2 4 AUG 2006 1 REINFORCED CHEM CAL MECHANI CAL PLANARI ZATI ON BEL} 5 -
BACKGROUND OF TIC INVENTION 1. Field of the Invention The presen ?A@@%@ﬁ@%
rel ates generally to wafer preparation belts, and nore specifically to the
fabrication of belt materials used injchem cal nechanical planarization
apparatus. 10 2. Description of the Related Art In the fabrication of
sem conduct or devices, a plurality of layers are typically disposed over a
subst rat e, - andRERHRESD TR IAITRIEIIRAL PLANIRIANGONBYL. A surface
t opography of the substrate or wafer can becone i1rregular during
fabrication processes, and an un-corrected irregularity increases with the
addi tion of subsequent |ayers. Chem cal Mechanical 15 Pl anarization (CWP)
has devel oped as a fabrication process utilized to planarize the surface of
a sem conductor wafer, as well as to performadditional fabrication
processes including polishing, buffing, substrate cleaning, etching
prgcesses, and the |ike. phi@eR6HR D ofFYEEPELSPRIN! NVOl ve the application
of a substrate or mafer'agarﬁ§rﬁr“7ﬂTnﬂﬁnn7mr3U$2%ce with a controlled
pr essur, Hieldaifiihé heveptiogessi ng surface and the wafer are 20 caused to
rotate, spin, or otherw se nove independently of one another to create a
frictional fiRrgfesb@r illeaiad | ERitdsOReARNY Qo Rakt€picBsralBl | BisS UnfiapRrof the
wafer is consistently and controllably processed.” Typical CWMP appar at us
i ncl udpedifigadlyr tobtblet faprication sofinbeis yetarimls ised whitemical beédhahiasli plgnaizptiacessi ng
surface is supported between two or nore druns or rollers which nove the
~ belt PRPYBYR a rotary path presenting a flat processing surface against
- wWhigch 2D dsbapiieh ofF tieSRARRN &4 The wafer is typically supported and rotated
by a ﬁﬁT@T‘E%TTT@TT“ﬁﬁE‘ﬁ_‘ﬁﬁIishing pl aten is configured on the underside
of the belt traveling in its circular path. The platen provides a stable
surface ovén thehiabtication dfskmiconduatdrsdevines, a pleraligyf efrlayas apsdipiea iyt dispdsed
processin urface he belt .agai nst, t he stabJ e surfac rovi ded by the
Dl ot ever polisiaf pbfochifs 87 il bokivabiet 4 laiso ds BRI TR RHL D e
sl urr yhaGidsirite 'R dFeLah deb it ikdoal# nd _fﬁﬁic‘é‘ﬁ%fi‘g%@egs&‘? all GRALlpAkLEN Or
ot her CMP process. 2 4 AUG 2006 ™ 2 AddiTi onal apparatus include rotary
CMVP prinegdsitpgincowbes tvath rthe aadsitiaulofr symequent layers.  Chemical Mechanical

15 Planarization (CMP) has developed as a fabrication process utilized to planarize the surface of

a semiconductor wafer, as well as to perform additional fabrication processes including

polishing, buffing, substrate cleaning, etching processes, and the like.

In general, CMP processes involve the application of a substrate or wafer against a

processing surface with a controlled pressure. Both the processing surface and the wafer are

“20  caused to rotate, spin, or otherwise move independently of one another to create a frictional
force for planarization and to ensure the entire surface of the wafer is consistently and
controllably processed. Typical CMP apparatus include linear belt processing systems in
which a belt having a processing surface is supported between two or more drums or rollers
which move the belt through a rotary path presenting a flat processing surface against which

25  the wafer is applied. The wafer is typically supported and rotated by a wafer carrier, and a
polishing platen s configured on the underside of the belt traveling in its circular path. The
platen provides a stable surface over which the belt travels, and the wafer is applied to the
processing surface of the belt against the stable surface provided by the platen. In some
applications, abrasives in an aqueous solution known as sturry are introduced to facilitate and

30 - enhance the planarization or other CMP process.




configuration for the processing surface, an orbital CWV processi goéﬁgl
simlar to the circular CMP processing tool, a sub-aperture CIVPz; sm@
tool, and other CMP processing systens providing a plurality of apparatus
and configurations that, in general, gtilize chem cal and 5 nechani cal
forces to planarize, scrub, polish, buff, clean, or otherw se process the
surface of a sem conductor wafer having integrated circuits or other

struct ures Adiioa 0P bpSir808 incluletrbiry UNVERproe@dsing @bl stng M cifchRr p&d t and
processing surface are typically fabricated to provide a Stable structure

to wi teBfigyatiomor she preeessingfsurips, pepbiahdMit processing itepl sieilasto thessircwlet | as a

t abl . f bch i | abl e. pl i zat |
can 10 RIS A P8 opBNR Ik HPaisife 5oL 30T R EAB: pBReSul sy “The "
bel t  gRevigingCE pRirdlily O dpp&itust dndVenifidBraBbRd ikt L iCe M Bycl iR chehickP ad e

system the belt and processing surface are typically in a wet environnent
f r 8m trheebpiigeli farces trplanarizeyscartd pelists brff, dpa, at phagvisBploress dndsypfaocessi ng

surfaces.are typical .constrycted of a pluralit .materials such as, by
vay or RGP R bt BB Gl sP el ifichintafbricRefbafoRi g Tayer
and one or nore processing surface |layers. 15 The plurality of |ayers are
j oi ned by éaﬁ@%l'&éé, ot Aysteray § &%‘ﬁﬁ@? PERfGSY B SYTTace afeotypisally fapecated

conti NNIBEk stabld URIHEE cihdifhsfla A Wlishor'AC bOY oRE QRS BBkl S

agai nst a wafer 1s applied in a process. I oh of

| i nearwdibhs o stable ppbagssihg kyrfade hpnetvhichsprdeise and edntpslbicdplanirhatiomesessary
~sypport to substantially prevent the stretching of |inear CVP belts, but
adlls osgundhdidiion s ts iskiing BidRaniragiaeavERt Bl bslicRd peresingsrisee

diffi . | drBm i il ure at
openi ;tgljg ]fl%é) en &E)ﬁg: nt glgttﬁggﬁ}gnhlé;?g{eglﬁs%?ee%ez%éﬁg&?%gng%% cte(:é%e\?\n&fp{oc? h)f he

bond hestwesrnliayeimt Geuste lgyidwommalurtsamdaidigggepitiahedBblys ideprooadieal | y
wet CMP environnent. Linear belts used in linear belt CVP systens can be
cost | yurfacsteaie fauealvecongirertedal palurpkity: ofpateanls sirh gs.thy waploherample, a
Repl a i g r.equi I i t S

recul t e R bR B SRR o d bl R iFoctile s RS Sk

LildearTHecplumlioans laperssibjjdatd bp adhsivel abdrndigs stehihgl and aat iilentoOforrBanar at i on
of the |layers due to such factors _as the contraction and stretching forces
dur i ngonduous balt shactireaity st putpRrdy frcing rrecesping shdacergampiiyhich e wafirdsies

over tj ed in the wet CVWP environnent. 30 In view of the
bl chshecal

f orego a needed are nethods, processes, and apparatus to

Lgl;,ri icgt |e e:]éhle: Fq%g%g%ogrlgl%%%l%gg%l tglu&‘aqlat;[f olfslagﬂgg IalsI (?eggrilgégl {)rr})%idseg rt g ses of
necessary support to substantially prevent the stretching of linear CMP belts, but adds

... 20 manufacturing costs to belt construction, such belts can be difficult to work with, and such

belts are subject to structural failure at openings for end point detection systems, and due to

break down of the bond between layers caused by normal use and aggravated by the typically

wet CMP environment.

Linear belts used in linear belt CMP systems can be costly to manufacture, and can be

25 time consuming to replace. Replacement of linear belts requires down time for the CMP
system resulting in decreased through put and increased manufacturing costs. Linear belts can

be subject to such failures as delamination or separation of the layers due to such factors as the
contraction and streiching forces during use, and the breakdown of adhesives or other bonding

techniques over time and accelerated in the wet CMP environment.

30 In view of the foregoing, what is needed are methods, processes, and apparatus to

fabricate a linear CMP processing belt that is resilient to the stresses of use, is less likely to




del am nate or otherw se separate, is econom cal and easy to maéusif %burﬁ
and is easy to work with in a plurality of CMP processing too 2008
envi ronnments. SUMVARY OF THE | NVENTI ON 5 Broadly speaking, the present
invention fills these needs by providing a reinforced polyneric CW
processing belt. The present invention can be inplenented in nunerous
ways, including as a process, an apparatus, a system a device, or a

et NOGHclARMAE B ot RIPRE sEFARLS, 19 bcddfmibll 838 Rhsy (B8\RMukRAIrE Rd FESEY kPadrbel ow.
In one enbodi ment, a belt for use in chem cal mechanical planarization

( CVvP) willOinpy ploedity oftCM$ mioesssing tebls Aitdeenyebomemtel udes a pol yneric materi al
being cast into a continuous |oop to define the belt, and a continuous
mesh core enbedded in the polynmeric material. The continuous nesh core is
defined as a nore rigid inner core of the polyneric material. In another
enbodi ment, a belt for useSuMnARTIGIETHFIMRENGEN P! anari zati on (CWVP)
processing is disclosed. The Delt 1 nclrudes a poryneric nmaterial being cast
into a continuous 15 loop to define the belt, and a reinforcing fabric
enedded bédmedy sphakipg| thewréseninbventical fillndhean naddl by preidipg laymmforced
material |aye The reinforci fabric.is defineq as cont j nuous | oop

wi t hi (OB CY M Prcesiiite PP  THRCPISHRAY ARRRPHIPB SN DSOFARIFSTLEd ik BASPUS oy or
The a t ; ' i O n : bl efit
e R A e R R L e S e
pol ymemibepd@hhtpobibe psisag inRMitibe bte descriied bEM®.pr ocess. Unli ke a typi cal

| i near CMP processing belt of prior art, the reinforcing core of the
Jpresent i nM@N&ne0BmpoOiicliESa el fRCRRSH ¥héhicslN BlcbhaniddP Pirhrizad6 (0M@P) | | ence
w t hout stacks of bonded | ayers subject to del am nation or separation. The
r difnf dresesging oy disgpsadnellyy babcluday a polysrericsmaigdal fwinagashinte @ lsentsweust ur e

R e R R T N R e ST e (e

Spr ay ednomesus diddh cbiedy B6fiidatis aehdtk @lptd MBeiCQr@of the pilylrieRid materd] CVP
processing belt of significantly increased lifetine in the CVP process.

Anot her bengfibies ehidBainfMEr 2 68 oS RASE AL mivmemgn&m%wﬁsmﬂ cal
prior art processing belts, one enbodi nent o% the present 1| nvention
i ncl udesceasisg nytisclosader Tinebdlt owhdes ampolymkrivhinaterislieingptagtriae a comdsioaf t he

| i shi belt i . n, h nbodi , th 0 . [ '
P ded? e Gittapefe Belg ot THRGTURE BATE SHbdBrLbuem BOPpHEETE PHOE P | The
2 4 Alds @RfRnafpdilbat mayerfaf 1al[\,§ygp§e refHNE R E6ric RdoHRRESs o SuiBRbbR 10BpNdi ng

mat eri al s between the plurali
within the polymeric material and the additional polymeric material layer.

The advantages of the present invention are numerous. One notable benefit and

| advantage of the invention is significantly increased lifetime of the polymeric CMP processing
20 belt in the CMP process. Unlike a typical linear CMP processing belt of prior art, the
reinforcing core of the present invention provides the necessary strength, support, and
resilience without stacks of bonded layers subject to delamination or separation. The
reinforcing core of the present invention is encased within the structure of the processing belt

and is therefore integral to the belt structure. Polymeric material is cast around and through

25  the reinforcing core, or sprayed over and through the reinforcing core, resulting in a CMP

processing belt of significantly increased lifetime in the CMP process.

Another benefit is the lower cost and ease of manufacture, Unlike typical prior art
processing belts, one embodiment of the present invention includes a single inner mesh core
around which the polymeric mass of the polishing belt is cast. In another embodiment, the

30  present invention includes a supporting and predominate structure of polymeric material. The




layers are elimnated without conprom se of strength, support, ardy AUG 2006
resilience. An additional benefit is the ability to readl ly integrate
enbodi ments of the present invention with optical end point detection
apparatus. The reinforcing core of thg present 5 invention provides for
easy fabrication of optical "w ndows" for use with end point detection
apparatus, and w thout conpronise of necessary strength, support, and
resi | ipiaRty (ﬁuraya@radhegm@guh&mep rbrofﬂth&pﬁérﬁi%{ RRRBR! BHweS! gt h10R1B] hEICt Ures
does not increase the li od of delam natl on or separation, Or
decr edayers #re eh@m@@ﬁh@é Commdmelstmﬁﬁtl@sgthnglpp@it,tandYaﬂleamgt her advant age and
benefit is the plurality of options provided by the present 10 invention
for specififn edditipediteneft Bphkiabiity aoscaddybiattizrmntmbodiniches ¢ff ti8estbsent
-invention can be easily inplenented with preferential reinforcenment
accor dnyrgtien V%‘HE@P?‘?BZ eéﬁr%‘i*ﬁs& e gpPPaglss; ¢ Blp rrilorang, epreaefvbatIeEst of t he
en I on,
| e Ahi8h ko RERIEP DR Ao 59[;;5&4;? Wb Y uggm;hl i po ﬂﬁ%%{&@@ﬂ ooy of

en 1 n COI’]] unctiron w acconmpanyl ng draw n 1 'ng

15 exappéretus handowithoitpiodsprofisehe ricovssdyi mf&ngtﬁﬁdiaﬁoft)ﬁﬁﬁ?td?ﬂe@é OF urtiif,
DRAW NGS The pr esent _invention wi|l be readily understood by the fol I owi ng
det ai Iafge@EeR rafpental end Rowij detestionnstiiciuses Hecsanelo isaye ribe dikalihangs of

Fi qur SRR ‘fﬁﬁ‘{fﬁéﬁé‘%ﬁ’“”?ﬁ@%&? o eI e ol S ThE LY ee'lé”‘;’ﬂéis a

side view thelln st.em descr in Fi ure 2A
Shows a or oue 85ite A HhitE abg bet t%%!}lf%ﬁbﬂﬁ?rﬂ@é@ sty Bt 56
-shgws ihVtieh @&ssps@iﬁtaloe@ &ialfy Tpmbﬁaelns ER®RbinfMR cqftﬁss&%érﬁgmte%h&n dn bd gure
2A 25 with an open sec ion of belt for use with an in-situ optical end

poi nt edgbedmplomesigdteith fFefgrental3inforcamenipssonting itorspefifia divEnpianaessi ng
belt ipn .accordance with an enbodi nent of the present invention. Figure 3B
is a FYEES Wction of a CMP processing belt in accordance with another 2 4
AUG 2006 5 enbodi nent of the present invention. Figure 3Cis a cross

section of Ghenpivsniggesel kg lﬁiéff“ttlopWIHC%?IBE%WYW&&PW@G #lrriag defalebdi nent
of t h%e%rﬁ)?ﬁﬂt tdk@l‘fqgtdo&ﬂmcf AR 4R éc%onﬂpﬁ{y%?gs d&%ﬁéso nlh%ftraﬁngC%P v[v) OCF ssing

belt in accordance wit
15  example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be readily understood by the following detailed description
in conjunction with the accompanying drawings, wherein like reference numerals designate

20  like structural elements.
Figure 1A illustrates a typical linear belt CMP system.
Figure 1B shows a side view of the linear belt CMP system described in Figure 1A.
Figui‘e 2A shows a cross section of a typical linear CMP processing belt.

Figure 2B shows the cross section of a typical linear CMP processing belt of Figure 2A

25  with an open section of belt for use with an in-situ optical end point detection system.

Figure 3A is a cross section of a CMP processing belt in accordance with an

embodiment of the present invention.

Figure 3B is a cross section of a CMP processing belt in accordance with another

H
i




5 enbodi nent of the present invention. Figure 4B is a cross sectizrlIt (NUGaZUIJB
CWP processing belt in accordance with an enbodi nent of the presen
invention. Figure 5 shows a detail view of the application of the
additional polyneric material |ayer gescribed in reference to Figures 4A
and 4B in accordance with one enbodi nent of the 10 invention. Figure 6
shows a cross section of a CMP processing belt in accordance with another
enbodi giddiénttofiéheiresaninvedtioant i on. Figure 7 shows a detailed view of a
mesh core in accordance with one enbodi nent of the present invention. 15

Figure 8A siipue Niseihest fBidn 6f a CheP %Eﬁ%%lﬁﬁ%&éﬁ%ﬁ%&g@g ?fétrhnoth

alternative grid or matrix pattern. Fent of the
- nmesh canlodioendtof thet pesenninaentaint er native grid or matrix pattern. Figure 9A
illustrates a detailed view of a mesh core in accordance with one 20

enmbodi ment Fifuleh#Apises astbssi f3¢66E idMa EBUpREBIdy beistih adRsrdansieindihl 86l Vi ew
of a nmesh core in accordance with another enbodi nent of the present

i nventsighpdimengof éhe repseghignent®nnet hod of fabricating a CVMP processing belt
in accordance with one enbodi nent of the present invention. 25 Figure 10B
shows anot hégursnd disne rirossf sectien adss i CigPnplodessingt belt [in exeatdandey esithi am.

Fi gure ltzlﬂdgis a% flow chart diagramillustrating the nmethod operations for
manuf SCERAGTAEM of hSdiressat in¥eoRear VP processing belt in accordance with
one enbodi nent of the present invention. 2 4 AUG 2006 6 Figure 12A

i |1 ustrat esF1guser shayys deetgil ey of drecappligation pbhictadditionalpelimnaria natershr CVP
process| Lgur AR at es nesh.,core s ort

posi ¢ byt et BR el M e dePaA el 3 B o R e Ut P OB Aot the

i NWentihoention. Fi gure 13A illustrates a polyneric |inear CVP processing belt
mold in accordance wth one enbodi nent of the present invention.

Figure 6 shows a cross section of a CMP processing belt in accordance with another

embodiment of the present invention.

Figure 7 shows a detailed view of a mesh core in accordance with one embodiment of

the present invention.

15 Figure 8A shows an embodiment of the mesh core constructed in an alternative grid or

maltrix patiern.

Figure 8B shows an embodiment of the mesh core constructed in an alternative grid or

matrix pattern.

Figure 9A illustrates a detailed view of a mesh core in accordance with one

20  embodiment of the present invention.

Figure 9B illustrates a detailed view of a mesh core in accordance with another

embodiment of the present invention.

Figure 10A shows a method of fabricating a CMP processing belt in accordance with

one embodiment of the present invention.
25 Figure 10B shows another embodiment of the casting mold of the present invention.

Figure 11 is a flow chart diagram illustrating the method operations for manufacturing
a polymeric linear CMP processing belt in accordance with one embodiment of the present

invention.




Figure 13B illustrates a polyneric |inear CVP processing belt noPdyiAliG 2008
accordance with one enbodi nent of the present invention. Figure 14 is a.
flow chart diagramillustrating the method operations for manufacturing 10
a reinforced polyneric CVMP processinggbelt in accordance with another

enbodi nrent of the present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS An invention for a CMP processing belt and nethods for making

the same armegurd 320 ifGétASRt scbioPbe) BikE dorRMBAds PREtidned RRLEMAIRAPCRASI NY
h a polymeric material encasing

belt includes a reinforcing mesh belt wt
t he maxecepung belomalki ne the processing belt, and a processing belt
constructed of a polyneric material and reinforced wwth a woven fabric or
synt heti c rigwecildB itlostoédfsianeeshh@resuppes piosigiobizlpta meshbreestcondatdeRvith
operations. In the_follow.ng description, numerous specific details are set
f or t h 0% eBybgdimang ofbthg inveBtiony a t hor ough under st andi ng of the present
invention. It will be understood, however, to one skilled in the art, that
t hé presentFigweddy dhisiratps sepqlymeni¢ disearviPMRopiocessing oalt miold of acdeedsace

speci fi'ﬁh det ail s,. Ir} ot her in§t ances, wel | known process operations have
not beBi el siigent ol theresentinyemlioie "not to unnecessarily obscure the
present inventiqn, Figure A illustrates a typical |inear belt CVMP system
h00. A Iindi fe@ﬁaﬁb@@%iamlﬂw%&e@f NP precessiagbel mald By weprdansiovidh uns
104. I i ' js attached to a wafer carrier 108 over

t he ﬁ’ﬁ“ﬁ%ﬁ‘ﬁ’ﬁg t &%g(hggﬁggﬁ%%‘% he wafer carrier 108 is caused to rotate

110 whi ch yuses ,t.-he fer 106 to.rotat.e, .and the dru 4 rotate.causing
- ‘the linear %%ﬁﬂrl%%eﬁé\% %&ﬁ bcg f{rarfdgu t@hﬂ%% @ﬁthaﬁpg%rg{{%ﬁ]t%&?an UpRg o | ng

weffer _@ﬁbﬁﬁtbi%&d-}a@ﬁmfb@l\élma%rowﬁiﬁ bERGnaktGaARY Wite bt SnRihbRGbrag i nst

the |linear CMP processing belt 102 which is 2 4 AUG 2006 7 noving around
dr uns presgnt mvelitiosct i on 112. Platen 114 is positioned under |inear CWP
processi ng belt 102 opposite (e.g., on the opposite side of the |inear CWP
processing belt 102 from the wafer carrier 108 with a wafer 106 attached.
Platen 114 provides additional support in order for the wafer 106 to be
appl i ed agai NPETAELED DESCREMPION G THERRPEERREDEMBODIdMIIEVTS | Ci ent force
to acconplish the desired planarization or other CVMP process, as well as
providing a flat surface for consistent, neasurable processing. Figure 1B
shows a si din vhesption for e OMP quecassing belPand snatimds0fvr j mekingldbe sapedare As can

Ibglsa PR{i& cl)s%&.ecin.fpli‘e errtlezd grlﬁ[)gtﬁmleﬁks?ﬁl% éﬁﬂ’ }grrt])(caesls{n%- St i%dgsr 258a olrcqgg tr)neelsltl 102

belt with a polymeric material encasing the mesh belt to define the processing belt, and a

processing belt constructed of a polymeric material and reinforced with a woven fabric or

synthetic material to define the processing belt to be used in CMP operations.

In the folowing description, numerous specific details are set forth in order to provide

20  a thorough understanding of the present invention. It will be understood, however, to one
skilled in the art, that the present invention may be practiced without some or all of these
specific details. In other instances, well known process operations have not been described in

detail in order not to unnecessarily obscure the present invention.

Figure 1A illustrates a typical lincar belt CMP system 100. A linear CMP processing

25  belt 102 is positioned around two drums 104. A wafer 106 for processing is attached to a
wafer carrier 108 over the linear belt CMP system 100. The wafer carrier 108 is caused to
rotate 110 which causes the wafer 106 to rotate, and the drums 104 rotate causing the linear
CMP processing belt 102 fo move in direction 112. The rotating wafer carrier 108 having a

wafer 106 attached thereto is applied against the linear CMP processing belt 102 which is




subjected to various stresses during operation of the linear belty EMRIG 70306
system 100. By way of 10 exanple, as a point on the |inear CMP processing
belt 102 travels around druns 104, it is subjected to a stretching force,
with the outer region of the linear CGW processing belt 102 subjected to
greater stretching than the inner region of the linear CWVP processing belt.
As the point on the linear CWVP processing belt continues travel off of and

avay fuicving BRudd UWiremd 094 inl dirdctios UDEC PRGN 014 iCadifidd Mtief nes @R he
belt straightens out and travels across the top or 15 bottom of the Iinear

bel t ©Kxeesyrg balt 1QP0opPesike Gsg.1 dretheenppositaside @the Hoear KBVIP provesdingbelt 105 t

or ocodgr e AR KR LORR R b8’ T e Tpiee 1ot Broveras Rong ahoRett

processionder Suf HiRCRafet 166 ftbitket ﬁﬁﬁ?& afﬁi%‘tt fel iR OREP prResidy Bk 182 Walier 106

and the linear CWP processing belt I02, and other such processing forces.
205Fi guffisican felcovis aacanplssh thecddsived planarizationoal othemEMP GhRepy; asosdl ag bel t

120. The..exenplary li.near CVP. processi ng belt 0 incluydes three |ayers
Too PIidifhg Tpbgirlask orcopsistonh Jiranaoie RiRerseings 15wt BeUorAa Spiegeasel ng
sur f agie Rgak Bat CMP RichhBooRbElesdiifed( see Figures A 1B) is applied for
CWP processing. A cushioning layer 124 is typically constructed between

158 Do S A ST BREIRA TR i furk YR and B8, AR CRUPAREL e 13387 1271

126, and 2 cushi oni ransrtion layer e processing

sur f agabjpeted bR virious 3tedsesl ddrngdistratidhcof thg tidear DAt CMBRPSEHN 0. RS®ay ayer
.. 126. Typically, the support or_base |ayer 126 is a solid stainless steel
1 ol0ot §8pmBienR$ arPofritan thedincapCMIhpepcesstne ball ¢02 Favelp eenng glsvme d04dit tihe

cushi Qpy.: r . 0 j [ i surf er 122, T

ol ar at RS Asd B Slaeehn @R MERD SuRl REEGT KD heilcaf SRee Biders bl WEane

| ayer sobjeste@foglegtes steetchdhd thian $hdlinhéd refioh 0 (i@ 10{ca®ORIP F0césad@beltO AlshBe next .
Figure 2B shows the cross section of a typical |inear CVP processing belt

120 ofpomt anAbsdinggp EMB pricgesing ok eantinuesiraygkefl ofend awayl femdhe guims ¥4 use

W th . i tical .end-point tection EP stem As can be

nopr o iz Sl B e BRCERE, I wd FoRhpBhenh o g S 00a0S: B VopSr . 100
| 951 ensoues, ofithelitkh Balt OMP SyHRR 100 Gwhias thelyedrudfD4. tRgther S RidanBelt ayer
124, and the proceSS|n?psurface olynmeric layer 122. Wen an open section

128 i $NBrrroeessing sysisma 109 riabiecs upen S4B prgcdseing bek0 102 o gypegsssingt i on

128 of ffichent, siize for ti | EP i npl ement ati.on i created.in,the
[ mears Bl W GU AT Sh BB of Bo oter age BTG SspiBR skt BB Riey |
Ci r culcahtacioVélve® (HeGlobitiRgSeat 006 @hd e lihéd eaVIP PYbcdREiRE Befi 110, BAd Ltnk20 t hat

varies in .
such processing forces.

. 20 Figure 2A shows a cross section of a typical linear CMP processing belt 120. The
- exemplary linear CMP processing belt 120 includes three layers 122, 124, and 126. The top
polymeric layer 122 provides the processing surface against which the wafer 106 (see Figures

1A, 1B) is applied for CMP processing. A cushioning layer 124 is typically constructed
between the processing surface polymeric layer 122 and the support or base layer 126, and
25  provides a cushioning transition layer between the processing surface polymeric layer 122, and
the rigid, hard support or base layer 126. Typically, the support or base layer 126 is a solid
stainless steel or other similar metal belt or band over which has been fabricated the
cushioning layer 124 and polymeric processing surface layer 122, The plurality of layers are
typically joined by adhesives, casting of one layer over another, or other similar joining of one

30 layer to the next.

Figure 2B shows the cross section of a typical linear CMP processing belt 120 of
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20 illustrated in Figure 2B can increase the likelihood for linear CMP processing belt 120 to
suffer structural fajlure including delamination or separation due to the increased surface area
subjected to stress, increased likelihood of exposure of the layer joints and adhesives or other
bonds to the wet environment, structural weakening of the base or support laYer 126 from the

opening or openings created, and the like.

25 Figure ?,A is a cross section of a CMP processing belt 150 in accordance with an
embodiment of the present invention. In the inventive CMP processing belt 150 shown in
Figure 3A, the CMP processing belt 150 is constructed substantially of a polymeric 152
material (also referred to herein as polymeric layer 152, and polymeric 152) with a stainless
steel or other suitable material mesh core 154. In one embodiment, the mesh core 154 forms

30 an approximate core or center layer, and the polymeric 152 is cast around and through the
mesh core 154. Examples of polymeric material used to cast the polymeric 152 of the CMP

processing belt include polyurethanes, polyesters, PVC, polyacrylates, and epoxies. The




I n one embodi ment of the present invention, the mesh core 154 proyi ¢ 206
internal support anal ogous to the base or support |ayer 126 descrlbed in
reference to Figures 2A and 2B. As described herein, a nmesh core of the
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core. The continuous | oop has no begi nning and no end, and therefore 10 is
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Figure 3B is a cross section Cﬁb processing b 0 in accordance
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mesh reinforcing layer 154 of Figure 3B is the same structure as the mesh core 154 shown in

20 Figure 3A. The mesh reinforcing layer 154 is therefore a mesh layer of the CMP processing

belt 150 having a continuous loop, belt-shaped structure. In one embodiment, the CMP
processing belt 150 is essentially cast of polymeric 152, and the reinforcing mesh layer 154 is
positioned against a bottom surface of the polymeric 152 material. The reinforcing mesh layer
154 is then bonded to the polymeric layer 152 by spraying 156 additional polymeric material
25 153, essentially forming an additional polymeric layer 153 and resulting in the reinforcing
mesh layer 154 being a mesh core 154. In one embodiment, the additional polymeric layer
153 is the same material as the polymeric layer 152. In another embodiment, the additional
polymeric layer 153 is a different material than the polymeric layer 152, according to process

requirements and desires.

30 In one embodiment of the invention, an applicator 158 is used to spray 156, or

otherwise apply, polymeric to the reinforcing mesh layer 154 positioned against a CMP




5 154. Figure 3Cis a cross section of a CVMP processing belt 15Q 4nAlG 2006
accordance with yet another enbodi nent of the present invention. In the
enbodi ment illustrated in Figure 3C, the polyneric CMP processing belt 150
is reinforced with a nmesh reinforcinggayer 154. The nesh reinforcing
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the polymeric layer 152 can be of polymeric materials and therefore securely bonded.

Additionally, when processing conditions warrant, processing surface layer 155 can be cast or

20  otherwise applied and include one or more individual layers, only one of which is illustrated in

-

Figure 3C. A processing surface layer 155 consisting of more than a single layer of polymeric
material can be used to implement differing hardness layers in a CMP processing belt 150 to
achieve desired processing surface properties, for example, a cushioning layer beneath the

process surface.

25 Figure 4A is a cross section of a CMP processing belt 160 in accordance with an
embodiment of the present invention. In the inventive CMP processing belt 160 shown in
Figure 4A, the CMP processing belt 160 is constructed substantially of a polymeric material
162 with a woven fabric or synthetic material reinforcing layer 164, and an additional
polymeric material layer 166 sprayed on, or otherwise applied, bonding the woven fabric or

30  synthetic material reinforcing layer 164 to the polymeric material 162. The polymeric material
162 can include any of a plurality of polymeric materials suitable for construction of CMP

processing belts and surfaces, including polyurethane, polyester, PVC, polyacrylate, any of a




fabric of kevlar. In other enbodinents, the fabric is construct ed%q}f AUG 2006
synthetic materials such as synthetic fibers of nylon, polyimdes,
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polyneric material 162 of the CMP processing belt 160. As )

shown in Figure 4A) against the polymeric material 162. Polymer spray applicator 158 is used

120 to spray 156 the additional polymeric material layer 166 such that the additional polymeric
| material layer 166 is applied over the woven fabric or synthetic material reinforcing layer 164,
and also permeates the woven fabric or synthetic material reinforcing layer 164 forming a
chemical bond, in one embodiment, between the polymeric material 162 and the additional
polymeric material layer 166. In one embodiment, the polymeric material 162 and the

25  additional polymeric material layer 166 are fabricated from the same polymer. In alternative
embodiments, the polymeric material 162 and the additional polymeric material layer 166 are
fabricated of different polymers. The properties of polymers, however, provide for strong,
permanent, and in some cases chemical bonding between the layers, effectively encasing the

woven fabric or synthetic material reinforcing layer 164 within the bonded polymers 162, 166.

30 In one embodiment, the woven fabric or synthetic material reinforcing layer 164

forms a reinforcing layer of the CMP processing belt and therefore has the same continuous




descri bed above, the fabrication of one enbodi ment of the presem 4 AYEnpllgn
I ncl udes the tenporary application of the woven fabric or synthetic
material reinforcing |layer 164 to the polyneric material 162 by such

met hods as cl anping, stapling, tackingg the use of adhesives, 5 and the
like. As will be described in greater detail belowin reference to Figure
5, the woven fabric or synthetic material reinforcing |ayer 164 can be
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A 2006 polymeric material 162, and the additional polymeric material layer 166 has been applied

over the woven fabric or synthetic material reinforcing layer 164 by spraying 156 or otherwise
applying the additional polymeric material layer 166 such that the applied polymer permeates
the woven fabric or synthetic material reinforcing layer 164 and forms a strong and permanent
bond between the polymeric material 162 and the additional polymeric material layer 166,
25  effectively encasing the woven fabric or synthetic material reinforcing layer 164 within the
CMP processing belt 160. In some embodiments, the bond formed is a chemical bond
between the polymeric material 162 and the additional polymeric material layer 166. The
embodiment illustrated in Figure 4B includes an EPD opening 168, functioning as described

above in reference to Figure 2B.

30 In one embodiment, the EPD opening 168 is fabricated in the woven fabric or synthetic
material reinforcing layer 164 prior to the positioning of the woven fabric or synthetic material

reinforcing layer 164 against the polymeric material 162. After the additional polymeric




13 material layer 166 is applied, and the polyneric material 1622341%031%35
additional polyneric material |ayer 166 are bonded encasi ng the woven
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addi tional polyneric material |ayer 166 need only be thinned 20 to allow
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In other embodiments, the EPD opening 168 is fabricated by creating an opening in &
fabricated CMP processing belt 160 through each of the integral polymeric material 162, the
woven fabric or synthetic material reinforcing layer 164, and the additional polymeric material
layer 166. In an alternative embodiment, an EPD opening 168 can be fabricated in the
25  polymeric material 162 during casting of the continuous foop, belt-shaped structure, and an
opening can be created in the woven fabric or synthetic material reinforcing layer 164 prior to
positioning against the polymeric material 162 during fabrication of the CMP processing belt
160. The openings in the component layers are aligned when the woven fabric or synthetic
material reinforcing layer 164 is positioned against the polymeric material 162. The additional
30  polymeric material layer 166 is applied, bonding the layers together and encasing the woven
fabric or synthetic material reinforcing layer 164 forming the CMP processing belt 160. The

" EPD opening 168 is then created by punching through the additional polymeric material layer




EPD opening 168 is then created by punching through the additioQgh AUG. 2008
polynmeric material layer 2 4 AUG 2006 14 166 over the openings™already
created in the polyneric nmaterial 162 and the woven fabric or synthetic
material reinforcing |ayer 164. Figurg 5 shows a detail view of the
application of the additional polyneric material |ayer 166 described in
reference to Figures 4A and 4B in accordance with one enbodi nent of 5 the

i nvent|ig@yefthe ﬁj&{ggsﬁeéd k&S B @3%&{6@%%@%@@??@?@% whikh MBMep, fabric

or synthetic materi reinforcing Ta as a conti nuous
| oop, - shthttichatedd! sinforcingrieyerd64, positi oned agai nst the polyneric materi al
162 which is also a continuous |oop, belt-shaped structure. The woven

fabric or siakbet iowiad géthidlvidwebniier Sphaaticy of thbGAdRRRPFoIPASHS hRfed]
against either an interior surface or an exterior surface of the polyneric
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enbodinfReiA reinficciv@vayer 1330k Falticatddshe boRiniBhe ldop! bEIRLIYpRA Girldutea¥fd 164
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i ncl udopigiopes gesinsrthe pelapienc matemal, 168owiichiidelse a pintinupesloop, bsltshaptd cs,

d the like. Jh | d fabric. . t.heti ial is.15
Gener AmSASo: FHE Srdon TRy pb RviHe Bal<Tieb RRICRUNG P dORarB APt 166
t 0 peraghakihbean WRHRD shideios aR Ex@SHbt fiLkbE oMb ?Biy?deri% WeReddiak2 E&%rdin% .

“polymer(s) of the polynmeric material 162 and he addi ti onal polyner
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thet i terial reinforcing | ithin th | i ial 162 and
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essentially not susceptible to delamnation or separation of the |ayers

t ypi calflayplusbity dffabties eosymthetic maseriadé ircbingopélpestes, tra@vi® nploocpalgimideshel t s
and surfaces. As.shown in, Figure n _egbodi ment .of the present.invention
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The applied polymer or polynmeric material -of the additiona meric
mat er ivadvehdgtaic driemthatic beitdriab siwhrtbatpbé polymed(s) pibthy pelynericath®erniadll 62and hat

defi ni ol ric material 162 in.so mhodi ments, [t can .a
di 1 1 et pddiional BplyByerip Srajsri fayer hﬁaqoéppa bonﬁﬁefg?c&lffgmeesm%iaﬂmﬁm BB e
sel ect@dyPALNBlaterl rOIRFHIRE 16y Wi ?deépcﬁ?ﬁ’l@ric RIBRRT 168 SnB tRY halifigha oF the
formati oh of a strong and perrfanent bond. 1n sone
polymeric material layer 166 defining an integral structure CMP processing belt 160. The
20  integral structure thus formed is essentially not susceptible to delamination or separation of
" the layers typically used in the construction of some prior art CMP processing belts and

surfaces.

As shown in Figure 5, an embodiment of the present invention includes the application

of the additional polymeric material layer 166 by spraying 156 polymeric material with a

25  polymer spray applicator 158. The applied polymer or polymeric material of the additional
polymeric material layer 166 can be the same polymer or polymeric material as that defining
polymeric material 162, or in some embodiments, it can be a different polymer or polymeric
material. In preferred embodiments, the selected polymers or polymeric materials have
properties providing for the formation of a strong and permanent bond. In some

30 embodiments, the bond formed is a chemical bond. Exemplary polymeric materials inciude
polyurethane, polyester, PVC, polyacrylate, any of a plurality of epoxies, and the like. As can

be appreciated in Figure 5, the applied polymer permeates the woven fabric or synthetic




30 enbodi nents, the bond formed is a chenical bond. Exenplary poldfeAU8 2008
materials include polyurethane, polyester, PVC, polyacrylate, any of a
plurality of epoxies, and the like. As can be appreciated in Figure 5, the
appl i ed polymer perneates the woven f@gbric or synthetic 2 4 AUG 2006 15
material reinforcing |ayer 164, formng the strong and pernmanent bond
between the polyneric material 162 and the additional polynmeric materi al
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pr ocessbddsiRebdit 4578 ihRelMdesrich@alRRityneric material 162, the woven fabric
or synthetic material reinforcing layer 164, and the additional polyneric

materi al | Ll trated n ribed i.n reference.to
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The CWP processing belt 170 illustrated in Fi gure 6 is fabricated in order
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or synthetic material reinforcing | ayer 164 can be positi oned agai nst
ei t hePregessing suifese byer 3¢ ipQawf spraredy oir yotherivgsenfabeeated ove2 ther palymerie er i or

surfa f .t I ic material. 162. .In.this manner (ffering
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Fi gur ésycd A 7248{ aadidfefent draddriche nhdrh anderbils pohencsicr fnaeeial dgerorladiichatast
over th al ready fabri %%t ed | ayers to define the processing surface of CW

pr oc e PSP THSENECHFJayqr ] 000t Arefieserbrsthon s referracaigl Kigwiei b thraveransdpbs2, the
woven o abfihGiChaR¥Rt REHb i Ph$d! 134 can be positioned against either an interior surface

20 of the polymeric material 162 or an exterior surface of the polymeric material 162. In this
manner, differing hardnesses of the layers can be combined to optimize the hardness of the
processing surface layer 172 according to processing conditions and desires. In one
embodiment, the polymeric material 162, the woven fabric or synthetic material reinforcing

layer 164 and the additional polymeric material layer 166 are fabricated as described above in

25  reference to Figures 4A, 4B, and 5, and then the processing surface layer 172 is cast over the
.already fabricated layers to define the processing surface of CMP processing belt 170. In

other embodiments, the polymeric material 162, the woven fabric or synthetic material
reinforcing layer 164 and the additional polymeric material layer 166 are fabricated, and the
processing surface layer 172 is sprayed over or otherwise applied over the fabricated layers to

30  define the CMP processing belt 170.

The embodiment of the CMP processing belt 170 illustrated in Figure 6 can also be




reinforcing |ayer 164 and the additional polymeric material |ayef} 46&)JGra806
fabricated, and the processing surface |layer 172 is sprayed over or Co
ot herwi se applied over the fabricategslayers to 30 define the CW
processing belt 170. The enbodi nent of the CMP processing belt 170
illustrated in Figure 6 can also be 2 4 AUG 2006 16 utilized to control
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If 20 a thicker CWP processing belt is desired, the polyneric |ayer 152

hsh the egﬁﬁﬁ%ﬁ%}] we Q?ng@%rﬁgé%ﬁﬂgcémbgr&&%ﬁl 1t 56 kn acst@aideedtithanachi eve

the desire processi n elt. Looking nore closely at
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T ustrated &g‘is)rﬁ%id%m . %ﬁﬁné@ﬁﬁbcﬁﬁ@ﬁt,_ AovealF MREUNESY S0k TUMPYrbékssing
arrangé’rren%. escribed Rer el n, a grid defines the

“belt 150 is then dependent upon the type and thickness of the processing surface layer 155. If

20  a thicker CMP processing belt is desired, the polymeric layer 152 with the embedded mesh

core 154 can be made as thick as desired to achieve the desired thickness for the CMP

processing belt.

Looking more closely at structures of the embodiments of the present invention

illustrated in Figures 3A, 3B, and 3C, Figure 7 shows a detailed view of a mesh core 154 in

25  accordance with one embodiment of the present invention. In the illustrated embodiment, the
mesh core 154 is configured in a grid arrangement. As described herein, a grid defines the

mesh structure of the inner mesh core 154, and a grid is alternatively defined as a matrix.
Vertical members 174a and horizontal members 174b are arranged to qum a perpendicular

grid as illustrated. In one embodiment, the mesh core 154 is constructed by adhering,

30 bonding, welding, soldering, or otherwise affixing the vertical members 174a and the
ﬁorizontal members 174b. As will be described in greater detail in reference to Figures 8A

.and 8B, the mesh core 154 is not limited to vertical members 174a and horizontal members




mesh structure of the inner nesh core 154, and a grid is alterng V%L}g yli
defined as a matrix. Vertical nmenbers 174a and horizontal nenb é b (Qpe
arranged to forma perpendicular grid as illustrated. In one enbodi nent,
the mesh core 154 is constructed by aghering, 30 bonding, welding,

sol dering, or otherwi se affixing the vertical nenbers 174a and the

hori zontal nenbers 174b. As will be described in greater detail in
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grid or jmatrix argkgerns In Figure 8A, the mesh core 154 is shown

Sonst rideHang fr & g shrictuge g5 uSe 1B CoptgtRg IhegResh cpis 1 rpthPrrPrFli’%’d‘P%“tBB t he
mesh e ivfnficn RIAANRE HOUSE S G ERiall] r@tangular-shaped shafts with flat faces and a

20 thin profile providing a greater surface area for bonding at the joints between grid members

174a, 174b, or any other structure easily formed into the grid or matrix pattern of a mesh.

Figures 8A and 8B show embodiments of the mesh core 154 constructed of alternative
grid or matrix patterns. In Figure 8A, the mesh core 154 is shown constructed in a simple
cross- or diagonal-grid pattern. In Figure 8B, the mesh core 154 is shown constructed in a

25  combination of a perpendicular grid as illustrated in Figure 7, and a cross- or diagonal-grid as
illustrated in Figure 8A. Figures 8A and 8B show only two altemnative embodiments of a
plurality of grid arrangements or configurations. It should be appreciated that the grid
members 174 of the mesh core 154 can be arranged and configured for specific applications.
By way of example, the mesh core 154 can be configured to provide additional cross-belt

30 reinforcement, to provide additional belt reinforcement around the girth of the linear CMP

processing belt, to provide edge reinforcement, or to provide specific, localized reinforcement




25 conbi nation of a perpendicular grid as illustrated in Figure g# ﬂgg aq
cross- or diagonal-grid as illustrated in Figure 8A. Figures 8A and ow
only two alternative enbodinents of a plurality of grid arrangenents or
configurations. It should be appreciatged that the grid nmenbers 174 of the
mesh core 154 can be arranged and configured for specific applications. By
way of exanple, the nmesh core 154 can be configured to provide additional
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around the girth of the linear processing belt, to provide edge
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_ processing belt 150 (see Figure 3A). The EPD openin Is shown in Figure
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178 is representative of any of a %I urality of possible shapes.
processing belt 150 (see Figure 3A). The EPD opening 178 is shown in Figure 9A in a shape

20  easily constructed from the illustrated grid of mesh core 154. In a typical CMP processing
| belt 150, the shape of the EPD opening 178 is circular, oval, or square, and can be modified as
appropriate to conform to a particular processing requirement. The illustrated EPD opening

178 is representative of any of a plurality of possible shapes.

Figure 9B illustrates a detailed view of a mesh core 154 in accordance with another

25  embodiment of the present invention. In Figure 9B, an EPD opening 178 is constructed in
mesh core 154. The EPD opening 178 is reinforced with supporting members 180 in the
illustrated embodiment. Supporting members 180 can be fabricated and attached as desired to
define a perimeter of EPD opening 178, In an embodiment of mesh core 154 in which the grid

is constructed by weaving, braiding, or otherwise intertwining the grid members 174, an EPD

30 opening 178 with supporting members 180 is particularly useful to prevent umraveling,
stretching, or other deformity at the discontinuities in the grid. In one embodiment, supporting

“members are affixed at least at each grid joint around the perimeter of the EPD opening. The




Figure 9B illustrates a detailed view of a nmesh core 154 in accorzj%n%gﬁv\qggﬁ
anot her 25 enbodi nent of the present invention. In Figure 9B, an EP
opening 178 is constructed in mesh core 154. The EPD opening 178 is
reinforced with supporting nmenbers 18 in the illustrated enbodi nent.
Supporting nmenbers 180 can be fabricated and attached as desired to define
a perimeter of EPD opening 178. In an embodi ment of mesh core 154 in which
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optical beam to be transmitted through the mesh core 154. A plurality of polymers allow for

20 -limited optical transmission through the polymeric mass, and in one embodiment of the
present invention, the thickness of the polymeric 152 mass is minimized to allow for optical
transmission. Feature 184 provides for casting a thinner region of polymer 152 at the EPD
opening 178. In an alternative embodiment, the first side 182a and the second side 182b of a

casting mold have no feature 184, and the polymeric 152 surface at the EPD opening 178 is

25  thinned, if necessary, after formation of the linear CMP processing belt. In still a further
embodiment, the polymeric 152 mass is locally treated at the EPD opening 178 to clear the

polymer 152. The locally cleared polymeric 152 region acts as a window through the EPD
opening 178.

Figure 10B shows another embodiment of the casting mold 182a, 182b of the present
30  invention. The first side 182a and the second side 182b of the casting mold illustrated in
Figure 10B cach have a feature 184 positioned at the EPD opening 178. Feature 184 forms a




transm ssion. Feature 184 provides for casting a thinner region pfl poGy 2806
152 at the EPD opening 178. In an alternative enbodinent, the first side
182a and the second side 182b of a casting nold have no feature 184, and
the polyneric 152 surface at the EPDgpening 178 is 25 thinned, if
necessary, after formation of the linear CWVP processing belt. In still a
further enbodi ment, the polyneric 152 mass is locally treated at the EPD
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t hrough the nmesh core. The nethod continues with operation 204 and the
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13A and 13B. Any desired polymer may be used accor i$ to the intended
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be selected to 20 enhance certain features of the intended process. In one
enmbodifRepfectivh avaley plamatizaagn yethout scratching. The selected polymer need not be fully

elastic, and should not slacken or loosen with use. Different polymers may be selected to

N 20  enhance certain features of the intended process. In one embodiment, the polymer may be

'; polyurethane. In another embodiment, the polymer may be a urethane mixture that produces a
processing surface of the completed linear CMP prbcessing belt that is a microcellular

polyurethane with a specific gravity of approximately 0.4-1.5g/cm® and a hardness of

approximately 2.5-90 shore D. Typically, a liquid resin and a liquid curative are combined to

25  form the polyurethane mixture. In another embodiment, a polymeric gel may be utilized to

form the linear CMP processing belt.

After operation 204, the method proceeds to operation 206 in which the prepared
polymer is injected into the mold. In one embodiment, urethane or other polymer or
polymeric material is dispensed into a hot cylindrical mold. One embodiment of a cylindrical

30  mold is described in greater detail below in reference to Figures 10A and 10B. It should be
understood that other types and shapes of molds may be suitably used.
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one embodiment, the polymeric linear CMP processing belt is lathed to a thickness ranging

from about 0.02 inch to about 0.2 inch, with a preferred thickness of about 0.09 inch,

20  according to the CMP process for which the polymeric linear CMP processing belt is intended

to be used.

After operation 212, the method proceeds to operation 214 and grooves are formed on

a processing surface of the polymeric linear CMP processing belt in accordance with one
embodiment of the invention. In another embodiment, the grooves may be formed during

25 molding by providing a suitable pattern on the inside of the mold. In one embodiment, the
raw casting is turned and grooved on a lathe to produce a smooth polishing surface with

square shaped grooves.

After operation 214, the method advances to operation 216 in which the edges of the
polymeric linear CMP processing belt are trimmed. Then, in operation 218 the polymeric
30 linear CMP processing belt is cleaned and prepared for use. In one embodiment, the

polymeric linear CMP processing belt is 90-110 inches in length, 8-16 inches wide and 0.020 -




20 according to the CWP process for which the polynmeric |inear CMP4 ﬁyg 2006
processing belt is intended to be used. After operation 212, the nethod
proceeds to operation 214 and grooves are formed on a processing surface
of the polyneric linear CVP processi belt in accordance with one

enbodi mrent of the invention. In another enbodi nent, the grooves may be
formed during 25 nolding by providing a suitable pattern on the inside of
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(not shown) are provided for precise mesh core 154 positioning within the mold and, by way

of example, adjacent to EPD openings.

.20 Figure 12B illustrates a mesh core support 230 positioning a mesh core 154 in
| accordance with one embodiment of the invention. In one embodiment, the mesh core support
230 extends from the bottom track of the mold (not shown) to position the mesh core 154 a
desired distance from the edge of the finished polymeric linear CMP processing belt. In one
embodiment, the stem 230a of the mesh core support 230 is constructed of a material having

25  sufficient strength to support the mesh core 154 in position, to withstand the heat or any forces
of polymer casting, and to easily break away from the bottom track 220c after the polymeric

linear CMP processing belt is cast. Exemplary materials include soft or brittle metals and the

like.

Figures 13A and 13B illustrate a polymeric linear CMP processing belt mold 220 in
30 accordance with one embodiment of the present invention. In Figure 13A, the mold 220 is

shown separated to show a first side 220a and a second side 220b of the mold 220, as well as




of exanple, adjacent to EPD openings. 20 Figure 12B ill ustrates2a nijth 2008 e
support 230 positioning a nesh core 154 in accordance with one enbodi nent
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or po'tMén?ﬁélS BIC AHwARE A\ Add Hiough the inner mesh core in accordance with one
embodiment of the present invention. At the top of the mold, the surface of the liquid polymer

he

20 or polymeric precursor then defines the second edge of the resulting polymeric linear CMP

processing belt.

Figure 14 is a flow chart diagram 250 illustrating the method operations for
manufacturing a reinforced polymeric CMP processing belt in accordance with another
embodiment of the present invention. The illustrated method begins with operation 252 in

25 which the woven fabric or synthetic material reinforcing layer is fabricated. In one
embodiment, the woven fabric or synthetic material reinforcing layer is fabricated of kevlar.
In other embodiments, the woven fabric or synthetic material reinforcing layer is fabricated of
nylon, rayon, polyester, polyimide, a mixed synthetic material, or any other desired fabric or
synthetic material to provide the desired reinforcement of the fabricated CMP processing belt.
30 Examples of desired reinforcement qualities include strength, durability, a decrease in the
tendency of the CMP processing belt to stretch with continued, sustained use, flexibility for

use in a linear CMP processing tool or system, and the like.
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dur i ngolhericatboldis hpicaliy ukal/er cast aqmdiyn@c CMR) pmcesmmlgeldes Rrogstink®s The

nmet ho es w eration aratlon of. a r to be
e dodosih ;\Liwﬁr%%us% B0 SRty fosiier ot o TR < o p rigld or
Palsy Mehi ofRcClds@éd 4 étﬁtﬁe Qﬁ@@ﬁ’t{e%gioﬁo'in HRé &hﬁ'&iﬂn@ﬁp n%t tiof 2SMEhdMREESSI Ng

bel't utilizing a polyheric nold. A polyneric ndl ypically used to
cast athep ptepmtmn oCVe yplpoess |pngrnh3fictmasr1d to dnamlsedmumt the pplynizeic tradteriad

struct ecti a desired pol poI JTer | terial into nDId
or " 16 desiRelabpho e g TR LS Shind HoutieeSHbo s hog
oper at1'69.n Brénd Q[ﬁi)b'&lﬁ&nt, the preparation of the polymer or polymeric material in method
operation 254 includes the preparation for the polymeric material and for preparation of the
20  polymer or polymeric material for the additional polymeric material layer described above and

identified by reference numeral 166.

Any desired polymer or polymeric material may be used in operation 254 according to
the intended processing requirements. Generally, a flexible, durable, and tough material is
desired for a linear CMP processing belt for effective wafer planarization without scratching.

25  The selected polymer need not be fully elastic, and should not slacken or loosen with use.
Different polymers may be selected to enhance certain features of the intended process. In one
embodiment, the polymer may be polyurethane. In another embodiment, the polymer may be
a urethane mixture that produces a processing surface of the completed polymeric CMP
processing belt that is a microcellular polyurethane with a specific gravity of approximately

30  0.4-1.5 g/em’ and a hardness of approximately 2.5-90 shore D. Typically, a liquid resin and a
liquid curative are combined to form the polyurethane mixture. In another embodiment, a

polymeric gel may be utilized to form the polymeric material.




the preparation of the polymer or polynmeric material to be usedzt%m?t h@e
polynmeric material described above in reference to Figures 4A, D, ?§

6, and identified by reference nuneral 162. In one enbodi nent, the
preparation of the polymer or polynerjsc material in nmethod operation 254

I ncl udes the preparation for the polyreric material and for preparation of
the 20 polyner or polyneric material for the additional polyneric materi al
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After operation 258, the nmethod advances to_operation 260 and the polyneric
mat er ilayer within the polymeric structure of the CMP processing belt.

Then, in operation 262, the polymeric material is fabricated to a desired thickness and |
7,20  dimension according to processing requirements. In one embodiment, the polymeric material
is lathed to predetermined dimensions. In operation 262, the polymeric material, in a molded
continuous loop belt-shaped form, is cut to the desired thickness and dimensions for optimal
linear CMP processing. In one embodiment, the polymeric CMP processing belt is lathed to a
thickness ranging from about 0.02 inch fo about 0.2 inch, with a preferred thickness of about
25  0.02 inch to about 0.05 inch, according to the CMP process for which the polymeric CMP

processing belt is intended to be used.

The method proceeds with operation 264 in which the woven fabric or synthetic
material reinforcing layer is positioned against polymeric material and temporarily attached.
Methods of temporary attachment include clamping, stapling, tacking, use of adhesives, and

30  the like in order to precisely position the woven fabric or synthetic material reinforcing layer

against the polymeric material. In one embodiment, the woven fabric or synthetic material




i s de-nolded by rempving the belt fromthe nold. In one embodi menty AbG 2006
nold is a 15 polyneric |inear CMP processing belt nolding container used
to formthe polynmeric material to be reinforced with the woven fabric or

ot her synthetic material reinforcing yer, and additional polyneric
material to encase the woven fabric or synthetic material reinforcing

| ayer within the polyneric structure of the CWP processing belt. Then, in
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or synthetic material reinforcing |ayer is positioned against polyneric
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is applied to form?he 5 additional "polynmeric nmaterial |ayer and encase

t he weynthefiamaiteriaransly homdst iwethnthe epdlmheric eiatdrl,cengsingytbe wwvehi fabtiher

pol ymer i tructure of. the fabrjcated CVP processing belt. In on _
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ad@itiﬁg@ejssiggbmﬂeri c material over the woven fabric or synthetic naterial
reinforcing Tayer. In another enbodinent, the polyneric material with
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over tprecesyiny eeltf dliding rths ypolyedrlcC mateakr thal wévehnfabfie i orGsyn i . matentver
the addjtional polynmeric materjal_ layer is applied, the polyner or

pol ynefinéotriRgelayen apd the sadddionak pakymerict mpterial gwer as an integral” structure, is

fabricated into the desired thickness and dimension for the reinforced CMP processing belt.
20 In one embodiment, the fabrication includes lathing, trimming, and the like to achieve the
| desired thickness and surface quality. If the polymeric linear CMP processing belt is an
embodiment with EPD openings, one embodiment of operation 268 includes piercing,
thinning and clearing of the polymeric regions at the EPD openings fabricated in the woven
fabric or synthetic material reinforcing layer as described above. In one embodiment of
25  fabrication of a CMP processing belt in accordance with the present invention, the mold or
form used in method operation 256 includes structural definition of EPD openings within the
mold or form. The woven fabric or synthetic material reinforcing layer is positioned in
method operation 264 with fabricated EPD openings aligned with the structures defined in the
polymeric material, and in operation 268, the final thinning or piercing of the EPD openings is

30  accomplished as desired.

In one embodiment of method operation 268, the reinforced polymeric CMP




synthetic material and bonds with the polynmeric material, encasi ;zﬁg}t%@%
woven fabric or synthetic material reinforcing | ayer to define i gggﬁ
structure of the reinforced CMP 15-processing belt. The nethod continues
~with operation 268 in which the reinforced polyneric CVP processing belt,
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Cor posmbidament of the invention. another embodiment, the grooves may be Tormed durin

molding by providing a suitable pattern on the inside of the mold. In one embodiment, the

20 raw casting is turned and grooired on a lathe to produce a smooth polishing surface with
square shaped 'grobves. In another embodiment, a separate polymer or polymeric material
processing surface is applied to the reinforced CMP processing belt, the polymer(s) or
polymeric material bonding to the reinforced CMP processing belt as an additional integral
structure. Embodiments of additional processing surfaces include surfaces providing a

95 different hardness than the underlying layers of the reinforced polymeric CMP processing belt,
desired surface texturing, and the like. If the additional method operation 270 is
accomplished, the reinforced polymer CMP processing belt is completed upon fabrication and

preparation of the processing surface, and the method is done.

Although the foregoing invention has been described in some detail for purposes of
30  clarity of understanding, it will be apparent that certain changes and modifications may be

practiced within the scope of the appended claims. Accordingly, the present embodiments are




I n one enbodi nent, the fabrication of the integral structure reinﬁqggﬂg 2005
polymeric CMP processing belt to the desired thickness and di nension
conpletes the fabrication of a ‘reinforced CMP processing belt, and the
nmet hod is done. In one enbodinent, t nmet hod 15 incl udes additional nethod
operation 270 in which a desired preparation surface is fabricated. 1In the
fabrication of the preparation surface of nmethod operation 270 grooves are
{ 1 e o 88 cfnsidirelf 85 %R thaGR; RierldiFe PGB HEPL e ifffecdih@hes st no
belt in accordance with one e oélnent of e Invention. |'n another
enbodidetails givenchegrinomesmampe bedifardneithisiuthe Bgoperamd dBqniyateyitspofaiie dppegdéed
suitable pattern on the inside of the nold. In one enbodi nent, the 20 raw
castiﬁﬁm?§'turned and grooved on a lathe to produce a snooth polishing
surface with square shaped grooves. In another enbodinent, a separate
pol yner or 'Fetynepimedigt erial processing surface is applied to the
reinforced CMP processing belt, the polyner(s) or polyneric naterial
bonding to the reinforced CVP processing belt as an additional integral
structure. Enbodi ments of additional processing surfaces include surfaces
providing a 25 different hardness than the underlying | ayers of the
reinforced polyneric CVP processing belt, desired surface texturing, and
the like. If the additional nethod operation 270 is acconplished, the
rei nforced polynmer CVMP processing belt is conpleted upon fabrication and
preparation of the processing surface, and the nethod is done. Although the
foregoing invention has been described in sone detail for purposes of 30
iclarity of understanding, it will be apparent that certain changes and
nodi fications may be practiced within the scope of the appended cl ai ns.
Accordingly, the present enbodinents are 2 4 AUG 2006 28 to be considered
as illustrative and not restrictive, and the invention is not to be limted
to the details given herein, but may be nodified within the scope and
equi val ents of the appended clains. What is clainmed is: 2 4 AUG 2006 29
CLAIMS 1. A belt for use in chem cal nechanical planarization (CVP)
processing, conprising: a polyneric material being cast into a continuous
| oop to define the belt; and




a continuous nesh core enbedded in the polyneric material, the cprit AIGopa{(5
mesh core being defined as a rigid inner core of the polyneric material.
2. The belt of claim1, wherein the polyneric material includes

pol yurethane, polyester, PVC, polyacjylate, and epoxy. 3. The belt of
claim1l1, wherein the continuous nesh core is defined as a grid of
intersecting nenbers, and the intersecting nenbers are joined at fixed
joints to forma rigid support sty for the belt. 4. The belt of
claim1l1, wherein the continuous msm is defined as a grid of

i ntersecting nenbers, and the intersecting nenbers define a woven
structure. 5. The belt of claim4, further conprising discontinuities in
the grid ofl-t he Ackslt ifauciss imeshempak medhenidils plangrization i €3MBRiprgesssing,i gur ed
to provide an opening in the grid suitable for optical transm ssions
througcﬂnpﬁlgmﬁri d. 6. The belt of claim5, wherein the opening in the grid
of the conty syiHEIRERrEMEdEng éait e & BGHinibEobPidHeBie inilh hhdTet ef menber s,
the perineter nenbers being affixed to the joints around the perineter of
t he openi ng ¢omtinheusgnésh. core emheddedlin thefpatyradrin iGatendlethei contilneoup ateghreoiec

materi,al is_.made thinner at t opening in the grid of the continuous nesh
core, bgﬁﬁ(feﬁé‘e‘gﬁﬁ yHe 'lenméer?r}g]f‘eP@W’é PRI all ow optical transm ssion

t hrough the thinner polyneric naterial at the opening in the grid of the
conti nuous nesh core. 8. The belt of claim1l1, further conmprising: 2 4 AUG
2006 30 deXti ni richeabglt of edainng), sihefeac choopelynetie maityateintindespelyuthant,he
pol ynmeric nma Lal .bein a first polyneric material and the processing
'*surfa@@ﬁﬁéﬁeﬁgﬁédéfﬂo}?@ﬂryﬂ%éﬁlngeg‘é’%nd polymeric material cast to the first
polymeric material. 9. A belt for use in chem cal nmechanical planarization
(CMP) processing, conprising: a polynmeric material being cast into a
conti nuous 3.oop The bidf oheainné, bbtein theccoatimeiunfnesshicoge fsadefined asaagidesk

ric terial and an additional, polynmeric material_ |ayer,

bet ween t he.poly
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pol y ey SorfBhRhiakoaRdpiiie additional polynmeric material layer. 10. The
belt of claim9, wherein the polyneric material includes polyurethane,

4. The belt of claim 1, wherein the continuous mesh core is defined as a grid of

intersecting members, and the intersecting members define a woven structure.

5. The belt of claim 4, further comprising discontinuities in the grid of the
continuous mesh core, the discontinuities being configured to provide an opening in the grid

suitable for optical transmissions through the grid.

6. The belt of claim 5, wherein the opening in the grid of the continuous mesh core
is defined with reinforcing perimeter members, the perimeter members being affixed to the

joints around the perimeter of the opening in the grid.

7. The belt of claim 6, wherein the polymeric material is made thinner at the
opening in the grid of the continuous mesh core, and the polymeric material is treated to allow
optical transmission through the thinner polymeric material at the opening in the grid of the

continuous mesh core.

8. The belt of claim 1, further comprising;




pol yester, PVC, polyacrylate, and epoxy. 11. The belt of clai m 9 4igiGeifds
the additional polyneric material |ayer is defined by one of polyurethane,
pol yester, PVC, polyacrylate, and epoxy. 12. The belt of claim9, further
conprising openings fabricated in thggreinforcing fabric, the openings
being suitable for optical transm ssions through the reinforcing fabric.
13. The belt of claim 12, wherein the polyneric nmaterial and the additional

polymeri ¢ niiginbal procsing 3h@adBRREr b ipBRRTerRimAtBigal oS BbRforic Mdiligal bei
. reinforcing flalt?rgi cp.r 14. %he belt of gl g?r{rﬁ 9,mwher el n%t ﬁgﬁe{lgi nf or Ci ﬁlgr;lgf abric

i s defd fwst pblymerio meaterial lead |the promesding syfach being defibet fiomcd sebiond polyincamic

pol yester, polyi gre rayon, and.PVC. 15. The belt of claim9, further
conpr ifatEdal cﬁs%‘?g%’ TSROl BAE et i ned over the pol yneric material, the
polymeric material being a first polyneric material and the processing
surface being defined froma second polynmeric nmaterial bonded to the first
pol ymeri c rfat eriflbelt for use in chemical mechanical planarization (CMP) processing,

comprising:

a polymeric material being cast into a continuous loop to define the belt; and

a remforcing fabric embedded between the polymeric material and an additional
polymeric material layer, the reinforcing fabric being defined as a continuous loop within the

polymeric material and the additional polymeric material layer.

10.  The belt of claim 9, wherein the polymeric material includes polyurethane,
polyester, PVC, polyacrylate, and epoxy.

11, The belt of claim 9, wherein the additional polymeric material layer is defined

by one of polyurethane, polyester, PVC, polyacrylate, and epoxy.

12.  The belt of claim 9, further comprising openings fabricated in the reinforcing

fabric, the openings being suitable for optical transmissions through the reinforcing fabric.

13.  The belt of claim 12, wherein the polymeric material and the additional

polymeric material layer are made thinner at the openings in the reinforcing fabric.

14.  The belt of claim 9, wherein the reinforcing fabric is defined from one of kevlar

and a synthetic fiber including nylon, polyester, polyimide, rayon, and PVC,

15.  The belt of claim 9, further comprising:
a processing surface defined over the polymeric material, the polymeric material being
a first polymeric material and the processing surface being defined from a second polymeric

- material bonded to the first polymeric material.




