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PADS AND APPARATUSES | MPLEMENTI NG THE SAME BACKGROUND OF THE | NVENTION 1.'\}%
Field of weesn2iodvsmti on 10 The present invention rel ates toPChHEMUGALIY
mechani cal polishing (CWP) techniques and, nore particularly, to the
efficient, cost effective, and inproYed CVP operations. 2. Description of
the Related Art In the fabrication of sem conductor devices, there is a
need to perform chem cal mechani cal polishing (CVMP) operations. Typically,
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-electrically connected to the transistor devices to define the desired

functional device. As is well known, patterned conductive |ayers are

i nsul ated from ot her conductive layers by dielectric materials, such as
silécon di oxide. As nore netalliz w mmmmand associ ated 20 dielectric
| ayers are forned, the need to plgm&mmu m“ ielectric material grows.
Wthout planarization, fabrication of fugsher metallization |ayers becones
substantially nore difficult due to the variations in the surface

t opography. In other appllcatlons metallization line patterns are formed
in the dielectric materi 21ACH i OKTEHE INVUINTION-r at i ons are perforned
to renove excess netallization. 25 A chem cal nechanical polishing (CW)
syst emp| Fiéld o ¢iad Inveltiohi zed to polish a wafer as descri bed above. A CW
systenltypically i ncl udes system conponents for handling and polishing the
SUF(T) ace of Q“g rédent %Htx&?'@lﬁ@@r{@)Sclﬁﬁﬁl:ap%lecfnﬁlcaﬁxﬁimhﬁlg &MPY chBlques
pol1shing pad, or a [i1near belt polishing pad. The pad itself is typically
made ofand, mak\partethayetortat effichdnt mostpnﬁfeytnveebhrhmazpmnechMRmp&mtmnsw th ot her
materials such as, for exanple a stainless steel belt. 30 In operation, the

bel t pad De&chivtion bf tHIRAQMed Mtt hen a slurry material is applied and spread
over WO 02/118S15ti7 PCT/US111/~7219 2 the surface of the belt pad. Once

the belt pag nﬁvfaﬂﬂc o'rlréfy]gé}fiﬁbﬁ%dc%m”@éﬂx&g Herd i9GShdd d %@ﬁms Qﬁemaﬁr is
| owered onto the surface o elt pad. In this manner, wafer surface
that i madhfmwaa‘d)otimib@((pM?&‘D\apemadns sTmMyamtagazitéqcsmbdm«zhs anuimhth iféemn

sandpaper may be used to sa od. The wafer t hen be aned in a
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10 polishes away materials on a surface of a sem conductor fer 16. The
mat er i alechrizialig comnoteddo nisey trivesisorsddysdes b defiret whe idabireslf funb@oveh tlevicd. 6 Asris one
or nore |ayers forned on the wafer 16. Suc er pically ipcludes one
or mor &' Kﬁ‘i’l‘(j“’t ptenad FRRdUCHNE 18X ate H}Sugfeglsbﬁg ﬂ’dn‘é)“ B5¢e¥% such

as, foelaﬁgp'nﬁe @s}%eA %Q%fli&Pr@Bﬁﬁéa|§s e nfe@A i Rtion' fSels Bl sSodifed- -

al um num copper nmetal alloys, sem conductor materials, etc.
Ty pO c aldiejct@dPayeesyarb dfothed, i the thetd tq»qnllanshzet e dinkecwic mateeiabglm‘#se Méghes on

th f 16 t | f f th f 16...Th
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cont i nuous
pattems are formed in the dielectric material, and then, metal CMP operations are performed

to remove excess metallization.

25 A chemical mechanical polishing (CMP) system is typically utilized to polish a wafer
as described above. A CMP system typically includes system components for handling and
polishing the surface of a wafer. Such components can be, for example, an orbital polishing
pad, or a linear belt polishing pad. The pad itself is typically made of a polyurethane material
or polyurethane in conjunction with other materials such as, for example a stainless steel belt.

30 In operation, the belt pad is put in motion and then a slurry material is applied and spread over
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15 rotating about rollers (or spindles) 20. The rollers are typically
driven by a notor so that the rotational notion of the rollers 20 causes

t he pol i SWOMg/OBEBT 12 to be driven in a linear notion 22 WMGQMMUSESpEEt to
the wafer 16. Typically, the polishing belt 12 has seans 14 in different
sections of the polishing belt 12. The wafer 16 is held by a wafer carrier
18. The wafer 16 is typically held in position 20 by nmechani cal retaining
ring and/or. by vacuum The wafer carrjer positions the wafer atop.the
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polishing belt 12. The polishing belt 12 is a continuous belt typically
made upoed- &hesafarmmaythenchs elpaned dma yaferclganeSYHE™. the | C 1000 nade by
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| i near notion 22 with respect to the wafer 16. In one exanple, an air
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bearing that assists in controlling the pressure at which the palishing

bel® 1dielestrigypnaterinlngsilinen nitides meatals eleed:, Eivanipsihe and oppen).mdietalodldqys, seans

14 of the i shi belt 12 I : j d

1401 WGORRMGRY AR ot 2025 s Rl bOENGEL TRl FRRERE .
up of felihyeRd 8n SleeRiter IS todplRRki¥ER kuiMRedhyerlof tHeavafar 5.5 connected toget her
by, for exanple, an adhesive, stitching, or the like to forma continuous

belt. A seaffhedinernpol@bingl dppatatust Esutdlines ¢f palishingewghsl 21in thgHittos ag, (Mhige
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t he adhesi ve hol ding the polishing belt and the supporting |ayer 10

t oget heotatidnas nwaios ioh ghediol lensi20acaises ted polisbingdelisk? tedetsksiven fip 8 fngsfemotion

supporting,.l ayer .. erefore, the prigr anrt desi ave seri,ous,.
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addi ti gyioad6fthe[RNiGARg 6EIERd ed between the support |ayer and the polishing

belt 12 when noving over the rollers 20 can be a very serious destructive
factor and dhsovafeuleisdeld naafaarriss 18. fidsuvafer this typitalyoleld e peulionshi ng

be be.shortened significantly. Such,15 shor.t eni ng of. pol i.shi.ng belt
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magni fi ed view of an exenplary seam section 30 after del am nation has

st ar t edutfaretcditles pdlbimg bEHd 2seam section 30 includes a seam 38, a pol yner

polishing |ayer onnect ed. on of a supporting |ayer, 36 b n,adhesi ve
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of the adhesive matérial, and thus, the adhesive 42 will either itself
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| ayer 32 to.del am nate prqgressiv as.critjcal .CVP operations are.in
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seepage froma s ace of the polishing belt down the seam 38 to the
adhesi ¢en fliehrbe4@ed Thapphypiis dgairest Heepdgesuefine ohibn shppeatingloyer. tThe apghediive
film42. Wien this occurs, WO 02/ 051s87 PCT/t1S01/~7219 4



the different layers 32 and 36 of the polishing belt 12 may start to peel
of f, as described above, due to the loss in adhesion resulting in the

del am natWoOrB/08G87 | n addi tion, pressures and shear forces REwU0ed70A t he
polishing belt during the CVMP process can serve to exacerbate matters and
can greatly increase the creation of3the del ami nations 40. \Wen the seam
section 5 30 noves over rollers, the support |ayer 36 does not stretch very

much thus defining a pneutral axis. The polishing belt 12 on top of the
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del am nated polishing belts nay be defective thus creating further costs
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described in reference to Figures A, have even nore
pr obl ernkhis prhblepris fmhealdescalpp@nalte&sembmﬂgam ]:(Eobl ems wi t h oxi de renoval
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arise due to the inability to properly control the polishing press
appl i egolighinghdayeaf 82 eanmkelee oueop ooft lae stppoiitndflayans e oby nap afihashve 42.

pol,j shi ad. Cops ent t hese ens ar.ise ue e fact that WO
borbe SShrBas o 98 18 ostir isbiean gbt Bpb R rolniing Ther o2 g e gy
pr oper liyyef 0Bt z{soihep@x!uH§ maﬁngtcdxm B8 iReEAYSES ﬂfe &diﬁsweqhateﬂalc YRdVitQR gk 1 N
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film 42. The moisture seepage can then break down the adhesive film 42. When this occurs,



where the polishing pad is shaped |like a belt and has no seans. The

seamnl ess polishing apparatus al so includes a base belt where the base belt
i ncl udes WOr@ionfS87 cenent | ayer and a cushioni ng | ayer. TheP@uiE$i1GAtIAg | ayer
is an internmediary | ayer between the polishing belt 20 pad and the base
belt. In another enbodinent, a method for generating a polishing pad
structure for utilization in chem cal nechanical polishing is disclosed.
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“in accor one enbodi nent of
30  during the application of such layers. Agam thcse prior art difficulties arise due to the
inability to properly control the polishing pressure applied to the wafer surface due to the lack

of cushioning of the polishing pad. Consequently, these problems arise due to the fact that



present invention. Figure 2Cillustrates a cross sectional view of a

pol i shing section showi ng a polyneric polishing pad fused to a base belt in
accor dancwowi2tohis8he enbodi ment of the present invention. TETRWYIHEISA shows
a cross sectional view of a polishing section capped by a polyneric flap in
accordance wth one enbodi nent of the present invention. Figure 3B shows a
cross sectional view of a polishing section capped by a cover in accordance

with one enbodj nent. of. the present. | tion.  Eigur i S. [ : i onal
Vi ew o ArGRT Ry e 36 Beor FRLCAtin PRt s ety el F o

Pr esenfack iy etshi®Ringhih 94 golRfingpaws a flowchart defining a method for
generating a seanl ess polyneric polishing pad attached to a base belt in

accor dance WiblhiGRemB0d ¥ for A midid BAC3E Abod S Hat BRercShEhE prSblem
illustrates shows a Tl owhar élefl ning a net or generating g seani ess
20 pol yiretd prigrcdri Bihagnpacdisisieg phd saudramethbeistlonger dasdog daa derthvdrtdnablee
“enbodi nent of the present invention. Figure 6A shows two pieces of a

pol §nemase pensisient sgd sHactis| nelipyng Bra GMIEPIOCEsSaccor dance with one embodi ment
of the present invention. Figure 6B shows a conpl eted polymeric polishing
pad nol di ng cont ai ner wher SGUMMARY OFSTHE INMENTIONas been attached over an
i nside nolding in accordance with one enbodi nent of the present invention.
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st ruct upafeandprig apghemical smgdiapigals pelidhing BTCESosdd® MNOReVEEB Wi ng
desgri pil . U eGtfi | I i S0 ook de a
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howev er resfayano ee dedradutidinnmd ymaik ieffectively pelishes wafdrat It sheulr s apprediatee that on
may be practiced w thout sonme or all_ of these specifi Cget ails. In other
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in orde e ] s ' i | Q. er al
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and net iednfi@f adakiotidpet Belost ruct ure. The polishing pad structure includes a
"supporting layer, a cushioning layer, and a pad layer. In a preferred
ermjgdi nent , 1hhgndachtodithént] 8 SREIGLEFbIRATTAPRIrASs Hof aillizgienSn adh@niean ess

unit and is preferably adhered to the cushioning layer to o
mechanical polishing is provided. The seamless polishing apparatus includes a polishing pad

where the polishing pad is shaped like a belt and has no seams. The seamless polishing

apparatus also includes a base belt where the base belt includes a reinforcement layer and a

cushioning layer. The cushioning layer is an intermediary layer between the polishing belt
20  pad and the base belt.

In another embodiment, a method for generating a polishing pad structure for
utilization in chemical mechanical polishing is disclosed. First, a reinforcement layer is
provided. Then a first adhesive film is applied over the reinforcement layer. Afterward, a
cushioning layer is attached on the first adhesive film. Thereafter, a second adhesive film is

25  applied over the cushioning layer. Then a seamless polishing pad is attached on the second
adhesive film. Furthermore, the polishing pad structure is cured.

In yet another embodiment, a seamless polishing apparatus for utilization in chemical
mechanical polishing is disclosed. The seamless polishing apparatus includes a base belt that
has a reinforcement layer and a cushioning layer. The seamless polishing apparatus also

30 includes a polishing pad that is attached to the base belt as a result of a direct casting of a



15 enabl e nore consistent and effective wafer polishing during CW
operations. The pad | ayer, being a contiguous and seam ess unit al so
provi des WO285158hger | asting pad structure that is subst ®VEHIAT2Dr
resistant to del am nation. As described herein, a polishing pad structure
may include a polishing pad (or pad ?ayer) in addition to any other |ayer
that may utilized in conjunction with the polishing pad 20 such as, for

exanpl e,, the cushioning |ayer, t suppor.t | ayer reinforcenent |ayer, a
Dol yrePdMERE TRt P 90 Lo P e TG b 59 M BB, oo s lege

Pr eCUr SOkt fiary Ghyer bbieBn PICSIGRSHRE LERBAELITPRE baldwisuppor t Tayer is a

st ai nl ess steel bgl t.~ The pol i shing pad thin a polishing pad structure
“may be in ei i . . e t f t hat
may be uti | DegRdBES A R aRFhlpor BT M, AN, PR RS,
‘as a sgablighiss g&d Pl Mippoittgdatucaé RUagadfHanée $&BNMNGSSnensT! tHERfbEdRMNtsSEH NY
belt, polymeric polishing pad, a linear belt polyneric polishing pad,

pol ¥ neftiedreseni igkemipnpBietpolishipg ippd ARt eprpaltg, staciyss Wilh ba gblsdp prayideamgreot her

t t hat . coul i be .t ent i ian. th th L shi
pad st FEieEf enfl ARG e el RS VR EF seit ot A oty G 2" "
oper at igfackd)l CPufRnioRs] UbdcBudeOtier Rhiefd plagéd isoBsH .2 aMIP asertiioh usify kghi Ng

of any surface of any type of material. 30 One enbodi ment of the polishing
pad st improvedpaishigpadiabe polisbed with befterrepeatatality asidomore\aon g gtexdysitegZMP

PCT/ USUL/ ~7219..9 st | ts: m .pol i li shi d,
fd o BRCEIGGPIT abh et FaC i VRLRERE Sip e SR PR fatigre it mien” P
CUER OfHvRgkidrA VR, b@@ﬁoﬁ_{%&eﬁaiﬂ QbEARR by ldeNShicaly RuAsl hiiRsAkSrANRPIHLARL

stainless steel "belt. e seanl ess polyneric polishing pad is attached to
t he ba%kepfsire theyokishing hisedtyrs mayl sistBpearsigfgress swwhi hetier tg@n thetiriog apdlays t he

i sk of i .5 i.nd . . | ti | aninat i
br oval gAY Heftkiny IR BERHATETRERsAE dhiuFith o BT PR Bsa
life. balishefh fddQides hbxenhaRasearhe it willlbe 8@ essinaites deRhiisdtiondhef fhephiby gness.

Theref ore, ﬂ%nﬁe apparatus and method of polishing wafers optimn zes
ef f ect Stildetleratuge torthe dwsensedweedsistanpe tocdalamingtiot rthe ghlhshing, padafythe foresant

fus Wit m | i i shi d i mbi, nat i
o P T lRptn B SRR pET R b R b crBReed Mg 185 Lot By CoBRRuR BNl oo
vi ew ofo @ GYRm RiErdih iRaROp6lIshBst AN, BETOMPTERERAs W B B ABpped

i nvention. A polishing head 0 may be used to secure and hold the wafer

101 i nlgss frequantlyitnghprgscibs pohishindpab| Peeavise op the e mftepagcdBdy(talchange
referred.to as a.seaml ess.polyperic polishi.ng.belt or a palynmeric polishing
el 1) Pl RS GO el s BB i gty SRR AR TR huous
| oop ag@utdetedTtAS ipRedl! iBntiR0Ra P RebukGA: siFhiGicRaly IiRidBed MakdHirodicBad. 156
magﬂebe secured to the base belt 157 by using a well-known glue or other
adkesi Geheraaspedtaland| advanogee of dhe queseahinvenien pollly beednee ppparenii frgmpshe 156
may be cur ed he base belt 157 through a direct casting of .

pol yur @ﬁ’&ﬁ%g odr‘?hl%SB gﬁsc?ﬂtéo%a?éerbé? tcc’fglﬂcg?"ﬁi ‘ggﬂbr%‘g egcscofl?a{’iﬁg% ARERE Y t her
in ref grRRsEnd & ﬁhgafé@n%ﬁ‘e 8RDriaBipleb e RAI¥IBRL inGePbd. Shi ng pad 20 156
itself is preferably made of a polyneric material. A polishing section |80
i ncludi ng the pol yrreridgggﬁ‘,' ' . 3sg belt 157 is

di scussed in further Sfefence 1o gtre—zB- The pol yneric

poli shing page g&@eﬂe}ﬁ%ﬁbhxvin%%myldﬂd&sfaba%tth@fbndmhga&@ﬂedoaeswﬁi&{ rows
at a speed of about 400 feet per m hute. Al though, this speed does vary
dep®endimepnBictipo withhibe spemnganyingMeawipes. aTo dacilitag thiseddsediptionpiikt esference
polishin s&ﬂu({rii)é 154%, ma%/ be ?%%I i ed and spread over the surface 156a of the
pol yrrePiaersly qesignatg ks StryeBral imeplst i shing head 150 may then be used to
“lower the wafer 101 onto the surface 156a of the rotating polymeric

pol i shing paghuiofA dndwshi _ﬁné‘ﬁf’mﬁirshin% D@FMU% agicofis Wp@ca%\ﬁﬂizé@ln bhatp s
desired to be planarized is substantially snoot hed. U2/ Us1~87 10

" PCT/ US(slkteiiR1~1 | n sone cases, the CMP operation is used to planarize
materials such as copper (or other netals), and in other cases, it may be

used to r en?'}/g%re! ¥ Shows g siglle %ge%cgfr thé 1iRkar polishing apparatus.

A
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conbi nati ons of dielectric and copper. The rate of planarization my be
changed by adjusting the polishing pressure 152. The polishing rate is
gener al | yWQopss81 onal to the amount of 5 polishing press®CE/UBPIIPl ied to
t he pol yneric polishing pad 15b against the polishing pad stabilizer 158.
The polishing pad stabilizer 158 may’al so be referred to as a platen. In
one enbodi nent, the polishing pad stabilizer may use an air bearing. It

shoul d be understood that the_polishi ad stabilizer |58 . may. utiljze any
Tpe of beatige d0uiRols & PRRERaMAEOL o PREIS Sapi ot gR At St
desired ial is renoved fromthe surface of the wafer 10 101,
t he poIP%ﬁ%#%hﬁggggﬁégehay be used to raise the wafer 101 off of the

“pol ymeric polishing pad 156. The wafer is then ready to proceed to a wafer
cl eani ng sy®&igure 2lnshome esibodiemeof 2 GMR s@Em sigsardimglid Hne smbmelimengradtbel f or
the next wafer by conditioning the surface of the polyneric polishing pad
156. CoPi@Fet gHieRBODf the pad may be performed by renoving excess slurry and
residue build-up fromthe clogged belt pad. As 15 nore wafers are

pl agari zed dlji;_é]ﬁe b Ghaed a‘gbdﬂshﬁl%l sR6bn TR Rc@Eh@URith UbrledemBodiiehh of aRe Make
effi1cient operations difficult. One nethod of conditioning the belt pad
i s to upmesentpolensbn.ng pad conditioning system 166. A conditioning head 170
is preferably used to hold (and in some enbodi ments rotate) a conditioning

di sk 172 as condi..ioning track L68. haolds th ondi tioning.head .170.. The
Condi t1 oni ng EHECK IR o RRE NP A TRERE R BER R BOAPEE ¢ as
t he Con%%ﬁéhi}g i disel 572 A& BBRSint ARoRBhée NithdoRA@mbaimdi efreabbksept t h a
ni ckel ate Ianond conditioning disk. In one enbodi nent, the polyneric
pol i shi imyep@eh. 156 is a one piece polishing belt w thout any seans. In

anot her enbodi nent, the ponne;ifhpolishing pad :s shapeg :ike a belahanﬂ
is conti us it. By use of . one piec olishin e segns whi c
callmgal | ow g I%Flségu?h@wt%‘ qrﬂisrsﬁﬁtéo‘?aitvl?wa P%\Bﬂlzsg'?%sefzpf’%g%eﬂ&y %E}Gﬁﬁl.enc

Ther ef ofig, i RRoRIE&ERIN blgﬁétgrﬁl%(ﬁﬂleﬂpdff tHE BBt ¢lehtiod.nCr ease the life of the

pol ynmeri c polishing pad . As discussed further belowin reference to
Figure 2B, the base belt 157 includes a reinforcenent |ayer and a _
cushi oni ng |Rigwe .3BBshowsen ofossseptiahall vigw rof sap@ishisigt sectidre cappgd mycs coer tihe
pol i shing by the.polyneric¢ polishin d 156 may be controlled in a nore
preciseagﬁﬂ%ﬁFﬁgwgi é&nhB%HEWFQQ@S %ﬁgﬁénﬁﬁggﬂoms a polishing section 180
i n accordance with one enbodi nent of the present invention. It should be
under st ood tHairetNs RAUrbENiddBoSA Gl Nofl8 Golibhihs QedtcRS BNbedoANRiIaE I viEh BRY

i ncl ude any nunber of layers or belts conposed of any type of material or

WO182/ UethB8dine@THiuBe presem 2n@ntionmat eri al s as long as a resul ting polishing
belt structure accurately polishes wafers and resists del am nation and

def ormati on...l n_ane_enhodi .S hi ' J | ric
pol  shi ng. pAaedeg S yRIRRENBFEhar BARE iR aE i RRpcifng DELARER: BolfBeEr
185. ThpomliﬂgTPﬁd attDed $bianaspaditlmbacrosdahe @it dngpembddimearbe g pebdnshi ng
pad nmade out of any type 5 of material such as, for exanple, polyners. In

one enbbwiep®ert., the pol yneric polishing pad 156 is nade out of a pol ymeric
polishing material such as one described in a United States patent

application j 84 oy -"% bd-Shing P it h
Reduced Nbigﬁ%@%q#%§g$%%%é%%gwh%ﬁgﬁgpé&F%@%P ng%éﬁgﬁgﬁé#%n%@gfggg?@%%e_ It
shool d pelyudiersdlemigg tfadtfutdietopalbase bele ipati@bintg wisltl ohd Gnityithent aofythe
t hi ckness
present invention.
Figure 6A shows two pieces of a polymeric polishing pad molding container in

accordance with one embodiment of the present invention.

Figure 6B shows a completed polymeric polishing pad molding container where an
25 outside molding has been attached over an inside molding in accordance with one

embodiment of the present invention.



| O which would all ow even, effective, and consistent polishing of the wafer
in the dynam cs desired. In one enbodi nent, the polishing pad 156 is

bet ween aWOUR/WO3GS8TI Is ( a ml equals 1 x 10-3 inch) arid asguwsotlB®RIK |s in

t hi ckness. I n another enbodi nent the_polishing pad 156 is about 40 mls in

t hi ckness. I n one enbodi nent, the polfymeric polishing pad 156 does not have
any seans and is a 15 one-piece material. Therefore the polishing section

180 of the present. i nvention.resists i re f . e [ i es.
e shoul d bERers eal el TRRM SR TSR bE R AR migE p SRR BAAE 7 o
any SsoUsQRh&IsRIES aberdes WRthone CARBHEMNS of IRifREsen€inentlon. t he prior art
polishing belts, noisture could enter polishing structures through seans to

‘adhesi ve areas and break down or dissolve adhesive filnms between the

pol i shi ng bel tDETAIEEDUDESCRIFHON QF AHE PR EFERRED EMBODEMENTISg

del am nation. This undesirable characteristic decreased prior art polishing
‘belt life. A0 icyeatiansior apeathadsel rodking a pphAshing perbsiruckiiel aed peapnaj@upBIng hi ng

structure, the present .inv i on resi st del am nati on.and | ast; l.pnger
han et s BsEREE, i e 0ho g e ooy un el i Buftns 5 ronf P 2g
al so r @fdesits prohaaE ianBorBugh uhedrkeidih$ N the) BreRéntAhveiifondUe Wil HeherdeResddess

desi gn. Wen the poL%nerlc polishing pad 156 and the base belt 25 157 noves
over t hewewtraby rapedefuomlingpakidinih theodt, thalethseprgsang igeentipmtmaay by prastisedict i on
creates .stretching forc on both the.polyneric polishing,pad | 56 and the
base. baiho¥GFomerdh (i TeRb Bor P ot sk gPRabTT AR RS HE TGS bel
157 st pakahbRiave Yot 868G desdilin MeMiING ofddr ok td Rencbksallysclie B fb&at and
160b, conpressing forces are generated. The stretching and the conpressing
as ldesamichtdn.i nposes shearing forces on the polyneric 30 polishing pad 156
and the base belt 157. Fortunately, the present invention resists the
shearing f ong @endrilabrnisy yheGreseat etmivnriadiretted tavard aipoEshimg patbstaicrureand e ( as

di scussed bel ow i n WO 02/ 0S1587 PCT/ 11501/ ~7219 12 reference to Figures
2B, 2Ccmethod fs making fe stppturesy ke gokishing pad seichice desindes i BIRPPBRSHRYET

pad mutoenit ARGEGnad bRURES, TRY AERHEF Sk Bafiot o B BuFI i Gialed 8, 11

i nvent ingdleVds|al copfight s GAN@hslesntinipahd spreteratily bohabdd thd QUehivaihg lay@i toor e
before the polishing section 180 needs to be 5 repl aced. The base belt 157

i s 18 omspaide mytre comsisiery and clestiipay afer prlishimerdprag MR oparatgns. alies raclayer,

hed. . rejnf | 82. i fl I | d
be. appreiiat Caiehfhd LSS R P8 (2 RRUERLMRhd bbbl WothO0 %,

st r ong shedightially eia k@t R to\@@aminBgocushi oni ng | ayer 184 and the
rei nforcenent [ayer 182. In one enbodi nent, the adhesive is 10 8 mls

thick. Genergl hidscriBly hadhe sl potishindlpaBl BULHRS n9adcBad dl fiskiap a8 (45 9dd
Exanpl es iné%tgeanﬁ*4ﬁgnfadgéséwgé?NP, 3Nﬂ4??@a ?ubbeH?%gsegrgdﬁgsﬁee,

et c. | hayeneineaddgtthmendny ethgelayartbait may bbhbzredoinseadjmdties wid thepolishing iphd zed
as the adhesiye. It should be. appreciated that the cushioning |ayer 184 may
be 2Had&'"GLtdSo OraW“PFaB’eHET C‘??Efoé‘ﬁrgafayﬁlé tﬁSnﬁlpggrttlﬁéerc GsFﬁ"gﬂfcﬁ Bt iaé'gF’t fes

ony : i |
are S”@PI@% 0@&&&!& 1%,%%& yﬁeﬂ\?&%g%rg@, :asﬂalh{zgpo%éﬁtc eBfsor 18] CXANRA £, an

open ¢ yur et hane terial, n ‘'one enbodi hent, the cushioning

| ayer JEfetred empodigeent,itke syppoptdayer ésa stamlassattded belenflbeipobsiting pad withiha oni ng
| ayer 184 may be a TW 817 cushjoning | ayer de homas \W\és | nc., of

Cal 1 o RISHInY R Uiy e Sedn UL rreriy pes i B foRFep: AW i foBE i Suba
|V cushi gl RUGH B }?%Cég@.dq{he poliéhing actl tnayh b Reads 8 oRdmidiat the

cushi oning | ayer 184 and i ayér 182 may be any thickness

he rei nforcenen
whi26h @ptsinndricepolishingopid, shiscamless pudyreersc pblishime beltopalymen¢ potitting pedj ani ng

| ayer 184 is between about, 10 m|s and about 10Q mi | §. thick. In anather
embodi 1BRE DYRBOUTERE GRS 2rPolyions PETiAe B8t plishinedkyen) § rggg
enbodi @Rty Pl b thS prdsnBRV4RRN. aRRMEnmoE] 1he Righigbout
50 niIgﬁgﬁrékQ%Vﬁgéﬁé?ﬂgﬁggghé%%%gﬁnen?fs§%e reln?brcenent Ih;e}%18£ ?s
~about 2ad midustutdhbE khe present invention may be utilized in any type of operation which may
require controlled, efficient, and accurate polishing of any surface of any type of material.

30 One embodiment of the polishing pad structure as described below includes two basic



Through the use of the reinforcenent |ayer 182, the base belt 157 may
provi de a strong support structure so that the polyneric polishing pad 156
does not werd/osrssyi ve way easily. It should be appreci at ed;@liego1amiot ype of
matetrial may be utilized as the reinforcenent [ayer 182 which is
sufficiently rigid such as, for exanf)l e, steel, Kevlar''M etc. In one 30
enbodi nent, the reinforcenent |ayer 182 is nmade out of stainless steel. In
addition, the use of a strong sypport structure he .rei gt orcenent | ayer
182 i n SREFPLESTBINERS ﬁS?ﬂ@egsu%#f‘ﬁ?ﬁ%%‘ﬁwh%%ﬂz"dﬁ%@aferb&% e i1 13
layer 1841 ao@h 31408t kENe£0BhE Clstnifd SayeR)! dndiha REInRrQGERSTE 1apd sasty as asl t i n
increased wafer polishing accuracy and consistency. By use of such a

‘mufti - lafyremeptinngdstairdessadtect beluc (The egantlhgs pymetit polishing pashis egachedyio e
constrycted in such,a way_that_resists degradati pn an abl es .nmor.e.waf er
‘pol i fsh;f’ﬁif: g‘ﬁlF (?Mg?ﬂbﬁ‘?hqsw etfﬁlé“'p_cﬁ’x ShirRg SPHEP RS W@d?agl'r gﬁ%lnlsg,()ftrﬂ(gsmre

Si 981 T liG@ibd Wehifek &R%Rd tHe &@hltﬁg'd@anﬁﬁﬁiohlﬁr@vm_iﬂw UrOMRYy B kedBELT
production costs 3ue to the greater wafer polishing throughput. Figure 2C

i |1 ust nsemceeasingspolsbinigi pathliferi dw widitonpdhé dasen ek cocieases 18Texs polishigg a

pol yneric poliship d 156 fused to base belt .157 in _accordance-w.jh one
enbodi ﬁéﬁ??tlweﬁsheTg?‘g ﬂ’tg!enww‘&fn?ncﬁﬁg’t Pgﬁphé‘%%é”qu%rﬁ PTG Fes the

pol yner e e bahh g iRad - GopasHEedrdRnbhenPass Belah Apphrarh@itase

bel t 1§$&ﬁas géc%s |10n| r%él@vggrﬁ%w a?t af:t?gc}f)tog r%li nf gr ce@elr?tu I a31/er 1S2
by an adhgkks polfinktit p8Bshihg padh and rhméitjuervimbindtienpaf] o/ reerfoccepshi Bliemandpad 156
is fused to the base belt 157. The fusing occurs when a polyneric materi al

i s 18i r eephignipgdayed onto a top surface 186 of the cushioning |ayer 184 of
the base belt 157. Fusing may be generated through the use of a 15 direct
casting pro WOUER Dsi | 1980SR B JhRlHMBlintent of

pr ecur sor (ﬁlﬁg‘gﬁz\%%@% ??‘gﬁ??vglr)f éaég%sfggo id@%grrr) of a pol i shi né;l Bad to
a surf aheprebént sheution.bA mishiagiheadtisa inay be needol spowe iand poktthe safer 18y ibe any
type of material which may forman effectiv i shin ad. The polyneric
pr ecur SB#ce| GHEE RECTEING e& PAYBICHC ﬁ?’lmgipégp]gﬁ%i @?c’nﬂ"?ﬁg@d QA5 grigamiess
embodi L e ARG dMsRAE o) & PRGN NGcRRd (Phasse Betk such
as, for lné‘ﬂlg#éélﬁg"% géd{é?%(?%?g‘? ng sesﬁll -ESO|tI)d)BpO| yrrgr ics applied to the

t o 5s ur £59¢ evhidb6ronhs tah@ntitshisdoomgrouay eotatid drunms b6 adbbaflbaethe, polfimeric

pol i shing pad precursor is a |iquefjed polyurethane. jng this prqgcess,
the |i qm%‘ﬁﬁléa Pad Iy franay b seured tg the B’(‘?Pé’egt %ﬁc}fyu\‘%n%fl "‘f%ﬁél“&(g’g’hg b‘ﬁioﬁé’ “hyer
184. It,sh LRPRI £ bRk e 8 19BYndYeReLE@EE t O
any depz%qﬁe’sﬁﬁEl ﬁﬁ%?lggsﬁ{%ﬁ%%ﬁj%g?ﬁefgzﬁ% hblgggglicgﬂ%lﬁlgh%glg yneri cagpol i shi ng pad
156 andottheba dbit a67 ngobgty e dird@4aafgtdi pohasshidneldn top of the 126e bt kA4 Tlikesi ve
unit. I n another enbodinent, fhe |liquefie ol rflao to.a depth of
Sbout 2o i GHISHARTTOT HueleBgcs i FRuEs PSR Sond e BoRoteRs T oy P ga.
Theext et fr 5 | e RRkSIRT Af pAWKidY Relidie 180ERIuARIg e ayer
18?0i65 %1\5\%&5%&3@%%@&%%9 MT g&gigct(i:on bet weeﬂgl tr}el%t)o?der 187 and g?t%g top
sur f acepdlPhietispalishirpgriddd6tand theitese belt h¥7 saliserssetldn 80then tetail & refererng!toi ng
fromthe solidification of the liquid polynmer) of the polyneric polishing
pad 156FigWeeB. (or attaches) with the cushioning |ayer 184. In this

enbodi ment, because of the WO 112/051587 PCTI U SO01 /-t7219 14 exg}el | ent
cohesi on pr o8t pelyperichpolishivgrppd hitheenoplly rptaichén aydisgstion pdicaied bynde
polishin ad 156 to.the T esi. o) . f,usi ng
is str eﬂg?‘%e%eadsqeﬁfi(%g O?ﬁgﬁfseg%%r Ié%raltehgﬂ\%ger ?‘ lr‘%%%%%%ﬁﬁ%%ﬁ"?ﬁﬁ“ﬁg pad
156 andugdiethb @petitie OME Dpetion C Wsele bl romes epdiistingedinry ti5é mayche ipplietakes

pl ace for about 18 hours at a tenperature of about 212 F (F as referred to
herei n #nsl geepdewsr thgispdpteel Yop of the pobgues pRlishitgardilobd Tha RONRE Wﬁew@f
“curing pProcess i i zed
wher o aleoneg: e uieh & oa A el 101 B e e R A ol B e
pol i shi P@isaa@ p&b 1864 Inhenibasmnbel the kbiface of alddintafen]10¥ wisdtnig dekieed &y dres
‘allows Tor attaching of the polyneric polishing pad directly to the

cushi onplagarizgd petpbsiantallygnefithesl usage of an adhesive film Consequently,
this type of fusing may enable the polishing structure of the present
invention to resist both noisture and shear stresses resulting in a greatly
reduced chance of del am nation taking place between the polynmeric polishing
pad 156 and the base belt 157. Figure 3A shows a cross sectional view of a
pol i shing section 180 capped by a polyneric flap 188 in accordance with one
enbodi nent of 15 the present invention. It should be understood that the
polishing section 180 of this enbodi nent may be utilized within the CWP
system 114 as described in reference to Figure



2A. I n one enbodi nent, the polishing section 180 has a polyneric polishing

pad 156 over a base belt 157. As discussed above in reference to Figure 2B,
t he base WOI0R/035B%7 i ncl udes a cushi oning | ayer 184 attache®@WHWdd72d? a

rei nforcenent |ayer 182 by use of an adhesive film20 183. In addition, the
pol yneric polishing pad 156 is att ached on top of the cushioning | ayer 184

by adhesive 185. In one enbodinent, in addition to the polyneric polishing

pad 156, th O|IShIn rs the
base belt 1@'7?0 8a58§) 9?@% 088%1?9 |n§ls‘elt%latylg)eé IXIP;? ZEQ.?%%%HS &g%ﬁéepc?gfg&t he
base bghér heefalby @dPim JiP &dvad, itsmaysw tuget ltﬂtﬁnrcﬁ'bnfa@él&eﬁﬁﬁﬁeléc&ijeroﬂBZ
within the base belt 157. The pol ymeric polishing [ayer flap 188 may 2S

"al so beonskingtéans of diglectric angreopper- eun@ewf@lmﬂzattmtmw Ghapgest by @auﬁmg

t t | I
i1 200 RheRagrepyR LT PSR a8 el Bt o F YR ATRSCR: s ng
1 ayer Imishmar ﬁ@isﬁféefﬂzcap%ﬁédi the 1961 mefit gums@m?nB% 565 a hi st URS pSIRGlngaRaAl Vi ew
of a polishing section 180 capped by a cover 6 in accordance w th one

enbodi Stdﬂhz@ﬂ%heﬂ‘pﬂp}ﬂmhmglmdesmbHMI 168 mdyi alscebdh edemerhto, ast dplagm. plol ¢nghi ng

t 8 1i shi d 156 att d base helt 157
by us e TBPOIFeRG RO T a8 B EEeRRP R e Bk OB s RRa 1 o
184 at ttr@gﬁbﬁlmag pﬁ@ Brabiflizér 158%a@u@3£&5&%5§'§e BERL AR shich 42,119r tRarhgled figeent

| ayer 182 by use of an adhesive fil The pollshlng section 180 has a
cover WS@@ingr dx:ecAﬁemghct tHesirad Iwmuuéoif matesiall BIemaved fgm thAsugacee! theavafer
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18 permanent rubber based adhesive is utilized, the adhesive softens and
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10 requirements. Generally, a flexible, durable, tough material is desired
for the polishing |layer of the seam ess polyneric polishing belt so wafer
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pol i sh thegefore last longer and may be utilized to polish many more wafers than polishing belts of
20  the prior art.

Figure 4 is a cross sectional view of a polishing section 180 in accordance with one
embodiment of the present invention. In this embodiment, a polymeric polishing pad 156 is
attached by an adhesive film 185 to the top of a base belt 157. The base belt 157 has three
distinct layers including a cushioning layer 184a and a cushioning layer 184b connected to a

25 reinforcement layer 182. The cushioning layer 184a and the cushioning layer 184b are
connected by an adhesive file 186 while the cushioning layer 184b is attached by adhesive
film 183 to the reinforcement layer 182.

The cushioning layer 184a may be either softer or harder than the cushioning layer

184b depending on the desires of polishing dynamics. In one embodiment, the cushioning
30 layer 184a may be one made by Thomas West, Inc. In another embodiment, the cushioning

layer 184a is softer than the cushioning layer 184b. This configuration allows a gradual
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film is applied to the reinforcement layer. It should be understood that any type of adhesive

30 may be utilized in this operation such as, for example, 3M 442 tape, rubber based adhesive,

etc. In one embodiment, an adhesive is applied in a thin film over the reinforcement layer so
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that includes any type of polishing pad (including polishing pad precursors such as, for
example, polymeric precursors) and any type of base belt. In one embodiment, the polishing
25  structure includes a polymeric polishing pad, a cushioning layer, and a reinforcement layer all
attached through adhesives as disclosed in operations 202, 204, 206, 208, and 210. The
curing process includes heating the polishing structure at a certain temperature for a certain
period of time. It should be understood that the polishing structure may be heated at any
temperature for any length of time as long as the polishing structure’s cohesiveness is
30 enhanced. In one embodiment, the polishing structure is heated for about 20 hours at a

temperature of about 200 F (F refers to degrees Fahrenheit). In another embodiment, when a
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down the polishing pad structure. As a result, polishing pad delamination is decreased

significantly, Therefore, polishing pad life and production capacity of the present invention is

10 increased dramatically over the production capacity of the prior art polishing pad. Such a

large maximization of polishing belt life decreases CMP system downtime and in turn
considerably increases wafer production efficiency and output.

Figure 5B illustrates shows a flowchart 230 defining a method for generating a

seamless polymeric polishing pad fused to a base belt in accordance with one embodiment of

15  the present invention. Operations 232, 234, and, 236 are substantially similar to operations

202, 204, and 206 respectively as discussed in reference to Figure SA. It should be

understood that unlike the method disclosed in Figure 5A, the method disclosed in Figure 5B

does not utilize an adhesive to attach the polishing pad to the base belt. Major differences in

this embodiment from the method described in reference to Figure 5B starts from operation

20 238 where liquid polymeric material is applied to a top surface of the cushioning layer. It

should be appreciated that the liquid polymeric material may be any type of polymeric

precursor which may solidify into a material which can polish wafers. In one embodiment,

the liquid polymeric material is a liquefied polyurethane. During operation 238, a liquid

polymeric material penetrates into the pores of the cushioning layer. As discussed in

25 reference to Figure 2C, the liquid polymeric material may penetrate to any depth which can

produce cohesive fusion between the resulting polymeric polishing pad and the cushioning

layer. In one embodiment the liquid polymeric material penetrates to a depth of about 21 mils

into the cushioning layer. Therefore, during a curing process described further in reference to

operation 240, the liquid polymeric material forms into a seamless polymeric polishing pad

30  which is fused to the cushioning layer.
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at a temperature of about 200 F.

Besides strengthening the fusion between the polymeric polishing pad and the
cushioning layer, operation 240 also generates a significant softening of the adhesive (as
described above in reference to Figure S5A) that holds together the cushioning and
reinforcement layers. This softening creates flowing of the adhesive during a curing cycle and
improves the strengthening of the adhesive by about a factor of 4 after a heating cycle. In one
embodiment, the adhesive strength may be measured by a peel test where it is determined
what force is necessary to peel the cushioning layer off of the reinforcement layer. It is
believed that the softening and flowing of the adhesive film causes increased surface area
contact between the adhesive and the cushioning layer.

Optionally, a protective liner may be added to a bottom surface of the reinforcement
layer after operation 240. It should be understood that the protective liner may be any type of
material that could reduce damage to a platen in a CMP system. In one embodiment, a
polyethylene liner may be utilized to protect the platen on a CMP system from being
scratched by the reinforcement layer during CMP process. It should be understood that the
polyethylene liner may be any thickness which would not significantly increase shear forces
on the polishing structure but which would protect the platen. In one embodiment, the
protective liner may be between about 5 mils and about 50 mils in thickness. In another
embodiment, the protective liner may be about 20 mils in thickness.

Consequently, the polishing structure is formed in a way that all of the layers are
connected together in a much stronger way than prior art polishing apparatuses. As a result,
the polishing structure of the present invention may withstand shearing and therefore resist
delamination much better than the prior art. In addition, the polymeric polishing pad of the
present invention is thin and does not have seams and therefore resists moisture intrusion into
the inner portions of the polishing structures. This feature also decreases delamination and

prolongs the life of the polishing structure. Further, the polishing structure of the present
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accordance with one embodiment of the present invention. In this embodiment, an outside
molding 302 fits over an inside molding 304. The outside molding 302 may be attached to
the inside molding 304 in any way which would prevent escaping of liquid at an attachment
juncture. In one embodiment, an adhesive may be utilized to attached the molding 302 to a
10  base of the molding 304. A space within between the outside molding 302 and the inside
molding 304 may be filled with a gel like substance to generate a polishing pad such as a
polymeric polishing belt as described in further detail in reference to Figure 7. It should be
appreciated that the gel may be any type of precursor to a polymeric pad such as, for example,
a polyurethane gel, etc. By having the outside molding 302 with a continuous inner surface
15  and having the inside molding 304 with a continuous outer surface, a polymeric polishing pad
that is shaped like a belt and that has no seams may be generated. In another embodiment, a

polymeric polishing pad may be generated that is shaped like a belt and is a contiguous unit.
Figure 6B shows a completed polymeric polishing pad molding container 306 where
an outside molding 302 has been attached over an inside molding 304 in accordance with one
20 embodiment of the present invention. In this embodiment, a polymeric gel dispenser 312
inputs a polymeric gel 308 into a space between the outside molding 302 and the inside
molding 304. The polymeric gel 308 may be any kind of substance that may be utilized to
generate a polishing pad such as, for example, polyurethane gel, etc. The dispensing action
may be completed through tubes 310 into input holes 316 at the base of the completed
25  polymeric polishing pad molding container 306. It should be understood that any number of
input holes may be utilized to fill the inside of the completed polymeric polishing pad
molding container 306 such as, for example, 1, 2, 3, 4, etc. In one embodiment there are four
input holes 316 at the base of the completed polymeric polishing pad molding container 306.
By intelligently utilizing the molding container 306, a seamless polymeric polishing pad may
30 be generated that reduces moisture intrusion into an inner structure of a polishing structure

180 (shown in Figures 2A-4).
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5 method begins at operation 502 where a polymer is prepared for molding into a seamless

polishing belt. In one embodiment, a polymer material is prepared for molding into a
seamless polymeric polishing belt utilizing a completed polymeric polishing pad molding
container as described above in reference to Figure 6B. Preferably, a two-part polyurethane
mixture is used, although any type of polymer may be used depending on the polishing
10 requirements. Generally, a flexible, durable, tough material is desired for the polishing layer
of the seamless polymeric polishing belt so wafer surfaces may be polished. Further, the
polishing layer should be soft enough to polish without scratching. The selected polymer
need not be fully elastic, but should not slacken or loosen during use. Different polymers may
be selected to enhance certain features of the polishing or planarizing process. In one
15 embodiment, the polymer material may be a urethane mixture that produces a polishing
material of the completed belt that is a microcellular polyurethane with a specific gravity of
approximately .4-1.0p and a hardness of approximately 2.5-90 shore D. 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 a polishing pad as discussed above in reference to

20 Figure 6B. As can be appreciated, this operation may utilize any number of polymeric gel

precursors to form the seamless polymeric polishing belt.

After operation 502, the method proceeds to operation 504 where the prepared
polymer is injected into the mold. In one embodiment, urethane or other polymer material is
dispensed into a hot cylindrical mold. It should be understood that other types and shapes of

25 molds may be suitably used.

Then, in operation 506, the prepared polymer is heated and cured. It should be
understood that any type of polymer may be heated and cured in any way that would produce
the physical characteristics desired in a finished polishing pad. In one embodiment, a
urethane mixture is heated and cured for a predetermined time at a predetermined temperature

30 to form a urethane polishing layer. In one embodiment, a urethane mixture is cured for about

12-48 hours at about 150-300 degrees F (about 65-150 degrees C). In another embodiment, a
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desired propertles may be substituted. For example, thermoplastic materials are processed hot
and set by cooling. After operation 506, the method advances to operation 508 where a
seamless polymeric polishing belt is de-molded by removing the belt from the mold. In one
embodiment, the mold is a polymeric polishing belt molding container as described in further
detail in reference to Figure 6B. Then operation 510 lathes the seamless polymeric polishing
belt to predetermined dimensions. In operation 510, the seamless polymeric polishing belt is
cut to the desired thickness and dimensions for optimal wafer polishing,

After operation 510, the method proceeds to operation 512 where grooves are formed
on a polishing surface of the seamless polymeric polishing belt. The grooves may be formed
during 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.

The polishing belt is then finished for use. After operation 512, the method moves to
operation 514 where the edges of the seamless polymeric polishing belt are trimmed. Then
operation 516 cleans the seamless polymeric polishing belt and prepares it for use. In one
embodiment, the seamless polymeric polishing belt is 90-110 inches in length, 8-16 inches
wide and .020 - .2 inches thick. It is therefore suitable for use in the Teres™ ™ linear polishing
apparatus manufactured by Lam Research Corporation. Therefore, the seamless polymeric
polishing belt reduces moisture intrusion into the base belt underneath the polishing belt
thereby greatly increasing the useful life of the polishing material. As a result, wafer
production may be increased and wafer production consistency may be enhanced. Because of
this enhanced and optimized nature of the present invention, wafer production costs may
ultimately be decreased.

While this invention has been described in terms of several preferred embodiments, it
will be appreciated that those skilled in the art upon reading the preceding specifications and
studying the drawings will realize various alterations, additions, permutations and equivalents
thereof. It is therefore intended that the present invention includes all such alterations,
additions, permutations, and equivalents as fall within the true spirit and scope of the

invention.
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have no seams; and

a base belt (157), the base belt including a reinforcement layer (182) and a cushioning
layer (184);

wherein the cushioning layer is an intermediary layer between the polishing belt pad

10  and the base belt.

2. A seamless polishing apparatus for utilization in chemical mechanical
polishing as recited in claim 1, wherein the polishing pad is a polymeric material.

3. A seamless polishing apparatus for utilization in chemical mechanical
polishing as recited in claim 2, wherein the polymeric material is polyurethane.

15 4. A seamless polishing apparatus for utilization in chemical mechanical
polishing as recited in claim 1, wherein the cushioning layer is a sponge like material.

5. A seamless polishing apparatus for utilization in chemical mechanical
polishing as recited in claim 1, wherein the cushioning layer is an open-celled polyurethane
material.

20 6. A seamless polishing apparatus for utilization in chemical mechanical
polishing as recited in claim 1, wherein the reinforcement layer is a steel layer.

7. A seamless polishing apparatus for utilization in chemical mechanical
polishing as recited in claim 1, wherein the polishing pad is about 40 mils in thickness.

8. A seamless polishing apparatus for utilization in chemical mechanical

25  polishing as recited in claim 1, wherein the cushioning layer is about 20 mils in thickness.

9. A seamless polishing apparatus for utilization in chemical mechanical
polishing as recited in claim 1, further comprising:

a cap covering an adhesive film between the base belt and the polishing pad.

10. A seamless polishing apparatus for utilization in chemical mechanical

30  polishing as recited in claim 9, wherein the cap is a polymeric material.
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providing a reinforcement layer (182);

applying a first adhesive film (183) over the reinforcement layer;

attaching a cushioning layer (184) on the first adhesive film;

applying a second adhesive film (185) over the cushioning layer;

15 attaching a seamless polishing pad (156) on the second adhesive film; and

curing the polishing pad structure.

14. A method for generating a polishing pad structure for utilization in chemical
mechanical polishing as recited in claim 13 wherein the reinforcement layer is a steel layer.

15. A method for generating a polishing pad structure for utilization in chemical

20  mechanical polishing as recited in claim 13 wherein the first adhesive layer and the second
adhesive layer is a rubber based adhesive.

16. A method for generating a polishing pad structure for utilization in chemical
mechanical polishing as recited in claim 13 wherein the seamless polishing pad is generated
by pouring a polymeric gel into a mold.

25 17. A method for generating a polishing pad structure for utilization in chemical
mechanical polishing as recited in claim 13 wherein the seamless polishing pad is a polymeric
material.

18. A method for generating a polishing pad structure for utilization in chemical
mechanical polishing as recited in claim 13 wherein the curing includes heating the polishing

30  pad structure.
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5 a polishing pad (156), the polishing pad being attached to the base belt as a result of a
direct casting of a polymeric precursor on a top surface of the cushioning layer;
wherein the cushioning layer is an intermediary layer between the polishing belt pad
and the base belt.
20. A seamless polishing apparatus for utilization in chemical mechanical
10 polishing as recited in claim 19, further comprising:
a protective liner attached to a bottom surface of the base belt.
21. A seamless polishing apparatus for utilization in chemical mechanical
polishing as recited in claim 20 wherein the protective liner is polyethylene.
22, A seamless polishing apparatus for utilization in chemical mechanical
15  polishing as recited in claim 20 wherein the protective liner is between about 5 mils and about
40 mils in thickness.
23. A seamless polishing apparatus for utilization in chemical mechanical
polishing as recited in claim 20 wherein the protective liner is about 20 mils in thickness.
24. A seamless polishing apparatus for utilization in chemical mechanical
20  polishing as recited in claim 19, wherein, the polymeric precursor is at least one of a semi-
solid form, a liquefied form, and a gel form.
25. A seamless polishing apparatus for utilization in chemical mechanical
polishing as recited in claim 19, wherein the polymeric precursor is a liquid polyurethane.
26. A seamless polishing apparatus for utilization in chemical mechanical
25 polishing as recited in claim 19, wherein the reinforcement layer is a steel layer and is
between about 5 mils and 50 mils in thickness.
27. A seamless polishing apparatus for utilization in chemical mechanical
polishing as recited in claim 19, wherein the polishing pad is polyurethane, and the polishing

pad is between about 30 mils and 100 mils in thickness.
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