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CMP RETAI NI NGRI NG PRI ORI TY APPLI CATI ON Thi s
application clains priority to U S. Provisional Patent
wa\pbilzEBe on No. 60/ 684, 151, filed May 24, 200BCT/0B20061620036
same title, the disclosure of which is hereby
i ncorporated by reference in its entirety, and U. S
Provi sional Patent Application No. 60/765,995, filed
February 6, 2006, ofhfierEd (&g he discl osure of
whi ch is hereby incorporate y reference in its
entirety. FIELD OF THE INVENTICN The present invention
relates to a retainigg Pﬁi ?‘-ﬁg sem conduct or
wafers in a chen1ca| anlc I'shi ng appar at us.
BACHGR@pMzatbn Flkims| pWEtsrl’tb(E\S IRro'egpual @dtenu Applicationcdnm 66484,151,
d subs
ﬁlésalo F\)If%o%ép V?ﬁ?? nl)fc %ﬁdslé{ﬁxh Ot{tle ‘t*r%eé] tsc&f ﬁ%fc’e’ d(e)P Wl ;h i h%Fe#ay incorporated by
refemencku é |1tse¢ntsﬁm mﬁhdﬂ.&t Pmelsmnal Patsnt! Applwetlérﬁ)mt H00165,995, filed

el P S B 200 A ol hyrne

in teemtiretgposi t ed and etched, the uppernost surface of
the substrate can becone increasingly non-planar.
Non- pl anar surfaces can cause problens in the

phot ol i t hogr aphi c spgng)oﬁitmﬁ}nnnﬁgoated CIrCUIt
fabrication process. As ),. it is necessary t

per iTBEPEAR: JysrtigRdriaes i ; éet§’é‘ﬁ8 OB el ing sppandpgior wafers in a
chétichiaf&@hakHI SRR abfarﬁpspr ocess in which _

i nterconnecting netal lines are forned by isolating

dielectrics. In damascening, an interconnecting

pattern is fi rStBACkGRWb@@HB’D@'@EN’ﬁRﬁ\I' n the layer

of dielectric, and then netal iIs deposited to fill in

t he Integraiid icirguitsr eanchre ormest cas setieandictera publsieatese attistladly  silicon

- | | .
wagg mygﬂe% s_eﬁg&%gmegg%m%o flc§ Iuggveg %{}g)@&{dhﬁ% aﬂﬁ] qsulgtlve layers on the
wat¢re fiinguitry fessrasdan &k eishethardftenedch dayer I@fdepcslwcb Aftaretsériad of layers
r f

ha%;] ectl, £ i_)(gnbgt(e: Za)rﬁﬁ Ce;t l%golstﬁé I"T‘g%égr&cgalr ?tln'téa o thfe subtslﬁate can become
mqmcnsmgb/encmf-plmf am-Phren anifzas ican causel pdmbﬂannﬂ ini tha phibtolithegraphic

nect i attern.
s of P B B B B0 R PRt R T gipdically
platnarufeahmdmitcaiduatmsﬁbmtersaﬁhdeng geonet r y using a CWP
process instead of etching. .In dana ceng . .
Pl DRSNS ot D Bbb hich TS BBhinegmEBb S B e bygsolating
dleﬁdc&n:s C e dhufaserad, tag ﬁlﬁelbblﬁiect‘mgbﬂa&emtlb i 0l gfaBRidallyeddfited in the

30l G B SEhE EPOUELS T it ey ibg neois. Bxcess metal

caiP eI @bt b dhethRbLMNEchRAILAISHUIREIn® APlandMdaGdh) €CRINRS-Rechanical
chen1ca||¥ reactjve slurry, is used to polish the

HoMP).seheq aliedophenpiealgnashanice] elamppizationy seferstte a method of
rerh&ﬁ’t%sla%ér@ BF&h@Yl?rBuéh%eﬂ@al-ﬁ@é}ﬁglcﬂ%llﬁﬁﬁig b2riQieOA for'the purpose of

pl ace a retaining ring. Typically t
surface planarlzatlon and definition of the metal 1nterconnect1ng pattern. Dual damascene is a

modified version of the damascene process that is used to form metal interconnecting geometry
using a CMP process instead of metal etching. In dual damascene, two interlayer dielectric
patterning steps and one CMP step create a pattern that would otherwise require two patterning
steps and two metal CMP steps when using a conventional damascene process.
In a typical CMP operation, a rotating polishing pad, which receives a chemically
reactive slurry, is used to polish the outermost surface of the substrate. The substrate is
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substrate and retaining ring are nounted on a carrier
or polishing head. A controlled force is exerted on
wa bweseii8i rate by the carrier head to press theCT/US2006/020036
substrate against the polishing pad. The novenent of
t he polishing pad across the surface of the substrate
poé'&ﬂ%%‘so‘ﬁﬁtﬂéq’ P%JFS%’("& 56 FHdibeld| inyplagscbyha drainingating, Typically the

subshaRVAad rétﬁi%[ﬁgtrh% dr@fRuMEd big caribs b Iﬁﬂiﬁhmg H@adm%‘ Ebﬁiﬁﬂl}éd force is
used to perform CMP is_highly sophistica
exgiisi Phidftsubsate hygthgicprriep headdp maess (the tibstrase egatursé rt}ees@hshmg pad.

THeNBERmBACO ST BoRAMRARA HeR s Ofhe tst?l?ac%q}f'tmgtlr&tg @&uses material to be

requi re frequent replacenment during the I shi
cherpispllt andrmqchanicadly memovsd fiemstheyfice ol mubytrat@ t he h| gh

COStrge Q{acﬁwxg u%tooéerfoﬁﬁm m%@? QB;thétﬁ:atreH te\ﬁﬁf? %@%&n&g costing

ring, which Serves to contain a
miffipns of delldse| higverthaless; ithesglare Asme lspomponentm of therpquipraert thad require

ﬁeﬁ}xﬁ% gépqﬁelgng?toﬁﬁnizlg tﬁé’]gol H;]Eg gurgﬁpfﬁafggnlﬂrr Sutd %tﬁnai:ﬁc?{glg tg ghe high
costelof CAEP.t Pae of sleesevicompanents fis thhe'ytamarg tivez, Ivﬂﬂ)dhasbe\das to contain and

o o A 8 TR TS e g o

tinvd tn gnaniifaetureatainiigings] 4ngd temaxibizeaberpurblsiBy Fuch 1’&%@ @s well as the
ea%pﬁh{q@cngge fron1q Mﬁar resistant plastic materia

QU Huch ey eanbe replageficet one (PEEK), and an upper
portion, or backbone portion, nmade froma stiffer and

nore wear resista rial ch as a ceramc or a
ceramc filled pog§hﬁ$k' Bﬁﬁﬁngﬁgyngortion or
bac ke Rebbdimehedetha hyenedes EHReska0 H‘Ie@helnlib%l ?&ﬂ%ﬁfng rdBfing ring.

base portion can be generally defjned
The JefaioBig: uRg Faybe Gomparsd of ¢ 'éﬂ§? dprtio rm%ﬁ?efrorara Wadiaresistant plastic
matéiaf, 266h adPolyRR&GEhENKBonA(FEEK)! Q&ﬁeﬁ? 8P YottloRNor B4&bone portion,
base portlon can additional Iy include channel s
mads fionyp §GiTer angh more vear essistont maiedalt suchias 4 epnamic uraf eeeamic filled
fef. 2
rob i 20 b Bl RERUER UGS LRI, e gor. i
baggarortigpncaniiet graerally dlefiehdsbyaa fatupasitdontacixig sirface;|aaroutdr ksgrface, an
1nn'i:p§urfa|§§l M%;?_%é? rfrﬁé%gage egs%]?oﬁmﬁﬁ hTBc!'ga g Ip?lrtlg)ﬁ lggrreaddltlonally include -
channels extending frbmrthd outgr suffadsas ﬁesnmrtshrfaoh e &dditate trsmfetr of slurry to

anJ‘ﬁln?sthp 4 #éétg lt'bnﬁg] l{sﬁet dﬁugllgg grber | O f c?%#%ﬁ,ﬁéx%e%%e%ludes a

plumimy Qﬁcmulaerlb’a:thattsenvg to‘ dradtes Bend vafh thé O&ﬁrm&lﬂ@@maﬁﬂalo TheFecessed

and..a bondi n nc one. o
rof oy 0O S B R e aTR BE e VoS by v
ret&ining riagrixodiatiedtts atGMP Sysltefnﬁ eThdBhgy ?ed@icﬁﬁdn@'poft% mhd€comprise
backbone parti.on or ugg gortlon or exa

ong.Qr more mQun "‘%gmﬂfﬂs’yﬂ’e ag jouteg, gedeepandyy, gﬁmqﬁg felgee that may

incfidé Bneddt nkidFé kibs, @BarRelsYorRIcomBinglidnalf thegé. t he base or
Iomer ortion, In other enmbodi ments the unfilled

pol Pricme smbopimantstthe stiffer nolaner watariabforghe paskbpneppartionopr upper
por€iai) f@lee d@béiﬁﬁhcoﬁﬂéa poliene? hdidrBi, dah bk @9ePAbMER bnto an unfilled

material for the backbone portion or ugper portion.
polymer material for the base or lower portion. In other embodiments the unfilled polymer

g

material for the base portion or lower portion can be overmolded onto the stiffer filled polymer
material for the backbone portion or upper portion.
In a further embodiment of the CMP retaining ring, the base portion fully surrounds the
backbone portion, such that the backbone portion is fully encapsulated within the base portion.
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In a further enbodi ment of the CMP retaining ring, the
base portion fully surrounds the backbone portion,
waeemh/12118t t he backbone portion is fully encapBCi/asm®de020036
wi thin the base portion. The base portion can be
generally defined by a flat pad-contacting surface, an
The biseIpoftionfeat Be gemprailp Ideﬁineﬂ lbyfaaﬂaepadacrmitaatmgmlp@ﬁe, ei puteTiwgface, an

. base_port | on can .ad ona i ncl
inngg EEFR Y P B HE- ooy Yon @S S M channels extending
frohP tHeagitdr duafae tormesﬁﬁarr sOffacl tor Bayilitace aacfeh rafmhtﬂ'}eto and from the

substrate ol i, shed dur] the pro s. . The,
subsgate;ty ﬁefn?wﬁg dufipg, fhg queces: pJFIEﬁ base WQ'(S’P TR ipclides agﬂiurahty of
cu&h?t rlla"sQﬁét%eﬁ@ toCért@‘ﬁé & bando@1il thal dvérn{dggdtﬁﬂa&éri‘ﬁ:h: be_dretallmrég ring may
mat er i al he retaining ring ma It d.nclude . .
adgimppally haleds AHuraRlg SLLOTF WL Wbl ey et i Fisining ring
is Mﬂcﬁéﬁ foheck@t L8N IrHei iy shépeattasidlons p&lﬁoﬂ nfayRofpfitethe or more
The ring shapéd backbone portion may one or
mavsties Frgtres, adnier adasr asoutesdgs; Aad a émj@ﬂg SH aﬁ@rmaada%lude one or
m(ﬂ'Q Eb? cﬁﬁﬂgl% NG aYmbAGEor m&sgﬁuat's&’«?é WG AL O WEK e overmolded

annel s, or a conbination of these, that serve
baseopmlgap'@tealabohusumtm amrhodisent, tht Bass nosticn ﬁd}vpm@mded around the

Ty e e T U
bac IAlmoerdsarpaget afcm dnsboflimdny oB thedpecntion isoflemurah rigidity prgpddesl by the
ortion. van [ t

ce{%m} r?{ cgrﬁimlc f;l ﬁ?cﬁg&?l%?rl@ %Eglaf?liﬁg %ov ﬂgeéo% IJQ ebogee grtlocr:l of the

rehﬁfnmg&ir@mT(hisfrlgldl’@dequleg/aeaimnal@t(bfqrmbtlmnseddllmh@ aftaghment of the

backbo orti tai nin Thi
PGt PRAHEE dbe SOPTASTLS. Gl bl i ptpgraton and
cohpgesélbiligCohimatingtar leed teimiumivagdisiribatiancf fosdecess theging, which
conpr s&(fﬁilit .nd;ltheretalnlngrlng Def ormati on and
CAS PR GES LS hP‘?&%l MR ng can | ead to an uneven

di stamothet b@an@be bOKCEMBEdIAGE dfhke pﬂeﬁ@t inventidh Eahls%ar resistance
undesi red, changes .in gl nmensj ons, ot r adv %né\%g ”
anﬁﬁlaé%ﬁcﬂfﬁ%tfas%f’o‘?lﬂ%o the ZelpipIng Fipgn p%en{ © sen invention
pré A& S L@aase y@t%xﬂl@ﬁhﬂeﬁélttﬂat pfevbhie clipsific @D&r&dl@r[g &ffthd sidstrate edge

nbodi nents of the pres i nventi.on

retaining rin ﬁ
whsF i kﬂéual"lﬂ?ﬁgﬁ’l teying Phidg resvgingiear o8] O fiige whew dhfantacts the
oggh ¢dag or cracki ng of the substrate edge where it | S
supported by the ring while reducing wear on_the rin
whermofher @émné@@@ «ft ave eybodimpitnef Blﬁdpres&nbﬂl}*/émwaﬂd%m?@%d bond
strg%%ﬁ‘ge hoREd bAE 91&191?@&%3.'0@&1@ b®dnd. ST He'&%ﬁm created
treng t etween the over nol ase portion and
in ttdicinding ppmon obths basehwrigdnrag Lba@krbom mrtl@? eldheptaiping ppg allow for a
o)
<D B G IE ARS5,PE! [ OPEBEFLAENE 1y opbimens
utiimmgenjecmt adldidge thitrive ribs ed weds tcamrbelcseamdewhmh dE@iVlde increased
b enbodi ments utilizing injection nolding,
Oflﬂllnﬁﬁ‘é : ef'%tg and wal | s can be created which provide
I ncrapgrRel acb@ﬂtdgeﬂ@f anghitinengohthe Aresént énvestibnais teasge)f caﬁplication of
R TS By h GAso R Ty gl the s o

the Rdigink Filg BaseGRaHN fAtiRtakAe B&lsport bf s edandr foann thet sbstrate. The
dl\(?el?lgtgesnlt gpen?ngs to the channels on the inside and outside of the ring and between adjacent
pads or foil shaped pads facilitates the transport of slurry to and from the substrate.

Another advantage of an embodiment of the present invention is decreased cost and

maintenance. The retaining ring is durable and has to be replaced less often due to its rigid
3
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the retaining ring base portion facilitate the

transport of slurry to and fromthe substrate. The
walpaengsd openi ngs to the channel s on the i nsP@EUS2906/020036

outside of the ring and between adj acent pads or foil

shaped pads facilitates the transport of slurry to and _
upHfer qoTtidnearslutysarr wsistantAloweh eertiauy aFiteaingection arplding oad pxeAmolding

he Rpr.es avent kon .j eqL e i I
oSk £ 550 DSBRAD A ACGLPBRR, SRRl s 1
additior, dp |elimérchtihg swtad fftoenaltimea part of therretginéhgoyner inpesrtiodiseents of the
.and wear r.esistant lower portjaon. .The.inj hon_
lnvﬁé)}foé‘f QTRHED oSy ST %aétrl %?occ? 3 énsatl§£ eiar&?og%tfl&eegt parfigles can be
sighifitaitlyi rRudedng dintingibd ovhen nipd eetainidg irimgXipeaxposed to acidic or other

l_grocesﬁg?s. Ln addition, by elimnating netal from all
CorgsIvg P8 fhemiigSet aining ring in embodi ments of the
i nvention, corrosion and netal particle contamn nation

p

ol i nat od whorbEE TSCIRATIER PFde beARY o oo ©f
elimnate e e o]

aci gk 19§ ao%ér t1OVi6v0 SF & EMPGbiaRivethgClbeutiliag kd ASemtBRinkht of the
DESCRI PTI THE FIGURES FIG 1 is a perspective

Previ‘?l’éWV_SPtioé‘-Cl\/P retaining ring according to an _
enbp, eRd 20{ielnEr BeCERBtpoktiredt hoOMPFietainidg irfagladtb@ig to an
of the base portion of a CMP retaining ring according
empedimantefitiediresenfinymtiphe present invention. FIG 3 is a

di agipm 0% qfhefMD 9 %gmﬁ%leﬁiﬂl%gaa EMB Rl Yinactbiafhg to an

according to -an ) nt of the present invention.
emppdiment df ghegpreseptinsitiohe base portion of a CW

ret gji ri a di ANE i iRk e ding
LD 005 L WGP D0 Ao TR, ccrans o o
empoditmientrof dife res@MAnyeation.ni ng ri ng according to an
enbpgi nent _ of the.,.pr [ t .QNea Bl (30 6. 1 :
CTOPR N S PGB BTN il oot o n
embodiodntaftie ppésehthiaventiesent i nvention. FIG 7Ais a

SR RS B\ 1 BV LSRR At o
pres@f invenitadn. vi ew of a CMP retaining ring taken along the
B e o R RS AR A
Figkepent invention FIG 8B is a perspective view of a
eﬁ‘zggﬁ (r)?g:»]llﬁ ggfo(s)g Wgti%grg\?{:o I?nl {qtcaglﬂgg ra%gg toa[(grll g]gngt tge ﬂrrlle 7B-7B in
FIG. 1.
FIG. 8A is a perspective view of a CMP retaining ring according to an embodiment of
the present invention
FIG. 8B is a perspective view of a base portion of a CMP retaining ring according to an
embodiment of the present invention.
FIG. 8C is a perspective view of a backbone portion of a CMP retaining ring according
to an embodiment of the present invention.
FIG. 9A is a perspective view of a backbone portion of a CMP retaining ring according
to an embodiment of the present invention.
FIG. 9B is a cross sectional view taken along the line 9B-9B in FIG. 9A.
FIGS. 10A and 10B are cross sectional views taken along the line 10-10 in FIG. 8A.
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FIG 8C is a perspective view of a backbone portion of

a CMP retaining ring according to an enbodi nent of the
w@e@saeit7sé nvention. FIG 9A is a perspective vPEIWUST00&020036

backbone portion of a CMP retaining ring according to

an enbodi nent of the present invention. FIG 9B is a

Cr OBI§. $dd 4 parsplectivecview ak the battomgide 1o 2|GMB rgEnidB ring according to

FI G '9A't E GS. 19A antd 10B are cross sectional views
an prapediment hipe PIETT IE™MP- 10 in FIG BAFIG 11 is a
perBge et iveparspativaf view ef b @MP ratanidg riog accollf toednadnmhodgnent of
ring according to an enbodi nent of the present
theipﬁ‘??g‘?‘ft“i“’ﬁﬂt.‘mlil G 12 is a perspective view of a CW :

r et FiQNi10Gs ldl fspRESRI dbNdbftDp@tioe b i bt of at¢MP retaining ring

present invention. FIG 13 1s.a perspective view of a
acchphing tgan gmbediment f thsArSFNANERE Y et ai ni ng ri ng

accpicdilfgs 4 Blodure BN Gf ARl cftading aRh ©F @ UMP Potaifiihp @ifig according

FIG 14 is a close-up view of a pad contacting area of

to gp eoppodimephefihepressnhveltioBr di ng to an enbodi nent of the

Pr e 5 i VGHs s@BiondTlviéw thien! a‘fo%tﬁélﬂﬁ:slssﬁqhimgﬂ%.. vi ew
taken along the line 15-15 in Fig. 13. FIG 16 is a . . .
perElsedbi e perengctive weyorta pertion of e brstombef 8fCMF agfpining ring

ac%?&eitzée 0 Y mbb e AT ‘ﬁ%ﬂi&%litgigveﬂﬂorﬁ nmbodi nent of the

t invention. . I's a perspective viewof a |
por FiGerl 70 a passpsotiteoviewfofza ontion of dhenbettpny ohg CMP retaining ring

acc%?cé?é %?H gmi)gdiﬁlgnte({mg;rg@ﬁ]ttin qbhe present invention.

I's"a cross sectional view of a CWP retaining
ri nBIGad8 ds altnogs teotienal wimvod iafBVIP ratdining eing pecoeding to an embodiment

,nvention i:OIG 19 is a perspective view of a CW

of e PLESHI I M%By according to an embodi ment of the
pr eBENt19iis1y parspeotivd view of laeSMP ectdiemg iring aagpdingtaisn erfpa@iment of

20 is .a graph displayi.ng flexure testing results of a
the(ﬂwe’i’té{wfgﬁ?‘ﬂﬁ‘ arq’eﬁgfeg%‘&%? #RE o an embodi nent of the
pr eBERN R0iiy gaph ddplafinGfleRurd tdséngrepets Hif @ (INIP ectainiag/ring aecording

portion of fractured CMP retaining ring according to
to 3 erehAdBRg © BeSThEVE8ent invention. FIG 22 is a

t abFRs. 9 $9h pirkprdtivNibw @b pbedhiond flatttedtCMP fretainiulyiring according
retaining ring according to an enbodi nent of the
to #y @akodimenh olHe PIPENt VERHOB3 | s a cross sectional view

of AP i§ £idlMifHayiddShlB&f sthd@silR ofR EVIP @ethiimBtringfaccording
the present invention. FIG 24 1s a cross sectional
to g} esppagiment cfithe preselt IVARHION ng according to an
enbpfl BN a cross sectional view of a CMP retaining ring according to an embodiment
of the present invention.
FIG. 24 is a cross sectional view of a CMP retaining ring according to an embodiment
of the present invention.
FIG. 25 is a perspective view of a portion of the bottom of a CMP retaining ring
according to an embodiment of the present invention.
FIG. 26 is a perspective view of a portion of the bottom of a CMP retaining ring
according to an embodiment of the present invention.
FIG. 27 is a perspective view of a portion of the bottom of a CMP retaining ring
according to an embodiment of the present invention.

FIG. 28 is a cross sectional view of a CMP retaining ring according to an embodiment

of the present invention.
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of the present invention. FIG 25 is a perspective
view of a portion of the bottomof a CWVP retaining
WO 20vg/120080r di ng to an enbodi nent of the presenPCT/US2006/020036
invention. FIG 26 is a perspective view of a portion
of the bottomof a CVWP retaining ring according to an
emb &&E mdhis actoss kestiprad yistt ofj MR Tpiginingmring acpording tan embodiment
ofﬂ?erp?é’s%ﬁttihyeﬂti jew of a portion of the bottomof a CW
rettarning ring according to an enbodi nent of the
pr e$E@1 30Aveanicyerhed dew2df ¢ne embadisent Edhé basgl poytiennof a CMP

. L0 ' ] . .enbodi ment of

B T S S At

vi eWWIGf 3GB GMPcrost sdctiomgiewi ofgthabewr mhirtiap ¢foa &MP retaining ring taken

emhodi of resent invention. FIG 3CA is an
al%n\%g}nﬁggggbpéﬂf%@%ggé enbodi nent of the base portion of

a CWIRGr3Htiaambvghdad Rigwadfone dinhgfimenta therbascparibot ofaf CNViReetaining
.present inventiaqn. Fl 3B is a.cross section view of
rifgageg o ] PR it o RaBereat ARG T ng. taken &l ong

| i nF1GH3-i80 Berspectildviewd Ofthe EmGodidedt depicd iV, Bead vi ew

of one enbodi ment of the base portion of a CW

retaining ring according to an enbodi nent of the

present invention. FIG 32 is a perspective view of

t he enbodi nent depicted in FIG 31. DETAILED

DESCRI PTI ON OF THE | NVENTI ON Referring to FIG 1,

there can be seen a CVWP retaining ring 100 accordi ng

to an enbodi nent of the present invention. Retaining

ring 100 conprises a | ower or base portion 102 and an

upper or bacmqmmjﬁ@ﬁ% B e VNN 0 FIG - 2

and FIG 4, a separated view é\% | ower base portion 102

accdefinieg toFER briherdicarrhe skn pHeMBristining ring dAP iageprding to an

. . .ti0 i e : i .

erfiBfoRit BERR preBR Rl oRet e RSl e AP B Be porton
102 ané an sppef erdmcki@Be pertiompder rim 114, and a recessed

portj on.120. sed ign 1 funth [ .

o1 LRSTgE By B a5 8BRS, 2 5" Soretl o0 o FENeh e Borion 102
actdrdimgde chni erslerdiméro| efsthd peserRi ingentidd) cewrbeesectio Basatperteon 102 is

sol j d ng. wh er back e portion i ver.nol de
seBifely G080 By Pu b OGRS 10 SR ERehgEfot JOEKE er Sifece 108, an
upbﬁtrah N1 @nd b Rgeddyd porgore o, IRjacés‘Md(S}iddrﬂitgl' mlfmmdl ﬁrrchdgs‘ a plurality of
.the rjng 100. Base por.tion 102 addjtio o udes
ciHARHE L GILoas s 118 kedeinaat R Bur ibs 410 PaEE o create a
sofk® BortdOwhePperBAtkRAE pdrfldn isFivBinolded oatoebas pattiombiridprovide strength
respect, to retaining ring. 100, such th%t the ribs ar

. ( e .
to dhm EtaiRNE AIng\PYRIFYSIEBE (iSRS enbedingHrE &ingi 190 nPase mgrtion 102
addf8Bndlfy inBlubSE chahh&s 6P Srddfve LY 86 RRIAIAS frobP outer surface 106 to inner

surface 108. Ribs 110 are axial with respect to retaining ring 100, such that the ribs are

substantially vertically oriented when retaining ring 100 is in use. The use of overmolding, to
create a thermo-physical bond between multiple pieces, is disclosed in U.S. Patent No.
6,428,729, the disclosure of which is hereby incorporated by reference.

Referring now to FIG. 3, there can be seen a chemical mechanical polishing system 200
utilizing a CMP retaining ring 100 according to an embodiment of the present invention. In
practice, embodiments of the CMP retaining ring of the present invention, for example
retaining ring 100, can be affixed by mounting fixtures on the ring to carrier head assembly
202 of a CMP system 200, with top surface 124 of retaining ring 100 flush with carrier head

6
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create a therno-physical bond between nultiple pieces,
is disclosed in U S. Patent No. 6,428,729, the
wale@ehizssr e of which is hereby incorporated byPCT/US2006/020036
reference. Referring nowto FIG 3, there can be seen
a cheni cal nechanical polishing system 200 utilizing a
asEvBlyr 202 M sgme iemyodioBnta dbo reldinige tringalPOctrd oleti fpéiqnedogy inserting

fast(t%gr ik q’%%%%ﬁ%}pt\rﬁfe%gécg ESG:{*%I&HQﬁ tahd: fato t@’;}%nﬁﬁg fh%IeQ on tcgmer head

esent 1 nven
asexiypLE. r Bastngi ingertsi cag lﬁbomsertcdtmtbeetammgm {1 dtumgtthﬂ gnjection

;
st BERenfiob e (b Tlhlq & TGS RF BT rBlogf or they

cafl B0 inkdrted Imarm:illy (Iaﬂtemee Iinsbxe.ﬁdla@S eorbpryse@ 0Panyl snitabdemmaterial, including

tst e faste
PR TRES sterle AL R P bkt atvRT e FHE B ands brought
intoodo@ctlvfth aqﬁbhlslﬂhg) padR06s Bondnngriacd 884 ofretaiing einghi@dtontacts
ssenbl gOf Fastener_ jnserts can be . inserted
pO? éa #P@

SRR R G0r ToRPoIDbM R H cPrets  BUK B HOPEeRG Gu8 o opposing

roffiGfRE fovces iMPteddy dxfesWoBd msﬁamyylcw detirsp) Bf‘eﬁ@ﬁdﬁﬂly reactive
to the nol di ng &@ocess hey can be | ser

h%ﬁlnarawr;bmaﬁa%% s I ARt 0 @Sﬁacbéo%&%s T@&ﬂ[&?ncaﬂv rate at which

matsiidl R0 &L £6th e subfiedidiSiaNaciRRRdSs a1v vathaiphbeds cﬁxte?@lnt channel
A substrate 204 is supported wthin retalnlng ring

opamiaiesi & ¥ dunghtl 08 and ovteini Ycurfapestn bagsorqrden HY %far@tam rmg 100,
fa%fgﬁta{eq 2adls @P@f o ﬁu% of Sﬂeﬁ'h&'llg) %aﬁilwlé%o%ﬁﬂ R e outside of the

I ng ol i shing pad 206 operates to
re'i@mlmgsmlgt }O@ tg ubes subawg 2094 Chymeks or gpoves hg m@x he P@htaqi during the

em ca reactive 1'i qui or co natlon
of Bhssepmsompleedmtobthempa®n20&ﬂénb trgmd aopbﬁﬁanmeﬁhaMy

re

pobifeteleeyn APLERL FPBFM Dyl Sy AR MO, prEK o phat may
indtuderotiedr weperRsisigst piatstﬂ: hetdrialsend b&ﬁdsanEEEKliﬂdvar@@eous in that it can

sur f ces bas 102 of retaini ring, 10 . .
supbiEs e, et prE (B ot NP er ST BF st oty while st
pro@disg higli webipiiddbiasion fgistancsn Base partivs Il(Ochanfalsbfbe comprised of PEEK

retaini ring 100 to the s rate 204. Cha .S .or .
it Gl 105 RPTROR PRSI TR B G HE o oY DBl art will
re€gniZ@ et BEférdnb polyReist M beWistd &Lind@dscadrtdebreddaahdihkesh lgstance of

process Base portion 102 can be injection nolded from

bage prtiant§02. preferably pol yet her et her ket one ( PEEK) or
bl endsonyd Ehbsihgs, REbBIBE forib@l 01 RGhIAR, BERKoR pdrfid 122 can be

may i ncl ude ot her wear resistant Iastlc mat eri al s and

ovBmaakisd thapeac In othsricnabrdigety shei hacktiogs Portion M2 SAhsanqlded first and

thd hﬁsé’\@gﬁfon"\’!ﬁ" id 'tﬁénl %vérhr%he@f orftd) tRP RABkKdne Cﬁd’i‘ﬁ&i Ng2t hen other
substrate edge, while still providing high wear and

embodimentsn the Jiaekbane eportisns éZ%) ottt then ba_sezl%?awalal keo mpashined and the
AL Bl oKL AR SRARRESPE .
r ec §Hhi ¥ showtsaet vidivf dfevisnan puérynolded upper Hodianserdcbackbone portion 122

wéurl]é: {ogﬁlﬁ%i%rza &ﬁglra%g’ﬁece a n(,g)r(ifjﬁ%s n e?ﬂb%%l@{b%? pLihe B%g t 1nvent10n The
cu]:ﬁer tilsbimg [ the th, bdseupkﬂh)mn d 0p delps oreatk22sadidrbobding waufare | wiﬁdmcreased

cottg ra?gahnb?}lgg?ﬂgfj%%bm}eel 10%2# ahd tbase HﬁCkB Koo eo{act)rltlgr? 122 can be
comprised of a ceramic material or other filler/additive. For example, the ceramic material
may be dispersed in a polymer like PEEK (an example of this is STAT-PRO®, a conductive

ceramic PEEK from Entegris Inc.). The ceramic material can then be used to tailor the
7
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the base portion 102 is then overnol ded onto the

backbone portion 122. In other enbodi nents, the
whawkhzi1eo porti on 122 or the base 102 can be nechiUsmde/020036

and the conpl enentary base or backbone portion

over nol ded onto the machi ned piece respectivel Fl G
stnstus ovgdity, vheanresistanpatthamabeendnesinsedorugiperpr i frihe backbone
poxjglo% Eg? 2@%&8? I{ﬁo%@ lpiln%%ﬁvieﬁ' lsgud;!tﬁgfrf;{ l:ﬂhiéﬁce ghegr#@@@eseﬁ{fﬁk% based on its
motlue n‘lrhe)hackﬂ'dme p@rtromuhw havie abflaxgral mdulnr rsasethgbincludes, but is not
it oo GBI BT 2 000 The BRASHEhsiin 22 bl can b i into te
recesdel] patiensliQR. ofﬁamxkbasmq:ommﬂ D230 1R 1taanopj@1actwbmp9@dlrmfl 14 and

bos%(s;ﬁl& n}h% (tlgfeﬁhatn? ggrwg{cgrs{ltgrlal %@Vléﬁ%q’gh theléeprma% sohd equipment
attdéﬁinylﬁt%d |W1K eedibEanip0 t€ drnigefrah tltehshsarlrg, S»Ta&fbnﬂRﬁi(d' Jther forces
. a cgﬁgﬁftlve cer.amic PEEﬁ)fron1Entegris Inc.). The
Impagie erearrier heaf IR TIPRdN be used to tail or

t hepiq. WGllustates bh @kplbded, vieh 6fuin Efbddihe OF thetamainivgy ring 100 of the

conduct ance, .or. ot her, propert f .the backbon rtion
pregens VKO, ALHEHG prETiR 193 SisBoe BRYIRE ST mPretia ey o non-fluid

coﬂt&%ng 5iagard StiohdIMERS 1 PR ths@s. IRetaidTREHALIB00 al$deincludes a backbone
one portion may have a fl exural  nodul ar r

pottiRat122 fbat e SousLiRE Histueist 136 mlhe LB HEut0RAG BBy for example
1ncé1dé?19}e[g(}% Rdrts 120 SvHRACkRORENnRAIdd Q@Nindidde ﬂ@ﬁrﬁfn@e}irotﬁl?d?ances (not

Into the recessed portions 120 of | ower base
shqya twhiehl @, alssdbet theerdddy for sropatingathepssamblid depes 1o # fot1 4he holes

11§ml%6 xsﬁﬁgi’tslfﬁ aﬁrb‘f)u{)ﬂa%lg}etr}fol Qfto RcRE! Ada8s HPB&H Plsteners. In

provi des w | rov equi pnrent attachnment
sorag dmhmdlinemte,ohmcmsantasmg @s tHEllt@ml@ Sﬁgdﬁrd @ml Shrewslrskringegfs or other

thrﬁagigg f%} eg 1nascra]r?i m%& Bg [ISCEIO @g Eac:k% é)t e tMZ tcgheha‘;/@ F’l‘bé ?3;? that mate

rrn eS an expl o
withi tBWnbﬁ 1a(m og mlmobbsmpnttloofl 02h eﬁlteataaiivciis'n@}e bacidpond) porvipn t1A2 can be

moﬁ r&ﬁ gg@nt | e éln|g bB%e itaa 302 %ge&no?c{%fi %Qé tf)ésbat%ﬂl%ﬂ‘fg lqortlon 122

on-a non con
toﬁhd@ﬂﬁnddﬂph¢pmﬁbnhbhﬁam&ﬁ83ﬁoﬂheh&embﬂwnﬁmmmeHMHgmncmﬁmxsa

i.ng 100 al sq includes a ba Orti 22 that
pofigtiik FHAce ROy SRt oA E e BRS sy AR or foil
shﬁ@dpﬁ%aaﬁbﬂmdﬂﬁhwﬂﬂybabﬁs for inserts 128 mhlch can be
t hreaded  or i.ncl ude nDunthg f %%Hberan S qf HA s th
whi e ECHNRg WRE 1BRY PI7,08 SeRRFF SReRAsH MSPTY hé \gn ents the
retgiﬁi\ﬁgq tc@n %0&91‘1336 ond € nfted RppeilBreadBorhed ditdeds ﬁﬁts t}i'e218ng without
can |ona be nol ded tq include, threads qr o@

(he Bt GEnsaT. | rAnS OYERRHAGHIFSHENDS TN ith Ji, MEGHS ! xample the
baé]ﬁl)he kibA TokinttR @S e B56 eé’éfn'—;ﬁ‘@kidé gﬁ:@fet’ $ulloud bitE forque-out

readed or fastener insert may be use The backbone
strengtht nhmnwmzxst:thﬁbmv@mpnmteu@@lmhat mate wWith the ribs

110 r Yof hd FIG. 7A
bacﬁgﬁne por??ggg%fel(ggsﬁ %wn&ﬁﬁ&%&tﬂ%ﬁéﬁ% 13(‘)’?ntg)rr11d

shaweer erbssgreinndakon at aroinserODIo 1A wisledd . 8B skorecrpgERigAdetWeen
m£ﬁ liiofeg nl“}:lleibgagﬁb%ﬁ:% gJ)IJtIOIIl Pud {]3?) é?@%%q eﬁ&f'kﬁﬂ&q}? eﬁ%a?mg the ribs 110 of

annel s base portion surface
theclmaet 802 In yagimis |esibomgmepmaheoms 130 of thd dagkhpreppriden 122 can be formed

ssed ad cont acti.ng. st 0
ibs.
L
The base portion ribs 110, outer wall 106, and bottom pad contacting surface 104 may be
formed by molding or machining or any combination of these. The base portion 102 can have
a beveled edge, for example a beveled outside edge 105 which can form part of the base
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The retaining ring may use or conprise threaded
inserts 128. In other enbodi nents the retaining ring
W@ 200604Z71TR0 | Se one or nore tapped threads forneRCT/US2006/020036
directly into the ring without the use of inserts. An
over-nol ded retaining ring with two materials, for
pomrmkiestmtterebaé\mnm"ﬁet 1%8; whish coeiba dhredvied.sis ishevar thagughiehole 126,
ca§1¥3\p or rg(i%ﬁseﬁ xﬁlon %{ ﬂlr %Qéli%g?ﬁ?}%rt]é arllglleﬁ aﬂ&‘ ?rfg&%t%#%t%%]tpomon 118 of the
bagd porton E(I)ZSSThe?]Qasarpdrt%B 1iOR lané ﬂnaca;ﬂaenecpcnssn $2cmaphe helfl tagether by

SRR Sho B SRR s AR AR B o s o o

adBésbmsbyathe aetioh of @ Clireazled belt wreserew insler ihseinis] @ any d’dmblnatlon of these or

0@%3@8&% et Pialsiion sxdepicl o s, 720 q%,%é Ki:d%aBlbone 122 are
mERED i Melased twﬁh bh@&oﬂlﬁ@foﬂﬁwtdg&h&)@ehbcﬂﬂﬁg pﬂfcbslson 122

can _be forned no| di_n hi ni n conbi.nat i
o Ehgs e B i T Ol NRRICRELEs SoNalB PHa g diments of
thd BQerRf © TRO bidkBdhe poRfon 112 andbHse Bofﬁ@ﬁ tind 06 cad mldvd)nﬁlisttﬂdﬂcan mate
pad contacting surface 104 may be fornmed b

anﬁé)@ prﬁeﬁgogﬁheaﬁyng: anpysAolding qucqspreg“ge I Tﬂq@¥gla§ ge codl %ed or primed

to%éab@ﬂﬂe%%@%?aﬁ%téfﬁﬁé’ﬁled edge, for exanple a
bevel ed outside edge 105 which can form part of the

bas dp6bt Qﬁg gncbg]a illyisirate 1 hegldbonenportips 323 ofjeptainipg HAL acgqrding to an
en%dmn? ljeéntS % N StEboR RRtich ?ré—’ﬁmag@{dlﬁdé s 330-333 of

recesse por Ion o e backbone portion 1
vapeng tsizatand gshape. o TénepdrSt 3m33B16f dfe bw&b@as@ﬂm #2%§an mate with

cogrgﬁﬁma QE H8%6 R9% éeo}g)r&(glzwﬁ&g Tnpa%ﬁilﬁpcg Bgse%rrﬁdno{hdll;a%léﬁﬁ)f portion

toget her ase portion an
rirpa ek piveedp oThe| bmklme qqortanlnglhman rigclwds il n@anocls B96.u%5% . oRibs may

malﬁdeta %geqsrlﬁ%/og? %1 ] ggjsﬁota Catrylon 1% r{% stl'n%g e?&tfgn g %rf rﬂ9r %Fﬁ&é & be one

or~ any eirt)
orfrhott woves otz B30-SAB or b ﬂeqm)re trcmis ofichEh@S. 33BA33é7nﬁiorﬂ Bhe inner to the

b 102 kb
e B
fillddGath SRrm3cldéd Bays portibiemaietisl of htdtedldith akurebpomding meachined part and

pr esent riqus enbodi ts.of . the i.nvention
o R ORI o1 T HD 1SR A B o4 52k Giin T G st upon the
StRAMR, diiubi@iral ﬁgid1t9 adhdmateSporith thondiag B&faﬁeﬁl&ﬁﬁfdﬂ elie 1¢@iinigy ring. The
an over-nol d process. The 1st ihOt be co

high surfage #1862 Pﬂb‘? @5% sibchamglsrnd cptignabrib wejds Bt‘leasgftheabongmg area with
thEBLE! | Ble- ritfs! @@nn&é\ A0FiLHRidd prombleatieess bﬁl@ﬁ%b&fh‘ihmg ring. The top

portion 322 of a retaining ri ng accordi ng an
baslsbsalippesien serface a4 peacinthc magiine F%hcar%&?%%ﬁé%@ﬁ T8 backbone

pog"ﬁél g&y ﬁIIoV @s 5 T S%Qrﬁé)@fo?fa pbRohl T9hS b8 pdfidn flzong the outer

eri of the backbone portion 3
dl@lactemftth;el\matmng:mg espondl ng ribs on the base portion

wherg,, rl:?o%géi @@%ﬂgg%?t Of dcki¥he Bglohaaﬁgpgﬂﬁnﬁ)ﬁrﬁ il t'b'tﬂtgﬁackbone

are joine ack one por |on ribs can include rib
partianinethe c&ﬁﬁlptea 3GainRighringmebhei rits| alageproyide & lmyﬁaéEd/ girfpge area for

o SR 0T B BT PESions
for mje:tiod nmltﬁmmﬁhtsal[&@ﬁﬁor 3 Bivst Khiod 0f tiaterinlamdrantogerttheldedisegond shot of

mgt%%glag§§ 3155:1 8P t?x‘e glg§/ Otgougg%gahg)g %B%s%r% to :;li[%%v for Ele mjgcg %llﬂc'oldmg In

some embodiments the ribs can have a height of about 2.5 cm or less from trough to top,

preferably less than about 1 to about 1.5 cm. In preferred embodiments there are at least two

ribs and preferably three ribs extending from each respective portion in opposite axial
9
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filled with overnol ded base portion material or mated
Wi th a correspondi ng machi ned part and fastened
wo ogetitissd The rib channel and rib void size cBeI/D82006/020036
chosen dependi ng upon the strength, structura
igidity, and base Eortlon bondlng requi rements for
dmepteoms,etha. nesneefive Hep. being imiiRjpriasiner ensasemenh with sifvalls i, the ribs
pﬁ“h Pitdrlafih® p¥idib AL xtend at least
o0 =B Bt pHSR APHERRRLIAG cpnd s s
25miebeanbpikbe pm@irtbt:@eeﬂtqffﬂﬁemelss in the retaining ring. The
top
t oo/ e aERa RS B cOHE Su il A A SR NRR i, One
exalﬁplemf oubefelsmaterixd ficti th@b?s:hbcfracp@rtfomrmdum ptacensatdé rigidaod polymers
e |
base%son D %th oF %@%@ut@fir nd p ﬁs;&e)&%?tgci ﬁhn%%l%ﬁ?(gl%s tﬂgt OJ ?(}u%é g h?g%ly rigid
stmctdﬁ: Sﬂmalll(}imuuﬂ'ds of itgbakings afaredil earbizclksbd lttereprﬁasx’ce other polymers used

o BE OISk 5L L0 B0 B By o v

inﬂ@dd ibain afeayleﬂ litngted te Pamib BRP [{froii Mississippi IPblyﬁ‘Aeﬁ rieahmlogies),

roper sectio ion nol di ng .t al
Gk PAT dporsiarerinnls) LT B Too el titma, B getanese
A&lﬁ@éed%aﬁﬂil?fﬂna? PEHIE w3 BB fifer he PBldJ(:‘po%ﬁertyﬂ@nH giaﬁzdbamxazole)
be chosen to allow for the injection

Therpeldriie fpapastie may s & firmpeplastia maksr h%b?orﬁ%m Cramice filr that

pr@xfldés%ﬁﬁctfllra%l&wgﬁb fetitiRPrinPWRICE hadXdné dr Bfose éﬂéﬁﬁblﬁ\bw Hlvergent
to about In preferred enbodi nents there

mlats apg guflets. v%le PPIBBOS&H thepnetlastia spn ontinpally hayagoagstbeamal %@ducﬂvﬂy

ExfalfpiBs geenhrc@ﬁess% InYferRR thiyPRclube fEB&Ocﬁéctlc%ed in U.S. Pat. No. 5,024,978
axial directions, the respéective ribs being in

the nenderitnef Which e ipeppatated herein by eofatenes if thein entiretysinto the present
dl&:ﬁ(% [%r abh% E@i{lﬂcﬂﬁe Rﬁél‘ﬁll E Ltlcg %S ll’lci[llag 115?:'} {lhﬁﬁ.‘,‘ea} gceramlc matrix

portions of ribs pr erab y exten east
coppnsitesf Thi éosganizl ortdarapkin eadnforsingt fihsrsr ¢ap . beﬂwetsai: Rvnib rﬂ@rmplastlc

soﬁ%e{hap oz eﬁ %{ hseﬂ% é"%qa‘?&*) llcz.u& g@oﬁﬁ can Pe used in subsequent

1nﬂﬂmgnmmhu&mnoﬂhmlﬂmdkbﬂnmemonbnamglﬂﬂh@wesopmaemssmeBdsnmy

riqid rod based ob
indhhdl RN Ten e ASROYARE! ApRbesTrbef EiaFERat R borositicat
glzh;b@hbc)&vder@ll alhnsm@sulﬁztater gassé&Snetlich aﬁﬁiftnhailyafrysltdimblehb Iyd:kl refractory

resin can be used t.0 relnforc her used
EIRSEO T BAEREONE BOPE S CUBHOBS TEReRodupang PRUTE Sdieit, o
otlidr @habes, @fld QOSMIRY Matehialt useh)l f&&oﬂ@@ﬂtelrﬂi@hfwﬁr&smbb & it not limited
ot limted to Par max gRP f N%SSISSJ Pol yner
to ercﬁﬁaﬂfg 1, @RPORFLISHEPY SBBI( PHFPIRRAERREIRAIGYS of these and
othdrEhefeflalsE A $axﬂat§ Sﬂﬂeﬂf&ﬁf?@ paftiRES ARd kr ﬁlﬁer@ﬁx'cﬂlﬂﬁfgﬁthose selected from
Advanced Materials, Inc. PEEK w PBI fiber and PBO

the gf@mg/mmmwrerf@emﬁf@‘eplyéwﬁ%wé'ylde Blnss: sihicer pitride, alumina, mullite or

sitfiMFPRstAs FRY £8 B LR MPiARtihE piRERS lad of Mbrs for the filler, the
contains a ceramc filler that provides structura

physieg! d@mymtlelthfée patigiersnd gr fibaigmar be Bhasers acsarsling to sy requirements
of S0 hts r\% gmrvt S &ﬁfﬁ ux'aﬁ!n?& r&ﬂ:gtle@ ldE§1 Hn thya@mposite preform or

COlTp Si te ast i can t 1 onal y ave gOO
entl lperduat. Hma,dﬁsrc taxamrtlgg thﬁEﬁbm)n@g befprayided ie thepfosh tof a woven or non-

S
yahvsy @irds drtwinefoen begsieciad. Phsicle shayes m@b'ynqlmdecbut re npt rsitert to plate-

like, spherical, oblong, irregularly shaped, or any combination of these.
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di scl osure. The conposite thernoplastics can include
fiber-reinforced ceramc matri x conposites. The

WO p@6Q2i18€ or ceram c reinforcing fibers can bECT/US2006/020036
di spersed with thernoplastic solids that have been
nmelted. These heated |iquid dispersions can be used in
S UlISRe Gaedbbnepdromer thipetaniingrisg ke riaerial thatis mzechdningBy stiffer than

the Iv?ﬁrgtr {qugst%{ggh%éq 1931%5& g‘gzlggréa S c%iea rgngx oclimt S’Js cgJ the TB¥ining ring may
confridéTh ARSI |cbﬁ@1hﬁxggia61&)‘éﬁép@ﬁom ohith rcmd uiohlde aimhdcbingd metal backbone

| asses, powdered al.um nos S
po (p{g&fﬁlapb@ a&a@lg)pgq: P?@%‘b{néget %myls tte&ecg%o} d}get% Mal@m?erdqn the shape
of @MaBRIoNE PbRTh iR WitBER rfbe . badEbolipoition snade ﬁ‘pml amiinmjgetion molded
bet a. - Spodunene, anort hite, .cordierit

melghaHifsseoRNEY e § ek PRECHRITE Gounii 1 B ecipiant gorion

It cﬁﬁ}iﬁfé WRAE L6 SorSHERuRSINBYS alfR fdricved @il bertibay foemrmfleﬁmoldmg of a
alumna, zirconia, silicon carbide, silicon nitr

cecomhional bawoeo (ot barel Bi @RIk hensIFOR0R & FEY jpeorporate
uné%;c]u %#’IEH dr%p%btncg tlﬁ%@édn@ L&t FRecRAnidal B&HdEng. ncl udi ng t hOSG

romthe group conprising fibers of tﬁ
si | Ouonivertagsi afdhe 2l podener s¢thinggingitn ppprAimety Al amv@nﬂon is that

e | SQ1cPE am&@fs of dte free of ionic
thespé)bym i %agl bpar EH“BI?%% %Jtédablosth%g“a@ for ct hg fi I?gr etrr?(eeo "
imppiniyies ﬁomImxémalmtrqnlqmaruﬂiaWH}Ig@aphqabP@ andbam be £hasep anchepjeas very

e,.chosen. accor di e fgu yqnﬁ , and
h“‘g feanme,e Hpcs gt con?ﬂothﬂif%r{’ Sgértlih%li gﬁ{r}%&g? t‘f"g‘s Qgﬁgl red o
otheNinbf@nic oslgaeitd Ehap C(mfimordy deackodt pf g@twcntlomrhgpgamlﬁ detaining rings.

Pol‘)e%gxéncl:agnr al%fgﬁl}él é’?}g ?Silrggy C@b 1£§Vrﬁalg§r | s@tt Hllethé %ﬁmeqfan?e of CMP

procbdI& (i.6LUD i Tupgstant Uepipe@r Qu slﬁglefrlng lpbewsfelf bwmsmgerall consumables
mul ti-fiber %egrns

cos]iiﬂdfr\stqngm@tegw(ljl garhw rﬂ:ﬂgﬁlg‘% aﬁlﬂl Igr % néo?ﬁ%fgqnaterlal set can

be Rh&kg ltd o8 ch&pieglly €dthpatible| and handle raegide aurﬂay OEf hhmdtrles including a
any conbi nation of these. The backhone portion cholé'en for their
brqaétl%ﬂ mangg eoperptared B (e PIOSPssRat 1P lgﬁrgn‘iagal?e

hycfrt)ir)éé &fndt &lﬁ{én&&fal WeBlity 81 IRuRINbr amu@@rmommnmentalsuch that
nbodi ments of the retaining

substratalpolishineanias argl @ RekapEieainygrmiy o ﬂ%ﬁnﬁ%’ﬁte a%‘?’ﬁ‘a‘@mﬁd with in

&%le%ﬁce@‘et al backbone portion with ribs, a backbone
portl on made from sintered powdered net aI f or med

t heFEIhp@Aoindal (Fadethib A inysried erossupacHom Pt fimt e refa.lrsgg ring 300
accorc? & C&b#%%bgﬁ’ﬁﬂehf)& tﬂ%&@seﬁ{ 19%nﬁ9n ' F‘ﬂGe ¢HA QusiREHROIded base portion

eonet a net al bone pOI‘tI on can be
ﬂammg B40 oh ahqairasiwmd mwm@@ngmstqfdhe bpgkbengnperHen é%i%that can be

L ! | urfaces
formg Su? ﬁg{oécﬁrtégr Hpetre}lfié)g e pgs‘ﬂn‘% thidkh Cf@@ an%\é%'aju‘ﬁﬁh On€ 61t mORSsurf:

econ ot pol ymer to
of ﬂférrmgtnlm/ H@a'sld‘shedﬂb}ea pmst mbldhgak@bmmpxahgmtqmlyom adlpr a portion of

yporate un
the tge}slcl) MBS SAP WY, (0 n ]% g%s&ﬂgclggﬁg%% akéhog? ﬁ}ef]fgdglg.qg tosebﬁﬁal surface
an® ﬂhi‘élifﬂ[usﬁz&écﬁlby’mhél golidi ling 34Mineffitso mmas dlustfatediey thetosgne and groove

that th be f. t
ST ST RSO By B Fs 10 o AR ol Socton ofa

rethm?igrrﬁﬂg‘ &81df 9 chatatlefadest dnetr enoi® Bvﬁraplbmg ramipns of base portion and
pl’i cati ons and can be chosen and outgas very little,
baﬁlﬁwa? PorHeP MAKTIRl ace cont ani nation from sodi um

al UPAURYB | depdlls £ QRREIsectlont Hf tHB reddifin@tdeeice i 300r thaniiltustrates an
el ements that commonly | each out of ¢qQnyentignpal
enﬁ)@ﬂimwlbwitbtbasemqq@oq flash gemoved from the article In an optional post bonding or

post molding process. Following machining, surfaces that do not contact the pad can be further
11
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Pol ymers can al so all ow one single CMP ring materi al

set for the entire range of CWVP processes (i.e. xide,
waewgaeEs) Copper). A single ring per wafer | omer/ES2006/020036

overal | consumabl es costs as one nateri al set can

handl e rings for an entire fab |ine. The

optienadlyi firlishee with aiow S 08 tenis enfiney Polishinecprper| 1? Séﬁf@ﬁﬁ&thabp‘@tact the
trl

pa% a%@s@% g@lls%ngﬁ% g%{] ?f}e/ a}bgg ?tﬂﬁgg ‘grfg%é gé\f hg didy F’or less critical
supsitajnmr padsdnwb@m nokishimgfop ps mhdiinedtsyfacs yani ke laﬁrbl

di [ .

0 508 P bshA) bkt [ PYLT S RYRRATO A g comcing
suﬂhcepﬁﬂ]4lcff Iieningubad mnrtiont 302amtm£e dr hﬁ)resmissdl pad engackng areas 315 with

with in process t ces.
Relodeirs fhertaye, Pleaar it Refl cTin Bsp s ot 36 can ave
divepet mletg dlﬁfbl’ﬁgglt?dﬁﬂetawmhgl Icngh@tlc&notEtl’rt)sed iTherchamoklst316 and raised
r nt inveption. FIG nol. ded base
Pag5 AL 6P 19 BESHIORH SEE RIS B o tfend PR fud fow.
fodl eaEplleed folRhink MQldha@m@n&mwntth@mn&%&dtohm diametelyeof the ring when
formed in_ a, nol |a@g .operation. The‘{il shln t hi.ckn
it eapiagien RejishineaRd APAdS BAtRHAWINE P ac (HeripligOf g retaining
rit bhdel hnﬁhﬁ‘&kﬁ)ﬁe%oﬂﬂﬁt haW® beknn@kserefiand r‘lﬂlsﬁﬁl@d &litthﬁlgt sﬂapes other
remove all or a portion of the flashing, as shown

shapas may s possede privsided tptihe Bare geasralerciaing pase RPHHgN 62 b mounted
tofd ﬁ%lné Ua[rﬁ@l%d%g ari hﬁ‘lblsihrfal:é {ab?ﬁﬁe@ér%ﬂiat By1ds e s‘h@éﬂra@: drddnBeferably

lustra he tongue an
ccgmemés @t ath@@t ﬁlﬁeoeameten of Bgswbgiste. | Ehp paly Y c%ﬂbﬂ@d channels 316

bddREdni thih Ldh VG oﬂt[gaéc%Q %aﬁg@emﬁﬂf Qéﬁeli @€ bhiRPeddE ofcircumference
retaining ring cou aract er y one or nore

ofothe rring pIHi0rapdr tég ipadss 3 BY cdvakave por inharedga dvithaendoeeore surfaces that

es? ltafl)p AR ﬁlrelng'Jer e Cgl %g&%%%@b aHJ%%a%ls §[§3 éeﬁl b%esﬁﬁdeﬁ gpef?{ from each

e retalning trat
otherizad iforanitariendih shapsbchaonds Dl dslilhshaee nDF/Ié‘d IB,rEiﬁ‘n i4&1G. 16, FIG.

i ' n Lopal post  bondi t '
5 St g Mol i P 286 PRl B Ry b cres
orcpdralit betiween padl adaten adur tih emm@tehqbumtdeytsf an s}mlwndmv\FIt(h 17, the

aboyt 600 gr or finer i shi ng, pa For sur
cHpRER oe P Brotaey oL e PR R iy iRy SR e civerget,
wiied, of Bitdelgshapedochahhdl@h théinRe sids,eshiterFsukfatee ®8 any combination of
criticaJ substrates or pads, | ower [ i shi

ri | ishi Nol
thgss. 1HAE AR SRS DL e IR e B Fansefhcer Iyl epy oy ffieg and ot
rify RPfSRGAH ithretbiRW sObstrdte! GldabofMble bad§rudlide ba&lVldelgevaled to reduce
pad contacting surface 304 of the ring bhase, por

wejm 2n dheReigeE BN e Feinia siag oscrleptivRfdles shagnely 2 e gipgificd (made
déé’hértbr hRrEsRAsw LR Rodate @MmRRNOSheA&y BEIVE @ﬁblffsllflﬁ%murry or other

rooves or channels 316 can have dlver&gnt in
hcmldbentg@nd opfiafites ipnergingzaiga @detsisHbstatAS dcaiefle skhe chh@eis can have

Eﬁlvé%@ntaerﬁQS BI?'t@QFné? @@g dBhRtG AR, RS Itlﬂgodlﬁlget&" surface or

orms circunferenti al ut therlng and permt
beth.uillle $Hapewof the dlvemnmhemwlspm gr@mﬁgn thleunner epd guter sides of the ring

oIS 430 b i
mb¥rnhent ofiuidégc oi pwayofmoro fthet dubstrags. aTlTu shgper ofiths divergent charthels may
bewnf)gl IF(? ﬁod pgﬁ}glﬂlgg slgr%%/ E%rplgc%rho%e%%oisgﬁ dpa%ﬂ:?e siiéel, Yd fo%tﬁ)q rate of the
retaining ring to achieve a desired polishing or material removal rate and or uniformity.

The ring shaped structure 300 or carrier assembly illustrated in FIGS. 11 and 12 can be
used to retain a substrate for polishing or other surface treatment. In some embodiments, the
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shapes may be possi bl e provided that the nore
generally retaining base portion can be nounted to a
woreasngr7eé@r ri er and has an inner surface peri MBCEUS100&020036
hol ds the substrate and preferably corresponds to
about the perinmeter of the substrate. The pads 315
retainirty fihgi360 dlhaarsbap;: Ba6poettaeeeunting o calntaing @lan agd reention of
t.hat . ess y
oG B RREFAH. Ths"pRRRIE e 3 @l hffhe® 960 Rbimetor oxposed
to leawtactam peripteral eadgaaof/vatslubm tor berpolishedjr the cubstrateais held against a

sential l rallel .the in d
ro bR LBbb AR o L8200 R SR 3 porn
th4t@bitastah ipOliching ;ﬁﬂtawmlru@gmﬂp@l lszsaﬁcﬁnasmz dan bt makle df & material that
FIG 13, FIG, 14 FI G ,2 | 6,
copppEGe v 7ot BBlRE et g 1 P g g oot % ool The
rnfgﬁbhﬁ}%ﬂ' &sé@%’t’ubn@ 3GUEMEclade #’p:ﬂﬂd:dnfdctdi@tm&gm sitlevB04, an inner edge or
adj acent pads. In so ments, as, shown in
sunye 0Roun lF e B e 0. BRLORFO S B PApBLEhails shown in
FIGRaNIEhsd FUB)S ITHE pYd Ein@RM snﬁﬁﬁe b@aver the fhy sHag&base portion 302 can
wi dened, or funnel shape ]aémel on [ [

t he i npe i de, .
coBpries OB P e, CREElArTy OB At A PISTOT (PG @A0STA]d between the inner

edgé VRELEDBES SlaanReler SdbeSRERS 306BF 1Y Ang BRpéd RIRSh&TioP802.
between the inner and outer ri ngacmurfaces and

t he Trhetrgmmw ring1 3900 can Eirtherjepsaprise a riRg spapgd bagkherg pationydp2. The
@eslﬁ SUELRIb IR d{oﬂ%ﬁcﬁévﬁﬂrbe%ader& aol‘%ﬂeﬁgl' th&t D AFTRIA from the ring

ning rin of the channels can be
shapadi base doo(umdé()?deérp@pm@ rempodisnentsa theotipe tsharsé dupihoaaertion 322
oﬁ‘[priqg le s‘éfffs% Mgl %Qr\é’ Wiar fré Ysjﬁﬁt (RRHaP Hal Ans bhlel YorOtxablReS ceramic
0 an e inner ring area (where
th&mhwtasﬂxt eompnsitocé{hedl)lg shapedctimakimat pogwn 33 veandneludsy one or more
P S HRECER, oA 30 sl P0Ehs GABPfl IR, and one o mor
rllﬁhﬁﬁbr €ib chdnaeld l(shewg emFIGzSh hovhehds103¥). Jiho ougshaped bdse portion 302 and

AT S T e

sukfate epelechaliit icbidésporimeeribnind thanhels ds ishdven dr FEO&yY10A and 10B.
fromthe substrate. The gqjg,p iver

f th t . .
,Tlgﬂq%lﬁ)ﬁgqhgg ETIVELEY Cﬁ%&)ﬁfjpgla glﬁ (pﬁp%pg,syvglg% or fusion bonding,

mE@AReS BonBitg, WeSfislding Yone Pititdrial btothe Gthelal?bd afiptahbiaation of these.
rate of the retainj nngllglﬂ)g to achi eve,

Thsobase RPN GRS &1 P ek RU Porigh Bkl i TOHR. ayeve ponds along

thy?sﬁrfﬁdeg BFSHAPBS afd FHCIhdhRISABere th&atsrtt. AxSeRbhing fixtures can
lustrated in FIGS. 11 and 12 can be used to retai.n ﬁaten

cogruw@ ptactresghatsemnle e mige shaped brckbangpexioa to ¢ kool prdAtating
SoMerRAMABH Soovel & BictdutfalBTof 1he %aé’@@orﬁ@ﬁﬁ of tieh@ffhing ring can

that permts nounting to a rotating plate and
furtbersneliidmonsfor piore divereeny oppripssVdey b inlets, phidets or combination of

thes%tb% gher hag ané‘?uté'lnsuﬁg&@ fof ﬁl‘érrétglﬁ g‘?l‘gl% Qe ShANBILBSss section can

d to contac per1 pher al a substrate to
hdye apedtar&hkad shaphe radibsshepe, er otbefrsémsé\@?he; shape of the pliog&ﬁeﬁ@on of the

ckisa#rafl%cebe C é’%% 10 rg—cnl%e Ieélﬂ’h g%)tg g(%v['] 'ﬂBg a%&g of 8&hdGR %Eth% channels,

hapey Base por L1 on at contacts a po
cnaaniels Witb arradigs shiappent ragde porord mnfozmzshua/nofﬂmurrhﬂ@v @ﬁloaty along

t hat conpri ses t ant Iy
o g TREL S A AT S 00 o
openiigs &hthp @skepfos exemqﬂd: where 3hinelawalisacd mmi@alallqziachn be greater than the
cont act sur de 30 in r I
CEBEAGH) T0Ee LA S o P AT 35 S e e
pdrti&s mArEia0Kas f}iléheﬂhaeﬂﬁ&ihﬁar(cs liesorthé backbone portion. The ring shaped base
13
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FIGS. 10A and 10B). The pad contacting surface 304 of
the ring shaped base portion 302 can conpri se one or
woreeoe/1zi18nnel s or grooves 316 and one or nore PEAOESB&020036
between the inner edge surface 308 and an outer edge
surfa 306 of the ring shaped base portion 302. The
P?‘é‘f"élog %‘ﬁgreﬁa}%% HEDCALOMDLFE haYeACISRisienistermoplagiis LlrralaiéK or a co-
ﬁl@b@PPEE’IQr tTH%rhr%Z%apéﬁhﬁackﬁcﬁg p%ﬁﬁ‘ﬂlecg‘ tﬁ@?é’f&lf?ﬁlg r grctah @Bmprise a

2 can be made of a materi al di fferent

O?rh@wr filled thoympnlastisanateripd that érstifignthan theshase pertipo af the etsining ring.
Thé @erﬁﬂlﬁgnaﬁgﬁ’aq &ttt ARG HRARE RO bdcRPomd Jortfod Rh hi&Sa ﬂ1 her density than

stiffer and nore wear resistant material than &
theamnserial ied éordhpbase.a cerani ¢ thernopl astic conposite.

The g} @&b§&ﬂ@ﬁ%fﬁ§‘&§ﬁf8ﬁ& %Eé?aﬁniﬁg %ing %Qdé ?I%l &{-‘%‘811,150{3 Rllustrated in

or nmore nmounting fixtures , an rnner edgeé surface
FB»3 4. abheobaps ofettigehamels 826 f@RB( batvwden npedscﬁlSrm iléustrated in FIG. 13.
O%Q qéi&arnhagé Q)gcf%ea EI%%H? V%nt? n3'6 iﬂat the ‘ Iarll‘lélgA ﬁgggla]%gog% QLB Htghzatlon of
ppi@hlng csﬂurtafzaldareduqeocassdofalbcxmgn@n Tha tcharimlse3 t6haét grooves between the

rSURE LRE $aRONG N SUELARES IBRVEER. LIRL, (05 ERAONILTT, oroove

fdmedlbng lsadirgagigs of ane iﬁh&l Jt@ttcandthe B@fﬂnﬁ ﬂinelbéligé ldﬁ @n adjacent pad

of. fusio nechan
st s St Pt DR ot ARl G Fia oF Brsecganels can be shaped
b}E ﬂﬁ’&oﬂ&hllﬁk&r @figet dTame pad iRl 118 $RAJRAS letlgePihd B dRid ﬁllrfa@é"@f the adjacent
b?qﬁggg gortl n mat eri al . can form cohesi ve bonds
ﬁ@l Viresht gutleg pn fhgouter diamgigy ol the ripg sgivhe) formgdey dhe bottom

th}q:Md ¢85 d tirailihB @d 881 Eﬂi Witk ﬂe%ﬁln%%ﬂ CHMute? Sdge of an adjacent
structures t hat couple the ring shaped % bone

PHborliie Shanng! S&aﬁed-‘espmgtﬁs rgisier phiuig ped @wry we@ﬁaﬁ inapidigpeter of the
rlﬁg ?@:é%sthé Subktife ﬁl%fd?%ﬁi #é oltQiPARE Ml Of the

nin r|n can further iInc e one or nore

d| véﬁgféﬁt l?op;\@ﬁhqg@l hanish lnfm;zlbéonem ot e it ting surface or edge) and
shcat Bé@élﬁﬂﬁél tth]c 31t7r§?§1s BEUHESlert Hr‘?grhﬁe}ﬁlgﬁ oft %ggige? Lgaﬁ" rbe varied and, for

surfaces o alning ring anne
cxappte e vctqerOhmvceofather iolet AHeande nede pege thar thd wund vshmp@,f the outlet

30 P‘i’(t}h shﬁafgggi%g%soeg@%n 4]%%‘:3‘[ gfllh}sggteé: [ Oﬁc’p%w 8\'16'?3\9\,9 ;nr %ﬁlouter pad

channel”™ can ce or e
suafaeras The adjecent valsuae dei p‘ﬂ)SltlhlﬂBdCthl[lWB ks pna:inmﬁmeltcs fowni & channel or

[ nor e uni f sI rry of

et TRl SR R B P PR aS R TR Pyt 17 may be
creafed dréng the nsalding ndveds oE fiashinddhinto/ tainivg lringe3 00f affeh éhe molding

di vergent openings in the base, for exanple where
PRR¢SHnel wal |'s are not paral l el , can be greater than

t he Relf:ﬁﬂﬁl@howm EIG/ al4yire oﬁMfﬁﬁﬁlereCﬂhaQBﬁﬁ oMl ShaBF@m channels along
h aral | z %godl nts the base portion
thHpgpangla %%{émﬁ?@ﬁ UK 5944 § AP BAtean; 9985 OF tignR{jits gerdmeter that

is R@Eért QaralENOr Eurfilin€h KB JOARARD e iBfbr Ang lsiiack e'A%d?ﬂthgof the pad
ring can_conprise a wear resistant thernoplastic

315pseR bgrotisetcsop ghe, inper e pirfage. Fhe tiejling 34A awédeadmgk%@rﬁéges can
oﬂ@i@ﬁeﬂlyo% ﬂfun&éhe b%@él@d Hr NAhdrivi20 ERRICRIR ﬁa?m@ Cﬁrtﬁ{ﬂcﬁeﬂ shape is
|1ed thernoplasti ¢ material that Is stiffer than
adw%@e@éfr for éhﬂcgﬂow Wéd rredugesnparticle igerpratipneduging dwidling because it can
pr@@h@ﬁx‘a@é with gfov nSI ! sl’ﬁﬁ% g gulg?tfe%b%? l&gfng' ?Hac%a.ﬁo of the pad

have a |gh erial use
capdeym a channel or groove w1th the inner pad surface of an adjacent pad. A portion of the

outer pad surface 352 and beveled trailing surface 354 can be tangent, parallel, or curvilinear
with a portion of the outer ring surface. The shape of the pad from the leading edge 348 to the
14
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An enbodi nent of the structure of the retaining ring
pads 315 or foils is illustrated in FIG 14. The shape
wo@Roobhz778hannel s 316 formed between pads 315 iBCT/US2006/020036
illustrated in FIG 13. One advantage of the present
invention is that the channels 316 inprove the
owter paid satfacerd 53 ang trhilishedag 346 ganr Ye choseny te daveea leagthdhasds greater than
t I
th8 ?‘% §ﬁ1h£‘r5}19 theﬁb%m%@%@é‘ﬁfé ?}fbg{/a?gxggzﬁg@ylfﬁfa& tm@ilﬁgeurl & surface 344.
s| urFI@. ﬂ5 ehowwhhe:lbﬂvchth ethee ?d)IS@tﬁ g pad grL@tW®31‘5cﬁ1ﬁlmhbyUtar edge 306 of
| eadi lge of t r
5558 BPeTir e 4 BRE NEo B Rt i B A hr B e B fcd for o
mﬁnttﬂgansemmrm@ilnaﬂ@p&tubefand:ehls shovng treferdime the babiebnne bertion 322 and

oS BRI Dl S PBASRT LebS R DS GafEL e s

pgréion 002.f BIG.. 15T itlustRiey @ndtepo3 (7] fotmebdrhesnahi¢ dWergent inlet recessed
di ter of the ring_can be f by .t he bottom.i nn
g e Bee POy Shitafe ) pecere T B BRNion B DifeoR M go4. The
sigslgfhis BRp 0t iy S1968Lthe bad@ruetliasral. pad The channel

shape pronntes transfer of f

| |
© o e e i) or ove o he TGRS OF 0% G BETR @ plyry flow
redBiréher@bbribis B8R Ide @h@@'ﬁﬁsﬁé oﬂhetlgﬁlrﬁﬂgnﬁng diinkg! aq)olﬂsﬁmg process.

the shaped channel inlet 319 (opens to the inner
Ag ghavecie FaE. Batecran secipmplersieRagingle Yadn Base pertiop éB%ﬁagl include a

r%x@otﬁ h&ii ﬁﬁm thd oS, f fhcé%nﬁ:r eIl entdihe RN B MHaEd r@d’i&hgular cross
or exanp the volrd volune of the inlet 319 can

sastiols nnafng@lsmdmdmts\pém gvasivesyEheskeeneiepostinn @”ffheﬂvove can be about
El
0551255 7 o A5rRest haRoR oy Lk ch kel w25 e
orld§sacent pads can be positioned relative to one
another. f e.. T | .
S o e S
FRIS 19, beetsiningtrég 400rdcogdingdo apletibndjmpnioafethe prasent invention was

h Lnto got i 1 h
ﬂg’fa“g% Iéeggﬁg ‘!ﬁ@f f[egﬁrgl n%;{;\ﬁta%b%%@ 9891 I{eﬁaémggl Emg rélOﬁDVP/:% made from a
mpaRE PahxqMidsikibpi Royater fTactmobigg)aekisona lporign A2 and svgrmolded with

PSRRI B, RSt oSt e, 4L AL 60 08B P, Tesing

rd@atsacidzedre sSRIwICHIPIGl 2Oedhe Ydstils Blufiord theta ﬁéhttvb@hi maaﬁng ring 400
r|n%$sur ace. A portion aof the pad, 315 can b

with &5 pbohapRRs thiti a0 EpPIdekprovides 4 Hgfl siryrurg Bvehen factured, as

sHoRadh TG 3#18 1RAASSpdFAch ARt dndHadb¥ndortiHNEbedmatdedsatsef, along their
or otherwise formed wWith a radius. A rounded shape is
bepdingfuEfaesus for fluid flow and reduces particle

genefaheP Restlhy AT dasrhRg e Q@dé?a‘ﬁtlélt pltR&ut K@NERtof the backbone
snags W th gloves or polishing pad irregularities. The

poréiael phembestimenseoBbe prssent fieveptien. cMaurtie pf shecistainies rieg to the CMP
p%{eﬁ %‘ani(‘% thg?dt G/Ee'fa{&ﬁﬁe{tecp a¢ Aﬁﬂ{lj}?l?Qﬁreﬁed R 1d] e&f-anﬂ@qilled PEEK

outer pa ace 352 and
altlcrvea minhiples tappesicthredgerl belas ltxebc angeeed ajoumd teeperingter to secure the

e%zhﬁﬁ{ghhggoa%? 14%4%12 %gggﬁ;feg sta Wega Igtg%yl%é eﬁkgﬂgyg § Q66 #8-32 that
wbimethmeh@d ip&dful werha oo %ﬁech#ﬁﬁz thadalds.nghe d?@}BnlﬁQ-ﬁlng &nckibene portion

chose th reater . than th .
A AgeRmis SRS oy LBt gt SRR YE hhgetdeipaio:- 22
346 Réferiggtdosy tonFIES. 23 chnd W4 aceos34dction of a further embodiment of the

present invention is depicted. CMP retaining ring 400 comprises a base portion 402 and a

backbone portion 422. Base portion 402 is generally defined by a flat bottom surface 404, an
15
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FIG 15 shows the bevel ed edge 305 of a pad structure

315 along the outer edge 306 of the ring along the
whawe/127480ol e 318, 326, recess, or cavity whi cPCES200€020036

t hreaded or used for a nmounting insert or nounting

protuberance is shown traversing the backbone portion
o3&@r2suafack Wers enpiondri orfa@008, hnd swmppa@modidéen®i s Basgoportion 402 can

I a

1n§@§%%3?v€?e%fgg%&%{;&¥ Lésb;é\r/el az%u?%ées ‘%Q §g€7§$seﬁ)%ﬁ é)ln%]ay also include
orzetr weedarinnir ciby 42y eBabkbonb pdsrtlom&zsmadmcluﬁ@ondm nipars ennular ribs 430

tion surf a surfac f it base. po
bRl € B TFnlgon 08 PR S0P dbilfe PSS BRbhRn backbone
potasry 420 Bngolﬁé‘tEﬁﬂadeﬂ)aseqiotﬁ(ﬁh 4m 1p©derm'5l‘ded aatat Hfackﬁionb Ipertlon 422,

channel .or groqve t ad e to handl.e i.he
o G $orRus PEROR ¢ Zhisi by B ene B R etz kiBS412 and
116 3 ﬁ@v@%ddiﬁoﬂaﬁb@idﬁﬂg{&gfhdfg goﬂﬁtkd: pétian pod alﬁhbd&@b(}ne portion 422,
roces sho in the cross.sectign a
mglfeeﬁu?a/ %aP englh betiep e poytien 407 29 DackhAns prciie A2,
SNDOBA3e I PAttion WM2hi dant "R GiReNGh hidide@NErmrbaedi plmt:s preferably
t he groove has a rectangular Cross._section,

el e eienc fPEFRG qrodage ithather pobymesy thﬁ‘o‘rnﬂugﬁ Pk granat may

in@hAOYBe CALr REI AP Plastd materBIPind K16RIs. PREROFRdvantageous in that it can
enbodi nents the deepest portion of the channel can be

sugberttthe veder cwito it gigk of cBipping draerapling, die subsirate [pdge. while still
px%P‘a}@g @mgga g]iﬂb?as%rpr\één%lc@ BhQli friin’408 LA fso BiSconfpPi of PEEK

a retaining ring 400 according to an
thetrisoetitmedert oot:omh@sqmemehipd iang ¢lenj machiped. f Oas @f skilleigt the art will

reﬁ%lhzv?gtggtlncgg‘%e}r ?tr%o aérﬁgzimaﬁ)éo erﬁﬁttb' ?nc?‘e%gﬁ ongéc‘?éagé {13 \{/‘%ap Sesistance of ,

ded Par nax ssi ssi ppl Po
bﬁepmmohé@&) backbone portion 422 and overnol ded mnth

PEEK b partiaon 402. El e n
%%&B dieLPr?{an ZecaP Itbﬁ é:ox}mrésefl rog &c)éliﬂéng [’n??eh%l & other filler/additive.
Fdimuinbk 6 2emidc slaeyial may bd Gspe2@d iTheolyesulliks PEEK (an example of

o Ao BS993 s

cahtthétChelised tobtu et th%ﬁfmcfufaaﬁgidttﬁ,dheaﬁeﬁdmw theambll dBndidance, or other

t he b ortlo d. backbone n 422 . rem
OB BC 0B BOERR 112 SURATNG POUr 0L Srieplp D gs P gyfiness of
CNﬁ’S rifle H00 YhasaAt &l itk %dﬁl&bsﬁ/ﬂ&ém Aackbont pottionsdnemgy mawf a flexural

t he backbone portion. of enpodi nents of the @{ese

PR e BSTINBAER T 5ot MBS celons g % 1465.060 B eqigidiy that a

céi’!uﬁ‘itceﬁat%ﬁil ﬂgﬂo{‘l‘lﬁe§1 QA HeRSplodial |sbh@e§ﬁ1g9bénﬂ"b’t|t§chlﬁbrﬂ and will reduce
hr eaded he ceramc filled PEEK all ows

damﬁgp iipthe rtna soenithe shessing dotrimel apdother foresteseed Py g Ayyrier head to
Chﬁga&g{ dometer to secure the retaining ring to the

ead.” Test sanples used stainless steel socket head

cap BEr @ depigB-180ldedh aasevp@ﬂ@nt fiasbingdOion GMPing #Qff nBase portion
ﬂagﬂ 1 4BRRE A By bRERdRrtich A" R Y MBlals {BeAAGKOPAE or more

ion u ceramc fi he Ies
SLfrfaoem dafhingt406tmagrte fHhisha by @ pobtendiding enachmmgcproczss to remove all or a
PQ 181%6 été t?ler:] glﬁs(l)un& tP%st—mgﬁlng ﬁrﬁacﬁiﬁﬁgg %ﬁn refhové ﬂl%sﬂﬁﬁﬁé lto()J]f'lﬁ)al sitface and
finish illustrated by the solid line 442. Following machining, surfaces that do not contact the

polishing pad can be further optionally finished with about 600 grit or finer polishing paper.
For surfaces that contact the pad or substrate, polishing paper of about 1500 grit or finer can be
used. For less critical substrates or pads, lower grit polishing or as machined surfaces can be

used.
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present invention is depicted. CVMP retaining ring 400
conprises a base portion 402 and a backbone portion

wa2os/1Ba8e portion 402 is generally defined byrP@r/ikmne/ 020036
bott om surface 404, anouter surface 406, an inner

surface 408, and an upper surface 410. Base portion
402 FER. 1321 dapict funhey embefiimeniof the streiupf Etaiipe rigg pads or foils

3 I%Uatnﬁ 'cﬁaqm@l? glegrégﬁes 3?@ 951& %%5@% HMaftlt, 'cﬁﬁlleél‘ Q% aR0&e OEMP ring
re annul ar®ri one portion
300nu¢luaﬂas aq::aé contagtipg surane 304, madebp df@@l@rdhip!t@ dOI!S&IﬁatI@ a preferred

S t
i B 3Py e o 9 B s i
309ade afatter embdtﬁlﬁent,stho pxai contadiéng sorfhce Mckbmarp%’:t% Dﬁthe total area

422 h t hat n o
OféH@gf'B@uf %tewa{% glggegp glor & pd con %fgﬂé §1ﬁl¥alg!e 5%&5 lesst an 90% of the
total xsa 4BAng3 00V iIfle fincidt hltePindd enlttsydthhang tbajpa‘daxoatactingrsutfmé 04 is less
hgg%@} gz land a.ckg e portion 422, increasing the
t PRB ase portion 402 and backbone

POT t(ll}&ﬁnei‘ls2216 ﬁ@ﬁnﬁe Wsﬂﬂr@nﬂd@?anﬂaﬁclbehahmledts I1ﬂﬂudm |aﬁl étlet portion
roma p astilc

era ol ethretherkto
319, SpoBHPoman S 13F HEL & perk, BREhah § Ha B e s emige it 108 315, the
shapébt é’}ﬁﬁndls@l'wﬂﬁ B4 f lma319raﬁlaloaﬂétrm7pd>m§zlo@mbmatlon thereof the
materials and bl en PEEK i s advantageous in th

sleran Lo charpqiRrishigs &in et pipsted | erpbg paiypting, ithsp Ipﬂ'gsha}g process.

Nﬁxﬁ@t%lﬁé Bﬁaﬁi%rssdftbﬁﬁﬁ&i 81888 be WdltRAS hich las RROMALIE ﬁgthe width, the
hi gh wear and abrasi on resistance. Base portion 402

depith th redii pleeshpmek a6 Beetppptar yukase 3& adiipirdsurtene 308, as well as
thé %%ﬁ%ﬁfngf} SFhgadseNg ({nh i FRCeRede dERiets af chbi ridg 30@ having a

he art w recogni ze different polymers can
chaaleedl 31@with dareexg@dlbm theeree wbere channoledl6 masts @tt@ﬁwé"a%f?’% and inner

sul?ﬁgee 304! &oﬁbaﬁe%%o tl%al%!ﬁl? 8P aﬁﬁ)erl F'l@ Hepzil&ﬁd HAGPSs. Angle o of channel
conpr a8 ceramc er a ot her
3¥6i ih [FEGS .20 cind 26 &. ISchgreesanpl e, the ceranmic material my

be ed .in L. ke P f

e, SAPRELIB A Ol R P BB g oo
CHIPt ey B0 innIGB. 2T land C6r whﬂecmamtaﬁnm@the Gamne trimgrdilbalsumed The radii

e structur i di,t. nce
whife el alaiee s e Sifees 08 bise PG Bl A" dooreased s
c@fatddan FH2 25 tB&&l‘d@@Eﬂlﬂie peh bf eontatPirfate 308t Uhalahgle o of channel 316 is
enhances, t he stlffness of  CWP rlgg 400 based an it

1 HothErsS, MR s BRSO B £ Bresp agran dre for illustrative

plfrb@s%élélﬂil antPfhlldmof B @asilldted limfimgudes, but is not
ltTmted to, 600,000 to 1,400,000 psi The rigidit

t hatARgle 8 is mcasurs elatise ip bof é@ngwenh%qrﬁsspﬂuwsa ace 306 at the

po°119c| WiLr& HALRTB N wakildasBrRBA twidhteMshrfack 806 FRhARRPYRS di@ not include
he ring fromthe shearing, rotational, and other

mfﬂ@t pergon Ay ap dlstated incBlGS; 2$-27re he prglopfrhe ichynglogn be taken with
re é'vgt t02a4f1€ltenge?etn§e o] 4&0whRsEnmP Qﬁetnhélq’v}fekéaﬁg 5136 V\ﬂiﬁg af@lparallel in the

ring 400. Base portion flashing 440 nay present

cantraluagtemmfrthq wng roRIdaRfesnce ¢ra bedt @hengxddme ok tHoshpingh the centra
poq{lor?%'f %llmea IH%% %ﬁl?e? élalre' 9 roglgzp g)gpr%f gp}f g&%@fées g}ﬁgr %)frl]?nery) where the
anlﬂwaills arf thé chatmaelf hras’mt rpgrallGlosFemmfmmg, m@lﬁhmms nigr cewmterclockwise
rotation o rmge.’:OfOI Selﬁl pna Suffadd §d4nlésl|fag’ Hg d&%ﬁw%ﬁ into a polishing pad. In a
preferred embodiment, angle o is at least 130 degrees.

The shape of the ribs and rib channels of the various embodiments of the present
invention may be varied to modify the bonding between a base and a backbone. For example,
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finish illustrated by the solid |line 442. Follow ng

machi ni ng, surfaces that do not contact the polishing
w@aweazrisbhe further optionally finished with aPOUUSB0&020036

grit or finer polishing paper. For surfaces that

contact the pad or substrate, polishing paper of about
thelB0andrrit cafindlé May be amulre and ednceffioic Withsthe cetaining aing profile when

subst rates or pagds, shi or.. a .
ety Feepcteldh TGS B SPaRC 9 Wy ad ey and rb channels

mafyLHetJaﬁﬁn@ﬂp%umE $in®] ortnesy lﬁ:txfoh@:buﬂir&loosf st @i d&pm@d rin REGS. 94,

9B€;ﬁ ggn g}r Safng |13|@S ni@eSBgsngrtd? %anﬂa(nnglé ma\yg 150 I en%ﬂ, Ecaﬁfrgrlc &Ub the ring

prJﬂl@ Qha%qg fbﬁ&hﬁgﬁ% @nﬂ%ﬂaﬁe&ﬂﬁe@@ﬁe&m o bagRead 0Furthmdide ribs may
plurality of foils "3{]@[ In a preferre

beanbeaAERe suqifbatyibey cxisAe SR AR paR BRI sAEs & s gty other,
for ?rﬁfbdth«?? g{aytﬂé%nt}@%(ﬁ\hl R Pedt, drirdkt 319@&1%6' &F the rlng at an angle.

er e ad contacting sur ace 304 is
Thleelgs-comntrlgz% staytfhlly el o @B edee il Mg BHRDIO thes Ot of they may

ex%ha ?ﬁlg ?51‘?11%&{'{9%%%%3 es driaR rH%dasQféchﬁagtlﬁ PG, %UBf ac e 304

the total area of ring 300. In
f ur Wdértloadllb’e thearits raayblrat aeltared ertapemredcressricetion; t g"rfeate mCChamcal

coglg %&ﬁ&é lhe b%gpf%ﬁ%hetﬁ?lgvgﬁ?%é géqlétg@mt &8 2835n9@90i301r dxafhple, if a

rov urry ow, and each
bac]ttmm &l ﬁr@t]:ﬁoldetbhami@sona or imokeetibywith & dared Teoss-sevtional [peafile, when a

.on, 317 a, n [
bageh orb*s QP’%I?II}O egﬁgto tﬁﬁ Ba&ﬁé‘ﬁeéﬁlg fb:é%ehlwﬂl%é ﬁﬁ%g%%é’g@ tvxlthtléﬁ%e backbone
af&hﬁﬁ&ncﬂﬁmg kac&bssB 16mi adly, alhalseeporﬁdrv ganolpe mymokdmb hardng ome or more

ereof, the slurr sfer cte | . C
TS e Bl 00 RUPLBEH SRR oo
babbpaRTieH) SheltALIEHTRE BidthObase Aidrimedlockdd can be rmdl fi ed
such as the angl g the width, the dept w ? r ad |e mechanical
V\helFé‘rtE‘F{aﬁ‘fl?élm@’l e ri%%‘t“éedomt rraDSYersy . Bas %sd q Sreats

1nt%H5<fl@§geoe%Q§:n tRSbad@hild tBSbdckBoneyRrdapicted inPIe. 30f Faimamplesxf a base
316 on ring 300. FIG 26 depicts a %\]/P ,[jﬂdél‘% 300 havi

postienn Hinis| first molded thaying g of QEPF‘? rip; L ane Wret'e fcre! transverse

pagﬁgﬂpa?s BH6 WREBL b ShallkoRtE i BV drmERled Gfitoabude 110D, the Shidtérit &flows into

compared to the radii of channel 316
passagewags 123n£¢:wgg a mechanicahbanddetween the paghhege a ggbagﬁgz)zz gSimilarly,
a biokbol SRHBLEZ nlolded rh%%ng QRE CoF $ncie %1&“&@3&% JS}aMblfégtransverse

a gr eater contact su ace as comnpar ed t gf
pa?»@@ewer}/SFIVGSn DBasa nOrtios is erm@dﬁrﬁaqrm errhaﬁﬁ?otl% éheslé‘ﬁ‘éﬂal ills in the

L4 T ' JB&HeS In th f
oy I 0 A MBSt BRI o e
mdlﬁpleeﬂ:sﬁﬂe a&ﬂswmmmgewarys progidez2dink befween aeighboring rih chanels.

14 4C181§t aCbt glsfrliletrgl g gbeovg’ Qr% 1H‘£H§eljlafa%e il stxcéftlvg BaD H?tj lnﬁljﬂﬁ ' SAddltlonal

neri ca val ues o
ermcﬁlsﬁmmﬁe hrﬁthm theaiaaami oAlthdughshe present inyemtisndhas b9<m ojcscrlbed with

nd shoul d e..consi deyed
e PP E SRR AT g L A PPk E ek g ppess mo
besideas Gorand @ktatl Methptidepartidpefreén deapini hnBOpavalithelinvention.
intersect with outer surface 306 if channel 316 did
not include outlet portion 317, as illustrated in

FI GS. 25-27. The angle of the channel can be taken
with
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respect to a first reference at a side wall of the
channel where the side walls are parallel in the
w@eebnzi7sporti on of the ring or said referencePCHNSI966/020036
at the md line of the channel in the central portion
of the ring (internediate the outer periphery and the
i nner periphery) where tlggAIMEWal |l s of the channel
are not parallel. For reference, angle a is for
What is gliiedise| ockwi se rotation of ring 300 when pad surface

L e SR OO 0 BB i

abhanmmitea (bacldfont hpertidrbbavamgl oné br olvas neteniefertinban ax1al]1$ prOJecting

ckoorg TR 0L 0PRSS L DUORL 90 Y DR Marh 00

rigid poB%RTRlaferfatengi bs and rib channels may be annul ar and
concentric with the retaini n% ring profile when vi ewed

F rvonar-adsotant padymienibase gortionFhegng 25 flat shot®By sgfaceanehe or more

A T T
and a plufalfty &Bgroddes HBthe HMom3surfadd dxidrdingd MetwdeAindiffer’ ddge and an outer

channel s may al so be non-concentric with the ring
edge of fhegriaining ring the srogvesadampddo dacilipiedranstes pb shipns rﬁluvnéﬂ@dpohshmg
0Brom overhead. Further, the ribs may be non-concentric
such that they extend generally fromone inner edge of
Wwheeini tig thackbome opdreion fml thecbapd epdrtien rarbsberalgd bgether by an

ort hogonal to_an_ e or neet n edge of the rin t
Overmolgig pgpess waethﬁbwegaﬁlé&w PPRIGH 1% A tp g GASE,pOBHRP channels, and
the basef TR, £9%0 B talRbdrePoriidh dnifinddd. her, or they may
M % Hﬁ ﬁ%rfla eggheen edges of the ring, as

depicted in FIG SCB Addltlonally, the ribs nay have

flared or taper.ed, cross. to.create

2. PosisfimiGe Boe Gl TSN Mt R S RGeS o4 et o least one
dlverge&%@hﬁhgd in FIGS. 28 and 29. For exanple, if a

backbone is first nolded having one or nore ribs with

a flared cross-secti onal profile, when a base portion

S BB, R 5 DIBURCRE AP SR by e koo

portion.process. Simlarly, a base portion can be first nolded
having one or nore ribs with a flared cross-sectional
profile, such that when a backbone is overnol ded onto
e rtd
4. ?ﬁn%t rgﬁfi’rﬂﬁ% leg dgodj H{e Tewlr]?}%@bl‘ririgg)a eg%lﬁlgfélcgﬁ%ﬁs@sr ]Eolyetheretherketone
and the backbsnepatiopasspiespylyctherathekdtenateeindedi veigh ceramic.
i nterlocking between the base and the backbone, as
depicted in FIG 32. For exanple, if a base portion
5. TR rdtfinink $hg OPlcigR Do QBﬁpﬁ!‘»mg%@urftinQSﬁMS for securing the
i ncludi ng one or noré€ transverse passageways 127, when
retainingrih@tckdopeleshing wter nol ded ont o base 102, the nmat erial
flows into passageways 127, creating a mechanical bond
bet ween t he backbone and base 102. Simlarly, a
6. h&cﬂéﬂl‘i}ﬂﬁg giap ofeldim! | twhvndifl €t fpld BOtheNRo®fes MElhGve 100G line tangent
i ncl udi ng one_or nore transverse passageways. \Wen a
to the owerseslgp i atilest 13 dags9asol ded onto the backbone, the
material fills in the passageways, thus creating a
mechani cal bond between the base and backbone. In the
case of

operati
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multiple ribs, the transverse passageways provide a

i nk between nei ghboring rib channels. The enbodi nents
w@bwer2as® | ntended to be illustrative and notPCT/US2006/020036

limting. Additional enbodinments are within the

clainms. Although the present invention has been

7. TirsSetlitiag ritigt dT dlsifel ewbeaeinothp ardoves ldafine alpbataliynéSpad contacting
ecogni ze that chapges

workers skilled in the art wl]l
areas, thgwpd pentas] geeap ﬁomalflﬁﬁ&ﬁas H@Pgﬁ% %r the e of dshottoRsuiagen
the spirit and scope of the invention.CLAIMS What is
clained is: 1. Aretaining ring for use in a chem cal
8. Theoht@micating of clam hgwbgreinghe backbooaperitionh midps and baserpoirtion ribs are

. ac ne rti.on _havi ng ,one, or e.circunferential .
1nterlace§rﬁ§1légg? g}t?r@ac,sfl é)logm eﬁ(égxgg @E k,aﬂei?% of I&E:na)g'gf ickngsg of the retaining
ring. channels defined between the ribs, the backbone

portion conprising a rigid polyner naterial; and a

wear - resi stant pol yner base portion having a fl at

ot syrface, one or [ i.rcunterential .and . .o

0. AIDRR T bR, §%iplnd R, F5n S P idRealaRehapical polishing
operatioflethé ArthddedongeRinghe ribs, and a plurality of grooves

in the bottom surface extendi ng between an inner edge .

meldingrp Basedroriiqpyionia ye-esisanhpolymer. the basgeragtiiphedng an inner

t t Ll . I . ) . i t
cdge, it e PoluBitey bl B DRTTIEE b Bl il Shiris Afingd botwen
the ribs, ahé abbatemporthcegandir e bonded t oget her by an over nol di ng
process such. that the backbon rtion ribs mate. to
trandjdee %Wl‘é%}? RO P18 & 1391 PplYEoB ALID tbaﬁﬁﬁemrﬁl%émh that the
backbonEBbRidnTillsA 1RAMRKISaRPEIdR Ry HRAARSGtioR. The
retaining ring of claim1, wherein the plurality of
grooves each include at |east one divergent opening.
. The retaini ng .l of claiml wherein the base .
10. 13’&’{“? d i | atf'é‘@%{ FEMPLE RS oHEX Pty ¢ iR W?‘fl&. OQE@O"GS extending
between'tBé itk Regé bAQ 1 o@brRédpel the%b@és”déﬂh%%@%ﬁnﬂl@t&t dfOphd contacting
congrlses olyetheretherketone and t he backbone
areas on Qliom BWASEI ses pol yet her et her ket one bl ended with
ceramic. 5. The retaining ring of claiml1, further
conprising nmounting fixtures for securing the
11.  Thetaethod ®frdlaigh 10 Wh¢rein Gbathg thei grootes fURBer edrapised Treating the
ring of claiml1, wherein the angle of the grooves
grooves pianAngle0lia) lepsi 13edegrseg slativedo taﬁ@e dangsnt tledBeoyter gdge.
| east 135 degrees.7. The retaining ring of claiml,
wherein the grooves define a plurality of pad
12. Themiatbed ofjclame 46, whdnein phal pabedndacting aseas compyisd Bsanthan 92% of the
| ess than_.92% of the area of the bottom surface. 8.
mﬁaOfﬂ¥ﬁ%nF@%3FﬁPﬁg ring of claim1, wherein the backbone
portion ribs and base portion ribs are interlaced and
the interlaced portion extends at |east 25% of the
13. Taiziragthod oF klairs st Op furthee compzising regeating at least one divergent opening on

each of the plurality of grooves.

14.  The method of claim 9, wherein the base portion comprises polyetheretherketone and the

backbone portion comprises polyetheretherketone blended with ceramic.
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ring. 9. A nethod of making a retaining ring for use
in a chem cal nechani cal polishing operation, the
woredohozz7eonpri si ng: nol di ng a base portion fr oPCHUS2006/020036
wear -resi stant polyner, the base portion having an
i nner edge, an outer edge, a plurality of axially
15. Rrok@edisfnARMg alretiidifg Wideh ferhagnel & eedmicgdnfeehatel polishing
_the ribs, and a bottom surface; and overnolding a
operatiopaihir BeHEOdnemurising r om a rigi d pol yner onto the base

i on. h bac! ti . . -
BRlSHACF £aSHAEH pdflor BB E5ERERSABRE e baiond doRide Fomprising 2
pluralityodf axiadlyprSecting dnnalar cibspuithshagnety dedined detaveph treatibst gndf
gr ooves extendin bg;meen t he i nner %dgg and hq)ogger .
SEFROIIME? Prso PR TIRit oY 15FIRE] PelymSt opiggthe backbone portion,
such th&OfE atd Bgrti%h\iﬁl?s B teEhaRRLIE QMU HIHRES thel backhbfe PBEIIAT the base
of clalim 10, erein creating the grooves further
portion boning irsimgenydeat imanttimlggrandndwttam smfaetigl e of at | east
135 degrees relative to a line tangent to the outer
edge. 12. The nethod of claim 10, wherein the pad
16. FTRERHUNT AR5 CAFMet $6mpASHg tcf’éhﬁn? &"/?mfamﬁ of df@HePlextending
the bottom surface. 13. The nmethod of claim10, .
betweerf thetivear eslgapanil sheguist edgd. ke axoovesadefining adilyialityepf pad contacting
openi_n nc.each of the plurality of grooves. 14. The
arcas Onr}gl? E%ﬁ ogurgzil%l‘ m 9, wherein the base portion conprises
pol yet her et her ket one and t he backbone portion

conpri ses pol yet heret herketgne bl ended w th ) )
17 Hg method1ef. claimprd bh yeetsin feeRiing the BOCHPHEICF CRARPHgEs creating the
3 e
s s el S R S A
rigid polymer, the backbone portion conprising a

lurality .of . axial rojectin nnul ar ribs. with
15 Phemaed baekinad. bodiBeieore crodREsrsAuRist 1fen fog 9296 of the
area of @®6uHAR I, from a wear-resi stant pol ynmer onto the
backbone portion, such that the base portion fills in

the channel s and bonds to the backbone portion, the

1o, PR RBHL AL, Oe®h kil BEARsy Al AT Gy cRBfine o las

one div&géﬂ@bb@{iﬁ%irﬁ@ aatdrogves. pl urality of grooves extending
bet ween the inner edge and the outer edge, the grooves
defining a plurality of pad contacting areas on the

t f 7 t . cl ai m-18, ' d
0. PRCAERE B8 150utPR TR Eahiok B g g BhfRorketone an
the backbop®p@sioacomprisssgotyetiieretherketand bitBSedieh eeamiel at i ve

to a line tangent to the outer edge. 18. The nethod of

claim 16, wherein the pad contacting areas conprise
21, TESSndthRD o228 {9)€wherein overmolding a base portion further comprises

overmolding the base portion such that the backbone portion is fully encapsulated.
22. A retaining ring for use in a chemical mechanical polishing operation, comprising:

an annular backbone portion having two or more backbone ribs with channels defined

between the base ribs, the backbone portion comprising a rigid polymer material; and
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area of the bottom surface. 19. The nethod of claim
16, wherein creating the grooves further conprises
w@e@ati211gp at | east one di vergent openi ng i nt o BEEUS2006/020036
grooves. 20. The nethod of claim 15, wherein the base
portion conprises pol yetheretherketone and the
| R bE QWi QlirkRE Of® or more base ribs
a%?egggéé %R?E cerg‘f%n C. é%?ﬁ@r‘ﬁlgé Xnglttaﬂg%t&%? claim 15,
with chanhels definal/betwoérd thegbase s caba tphualityoft grepves dihe deom surface

. oyernol ding the bas ortion s t hat.
extending GERTRH ATHGIeTGe BNLHDSUEh TGS o130 rping ey B POREs adapted 1o
facilitatet@¥nsfes 61 18 dGMSIHe PolifMAH Spdra@dn, POl i shing operati on,
conprising: an annular backbone portion hayin %‘{1\/\/0 0
wherein bihe k baskbond tportign and hthenbpss @@fthneafeoéwg tpgdher by an
ase ri c 4 on.
L T
the base péition@ibs eité fxha bhdkdbndpoitionchamelsce, two or nore base
ribs with channel s defined between the base ribs, and
a plurality of grooves in the bottom surface extending
23. T%@tfé&%ﬂngr}iﬂgngp 'E:laﬁﬂgﬁ? aRfreh At GlckBoReribd ihdkede passageways for
réetaining ri-ng, the grooves adapted to facilitate
material floandifrimg anfovetmuldingguodesyy t he pol i shing operati on,
wherei n t he backbone portion and the base portion are
bonded toget her by an overnol di ng process such that
24,  ThRGRMKDPPRE T3 I WhsreiBthe Hage bbRiohass ipokide @assageways for
channel s; and the base portion ribs nate to the
material fflavkdoing qpoveingeldipgpnersss. 23. The retaining ring of
claim 23, wherein the backbone ribs include
passageways for material flow during an overnol di ng
25.  THeGeRESng Afg of RRimeI3AiwWherdn theBackbord AbsraBtheVifase porion ribs are
the base portion ribs _include paigagev\%y%]g)r mat eri al
tapered tp|catpteiumepkpnigsl equpling baiwRgn pheobassonoand the,ase PO ng
ring of claim23, wherein the backbone ribs and the
base portion ribs are tapered to create a nechani cal
coupl ing between the backbone and the base portion.
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