﬁg condition a CVWP pad and reduce the

| i kel i hood of contact by other surfaces (e.g., 202 and 271) with the pad.
Nbr eover , suchCSH%@BK@ﬁUY%kYﬁﬁ@ﬁﬂ@@Hﬁh@ﬁéﬁ“ﬁ@hésmﬁhﬂb#ﬂé@tmgsbaﬁaa%d swar f

removal . El%tefcltl{l ¢ e&le {c%f 58% B%H% %51367331;18@@5@&_\7&9? "Bg ke RNdOM manner

on the fir r sur wever, in particular instances, the first
set oflﬁropnmxhnnbyazelcaﬁwb@aQMnaﬁd@dhkﬁ(énpaymmﬂmmngb@h9aéb@w¢oof t hose
di scussed i .. in the
CLevera WSeemam AR Aoy oh ol Sald e IR RL 810 ATHLR

Substrate Sﬁﬁeednth$kdmm&jmmﬁtmmabanﬁanenmhhsmpgemwommhymmeﬁmxubed herein

For exanpl e havi n a l,u e bet ween
mbout oe3 erataR Sl 2 e b B R 2 el B bR I8 Rl e
nmet al s, rretzal heazbla@ysneAclwrdxresml,thmelr@nrgeb&weamﬂ)om loandnidabdut 00Af foer eof . Sone
enbodi nents may utiliz tal or ta rial .that is mag netized
or capap e cureriscsaGuaerBent i T it Rou Paltolan et BB e
abr asi ve ambdueb@ erilaboutdnra pl ate. More details of the renovabl e coupling
features incorporating nagnets if provided herein. Certain designs utilize

a substrate 26 t. i.ncl udes an .abrasi ve. eri al uch that, the .sets of
oo oo Sohia M inE A AR ST SR EGoNOr R At Bosts SRS e
of an abr ash v@bstah&fti The abTsivicalick Zorcas irMﬁldBaElﬁfStrﬂb S6Crvingncirdmajexi des,
gﬁir)lojljldrerént 20%31!01(;1 ?(ije%glqléltsrg{pgl %’ ?ggr%g%g 6}<telp(r)eQI10tu21?1rd%s%]crlbed%rr?bo%?rrrlérlltscU| ar

20  the abrasive article 270 can be a monolithic article including the substrate 268 that has
abrasive texture 263 and 264 integrally formed in the first and second major surfaces 202
and 204 of the substrate body. That is, the abrasive tool 270 may not necessarily include a

bonding layer or abrasive grains contained in the major surfaces of the substrate 268.

According to one embodiment, the abrasive article 270 includes a first set of
25  protrusions 273 formed in the first major surface 202 of the substrate 268. The first set of
protrusions 273 extend in an axial direction from a lower surface 271 of the substrate 268.
The first set of protrusions 273 also define a first set of grooves 274 extending between
each of the protrusions of the first set of protrusions 273. Additionally, the abrasive article
270 includes a first upper surface 272 defined by the upper portions 275 of the first set of
30  protrusions 273 that is axially displaced at a distance from the first major surface 202 and
also axially displaced at a distance from the lower surface 271. This design ensures that

the protrusions can suitably engage and condition a CMP pad and reduce the likelihood of
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and sets of protrusions 273 and 277 conprising alum na. Each of the
protrusions of the first set of protrusions 273 can have a height (h) and a
wi dt h (wwohato/dedstnes a two-di mensi onal | ateral cont ouPCT/I$2009/069961

t wo- di nensional |ateral contour of the protrusions illustrated in FIG 2D
is a generally triangular shape. However, the protrusions can have ot her
pol ygonal shapes, including for exanple, rectangular, trapezoidal, and the

|i ke. Moreeyfict bEathbr s@ffa&e@@.g?,rmraﬁé'Q?Jlr)szvitMthé‘%]daL tNGedvief, Stich%€desigh pr ot r usi ons
273 may not necessarily each have the sane shape. For exanple, within each

set of profacliddterigopesabiatien ofat MR rad andi steeirgevabol ygonal t wo- di mensi onal
| ateral contours may be utilized. As illustrated, the abrasive article 270

is formed suchThhaidst det of Fotusiony e735¢albe f&rvRd Pedlrag @il i@ bR thetfRQlmajdtavi ng
first abrasive texture 263 on.the first major surface. 202 _and second
abrasi ve t 8¥taG¢ 9% 2OV HePasisulin s srihs st st of otusiopn 283 gadiegn

faci | itat egraghd ACESSeMNRCEhiang MM 8RE: iddisitd ithesatd toghe MRIsARIaMRI&EXt Ure 263
to condition a CMP pa a series of CMP pads, d upon conpl ete use of

pad or VP pa ang L
the first BHF&EsioVexqmPls Uy tEe g of paelErtoidingpdem dieibatien GPED2 7PHKE- use t he
second abrasive texture 263 on the opposite surface to carry out

condi tioni ng precassese 208 d@an MR rRadohoR nidiraRpréfiovdlyRieR@Bsd hefbig. second
abrasive texture 264 can include features simlar to the first abrasive

texture 26S%NNKR af1ajerial hyings shgtiaBeddysyathina faeebesgeen; agoytRES YER2nY f or ned

wi thin the,Red¥rPicdHf sabalc Bt tatbidlsBink NE: HERR, ﬁet%ﬁcﬁl%géj c&8hicof
protrusions 277 extending axially froma |ower surface 276 defined by a

second 18et Pelymgis i @ ombpyaton therdvih Fome rmbedimerie ay utitizee petetor stedns of t he
second set _al@c%r RO U3t R %gfggtiéed y@gﬁﬁ&%i%‘?ﬁagﬁétizﬁ& g/t f"aHﬁfa%r}émg{alzle' ncl ude

upper portions 2/8 that define a second upper "surface 280 axially displaced
from the seowhus nithorbravycfasicede 20Uwidndplrigwdtors detdilheé theagethengbleicveplmgs ui t abl e
engagenent i.ons 277 with a CMP pad during a
condi ti oni ﬁegtu(r)%glr?cao [ gﬁﬂg?ﬁgﬁggfé‘gﬁ%ﬁ)&g@;ﬂ@gﬁ protrusions 277 can be oriented
in the sane nmanner at the second mmjor surface 204 as the first set of
protrusi ons 278ertaphdesigng utilizgensubsirptely68 thet melidesrpnabeaiye magnaloschthaangenent ,
or alteenaty - [ r each of
hepr ot e sas Ve PR L R B R o M Ry B an. % e
t wo- di mens klopaye mattrgl aBuigbhtabasivamagaieh caf intlude pridesr eashideysbafdes,he first set

of protrusj ang. 273 96 hLcr ARA” Ua AL ATRRLIIRN! Sup b, AL anggent or
| at er al Conlt our’ of the pr O%rUSI ons O tﬁe secon Se]% OoT protrusl ons 277 can
be di f f er eatd detsadptdu@sians 2¥A ged@7it conprising alumina.

Each of the protrusions of the first set of protrusions 273 can have a height (h) and a
20  width (w) that defines a two-dimensional lateral contour. The two-dimensional lateral
contour of the protrusions illustrated in FIG. 2D is a generally triangular shape. However,
the protrusions can have other polygonal shapes, including for example, rectangular,
trapezoidal, and the like. Moreover, each of the protrusions within the first set of
protrusions 273 may not necessarily each have the same shape. For example, within ecach
25  set of protrusions, a combination of different polygonal two-dimensional lateral contours

may be utilized.

As illustrated, the abrasive article 270 is formed such that it is a reversible CMP pad
conditioning tool, having first abrasive texture 263 on the first major surface 202 and
second abrasive texture 264 on the second major surface 204. This design facilitates a

30  process wherein a user can use the first abrasive texture 263 to condition a CMP pad or a

series of CMP pads, and upon complete use of the first abrasive texture 263, invert the
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| ateral contour of the protrusions within the first set of protrusions 273.
As further illustrated in FIG 2D, the abrasive article 270 can have
engagenernwobroaavssses 257 and 258 for renovably coupli ngCrhs2emiostsat e 268
with a plate for reversible operation of the abrasive article 270. It wll
be appreciated that while particul ar engagenent structures are illustrated,
the abrasive article 270 can incorporate any of the engagenent structures
descri bed hgh&idwarfiQE 27RAAMIDING seOHPhBrGvekitire@6PbRHR opfdsite urtadetodi sti nct
features noted above with regard to the abrasjve article 270, the nethod of
formng t hETBLRM Canlitighingdrressat o1 £+ Mgy opesedies pierMRtPa¥han t he net hod
described in accordance with FIG 1. Notably, the nethod may not include

the placement he dcayifl sbradifve BX6ARS Do4ECa idiuAS fWtiréN simBark@NAifiRg abayies on
opposite rraj or surfaces of a sybstrate. Rather, in _certain formng

processes, (HES i Nqtabl% thesgeqnd abigting iayre4ds Biegrkly Siraed wihintag la—"rdiym

havi ng ki %fﬁ@sﬁstrﬁ@zéfﬁéﬁdqﬁ&udéﬁ a Q4coRd Se@@ﬂﬁr@iﬂlﬁ%ns-fhﬁeﬁ%ﬁgra%aﬂy%@gl £an be
machi ned to have the proper contours includ |n7% the abrasive texture on the
first and swesmufasay o dodined Biceseconagt dfiegerars 377 axiradianfeiyeresieh sttheict ur es
can be for grE,Whihirmhet s'@@o%HQétto"f?Fo?ruQHﬁs'ﬁg TR S8R 6tﬂisﬂ>ﬂs PiPR88g The
machi ni ng operations can be automated, and can include the use of conputer
gui ded | at Heser potipesr 278 that dﬁyle|ar$g¢qndr¢emr§urfa&na8(i #raallyj diwlacptomdieng t o

anot her ne t 68 can
be a nol decgj&gl?(% @%JIOEQ%{&%%? ta!ﬂgrktﬁ’% W*?ﬁ%%?ﬁ e§3 ﬁZ&e G%Q?eél?\e :I:{géfttfl@% gor%br asi ve
texturé02633taﬁpr026$40rts£ﬁ7 peth fad ViR dadsdurnk e pebieiing epetabion.he f ormi ng of the
substrate 268. The nolding or casting process can start with various raw
naterl al's, SUC"Fh@S%C&Rngg 6f r%flﬁism &7 @h $e Bl(?erpé%l ielcdgdle Rlanfer 3l HE Eééol?c{
material to be cast. Ing or casting process can be conducted to
obt ai n a newor furfagk 2@41@;1]@6 @uswéofnrmswm AY- tTHet s thest mat lee fovdgd ihavi ng t he
first and o) tr t he piece
can b dr i S RLPPArBp iR L URLART et b G o Rinch B Mhent, £, D s
a cross- sebtdaramval, eaChIOlﬁﬁlerpmtruelnnDWiﬂantlabmamdv@ of p@ltrumnsaZd&oardlawcdle\M th an

enbodi nt. Like the abr SIV arti 79 of FIG tfh sive article
same two m n51 ﬁtg ontour as eac th tmsmns 0 ’tl*e ISt S
290 i nctudes a su aV|n Pret na or ‘surface and a second

maj or surf armuﬂ%.zmn Sp]zb,nh partibar, errtbhém&bfsalﬁe mear@eﬂném Ioela%aﬂ coigod offgreol i t hi ¢

article includi. substrate 268 havi abrasive texture 263 and 264
"t ear al |y PRGSO PRl End T PSRt B S aRG 504 of ¢ he
substrat e @y .codibatofitis prétagioabivaiinvee fiodet dGPotARWNODI3. necessari |y incl ude
a bonding | ayer or abrasive grains contained in the major surfaces of the
substrate 268. , . : :
As further illustrated in FIG. 2D, the abrasive article 270 can have engagement
20 structures 257 and 258 for removably coupling the substrate 268 with a plate for reversible
operation of the abrasive article 270. It will be appreciated that while particular
engagement structures are illustrated, the abrasive article 270 can incorporate any of the

engagement structures described herein for removable coupling with a plate.

Given the distinct features noted above with regard to the abrasive article 270, the
25  method of forming the such an abrasive article may be different than the method described
in accordance with FIG. 1. Notably, the method may not include the placement of layers
of abrasive grains within a bonding layer on opposite major surfaces of a substrate.
Rather, in certain forming processes, the substrate 268 is obtained as a blank piece of
material, having limited or no texture or other contours. The substrate 268 can be
30  machined to have the proper contours including the abrasive texture on the first and second

major surfaces. Additionally, the engagement structures can be formed within the
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As provided in the illustrated enbodi nent, the abrasive article has a

di fferent shape, wherein the |ower surface 291 and the first nmjor surface
202 are wohwm/tibss4sane pl ane. Li kew se, the | ower surf@&ce/ud@anmdet he
second maj or surface 204 are within the same plane. This design renoves the
di stinction between these planes and may aid swarf renoval and

condi tioning. Mreover, the abrasive article 290 includes a magnet 293

wi thin theggdhst oaid t&@s%n{eh@etchﬁaig ﬂr@&ssl IMha hRckifiNB bdthtons eabd Athnkelaneen t he
abrasive article 290 and a The magnet 293 can be enbedded within the

body of thénds%ﬂqhad@éhwsogwwuf%gwd?ct lathgs Sther stiteaBs toneats) andithfdikepy t he
materi al of the substrate 268. In other enbodi nents, the abrasive article

290 can i ncor pac&réinfey M othBamctRRE N TBENAE the Sbiakivaside 980, itlRSsubtrafEgmet s
enbedded within the body of the substrate 268. The enbodlnents

i ncor por at FHP%d lg%lﬁ?deaé“ﬂﬁ? O Egfrigicde ipPATIRUIEHESBRaY therabrasiye &Bes Fek®d268 may

do so iR arepanek SHed stifidbndol@y Wag AR SrmAKE ofthe AeCatbé BRGIHIAKSr al ong
the radial axis. It will be appreciated throu%houtthe di scl osure that any

of the abr &8{H@PRESH 3edart Vithsarioys By MiferAlasuchpapordsiy BaKipe taksnbi ned
w th any of,.ifag oﬁpglé‘éﬂ{ ¥EmhOH1 %0 &f calih Q“h@ %@(ﬂh%%ﬂ@%?&'eﬂ call B&onﬁudt&pl udes a

cross-sectional ration of an abrasive in accordance with an
ermbodi ment to qhpipapedr findlahapetpimse.dptladng/de s@uiratg bodyi g ing dleesfirstring becasd ve

article ZSQettoP%trhﬁor{s.em%@abgla%%ﬁl%sﬁg LR g}ﬂedglcaﬁ %C’ﬁ%jd héaptr@a@erdt %m ar, the

plate 301 I nc €S a recess ext end Into t I'hterior of “the plate
301 andOcoshicgd) edl merhpedvi de a space for renovabl y coupling the abrasive
article 201. Moreover, the plate 301 and abrasive article 300 are renovably

coupl ed to eacp@biRghicryicda R gkoéécﬂ&laf‘ﬁlﬁglﬁaﬁ'oﬁBPan%i‘ast@%o@ﬁ?acE&lﬁ&ncb Qghude the

engagenent structures 257 an e abrasive article 250 engaged with
conplenentam9mb@h®@ﬁn§msdw9évéyeZﬁmbéﬁﬁOQEE3@D thhebpsing @tido 290 Mhlatlesi s, t he

pl ate 301 I d 262
particularPgaﬁ§a£55§%lﬁ% ‘e re gF% cg&h?gdgy&I@%8§m%8&§?9e article 250
havi ng firsmhadd'ﬁ@@bndvmnnﬂﬁa%)sanmambéuumm®¢p©mamgngmabma§6&bmgﬁalns As
|IIustr te t.he v ncl te 3 1 havi ecess 304
such that - EeTRorARTRS R p@Mueddly bR TR Aol B P Li B TR ot e
301 withi namdm)4roéde$sbs$1@& boliyn Elmmrﬂiaamsm tohl EOmytnocwcasSammmwent t he

recess 304 h dept h. 305 as nea d bet ween er su e 33 1 of
e prare BUTTEIAT AR e PRt 38¢ GHr i G d I b BR by, 't he
depth 305 of the recess 304 can be significantly greater than the

As provided in the illustrated embodiment, the abrasive article has a different shape,

wherein the lower surface 291 and the first major surface 202 are within the same plane.
20  Likewise, the lower surface 296 and the second major surface 204 are within the same
plane. This design removes the distinction between these planes and may aid swarf

removal and conditioning.

Moreover, the abrasive article 290 includes a magnet 293 within the substrate 268
that can facilitate removable coupling between the abrasive article 290 and a plate. The
25  magnet 293 can be embedded within the body of the substrate 268 such that it is
surrounded on all sides by the material of the substrate 268. In other embodiments, the
abrasive article 290 can incorporate more than one magnet, such as a series of magnets
embedded within the body of the substrate 268. The embodiments incorporating a series
of magnets within the body of the substrate 268 may do so in a manner such that the

30  magnets are aligned with each other along the radial axis. It will be appreciated throughout
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hei ght 335 of the abrasive article 200, such that the |ayer of abrasive
grains 223 contained within the recess 304 are spaced apart fromthe bottom
surface 390.200uam83an arrangenment facilitates sufficient Pepaseong/obmwbneen the
bottom surface 309 and first |ayer of abrasive grains 223 to avoid
destruction, dulling, or altering of the characteristics and orientation of
the abrasive grains 223. As further illustrated, the abrasive tool 300 is

desi gned Suﬁmlsrctwﬁremea@hﬁ@wa%&saéaﬂi@l c€ ilRBPatéSinPAGE. LA RRbY caideuat ed Wi t hin
t he recess 304 of the plate 301. is, the ugper maj or surface 202 of

the substr &8 12@1W]@hﬂl¥b)éﬂfe|aﬁgaﬁWm0F§ qfﬁleeqzr&ﬁéameél e 331 of the plate 301
such that only the bonding |ayer 203 and | ayer of abrasive grains 221

extend above t RES.BpR@IdeS HEfoRC ecBSnkl Dustidion Pf & @ra3 (2 toobutdtcardaRBhiigur at i on
facilitates the engagerrent ff §t he | ayer of ab{ aa ve grains 221 during a

condi t i oni AYCIpPBEY.” Lipprigytar.dhebirsgesenl waG Holides apsBRrive aiticls2e0 8811Sof ¢ he

plate 391 ?éﬂ@bvhlbl c&i}ﬂjeddcb“é'pﬂg: ﬁ)ldﬁ@1§v§11&ﬂhr0t9@f>lﬁiel3©m1ncm@s Df&atad i on bet ween
t he abrasi ve artl cle 250 and EI ate 301 in such a nanner can be facilitated

by the coup¥Pingmerbminirsr guhc plag 385mdgentarehioinreidn&spredng t he
orientati 0Ebnh%w%&lpthngﬁ}araﬁaw@aﬁafe'z@l eM%ﬁe%V@fn@le bia% 3o %@ab%QsJNe Mg || be

appreci ated and descri in nore detail herein, the coupling nechani sms
351 and 3520Qaa rimyblis counladdp geahjoffier Viegounliag Hm@n@ﬁgééémw:sﬁh&tuct ures

using a Vafﬂcﬁltdx th%fen %gfﬁgrﬁts{rﬁ)a S §5J7Catﬁd§§8 Elnthé %rgsrnteea{ nﬁg 5’56 én%aé%ﬁ RHfCt i on,

| at ches, fasteners, Vers anps, chucks, or a conbination thereof.
Cer t ai #0 col@hwlﬁgem hamlmgsur&emﬁll had 26eeiehaplaey0t. uFlahisr the pleleideé hamgnet i ¢

coupling dgﬁ’ﬂugﬁ&r sﬁ%})%/ 20 &Lﬁl?&gzsggf g%‘f{} Fg?%(lc@giy &é‘r ed o%@?&h&v 2Bndi ng)

between th rasi ve ar e p ate can rnclude a
mat eri al t batplddso giiababiveartiole 266 baviing f@&ﬂ:hnplsameetsnoﬂcglg sidfaces xmoplomting he pl at e
301 can inglude a sane material as used in the substrate 201 of the

abr asi ve arl?raSIYeegr%f) Moreover, the plate 301 is generally forned of a

mat eri al having suitable mschanl cal characteristics, such as an elastic
nmodul us of at Ae?alhlstr@EBth\ﬂ%arasi’?ot00é&(ﬁ}ﬁp¢lad65iamlq®®3(ﬂihauingla renipaddvedt s, the

pl at e 1 e al, _havin stic u in a range
bet Weeﬁg)abi[)hﬁl trﬁa%yaw amHaE gatbeﬁﬁovﬁgg ?eﬁost}llﬁ 1%%?&1 Wﬁlflgrt}feacheSST or use as
the plate 304 I@aﬁcdrdmbeu\deh arp:trahﬂar embbdimeat, tmysqesspa@mim &eptledtd aa conbi nati on

ot el mat eRearRdar s iR F BT PR R eh e B R bR
transi ti onrgvedsabd.eNemBint the déi msrtatthe\/reéeys 304h@n pt sigificddly gadater thah tde a
pol ymer mailelglllt%l% 0? tlTllg Qbr%sqeé[ arglcl;‘e 200, such that the layer of abrasive grains 223 contained
20 within the recess 304 are spaced apart from the bottom surface 309. Such an arrangement
facilitates sufficient spacing between the bottom surface 309 and first layer of abrasive
grains 223 to avoid destruction, dulling, or altering of the characteristics and orientation of

the abrasive grains 223.

As further illustrated, the abrasive tool 300 is designed such that the abrasive article
25 250 is particularly situated within the recess 304 of the plate 301. That is, the upper major
surface 202 of the substrate 201 can be flush with the upper surface 331 of the plate 301
such that only the bonding layer 203 and layer of abrasive grains 221 extend above the
upper surface 331 of the plate 301. Such a configuration facilitates the engagement of the
layer of abrasive grains 221 during a conditioning process and apt spacing between the
30  upper surface 331 of the plate 301 and the pad during a dressing operation. The orientation
between the abrasive article 250 and plate 301 in such a manner can be facilitated by the

coupling mechanisms 351 and 352 which facilitate fixing the orientation between the
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plate is nmade of a durable polynmer such as a thernoplastic, thernoset, or
resin material. Notably, the plate 301 is designed to withstand repetitive
CVP proceseizny/ams4dr essi ng procedures. That is, the pl aCce/uBdediosdsnt ended
to be a reusabl e nenber, such that it may undergo nmany uses before being
replaced. In short, the plate 301 is designed such that it is reusable
menber having a lifetinme extending beyond that of the abrasive article 250.

The pl ate 36HsicadRi¢IOSSMHR (FENAEIEB &@aﬂmp 3iac@Bhd @déresdd iphoRnigagenent
with a fixture typically desjigned to hold e dresser, such that the plate

301 and abResinviBe seupiipg ee%elseaﬁS b@ldr%%%@ctuﬁe dieapiivaierrsierh a dressing

operation. ghdagWhdnh stAR nARRLR g'a%ﬁgy bh@hn¥ioh€ stdn@s Rh ak&reRrQde fis 11 ustrated
as having recesses 302 and engagement with a fixture, other

engagenentC@ﬁ@ﬁ&ﬁu@@hﬁnﬁ§wﬁ@5&@@@:@ﬂ@ﬁt clsin 0B ereRbiRAsIoR theFRobLgetaihe cent er
of the pl aE&pﬁQ%m@EhansB@Hes%ﬁﬁé&%%ﬁr?ﬁafﬂfrﬁl@lqhétu&%égﬁi&ﬁdco%ﬁm dbRts the plate

301 can be rota abrasive article 200 for condi tioning and

dr essi ng ofndorGigetrpdaoupling, degices{elgu desslicband img sbatweanithapbirasivielattgla230i on of an
abr asi ve tg&*méﬁ ﬁgﬁerdance with an enbodinent. As illustrated, the

abr asive too es a plate 301 having a recess 304for reanany
coupling an abrasive article 200 therein. Notably, sealing nenbers 409 and
410 can be di spbselgtcisat inelufe & mategildbat sy yuftaliefop o in CMherogesksg.r Bre 201 and

side surf ag I’pse, %?%n%ﬁl4l fmc‘itﬁ%_a@&tﬁé gleﬁﬂéh ag lﬂ?etd 1ﬁiﬁ1fe sﬂ@strﬁt@%O[ 6EGeS 304. The

seal ing ne are inten to avoi d penetration of CMP fluids
and debfi sabrrsiva gracie20tMogotdnaghecpnndtt iseandsetyoancd de nedterakhavangarti cl e 250

and Lhe bl ol Mo HAPLNRR USRS RLen T, 080 RZLDRE Gt Py pads in

subsequent “dressin ccordance w odi nen
seal i ng nmemoerpde, zﬂlﬂlﬁarmmmhréﬂaﬁodnmantmeh@mlataéhbd njade bhemsiehsthaang aﬂ@lﬁsncFor

e?(arrpl e, t (r})eodté%sawttﬂ% a, r&ngeﬁbe?w 409% Tt 9];/3;1137[%%% bogt:[%gclt/[f’ n a peripheral

di rection Sut face 206 of the
substrate 201. In other enbodinents, the sealing nenbers 409 and 410 can be
attached to thémp¢aﬁ@bﬁm@mﬂﬁbﬁhhwe@ewtahwENESmgmsmdamehhmmﬂpbﬂhye one

sealin er. 409 .t hat IS fi ched. to the stra nd the
secondqgeagbl mere g & ot acl%t*ntﬁ r%“?ﬁgrel ?‘anee 24T Oﬂﬁﬁ%mspfﬂéetp%g
seal i ng nembaMe4®9nmaymewhﬂhdwhasanﬂmtﬁkylmmlmhmm@ﬂyhehmegn@hﬂmglof the

ot ona i ¢ g Srufty AR RRY Ak Pabaht i BbuiS s ptire SiRut T S B TR g ¢

entire per pptdas padd oﬂaftﬁlreﬁoldiﬁ)l}ﬁhﬁ’rfsﬁkﬁleis 2@@rabplidie, therbdtdtadr@estOhatetidlkew se,
the sealin r 410 can be epga with the recess 403 a ext end al ong
the peri phglr"ﬁr;,%g’gﬁ‘a pﬁéﬁr%qldweé‘rglnfldq‘gﬁ’gﬁ’éﬁtﬁl feaetief |%%P‘390656‘flg ¢ ressmg
20  procedures. That is, the plate 301 is intended to be a reusable member, such that it may
undergo many uses before being replaced. In short, the plate 301 is designed such that it is

reusable member having a lifetime extending beyond that of the abrasive article 250.

The plate 301 can include recesses 302 and 303 configured for engagement with a
fixture typically designed to hold the dresser, such that the plate 301 and abrasive article
25 250 can be rotated in accordance with a dressing operation. It will be appreciated that
while the plate 301 is illustrated as having recesses 302 and 303 for engagement with a
fixture, other engagement structures may be used such as an arbor hole through the center
of the plate 301 or other structures suitably designed such that the plate 301 can be rotated
with the abrasive article 200 for conditioning and dressing of a CMP pad.

30 FIG. 4 includes a cross-sectional illustration of an abrasive tool in accordance with

an embodiment. As illustrated, the abrasive tool includes a plate 301 having a recess 304
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side surface 206 of the substrate 201. In accordance with one enbodi nent,
the sealing nmenber 409 is disposed within a recess 401 al ong the side
surface 286 20fo/tibss4substrate 201. Additionally, the pl ateTdB209andét he side
surface 341 of the plate 301 can be forned to include a conpl enentary
recess 407 for receiving the sealing nenber 409. Likew se, the sealing
menber 410 can be arranged in a simlar configuration such that the

substrate ZRYeh@dabl co@fii\eh BErasW {rage 2d0Bclen wmgggmng méinbs theaieal i ng
menber 410 al ong the side surface 206. Moreover si de surface 341 of

the plate 3Hicads disagwd hetwserihe wdntusfage 200cbiths wbstga&‘r%oééé sgnfureised to

accept and3zgngRoR2 bLhte HRA I01IhTRERRI thHlest BES. € -scAlng MeHbRE 409 a0
particul ar design, the sealing nmenber 409 and seal ing menber 410 can be

spaced apapie irtewsied éxpwiditenetratioref EMPHlvissng debrisitost proetEtes threoseslivhg
menber §09bg\xé&ptﬁg%r%1@‘ﬂt1&l@§5§dnﬁ%cﬁﬂﬁtg 36€ BREWiR g':hci?%{ehh@%a&hat is closer

to the first mpjor surface he substrate 201, while the sealing
menber 4100<i>r§armm@tp©§mpadﬁlr@umgmm’téwswgnpgratlh@ side surface 206 closer to
t he second major surface 204 of the substrate 201. Notably, each ofthe

seal i ng menber ﬁlf&@&dﬁﬁ@wﬂqn@ﬁ@ocﬁﬁl@ﬁe@le@&m mbfmB8R UL RANGBYEIENt Structure
307. Such a design facilitates the sealing nenbers properl engagl ng the

recesses 4@Tchefodlosubitairg? Ol hEosixd@plsuthe sealingmembers fhbanded Bsan Gaepd
i ndepende nt, %ﬁﬁrlgﬁ(@alcm fegtﬂ%lﬁ é Oﬂo&ﬁtt 1p%%§) (trf thé gldé &Mﬁéﬁ]ﬁ6 cﬁla{easﬁbs}fﬁgg rains

221 or secon er o asi ve gral et her the abrasive
articl é025@01. SIn(@thGEﬂDb!Iﬂlra@ltﬂ tHewsalmg tneghbiers 499 @nd 4110 wn b aeshedetd tleypddte t hat t he

| ayer of agégf%}{ Gl %{&iéﬁ%%@ﬁngorg&%%%% E'e%h{)g]ﬁlgﬁl@{]}%é %%?i%%xgélﬂag&cﬂgd seal i ng

menbers 40 are ngaged w e recesses and 407 of
the plate Bi)tme subkieats 2@l anrighermmmlrssﬂm@%earbdr 4411)0:anhmﬁb@ﬂ3aatt&elﬁedrtw&ielp®t@r
pliabl e ne For exa the s can, i ncl ude a

9 an 4
pol yrer r| a}Te Seaél Q[S)Imaye ?e)glflren 9% Ik al | %B‘frﬁ) &ve 5h§tsb rs. In
accor danceswaat:hz(aﬁm‘thm.crubstfaw}m.qmmosjltmalmgtﬂmﬂﬁ:ea(DQ@gemmd)ers 409 and 410
can be -rin appreci ated. tha | e the sealin nbers 409
o 416%ar ntritetidl G GERaY AP A L s G 2R BRSO O her
seal i ng mephecs 2006k tBONbitgi ALl QRGwaeEthe iRk Ab&adt10 Eﬁfbee@ﬁgﬁg@hemht he
seal i ng nenber %ébe a si n le filmor |ayer of rraterlal di sposed, bet ween

t he subst r fiedecs ad ?’H%ndm %éh@s@?ilphwwd@amﬁ@mﬁ@g CR{ITE Py elgfee% thenal
i1 Tustrati ge Qfrfa@R2 @SR Mi8stkaR01011 T ACEQBABRGS oMt bRAbodiment, the scaling

member 409 is disposed within a recess 401 along the side surface 206 of the substrate
20  201.

Additionally, the plate 301, and the side surface 341 of the plate 301 can be formed
to include a complementary recess 407 for receiving the sealing member 409. Likewise,
the sealing member 410 can be arranged in a similar configuration such that the substrate
201 has a receiving surface 403 for engagement with the sealing member 410 along the

25  side surface 206. Moreover, the side surface 341 of the plate 301 can have a
complementary receiving surface configured to accept and engage the sealing member 410

therein.

According to one particular design, the sealing member 409 and sealing member 410
can be spaced apart from each other. Certain designs incorporate the sealing member 409

30  disposed along the side surface 206 in a position that is closer to the first major surface 202
of the substrate 201, while the sealing member 410 is disposed in a position along the side

surface 206 closer to the second major surface 204 of the substrate 201. Notably, each of
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an enbodi nrent. The abrasive tool 500 includes an abrasive article 200
renovably coupled to a plate 301 and contained wthin a recess 304 of the
pl at e 30IwoAIauM3itng nechani smthat includes fastenersPE@AIS200d/06061
facilitates renovabl e coupling between the abrasive article 200 and the

pl ate 301. According to the illustrated enbodi nent, the plate 301 can

i ncl ude openi ngs 501 and 502 for engagenent of fasteners therein. As

i | 1 ustrat eghe stdidghReibBRENS afBy0Ree PaGidePark BbAlthv@ ch@nichestpRRy305ur f ace 331
of the plate 301 and relative the axjal and radial directions, such that a
user can aSbdskdesign freliateyils scabiny members pePerHRCTRAA freess 04 Rad 882 al | ow
the fastengiig BARid80EH2004 1 & thercdliss @@éﬁi%deﬁéh&éﬁ't6‘fth$‘§r1el%'ta%§b§@z$erptﬁé ow the
upper surface 33 1 to avoid engagenent between the fasteners 505 and 506
and a CVP Pedlayerrdf abragveigains pPakhorgpeand daysnof abeeive grains Be3.opatisnyy8etbal and 502
can 1.nChudgeanGORRRGHRAH i Pnd ARdrRAd I aNGlifttrlel A 1RASNE S 501
and 502 through an interior portion of pl'ate 301. The channel portions
503 and 504bresaye $iaipe22 ¢ exfendag ftmthew@:e@rﬁé)m the sqahlemmt:rhberbﬂ&ﬁnddéo 50 1 and
502 for en eners 505 and 506

t herein. g%%%g%ﬂieﬁag%oovﬁgg%q%%%e urt QQO?%E%Qgg‘%hgnnels portions 509
and 510 that extend into the interior of the substrate 201. Notably, the
channel s port i dheseslym membas 4)9%and 440 saphsd dafarmetie ocighlserasnbssbridrons 503 and
504 al ong thei i i p 03 and
509 are coa%ﬁéﬂekﬁ?gﬁgggﬁgg%ﬁg¢ggﬁ%§gﬁgﬁ%gﬁhﬁ ?PgﬁgB%%ﬁﬂaﬁg&%ggagge

coaxi allOwi phlymachatotHemcluhdasdmegn nantcdidaneeenh piepactvatin embgbmeitothe 503 and
504 of the_pl. 1 t n p g Substrate
201 faci || a0k Fgdy #hd dhd' 406 P Bhe R BB L il el

coupl i ng betewben 40hendot 18tae iﬂﬁ)étrawdds hmmgpaamala%dntom mpiqﬂacmnmgnmm of the
channel portaln gr cfj 8 rat1 ns ar cp m ?g and amhF t‘fl aﬂn mgm{)tl ons 509
and 510 of ¢ eg B3P A" 208" caonst?)le et P t 68" BYES TR THYEL Y21 and
523 extendnmgbéa@mgkmﬁngumpaqﬁamﬁﬁﬂl@ﬂﬂm&ﬂ%ﬁ@%nMheummam30$@mimkbhmﬂ t he
recess § 4 The abrasive article 200 can be placed within the recess 304
until & po?? 'on of the abrasive article 200 engages the ridges 521 and 523,
whi ch ensures proper orientation between the channel portions 503, 504, 509
and 510. DUFinﬁKbﬁénﬂﬁ&ﬂﬂpnﬁhﬁmﬁ@ﬁhﬂhMﬁmanbfmiﬂm@ﬁ@t@ﬂhlhfmﬂQWB“@hly

coupled with the t l aci bras ve. arti 200 thin the

recess 3043%?n§mﬁg $§b%’%ﬁﬁt‘ggﬂé hﬁ?ﬁgﬁQ@ﬁé§9f%WjW$W08ﬂ$@% usi ng

f ast eners 5Qﬁﬂaedoﬁ&mcoﬁhmeﬂwsmﬁmﬂ@mﬁﬂumuﬁeugﬂméh@lt&e@mhﬁgdedﬁhmﬂbra5|ve

grains 221, the user ns he fasteners 505 and 506, inverting the
hj S 5'65 c[ ?(yg fIaClFta

that includes fastene tes removable coupling between the abrasive

20  article 200 and the plate 301. According to the illustrated embodiment, the plate 301 can
include openings 501 and 502 for engagement of fasteners therein. As illustrated, the
fasteners may be angled relative to the upper surface 331 of the plate 301 and relative the
axial and radial directions, such that a user can access the fasteners 501 and 506. The
openings 501 and 502 allow the fasteners 505 and 506 to be disposed within the plate 301

25  below the upper surface 331 to avoid engagement between the fasteners 505 and 506 and a

CMP pad during a dressing operation.

Each of the openings 501 and 502 can include a channel portion 503 and 504
extending from the openings 501 and 502 through an interior portion of the plate 301. The
channel portions 503 and 504 can have a diameter that is smaller than the openings 501

30  and 502 for engagement of the threaded portion of the fasteners 505 and 506 therein. The
abrasive tool 500 can further include channels portions 509 and 510 that extend into the
interior of the substrate 201. Notably, the channels portions 509 and 510 are aligned with
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abrasive article 200 exposing the second | ayer of abrasive grains 223, and
using the fasteners to secure the position of the abrasive article 200

wi t hi n t woreness3304 of the plate 301. FIG 6 incl udesPaTaso@s0s®et i ona
illustration of an abrasive tool in accordance with an enbodi nent. As
illustrated, the abrasive tool 600 includes an abrasive article 200
removably coupled within a recess 304 of a plate 301. The abrasive tool 200

and pl ate aRLkhainelspEARMAKD3YanE GUPhISH: thiid Ichgk@ki bag, SNEIchanhsMahhat i ncl udes
a latching nmechanism 601. As illustrated, the | at chi ng nechanj sm 301

i ncl udes aPP&PRY08@ETd AW AR goaxthl With sepRrodhsT ﬁ@ﬁ&é&iﬂ%@@ﬂ%%ﬁ%ﬂo&% head

menber 610 thal wiBRadne RV eLk é'Mghllﬂbrﬁ b@tw%@ﬁ&@%hanﬁ@@o}%otnﬁ"sw iRsopbate 301 and
a conpl enent a;g channel 605 that extends into the interior of the substrate

201. The | aktehioh g idtha et p@aoens 9P ppép1q Qféhwéﬁraé? Bl daqilifgtentnepermed 3
di sposed b%féﬂ@%teﬁe@ 464 ﬁﬁ%o@fthe}é‘@al{h' c%hﬁlné%u@éa{i’tﬁefb@at@ﬁﬂdanﬁ%ﬁgﬁﬁte 640. The

bi asi ng nmenb can resiliently bias the |atching nenber 607 in the
position as |IIustrated such that the elongated nenber 609 extends into

the channel 60BrOPgEZHBFE obthe changelaortpns &9 @M&‘ ohthe Platf0d sAhénent ar y

channel 60éhatngelq@ﬂgh@sdmdgh@Bﬁhé%s@ﬂgz@b&ﬂ% ‘fa{%ﬂR&tEd r;}l & PHaiR seachot her.
Upon rel easing the abrasive article 200 fromw th recess 304, the

user can naid Pilcatcading Eomdbaisuraeds St 61143342r9féhed119ﬁ@é(21| \@ﬂllﬁﬂl@ repss§ 10 ust r at ed
to remove %H?am %%&92%9%5 ?9 v]\clllfhh E e&@@@ ﬂﬁljﬂ %%ﬁlo(ﬁfof I'tﬂ%ealb 'sllﬁ'ét rate

201 thereb |tat|n renov rasive article fromwthin the
recess 1804 artlt:deﬁO ﬁ@m%&he ridgve Stk@rd SCarwindversses ploperabicatsiiandbcawacntlice 200 f or

use of theﬁ%ﬁggiﬁﬁﬁ)ﬁés% Eo&%of&%@as%bve grains 223. Accordingly, the

substrate I'ne € a second conpl enentary channel 615

di sposed opposite of the channel 605 configured to engage the el ongated
menber 609 of Pheng @ne@:ﬂﬁlionghm@@fe ap@te 208canb¢ feniparaldp peupdidaritidhe pladges or
ot her pl ac . . I roperly
ori ent thega fraéllg ve g{a%iv@?mb &g§ gﬁﬁﬁeﬂe sf{%&’p%;%iﬁﬁéh(? %nlﬂﬁfgcﬁg%l hgngagemsnt
of the | at elbrang: &ticlaotplace ubiDg fasteh&s S5 andcﬂoﬁdéﬁtemuﬁﬁmumthed’nalmde

|IIustrt|o of .an a ive tool in acc enbodi
11 oot St e fPatfisi R R PR Mt o R G BRRGES B3 e SREMITEES o)™
configured albr@s1‘l&ﬁarf1<ﬂer®®()aé)dpy51¢g)ﬂhp kexdndiat driofi alsrasiecasias 3034 aaf usﬁﬂgehepl at e 301.

Unl i k nbodi bstrate 2 b l'e 200
nas & uni alibCLRABE RO gt e Vo STRba G wiorine PReTPealeEP bR e
pl ate 301. 30n particular, the substrate 20 1

FIG. 6 includes a cross-sectional illustration of an abrasive tool in accordance with
20  an embodiment. As illustrated, the abrasive tool 600 includes an abrasive article 200
removably coupled within a recess 304 of a plate 301. The abrasive tool 200 and plate 301
are removably coupled via a coupling mechanism that includes a latching mechanism 601.
As illustrated, the latching mechanism 301 includes a latch 607 having an elongated
member 609 attached to a head member 610 that can be moved within a channel 606
25  within the plate 301 and a complementary channel 605 that extends into the interior of the
substrate 201.

The latching structure 601 further includes a biasing member 603 disposed between
a surface of the plate 301 and the head member 610. The biasing member 603 can
resiliently bias the latching member 607 in the position as illustrated, such that the
30  elongated member 609 extends into the channel 606, and more particularly, extends into

the complementary channel 605 to couple the plate 301 and abrasive article 200 to each
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i ncl udes angl ed surfaces 703 and 701 which are configured to engage the
angl ed surface 702 of the recess 301. The surfaces 703 and 701 are angl ed
Wi th respwot2otooi1vd3e upper nmaj or surface 202 and | ower meCorUSsuwieel 204 of
the substrate 201 such that angles 721 and 722 are forned between the two
surfaces. In particular, the angles 721 and 722 can be obtuse angles (> 90)
that facilitate centering of the abrasive article 200 within the recess 304

and can al sheRlRW réiedsing tBdbrake e ahﬁ:ue/mrﬁo&ﬁ\@uﬁh@l@réééﬁg‘meﬁleaéelcaﬂd 342 and
the bonding | ayer 205 and |ayer of abrasive grains 223. The gap 707 reduces

| i kel i hood M3hiPHiedbfhore mtewéell Q)dp 2 drectipn 453 vrallgiraicd & movethe FH@gaé%m i ng of
the plate 3Rhva¥boaRmAGE ¥RAIE0S bENE AbstrAS zoi 'Jhbh%B}F ik Bithting %&bmﬁh&m and

the abrasive article 200 are renovably coupled via a coupling mechani sm 709
t hat i ncl ud@asiernitigje fravvider the ragess0¢ Upon remomlrtb%uwhga)n reversedpl 742

ext endi Bg Lﬂ?r%ﬁ%%lrhé’le baPAT: hé%%f%{é%zgés% ‘fay%o abﬁé’&e %ﬁls eonf Aé&?cﬁ%& Qpéengage a

conpl enentary coupl i ng surface pl ate . I'n one enbodi nent, the
abrasi ve aﬁ@ﬁ@ﬁ@2@0®néhﬁwbéwhéﬁmv&bmyﬂnmﬁ@h%mﬂmﬁmmn@ﬁé5é%aﬁéieﬂmﬁby pIaC|ng

the abrasi XFtyggl’_iaﬂnﬁjil%ogg%dguPeﬁ t(?er%?fe %@81‘8 1éthdrhoet B& ?Hﬁé%%ﬁi\;\%t nfbaPages

t he surface pon pla aS|ve artic Inthe
recess, thé0abkasilMe agpiecieted reiges dyetheoplataetnumembert rallesigedemElft. Sst ruct ur es

engage L he AoTRLETRIAAYLRURl 0B SUL 858, IR0 e 5raskoRLE20" and
pl ate 301 args8cure nst eac I'h°a rotate-and-1 ock

coupl i ng aemgggﬁmmufmeEhﬁn@bnasmméotool 700 can further i nclude a sealing
| ayer 715 di sposed between surfaces of the substrate 201 and plate 301. The

seal ing |ayer fi5f; ch{\de'ség%g%sse%ﬁ&laﬁ [ Pioh hﬁa%é%p%@gt(%o?% J%g&‘ﬁ%%g\xé

substrate 201 and ron1pene ratl on S an ebris. In
one part|cuwamb@mmadlﬂﬂﬂhwUMhbﬂs@ahmwgumavﬂhnmmﬁm@aaMnnmimdéeampolyner
mat eri al that

ed.a Ive article. For
ool o, 1 Fa gt Dk SEPRRILA L 8et T Rl 30 IS RS pot e
than can bembetimued tiorsusofatecdde df tHeabhsiat artitle200raata Ltnmufe&haplelcblﬁtgarerdermval of
the abrasive artic 00, from 1. FIG 8 inc
cross- 4 ctf OHQ}F%W%‘P thefecst %\@4 Q}céhetlg'ﬁiz §ﬁ9 IH(P&‘B‘F‘&%%SWSFﬁte&ﬁIenbodl ment .
The abr asi uRludewdngRAQuiifaded TO3eHd am azbrcaate\e@nﬂgmclqb%nga@@ te@B¢@RIrface oupl ed
with a plate 830, wherein the plate 830 conp @Eﬁﬁﬁ first fixture 801 and a

second 11 1% & orseeindOt ndeatitiess v P! Boone FISeRst 100" WPChl at e 830
Wit hin t henfaRE esi$ac836h arfdabeErahdjdr sOEARRI204 of M sis@hte 26Rfich Bfal MR Fepar at e
menbers that can be renovably coupled to each

and 722 are formed betweenthe two surfaces. In particular, the angles 721 and 722 can be

20  obtuse angles (> 90°) that facilitate centering of the abrasive article 200 within the recess

304 and can also allow for a gap 707 between the side surfaces 341 and 342 and the

bonding layer 205 and layer of abrasive grains 223. The gap 707 reduces likelihood of

damage to the layer of abrasive grains 223 during coupling of the plate 301 and abrasive

article 200.

25 As illustrated, the plate 301 and the abrasive article 200 are removably coupled via a
coupling mechanism 709 that includes engagement structures (i.e., protrusions) 741 and
742 extending laterally from the substrate 201 that are configured to engage a
complementary coupling surface 743 of the plate 301. In one embodiment, the abrasive
article 200 can be removably coupled with the plate 301 by placing the abrasive article 200

30  within the recess until the surface 701 engages the surface 702. Upon placement of the
abrasive article 200 within the recess, the abrasive article can be rotated until the

engagement structures engage the complementary coupling surface 743 and the substrate
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ot her via coupling nechani sns such as, magnetic neans, pressurized neans,
el ectroni c coupling neans, nechani cal neans, and a conbi nation thereof.
Certai n meoharviaedsa4means can include fasteners, | atchespCtlisa@o/06996Cks,

bi asi ng nenbers, the like, and a conbination thereof. According to the
abrasive tool 800 of FIG 8, the first fixture 801 can be a generally

pl anar nmenber. The first fixture 801 can be made of the sane naterials as
the plate 30lafdg3as biede idduRl Besinse RAGIRIEREG as D4 rfs-hii-Reld@sipERS, openi ngs
805 and 806 can be present within the body of the first fixture 801, which
can extenda%%ﬁﬁmﬁv t hrough a portion of the body. In particular, the

openi ngs 805 and 806 can extend through the entire thickness of the first
fixture 801 forhesngagensiltzo®tan f@ahe il 30liapthydd N stdpoeiddetwdegor ding to
one enbodi nment, the fjrst flxt%re 801 can |nclude a gFaS|ng nenb?r 8 11

attached t '8 Qfdsebetaior29d @ngplaie 397 . Thescplinedpyer Lt ritagy pealg el Brasi ng

menber 8 1loMe@ioRbkERen fheQMBste 20PRRT pISbBH PESm %&Jen@ﬂ&h hysceeMgLaveed to
engage portlons of the substrate 201, such as th ag%%enent menbers 827
1)

and 828 t odebaisi [ wnavwbliaa%ml?qﬁléﬂ%ghq jeakipedpyer f&5 %rl & POBIRSE M8tepigh wi t hi n
the recessyf3fh., Addiiy f%%'vécvaftews% o@klé%bfagw@@%@ F@r &%mgﬁnth%eamg%&d to the

engagenent nenbers 8 and 828 upon assenbly of the abrasive tool "800 such
t hat the aBtaginbe aéﬂ@@l@@@@@&ﬁ%@p@y@@rﬁé@ qaa bowastpvpd et sofenedfvig ivat bi asi ng

menber 8 11tr?’ﬂﬂe t %gﬁé&?regiavél%?t&%& Qe bk Y06 £803he @Ft%@gg Odes' gn can

reduce the mage to t abrasive arti and i nprove
condltlonlng per f or mance. Accordln to one particul ar enbodi nent, the
bi asi nd0 menber FE. B ieclwichagwsarechpnsliviaw of pmpeasigupelabresordaresriidiad for use in

the biasingy, Ql{t %ilmlatﬁ%”ve'tB‘&l'%é“ﬁmH@E@dnsabra%%%mcFeszooP&hc)%(ﬁl %oulﬁéd a

conmbi nation t In certaln enbodi nents bi asi ng ne 11 can

i ncl ude a mthalplaéqﬁiongh@rpmtﬂweplatﬁ R0 comereioesch ﬁrgt fi)@uret%%ﬂbandeam@mdrfe:mrs, t he

bi asi ng ne i I

b T A 0 LSS RREL B PR L0 ey
nDnoIithichpﬁmcéppbuahnawhdeﬁﬂnnnWHEKMmﬁmMMWnb¢awﬂmﬂ@ycmmmﬁnoakh It will be

appr eci 1§ t e%‘tht rh\‘?ig cgu ﬁn qﬁnlgr?lg guc b UCat urtlecsme8 &d all urlzec{3 means c1il ffor%léent
struct UI’GS ﬁOV\BV (E er desi gris gp% aBStp % | ncﬁ € a SIi ngI e

engagenent c@tplhug:trlﬂdire mxdhemdalmg:am @mtmjcdlﬂtﬁnaanﬁ t}ree:of)e@erphﬁngchmﬁcatl heasi de
surface of the s 1. The first fixtur t he seco d fixture
503 can beUoTPI Ry F o LFdR FETBo RS OBy e Ay F AN EEREAY
fixture 80tet@n i ncl ude openi ngs 807 and 808 configured to align with the
openi ngs 805 and 806 within the first fixture 801 to accept and engage the

According to the abrasive tool 800 of FIG. 8, the first fixture 801 can be a generally
20  planar member. The first fixture 801 can be made of the same materials as the plate 301
described in other embodiments. For certain designs, openings 805 and 806 can be present
within the body of the first fixture 801, which can extend axially through a portion of the
body. In particular, the openings 805 and 806 can extend through the entire thickness of
the first fixture 801 for engagement of fasteners 809 and 810 therein.

25 According to one embodiment, the first fixture 801 can include a biasing member
811 attached to the upper surface 831 of the first fixture 801. The biasing member 811 can
extend from the upper surface 831 and is configured to engage portions of the substrate
201, such as the engagement members 827 and 828 to resiliently bias the position of the
abrasive article 200 within the recess 834. Additionally, the biasing member 8§11 can be
30  coupled to the engagement members 827 and 828 upon assembly of the abrasive tool 800

such that the abrasive article 200 can be clamped between portion of the biasing member
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t hreaded portions of the fasteners 809 and 810. As further illustrated, the
body of the second fixture 803 can include a ridge 850 extending in a

di recti orwpeppenosdgul ar to the body of the second fi xtuPeTAB3002069961
configured to engage the side surface of the substrate 201. The ridge 850
can extend circunferentially around the inner surface of the second fixture
803 to facilitate clanping the second fixture 803 and the first fixture 801

agai nst t hg1 en@agRmRMof RS fR#ife 803d BBa 8dsidnhen fddbst thatiklihGosscur e the
abrasive article 200 in the recess 834. The _second fixture 803 can further

i ncl ude a demigedgytheehisaie gtigle dPQpulsiagrays camliianeNeHPmalFs 2o oBHE 8f t he

ridge 850. (Jhieur&Q@k cRBoTRERENe 6RARNYRcAbSTAT@sh hdvec bRbSuRPShdbOn t0 inhibit
debris and conditioning fluids fromentering the recess 834 and interfering

with the operation of th brasive tool 800. In one rticular enbodi nent,
the seal i ng S e e fgrw(ﬂﬁle&ta@lg&ﬁ@w & i S gF Mt RS 815 such

that itsisppyRRR!dnd BhdmatorEkey 1RSSR N aimdRethaBlask ¥Rmbeod118a9. The
seal i ng nenber 815 can_ include those features of the sealing nenbers

descri bed inludeearctrarridewr the lisenépcostipo i e eabpbimenth thakipsitggmenenbl y of
the abrasiyg &9%1&@%&%&&&%1, Y15 B¢ Iik&lﬁdd%%aﬁﬁ%eb&asmjfg@ﬁ&l%ePXﬁlr t he

first fixture 801 such that the engagenent structures 827 and 828 engage
t he bi asi ngemhsrsehd gatetial tRHas smepidhie pieed Fechge 3 fesanmetaay opelagipmeted such

that the r hﬂ%ﬁ%éﬁwfé}i@%@éﬂe&h@%}ﬁ%e E%%@iﬂﬁél}??%ucﬁﬁésﬁzwh@§%88ﬁ dififbnP28 and

the sealing nme engaged w p surface o e engagenent
st r uct up es s@RTresnbovBXEr instichdeskes, thhsbsthtcawiwmclade ¢ ghge paRgémsent| anped
between th j 3 . | As] e openi ngs
807 and B0t pachdR Gyt AR hobBfecr AR 1g HEARES: s bl Beh oo 505

and 806 of the first fixture 801 and the fasteners can be engaged wthin

t he openi ngs t hbsfirsepdnicdgl pivkthe facgnd Gxture$E oancbefdonnled b fagoterasly ®d3

t oget her agg, c i nasi rtj e it Ry r 4. FIG
9 incIudesledé%%gbgg%F?%ﬁgﬁdgﬁhﬁg%ﬁé%b%%ﬁggggﬁm%%?ggwggﬁFggﬁ%%%xggcordance
wi th an enblogh wignthe offdnenga B0 amid®6tmothin B0 Orsi Nxtuedd$ tamcghiradengagathti cl e 200
renmovably coupled to a.plate 93 wh in the plate conprises a first
fixturggSOﬁ?mﬁmggg%%lC%ﬁ%?ﬁggcggg?a%ﬁ%&% recess 934 formed between the

first fixture and second fixture 803. As illustrated, the abrasive tool 900
can have a si mAk &rtheoihlgstrateslt the hodysofitimescadnddsitre 8@ owh 180@leafridgs &0 8,

however, th I,V 00l %% Jnel '% erent. co ' j SmM
betweon t netr i et B e iticdR SERR, b RS ROLIRTRENGN °T, o
first fixtureng8@thaside sefdond thid substrage 201. The ridge 850 can extend circumferentially
around the inner surface of the second fixture 803 to facilitate clamping the second fixture
20 803 and the first fixture 801 against the engagement members 827 and 828 of the substrate

to secure the abrasive article 200 in the recess 834.

The second fixture 803 can further include a sealing member 813 disposed on an
interior surface 815 of the ridge 850. The sealing member can be disposed in this position
to inhibit debris and conditioning fluids from entering the recess 834 and interfering with

25  the operation of the abrasive tool 800. In one particular embodiment, the sealing member
815 is fixedly attached to the interior surface 815 such that it is properly placed during
assembly of the abrasive tool 800. The sealing member 815 can include those features of

the sealing members described in accordance with other embodiments herein.

During assembly of the abrasive tool 800, the abrasive article 200 can be placed over
30  the first fixture 801 such that the engagement structures 827 and 828 engage the biasing
member 811. The second fixture 803 can then be placed such that the ridge 850 is
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803 are coupl ed together via a coupling structure 955, wherein the first
fixture 801 and second fixture 803 can be threaded or screwed together

di rect| y.wOhelodilngsat t hr eaded connection is facilitatedPby/usemploedvent ary

t hreaded surfaces 901 on each of the first fixture 80 1 and second fixture
803 . Notably, while the neans of engagenent between the first fixture 801
and second fixture 803 differ in the abrasive tool 900 fromthe abrasive

tool 800, bLReIyIBIACENBenRESERBIREG2T IRl 828 théRedlBB mcBB6r £13Ns Ofaged
substantlallﬁ the sane as described in accordance with the enbodlnent of

FIG 8. FI@ithils tomeyrfageef the eneasemeabituctyrg 827 prd s sich 813t B 2BiRs%or asi ve t ool

in aCCOfdaQ&@w@bb%cﬁﬁg%ﬁ%&%k&?ﬂésmﬁﬁgﬁQﬁMmﬁh@%n@ﬁk%ﬁ%M@nkﬁ@kr@QOthnC|UdeS
an abrasive article 200 that is renovably coupled to a plate that includes

a first figpawings 8671and308 of thepeoepd fistugot®3 cambe dignedwisl the opepingsBpeandet ween
the first %M&Hﬁ@ﬁﬁpﬁxtﬁ@%ﬁ%cptﬂgfasieﬁéry&ﬁl &Qﬁgag&@wﬁthinlﬁé (F@mgs tnhdhe abrasive

tool 1000 has the sane design as the abrasive tool scri bed herein,
i ncl udi ng épcﬂi‘lmgtﬁle ﬁrsmmdr@cmﬁxmwml@né&Qﬁpﬂogﬁhqr@nfécls@nmgdlefabmwe 803 via a

coupling str. asi ve tool 1000 can include a biasing nmenber
1005 exten%&gﬁbp§§w£gﬁga%%%%?qurface 93 1 of the first fixture 801. In

particular, the biasing menber 1005 can have an annul ar shape such that it
ext ends ci r cunF&r.&ringledes ¢ cepsorpstionahilugieativr of goibrasiveftod feacereasice viitkt ur e 801,

Mor eover, Eﬁ‘@mt%d%ﬁéxﬂgﬂ&{ﬁ?%ﬁve]&ﬁ%(‘i ﬁl@luﬁé’sva% Ogra&l@@gﬁ?%?go ?éfﬁcfv%?né&}r L m t he

forengagenent W th engagenent structures exten
substrade ZomﬂmMﬁB@hﬂacmnmdph@cmumnhaathdBUHa&Hdaeﬂbm@ﬁnem$03umdhude

conpl ement af. S%E‘&‘E‘Jr%&?%\%gé ﬁ%ﬁ%b@gﬁ{é 2Rl Fe%g&[’ﬂ‘&&%%?“ﬁ vy @ gehe

engagenent s ructures acl es proper p05| |0n|ng of the
abr asi ve arbrmgveto@C00wat hava atsinglar eowgectibd 35the Myagoven] 800E FEbrsasi ve t ool
1000 can |ﬂclude a

to.the 15660 d fi
conti gar e NSuHER o AERTRE ool Y n SR sty s R B i el B e sl
of the abrﬁsmmﬂ%ﬂ&ﬁﬂyﬁﬁﬂiﬁhﬁmﬁﬁBthquHRMMIUhﬁﬁmﬁm%méSQDQﬂhﬁaﬂdbﬁnﬁepIIable
menber e of efor tion, us facilitatin | acement and
ot A5 DRR e Pl PRI kR el sfigirgio b Bty aRL SR el 3RE Moo oo,

t he Im%'rrber scbORY fician 8b&}¢ﬁ1 [ dtﬁﬂ&@dﬁﬁfi&)’f @dﬂeﬁ%ﬂrtf)g’&l&r IdHlyc oné gt ekatial engggs |
conpl ement ary, upper oped surfaces of t ngagenment structuyres an
1028. FIG C(Hle?tw&%@iﬂa&d&wg@plg@@m@afﬁa@a@eﬁ|SW«£%CP%1?(?lcml Bfh efrhatihsi ve tool

i n accor dapg@radot nd@fecBRPRA LIRS - N@t%bl'y' Whisd th@in@shs of &%a@@ﬁéi@ bM&ednaad 1100
i ncludes an abrasive article 200 t
first fixture 801 and second fixture 803 dlffer in the abrasive tool 900 from the abrasive
20 tool 800, the manner of assembling the abrasive tool 900 can be substantially the same as

described in accordance with the embodiment of FIG. 8.

FIG. 10 included a cross-sectional illustration of an abrasive tool in accordance with
an embodiment. Notably, the abrasive tool 1000 includes an abrasive article 200 that is
removably coupled to a plate that includes a first fixture 801, second fixture 803, and a

25  recess 1034 formed between the first fixture 801 and second fixture 803. As illustrated,
the abrasive tool 1000 has the same design as the abrasive tool 900 described herein,
including a first fixture 801 that is coupled to a second fixture 803 via a coupling structure
955.

The abrasive tool 1000 can include a biasing member 1005 extending from the upper
30 surface 931 of the first fixture 801. In particular, the biasing member 1005 can have an
annular shape such that it extends circumferentially around the center point of the first

fixture 801. Moreover, the biasing member 1005 can have a chamfered surface 1015 for

_28 -



is contained within a recess 1106 of a plate 1101. Notably, the plate 1101
is a generally Hshaped nenber having a first arm 1103 and a second arm 1102
j oi ned bywa 20tvmoB3arm 1104 forming a first recess 1106 &Od/Us280069%1 r ecess
1107 therebetween. During assenbly, the abrasive article 200 can be pl aced
wWithin the recess 1106 by first placing sufficient pressure within the
first recess 1107 to urge the arns 1103 and 1102 to nove away from each

other in tb@agém&@mtﬁ@ﬁgaééﬁ&tmt&é@ﬁm The1@RRkice@ht @Bmake PHERSLIR, can be
provided by a fluid er the arms 1102 and 1103 have been

suf fi ci ent chééﬁ%ﬂf%&l%@ tl?wﬂvﬁ@te&. eﬁ@@f‘m@ﬁ% ingligs coprferratsdy chaipfersdr asi ve

article 20Q,&R8. RAcRl araHertt §1ﬂfa6esto|ﬁ€%hé &1% @R chRL WeeNaghe@r ms 1102 and
1103, and after proper placenent of abrasive article 200, the pressure

wi t hi n t he facBig@essprapep positigningeof élwalh@éwe eitw@ 200 mathietheepyess 403y QOEMET.ar s
1103 and 1302:fQivE %Pfdbotcgn Fn%dé& ﬁ{ehl'o&gl 0@@%&%‘1&% t@%%ﬁ@hxfﬁie dR&npr essure

fromwithin the recess |ows the arns 1103 and to return to
t heir ori gromiguisd$e @ﬂg@gﬁsthe @mg@wt stFusrapesnl§21 H)@Bamwswhly eftke 200 in

pl ace bet ng?r {J;:‘S%lgfgﬂs 1releufi A h) %bé’}" 165”( &ngié llﬁgﬁit% bt08papl@of €MOVE the

abrasive ar pressur€ can e rectess 1107 to
separ at e t Hefoamaton ﬁﬂl@&‘a(ahtdtlﬂgnﬁaplopelmh@emamteod Dnmmtlm(osthala&ailsmﬁ‘tlclﬁl G 12A

i ncl udes a 0 ection l ustration ortion S|ve tool in
accor dancez%{‘fvﬁﬁgaheere ecsjsd?dr%éni[“ : Noste’g%‘f mem?‘ﬁr 1%0 ?aarllshla\vl%a anﬁeri(g o0 “hcl udes a
pl ate 1Q01lmoaﬁglﬁhi’a&ng@eaﬁmpleinenté@%pewmljeﬁIsm@cas‘mf theesngegeindeyit coupl ed to
the plate 1t20% I]& Zar L&gl ar, the abrasive article 1202 i ncl udes
engagenent “ 51Ty pean he form of openings1207 and 1209 that extend
axially through the entire thickness of the abrasive article 1202. The
openi ngs 1207 &AKd 112@udas ecmssm‘ebtglnlabidustmtimeom%gleidewmhnaptcnéanﬂﬁﬁ'ﬁhand 1204

extendi ng from an upper ..surfa such & the
abr asi ve ar??m?mh%ﬁgQg‘ﬂ? Umﬂfﬁﬁ |nSW? P (gsana]ﬁ¥Y%%ﬁ ?Qg% Hel ati ve
to the pl aisscoid@dtd withia aptdess LDO3f apmtemon Natablpethaﬁlhlenedl sa geteallypiper

surface_1205 o ubstr te 12 r in her 203 and
508 o Sgerd meEO FBTRE AANGaT P ARH & MaRbET HOZ iy o BE P s

i | l'ustrat ethrmidie fakisced2096anda ae%@ﬁd féad@s ﬂﬂlﬂthl&@oeu@&ﬁr Uuﬁﬂ@ﬁs@erﬁtﬁglah@nd 1214
t hat overlle the taop surfaceﬁ ins 1203 and 1204. Ip particular, the

upper | ayef ri%‘i%”ﬁﬂ%lz(ioz%& g8 C%W’&?"P ét?trwsséﬂ%é}ﬁé&ﬁt plgcipganfficpdr surfaces of

the pins 13RZFuaneithin G, ﬁrﬁm@bemnm RAdrké G hakd 1103 bRE1 WRRE Mol @MedyStroke 13 and
1214 can be configured to be flush wth the upper surface of the bondi ng

| ayer 203 &Fchother Bighadiragtongrli Pz prd H9B2 Thergpplicasion pf pragpuiesan ba mroxided iy 14
faci l'i bgt e, gl driags. LARr GRIBAE T PnB 1 1EBN: bhe s RAIY &paali ¢l 81202 and the

directions 1105 and 1108, the abrasive article 200 can be placed within the recess 1106
between the arms 1102 and 1103, and after proper placement of the abrasive article 200,
the pressure within the recess 1107 can be changed (i.e., lessened) to urge the arms 1103
and 1102 to return to the starting position. Removal of the pressure from within the recess

25 1107 allows the arms 1103 and 1102 to return to their original positions, thereby clamping
the abrasive article 200 in place between the arms 1103 and 1102 within the recess 1106.
To remove the abrasive article 200, pressure can be applied within the recess 1107 to

separate the arms 1103 and 1102 in the directions 1108 and 1105.

FIG. 12A includes a cross-sectional illustration of a portion of an abrasive tool in
30  accordance with an embodiment. Notably, the abrasive tool 1200 includes a plate 1201
and an abrasive article 1202 overlying and removably coupled to the plate 1201. In

particular, the abrasive article 1202 includes engagement structures in the form of openings
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pins 1203 and 1204. Moreover, the upper layers 1213 and 1214 can be made of
a soft or pliable material such that they do not interfere with a

condi ti orwogopriaessgs. Accordi ng to one enbodi nent, the RppArs200apeIst 1213
and 1214 can include a polyner material. The abrasive tool 1200 can further
i ncl ude magnets 1213, 1214, and 1215 di sposed within the plate 1201 and
configured to magnetically attract and couple the substrate 201 of the

abrasi ve anti7cdng 12@90Rat Rtchl exibliheoudR tht entlid hiB@aesf sheladladivd ddilccl202 have a
polarity that is suitable for attractlngbthe substrate 1201 or other

mat eri al Ttlm??ntnﬁ@l%raaéulw a4 e9ndichred Gobe Betgrd Vipers 120+ pu'@04205 of the
pl ate 1201 exidhgnd"RAR §ﬁ)p%2&§faé8iﬁ)5%me%t@mdﬁ@ﬂm\m ﬂlsgmastlmr@a@mzﬂm

such that they are co etely surrounded on al des by the material of
the plate 18299@9%4 i Ttip] aperb@t Wrts@taa@wl%? foethe platedBPlasTigainsddP3 aoo of FI G

12Ais 5l ‘1'@(54&%%92@%& i%%%p@ﬂsu%&“ﬁ% o@%@%ubsﬂr%%‘izolaﬁﬂmjo?lijédé@'iéng'tﬂe t he

interior of the plate . I'n accordance w nmbodi nent’s, such
magnet s naylnbé2Q§r@§éﬁ@4 fmd Stllbﬁéra‘@tiﬂalsiiaﬁé)eatrsmg&féomdm plmr eover, both the
abrasive article 1202 and the plate 1201 may i ncl ude magnets such t hat t hey

are opposite i RspnRf fllhé’tra@éadth@fpfnﬁ asd3 aﬁﬁ%Oa%aB‘%ﬁclﬁd’é‘%fp?&Maﬁ?sCMﬁB Agy t he
abrasive article 1202 to the ate . Moreover be further

appr eci at ed2t4rthat oyprilip ﬁlettﬁesvéﬁf%%@ifﬁ’émnsdfzoﬁ@ 1204 Ainratishlst. the weeraypiet s, any
of the enb t nisns to
form abr as?gfg%ﬁlgc%?1$%n®§?gg$%§|%g&elg§m&tqh@gﬁ) gﬁ?%(rgér?aot? f}fveg)%n%g%?ﬂr%%th * the plate
1201 anfl abrdwpreeadictlady,¢hcldpor laeys 1B 3 aadrb/ldizky be cunficendd ¢ ¢ falskeithode

connect i onge G A% A EHRANALIS0r SGLELD SPRRSLE SR 5. AP Vi dod

at the pla 0 encourage couplin nthe two
menbers. Thel 3adnda§14/ﬁciﬂicamd sedlaQ@0hé¢ @n‘nédtius betatadthe abrasvteaptmle emzu and BHleG. 12B,
article 1202

and as descrl asi ve

havi ng opeR| ﬁ 1%39%4[’1&\4?’28‘96%0?%@? ?’r%ﬁ? ang?%ll%san Sf?(?ﬁ t herei n.
Not abl y, tbbatﬂmeﬁmﬂQSuchZﬁbZ tlwydlo]naﬂlﬁtevﬁeltemml atdmdmbnnagpnoeesar AL‘GDlr(BnQ.Q)OZ are
spaced apart dially from cen t 1220, .and in particular, the
oeni nd 508 GRtnimerd i BorDereol 37 ehor D36 5e1gl e pabBaP BTt ¢ adi al
di stance 1221 fromthe center point 1220 of the abrasive article 1202,

whi | e t he openifhgablX0& tod lsmaccaacfuﬂmarﬂcluﬂe onagidnel 24 @nied, 4poilats digdtedy a
radi al di stance, 1 1207 an 209 fr he center

poi nt 1220 "G e 3T 90 <A FoaB R T re s R RgYRE Lr as ve
articl e 1202theabrhdiee plice €20020 thePletd 1200 AThe naG@®S] MB1121 Déaathavdipdlingy a
that is suitable for attracting the substrate 1201 or other material within the abrasive article
20 200 to the upper surface 1205 of the plate 1201. The magnets 1213-1215 can be embedded
within the plate 1201 such that they are completely surrounded on all sides by the material

of the plate 1201.

It will be appreciated while the abrasive tool 1200 of FIG. 12A is illustrated as
including magnets 1213, 1214, and 1215 within the interior of the plate 1201. In
25  accordance with other embodiments, such magnets may be present in the abrasive article
1202. Moreover, both the abrasive article 1202 and the plate 1201 may include magnets
such that they are opposite in polarity and attract each other thereby securing the abrasive
article 1202 to the plate 1201. Moreover, it will be further appreciated that while the
embodiment of FIG. 12A demonstrates magnets, any of the embodiments herein may

30  incorporate magnetic coupling mechanisms to form abrasive tools.
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conditioning operation. FIG 12C includes a top view of an abrasive tool in
accordance wth an enbodi nent. The abrasive tool 1250 includes an abrasive
article MO20whiles34i s overlying an upper surface of a plPaTaSEEVINEBHDWN) .
The abrasive article 1202 includes openings 1217 and 1219 which are spaced
apart fromthe center point 1253 of the abrasive article 1202. In
particular, the openings 1217 and 1219 are situated at the periphery of the

abrasi ve arti clifacd@dancs Weth ah BRrndthe chbbamBhehe PRt 1201 bitarlnasitice articl e
1202 |nterc%pts t he openings 1217 and 1219. Addltlonallg t he openings 1217

and 1219 car2yeaysisdemavably Cézualie%w&ﬁ%tr?d@c?ﬁ%ecwﬁt%lﬁ poAngtic bosingng a radi al
di stance ofyndRf ohpaid cAad2 a?esprb'lflhétﬁett"[&tlﬁa%ﬁﬂ)lfaﬁgbﬁﬂsfrﬁte 80 Btdlchafrecoupl i ng

bet ween t he abra5|ve artrcle 1202 and the plate such that the abrasive
article 120@pdsgbetyetn thotwpmaemerchange position during a dressing
operation. FIG 13 includes a top viewillustration of an abrasive tool in

accordapce W t ih@4brRNRAENIMROV is iR trhtbd StbRlRe.in FI® 1@Brﬁﬂlayaesm@éd #4300 can
i nclude an abrasive article 1302 which can_ be renpovab Ied fo a plate

(not i | | usebratiedpol AP exludarrngbrasion prtisly 1282 bnnguwerivem 128rfeisi ve
article vi @naga o&h@Bt Jihd 203 304 120h0EerGh 2RBtab “ﬂie% &kg@@%#ﬁmz@ fithit ring

portion 1303 and a second ring portion 130 are configured to extend
around t hethsabiapihiepiclsfl 20 here apeedippd r@diqllmfr%n 13@2&@&@ h@@uw ift to the

clamp ri ng Qlillar ‘%@%95&11(};“20"7 I\xntgmptﬂ%qr% e%agtg&mﬁﬁg i Jb@c ges 2 r%('ﬂQl portion

1303 can b j ol ne asse ast ener 1308.
Duri ngl6pe riatan@nl221 fremethe eamiev poiat 12260 IOéthm:aBlzsmam‘tlde lm2atwédwthte lepeninghe cl anp

ring 1301 r 1 e cl osed
o oand the Apy e SRR ARRLH BB iP £28 LERRNH dpliby £s PR 85

bet ween a bﬂmm@sdmﬁhmdpéﬂﬂﬁmnﬂkﬁﬁﬁwamdmazg@obmdamhanpnmﬂelﬂnﬁmﬁm@@s In
particul ar, en n portion
1306 and- skebia TR e Sreledaod 30bERErs PRI LI My afbedPTe T 1 ot and
second clammMnmmthmaam@DG and 1307 and secure the abrasive article 1302
between the first ring portion 1303 and second ring portion 1305. FIG 14

I ncl Ud?§ a CrO%ﬁ} t%%&.ﬁ]_le Cﬁ a{O Vll'leSV&; rtaan aglfﬁ]ﬁﬁt pll’l acc T a{n\c/eewgtflj ﬁlemgodﬁ_ecqr dance

wi th an” enbodi nen abrasi ve tool PrEAGgEs s 2ol ani sm
1402 for r@hosaidiy tcduphd mglutiksenabrasise mclarlrzd)zzdzvblcRQ(bvwlymg mh@ppﬂ ate 1401.

B e oL 8 S SRR T Bt AR S 1407
substrate z@khaki gphbeeragﬁgﬁ&nm{eoieﬁwspcﬁmsziﬂ@ﬁhaﬂdaswb&%m thonid he plate
1401 In pggrtillc Clar t E: opén?negs%2 97%%%% % ar% ts{tlya%c;[duat[ t e]f)é:‘rrolp5helrysota hé3 rb?a&sl;vlésalrt?c?e
20 1202 such that the circumference of the abrasive article 1202 intercepts the openings 1217
and 1219. Additionally, the openings 1217 and 1219 can be spaced at a distance from a
center point 1253 and a radial distance of 1251 and 1252 as illustrated to facilitate suitable
coupling between the abrasive article 1202 and the plate such that the abrasive article 1202

does not rotate or change position during a dressing operation.

25 FIG. 13 includes a top view illustration of an abrasive tool in accordance with an
embodiment. As illustrated, the abrasive tool 1300 can include an abrasive article 1302
which can be removably coupled to a plate (not illustrated), which can be coupled to the
bottom of the abrasive article via a clamp ring 1301. The clamp ring 1301 includes a first
ring portion 1303 and a second ring portion 1304 that are configured to extend around the

30  periphery of the abrasive article 1302 and secure it to the clamp ring 1301. The first ring
portion 1303 and the second ring portion 1303 can be joined by a clamp assembly 1305

which includes a fastener 1308. During operation, the abrasive article 1302 can be placed
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that extends laterally fromthe side of the substrate and configured to be
engaged in a recess between the protrusions 1403 and 1404 of the plate.

Mor eover ,wohelocaegsii ng mechani sm 1402 further includes a&cCfrasten®s99et06 to
facilitate coupling between the engagenment structure 1405 of the substrate
201 and protrusions 1403 and 1404 of the plate 1401. As will be

appreci ated, the engagenent structure 1405 and protrusions 1403 and 1404

can have opgRintBScIgxNp AR mg A BRUBH pbARMIBOT arRRBAAE FBitibon 0504 dag bk ast ener
1406 therein. Additionally, a washer 1407 nay be di sposed between _th

fastener 189&daRNnd ﬂmb¥aétfé aghicler14@2 maéfl@gme}ﬁ of thaﬁ%smgr IGH8 Peftviegihe ﬁ‘tshe

engagenent ¢y %6&165@3(%%91’@ a%cotnﬁ%la%%ﬁfoﬁtlgoiol%gﬁﬁi&ullaﬁeﬂéa@@rﬁ&tbf\th@et ween the
protrusions 1403 and 1404 of the plate 1401 and upon proper alignnent

bet ween t h&sispgtls0% wih shefngglampgationgd @6 gumcond Ciaé@t@ﬁfé?ﬂ 1B498elpny be
threadeg t'r’bfdﬁé&%a&%hve% tﬁefiﬁstlah&’EJcHﬁd aﬁﬁﬁ) %o%ﬁ§n§1%@5aﬁd313r()‘?'&9d/?e@hr¥ ygoupl e the

abrasive article 200 to the pla be appreciated that while
t he abra5|v@aﬁﬁvﬁﬂdﬁ®ﬂnﬂyﬁwkhd@ﬁhéﬂ@@paéwhé%ﬂh@ﬂae@mﬁ@h@p@mgwﬂﬂﬁg mechani sm
1402 di sposed on one side of the abrasive article 200, additional coupling

nechani sns canpRe 13Gdede QCIBESQSQ%CII‘MI Gt Sn 5% a@polgl@§ ’to‘é?maarc&dr&{n@e ¢8R to the
pl ate 1401. The abrasive tool 1400 further includes seal |n%énenbers 1418

and 1419. phepbediment! Bhe abrasévcdend | ipfynpladds @rosuplipggneghanistn 1924pie di sposed at
a position Jﬂ?cjh Pﬁ)hﬁ HRlab 9iv P@Qb?&ﬁtﬂﬁ%ﬁé}nﬁé‘%ﬁf 9\085 ta(?ﬁil to the plate
ur in

1401. As f rate e sea ers 141 9 ar e
situat éd i dluatrmirmebodtrmenemlga@eplmgenmhdesm m402a¢élzcﬁrantehg@gmam|stz'ectmeti cle 200,

and in song, (%ee%b%ﬁl?lg fgopiﬁthrigc?dy o re%ﬁﬁ??r‘é{%szfo%%? h? ag#d']%r%%r%é/nsqggﬂgl% the

bondi ng | ayer iI's an ering e recess
1435 and aMﬂMvdothrpimMO(anm;Barmdm@ruhuagdgesmedemmbtutdqmoalwwomlmti cle 200

and ri sk Cal%xte[ng eiraﬁlyloffong) ﬁ‘llﬁ gidg 8f Rle sﬂﬁ%a %Pr}lrf,}%ﬁrgg & qouenéggazeflsas ' ng

oper ati ons addi ti onal
seal i ng ne&ham$ewmwnbepnmamedsHm3pﬁdImnuﬁampmm§LMbmn@xhhém&@hnghe abr asi ve

article_200 and. surf the a |l ocation between
fhe cubsey Beemgni hafihe e bt aDrdiren kRt st hp e Sl T oF de T or m
entering t Bexagahdak btﬂ@tﬂf@mmfﬂmsﬂlﬂ&a‘se Bl @nd Frtridieils UdESard 120D E6ths platel onal
illustration of an_abrasive tool in accordance with an enbodlnent The

abrasi ve t o811 ¥5001108 aPRrREted dhepreagsmans sractarc Py andageirysioat 148 andnpyabl y
coupl ed t 01804c@h hefe BB cxikaihg (RBE:httEN R bh Qb cBiTbEMe 2RQhecans be

therein. Additionally, a washer 1407 may be disposed between the fastener 1406 and a
20  surface of the plate 1401.

During operation, the engagement structure 1405 of the substrate 201 can be placed
in between the protrusions 1403 and 1404 of the plate 1401 and upon proper alignment
between the protrusions 1403, 1404, and 1405, a fastener 1406 may be threaded through
each of the protrusions 1403-1405 to removably couple the abrasive article 200 to the plate

25  1401. It will be appreciated that while the abrasive tool 1400 is illustrated as having a
single coupling mechanism 1402 disposed on one side of the abrasive article 200,
additional coupling mechanisms can be added to properly secure the abrasive article 200 to

the plate 1401.

The abrasive tool 1400 further includes sealing members 1418 and 1419. In
30  particular, the sealing members 1418 and 1419 are disposed at a position below the
coupling mechanism 1402 and are attached to the plate 1401. As further illustrated, the

sealing members 1418 and 1419 are situated in a manner to engage the side surface of the

-32-



renmovabl e coupled to a plate 1510. In accordance with one enbodi nent, the
abrasi ve tool 1500 includes engagenent structures 1503 and 1504 and is
conf i gur esiot2o10p083@¢novabl y coupl ed to the abrasive arti eCe/ude@omse9hi n a
recess 1514 of the collet menber 1501. The coupling nmechani snms 1503 and
1504 can include protrusions 1513 and 1514 extending fromthe body of the
col l et nunber 1501 and configured to engage recesses 1523 and 1524 within

t he subst r ab@sivOakticlVBod, and mOﬁ@ HEMidnd Gh &6 R inSiiBerd B3 aai 64 V004 @lBoe
illustrated as incl udi trusions 1513 and 1514 engaged within the

recesses 188dondipe @5@24209 it mmbmdelm@ agd Hpids irsméateﬁlﬁ&fheéwssdf‘% Red Broker

coupl i ng meghahihsR o@%%hsba@qlde Sf 8k Abadle HecIH Q@(ﬂaﬁdqlsﬁ%ﬂhrﬁmam Fhhasi ve
article 200 to the collet nmenmber 1501. As illustrated, the coll et menber

1501 can i Acheyiessel ig gulisaquentdserping wagrations s Wiyie et ilpstated iedie gimpedimeaipect t o
the first @Fﬁ[@?@%&’m%l Qéallﬁ%ﬁlEﬁB% 0 Be ﬁﬂ%d%@éarﬁléul%&%sﬁ%%fv@éeﬁtl%oj- and

t he bottom surface e coll et” nenber ditionally, 1n certain
enbodlnent9@a$ﬁéﬂﬂdt2@lmﬁénﬁéﬁsQBDQPb@d40h@U@UEahmk@ﬁgaéehﬁﬁmﬂ@tructure

1516 di Spo%%%té%t@?éﬁﬁld%ﬁ'égr 16]n519163 Eo n ﬁHHX&R dﬁﬁ@ggﬁm elﬁ’taedﬁ%o et menber to

the plate articu the collet ne
particularbymﬁngewdmgmgdﬁﬁht structure 1516 can include a channel 1519
within the surface 1507 configured to engage a protrusion 1517 within the

plate 1510 Suchid Ntudifs 4 W0, COURMENLSRANoRA LETRYAR! ¥ LOHBL Edwith"

I
certain enbodi nents, ‘E% engagenent structure glggcan I ncl'ude
rotateiandam@m%xmnghaﬁh@ﬂn®u®hmﬂﬁé@)@mem@mbmn@@wmwa&5@32@?mahe pl ate 1510

can be ini e t menmber 1501
and therea%%gwhﬁﬁﬁgﬁ) q?ﬁg%%%kﬂnﬁgrHﬁEQBﬁﬁkﬁ%ﬁ&%m%% éf%ﬁhglo can be

rot at ed byramweblt avupledegp ehtet I510. omlectdréame) giith |ooenernt50dﬂrh@1t ahd dbedsiveeoder
1501rel ati t.0 .t | at e 510 reC| t ed, t hat the col | et
ronser 1601 LRSS PeRhBat 3ttt ant PReARE TSRS B RAMENE el ' 200
and t he pl %L@leHBdﬂm abngiventielo 2o w1thmmhec&s$mlhefthﬁemﬂmmneﬂrfb@mﬂ(UayTb@ used
wth an t odi nen herein. Mbreover, the nenber. 1501 can be
S fg A e S UL e S SR SR R St
certain pofrbinQH@ch{B/ of e camétInaﬁlbéfaﬁbﬁﬁndl&ﬁﬁg@é@to@aml@Ir@e@tes Bepandisrg and
retracting around the plate 1510 at the c Up|lnﬁil rface to faC|I|tate a
conpl i ant  &#8inthe Stf%tﬁtmdet%l@ﬁh% frartRgmehARRE R0S angbrOdesittertedssy ¢ i ons

of the col irfétud[ﬁ%fﬂ?&fus%ﬁé)ﬂﬂg%ﬁdIISIIQIJéﬁgﬁgeammdh@ﬁt:@éﬁés%ﬁ%hlﬁ& ipwiiBdeal or
netal alloy that can be coupled to a portion of the collet nenber 1501 that

i ncl udes a*RBraiaed taraay pathe sthercoanling ipeshimups dpaertrerl Apreinican beyarit e a rubber
or silbgong, pat @E hithsivaRi@bb00 to R oRA NS 1501.

As illustrated, the collet member 1501 can include a surface 1507 that is slanted or

angled with respect to the first and second major surfaces 202 and 204 of the substrate 201
and the bottom surface 1508 of the collet member 1501. Additionally, in certain
embodiments, the collet member 1501 can include an engagement structure 1516 disposed

25  in the surface 1507 to removably couple the collet member to the plate 1510. In particular,
the collet member 1501, and more particularly, the engagement structure 1516 can include
a channel 1519 within the surface 1507 configured to engage a protrusion 1517 within the
plate 1510 such that the two components can be removably coupled. In certain
embodiments, the engagement structure 1516 can include a rotate-and-lock mechanism

30  such that the protrusion 1517 of the plate 1510 can be initially engaged within the channel
1519 of the collet member 1501, and thereafter, cither the collet member 1501 or the plate

1510 can be rotated by a certain degree to lock the position of the collet member 1501
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including the softer material can include those surfaces designed to
directly couple the collet nenber 1501 to the plate 1510. FIG 16 incl udes
a top vi ewoi2blomgds3at i on of an abrasive tool in accordan®eTmiseénanIet
enbodi nent. As illustrated, the abrasive tool 1600 includes an abrasive
article 1602 which includes a substrate 1603 and | ayer of abrasive grains
1621 overlying the substrate 1603. In certain designs, the substrate 1603

can have argeneki@dht YlaRoISYQORAil sh@aReeciadl th i ofbdRsnRNUs00a8 Aier s, whil e the
| ayer of abrasive grain 162 1 are oriented on the surface in a shape that

i s di ffer eH¥erRGAteCABPYRERCAY cc8 Misrbrasive prisleiBepd Be@lsl30. a8r  exanpl e, as

presented ifrdol&, &IPQLHINER Hen®Er 50Bmal Be ulddSyitangor Ak cABS@RLMEnGERI NS are
present on the surface of the substrate 1603 in a generally circular

pattern. In particular, the shape of the substrate 1603 such that it
i ncor por at es s MPELVEn e caHs BrenbrL 0L icefa?eeascoga@ﬁl&m%%mCﬁldm@fmqrﬁ@agubst rate

1603 wi sh andypd & hl@al,ishénikhht' @i hortiBhs STRNICAB Berkly PS0 1NGe Edpeolabr asi ve
article 1602 wmth a plate. FIG 17 includes a top viewillustration of an

abrasi ve t &g1andife ardostersng around te altcelrbd ai thesruplingrgteaBredsifirdittiedl 1700
| ncl udes acghdtafe alnﬁQiJg%ﬁhﬂ%we%n %%M@&wonﬁwpmth& BhoRRn@St MEc@let | Cl €

1702. In particular, the plate 1701 can have a contour as viewed fromthe
top (as oppwssbe 1581 garcinglyde skasd metgail ssdnasaupctaor pictaheldbytthatseigbe a porti on of
the plate i QR i t he

abr asi ve a?@&%’e%dé& ?%151'01? &{Cs)t'rhggg%'%@%?érggg%ﬁh%ﬁﬁgﬂéegta? %@er?ﬁqﬁg %?gg‘fienbodi ment
of FlI G1017polymer mphtatiad, fo7&kmplern fablvee onsiiene matcrigl. dYatably, dre pogivmour as vi ewed

fromthe t il i.ye. ' I rasive article
1702 has a%ggl\m} 131?6 s{o grtlg%%ﬁﬁgelg%%é t%%%&é&%&%gg?%@%%l%éﬁ%cgg P‘ﬁ?l?leg a portion
of the percghemgmbedS)utdtheplaieldéludes a flat portion 1703 that defines a

portion of the periphery. In particular, the arcuate portion 1705 can have

a generally sepj~ Gir . it . 1 . east 180 of
the per i phery. GaSufieR s RRIREEHRIEHOEL Lo FNE R il REQUAR Bl 48D o
facilitat esmbalimeitngstilhstrgodithd abrmsamdod heOOaniledss ah plomsiof artidie 1 6@miuebl e

abr asi article 1702.w in,the plate 1701 h. t hat the .abr.asi article
05 dS s slibcy shpafausl ooy o P uhSveifrihs R bbb g SURBLRTHAE 101 008
a top vi ew d¢ertamtdegignsothe ofibsaite Ab03asin \hevd Dgnerally paggmdiashae indludingsides

mbodi t. The abrasi t ool . 1800 i ncl . [ ti.cle 1802
Camovabl y. ERUBT T e ShrbEtaut MR SRR PRI ot DerSe arti ol e
1802 i ncl udasis dfesndnd gan 1B03na@ndhdRBM tHeRabstraRn 66X t RytdxdnhylQug prebdagedlimyer of

abrasive grain nd baonding |l ayer into the interior of the body of the
substrate. th?r‘?@B%&ﬁP‘erﬁ%%sthﬁ Y 5 SR E YA SHENS FEY By on the'SurCe e

20  substrate 1603 in a generally circular pattern. In particular, the shape of the substrate 1603
such that it incorporates sides and corners facilitates easier coupling of the substrate 1603

with a plate (not illustrated) for removable coupling the abrasive article 1602 with a plate.

FIG. 17 includes a top view illustration of an abrasive tool in accordance with an

embodiment. The abrasive tool 1700 includes a plate 1701 that is removably coupled to an

25  abrasive article 1702. In particular, the plate 1701 can have a contour as viewed from the
top (as opposed to a cross-sectional contour as viewed through a portion of the plate body)
that is significantly different than a contour of the abrasive article 1702. For example,
according to the illustrated embodiment of FIG. 17, the plate 1701 can have a generally
circular contour as viewed from the top while the abrasive article 1702. However, the

30  abrasive article 1702 has a contour that includes an arcuate portion 1705 defining a portion
of the periphery and further includes a flat portion 1703 that defines a portion of the

periphery. In particular, the arcuate portion 1705 can have a generally semi-circular shape
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removably coupling the abrasive article 1802 with the plate 1801. For
exanpl e, according to one enbodi nent, the openings 1803 and 1804 can
provi de k&9 2hwllosspeni ngs for a tool that is designed t@Censage/o69vel
abrasive article 1802 within the openings 1803 and 1804 and aid gri pping
and renoval of the abrasive article 1802 fromthe plate 180 1. For exanple,
i n one enbodi nent a keyed tool can include a handle and conpl enentary

pr ot rusi onsuch@iy: it@uichd thQuengage: 180eoahE p&ipheryaNotalye thd 8@21 208 toidvidiet he
openi ngs 1803 and 1804. I n particul ar instances, the keyed tool can be used

to rotate foacrappdayidethatfagititeies sospring the pesitipe a%ﬂ’ter?é‘e‘iéfﬁ%ﬂné)filﬁdimﬁ?@}eeby

removi ng t g 3R A841Y @703NikiGh fhe b2 70t QBntha 1Rl BFLivd 8Rikle 1702 adds@bnat i ve
designs, the abrasive article 1802 and plate can be renovably coupl ed via

magnet i ¢ atdt#taet shithduringd dreseing epdefidnool can incl ude a conpl ementary
protrusions configured to engage the abrasive article 1802 within the

openi ngs 1803 ans 13 3Q4ud0s tdpWidwisthafli6h Bk BraIRERRA irCRBEHLHE RGthtaR at tract
the abrasive article 1802 and effectively decouple the abrasive article

1802 from PREOPMERte Theehrasiyetepl 1860 1nﬁ%1ﬁ%ﬁoﬁ@sab@81tv%m9lieé&m remesttlnequpledof an

abrasi ve t ah ddpiae ‘PglﬂdQE?ﬁﬂé"dlérhth@QbI@ﬁ@@QhH@ M§02 Jaﬁde@téf)éﬂg‘é‘?&%é})afﬂd 1900
includes a plate 1901 that includes a plurality of abrasive articles 1912,

1913, 1914 ]30Hghg can extendibyrpagh the jaypr d@biapivagipms eadlindmgapeamigethent on t he
surface of L K rtieles 1912-1915
can each hg%%ﬁgBﬁ%%Bm&%gﬁg:e %h%%gﬁgn?&§8%%$@§% Q8a g%ngw%%§h1a pattern on
t he sudﬂacemuWaMMempmagéwﬁbeﬁvedekﬂB@hwhhﬂwrthH@brEsﬂW@mpbamcmgmg

i ncl udes ¢ t C 12-1915.
The channepgﬂ%%h% §§ g%%péggé %gyg%} §%§?%$§%K 1£%§%€%u%gol 1900
may facili ﬂatrsdesagrmdad engﬁgesthaaljrasamhrwdnwozdzebmn the dpﬁfnmrgg 1&om lﬁﬁfémil ng
operation. It w.l

| L& artl
B To tose ridiehint il BRENEE R ARG Hi 160 Bl AR L, X8 AR BS 01 o
with the pbﬁetﬁnb’bﬂﬁﬂeth&yeﬂﬁbdl&mlmde& ahaindlp anml esmplérhensdry potrasiosf an abrasi ve

tool in_accordance with an enbodi nen T rasive 0 includes a
P ote 3501 St Ttk oS Ao bHs T BHe P are e ST L8 B bl St e 200
1. Like thpalﬁhh@frmsearmgd'tmeyeﬂ th& lcei b usbh® Bhfcasé Mﬁas&fetalrt@dlcﬁlmgaatﬁ\&
reversible h vin a su s%rate including a | ayer of abrasive ?ralns on a

I

first majof° aplﬁ dEOLihgre8r EaMy gL HerREIE B9 Som e piats 1fP

parti cul ar qltdrRive QekRink NEe AREMRNIEIR {QD ah@pRICERA Ve £AISPITINEUHRE vaPr asi ve
article 2002 to the plate 2001 includes a series of nmaneuverable jaws 2005,

2006, 2007 Maghfdic 2tpgiqopEhokygy toohesndididsg CEBMPEABMBRBYEI NS, t he
maneuvep abl g fisana (20Ras 20 Bors it REcIaPYRyileh &P %&ﬁ@ﬁ@o%ﬁ%o& hR

further include a magnet configured to attract the abrasive article 1802 and effectively

decouple the abrasive article 1802 from the plate 1801.

FIG. 19 includes a top view illustration of an abrasive tool in accordance with an

embodiment. The abrasive tool 1900 includes a plate 1901 that includes a plurality of

25  abrasive articles 1912, 1913, 1914, 1915 (1912-1915) oriented in a particular arrangement
on the surface of the plate 1901. As illustrated, the abrasive articles 1912-1915 can each
have a unique shape different from each other to form a pattern on the surface of the plate
1901. Additionally, the abrasive tool 1900 includes channels 1903 and 1904 separating the
abrasive articles 1912-1915. The channels 1903 and 1904 formed on the surface of the

30  abrasive tool 1900 may facilitate removal of swarf and other debris during a CMP dressing
operation. It will be appreciated that each of the abrasive articles 1912-1915 have a unique

shape and are configured to be removably coupled with the plate 1901.
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abrasive article 2002 on the surface of the plate 2001. The nmaneuver abl e
j aws 2005-2008 can be actuated using different nmechani sns, including for
exanpl e woharwiaed34neans, such as a turn, screw, crank, PagdFe09sb99de, or
the |like. The maneuverabl e jaws 2005-2008 can be operated individually or
toget her for proper positioning of the abrasive article 2002 on the plate
2001. In one particular enbodi nent, the nmaneuverabl e jaws 2005-2008 can be

noved in the drr@obiimilet HhpGadetlulvatibMer Al bR e 201 % acdftddhce Rhan and 2016,
that is, in generally inward and outward radial directions with respect to

the cent er e@PodimgntyThe ebrasvs tapl gQPRinchdesaate PO anf pp aprasigopele P902cer t ai n

desi gns, t hendvRNG WY HIRRD &hel RS 23302112 A080 1R NS diTRNE Helddh, 1PRkIIRY the plate
2001 (or the maneuverabl e jaws 2005-2008 relative to the plate 2001) in the

di rection adicieRfiThtragrsiyc bvinad 2bdolc indedpgir hyrof sbrevpeaine opedastmy
| ncl udesri gaRs s@facd ARAEESHd Rah hﬁ*aﬂe%gbé/sri]témerfﬁét. fid ﬁ‘a&&cﬁné?[ tggé&%fg%, zal ong it

it

upper surface for coupling and ‘Sm)w ng the maneuverable jaws 008

rel ative tocelhaissuprf woevaily edvpling the abrrvartigte P0Ma thel pdate PAlandledes af t he

pl ate 2001 ] .58 di [ N 3 [ uver abl e
o 2005- 3003 % FRSEURE R, OB 200, 7Y ARk 0%, Ae e IPORT Phe

pl at e 2001mbalimagathe mahaveriablagaws€ 085-20@ @n 2O BRvedMhichgage ehdtlaopthef t he
plate 2001 i n.an Lte directi il4.tate moyi t | verabl e
Paws 2005 2564 04E PRSP LGt S B 280 o M Rb Bt bRl or e ve
tool 2000, can esetuacdnsipg dicferchh@cchbiiass, welwalitg fot éxa@dPRanehartitve mphat e 2001 and

rotate the ate or a porti.on of th lLate ( ., an _upper rti of the
blatey in Sebroal-sEre Rty vanes Thend fesovar asrdhedRl 1508058 ar
moved radi aid be dpeived Gndaviduatin @agRethtrfoiai b s ipyatiaitg ¢fitiee bR e aAicleed002
sufficient ushg ?f i@? abrasive article 2002, a user can renove the abrasive
article 2002"5¢' ¥t ®i ng the plate in an opposite direction (i.e.,
counter-cl ockwi se direction) to nove the maneuverabl e jaws 2005-2008 in

ar adi al | y out war éheghttiectar @nbddimsit, dhesengagiritde fahve 260520 ¢en be mbeddén 2002 f or

| not nadS s HBnBeRacS008< 0w 250030 2R BonE Hise Py o

accor dance inatdarfdnRtveid adiameindctiodsheitie§ictt to theQbntbngr theahte g chREDMeS
2009- 2012 are .fixed on the surfqapc,e of the pl at(Ie 2001 thereby facilitating
initial plAWBHEATGDE 200e 1a a5l drsicay theapancusip o iayatihe0Ps i Bvstle 2001.

Mor eover, gyiduitigRVR4EN01Q0r thb eralBREMYRL AR 052068 RAAL: RARSpILE 280 adi al |y
inward direction, the sealing ) )
in the direction as indicated by arrow 2020. Accordingly, the plate 2001 may include
20  ridges or grooves, particularly spiral ridges or grooves, along it upper surface for coupling
and moving the maneuverable jaws 2005-2008 relative to the surface of the plate 2001.
For example, rotation of the plate 2001 in a clockwise direction may facilitate moving the
maneuverable jaws 2005-2008 in a radially inward direction (toward the center of the plate
2001) to engage the abrasive article 2002. While rotation of the plate 2001 in an opposite
25  direction may facilitate moving the maneuverable jaws 2005-2008 in a radially outward

direction.

During use of the abrasive tool 2000, a user can place the abrasive article 2002 on
the plate 2001 and rotate the plate or a portion of the plate (e.g., an upper portion of the
plate) in a clockwise manner until the maneuverable jaws 2005-2008 are moved radially

30 inward and engage the abrasive article 2002. After sufficient use of the abrasive article
2002, a user can remove the abrasive article 2002 by rotating the plate in an opposite

direction (i.e., counter-clockwise direction) to move the maneuverable jaws 2005-2008 in a
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menbers 2009- 2012 can be di sposed between each of the arns 2005-2008
facilitating sealing between the maneuverabl e jaws 2005-2008, the abrasive
article 2802p10anm83the plate 2001. In other enbodi ments, PCimAISs@QI069%g1 nenber s
2009- 2012 can be fixably attached to the ends of certain the maneuverabl e

j aws 2005-2008 and nove radially with the nmaneuverabl e jaws 2005-2008. FI G
2 1 includes a cross-sectional illustration of an abrasive tool in

accor dance raallf oafv AR iseMhs diJd8addkl B8 kesivOMicl2 10D foNehdda Froalthabr asi ve
article 2102 that is renovably coupled within a recess 2134 of a plate

2101. The BBr2ZPVe article 2 102 can be renpvabl e coupled within the
recessed 2134 via a coupling mechani sm 2103. The coupling nmechani sm 2103

can include a hdsitiengk, Bdraditaboli2®0C edif ih@udeadaling neniRRgAgE DO, 2bi N an
openi ng 2106 of _the bod%&of the plate 2101 and correspondi hgly engaged

within an 8¥EHIlAEWP208 ok Lo agriigngentith ope sEPpdipRntothe PRt (G 5elde2108 of

the abrasi ¥RmBEdkROOE2RADAZ i:RAGANKH ffadeQ il R8P thRESy f@cfilit%ﬁ% inAthl the
fastener 2107 can extend | aterall hrough a portion of the plate 2101 and

late t hr ough .
substrat e Plewnangofthe prpgigtastiqlo2ddmglatiedo gedlats YW1 oMareryenBEy ve articl e

2102 el at b¥eehi e MaAlif e aws Joo¥hbds R& ARANEGH AR LAt mfRaend han one
fastener 2107 can be used to rénovably couple the abrasive article 2102 and

the plate meobers KEILHiGrean hhdibroserbrctiveenigaehr ofttlesorrme ADSoI00Rdreditaingl i ng
menber s Ca@eahﬁ%gétézpé?ﬁﬁé’ﬁg&glu 2 B8 29%%@8‘/ e kil ﬁti&%@@ﬁ%tﬁ?ﬁlﬁﬁl ate

2101, such as between t strate ahd an 1nner surface o e plate
2101 t ¢0r edUWe In héhet dnidwidinhamtrd the feadiop membem @099-2018 chn brdiebtyeatiachgdtihe recess

cxampl e, 1 BGRa Ul AR R RS oo S b B SR TRERE' 6 ecese to

ai d proper nphacvemnblhtavaf200806¢thr asi ve article 2102 relative to the plate
2101 to facilitate alignnment of the openings 2106 and 2105 and engagenent

of the fast enef 2 %QchtltPigg Eb SS—AG%%O‘M&! i#lugtllé{i&bgfr antﬁgr P 'fo%?inaatcgoqg%@@&lgj(ml le a
fastener 2107 1s’illustrated, other tastening nechanisns such as | en
bol ts, nut sy epbalsmerndihg dbeasivickeol 2400 neludsead abiaGye @fcle At0Adatss a
cross-sectional..illustration_ of asi.v o in accor.da W th an
Chbod tent Rk st B P 30 AN AT 110 U e RSRIR PR,
renmovabl y eouphlde coupled vathi the 2626ked T13d vid adcapRidOhedhamis 2c0udehenagnet 2209

LU e Rt ShotDe I 2200k ML LOE AL ShusoyRl g, et veen (e
polarity amndthimtahepglil B10bi hic®dlly sfaha@plhtcaco] ilieoabipasdivgy afdabed witdz02,
gﬁl‘btslt ?g_lt ZI‘ laIY olgerr]ueng%Lfgi ;[:)!tgr}dlengzlrzltg% p%}c’tiotnho th%l%ﬁt?sﬁ'at\éeﬁlgé &1 tﬁel: aﬁorazs?voe2'c1’1"[ic\{\érl erS.I n the
20 According to the embodiment of FIG. 21, the fastener 2107 can extend laterally through a
portion of the plate 2101 and substrate 2108 to facilitate locking the position of the
abrasive article 2102 relative to the plate 2101. It will be appreciated that more than one
fastener 2107 can be used to removably couple the abrasive article 2102 and the plate
2101. Moreover, while not illustrated, one or more sealing members can be disposed
25  between the abrasive article 2102 and the plate 2101, such as between the substrate 2108
and an inner surface of the plate 2101 to reduce the likelihood of debris and fluid from
entering the recess 2134. In alternative designs, ridges or other placement members (See,
for example, ridges 521 and 523 of FIG. 5) may be provided within the recess to aid proper
placement of the abrasive article 2102 relative to the plate 2101 to facilitate alignment of
30  the openings 2106 and 2105 and engagement of the fastener 2107 therein. It will further

be appreciated that while a fastener 2107 is illustrated, other fastening mechanisms such as

Allen bolts, nuts, pins, and the like can be used.
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2202 can include a material capable of being magnetically attracted to the
magnet 2209, such as a netal or netal alloy. In particular enbodinents, the
magnet 2200 208)/1a083¢nt ed at the bottom surface of the pl aCteB20@2/06®6ch t hat
it is not surrounded on all sides by the body of the plate 2201 and is
accessible fromthe back surface 2255 of the plate 2201. This may
facilitate renoval of the nagnet 2209 for mai ntenance or replacenent.

Addi tional Iy, picatz@nmtdepﬁ clokieschR@artlu#=05n @ﬁantahﬁmbé‘%l suctagmcerah of the
pl ate 2201 can provi de adequat e di stance between the net 2209 and the

substrate 922e/BbddiRe ol ?br‘i?g“VeA%@P‘i)inﬁ&lPﬂ%ﬁ antah‘@SIIﬁ%%fFlﬁlFé% meKdhagnet 2209

can provi deygpwdiiaRbRicSac] Nk fhis bodICRn iiude aRNa26d withie tRYagbBearticle
2202 fromthe plate 2201 via a renoval nmagnet (not shown) that can nore

cl osel y engltye28haviiey facilitates aepn)ingrhgiveen thaplrgsive artide 2202 ad gipdate 2304- 2208,
for decgup ITh@QlaQ{et e c@p Bﬁf%'a\f)%laﬁw dn@ll sﬁer?g%lpglﬂfi&&m& ﬂﬁad? hl%tagragl%g’ article”S

further illustrated, the substrate can have a uni que shape, 1 ncluding
surfaces 2238, HﬁﬁmQ@Bthﬁ&@U%@éﬂﬁﬁ@ﬂ@diﬁWham@béﬁﬁi\@@Kmh@eﬂﬁp@ﬁeand | ower

maj or surf ?E@Scag %@@g%ﬁ%@g%gh}% \Qﬁgﬁ%ﬁﬁ%@ﬁ&ll?%@cte& SRERL % %9, The

angl ed surfaces I que” shape or [ofo) enment ary
engagenentsmmmhanhal@ngﬂ@bﬂburhamawnﬁnanbﬁmnhes@ubs&maMEO9Mhnemwéat t he

ang! ed sur %ﬁo 2%1% ace gth %tr% sgizl{) at ?é%otes%%a%%[ngrol}lal? éNeDS/I I abrasi ve

article 22 a S€éa ose ween e 3201 and
t he abnasi vxﬁthaptatecﬂzel macc'EkBﬁ)lsﬁfarhlthEgoanbsm&be 2206 °0f derplde220 1 plThamhay il m

overlying rface he 01 wi.thin the recess ,that ii.s configured
0o be” conpreltit iR asrnBat Bof R bR Te A Pantt e art 1 ol e
2202 and pbat@neawﬂxheAsgrmizlo%emamm‘lmrfaéemssbMepa&lzzngcxmbﬁﬂe 2207 can be
a pol yner terial, or £O site i ncor porati pol ymer materi al

I n accordag%@uﬁfﬁﬁmﬁ nFq@ ggﬁﬁéﬂ? ﬁ?{s?%%ﬁﬂﬁdggxﬁﬂwnﬂomer maj or

sur f aces 2&a&t@ﬁdlly%ﬁ@50@&0&&%6&1@\'@;&%@09ca'&Q&Sw@@émthlﬂ@ kpidmglieemsses wherein

t he bondlng | ayers 2213 and. 2215 are disposed, respectively. The recesses

i n t he lapp&M AR RAabFasapBIclsuP? ermshoniyy 2%%“222@3%%@%@ @A ABVRS| ve
article i ngQr et PYsAPREL A% RYRE §tr0%§l%¢3n%ﬁzlglc%ﬂylgttrﬁcti@ﬁeas'ilﬁstﬁ?e%%g@ow th

greater nechanical force to the substrate 08 and al so provides an
abr asi ve a#¢qoepleagcd thsrabeipivg adicleg0d fiem thadate L1 wi th | ess corners exposed
for suitable coupling within the recess 2221 of the plate 2201 to avoid

damage to the RoRAginailkamesdsSthd dnirab d2@2eha havich ﬁﬂf{t@%hé{)@ idE18ding sikfbdsal ned
therein. FIG 23 includes a cross-sectional illustration of an_abrasive
t ool in aceédBdidad3dnhptire angled with respect to the upper and lower major surfaces 2223 and
20 2225 of the substrate 2208, respectively. The angled surfaces 2233 and 2234 provide a
unique shape for complementary engagement with the angled surface 2244 of the
substrate. Moreover, the angled surfaces 2233 and 2234 aid effective engagement between
the abrasive article 2202 and a sealing member 2207 disposed between the plate 2201 and
the abrasive article 2202. The sealing member 2207 can be a pliable film overlying a
25  surface of the plate 2201 within the recess that is configured to be compressed and
deformed upon coupling between the abrasive article 2202 and plate 2201. As will be

appreciated, the sealing member 2207 can be a polymer material, or composite material

incorporating a polymer material.

In accordance with one particular embodiment, the upper and lower major surfaces
30 2223 and 2225 of the substrate 2208 can include recesses wherein the bonding layers 2213
and 2215 are disposed, respectively. The recesses in the upper and lower major surfaces

2223 and 2225 provide an abrasive article incorporating bonding layers 2213 and 2215 that
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an enbodi ment. The abrasive tool 2300 includes an abrasive article 2301
that is renovably coupled to a plate 2302. Notably, the abrasive article
2302 i nclwoesioai1psseer si bl e abrasive article as descri be#Cirsawonsgance w t h
ot her enbodi nents, incorporating first and second | ayers of abrasive grains
on opposing first and second maj or surfaces of a substrate 2308. The
abrasive article 2301 can be coupled within a recess 2334 of the plate

2303. I n paktsb@ddarith &rb@eith@hichB@icd 1o shedubiia@208 hiaPasd previddiaag first and
second arns 23 10 and 23 11 on either side of the recess 2334 and a recess

2307 f or medPTRHVeRrBEe RorBRIPSIgCS MPBET RyPfikenuithylest ety appwd dysuBedlE7 i ncl udes a

back surf aggpAR0RitRMIhORER MBS of HRPILXI BN BDid It RembaGkiRURjace of the
recess 2307 throu%h the body of the plate 2302 to a bottom surface 23 13 of

t he recess?22B3d 2g|icandabreiy grsins gantpined thewelk e a pressuri zed coupling
mechani sm wherein a reduced pressure atnosphere is provided within the

recess 2307 t hereby idheR! 11&@_ssase9tﬁ&1§_§iﬂﬁ§ra€lbﬁ I)Wn_ﬁhﬁiaisi% tdfdl inSMESrilae fvdhce
sufficient to hold the abrasive article 2302 within the recess 2334 of the

pl at e 230220 qRodieic Ebe Fyrwssied 2a0hnsiyrrsrea ahirsine Htitlrd3¢le@lds 2307 can be

provi ded bYen&b%le?Eo@léﬁ%%[&e%@E Noably! S abtalialdHc1PO5dtihARKRY 230 izl ed
wWith respect to the back surface 2366 of the plate 2302. As further

i |1 ustr at eabrasiee aeleay described in wg@rdansa with wiltch enbedipents encarpoesing figst ashber
2305 di spo ' : f : : .t ecess
2334 and conroareq friRa kR BRI R b ek U bRk 2>
enbodi A nt 830% Hée gbraivrgtiote Al cag 0 Soupdad withal ytbecsa 2834gfahd@e 28¢atin
protrudes h e i . re23 i t irection
into the régclggg%%gg, ge?tf@ h%%alfn%ﬁ% Sbisbgé%ﬁ |1$ t;néto?%? 8&@%‘3%1]8% 2? E(Zglbdgndi ng

| ayer 23222%F1 dnheéthatpidesif e regess 233¢ a@BOkeces§ AR0 Boah¢dng aeckrarfa@3066 oAn reduce
t he penet rat i Q s 2334. The

n debr i nd, fluids, fram ri.ng the .rece

oD eD 506t olne RN DoR Btide S8k Ml Sl Dol BACEaSRRSE  The
t he abr asi Wemahd back eur2id® bf the kdetn’ 280thraagk 88 b3d3B 41 the plate 230Ato 4 hueomondi ng
| ayer 22 i erly spac fromthe bottom.surface 23 13 of the recess
baba 1 850 TR et Bl RRESFgL O Qi el Bl 4 S B et o
f2 86 gati OE‘ Qi‘ec}%ﬁisﬁt,jQ/ﬁbl@ﬁl?g%&%f%&fgésﬁ%%;ﬁl%gﬁﬁESQ)lrMhéil_\Tfilhﬁn mbrr@_sés\asoa][ti cle hod

wthin the recess N, .. - LY I NCl ude 1 ustrations o a net ho
of using aHCEBY SEAUAE aa@f?ﬁsmeéhff%?nﬂeb%ﬁ%toprﬁ@w%s‘@dw%éﬁh%ﬂﬁiamaw ng

operati on wficROGOI (ARG ehNeds 2934TRRGIABIN02. The RANdM Hrls@lre athddprRl | oW ng
figures denpnstrate the reversible nature of the abrasive article, and the

coupl i ng aMithinghaviserss Bt sae e prosidghpyyied 2 ypquuey remprthad ipTuitdy and a hol der.
20 positioned and sealed with respect to the back surface 2366 of the plate 2302.

As further illustrate, the abrasive tool 2300 can further include a sealing member

2305 disposed along an inner surface of the plate 2302 within the recess 2334 and
configured to engage the abrasive article 2301. In particular embodiments, the sealing
member 2305 can include a ridge 2306 that protrudes from the body of the sealing member

25 2305 in a lateral direction into the recess 2334, such that it is configured to engage the
bonding layer 2322 of the abrasive article 2301. The sealing member 2305 can reduce the
penetration of debris and fluids from entering the recess 2334. The ridge 2306 of the
sealing member 2305 can further aid proper placement of the abrasive article 2301 within
the recess 2334, such that the bonding layer 2322 is properly spaced from the bottom

30 surface 2313 of the recess 2334 to avoid damaging the layer of abrasive grains and
facilitate formation of an adequate pressurized force to hold the abrasive article 2301

within the recess 2334.
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FIG 24A includes a cross-sectional illustration of a holder, a plate, and
an abrasive article in accordance with an enbodinent. In particular, the
abr asi ve wotoolao$3403 is formed according to the enbodi mEmUS2008064961
including a first abrasive surface 2404 and a second abrasive surface 2405
on the first and second maj or surfaces of a substrate, respectively. The
first and second abrasive surfaces 2404 and 2405 can include abrasive

texture or a cerhi m4-bap iRiudeandirignk 3yLmedbdoARIAS WBragl@hMisle & descri bed
in accordance with the enbodi nents herein. The holder 240 1 can include a

subst r at e, ceidpFtgIa GMRwadoopditioning Opgratign inageqrdange vith apegmlodispent. g havi ng

openi ngs 24Zdcaidind 4R wend Eheisnemaxdualel e Itet?‘érgHQrﬁaﬁlFl?oftﬂliE MRS arRie, t he body
for engagenent of fasteners 243 1 and 2432 therein. The plate 2402 can be

di sposed batdibe pouphae Hengepem berwiegihide pliasiyhatide ke Ripteiswi e holdes and can
i nclude conpl enentary openi ngs 2424 and 2425 extending froma rear surface

for engagenent prf. 2PANAIIRRS a Sfosd-{8tiSrAHIRARESH fahokd@NEh124 34d bR e&ive t O
directly couple the plate 2402 to the holder 2401. By contrast, in

convent i onalticlyds pggautangerati cpbediment [p parygalargthsabmsHantislsetQd 8r s st andar d

design, tyRi:aRd hototdee iRt olinichts deRB! Eﬂcﬁl‘dl n8la f9§t%§§blqgsm€92m’anégd the
fasteners 243 1 and 2432 are a comon industry standard used to directly

affix a pa@lecenfh@irf!smwerfaqe@49$1@l the Ifighée pndpseoand rMinier safpcss plasubptrats| e 2403 can
be eno vab llj\e%{)&ﬁb’cﬁ& e”fihet tgrsttatﬁﬁ swoﬁ& Qorgsgxpezs AL 54(54%%(1 QOfI éa%%ﬁcl%@ﬁ%%@ S ur face

2404 is co gured to be exposed an y to con |t|on a
secondlabrasnmemgumﬁ@uen@maﬁxmémgbemﬁmdaM@dVa@amssu@ﬁad@dmfmmhémpbate 2402

or within 402, ch as contained within a recess of the plate
2402 as de%@?ﬂ%ﬁ%&ﬁgﬁgg%h» e hol der 2401, plate 2402, and abrasive article

2403 can be conbined to forman abrasive assenbly 2409 that is attached to
a CWP tool . FIThe mi@ri2ael qdeschaleschistratei tpigillyam@vpf e owtal phmegkdlodance wi t h

an enbodi nﬁﬂ%enalﬁ%rd&%&fﬁ%}oéaﬁﬁ 24560 d ?36 QAdililcgga[gcliallllg%ﬁoﬁhqﬁw taE%e Ch' ne

2410 that can 1 ctronic an ani syste
conductlngﬂmhmdﬁﬂﬁemagmdﬂésékﬂ@mmwbBésa@%&thﬂabrahémgwdé@bamﬂy 2409 can be

coupl eqSt Odlts hoese %%ggﬂl He H&&e@bﬂ&l éilho alora51 e %01624?3San%r%at 1nc[ t he first

abr asi vé surface I'S expose ure 0 con &nd dress the
CWP pad 24azorﬂple151:mary Qpetes athamd 2t4be e)ftelrdﬁlig fadn & sdav eurfaoe foreeza@deht b

contacted o, el 288 ML AL A MLSHSan, e ISR T 1 et
abr asi ve asslaga4g1. 2890k, ifRy@&dntional designs, the holder 2401 is based on a
manufacturers standard design, typically integrated with a particular dressing machine, and
20  the fasteners 2431 and 2432 are a common industry standard used to directly affix a pad
conditioner to the holder 2401. The abrasive article 2403 can be removably coupled to the
plate 2402, such that a first abrasive surface 2404 is configured to be exposed and ready to
condition a CMP pad. The second abrasive surface 2405 can be located at a surface of the
plate 2402 or within the plate 2402, such as contained within a recess of the plate 2402 as
25  described herein.

The holder 2401, plate 2402, and abrasive article 2403 can be combined to form an
abrasive assembly 2409 that is attached to a CMP tool. FIG. 24B includes a schematic of a
CMP tool in accordance with an embodiment. As illustrated, the CMP tool includes a
dressing machine 2410 that can include electronic and mechanical systems suitable for

30  conducting the CMP pad dressing processes.
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relative to each other to achieve suitable conditioning of the CVWP pad 241
1. Movenent of the first abrasive surface 2404 and CWP pad 241 1 can be a
rot at i onavormto/angd4such that the CVP pad is rotated as iPCrosstecanedsnbout
one axis 243 1 and the abrasive assenbly 2409 is rotated about a different
axis 2436, as illustrated. The CWP pad 241 1 and abrasive assenbly 2409 may
be rotated in the sane or different directions. Such a process may be

conduct ed r eguirR¢ dbtasaRtisdeaiBBL 140D ¢al be doaple@RRhOlrefRicBndchMRe pALtEin aUNt i |t he
expect ed COﬂdItIOﬂH&3t|IfetlnE of the first abrasive surface 2404 is

] h
exhaust ed. MANREE sychhaf thedugalragive ek 2404ds epgtpdiang fonfigared to ¢tachpdy st at us

of the firgfsaREasiMRddul f asiAPératisl, AR firidbrkRe RirRkt 08 Ofnilteasybstrate
or by other neans described herein. During conventional conditioning

processes, aayfase of the Ciyforndelt hadhidhesen be Roveslighitiye edbadigiribraskRawdiced to its
expect eg copghl ﬁ@&ﬂeﬂgmbéﬁ%&idl ifEReMb lilﬁd 819938 bbrhsivd KIS AL dngGar ded.

However, according to enbodiments herein, the abrasive article 2403 can be
renoved fr slativaeo gschpdicixtgechicyersygablagpndiiomng hithe CHE prd@dhl Mbyamdngel sur f ace

i s exposed Mid oni At khg the
sanme abras fh\? gﬂgrat&laglpgag%ggﬁ%%ﬁ @?Mﬂn% Gtzggk?g&%%%j% {@%}a&ﬁgédd gl# ﬁé%%% pl ate
2402, and &btfasaduerctated alidusB40® atameone dxiys¥B hereidhagaisive dNeidly 3409af t er

t hor ough use .of .the f.ig st abrasive.surfa 2 t brasive article can
ot emaved arteAE SRl SR M yBMGE Sttt i A B S tipl e aga n
to t helpl ab®ciBdlh2409 may bk Stataishilenamt bedifecontreatibmas Bwd agquodescreay?2st05 | s

exposed, while the first abrasive_.surface 2 i S, unexposed, . and the sane
b asive aPridgred Sauahy ARty rEvhn e  Spp LT bRk o R BRS ae  hac i ¢
ready for aomigang,lifelnsaqhefitt et kirtaet DGOIPE ogrdited. A liter pay kdcotdl dr

enbodi nents, .ipverting.the abrasive article can include the renpval of only
t he abr asi %Ckafﬂ‘i frRpYRt Dliss of %SPﬁe?rrﬁéat‘bﬁ oithe flﬂﬁ‘(?%f“\%ﬁ?‘fréa"? ﬁ‘é‘)“d}SH‘ﬁén 492 and the
hol der 2403rovRIe@ b the QuRted of By bifier faas 8dsbibedmeRine 2410, which facilitates
rapid and repetitive conditioning without significant interruptions to the

CVP progess. i.llustrated in .FIG 24D, the abrasive assenbl 15 can be
coupt edSto i heDaias i at P HEERs S s T R G BB RuAS sur f ace
(2;\1/25 iz Sﬁslwadd @gﬁuﬁﬁnbii@ui@dtga @orfag%afgtlgagﬁéiq?m@ﬁgdrm&o%b npad 24ﬁ1- | _T]be
pa 1 can be the sanepad as,  CVP pad 2 ., however, because the life
of the condPtiiel Sy wardipedg eabimeniatergr. e ragree e P840 bhe ovp
pads 241 1aRflc@fdh tRd Ratk D@ Yovetddf QEICMES thERREAD bPRIVRGuidRe ivdxh&Rg, can be
conpl eted using the second abrasive surface 2405 in the sane manner as used

for the fi padt? dbpegesnysondiiomiigedrrosgmayroptipueyisiaethe sere pbi@iingetitle 2Hbvenment of
t he CWP
20 Referring to FIG. 24C, the holder 2401, plate 2402, and abrasive article 2403 are

illustrated again. Notably, after thorough use of the first abrasive surface 2404, the
abrasive article can be removed from the plate 2402, inverted as illustrated, and coupled
again to the plate 2402. In this fashion, the second abrasive surface 2405 is exposed, while
the first abrasive surface 2404 is unexposed, and the same abrasive article 2403 forms a

25  different abrasive assembly 2415 that is ready for a second, subsequent conditioning
procedure. In particular embodiments, inverting the abrasive article can include the
removal of only the abrasive article 2403 from the plate 2402, while the plate 2402 and the
holder 2401 remain coupled to the dressing machine 2410, which facilitates rapid and

repetitive conditioning without significant interruptions to the CMP process.

30 As illustrated in FIG. 24D, the abrasive assembly 2415 can be coupled to the
dressing machine 2401 such that the second abrasive surface 2405 is exposed and

configured to contact and condition a CMP pad 2441. The CMP pad 2441 can be the same
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pad 2441 rel ative to the second abrasive surface 2405. The foll ow ng
description provides additional details of particular abrasive articles

i ncl udi ngwvaNP1Iopiao83gondi ti oners, plates, and hol ders. TheCErseaoNeeyss
described in the follow ng provide additional features facilitating
renmovabl e coupling between the plate and the CMP pad conditioner aiding the
use of a reversible CW pad conditioner. It will be appreciated that the

enbodi ment gadRINVIP BaEh41n, ﬁda@vérotéc@wemufasmseoﬁdﬂaﬁl% gpidaintxcany the used in
conbi nation with agﬁ)featu es of the abrasive articles described herein.
t

FI G 25A i Att teds CARRsg. the M Iorads 2 hld aed 2! we likelpdidfeeent CuditiopdEnce with an

enbodi ment opdionk béﬁsaerc%ﬁ@fétedtu@ﬁg measé@onaégramt»@ssuﬁcegmgn@ihkxarﬁé hgieRgs contour
and can have a generally cylindrical three-di nensional shape. The plate

2501 can i Hedderdhafist dhrashvetsyriee 24k Rrivgelady ngliding dheamavameyt of kel nto the
body Ofsthﬁacpi@ﬁ%lgtﬁ@lothmé‘coi?@%hé}gésuf@é’eﬁ%ve to aid coupling of the plate

2501 with other objects hat are part of the CWP conditioning process,

i ncl udi ng for exan? a holder. As described herein, a holder may be part
of a standard fbofolpgig dP?r?“P'r‘\‘él rpddestadgitiopal detpilsof opmeparbesigiatickier s

thereto fof, QRRLAINE Bad’\éotnt}m@né?Q |p!a§é§' 9 HIRER! Mfe el‘ﬁﬁodlﬁlérﬂ§3c¥s@ﬁ&q in ﬁl@e pl ate
2501 can |nclude a central opening 2503 extending Into ody of the

pl at e 2501 followingznrevidaadditiongeatreecilitatag topwnphigcapbne b@weqyéhmistmand)ned at
the center &fcﬂiﬁﬁaab&%u%er%ﬂﬁlg%@&% %??éveﬁ%%g%ﬂd'ﬁ%}\a/g%ndﬁ{bﬁgﬂﬁ gz and is

centered about a center point © reover e openi ng 2503
can belﬂorﬁmmmmu@hmwhhimmmﬁemm@nwsxwompwh¢@mywuunmmghf@h@%iﬁﬂnﬁmé@s of the

body of "t he. Bl At 62500, SHAN.S Ralrdl, TR 04 EOTRLELAIY et veen an upper
o Pturdsfor IR E AR ROARL B ke

surface an omer surface o he pla € openi ng 2503
may facilitate renoval of a CWP pad condltloner fromthe plate 2501. In
particul ar, thEZéAijudesaBpcadw pirackiedead @adate meccadaeyvdkar t ool to

extend thr Qﬁg&lﬂlﬁﬁ %ggﬁ}(dsﬂtefm@lﬂgzﬁ%&%ﬁ%%@%lrgﬂ%oﬁ%ﬁ AGRaPharklle plate

2501 to engage t Itioner contalned within
t he pl ate 2&5@fally Thindriod|thmerydinipesiose chape Ehﬂ;dge2é(ﬁobaunrg>®dela®11@k\lﬁt>y pad

conditl ner_ fromthe.plat 2501 ri-hed in nor e detail in
Che 1 ol TowrRgETb o B Pty md Mset) dendRal BRE TR pblafE hoe 2507
and 2508 tbmtze oaid dmmn@chfalielmatspﬁuedit}apheSrtobjemmaaam@m eftheCMPhe body of the

pl ate 2501 a ositioned o 0Si si.d he ca nt ral ni ng 2503
P oy oo coRGIR TRty meR BB hee e Ay i DEuR I, a REEE M
ci rcunf er et pat dfia stpasedocpakitin fhic dnduedctd a®li-hEXPtpad osighticabrs alitgdte foa f
appr oxi mat el %atlonownh a polishi hi
polishing machine.

20 As illustrated, the plate 2501 can include a central opening 2503 extending into the
body of the plate 2501. In particular instances, the opening 2503 can be positioned at the
center of the body of the plate 2501 such that it encompasses and is centered about a center
point of the plate 2501. Moreover, the opening 2503 can be formed such that it extends
completely through the thickness of the body of the plate 2501 such that it may extend

25  completely between an upper surface and lower surface of the body of the plate 2501. The
opening 2503 may facilitate removal of a CMP pad conditioner from the plate 2501. In
particular, the opening 2503 can provide access for a device or tool to extend through the
central opening 2503 from the back surface of the plate 2501 to engage the back surface of
the CMP pad conditioner contained within the plate 2501. The tool may be used to engage

30  and urge the CMP pad conditioner from the plate 2501. This will be described in more

detail in the following embodiments.
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degrees. Such openings 2507 and 2508 may be used to renovably couple the
plate 2501 with a holder. The openi ngs 2507 and 2508 may contain features
conf i gur esot2o10pa0838ed with fasteners, including for examrprasS2ednemded
surfaces configured for use with a threaded fastener. The plate 2501 can
further include openings 2505 and 2506 that can be radially spaced apart
fromthe central opening 2503 and positioned on opposite sides of the

central openi ngh2§I03 260 PEmaaek:r alchaE opchiies erunagso%@&ama@lraam@ nmay be
circunferentially spaced apart fromeach o a. particular angle.

Accor di ng EI&C?%@aﬁIfIIOH‘s%‘Fe&EeéH @%@ﬁi”%ﬁtplat? %@lc?ﬁéﬁ%%e%@sp%’é? Sz@ma can be

C'rCU”fereBPm@k&Maﬁﬁﬁﬁﬁg29&&&&n%&9%ﬂ%@thﬁE9Qhe&%m%%sQﬂﬁhﬁd@&ﬁﬁﬂ&%@%'nﬁte'Y
180. The openi ngs 2505 and 2506 rmay be used f coupling of the plate 2501

to a hol defircugrercntiplly spacpd enagiraeedch adicedrpusl a4 gietedf appronavel P f eat ur es
confi gusedtf.Re sﬁ&%&%ﬁ@s@@%ﬁ@%%w‘é‘é%ecﬂ 8 rerh V8l ?E&ﬂilé‘ﬁi@ pBrOBpand 2506

may have threaded surfaces configured for engagenen fasteners therein
to coupl e #ibapblice TEEPeritgsaSHoRerS08 Tz cotein écapgoricopgnred wdeiussl ude

openi ngs 2309 fasfeﬁeljsqn@tﬂ(ﬂnégé %}an}@éacfﬁ}eﬂfe Wfa%& q&éﬁ% @b gygagtﬁf‘eg%e%pa”

fromthe central opening di tiona penlngs 10, and
25 11 can Ivstepgsiti oned within the plate such that they are
circunferentially spaced apart from each other. For exanple, the openings

2509-251 1 Ca”Tf?@%lﬁt'b o DSHNLG ek ﬁ’JCilMF g&%g%g ﬁ%aa{nh 2h6OMLEAfR B? Patdﬂgg S#ﬁg that

each are separated by a certaln angle, as approxi mat e

openi ng8 25@@m25mmimmamebﬂmab@ﬁnmgﬂﬂﬁcwpmbﬂgmwﬂonhgxphaméwZSchrmﬂ& hol der
and may con e a hol der,
such as thr%gﬂgﬁggﬁbigﬁég§ g% ghgd%gﬁég? ?%g épﬁﬁaﬁ é%%%g& erein.

VWil e the maaecbapaﬁtﬁfbmnh Dmcdhycb@aalqulaum@le tA{ccofdnthtemmgsstrawhl ch may be used
for couplin | at e 2 rec at ed, t hat not
all of the® %Boimﬁnq emnéé aarllﬁ|2$°é;canld?§8%§c “%fer(%‘ﬁ%ae“nyBa“e@ R THE e plate
2501 to ot bger mn@@gﬁ,ofsm&lmste@ 180¢%. dBtfe. opdiiagds 24585 aﬁdmoplr@we a&mfoﬂ ncl udes a
plurality of openings, whi ch are partlcularly p05|t|oned on the

pl ate 2501°LRbRAe pae plﬁ?e?SB @taeh%ofnéawaﬁ&u%dﬁp@a cpihbe faFesle hexFRy of

hol der s, Vvﬂﬁftﬁésréoﬂﬁ%ufr&ft@@& ul QB fhdt@HersTHHRY iN68e JRYinBer®Ss dhd dsisandy Styl es of
hol dersand thus utilize different configurations of fastening mechani sns.

For exanpl Bavedleds sufrspaenEewad fogengagement with dasfensrs difeqia to opplgMicch case,
the openi ngf2aQP1ppolder Of the plate 2501 may suffice for coupling of the
plate 2501 wth the holder. In other instances, certain

The plate 2501 can also include openings 2509, 2510 and 2511, each of which are
20  radially spaced apart from the central opening 2503. Additionally, the openings 2509,
2510, and 2511 can be positioned within the plate such that they are circumferentially
spaced apart from each other. For example, the openings 2509-2511 can be
circumferentially spaced apart from each other such that each are separated by a certain
angle, such as approximately 120°. The openings 2509-2511 can be used for coupling of
25  the plate 2501 to a holder, and may contain features suitable for coupling the plate 2501

and holder, such as threaded surfaces for engagement of threaded fasteners therein.

While the plate 2501 can include a plurality of openings, which may be used for
coupling of the plate 2501 to a holder, it will be appreciated that not all of the openings
may necessarily be used at once for coupling the plate 2501 to other objects, such as a
30  holder. That is, the plate 2501 includes a plurality of openings, each of which are
particularly positioned on the plate 2501 such that the plate 2501 can be coupled to various

types of holders, wherein different industrial machines may have different styles of holders
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hol ders may utilize two fasteners, in which case, the openings 2505 and
2506, or alternatively 2507 and 2508 nay be used to couple the plate 2501

wi th the wol2dev11084kG.  25B i ncl udes a cross-sectional il Pastusatioomef t he
plate of FIG 25A as viewed through along a plane defined by the axis 25 12
in accordance with an enbodinent. As illustrated, the plate 2501 includes

openi ngs 2506, 2508, 2503, 2507, and 2505 as described in FIG 25A. The

openi ngs 23Rbthu?®flife ddRht c@ﬂguraﬁ&ﬁ o€ BRteBE @feehanlsAR) Boff &ampRWctiame 2514 of
the plate 2501 and extend axially along the axial axis 2519 into the body

of the pl ab@dosmpy uidedbies fastepss, dlbéfhicfh@%sez%esp@zme2ﬁ%?y25déto heekésari |y
extend thr Qstghnamffﬁdélfbr dobipiateng e prite 2418 WRBAKe Rilddrh & RhatigtdrQlcdiagm t he

rear surface 2514 to the upper surface 25 13. That is, the openings
2505- 2508 h@lglerémaéﬁahzredwoéaswnsré,rléwélwﬁlrca@s the pesings BE0T BRS0Q. 97 ckness of t he

body of st thtéi‘hﬂv@ly%@@ﬂand'ﬁO@%& 'oQHéeﬁ"to cdubR tﬁ’e%&‘tle R8s wrDie AolE, can be spaced

apart froma bottom surface a cavity 2590 forned in the upper
surface 25 13 of the body of the pI ate 2501. As such, in particular
enbodi ment s thEIQ)&éﬁ|1%§%?5%S?@9@%§Huﬁ@tla&9%m PSR EK 23p8 VicMedm  and

di sconnect ﬁﬁiodg'h%mn% Q%laﬁ@ﬁéf?rﬁéd 2y AR AkRPARS; a@c&rﬁ‘ﬁm&'@ﬂﬁ‘ Em subdAaGet2al3 of the

body of the plate desi gn can assure fasteners engaged

Wi t hin thellblpfémdq@@ Prs@B302 Soduden gpanines é&&%ﬁ%ﬁ&?ﬁ%u@ﬁ%@é?ﬁ%% of the plate
2501 to e”ggsgﬁbe%%?fé $:807Halk, %‘éq“zkéﬁ Qsdé‘?s(ﬁ dt%og:?ﬁ}ext%ti?rgﬁﬁda[%ﬁﬁ'
e (0} e

openi ng 25 can exten throu entire t ness of the
pl at e 2801 surfloas it therpdate 24t raall expahixmdly 2503 tl@amaémehﬁ%mtorﬂmborieaf

surface 25 in C . r i 2590
formed in %}%iﬂ%%%sedrl' é\@ﬁa?@c{hefgg%lp%%?%ﬁ%o@ no]; g?%%a&&él’%{eé%@’goﬁghﬁise such,

t he cent r afulitpeknagof2bOBodyant thexaanzotl Hrooutyh rdahsurfang Rfrlé td theakpessrfat t he
body of th I 2501 such t tr 250 vity 2508
ore’ connectdh- ai FAEe BHPR B st Rt SR s RRPR O RaE R DA OFE 1l Cavity
2508 from tHk&nesa)ftmtbbﬂﬁcfah&ﬁlm 26®1 tlh@amlcalhletl@?m@émng‘ﬁrnso.ﬁnzm&ecaa&iel can be

15 of the. DU e oRE phAPE e S3Npl LBt B fherRer R

condi t i onebf hB8s®j oF theaslate O8WL i Guth) e faMRupRdmBadIlicits BR@peramd 250Rsogdur i ng
condi tioni ng operations, The cawcw 2590 can extend axially inward into the
body of t h&iprearlly sepredpaBdingh and disqpgctaddronibe seyiat) foled 1B cavi ty

2590 can daﬁpenﬁnﬁacgmgrcakﬂeyboay beb §Fate%eﬂlﬂﬂs Wistdi cBn hREre WP BlsteRdts f ace 25 13
of the plate 2501 as viewed in a tQﬁp down view. The cavity 2590 of FIG 25B
8

i s parti cuf2geesd SHEPpEY cRerpIdOAY 28 QS Bhend AHeR thaygh the body Of the plate 2501
20 to engage objects contained within the cavity 2590.

The central opening 2503 can extend through the entire thickness of the body of the
plate 2501. That is, the central opening 2503 can extend from a rear surface 2514 and
intersect the bottom surface 2518 of the cavity 2590 formed in the upper surface 2513 of
the body of the plate 2501. As such, the central opening 2503 can extend through the

25  entire thickness of the body of the plate 2501 such that the central opening 2503 and cavity
2508 are connected and the central opening 2503 can provide access to the cavity 2508

from the rear surface 2514 of the plate 2501.

The plate 2501 can be formed such that it includes the cavity 2590 formed in the
upper surface 2513 of the body of the plate 2501 configured to contain the CMP pad
30  conditioner therein for coupling the CMP pad conditioner and plate during conditioning

operations. The cavity 2590 can extend axially inward into the body of the plate 2501.
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In particular, the cavity 2590 can include cavity portions. Each of the
cavity portions can be defined by different surfaces within the cavity 2590
and may b&O2hepEaos3to contain di fferent conponents of thecCahrsasowesssool . For
exanple, the cavity 2590 can include a first cavity portion 25 15 that can
be a region defined by the surface 2591 extending along the axial axis 2519
general |y perpendicular to the upper surface 2513 of the plate 2501, and a

surface 25Mofe¥t @REIBYagRRRH I thit ﬂﬁhecrapﬁmhgwb@ﬂeﬂr@ atddfer@dki dlcu@xi S 25 19 and
the surface 2591. Notably, the conbination of surfaces 2591 and 2517 can

forma stepPENESHENH ﬂwupwﬁrﬁurtf%@%%%f thgrplatn d5¢) astviswed i ORGOVAEST n defi ni ng
the first cavity portion 25 15 extending axially into the body of the plate

2501. Addi ti ong@hd davity DSOCEFIG Y25B59 Partidarlybbpid@ceorSee Athe €AVBbdiheROr t i 0N
2516, which can be connected to.and contiguous with the first cavity
portion 251 I&@mewb?é thecayHY 2 HNGRR JICHIE CR AR PREIORE Kach o e GRHYHOHIBY 4 sur f ace

2520 eXSenGé&ﬁh@@ﬁﬁﬂﬁ%k%tﬁﬁ&&%hﬁmnhﬁeEﬁﬂy@X%ﬁ&ﬂ&%ﬁﬂm% danebn&@nnected to
the surface 2517. Moreover, the second caV|t¥ gortlon 516 can be defi ned
c
p

by a bot t ofifSint epupongngolehe @r‘i%ﬁ“ﬁdo eRerapmplepide puiyi2é ) ean nduderditgxi al

axi s 25 19, Whip6RiolBY 19 M&LS 664 rdoltf RHALASGRe é%lfrfaéé“gﬁ%%ﬁ(ﬁhg 20§ P9 2503.
As illustrated, the second cavity portion’25 can have a smaller width

(e.g. di an@%l@lraylséél%mwﬂlwem@ld@mﬂrm ﬁllsvpn,eawrfaye poldtaf e pdse 3H)1, Byeh a
desi gn may £ i cond cavity
portion 25“%%ﬁ%gsgggﬁggb?gn1oBPé@%ﬁﬁﬁ&h é@ggﬁ%glne 1§Q(?%£?ﬁﬁ§§|rst cavity
porti oh02523%F. Netablyxzmombinatipreofabriaess Y& ltand PS5 Bagan erndf ostered skel€hithihat an

abrasi ve afiiGheol & e 730 R RAdaS0RHLE haREL Lo SRNORENON Aldigfhald L0 0 (e

first cavi i on e anot her éontainedowi th the
second cavamwbpmmmh@hxwﬁfﬂﬁmmﬂwkﬁnas a pad. Wil e the enbodi nent of FIG
25B has illustrated a cavity 2590 including cavity portions defined by

different surf agegolih OGhIE SRR g BLIBHOARTLANB vt agaVE LY oy

be a sinple recess ine ottom sur ecte td side surfaces.
That is, cb¢t@mnn@hbeddqnmgwmmnu&immﬁmnﬁwmﬁaanmiyﬂénﬁh@ymaubawnyy havi ng

di sti n:;ié CaVI t %rcta}lg ﬁeﬁnedg;L a sur cc 950 exfeﬂdfrai%%énﬁ%a Spgﬁhclq %l HUSL;[ ration

of a con it oRer IR e AV dSheE Wi pad
cond|t|oneasﬂﬁﬁmcmammbm&hhdeuﬁb®2ﬁ7faaﬂunesﬂﬁgedm6cmmb¢dnmn2§h@mm@us

SRERSIENRTTEHE N 3 (RN LR AT N AT
first naj owhiEUmiaGeeRER alecsaﬁadaauahafen&hlr@smng 25(BXtA$I’1Husﬁ$ted labescchrd in
gg(zlir ggzcleﬁ%%lt&/ g)gretgggg%ﬁlavehae srn%lllgr wﬁche Qr%letle "as E0hn$pared to Ft)heqr'lrsctocg\cfillt};[ ' oner
20 portion 2515. Such a design may facilitate placement of certain objects within the second
cavity portion 2516 separate from objects to be contained within the first cavity portion
2515. For example, the abrasive tool can be formed such that an abrasive article (e.g., a
CMP pad conditioner) can be contained within the first cavity portion 2515 while another

object can be contained with the second cavity portion 2516, such as a pad.

25 While the embodiment of FIG. 25B has illustrated a cavity 2590 including cavity
portions defined by different surfaces within the cavity 2590, in other designs, the cavity
may be a simple recess defined by a bottom surface connected to side surfaces. That is,

certain embodiments, may not necessarily employ a cavity having distinct cavity portions.

FIG. 25C includes a cross-sectional illustration of a CMP pad conditioner in
30  accordance with an embodiment. The CMP pad conditioner 2521 can include those

features as described in previous embodiments. Moreover, the CMP pad conditioner 2521
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maj or surface 2524 parallel to the lateral axis 2524 and the first major
surface 2523. The second nmaj or surface 2524 can include abrasive texture as
descri bedwOreosciaessdance with enbodi ments herein. As suclrCI/ush@abivasi ve
article can be a CW° pad conditioner 2521 having abrasive texture on the
first major surface 2523 and the second major surface 2524 such that the
CWP pad conditioner 2521 can be reversed during operation and both first

maj or surf 3&fha2&< &rsdndjos ame@zm1 leen&ﬁle paere] 25R4 108N obeacm eds bsma.
COﬂdItIOﬂIng gper ati ons. further illustrated, the CVP pad conditioner
\

2521 can in ﬁﬁém@0§$"d@cer%5&|36ﬁn @@z?né&rﬁ%wd‘ieﬁﬁretfé@%@wdﬂﬁécqorqagﬁew&}

surface 2523baNdleRERQEH. KﬁmﬂBmﬁwm&@@ﬁﬂ%éé%omﬂﬂ&épbym«%ﬁﬁmﬁh@@s&%&lOn 2527
can include a plurality of surfaces which can define an engagenent

structure aiamfﬁgfaé@%%mgallbbtp\hlﬁelhtetahwdﬁﬂ4ﬁa@ﬂ@éﬁﬂmaﬂ%ﬁ@rfacgé P.tldea pl ate.
I'n partkculapng hler Q}@c&?ﬂ4%91{‘fiﬂbﬁlh9£lﬁ£su%§%&m%%Qdés&%eﬁ%‘a&oﬁ'aﬁd% Wifigi on 2527

having a tapered ‘surface he tapered surface can be connected to
the first pmpehimenishesea. éﬁau@xﬁ@w@raatve aricleregh be 1 GMPrI@dprmetlom?iirl surface

2523 and ah : %P%IE‘V% t%)ﬁurg Gf? tﬂe%sﬁ'ﬁﬁ;l orr?ﬁl]f'fce %g%flan fthé J&? n &asqrfgé%%bi Ioner

2521. In part tapere ace 2 can ex ‘ar a taper angle
2526 mhlchsmﬁmmmdwdﬂﬂPpat@mdmomﬂ2i2lMmlmthemedd@ﬂgnm@@hmtmﬂtmanhm angl e

2526 can be real" ac 2 % I@SGCOH o?g‘usr%acapgﬁt esulélg con% 10|nlenaSt abOUt 8 or
even at Ieas i n cer a] ances3ﬂ1 :@Bb ﬁdltloner 2521

is forned smﬂhmmhat t he taper angle 2526 deflned betmeen the t aper ed
surface 2522 and the first major surface 2523 can be within a range between

about 1 and: abautudsh iguAke e BRIVGRTL oA S n BRAE A 30 jlgAs3g botween

about 8 and abou rat ed an accor odi nents
herein, t hextéﬂd?ngdadvmmlmﬁ firstonagor sRB2% %%an&wtmﬂenaaorphﬂacalzﬁw Wétatlaper ed
sur f aces,

can e one, of surfaces and a
si de surfac (Fr?%e S|Z§M1mg“@%ag%5@8”¥eg%Fﬁ%gh% %Ufpa é%m%?/%%ePCWP pad
OndltlOﬂGMﬂ&hdemﬂmgebmﬂmgBGMEﬂhha@dﬁQhﬂ&bﬁhﬁ@wﬁﬁiﬂhea@NE:Hﬁﬁmﬂaﬂdltloner
2521 wi_thi te 2501 d redyc sh r amage a pad
ot s Bt B aBERe 2 P hite Rty T7g e b e putrene of b de

regi ons of 26 frk epere@MifReadsz0ddibe b@ﬁl@étsd tonh@ﬁl@omﬁjamefaw dnld cef¥hogti ment s
herein. The foll ow ng enmhodi nent s ?FOVIde illustrations of different side

regi on desPyHEICRPIOY SR VRGeS fifren apgledodhe laterd a4 Pt dithd¥Por si de
surfaces npkd REd#iBndrn82 B d@afB@LONR tapefbdRaFide 09 Béan kfRBd 8 LBk BPIONS Can

2526 which can be at least about 1°. In other instances, the taper angle 2526 can be

20  greater, such as at least about 5°, such as at least about 8°, or even at least about 10°. In
certain instances, the CMP pad conditioner 2521 is formed such that the taper angle 2526
defined between the tapered surface 2522 and the first major surface 2523 can be within a
range between about 1° and about 25°, such as between about 5° and about 20°, such as

between about 8° and about 15°.

25 As further illustrated and according to embodiments herein, the CMP pad
conditioner 2521 can include a plurality of tapered surfaces, each of which can extend
between one of the major surfaces and a side surface at the side region 2527. The tapered
surfaces of the CMP pad conditioner aid proper placement and clearance of the CMP pad
conditioner 2521 within the plate 2501 and reduce sharp angles, which may damage a pad

30  during a conditioning operation.

- 46 -



include a plurality of surfaces configured to engage a seal i ng nenber for
use with the abrasive tool. It will be appreciated that the features of the
f ol | owi ngwerzthodilpssat s can extend around an entire peri pReTyUSC@IH69968
circunference) of a CWP pad conditioner between and connecting the ngjor
surfaces of the CW pad conditioner. FIG 25D includes an illustration of a
side region of a CVWP pad conditioner in accordance with an enbodi ment. The

side regi on 25RiGsl. path gs@sncm@emﬁlatsdﬁsBﬁ&@sreg%zs?ofm@er&ﬁz;@ﬂtmt extend at
angles relative to the lateral axis 2524. further illustrated, .the side

regi on 25270WHIPIPRET g @ﬁ%@xﬁ@@@?@nﬁ%@% Tihg folloying erphodyments RPEeS net

si de surfagﬁ@uat@ﬁyoﬂc@ff&bﬁuld@rré@rmﬁdé@lgﬁwﬁplaﬁ@g diffeRRBgpesBnRP3Rd The
surfaces 253 1 and 2532 can be curvilinear surfaces extending fromthe

t aper ed supfig@npefregntfacesmaking ag festdevedigns. Thpardqula fbesigeIzgiops¢adnds
bet weensanth GARAGRL it &%u?f%eg @&ﬁ%m%ﬁ??o dngd %@a L33 maHCk: FFNSORUE (1R

particularly curved surface for conplinen engagenent of a sealing
menber t heplrpsive tale dirwilldg appreeieted tiahthel éegtugfrwf therfellayting eraleodXB@® @@an have a

concave sh - i Pﬁﬁg . CWP pad
condltlone?agggg&hﬁgﬁgﬁﬁg?mﬁﬁgggh%Fggﬁgﬁg%%g&gfggg g g@%@ orma groove
absent shabgwearadrcsnneedmigthe mayr befapardfitleuI P pyd suditiabdre f or cont ai ni ng
pliabl e nmenbers, such as a sealing menber, w thout damagi ng the sealing

menber . FIG 2Bf; é@%‘h@ﬁﬁ 9&%01?‘8%%18’&%%1011 FYBLL ﬁad%gncﬁtflon% gortion of a

side region of a con |t|oner In ac dance an enpbodi ment. In
parti cufar accotvencsi wigh am@gmb@dmziﬁeﬂ liengleucipen Zﬁ@etr@destapefrad:wfa%zzz%mi 2529 as

described 'Zgbﬁﬁ%%é%ﬁ‘@&%n 1 Qla%gg%héfﬁ{&aﬁ aJZ‘gg?}ﬁn Aeﬁgﬁetr'ﬂﬂﬂ !—;é’ L thg side

regi on 2534 inc es a oove connect exten ween t he
t aper ed sur@ﬁw@ﬁzzaﬁﬂndeHﬁﬁasméﬁz$ﬁmm&iueapbgmgnﬂﬂﬁﬁmeMeEh@wéﬂ@h@ad

condi ti oner,, 2 ne e extendlng
radially i Ram ‘ﬂarl}gst g@ g§/ O?MF%@%C% 30‘3@%339 daznsgz al%célm &

i nst ances, sﬁrf'ﬁéesgdfx&@dﬁg %ﬁﬂhﬁaperb@s@ﬁ&s%m lmd B2p fragpesivih3The 2nBoe 2537,
2538, d 9. | articul ar sur.fac - 2539 ar enerally I|near
sorTacas ers bl Bavemag Shhern s AR SY DO LacHNSEh N I for i ng

ri ght angl gstivalidy @aeld soite for cAmpAmemstylchgagemeitldE a palihg GldmBér thdrbiwst r at ed

enbodi nent of FIG 25E, the groove 2528 can have a generally
rectil i neafStHaHaS twfr?atﬁm.dgﬂglt%@e syrfacgdels °23§?5Veaarﬁ9n%88ha€§g@hﬁ“ﬁ]é‘ﬁer ally

per pendi cubggily @whii@nlboMEIAY oftht ENADEA RNAAIL 25:21n nerdLed tequaidcf aces 2538
and 2539, which can extend at a perpendicul ar a %Ie to the surfaces 2535

and 2536, pataPi®h and?SPhérma Epaic ahyensshpmpuerers, which may be particularly

20  suitable for containing pliable members, such as a sealing member, without damaging the

sealing member.

FIG. 25E includes a cross-sectional illustration of a portion of a side region of a

CMP pad conditioner in accordance with an embodiment. In particular, the side region
2534 includes tapered surfaces 2522 and 2529 as described in accordance with

25  embodiments herein. Additionally, the side region 2534 includes a groove 2528 connected
to and extending between the tapered surfaces 2522 and 2529 at the side region 2534 of the
CMP pad conditioner. The groove 2528 can be a generally concave shape extending
radially inward into the body of the CMP pad conditioner. In certain instances, the groove
2528 can be defined by surfaces 2535, 2536, 2537, 2538, and 2539. In particular, the

30 surfaces 2535-2539 are generally linear surfaces extending parallel or perpendicular to
each other and forming right angles with each other. As a result, in the particular

illustrated embodiment of FIG. 25E, the groove 2528 can have a generally rectilinear
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Mor eover, the surface 2537 can extend between the surfaces 2538 and 2539 in
a direction perpendicular to the lateral axis 2524 to formthe inner nost
surface ovothw/gossave 2528. FI G 25F includes a cross-s@CcTiuseal/069961
illustration of a side region of a CVWP pad conditioner in accordance with
an enbodinment. As illustrated, the side region 2540 can include tapered
surfaces 2522 and 2529 as described in accordance with enbodi nents herein.

Addi ti onal kpape.t Tigat &l ghe sﬁr%b%ﬁiﬂ@z%rbxteﬁﬁ%Mﬂ&ﬂy@e@ém&ﬂmz@@l@ di@simed by a
conbi nati on of surfaces including surface 2541, surface 2542, and surface

2543. The @#Fiod%d 2042ty conpreied (Rsusfaes A A% andgar £ vatich aexiend ¥ids radi al | y

i nwar d i nt gerhliRlidaRE ¥ndiOtotthes bR sP3 s ﬁfa%ta@lp%ﬁa to Qatsl -@&CH24541 can be
connected to the tapered surface 2522 and have a curvilinear shape,

parti cul ar Mprepveroigewrfack 2pa/ ¢anrtcnd bavern thaeiripes,253itiiedsd? fir odirachen body of

the CMPspag. safudiuta Qﬂﬁé latel$19xR Y53 A6 §orarthd ifn@PmbE s GRRPEEHLE Db 3R surface
2543. The surface 2543 can be connected to the surface 2542, which |like the

surface 2541 can have curvilinear surface that extends radiall y outward
fromthe body B¥O-2 ﬁ%l@wemﬁowﬁﬁiw@m&aﬂwff%&é rogaofefpMB®a¢ onnect ed t o

the taper edoRldh@GH ag&)?c%nceﬁ%ltﬂ A éfﬁ&ordﬁﬁ&l@' Al Mu@FEQr Batke ré@l&n%h@ garfMbOdi ment

of FIG 25F, the groove 2528 has a curvilinear contour fined by surfaces
2541, 2542inchMetapgadsurfges 1R anblPhas describpd lgm@rﬂéncz&m@ qnﬁooriége@ts'c han t he

grooves il hél‘%tnr %tdﬁﬁiloh%ﬁl t sﬁ e%gdn%% §anQI1 lgdegﬁ g&%o@p2§ﬁdfog§éﬁ gFI G 256

i ncl udes a cross-sectl oha strati on a si regi on
condi t il®nerombingmo of siafacg lmludmawr@qd)wﬂmrface 2rHe, agddlefface@ﬁ@n T21545 i ncI udes

tapered suLlaoess23atnANd RA%: ATuIERRLLRGT, LBuACARLAANES AR oiRodi ont s

herein. Addition can gr oo 28 havi ng
a general | ¢MH pvelacpndlmneouThedseffawelﬂbyanl berceamec&drtd mewe@&mﬁfacasm an@548, and

2549. As i I ust 547 at -a eneral ly
per pendi cu £\ acﬁlmhn % Sthfl% lﬁa a%%?lwéxgl L8t n& raﬁaléf?%‘garflaﬁgged
sur faces 25122)0&37101“2529@ p‘EIdemsdnﬂicfrﬁc eﬁaeaﬁﬁﬁ:ealdl &549 comtecoe tocthomefabed t o

201 0038 2378 IE aiichgs LI B Py e MEdeS RaToutl) Bhe PhureRP Fa

condi ti onegan hEREa sumﬂﬁsﬁsurzaﬁé&aaaderﬁi@%w@ r@ub@rmaﬁ elibt‘tﬁ)dy bPtht e1spEdl aces
2546 and 2547 _ at aﬁlener al |y perpendi cul ar angl e and _can al ﬁo be angl ed

rel ative t 6ONIHONET (SUFAGe 22¢7 Sampcpnnegied;te %ﬁ?&ﬁ@ surfage 2831 1A5d gst%ﬂemand 2549

are generabéc)érdah&%fh B EhBs@RReR ¥ EIHRBEY, tRd orBdvea3aR Bast-uk-NBSHF EmeRs 2546 and
2547 respectively. In certain enbodiments, the angl e forned between the

sur f aces 25@1@659%1 swiiees 204k 542,804 pu B theleme phi sogve 2938 krlgisdhagr eat er
than abgut th%%rooves illustrated in the embodiments of FIGs. 25D and 25E.

FIG. 25G includes a cross-sectional illustration of a side region of a CMP pad
conditioner in accordance with an embodiment. The side region 2545 includes tapered
surfaces 2522 and 2529 as described in accordance with embodiments herein.
Additionally, the side region 2545 can include a groove 2528 having a generally linear

25  contour defined by linear surfaces 2546, 2546, 2548, and 2549. As illustrated, the surfaces
2546 and 2547 can extend at a generally perpendicular angle to the lateral axis 2524 from
respective tapered surfaces 2522 and 2529. The surfaces 2548 and 2549 can be connected
to surfaces 2546 and 2547, respectively. The surfaces 2548 and 2549 can define a groove
2528 extending radially inward into the body of the CMP pad conditioner. The surfaces

30 2548 and 2549 can be connected to the surfaces 2546 and 2547 at a generally
perpendicular angle and can also be angled relative to the lateral axis 2524. Additionally,

the surfaces 2548 and 2549 are generally linear surfaces extending at an angle to the
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degrees. FIG 26A includes a conditioning systemincluding a plate and an
abrasive article, otherwise referred to as a CVMP pad conditioner, in

accor danceowntoniess4enbodi nent. The conditi oni ng syst em P60AISe@/059%61 ude a
hol der 2601 which can be configured to be renovably coupled to a plate
2501, which in turn can be renovably coupled to a CVWP pad conditioner 2521.
The conditioning systemof FIG 26A is illustrated as including particular

conponent ssirhats Bap aRe2 Siepahadiedy! nomeAChrliRRhts thé Mgld Rrassms of the
conditioning system The assenbled version of the conditioning system 2600

i s further Hspifecer 2348@nd 34 qan bo pobtyrranglsy thetds. s englegiratriban dpeuOcent r al
openi ng 26Qa&xtending axially into the body of the holder 2601. The
opening 2603 may facilitate coupling of the holder with other objects used
during the CWP_pracess which are not illustrated. The hol der 2601 further
can include opEHiri§s BBEs AR HEnNext BRI e R A BOGPIF 8Cthe upper
sur f aces 260feRfisd BRBPlod8 a APP Jad HRitiORENh AR rda6&waNsh 28QAinkan PR radial Iy

spaced apart from each other on opposite sides of the central opening 2603

and ci r cunferdEining sysens gelsn pshide afhpllay 209¢ vhihrran be qéigwisd i bfgs 2607 and

2608 can e%@bl%@&@lédﬁ@ apﬁwzs@fl,&ﬁl@h fahidehn BE6Qhol sy bRt EREMPUace 2606
of the hol der 2601. Notably, the opening 2602 can be connected to the

openi ng 260Mdgisnkr 2584t Thaweondigianing axsteonoidfl Gopfenisnldustrated 2s iapluding07 ext end
t hrough th j X i r th

connect ed {he upper surface ' rear surface Li kew se, the
openi nd0 260ehdgamningsysonn€lg acentded teesiopaithagyndigosing systent HAP it fughaonbi nat i on

of openi ng 4 gﬁgﬁ form an openi ng extending through the entire
t hi ckness §P§$Q%1%gﬁ9'o ‘the hol der 2601 and connecting the upper surface

2605 and rear surface 2606. It will be appreciated that the openings 2602
and 2604 can habehddyP2edlt en inglulel ceetray opaingAe02 exteraknecripbla e thedothei r

respective i . ﬁgdﬁ- . i i ilitates
engagenentOgﬁgpgg%gﬁgggﬁgﬁggg?%égéc taégggﬁglﬁgéﬁggﬁ}%R?ggggéggﬂcan be
cont ai ned wbjtdis medduripy bpEMPprpasd vhiomew nei ilhitntelhe openi ngs 2602 and 2604,
W t hout necessarily extending into the openings 2607 and 2608. The

Featur o8 ag dosns (g o pberGh ERRL HE R 2R AR 260 G BRI 26 ¢ e
pl at e 2501bednirimdlcwdperauniae 8665 ABhe Holdsx £6Midi Thg oaiiagds|2p0T mtd260k eandmdy  of
the plate ga%(i)a:f'lyfslg'c{%ga qul?t AHRP&Ch %leelf &Coepp%gf’le%ides of the central opening 2603 and
circumferentially spaced apart from each other. The openings 2607 and 2608 can extend
into the body of the holder 2601 from the rear surface 2606 of the holder 2601. Notably,
20  the opening 2602 can be connected to the opening 2607 such that the combination of
openings 2602 and 2607 extend through the entire thickness of the body of the holder 2601
and thus connected to the upper surface 2605 and rear surface 2606. Likewise, the opening
2604 can be connected to the opening 2608 such that the combination of openings 2604
and 2608 form an opening extending through the entire thickness of the body of the holder
25 2601 and connecting the upper surface 2605 and rear surface 2606. It will be appreciated
that the openings 2602 and 2604 can have a greater width (e.g. diameter) as compared to
their respective connected openings 2607 and 2608. This design can facilitates
engagement of fasteners therein such that the head of a fastener can be contained within
and properly positioned within the openings 2602 and 2604, without necessarily extending
30  into the openings 2607 and 2608.
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of the plate 2501. The recess 261 1 can be forned between the central
openi ng 2503 and opening 2508 within the body of the plate 2501.

Addi t i onawDyp1orihes3pl at e 2501 can include a recess 2612 extwarsdioagomxi al |y
into the body of the plate 2501 fromthe upper surface 2514 of the plate
2501. The recess 2612 can be positioned between the central opening 2503
and opening 2507. It will be appreciated that the recess 261 1 and recess

2612 can be compegdn@ioind sehednt mo&uﬁﬁemgicﬁldéseeclﬁata 2se<1tmdignmose features as
circunferentially around the central o According to certain

embodi ment §escibfd ip EKg S3Bs A durther Hiygtrasghip Fé‘é%%ethﬁ Pigtqg10d camRltfa? - shaped

recess ext gRelisng1 AE:AHAthotRAIE R {h@%o%ﬂhé@at&@(ﬁ frdh t}{%%bér%uﬂfﬁd’easme
condi tioning system 2600 can be formed such that a sealing nber 1613 can

be di sposeé ‘hﬁPmer?59he“?eef§%€§%26216Pallb%lf?&ﬂ%tl%”%ﬁﬁrther@nﬁ@%%v%ﬂ5(0§>@éd FI G
26B) . Net a*a;%ﬁlﬁghz%w%hinﬂﬂe %ﬁ?{helaﬁl&s@@”/xla&u@naﬁ? Eﬁbate%ﬂpkdn iRkiGad ece,

such as an I ng such e sealin can be seated wthin the
recesses 26%Test 28hicpauling awhally ntate be@ccvfthﬁel@lath @b fivore the wipershifess 24

annul ar - sh i gﬁ; I thin the
recesses Zgﬁtﬁgpfa%gﬁgglgﬂ- O$e§§§ééa1|2:} g% eﬁi:ogn r gWgeg‘g%égﬁ%Hg{‘l%%@@ %%fr%q fluids
and/ or swarfid ggenieg A6& Idhwili begappmnldietl nltanihngecoq:s@bat ilrahscesmm@mm tioning

system 260Q_ can rtgg i nclude n%) 261 | ur p05| tioned
winin thoousoney sbBhs LRUFEARTRRRRLC SR SR BLROR fnly PO P

2501 . 10lot albﬂnyn,g MﬂBlkecoirdmg ercbodn BEb(bdlméntFltlﬁre&‘éﬁs 26 hieand26i2 an2690 nmay not
necessarily. i.nclu i screte cavit i,ons. Rather e cavity 2690 can
e an’ apent REC P ERm AR LS PP MRS OB 3P s he pl at e 2501
The cavity 2690 can be defined by a surface 269 1 extending radially inward
per pendi cul ar topattivalanphecongitiohiag eysBxi 300fcat befophat eick801a sedlkdd t i onal | y,

the cavity 26 d bot t ur f 2692 connegcte o the
Surt ace DbBERR L ER o s e Pt oL SRS i SRIRECES e
surface 2696B)ambtabrly the gaieg akhiperp@n Atdnede a(kllﬂ‘gﬂh?,'tnoﬁﬁilthlﬁ pidae sughpBran ur f ace
2514 of _t he te 2501. The nenber 2610 can be sized and pe ch that
O Lant Tabr Sutieh Boscabus PPBREoL o e s 5 TosB0e ZUT RRGSSeanbl y of
the condi tmrchragd@syﬁﬁeamel%ﬁp&n dbd&rla@ﬁpdrﬁaﬁﬁﬁlamdﬂéc@m sOBHeSnddeei N, the

menber 2610 can tective |ayer. o terial simlar to the
prot ecti ve2fEy@ QBYPVH‘égF,VPP’E}é]éF e R6lhﬂ‘ét26ﬂ%f0rﬁﬁlln%ﬁlﬁﬁﬁ‘rt@l ORRHEEeNber

2610 can bQSG%nﬂﬁld@aMrlé%ff gBRREd @ring SUdti ASngdopba@bitDset , thernopl asti c,
resin, el ast oner, and a conbi nation thereof. The rrenber 2610 can protect t he

\?\/lb{ ﬁls:,lvte h;eégﬁaﬁ? H{tﬁ@n%e@h?@%%&? Ifutrtlhgrrggcrlu 65a2r%e eerg6 0 con%gureg to'ﬂ%' ed

20 positioned within the cavity 2690 formed within the upper surface 2513 of the plate 2501.
Notably, unlike the embodiment of FIG. 25B, the cavity 2690 may not necessarily include
discrete cavity portions. Rather, the cavity 2690 can be an opening extending axially
inward into the body of the plate 2501. The cavity 2690 can be defined by a surface 2691
extending radially inward perpendicular to the upper surface 2513 of the plate 2501.

25  Additionally, the cavity 2690 can be defined by a bottom surface 2692 connected to the
surface 2691 and extending at a generally perpendicular angle to the surface 2691 and in a

generally parallel direction to the upper surface 2514 of the plate 2501.

The member 2610 can be sized and shaped such that it is configured to be positioned
within the cavity 2690 during assembly of the conditioning system 2600. In accordance
30  with embodiments herein, the member 2610 can be a protective layer or pad of material
similar to the protective layer 261 described herein. That is, for example, the member

2610 can be made of a polymer material, such as a thermoset, thermoplastic, resin,
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particularly within the cavity 2690 of the plate 2501. The conditi oning
system further includes a CVWP pad conditioner 2521 that nmay be conbi ned

wi th a sesiDi2ng/rmessber 2609 in accordance with an enbodi memtus20ioeddby, the
seal i ng nenber 2609 may be positioned within the groove 2528 of the CWP pad
conditioner 2521 to facilitate sealing between the plate 2501 and CWP pad
condi ti oner 2521. The sealing nenber can be a pliable material, such as a

pol ymer mategtb@bn atiteodidatiGhihdfebl Bhetnl@i¥P3E0.cah PREIDRE AShdico e@lst oner,
resin, or a_conbination thereof. FIG 26B jncludes a cross-sectional

i|lustrati aﬁthafll\tﬂn@dé:@watltq%%ﬁtgﬂ@péttléﬁ%satlblﬁi withip e condisipniag $sieBly i n

accor dance pyitlarnw RN Al ABRL 260091 ik blagt 3581 ed, the hol der 2601 can overly
and can be directly connected to the plate 2501. The CWP pad condi ti oner

2521 can be rennvably coupl ed the plate 2501 sugh that i s contained
within the cavilP§CPEBIgNINKSYSEN b’“h?rn‘n‘t Ihdes 3 SO deryndiGpRar ?fHet Meniy Bur f ace

2606 of st h@orﬂ&héiﬁhtt?@%lﬂg%ﬂeﬂi@erQB(')gﬂfﬁtalcé’or&‘e%@@ﬁﬁ edlethBodihiént URBRbIySHE f ace 25
14 of the plate 2501. Mreover, the opening 2607 of the hol der 2601 can be

axi al |y al PgHeamamps 20A%map Baporiionsbgithn thergogyeap e 28baCMPgrdt hat a

fastener 263 gkimamsoe t@taé‘ﬁ%‘t"e W F IR (R 741 289 %Nﬁ*@d%ﬁcﬁ%e? hrough
openi ng 2607 of the holder 2601 into the opening 2506 of the plate 2501 to

coupl e t he2hdl dée sbiog mgméierseabea pBGIc mefeud ctichasrepolymeidiatirshand y, t he
openi ng 26@& Rbagth%é}o%t elﬂlok)%gt?éj l‘ﬁ%t&lﬁeﬁ Q@mo&earb'gﬁﬂ ﬁ&?th@ﬂé&h that a

fast ener ace In the opéning 2604 extend through the
openi ngs 2608 and 2505 to couple the holder 2601 and plate 2501 to each
ot her. s furt KEr 20Blinpdudeat eigss-tepieongbifpstisgompiiheeondgipging syptayeolldpr ai ned

Wi thin t hezé&%ﬁé%@é%ﬁ%n%?&?&ngé%ﬁh Qﬁéﬂ{@%ﬂnefnlf'eAg %Etra?é&r fh%%ld@%l%&n the

hol der 2601 and upper "surtace 2514 of t ate The seal i ng nenber
2613 can engalyend han wwatbe@notctetdﬁetheexbﬁé@%-‘é)é ZB@.CMPaWd cpglitorgngdAtlhe rear

sSur f ace 26}0,291 ‘t%freﬁlg'\?abppéoﬂﬁ %)g[g%‘%léfg 2%8f mcﬁlthsagﬁ S C%Hglneg g@g@ tfl@ceavl kel i hood of

fluids and/or swar e center opening rther
i Il ustrated6ti0n NetaBly, 26B¢ asshimblow fdyey th2 6k swréue b@@dﬂteamhbd%mtcm bethe cavity

2690 sugch th Q rface o %%gr ﬁPe n _be ghutti.ng the
ot t o Sur PAee JalBbE) TR BECr e eds T M on F5Te ¥R RSB e e o
surface of 26(Veofnieritodder 26MCan &6 a;ba?ll}abitghetd wigh the bpgnarg 2506 bawbe plate 25he CVP pad
condltloner ﬁgw% t t the br e texture % om.damage whil e contai ned
wthin o et s 1By IoTE o RS S b e b e AR EiRbar orm "t he
CWP pad copgtinkrie@se7 oﬂtﬁalholdam@lanﬁcoﬂlé apdn@th 2506 bf e plate 2501 to couple the

holder 2601 and plate 2501 to each other. Additionally, the opening 2608 can be axially

20  aligned with the opening 2505 such that a fastener 2630 can be placed within the opening
2604 and extend through the openings 2608 and 2505 to couple the holder 2601 and plate
2501 to each other.

As further illustrated, the sealing member 2613 can be contained within the recesses

2611 and 2612 between the rear surface 2606 of the holder 2601 and upper surface 2514 of

25  the plate 2501. The sealing member 2613 can engage the surfaces of the recesses 2611 and
2612 and the rear surface 2606 of the holder 2601 to form a seal and reduce the likelihood

of fluids and/or swarf from entering the center opening 2503.

As further illustrated in FIG. 26B, the member 2610 can be contained within the
cavity 2690 such that a major surface of the member 2610 can be abutting the bottom
30  surface 2692 of the cavity 2690. Additionally, the opposite major surface of the member
2610 can be abutting a major surface of the CMP pad conditioner 2521 to protect the
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cavity 2690, such that a major surface of the CVP pad conditioner 2521 is
abutting the nenber 2610, and the opposite major surface of the CWP pad
condi ti orw0 2882010838 protruding fromthe plate 2501. ThePg&juseosmsface of
the CMP pad conditioner 2521 protruding fromthe plate 2501 can extend in
an axial direction beyond the plane defined by the upper surface 2513 of
the plate 2501. As such, the najor surface of the CVMP pad conditioner 2521

is placed bbradvdresiiel iR dna6 GOIPLonsdin&iondiit inohig 2306 Abgirwaper surface 25
13 of the plate 2501 can be spaced apart fromthe flad during a conditioning

oper at i on. HAsraed, duhe peeabled . Be CMHepadisadifionst 232 @ Be citangdswtit y of t he

condi ti oni pg,iSY8HEMAGRA 2 GRforRE-FARIE IRICAEP PY @nligiBher REIDN iamtn%a{ﬁ& eners 263
1 and 2630 from respective openings to decouRI e the holder 2601 and pl ate

2501. Af t emembaidilfgnd Hie dpagtite mejes some of ha @Misew, copditionsr 414 19501 and CWP
pad congli tb&%&iné%% BNad b1, AR FHYRLALLP 1RANIP BA\GhditilRerR§sVE the CVP

pad conditioner fromthe plate 2501, the user may use an object or
t ool (e.g. profrudiagfremehq plptg 260k eangxtehd Buaglexiehdirestion beybndenlangddBOd from t he
rear surfa in e ' 6 j ect can
be ext endegiﬂ%%? #e} sﬁ{farctglg‘? }jgé\ﬁgeg%%ét@ %Orlc')u‘%%st&tahgllleclgﬁ%ﬂrsglﬁa%poggl}enagmgggg unti |
t he obj ect cahlittomert 351 rsgaaced ur f erionfio adaemphsiivend i@l awd tighPppadrfeendi t | oner

2521. | yi ffici f ' di i on 2680 can. faci|j.
AR R o R e L G e S

removal of pad” con ironer e y
2501. Dependi ng upon the wear status of the CWMP pad conditioner 2521, the
CVP padOcondi t AdteesuffReeht useeyf theerbrasive petight, disagetmbishefi the dredisioping isyséenmaj or

surface an I € i rasi e I.: maj or
surface i sg?oéoogcledfl ?g%‘é@?%% ogpr%?r rrg 8%? J?’ ga%ebﬁéﬁglaaflgaﬁ%ﬁo.&%gg%h&gori enting the
CVP pad conphinirge tedec@ip?dthe hblderc®At and @are 2 5@lam fixe ranouyviplgebe fasteiers HS1pl at e
2501 in the I\t d to cantin he dr.essin eration. After
Frippi g ¢ ek 2B He PR asil AEP ra8of Mol BaL ey SHER R BRSHE o0 o

posi ti onedothtit Miorehesqi@e CMPepad pemditiger 252 1 daupihe piahe2 300 thetsc2mdlu@nd pl at e
2501 and conplete assenbly of the conditioning syst 00., FIGs. 27A-27C
Pl udScr SuRih Bl Bk TMmags s BHEBE DR aRlR SRR R et ¢ | oner
and pl ate kuifaeeeondARGSIME L501aR tRMeeion®aR0. Netdhkycanbbexttalel aniheg

enbodi ments. of, FI Gs. 27A-27C denonstrate variou ,g{l?%agerrent structures and

coupl i ng mEEFAAR 2oRY thiygh Bg fenyie! drpIg et Witt Heg UG e TeHiSBHRSOAt s herei n
t o achi evepgnmak! 251004 RIMMghdRShyEer 35 GVA PR LMk RN&S inaRdliRc®nat €. 1 n

such enbodi nents, . . :
2680 can facilitate removal of the CMP pad conditioner 2521 from the cavity 2590 of the

20 plate 2501.

Depending upon the wear status of the CMP pad conditioner 2521, the CMP pad
conditioner 2521 may be reversed, such that the opposite major surface and the
corresponding abrasive texture on the opposite major surface is positioned to protrude from
the plate 2501. Upon reorienting the CMP pad conditioner 2521, the conditioner can be

25 coupled with the plate 2501 in the cavity 2590 and used to continue the dressing operation.
After flipping the CMP pad conditioner 2521, fasteners 2630 and 2631 may be positioned
within respective openings to couple the holder 2601 and plate 2501 and complete

reassembly of the conditioning system 2600.

FIGs. 27A-27C include cross-sectional illustrations of portions of a CMP pad
30  conditioner and plate in accordance with an embodiment. Notably, the following
embodiments of FIGs. 27A-27C demonstrate various engagement structures and coupling

mechanisms that can be employed with any of the embodiments herein to achieve
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the CMP pad conditioner and the plate can utilize various engagenent
structures have certain surface contours, sealing nenbers, biasing nenbers,
and a comuDrrato/ams3tther eof to facilitate renovabl e coupl iPag/usedosweryst he CVP
pad conditioner and plate. In particular, the follow ng enbodi nents of

FI Gs. 27A-27C can include various coupling mechanisns for use between the
CWP pad conditioner and plate, generally at the region 2695 illustrated in

FIG 26B. knfavald bopnieg ya%enaa CNP8d S&felktioRBddnd lalplatks tTh 3dhQmbefinRnROr t i on  of
a CWP pad condltloner and plate in accardance with an enmbodinent. In

parti cul ar thet(P ashesuiivenss aaql the plgte an Ati|igfoajpsenERReMER! NIPFIRESH BCof a

particul ar cﬁ{&ﬂ@ﬁ%@%nﬁ)hfsu%hﬁgemé&hbéré %ia@ﬂg Hféhﬁobl‘é ualn@ra cBRYRkidGhSHsfaces and
a seal ing nenber to facilitate renovabl e coupling between the CWP pad

condi t i onefaciitaq regioyakle eoupling ketwamthe CMPpad condifioaer andplatg| lapartiodery | ncl udes
an arm 2762,.exi KN bdtheHd o FfIGQ %A@C@g}’ncﬁfde Rfiﬁ‘?ouﬁ) Ic@tipﬁnéﬁlgéhaﬁﬂﬁils defini ng

a cavity 2590 for engagenent of CWP pad condi tioner as descri bed

i n enbodi rrécntuse lPﬁéW@anthe CMPpad ?@Itﬂmoaﬁr angl fptatea gencraflg 2t haregiancAode dluatrdtedange
2701 exten gdially inward at a generally perpendicular angle to the
arm 2762. e arn12762 can have a groove 2790 (i.e., a plate groove)
defined within an interior surface 2705. In particular, the groove 2790 can
be forned by aFEhﬂﬁéd@ﬂ%¥®2CKM%%@FPW%ﬂ@ﬁﬁWé@P%&P@@mhﬂbf@%P@ ing at a

general Iy ?&@Rﬁ‘o@gﬂ dnld ggj'iebﬁrégéo‘?daﬁl It S gﬁﬁ:ﬁlagglge an&ﬁ&&f&‘)ve 2790

can furthe efin y a syr?ace connect ext endi ng at
a gened&lIyKb@ﬂﬁemdmtﬂhmﬂmangmeOf@p@h@ﬂganga@@mzBwﬂmnmmﬂum&mmHQMQ groove

2790 can T URIIGL ABCASLhSduRY hRpBi 60 &1 RR0NEGHAL b8y BIGEHMANY] N at

a general ly per ar —an 0 the surftace surfaces 04 and
2702 can bemgﬂmémmh$95bhmﬂhmﬂMM£@5@bdhpmmmdm-ﬂﬁ$k$uthnkmﬂwsurﬁanes 2702,

2703, and 4 ove i nner face 2705 of
the ar m 2767 raunhe S yBrui T e Pl 0L il S LA RS

illustrat edngagerﬁeﬁﬁbfﬂhgcmﬂnﬂrco&ﬁﬂ&leﬁmwme dewribai inesbuditmbihtmhérki@. §r oove 2790
when the CWVP . ond| er.a | at e 1 are as ed., As fur

bt 1St oRertibir, 12 b 2 OEE e RiRhe PP e At Do R DR aro | s

confi gur edpéperitiutar afnde ©and agt276he seal i ng nmenber 2609 contained within the
groove 2790 of the plate 2501. Notably, the sealing nenber 2609 is

iti d t hat 1 | f t 2609 i
oot &l noq i et PRt 782 B8NS b ke aMBTS: AR Bteeb e BRRt il fT RS 27 e

surface 2705. In particular, the groove 2790 can be formed by a surface 2702, which is
connected to and extending at a generally perpendicular angle to the interior surface 2705.
20  The groove 2790 can further be defined by a surface 2703 connected to the and extending
at a generally perpendicular angle to the surface 2702. Moreover, the groove 2790 can
further be defined by a surface 2704 connected to and extending at a generally
perpendicular angle to the surface 2703. The surfaces 2704 and 2702 can be generally
parallel to each other. As such, the surfaces 2702, 2703, and 2704 can define a groove

25 2790 within the inner surface 2705 of the arm 2762 having a generally rectilinear contour.

As further illustrated, a sealing member 2609 can be contained within the groove
2790 when the CMP pad conditioner and plate 2501 are assembled. As further illustrated,
in the assembled position, the CMP pad conditioner 2521 is configured to abut and contact
the sealing member 2609 contained within the groove 2790 of the plate 2501. Notably, the
30  sealing member 2609 is positioned such that a majority of the volume of the sealing
member 2609 is contained within the groove 2790 and only a fraction of the surface of the

sealing member 2609 is contacted by the groove 2528 of the CMP pad conditioner 2521.
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seal i ng nenber 2609 is contacted by the groove 2528 of the CWP pad

condi ti oner 2521. Accordingly, in the assenbled state, the CW pad

condi t i o0 28B82(1083an be contained within the cavity 259@Can$2aMdmcysoove
2528 of the CMP pad conditioner 2521 can be abutting the sealing nenber
2609 contained wthin the groove 2790. It will be appreciated, that in the
assenbl ed state, the sealing nenber may be defornmed in a manner to all ow

sone cont agkcheh¥oen thdiesddrdaade, eRNNIP bah&mdRDad 23nHcarydcdfibide®f the plate
2501, however, this, ma%/ not necessarily always be the case. Such a
conf i gur at MORINFBECFAVItY 22 Vg ieaer &S Eofphs ﬁ]éj%dﬁadf:%hw Ppad c¥ubdi ti oner

2521 wi th thgiR @ QaRedhe@Rd 2669 EdaehinciaGinid hatRsvSeAbl NGvifthet he connecti on
bet ween t he pad conditioner 2521 and plate 2501. FIG 27B includes a

cross- sect PRvigdiated. fhasinrtag asermitigd satp g Seeinarentiice maxpe pefarmcdiein rapirsr 2521
and a pkat ¢, 4018 @o@%t%bt%!ﬁr%k Y:Mﬂggaél%%ﬂﬁ{é?%m%g gfglti @ DO

renovabl e coupling between the CW condi tioner and plate 2501. As
i |1 ustrat ed0l; hevarp tipadax oeidicedsonbralpsp bedrcabraieicha gerdiguetion 28 ext endi ng

radially i . 0 (e f nt of a
seal i ng rreﬁ%tgglrt&tggggg%gr gyélg%ﬁﬁ\@k@tp g@%%g%@?%gﬁ%?gﬁ ﬂ&legaug%%tﬁ {1;“;

enbodi ment fuotheFa@litaR? Bealisg b Otherechnseimhn betvatn the kb pad gpndifiondn@S3odndne of t he
seal i ng ”E”B{%rzsa 09 is contained within a groove 2528 forned within the CWP
pad condi t PONer-2521. As further illustrated, the pl ate 2501 can include an
arm 2762 extending axially outward fromthe body of the plate 2501 aiding
the fordfmati on bIG.LAB imdwdes y crR50@ctnihillnsttabien pf spoatiasd the AW pad m 2762 can

nolude & CLaNAR-PASE LAD BI2D B A IRKSIhO (L FLBREN BHE(AGEAE, 13 and

extending ra y I nwar d. n iI's configured to engage
a portion amadvhide semlingbetweanirtbe CREPGAd icondifimende mbd pldtetSat.eAs The fl ange
2721 can iq he upper

| ude first surface ext endi n n _angle from
surtace 2505 el B baRg g g e 2 P P P R N T %, o e
surface 2722 badgotyen €M pay cpitifieieol2 20l farenpazetvant dfppedling urehdee26®9 13, and a
surface_2724 co ted t nd ex ding at an angle e. surface 2723 to
For m S 1 HTS TSP s RGReR L g F TG erghoy. M igimieg b el y
thehCNP Eadlaﬁé)ﬂldjoti{y()clfelﬁe \235211eb dﬁ?h{d s&@lciiﬂghﬁelﬁtﬁaa%dsmls BERId vAEHDa %@aﬁai neﬁ
wi thin the _groove 2528 can be fitted into the plate 2501 such that the
seal i ng neﬁ%?égrfowlgﬂ BRI R3RBdIEARFT %3 al Iy i nward and radial |y outward
of the flange portion 2721. In the assenbled state as illustrated, the
seal i ng nmenber AR GHhecidlnsthfed, the plate 2501 can include an arm 2762 extending axially

outward from the body of the plate 2501 aiding the formation of the cavity 2590 within the
20  plate 2501. The arm 2762 can include a flange portion 2721 proximate to the upper
surface 2513 and extending radially inward. The flange portion 2721 is configured to
engage a portion of the sealing member 2609 in the assembled state. The flange 2721 can
include a first surface 2722 extending at an angle from the upper surface 2513, a surface
2723 connected to and extending at an angle to the surface 2722 and generally
25  perpendicular to the upper surface 2513, and a surface 2724 connected to and extending at

an angle to the surface 2723 to form the radially inward protruding flange portion 2721.

During assembly the CMP pad conditioner 2521 having the sealing member 2609
contained within the groove 2528 can be fitted into the plate 2501 such that the sealing
member 2609 extends beyond and axially inward and radially outward of the flange

30  portion 2721. In the assembled state as illustrated, the sealing member 2609 can be
abutting the surface 2724 of the flange portion and the inner surface 2705 of the arm 2762.
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abutting the surface 2724 of the flange portion and the inner surface 2705
of the arm 2762. As illustrated, the surfaces of the CWP pad conditioner
2521 can Wwe 28padess4apart fromthe surfaces of the pl at eP2B0B20w069%6t hat t he
seal i ng nenber 2609 mai ntains the connection between the plate 2501 and the
CWP pad conditioner 2521. However, in certain instances, the surface 2725
of the CWP pad conditioner 2521 may engage and abut a surface of the plate

2501, parti cul akhnsted, wrshms 3%330@/[1» d&ohdiBN@E247rckhh BOspadadilapakt Wi I | be
appreci ated, that duri nﬁgasse y and di sassenbly, the seali ng menber 2609

can be def GPrebe susiaeqs of tplatt%%ﬁql Sue%ﬂlahtk? shafiye tnf:lah%rﬂé?%msgmaﬂ% ¢l ange

portion 272dhn@fithnPRfwicb® the Plcke/290Y abdhe S gardecoa&a&leebsﬂhq{dwe@agﬁl portion.
The sealing nenber 2609 may further be formed and }éﬁéltl oned such that it

i s def or mederighl inganchp thevpripee 78 o atthe CoHaradzgnditiongr &37d epyngpacindalitie cavity
2590 of sthe smaeg %ft%é thte 256 SBartbfarll E}fé'suﬁé‘c% 2§2§6fqﬁéﬂe§%‘égbﬁ8ﬁlb721' Iigfr ati on

of a portion of pad conditi oner and plate In particularly
engagenent bg mpmmatﬁdeﬁlatdurmg 2esdmblyrand éﬁwtha thoteplingigernaler £HH @wbe pad

condi ti oner. : Il t

f or med sucﬁlefg[ﬁ%’11 &?gﬁ}%sﬁgﬂr%%g}égl%ga% ttﬁezﬁag éﬁlg ?’ﬁl"‘ﬁ%ﬁ&g I nto the arm
2762 of they pieaUIéaCEB(DZ} cbfrtbe;rﬂztdgeporpiperTl&ﬂeala@enezﬁoei%wmayl‘fartmr@m 2501. The
recess 2789 can.0e osﬁlpheraes(ljl%haf?lat dt%%af% chwl‘{‘%%ﬂe 8Mié‘p[21BrCéﬁcPtﬁ‘o%erZZ§ﬂla“d 273 1

that can extend a rusions or on eitneér side of
t he redesse@@ﬁlwﬂtmn&mccamcjeaweoﬁuhbbla&rﬂéoenbodl nment, the recess 2780 can be

formed to contain a resilient nmenber 2733. The resilient menber 2733 can be

a_general | Y U ﬂ;ﬁg@%é 1 %g%cr%gysfeﬁ%r 1‘ﬂu§t1?1t181% sgbgtlo(ho&tawﬁ J the recess

2780 and bi as arns posi ti on8 away from each
ot her. As tcédditgnedtSed and plete 2661 mlpentculaﬂyrh@agcﬁﬂﬁﬂstnnmrésemhmdffogur ed to

extend al on hav e t.he face of
The T acoserygaMte PRt PEMRE Y s 3anRRTR: SOT B B3N AL NSl

enbodi ment platet2361 cacessrzd8Gcnibyt itiens hirddead 780 tttemlingy axaahily enwd &io ﬁb 2732.
Suitable plia terials. can Include c i no n materials or a
conby ndf DA ALt N oK e Rt e e 3T heor e BF e B PR 0730 can e
a pol yner, 2380cdan 88 d&fthe ks §fabEbetwédhar potides Pi37ahld e73mahfchddxtehd32 Wit hin
the recess 2780 can provide additional resjliency against the novenent of

the ar m 278¥3PHOUWEd 4 PrRESIgN 05 Ha% MEHRF S REhariAey 738 As furt her
illustrated, the recess 2780 can be fornmed with flanges 2735 and 2734
ext endi ng t owalthce@dimcoiwitilone dfiBodimhanaas redsss4d7@Nen B¢ Bomedtv doatafnos ned t o

facilitat eresilient member 2733. The resilient member 2733 can be a generally U-shaped member

20 configured to fit the contours of the recess 2780 and bias the arms 2737 and 2731 into
biased positions away from each other. As illustrated, the resilient member 2733 can be
configured to extend along and have generally the same contour as the inner surface of the
recess 2780, that is, a U-shaped contour. Moreover, in certain embodiments, the recess
2780 may be filled with a pliable material 2732. Suitable pliable materials can include

25  organic or inorganic materials or a combination thereof. In certain instances, the pliable
material 2732 can be a polymer, such as an elastomer. Use of the pliable material 2732

within the recess 2780 can provide additional resiliency against the movement of the arm

2737 in the direction 2736 toward the arm 273 1.

As further illustrated, the recess 2780 can be formed with flanges 2735 and 2734
30  extending toward each other. The flanges 2734 and 2735 can be formed to facilitate

containing the resilient member 2733 and pliable material 2732 within the recess 2780.
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containing the resilient nenber 2733 and pliable material 2732 within the
recess 2780.As further illustrated, the arm 2737 can be formed such that is
has a surwecei1i2ii@B4ext endi ng between an inner surface 2P8%/UsneNpgyer
surface 2513 of the plate 2501. The surface 2738 can have a curved contour
and be forned to engage a portion of the CMP pad conditioner 2521 during
assenbly between the pad conditioner 2521 and plate 2501. In particul ar

i nstances, theACkRhRAMuGRRdl tht @ReD732%4n be fdMedQich laMRMaSHGhfabORt3gI t has a
groove 2528 that is conflgured to eng%?e and abut the surface 2738 of the

arm 2737 dEFFHEnEReERseB Y INnhiuriaseadysP and yipet Hefags S diof B Plads 04s The
iIlustrat egklrfatc@@@rc@w@ve?a%%&ee@maﬁ aB@B@Fb@rnE(Ptoieﬁga{fgqgooﬁloﬁ‘éffh@@%/ﬂzgé]dz

configured to engage an edge between the surface surface 2739 of
the plate nglz_tlonw?gsﬂl ﬂsﬂnmmnﬁﬁy baswegpihgpadicedimnpr 3R 2w ala3s8hdh 2521 can
be pl aced }%&19&15} ﬁg’?ﬁm@@i{{et@MﬁE&Pco‘ﬂEﬁhbﬁertz?ﬁ @a'h% %Jr?hzd El&h%ﬁjaft ftingd §§Itob‘>/e moved

inthe direction 2736 such that the surface CWP pad condi ti oner
2521 is enéé@@hmwﬁ@hﬂgmﬁdﬁbmgﬁanéa@nﬂwaﬁ@EWEé&oﬁm@wguﬁﬁé@eﬂmﬁ38 and i nner

surface 27§§68{)1 t p& %@?B I;ltﬂ'leo S b§e7d foﬁﬁ? Yl tra?ed &P%o@@f%%&ﬁ@d' tioner

2521 fromt can 1 nc e app Ion’ o orce to the back side
of the Cl\/Pqumdd tmndudla mdlaceZBZZ C@ﬁ”fgilredlt@ﬂIgag@anﬂdgebd:tWeerathfoh&WBrS a
direction 27 f of the Su ast t he
surface 273 fé é%gPE#WB |on 2 ﬁrm‘asenm ﬁw%ﬁﬁP 1necrondltloner

2521 faom 2k wabe p}ﬁce?ﬁﬁlﬂnn A8 chvityt23e0 umtllthesirm 20 &dis stlifﬁmenﬂmmbvaiun flece 2739
of the pla ne a for bet ween a bottom
sur f ace 25%%“:?n%ﬁ§? %5%’%?%2 xﬁFg%ﬂggﬁf 8@6mﬁg§ S§"&8Ft ace of the
menber 261Qith Shid fbuds tgapmﬁ Bé® ctrmthc pur@ict 03 samd itneptidfacd 2BRWE the@fmt he arm 2737
for suitable reggvgble coupling between the CMP pad conditioner 2521 and

pl at e 2501 P8 use of a polyner material for making the plate 2501

may further aid the flexural nature of the armportion 2737. FIG 28A
i ncl udes a t opRwmewl bf the SMPapadeondifiorrer D& kisind ehe plateel Y0l @ieintlindaccor dance

wi th an_enbodi nent .. . The pl ate 280 ener cul ar contour,
o a0 T AR of o Rttt nds fe PabeS s fREE o buficlefi Haedfe' 9801
can incl udema2gnk aairedﬁp@nvmozﬁﬁﬁmeraméa@@@mfﬂ@ssumm&ﬁ&ﬁmeBﬁ@ze and 2508
as described in enbodi nents rein. Mreover, the plate_ 2801 can i.nclude

openi ngs 2501, ofslpsm paﬁamééﬂt ugrodrasing e &AM ﬂadafee@ﬁa%eﬁwwr% theitBY8 nent s

herein. As bsgot her illustrated, the plate 2801 can include recesses 2861,
2862, and 2863

As further illustrated, the inner surface 2739 of the plate 2501 can be formed to have
20  agap 2740 formed between a bottom surface 2518 of the cavity 2590 within the plate 2501
and a surface of the member 2610. Such a gap 2740 may provide additional flexure of the
arm 2737 for suitable removable coupling between the CMP pad conditioner 2521 and
plate 2501. Moreover, use of a polymer material for making the plate 2501 may further aid

the flexural nature of the arm portion 2737.

25 FIG. 28A includes a top view illustration of a backside of a plate in accordance with
an embodiment. The plate 2801 can have a generally circular contour, and a cylindrical
three-dimensional shape. As illustrated, the plate 2801 can include a central opening 2503,
and openings 2505, 2506, 2507, and 2508 as described in embodiments herein. Morcover,
the plate 2801 can include openings 2509, 2510, and 2511 as described in accordance with

30 embodiments herein.
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radi ally spaced apart froma center of the body and circunferentially
spaced apart from each other around a center of the body of the plate 2801.
The receswe=x0R880832863 can extend axially into the bodyPofi/ush@opbase 2801
for a sufficient depth to contain certain objects therein. Notably, the
recesses 2861-2863 can be equilaterally spaced apart such that

approxi mately 120 separate the centers of the recesses 2861-2863. In

accordance W t s aithenmastpdNihe plah 0 € 6ASIHEIEdABELscd 881, 086D, hincigede nagnet s
2807, 2808, and 2809 contained within the recesses 2861-2863. It will be

appr eci at efdialysrassdansrt framyhenier o8y bogomdyrewmisrepidsperpd apart fiemp| at e 2801

can be Use@acﬁl%ﬂfe@%hﬁd@ée%teﬁ@gt'ﬂ%bcﬁr &%RJlété‘ngletT%%e%&ez%hQ@@ 301 and a
CWP pad conditioner for renovabl e cou bet ween the plate 2801 and CWP

pad condi t PEataxiay igfe geriopeef th@pléter288¥ o awﬁflﬁlea@@p@ﬁ@ contdi caigm pad

conditigne i w th the
magnet 392889%%%18&5%3@%@{ h%;r@élelsggg{%rlggggQal?b%edgﬁ%?lgh%%a%%hh ?1%(1:l | ude a

cavity as ¢ef ippeckithytelsid 2 edpdritn he28MErs vathemepemegy it r28b3.y ci rcul ar cont our.
However, the cavity 2805 is fornmed to include a flat portion 2802, a flat

portion 2803 apd, g, P&rﬁhw@tﬂrah'e%o%@g@f %t%%ﬁe%l%%&?&qllﬂ&uﬁlng%g ePOr tions of

the circunference o e cavit I's, the arcuate and generally
ci rcul ar sQ8G7a2e0oind 2869 cemaqu \Qlﬂﬁﬁtﬁesedeﬁbei’&@wéﬁ kwils pegipfdcatddabat i ons

along the c¢jr [t 4 Th I rtions

2802- 2804 asreeoc%rﬁf g%rg%soﬁrzgg%g“ Ot ObOdg% ﬁ’té)r %’32% an]fehusgd %érl%ﬁ)y curved

sur f acé0 of ntapeetic avitling B&G5en t]ib] plafel 2301 pot 4 CMIEQ)'&Q Bﬁﬂhtm&ﬁocamoﬁaﬂe litate
proper cou t he 1 and .a C\VP pad c. iti.oner, |lessening
Pher T koi Rl ptieTabs RSP (e B olf eBamt rBRE TRt TR gt are 2801

during opedafignonhe EMB pad@nditimktitiRButilize b 0%Sel petivh Al mabieus touplingn of a
portion of trg pl at e ég@l of FIG 28A as viewed al ong a pl ane defined by
the axis 281 the“l‘ﬂ@nﬁtﬁ 2801 can include a recess 2861 extending axially
into the body of the plate 2801 and configured to contain a nmagnet 2807
t herein. As f unkfigthet illhu&ld’daﬂleﬂlatetZSGI pireinelu@B0dviza ms dbéinécblliy‘mdteﬂ tiné ncl ude

recess 2 and 2821 m.lar to those rec ses n.accor dance
i PIS 38R e Aterer b g O fr NG o e g nantared HARER “and
seal i ng t h@afjoadon 2280 % fagpérast 2803hall delat pofsonf2804 Rethini dnll ustid@iedong he pl ate
2801 can be forned tq i ntc?iudeﬂg cavi.t 2821@ xt gndi ng axially inward into
the body oP°TIfE Pt @CPBEICTCTHENE ST ¢S &an e dat MHMAF B &8tfhace 2829
ext endi ng @i@éuﬂ)ﬁ@ﬁhf&@ bathe t&ityPR0SIRRBErSPIES AGHcAR I aBbnstdlhgRhaat € 2801 and a

circumference by flat portions 2802-2804. The flat portions 2802-2804 are linear surface

20  portions interrupting the generally curved surface of the cavity 2805. The flat portions
2802-2804 can facilitate proper coupling between the plate 2801 and a CMP pad
conditioner, lessening the likelihood of rotation of the CMP pad conditioner within the

plate 2801 during operation.

FIG. 28B includes a cross-sectional illustration of a portion of the plate 2801 of FIG.
25  28A as viewed along a plane defined by the axis 2812. The plate 2801 can include a recess
2861 extending axially into the body of the plate 2801 and configured to contain a magnet
2807 therein. As further illustrated, the plate 2801 can be formed to include recesses 2822
and 2821 similar to those recesses described in accordance with FIG. 26A and FIG. 26B

for containing a sealing member therein and sealing the plate 2801 against a holder.

30 As further illustrated, the plate 2801 can be formed to include a cavity 2824
extending axially inward into the body of the plate 2801. The cavity can be defined by a
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bottom surface 2828 extendi ng generally perpendicular to the axially axis
2866 and substantially parallel to the upper surface 2830 of the plate
2801. Morwowero/11083¢ cavity 2824 can be contiguous w th a&ad/usermectoet to t he
central opening 2503 of the plate 2801 such that the central opening 2503
extends through the entire thickness of the plate 2801 along the axially
axis 2866. During assenbly, a nenber 2834, which can be a protective |ayer

or pad, capurbge Q%feﬂﬁﬁng\/gérbéﬂml&lﬁetcﬁtﬁcvhﬁpér 2B fRde s3sohfiltat@rdorand gur f ace
2836 of the nenber 2834 abuts and is connected to the botton1surface 2828

of the cavPetprpgslice Kidicxicading esperay pringh ddikas ihihg 24albME A0 @thdi t i oner 283

1 having asdus{aﬁﬁau@%ﬁnelayEﬂe%ﬁer%&%a%e@@% @ﬁﬁ@ﬂﬁlterz@oprmﬂé&t&%e &8y, each of
whi ch can have abrasive texture, can | aced with the cavity 2824 of the

pl ate 280128?@3&@?Wntlgh@lswﬂlfaaééomgzd t@ft ¢ ¢ratregpeiagl2 X8 e theindrie?80283 1 can

abut ang b@uc@l't}‘ia‘%%'c&tf‘a@%&ﬁ{g%oﬁ 9xt@1{hsldﬂ htﬁ%ﬁ@&tﬁwﬁﬁé@o%e bk J¥gber 2834
when the CWP pad conditioner 283 I's contained wthin the cavity 2824 of

the plate 2®@aﬂwP¥waﬁ$SE@6appreC|ated, that while the CMP pad conditioner
283 1 is illustrated as having a generally rectangul ar shape, it can

include any fe@hHﬁ§%s@f§bl§'%%ﬁédﬁ%?@&%%”wﬁféﬁQér@'@e"&ﬁoﬁé’bﬁd@1 oﬂﬁq &Apdi tioners
of the enbodi nents herein. Durln% di sassenmbly o condi ti oner

283 1 fromnsereedpyiginthp govity 282415sh thehy rdangistage %&%@B}hé@ten(bér 29834 aputp gt ener ,
an el ongat g4, 1, 0l 1Pfhe @@t‘f@%@%@b@gto@ﬁl&ﬁmy 298'24089@&18&1125(9%@%55%88 pl ate

2801 to engage the nenb or alternativel ere ace 2832 of
t he CMP0 pad CdBhphdidondiaenep 3331 haFmg@éirM}am@ulé@p BBbljartd@ectohé nEnbefac@834 or

ChP e Con0it LN, A8y 55 0015y B SOTGIA 0 8, g ot on

2870 and t hus’ nagneti ecoup romthe
magnet s 280Etc2809, Namuyﬂhﬁmnﬁméy&ﬁ@ﬁpwéﬂﬂhemﬁwﬁdmmmxdﬁhuummbmemd283 1 from

the plate incl ud pl at e and
CWP pad coﬁﬁ?:VS% emﬁ% ?“@p?gurM: 8%$E‘%enﬁm‘ :%§ I)aﬁ enbodi nment .
Not abl y, t b@ldhtldllHlSI8Baﬁ§ cmntamfed litGin tE@@VltYlQ$Z4dﬁ$heapl'c%/E’8(nadt widlredi t 1 oner
coupled_to the te o 8 | 1u ate 2801 i ncl udes
Frat past b anccafioh iRt et sonatineh e 1oy it BaibGe SN ons ot
the circunfetands: saipel hearCiavudyang IeHtireids@idsdriBe CRRLEIrMunt O it VR
conditioner 283 1. g&¥eove the CMP pad conditioner 283 1 can include

conpllnentEWV“FPQFO cBRediDgus hero@a3 ™ and 2844 defined by |inear surface
regions at the circunference of the CW pad
During disassembly of the CMP pad conditioner 2831 from the plate 2801, a user

may insert an object (e.g., a fastener, an elongated tool, or hand) within the central opening

20 2503 of the plate 2801 to engage the member 2834, or alternatively the rear surface 2832
of the CMP pad conditioner 2831. Force may be applied to the member 2834 or CMP pad
conditioner 2831 to urge the CMP pad conditioner in a direction 2870 and thus
magnetically decouple the CMP pad conditioner 2831 from the magnets 2807-2809, and
removably couple the CMP pad conditioner 2831 from the plate 2801.

25 FIG. 28C includes a top view illustration of a plate and CMP pad conditioner
coupled to each other in accordance with an embodiment. Notably, the illustration of FIG.
28C includes a CMP pad conditioner coupled to the plate of FIG. 28A. As illustrated, the
plate 2801 includes flat portions 2802, 2803, and 2804, defined by linear surface regions at
the circumference of the cavity configured to contain the CMP pad conditioner 283 1.

30  Moreover, the CMP pad conditioner 2831 can include complimentary flat potions 2842,
2843, and 2844 defined by linear surface regions at the circumference of the CMP pad
conditioner 2831 configured to directly contact and abut the flat portions 2802, 2803, and
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conditioner 2831 configured to directly contact and abut the flat portions
2802, 2803, and2804 of the plate 2801. Such an arrangenent reduces the

| i kel i hoostoab1wiabsstti on of the CVMP pad conditioner 283 1P@irtuszevonbe®epl at e
2801 during operation. FIG 29 includes a top viewillustration of an
abrasive tool in accordance with an enbodi ment. The foregoi ng enbodi nents
have been directed to abrasive articles utilizing a CMP pad conditioner

that is renmpsalthne avpk@d Subh #h flAbEnenRIBNE fhe likklihcod dF fRatoRBE @EPI at ed t hat
a single plate may he ed with a plurality of CVP pad conditioners. In

be used W, y. .
parti cul ar CMEnPadiseaditioner £ Wik the RistcolpOh dpiing eperatign.of CVP pad condi ti oners
renmovably coupled to a single plate, wherein the plate has a plurality of

recesses or cavid.i2esndi@lcas &PRBMALraa06 of SrabYRRL Yool DLt &dare vithfant he CMVP
pad conditiopers therein. The abrasi v% tool 2900 can include | ate 2901

i ncl udi ng ERBXEMEY A l; Eceging cmbgdignenty haveksrrydinetsdyp f‘tﬂawea&r%%esgvi%%lﬁg

enbodi mgnt § ANEF BddbondifbnL¥RNRk&novab® cBhRdEro 2Ple. CAGWHRY @ idal6d r Cul ar cont our
as viewed in a top view, and a general cylindrical three-dinmensional

|
shape. Thecwt%méatg@mt cRels pleteutiy by umdﬁi& ¢ plyrality SR PsirentiHgRers Bt

1] ustr at eglietenming VAl il erBRd% AN NEABULE LRI GAUALNG of the
plate 2901 with another object, such as a holder. The plate 2901 can
i ncl ude cagduriadgo 2omgle plagg vheremgh@platghes POIRlifyXd TecessPOALPVIEES I n t he upper

surface of a(’fc@ﬁmﬁ)ldgtte Qn(?l%%ﬁéﬁ}?%o_uggzteﬁapofof(%)@MPg)ah @mqt%ggfgtﬂ%réiﬂe. body of the

pl ate 2901. e cavities 14 can be positioned at particul ar

| ocations within the upper surface of the plate 2901, and in particular,
may be l@rr angedhs #rasiysdeal @P90 epndesheics ndan ¥ iegludipgethpiedeasurpodeteribsd ipr oper
bal ance duplddg, QNG IR SanORMRIn ASorCr g R¥IhlIegnadhe Jodndn 2@k, can be
radi al ly spaced apart” fromthe center of the plate 2901, but can be

posi t i oned ciguaigortpuras ivisw2d 08 tap dicwi psmgcaeraly edindiicad fuesedmapragnal f r om each

ot her by a g r Qxi I I i Gfies 2912
and 2014 oanBbafe e PR QELIRE bRy SREEE Rl SRR rab R P° 20
be positi omtathabodygandrorfigused20 @@l coulmgtol dte pldte2 Wawithi asth@Qsbcamech2814 can
be ci r%lmc giigllatri ally spaced apart from each other by an angl e of

appr oxi at el'y T80 degrees. Each of the cavities 291 1-2914 can be forned to
contain a respective CVWP pad conditioner 2915, 2916, 2917, and 2918. As
such, the cavi Thegla2290capdicudeanaviiiercloUteo1 220U esd 37 14t(Ael leiiddwitient s

e, VLB SRS OHBLLTR RSSLIRRAE, ALBSE, 9RgT Sle VP

2901. The cavities 2911-2914 can be positioned at particular locations within the upper
surface of the plate 2901, and in particular, may be arranged in a pattern around a center of

20  the plate 2901 for proper balance during conditioning operations. The cavities 2911 and
2913 can be radially spaced apart from the center of the plate 2901, but can be positioned
along an axis 2908 and circumferentially spaced apart from each other by an angle of
approximately 180 degrees. Likewise, the cavities 2912 and 2914 can be radially spaced
apart from a center of the plate, but can be positioned along an axis 2909 such that the

25  cavities 2912 and 2914 can be circumferentially spaced apart from each other by an angle

of approximately 180 degrees.

Each of the cavities 2911-2914 can be formed to contain a respective CMP pad
conditioner 2915, 2916, 2917, and 2918. As such, the cavities 2911-2914 can include
features of the embodiments herein to facilitate removable coupling between the plate 2901

30  and the CMP pad conditioners 2915-2918. Additionally, the CMP pad conditioners 2915-

2918 can include features of the embodiments herein to facilitate removable coupling
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2918 can include features of the enbodi nents herein to facilitate renovable
coupl i ngbetween the plate 2901 and the respective CVP pad conditioner.

Not abl y, wbeo@xrogsad conditioners 2915-2918 are reversi lpCeussuolocw9bnt each
of the CWP pad conditioners 2915- 2918 has abrasive texture on first and
second maj or surfaces of the substrate. Wile the enbodi nent of FIG 29 has
illustrated a plate 2901 having four cavities 29 11-29 14, which are

conf i gur edpét@eeiOmt §lafé 2f90uandih&ebmtwea@m%ﬁ@a&@hﬁmmm aRIeIb paner s
2915- 2918, such an _enbodi ne is not intended t imting on the nunber

of caviti eSonpneRBdhadd lédlﬁf‘d‘iei"?r%ih]éf wich hat eaﬁlag}f tB"eCWd?ad&@%ﬂ“é‘?’Peﬁ 2l3rgl e

plate. O hey)zanb stk sufBy BIRhEYecBnPh besuavdsRg Rk rdecavi ties. Wile
ot her enmbodi nents may utilize a plate having a different nunber of cavities

(and a correspandi ng nunber of CNP ondi tioners) such as at. |east about
3 cavities, at Weadf anggiment %fﬂ?t%gg%as ﬂﬁtﬂﬂ#@i&@ﬁfg%ﬁ% hgyingfypqaEdies at | east
about 10 cayiitiqs,wiith 4r8@sifigdRAUS cddeaife Bk His@fet aRf sch @RS VAP 24 cavities,
or even at |east about 30 cavities. In partl cul ar, any nunber of cavities

may be uti Foudéipness 28] a1 18y sush amembedimends nog padedo beARiting thenymbes| ¢ i pl e
or two. Asf &thi@?ﬁnd éﬂ/[f’%'édi %nﬁglon&rg ﬁlapfng’} Be AfdeCth sl?l%lé QLEedap have an

opening 2921 wthin t ecawti/ 1, an opening wthin the cavity
2912, an opabedigetomay iplay A p alfﬁeha@almonv 22@113168 a%llgwh@p@fbpﬁlglemmm t hin

th t f

of tho. pl a8 gL B B b e e e TR b OIS e

i |1 ustdat edad ¢conditiopesisngsas20Rdst 2@@43 cantldjeatﬁ@smmtt@aemmndledsn ahmut e back

surface t°Ffm?e%tét?é%t%{)&talﬁ%a\%est Q‘?ﬁ)g%%@%'c\ﬁ @{{ 1b4sPRouP J!wﬁgé"‘t the
acces

openi ngs a ser I oner con ained W thin a
cavi ty fronvanhelebaekow 30 tadtesoin p)ahte:utnlr aing n28B& .of Suvitkes anagds ughzetlaci | 1t at es

renovabl e ¢ou n ioners 2915-2918 and the plate
2901. An o%@ Cpll%?lglé%ht[ﬁ{enumg?mf Vltl&{gesrﬁj Hﬂpl?r 03 # one of the openi ngs

2921-2924 fromthe rear surface of the plate 2901 to access and force a CW
pad condi ti onens further dugoradethp ol 29@1 canict fprnamido e anepowiad 299f wither CVP pad

condi tigner, fro h cavit. ‘If' g an reI onshl %] he openi ngs
2921- 2é§4 {ahntf a‘flﬁ) 590 g’v P %%ng%g B CaVlt EE HFI}gyzg? & 1tEame as the
desi gn bet wemh 20 hk andeat asp&hmgpem wghﬁﬁ(é&aar}dzmavirhg/oﬁﬁﬁgs 292010904 adrelt i N FI G
25B. The egéo ment s her | n [ e % te E,hod of for n abrasive
Cool i nel ubigt Pabbear v aectiracy 96 B Felesnfai g i R R i oy er &
of abrasi veo@r a@Lsrmusﬁmeﬂ | thsbpeamgs s&Eq o1vd4 omy beoﬁll}detaeﬂSnd)ﬁrorﬁ bR vaclbstrate. The
abrasive tools can incl c¥
surface to a bottom surface of the respective cavities, such that the openings allow a user to
20 access a CMP pad conditioner contained within a cavity from the back surface of the plate
2901. Such a design facilitates removable coupling between the CMP pad conditioners
2915-2918 and the plate 2901. An operator can use a tool extended through one of the
openings 2921-2924 from the rear surface of the plate 2901 to access and force a CMP pad
conditioner from a corresponding cavity and aid removal of the CMP pad conditioner from
25  the cavity. The design relationships between the openings 2921-2924 and the cavities
2911-2914 is substantially the same as the design between the central opening 2503 and

cavity 2590 illustrated in FIG. 25B.

The embodiments herein are directed to a method of forming an abrasive tool
including reversible abrasive articles having first and second layers of abrasive grains on
30 first and second major surfaces of the substrate. The abrasive tools can include a
combination of features including coupling mechanisms including engagement structures

on the abrasive article and engagement structures or coupling surfaces on the plate for

-60 -



conmbi nation of features including coupling nechani snms including engagenent
structures on the abrasive article and engagenent structures or coupling
sur faces wo 20tve11p83at e f orrenovably coupling the two conpomarst@9/ o9her
features according to the enbodi nents include superior flatness, dual
abrasi ve surfaces having different polishing capabilities, particular
shapes of conponents, sealing menbers, biasing menbers, particular

material s, rG@vhill cORIHREL R twHBEHRInSats | Odieﬁfe@tufe@déc%@dnhglg thd@nbiamienst at us of
the different Iayers of abrasive grains, and protective |layers. Notably,
the abrasi VKIS oMSTipghastens. il lide Ve E At AR BHICER 1TBREREDIDRES. rake Use
of reversi BhEcIYRIARE o CQRHohdN) §dafin ) A¥MBEs, TR eks! &%ﬁ&ﬁn%ﬁ@xﬁmvar'ety
of capabilities to inprove the conditioning process. [n the foregolng,

ref erence tdlcspemper.anagipiodndiaininlicaripg thp & caigiiecf therifiyentdaesaifn component s
is illustrathye orhihs Wh Pro@%tl@quye‘?yl%tﬁq){ thedordsfk S ANRSih chQERONENt s as
bei ng coupl ed or connected is intended di scl ose either direct connection
bet ween sarembingivonéprmcns thahrikease oioriable iCHAP paskapaditiommehaymgnor e

i .nt erveni nﬁneﬁg%qﬂgﬂltlesan%% \er%;lg opga {ég‘sC[b ﬁ'ﬂorgrgvdpt tﬂe (ﬁ{d{t%n%giprc;cgé% met hods  as

di scussed rein. As such I'sC ject ter is to be
considered illustrative, and not restrlctlve and the appended clains are
i ntended to colethe &iregosnge fefaiend 14 wagifiopabodimprinenstbneasnccing Gichrgin

enbodi nent A IR Batdaenh 6P, SEM . iHReNt i on.
Thus, to t e x@gﬁéﬁg%%ﬁﬁ Wﬁlﬁ BﬁeHﬁ?é E éﬁgég)e 5? gﬁﬂmb&’ ent

i nvent il®n p@%&ﬁcmemGEUetnmmgdw@yD@hénbﬁmmmés@np@nmﬁsmﬁbW@mmﬂnérpretation of
the fol ! on. gL PRt LAGLIG R AHUNA! SR PmoANHLSRAN «Mffor B, KEGCt od of

limted by or egol ng |on
Di scl osur eapmeqmt@imodeldy bw tlmcmqﬁhgdsws ﬂiﬂctl@wdélletelﬂ.aws awd:i the almybmhsttoeﬁdl with the

under st andi sed to inter mt . the.scope or
moant no-of kst Rk o Beisonfaat R, R tFEERT o et WfehiiBadE Thr on
of the Drawlengsnded & ¢oveiSallf el Mbaﬁcmys,hehagb@m&daﬁdxgmhmbod)meﬁiasﬁm}bed in a

si ngl e nt for the ose of streamining the disclos Thi s
9] caSTORMLTRES o s e DL R teaf iy & o htst e SR E e 1 e

cl aihmE‘fI e”b?gg»ﬁﬁféts%ﬂe%(ﬂﬂiﬁrp@efsﬂf?:hﬁ/efn@cﬁltlblrcﬂﬁ: de’fbaﬁlfnlaasymmf@a@sk p!erfrﬁs@ib})eed in
eac clalm t her e followng clalns refl ect ] nventi ve subj ect
matter may l%ﬁprawlw@ﬁ {Logowglgéflaflﬁw peir ?Oé‘é‘ial?P@sanSfShaalh‘%Ptg? retsmtealogcl osed

enbodi ment fimitddbkBihe Fdi€edif de@iMePesehiRiok® are incorporated into the Detail ed
Description of the Drawi ngs, with each claln1stand|ng on its own as

gg];r;)::] : 2 ? n;epar %ﬁ Xstr%lctaolf ql%lechfggu?eclts prrg\af}dteg to compky w1th IJD'aterﬁ\ rﬂa\%gl;lg SsI ve tool

20  submitted with the understanding that it will not be used to interpret or limit the scope or
meaning of the claims. In addition, in the foregoing Detailed Description of the Drawings,
various features may be grouped together or described in a single embodiment for the
purpose of streamlining the disclosure. This disclosure is not to be interpreted as reflecting
an intention that the claimed embodiments require more features than are expressly recited

25  ineach claim. Rather, as the following claims reflect, inventive subject matter may be
directed to less than all features of any of the disclosed embodiments. Thus, the following

claims are incorporated into the Detailed Description of the Drawings, with each claim

standing on its own as defining separately claimed subject matter.
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a CWP pad conditioner including: a substrate having a first mgjor surface
and a second nmmj or surface opposite the first major surface; a first |ayer
of abrasiwe 2greilpgs4att ached to the first major surface; paTaseanscd9ayer of
abrasive grains attached to the second major surface; and a first indicia
on the substrate corresponding to the first major surface and identifying a
wear status of the first |ayer of abrasive grains. 2. The abrasive tool of
claim1l1, wherein the substrate conprises a material having an el astic

nodul us of caniM8ast about 2E3 MPa. 3. The abrasive tool of any of clains 1
and 2, wherein the substrate conprises a material selected fromthe group

of materials cops . netal alloys, polyners, ceramcs, and a
conbi nati on thepe‘%ﬁ%rggv OlgbgggP%e tool of any of clains 1, 2, and 3,

wherein the sub&Ch@tmdhalghta)myimlndﬁngcal shape 5 The abrasi ve tool of any
of claims 1, 2, 3, an face of the substrate

subs 1iat V}ﬁw&g %%r ma or sur% ta% econ m'leor sur acef oprsne

further conprises a fi'rs S ayer rasive
grains are contai nedhe/\ﬂﬁshma]otdmefaéd rst bondl ng layer. 6. The abrasive tool

of claim5, wherein the firs bond| | a a terlal sel ected
fromthe group of mdt'drRNEOLH ass;vgtg;r %‘ﬁﬁé?%‘ﬂqgﬁf%ma&?ﬁé‘ff “ceramics, and a
conbi nati on t her eof .a séconlilgcabi bgisive gfaﬁl@att%e@-fb}/th@iec@ﬂc&hﬂ&r shrfack; a@l 4, and
5, wherein the first yer, .of abrasive grains_conpr s g flatness of not
greater than about @"15 le#lagn ﬁ@é@aﬁﬂé@ 8’576585134"&%‘10 theafffﬁfdnmarcﬁz@?%anﬁ

technol ogy. 8. The ahu@sites 4 Redr s@fus OF Bl Mirsf laywh&TaBialive BRissecond | ayer of
abrasive grains conprise a sane flatness as the first |ayer of abrasive

grains. 9. The abrasive tool of any of clains 1, 2, 3, 4, 5, and 7, wherein
t he second nmaj 02. Bhurdbasie@fol bhdaisul sthe@inethé subk tes ccmmaassi aslﬁsteﬁalaeﬂ@gld

bondi ng |l ayer and the second. | ayer of sive grains are contained within
t he second bond‘?lh“dasf“éf}@ﬁuluﬁ%fat %a%‘fteﬁg?@at ool of any of claims 1, 2, 3,
4, 5, 7, and 9, wherein the abra5|ve grains of the first |ayer of abrasive

grains have a \fé.c'i(heera ra@%‘é S 3Pan’ any of alalmselaasntd 2a\pv grtem]ﬂllseos%bé%%/te%prises a
material selected from the group of materials consisting of metals, metal alloys,

polymers, ceramics, and a combination thereof.

4. The abrasive tool of any of claims 1, 2, and 3, wherein the substrate has a

cylindrical shape.

5. The abrasive tool of any of claims 1, 2, 3, and 4, wherein the first major surface
of the substrate further comprises a first bonding layer and the first layer of

abrasive grains are contained within the first bonding layer.

6. The abrasive tool of claim 5, wherein the first bonding layer comprises a
material selected from the group of materials consisting of metals, polymers,

ceramics, and a combination thercof.

7. The abrasive tool of any of claims 1, 2, 3, 4, and 5, wherein the first layer of
abrasive grains comprises a flatness of not greater than about 0.02 cm as measured

by optical, auto-focusing technology.
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11. The abrasive tool of any of clainms 1, 2, 3, 4, 5 7, 9, and 10, wherein
the abrasive grains of the first |ayer conprise superabrasive grains. 12.
The abr aswo@eotooabs3af any of clainms 1, 2, 3, 4, 5, 7, 9, pCOusasvd/0dds1 wher ei n
the abrasive grains of the first layer conprise a material selected from
the group of materials consisting of dianond, carbon, silicon carbide,
alumna, silica, cubic boron nitride, and a conbination thereof. 13. The

abrasive tool of BRyabekivekdil bBcldim 2 whdseirdhe fcond laybr oftbbrashl,gréfd 12, wherein
the abrasive grains of the first Iaggr of abrasive grains are different

than the abrasi$@RgEaR fRncofatigipasdbe Bnblaydpbrbrfivea?iasi ve grai ns. 14. The

abrasive tool of any of clainms 1, 2, 3, 4, 5, 7, 9, 10, 11, 12, and 13,

wherein the firgst_|ayer. of abrasive grajins,agre arranged i.n a self.avoiding

random di st ri buti DI Es e 1L oLEy L oy g 4Ry oy R e e SpRd iy 4" g

7, 9, 10, 11, 1Qyfadedof tRMlibdithte fofiRdrebmpiidee abédod bonddigQhyar e écsesl a col or

i ndi cator having different color states jdeg%gfyigg the wear status of the
[

first layer of R¥F&Eprasygrepipsare sentaigevilip sisceond Bndingslayhy of clains 1,
2, 3, 4, 5, 7, 9, 10, 11, 12, 13, 14, and 15, wherein the first indicia

conprises a physjcgl r.Ki ving .di fferen at identifying.the wear
status of tho 1t e BRise BB 5 SPmyaf aln S YD TR bRk "o “any
of clainms 1, 2,gBins éfthbfirstlay&,of 2Basilelgraih? havt3, Vidikrs Habdnesind allieast bbbt her
conprising a se&&ggg}ndjcia on the substrate corresponding to the second

| ayer of abrasi a"Ms and identifying a wear status of the second | ayer
of abrasive grains. 18. An abrasive tool conprising: a CVWP pad conditioner

i ncludi ng: a supstrate havjn first. major ? e second,.maj or surface
opposite the fifé{ﬁﬁﬁ]%‘V%EPP%%QYOgﬁgngqsgdéﬁg% fa@%dg%fgﬁﬁ?%%ebetmeen t he
first maj or suritaséeandnd dfehestasdagtr oah@ise s@petdbrsivelgayar of abrasi ve grains
attached to the first major surface; a second |ayer of abrasive grains
attached to the second najor surface; and a first sealing nenber extending

in a peripheral [diTheabiagne wobefgna opdeitisdn2,6% 41hé, Sil@eandud f wleeeinthet he
substrate. 19. %Q%l\%%‘i‘ﬁl?ﬁj o\ﬁf‘het t?rgf! la)%fr c&h&ﬁs@ﬂ'a:}l%’terwé%ﬁe%{eﬁ fltoﬁlethg glroﬁlg of eal i ng

menber conpri ses
materials consisting of diamond, carbon, silicon carbide, alumina, silica, cubic

boron nitride, and a combination thereof.

13. The abrasive tool of any of claims 1, 2, 3,4, 5,7, 9, 10, 11, and 12, wherein the
abrasive grains of the first layer of abrasive grains are different than the abrasive

grains of the second layer of abrasive grains.

14. The abrasive tool of any of claims 1, 2, 3,4, 5,7, 9, 10, 11, 12, and 13, wherein

the first layer of abrasive grains are arranged in a self avoiding random distribution.

15. The abrasive tool of any of claims 1, 2, 3,4, 5,7, 9, 10, 11, 12, 13, and 14,
wherein the first indicia comprises a color indicator having different color states

identifying the wear status of the first layer of abrasive grains.

16. The abrasive tool of any of claims 1, 2, 3,4,5,7,9, 10, 11, 12, 13, 14, and 15,
wherein the first indicia comprises a physical marking having different states

identifying the wear status of the first layer of abrasive grains.
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def or mabl e nenber. 20. The abrasive tool of any of clains 18 and 19,
wherein the first sealing nmenber is disposed within a recess along a

porti on oVothw/gbsse surface. 21. The abrasive tool of amgTafS2abasest 18, 19,
and 20, further conprising a second sealing nmenber extending in a

peri pheral direction along a portion of the side surface and spaced apart
fromthe first sealing nenber. 22. The abrasive tool of any of clains 18,
19, 20, and 21, 1mhBl@bRsivORopsia bAEIGNEANDI3, 865 789) 16N0YENBNE4, 35 gt ur e.
23. The abrasive tool of claim?22, wherein the engagenent structure
conprises a prot® d¥thsncamprisinginerond siicinen ¢ Hbstedlr parcardringhetheupst r at e.

24. The abrasi vecsQbyPbr HrRivAcfadns MR ideHew Rk Hhiul 8 AP s RVAERAS of
circunferentially around the entire periphery of the side surface of the

substrate. 25. THEsASEdIve tool of claim22, wherein the engagenent
structure conprises a first engagenent opening within the substrate. 26.

The abrasive topl of claim25, wherein the first engagenent openi ng extends
in an axial dirBctMbIPEREIYOBPEHIEkness of the substrate. 27. The

abrasive tool of colrjaicéRiitioMdemeuiinghe first engagenent opening is
di spl aced fromthe center of the substrate at a radial distance. 28. The

abrasive tool of cl & WPyrte ying gdist s sHECAG BOUWIMBYT SHEMSOPPSHEHICed t o

the substrate at the;@nQAGRURRL, sldalsdcWiface2RendilEb@REGSHhY Birst @QbLr Of claim
28, wherein the collet menber conprises an engagenent structuré configured

to be coupled to a prete anddhe sqipad apicssi ve tool of claim 29, wherein the
engagement structure g 15}%?Pﬁﬁ>lra{s% f%%%%E%HeH?A HIRRt g{&fb? Bhae;f OF

rotationally engaging the plate. 3. N abrasive to or use as a CWP pad
condi ti oner conpri siargeond Ipleneferbrasivd geamnsatiachsd toghasacomd majeonwprées by a

substrate having a fjgfst | . j u posite
the first major Surfﬁ%@ﬁegﬁ%?%gﬁﬁf%@%ﬁﬂ%ﬁgg@%ﬁ%@@@gggﬁPﬁ§0§i{%%ﬁ%aﬁfo t he
first major surface;thasidewmoict dfalyeubsafatcabr asi ve grains attached to the

second maj or surface; and

19. The abrasive tool of claim 18, wherein the first sealing member comprises a

deformable member.

20. The abrasive tool of any of claims 18 and 19, wherein the first sealing member

is disposed within a recess along a portion of the side surface.

21. The abrasive tool of any of claims 18, 19, and 20, further comprising a second
sealing member extending in a peripheral direction along a portion of the side

surface and spaced apart from the first sealing member.

22. The abrasive tool of any of claims 18, 19, 20, and 21, wherein the substrate

comprises an engagement structure.

23. The abrasive tool of claim 22, wherein the engagement structure comprises a

protrusion extending from the side surface of the substrate.

24. The abrasive tool of claim 23, wherein the protrusion extends circumferentially

around the entire periphery of the side surface of the substrate.
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an engagenent structure configured to engage a portion of the plate and
renovably couple the abrasive article and the plate. 32. The abrasive tool
of cl ai m30,20a0ss8un t he plate conprises a sane mat eri aPCrhs2estsat e of
the abrasive article. 33. The abrasive tool of any of clainms 31 and 32,
wherein the plate conprises a material selected fromthe group of materials
consisting of netals, polyners, and a conbination thereof.34. The abrasive

tool of any of =i ainmbadive B3I ofdMEm33, whhiah @icltnbRmPhtAtr8ctGRIPMp SRS a d
coupling surface for conplenentan%,engagenent wi th the engagenent structure
of the abrasi vellgfingageaenzpentpg withinthesuperalool of any of claims 31, 32, 33,

and 34, wherein the coupling surface conprises one of a protrusion

t endi f f ] I \ t d f .and i
curiace of tnd pieBstglooklG BB Eb ISR e B $eP52. 5o

34, and 35, whe#seixinl Uhetiahiasighe thickicd & thessub@iteal ned Wi thin a recess of
the plate. 37. The abrasive tool of claim 36, wherein the second | ayer of
abrasive grains are spaced away froma bottom surface defining the recess
wi thin the pl at2l. 138.abihkiee abt alane 25pwherah terfyrstehgageaemwpdiing 82, 33, 34,

35, and 36, wher.ei.n e _engagene structure conprises a fastener. 39. The
abr asi ve tool olﬂgﬁ§a§'mgﬂgf fﬂﬁ&%e§%§ng§?“§ﬁ&a ?m§%, and 38, wherein the
abrasive article is renovably coupled to the plate via an interference fit

connection. 40. 28T.hﬁ16% 1%1?13%%%1 6f0c?41m%5 ﬁﬂ){er%fomﬁlgﬁn%% %qslljet mglﬁbe[rgguptl%ﬁtb 35, 36,

38, and 39, whereint rasive articleis y coup he pl ate
via a clanp. 41the Tibstrabniabé¢ srgaganoint gfucmny of clains 31, 32, 33, 34, 35, 36,
38, 39, and 40, wherein the abrasive article and plate are renovably

coupl ed via a bi ased engagenent structure. 42. The abrasive tool of any of
claims 31, 32, %3, Thggbragge togbof ckam 2§gwhergn therpglla memiiseewimiisesi@ engagenent
structure conpr} r.asi of any of clains 31, 32,
33, 34, 35, 36,&%%gm%8#$%§&“2%§ﬁ§%§??2,Cﬁﬂ%%@?%??ﬁ% abrasive article
conprises a sealing nmenber. 44. The abrasive tool of any of clainms 31, 32,

33, 34, 35, 36, 3@BFhe%gﬁasi/v]Qtooflé-faclﬁl%a29,axﬂﬁjerein the engagement structure of the collet

member includes channels for rotationally engaging the plate.

31. An abrasive tool for use as a CMP pad conditioner comprising:

a plate; and

an abrasive article comprising:
a substrate having a first major surface and a second major surface opposite
the first major surface;
a first layer of abrasive grains attached to the first major surface;
a second layer of abrasive grains attached to the second major surface; and
an engagement structure configured to engage a portion of the plate and

removably couple the abrasive article and the plate.

32. The abrasive tool of claim 31, wherein the plate comprises a same material the

substrate of the abrasive article.

33. The abrasive tool of any of claims 31 and 32, wherein the plate comprises a
material selected from the group of materials consisting of metals, polymers, and a

combination thereof.
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43, wherein the plate conprises a sealing nenber.45. The abrasive tool of
any of clainms 31, 32, 33, 34, 35, 36, 38, 39, 40, 41, 42, 43, and 44,
wher ei n twe 2atwiaesve article conprises a first protecti PETIUSg@/06996t | yi ng
the first |ayer of abrasive grains. 46. The abrasive tool of claim 45,
wherein the first protective |layer conprises a polyner material. 47. The
abrasive tool of any of clains 31, 32, 33, 34, 35, 36, 38, 39, 40, 41, 42,
43, 44, and 45, 34hEcabAsivRoPHAS b Baitds Bl C122 akDIR ivh S18F tRe SIBE QBEpRNCOt ecti ve
| ayer overlying the second | ayer of abrasive grains. 48. An abrasive tool
for use as a CMPCPRENECHHAEFS fobFRERPIGBIHFTY SrgtgemeRt piththe: engaeqmaht SHBSHST ve
article conpri sjfgk abfasdidsidiat e having a first major surface and a second
maj or surface opposite the first nmajor surface; a first |layer of abrasive
grains attached to the first mpjor surface; a second |ayer of abrasive

grai ns att ached3s. orichgrasie€ @otofmaj of clsiui3ack, 3andd whesiridn thBeoypliag e and
abrasive article are renpvably _coupled via coupling nmechanjsm 49. The
abrasi ve tool ofr ?%?Oﬂﬁpﬁlé‘?sq}%ﬁ@f"‘éipFPt‘fuﬁ‘@nE’éfﬁTﬂ?‘?gng%éW £ ShibF RRfudes an
engagenent st r uGtddi&l satth@CHR drfovcha 3bras biv@e plalel cl €. 50. The abrasive
tool of claim49, wherein the engagenment structure includes a structure

sel ected fromthe group of structures consisting of |atches, fasteners,

cl anps, interferende abiative @oheihy oNdainBB3d, 32, 80 r3d| adtdispwhdrietteabrasivd. The
abrasive tool of .any of clginﬁ.48 and 49, wherein the coupling nechani sm

i ncl udes a magn@ticleBrontned wifhing rgeess fdhe Jptec) aj m 51, wherein the magnet is
contained within the plate.53. The abrasive tool of claim52, wherein the
magnet s contai S AR YR ek &ina Pbier B BRE B8N G 001 Of
claim 53, wherein s contal ned W thin the SEpstrace 55 The
abrasi ve t ool ofpaamdyawaf frohmad ostodSurfd@,defimidg Bt reoskweridiimthicpiatc oupl i ng

e%ltalélll\fg totoi1
e naghet

38. The abrasive tool of any of claims 31, 32, 33, 34, 35, and 36, wherein the

engagement structure comprises a fastener.

39. The abrasive tool of any of claims 31, 32, 33, 34, 35, 36, and 38, wherein the

abrasive article is removably coupled to the plate via an interference fit connection.

40. The abrasive tool of any of claims 31, 32, 33, 34, 35, 36, 38, and 39, wherein

the abrasive article is removably coupled to the plate via a clamp.

41. The abrasive tool of any of claims 31, 32, 33, 34, 35, 36, 38, 39, and 40,
wherein the abrasive article and plate are removably coupled via a biased

engagement structure.

42. The abrasive tool of any of claims 31, 32, 33, 34, 35, 36, 38, 39, 40, and 41,

wherein the engagement structure comprises a latch.

43. The abrasive tool of any of claims 31, 32, 33, 34, 35, 36, 38, 39, 40, 41, and 42,

wherein the abrasive article comprises a sealing member.

44. The abrasive tool of any of claims 31, 32, 33, 34, 35, 36, 38, 39, 40, 41, 42, and

43, wherein the plate comprises a sealing member.
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mechani sm conpri ses a sealing nenber di sposed between the plate and the
abrasive article. 56. A nethod of form ng an abrasive article conprising:

pl aci ng awoizoar11bs3adi ng | ayer material on a first naj or PEUSa@e/06496 B
substrate, wherein the substrate conprises an engagenent structure
configured to renovably couple the substrate to a plate; placing a first

| ayer of abrasive grains within the first bonding layer material; placing a

second bondi ng 4nayefk aBRLGE iodl ofafy 3f 8&&RN, IMBED3453H, BACR, Tf 40hA, mmst rate,
wherein the second or, surface i s, opposite the first na or surface;

pl aci ng a secon#d %Mﬂereﬁl ﬂatﬁb%weéﬂ@l%owgﬂwserﬁrﬁ pf%@t%@mw%ﬁ%ﬁ thg 1 ayer

material; and f@&hpg Oaﬂgmamgﬁgngondltloner conprising a first abrasive
surface defined by the first Tayer of abrasive grains on the first nmjor

surface and a second abrasive surface defined by the second | ayer of
abrasi ve grai ns4®mhchbrasiee @odofodif s suhdréis ehe ot protbgiverlybadnpfisglaai m 56,
wherein form ng conprises heating the substrate. 58. The nethod of claim
57, wherein durPPYHEMGTHRY, the substrate is suspended and the first |ayer
of abrasive grains and second | ayer of abrasive grains are spaced apart

from contacting fa 9. The t.ho d g
heating, the su%§?¢§t§HT¥e§B%%%%&8 ?ﬂm§ v%%?#?ér&§§%f$hgﬁﬁg &véfg?furnace
floor, and wher#i and44, apefeinthé ﬂnasﬁxfeatrﬂitﬂaeedmhﬁi‘sésaamcorsl padteaivelidyérer ent hei ght
above the furnace fl oor thag a bq;gon]surface.GO. The net hod of claim57,
wherei n during NEFYRE eSFH@'%HB@?F &V §"8ispended in a horizontal position
above a furnace floor and the first najor surface and second maj or surface

are substantlalig ar.al | el t he e met hod of claim

Ihabr SIVe tool(%%r USg af U{: pad o d0t10ner comgmts ng:
57, wherein during rate an es ions relative to a

starting positioplaanchda stopplng p05|t|on. 62. The met hod of claim 61,
wherei n during he t|‘% & substrate is rotated. 63. The nethod of claim
61, wherein dur hY KRG COMRES B8bstrate is inverted. 64. A method of

dressing a CWP pad Q@ﬁpﬂ’tﬂaﬁdh’z\gmg@@lﬂ@hﬂaﬁ@ sﬁiifacabﬁ%S&&ncﬁrﬁﬁjbﬁéuefa&dbp@oﬁfeesS| ng
machi ne, the abra5|ve rticle eé ori sing a substrate having a first mgjor
surface and a secondHESHPAILLTF opposite the first

a first layer of abrasive grains attached to the first major surface;
a second layer of abrasive grains attached to the second major surface; and
wherein the plate and abrasive article are removably coupled via a coupling

mechanism.

49. The abrasive tool of claim 48, wherein the coupling mechanism includes an

engagement structure attached to the abrasive article.

50. The abrasive tool of claim 49, wherein the engagement structure includes a
structure selected from the group of structures consisting of latches, fasteners,

clamps, interference fit connections, and a combination thereof.

51. The abrasive tool of any of claims 48 and 49, wherein the coupling mechanism

includes a magnet.

52. The abrasive tool of claim 51, wherein the magnet is contained within the

plate.
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maj or surface, wherein the abrasive article conprises a first abrasive
surface at the first major surface of the substrate, and a second abrasive
surface avothw/wessand maj or surface of the substrate, amdTwisesogiomwdshe
abrasive article is mounted on the dressing nmachine to expose the first
abrasive surface; contacting the first abrasive surface to a surface of a
first CVMP pad and noving the first CVMP pad relative to the first abrasive

surface to condsi it abRsivé toosdf R spadlheréin MRIhdgner it PhtAakidastvenarticle to
expose the second abrasive surface; and contacting the second abrasive

surface to a sutHEE aiclea second CMP pad and noving the second CMP pad
relative to the second abrasive surface to condition the second CVWP pad.

65. The met hod | aj m 64 inthe first OV .pad t. d CWP
pad are Gi for it CeoBte oobd ST it Gy SR8 Ena o

wher ei n nmovi ng $ubgrdid.r st CVP pad conprises rotating the CVWP pad relative to
the first abrasive surface. 67. The nethod of any of clainms 64, 65, and 66,
wherein coupling the abrasive article to a dressing machi ne conpri ses
removabl y coupl $hdliichbrasibe asl ofengof ¢leis 4804% apl At evheretnehedauplile pl ate i s
directly coupled to the dressiqgrnach%pekp8. Ehe netﬁfd Qf @H@in167,
wherein the pl at&TPESHICPRREIS 2 eGPy BPE APREIESI S e REGIELY ng machi ne.
69. The net hod afrasbleaitivldd8, wherein the plate is affixed to the holder via
fasteners extending axially through a portion of the holder and a portion
of the plate. 70. The nmethod of any of clains 64, 65, 66, and 67, wherein

i nverting the affrasimgthodpf forhmgeorpriisesticle epropisng: t he abrasive article

fromthe plate;linver%i t.he ahrasiv art'gle: anq coygling t he abrasive
. cntl%a IS ndlnﬁ l%yer materidl off a gs ngjor surtace substfate

article to the % ate, erel he second abrasrve surface 1I's €xposed to

conduct a condi whoein g sohematdooprises in eidagemet hiogtoé caifiginmy tremahabiei n

during renoving thg ﬁbrgS| e ar kqle fromthe plate, the plate remains
coupl ed to the WFBENHYOHEEPA® 2. An abrasive tool conprising: a CWP pad
condi tioner i nchludhd@first layer of abrasive grains within the first bonding layer material;

placing a second bonding layer material on a second major surface of the substrate,
wherein the second major surface is opposite the first major surface;

placing a second layer of abrasive grains within the second bonding layer material;
and

forming a CMP pad conditioner comprising a first abrasive surface defined by the
first layer of abrasive grains on the first major surface and a second abrasive

surface defined by the second layer of abrasive grains on the second major surface.
57. The method of claim 56, wherein forming comprises heating the substrate.

58. The method of claim 57, wherein during heating, the substrate is suspended
and the first layer of abrasive grains and second layer of abrasive grains are spaced

apart from contacting surfaces.

59. The method of claim 57, wherein during heating, the substrate is suspended in
a vertical position above a furnace floor, and wherein a top portion of the substrate

is at a different height above the furnace floor than a bottom surface.
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a substrate having a first major surface, a second major surface opposite
the first major surface, and a side surface extendi ng between the first
maj or surwaceltanossthe second major; a first |ayer of abrPasivsecogoeions
attached to the first major surface; a second |ayer of abrasive grains
attached to the second major surface; and a groove extending peripherally
around a side surface of the substrate. 73. The abrasive tool of claim72,

wher ei n the groQyermdeldnRASalatR Y. S¥ciMa@einghtand] Mg sibagitals! suspleﬁwarud 74.
The abrasive tool of any of clains 72 and 73, wherein the CWVP

condi ti oner con“b]f’(?rézé%ta]d’oﬁlé@%?‘%ﬁe§l§‘1‘rf1”a‘@é]0@5<%nélﬁhﬁ gt IB@PK/\%‘éﬁ%CGtar’i’éSF‘ioflgt maj or

surface and a singigr SkfafEKE subéfantiall %aﬁhéla&h\é@uﬁlg&lﬂdaf claim 74, wherein the
tapered surface extends between t first major surface and the groove. 76.

The abrasive tool of any of clains 72 73, and 74, further conprising a
pl at e havi ng a @l atie nhdghd ogonfm ngﬁﬂrelhodlrrﬁgwabdgythsmpdrﬁe tienghe CVP pad
conditioner. 77. The abrasive tool of clajm 76, wherein the plate conprises
a central openl%ltlo?%relﬁﬁ%toe?b?%?ws’ct@l%Fm(i)? SPDREROFEO wher ei n t he pl at e

conprises a recess in a rear surface extending circunferentially around the

central opening tool of.cla n t pl ate
conprises a cav?zt ﬁé’ﬂeglho i 61% éfa }1693“?% é‘eatﬂllgbtg? ﬁ@nﬁtgfséo%!égy froma
front surface and configured to contain the CVMP pad conditioner. 80. The

abrasi ve tool of; Gy %‘nﬁ@ﬂ?o% of A B, QVhten:?n %%Xat&%%%k&%@m ihefikg Cavity

portion and a second cavity porti’on, erel ad conditioner is
configured to be engaged within the f| rst cavity portion. 81. The abrasive

tool of claim 8§ m{hghlafgllggn%edcmﬁpg@ygn%ﬁhsgl%rt| on conprises a smaller
wi dth than the first cavity portion he abrasive tool of claim79,

further conpri s¢aupling pelirastyppitiglerted diessinemedhimeatha ebrayive #itiele eomapresangia y.  83.
The abrasive t O%Ibstpafte @v@ﬁgﬂ f%%ﬁn'%m LAAQR ShE sRBAk fnd fn opﬁﬂfabcggﬂr?ggte Jﬁe ARyt t he

first major surface o ' condi t 1 oner an ass st ate.
The abrasi ve tomajooﬁurﬁtawlmr?@,th@\mase\rerarmdh@cq@lmtS@ aclonbrasios smfﬂcenqhgerrent

first major surface of the substrate, and a second abrasive surface at the second
major surface of the substrate, and wherein the abrasive article is mounted on the
dressing machine to expose the first abrasive surface;

contacting the first abrasive surface to a surface of a first CMP pad and moving the
first CMP pad relative to the first abrasive surface to condition the first CMP pad;
inverting the abrasive article to expose the second abrasive surface; and

contacting the second abrasive surface to a surface of a second CMP pad and
moving the second CMP pad relative to the second abrasive surface to condition

the second CMP pad.

65. The method of claim 64, wherein the first CMP pad and the second CMP pad
are different CMP pads.

66. The method of any of claims 64 and 65, wherein moving the first CMP pad

comprises rotating the CMP pad relative to the first abrasive surface.

67. The method of any of claims 64, 65, and 66, wherein coupling the abrasive
article to a dressing machine comprises removably coupling the abrasive article to a

plate, wherein the plate is directly coupled to the dressing machine.
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structure conprising an armextending axially outward fromthe body of the
pl ate. 85. The abrasive tool of claim84, wherein the armconprises a plate
groove exwendiogos3adi ally i nward. 86. The abrasive t ool Pofi/ush@oms®4l
wherein the armconprises a flange portion extending radially inward into a
cavity. 87. The abrasive tool of claim79, the plate conprises an arm
conprising a recess. 88. The abrasive tool of claim87, wherein a resilient

nenber is di spogedriginidiidd dfBRink 6T &dRreiBile plhitas aldcas ctlddadk hefdecdfahem 87,
wherein the recess contains a pliable material. 90. The abrasive tool of

clai m 87, wher ef®stHgenasPRe-conprises a first armportion and a second arm
portion, and wherein the recess is |ocated between the first arm portion

and t he second ortion.. 91. The abrasiyve .toal of claim 90, wherein the
F1rst arm por ti Gh T Medhii g aPanol o ietub e bltd i sene bebo RIS P eron. o2
The abrasi ve t ogdtendfngarislithrelghiaportitd of thd hoilds andngorton oftiRpRitd) t he plate
conprises a cavity conprising a generally circular surface interrupted by
flat portions. 93. The abrasive tool of any of clainms 72, 73, 74, 76, and
92, wherein t he7(CNRepathoclardnyt ofctedms 64161 66 esl @&, ghoremahveyting thealiraive
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article Compriscs:

removing the abrasive article from the plate;

inverting the abrasive article; and

coupling the abrasive article to the plate, wherein the second abrasive surface is

exposed to conduct a conditioning operation.

71. The method of claim 70, wherein during removing the abrasive article from the

plate, the plate remains coupled to the dressing machine.

72. An abrasive tool comprising:

a CMP pad conditioner including:
a substrate having a first major surface, a second major surface opposite the
first major surface, and a side surface extending between the first major
surface and the second major;
a first layer of abrasive grains attached to the first major surface;
a second layer of abrasive grains attached to the second major surface; and

a groove extending peripherally around a side surface of the substrate.

73. The abrasive tool of claim 72, wherein the groove defines a convex shape

extending radially inward.

74. The abrasive tool of any of claims 72 and 73, wherein the CMP pad
conditioner comprises a tapered surface extending between the first major surface

and a side surface.

75. The abrasive tool of claim 74, wherein the tapered surface extends between the

first major surface and the groove.
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76. The abrasive tool of any of claims 72, 73, and 74, further comprising a plate
having a plate body configured to removably couple to the CMP pad conditioner.

77. The abrasive tool of claim 76, wherein the plate comprises a central opening.

78. The abrasive tool of claim 76, wherein the plate comprises a recess in a rear

surface extending circumferentially around the central opening.

79. The abrasive tool of claim 76, wherein the plate comprises a cavity extending
radially inward into the plate body from a front surface and configured to contain

the CMP pad conditioner.

80. The abrasive tool of claim 79, wherein the cavity comprises a first cavity
portion and a second cavity portion, and wherein the CMP pad conditioner is

configured to be engaged within the first cavity portion.

81. The abrasive tool of claim 80, wherein the second cavity portion comprises a

smaller width than the first cavity portion.

82. The abrasive tool of claim 79, further comprising a pad configured to be

contained within the cavity.

83. The abrasive tool of claim 82, wherein the pad is configured to abut the first

major surface of the CMP pad conditioner in an assembled state.

84. The abrasive tool of claim 79, wherein the plate comprises an engagement

structure comprising an arm extending axially outward from the body of the plate.

85. The abrasive tool of claim 84, wherein the arm comprises a plate groove

extending radially inward.

86. The abrasive tool of claim 84, wherein the arm comprises a flange portion

extending radially inward into a cavity.

87. The abrasive tool of claim 79, the plate comprises an arm comprising a recess.
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88. The abrasive tool of claim 87, wherein a resilient member is disposed within

the recess.

89. The abrasive tool of claim 87, wherein the recess contains a pliable material.

90. The abrasive tool of claim 87, wherein the arm comprises a first arm portion
and a second arm portion, and wherein the recess is located between the first arm

portion and the second arm portion.

91. The abrasive tool of claim 90, wherein the first arm portion is configured to

move toward the second arm portion.

92. The abrasive tool of any of claims 72, 73, 74, and 76, wherein the plate
comprises a cavity comprising a generally circular surface interrupted by flat

portions.

93. The abrasive tool of any of claims 72, 73, 74, 76, and 92, wherein the CMP pad
conditioner comprises a generally circular cross-sectional contour interrupted by

flat portions.
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