16 JUN 2005 1 METHODS FOR MAKI NG REI NFORCED WAFER POLI SHI NG PADS = AND
APPARATUSES | MPLEMENTI NG THE SAME by Inventors Cangshan Xu Eugérfe N Z6¥o
Fen Dai BACKGROUND OF THE I NVENTION 1. Field of the Invention 10 The
present invention relates to chem cal nechanical polishing (CVMWP) techniques
and, nore particularly, to the effigient, cost effective, and inproved CWP
operations. 2. Description of the Related Art In the fabrication of

sem conductor devices, there is a need to perform chem cal nechani cal
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such as,. for, exa aj nI ess steel belt. 30 In operation, the belt pad
is. putzslﬂeW‘BHngﬁléFﬁﬁé‘ﬁ Atbyrry material is appl i ed and spread over

In the fabrication of semiconductor devices, there is a need to perform chemical

.

mechanical polishing (CMP) operations. Typically, integrated circuit devices are in the form

15  of multi-level stl;uctures. At the substrate level, transistor devices having diffusion regions
are formed. In subsequent levels, interconnect metallization lines are patterned and
electrically connected to the transistor devices to define the desired functional device. As is

well known, patterned conductive layers are insulated from other conductive layers by
dielectric materials, such as silicon dioxide. As more metallization levels and associated

- 20 dielectric layers are formed, the need to planarize the dielectric material grows. Without
planarization, fabrication of further metallization layers becomes substantially more difficult

due to the variations in the surface topography. In other applications, metallization line
patterns 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 éystem 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




16 JUN 2005 2 the surface of the belt pad. Once the belt pad havi npasl Qi\;r e
on it is noving at a desired rate, the wafer is |lowered onto the‘suriJ Cesutd
of the belt pad. In this manner, wafer surface that is desired to be
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sand wood. The wafer may then be cleaned in a wafer cleaning system 5
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region where the wafer 16 is applied. The platen 24
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 mechanical retaining ring and/or by vacuum. The wafer carrier positions the wafer atop
the polishing belt 12 so that the surface of the wafer 16 comes in contact with a polishing
surface of the polishing belt 12.
Figure 1B shows a side view of the linear polishing apparatus 10. As discussed above
in reference to Figure 1A, the wafer carrier 18 holds the wafer 16 in position over the
- 25 polishing belt 12. The polishing belt 12 is a continuous belt typically made up of a polymer
material such as, for example, the IC 1000 made by Rodel, Inc. layered upon a supportihg
layer. The supporting layer is generally made from a firm material such as stainless steel.
| The polishing belt 12 is rotated by the rollers 20 which drives the polishing belt in the linear
motion 22 with respect to the wafer 16. In one example, an air bearing platen 24 supports a
- 30 section of the polishing belt under the region where the wafer 16 is applied. The platen 24

can then be used to apply air against the under surface of the supporting layer. The applied air




can then be used to apply air against the under surface of the s?§?o¥5in% .
| ayer. The applied air 1 6 JUN 2005 3 thus forns an controll able rJUN 7005
bearing that assists in controlling the pressure at which the polishing
belt 12 is applied against the surface of the wafer 16. As nentioned, seans
14 of the polishing belt 12 are generally located in several different

| ocations in the polishing belt 12.” Therefore, the polishing belt is made
up of rmultiple sheets of a polyner material that are 5 connected together
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Figure,1C hear. forces .be created.causing serious delam natory
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slurry may seep through the seam 38. In nore detai’l, the del am nations 40
tend tdelafronaticaf hasrstatedttorigledplase Bhe acqmolsecsionril) weludebaceans 8, a polymer
polishing layer 32 connected on top of a supporting layer 36 by an adhesive 42.
20 Delaminations 40 start to occur between the polymer polishing layer 32 and the supporting
(- layer 36 as the fluids start to attack the integrity of the adhesive material, and thus, the
adhesive 42 will either itself start to come off of the supporting layer 36 and/or allow the
polishing layer 32 to delaminate progressively as critical CMP operations are in progress.
Additionally, when the polymer polishing layer 32 and the supporting layer 42 move over the
25 rollers 20 (as shown in reference to Figure 1C), shear forces may be created causing serious

delaminatory damage.

During a CMP process, slurry is typically applied to the polishing belt 12 of Figure 1A
and 1B. When this occurs, the moisture from the slurry may seep through the seam 38. In
more detail, the delaminations 40 tend to form after continued use of a polishing belt because

30  of the moisture se.epage from a surface of the polishing belt down the seam 38 to the adhesive

film 42, The moisture seepage can then break down the adhesive film 42. When this occurs,




30 of the noisture seepage froma surface of the polishing belt dom2%§ E
seam 38 to the adhesive film42. The noisture seepage can then bre 4
t he adhesive film42. When this occurs, 16 JUN 2005 4 the different |ayers
32 and 36 of the polishing belt 12 may start to peel off, as described
above, due to the loss in adhesion resulting in the delam nations 40. In
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As mdlcated prevmusly, changing pads on a polishing belt may be an extremely

105

20  expensive and time consuming process. When changing pads, a polishing belt has to
typically be sent back to the manufacturer and have the pad stripped from a base belt. This
can cause a long period of wafer processing shutdown and can potentially decrease wafer
production severely. Therefore, polishing belt structure which breaks down and delaminates
after a short period of time may create extreme problems for entities requiring constant and

25  consistent wafer production.

Unfortunately the prior art method and apparatus of CMP operations as described in
reference to Figures 1A, 1B, and 1C have even more problems. The prior art apparatus also
has problems with oxide removal where the topographical nature of the wafers include |
varying thickness of metallic and dielectric layers such as those found when gaps are formed

30 during the application of such layers. Again, these 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
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varying thickness of netallic and dielectric |ayers such as those, found
when gaps are formed 30 during the application of such |ayers. Ag%ianp'bﬂhgﬁg
prior art difficulties arise due to the inability to properly control the
polishing pressure applied to the wafer surface due to the lack of _
cushi oning of the polishing pad. Consequently, these problens arise due to
the fact that 16 JUN 2005 5 the prior art polishing belt designs do not
properly control polishing dynam cs because of the 1|ack of cushioning in
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Fi? t her nor 81 angeebpdigisnhga pwamdase ukalishiag) appagatagy for utilization in chemical

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
9 pad and the base beit. |

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 layef. 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




In yet anot her enbodi ment, a seanl ess polishing apparatus for uti Idn% b
in chemcal nmechanical polishing is disclosed. The seanl ess poli shi®ngU# 2885
apparatus includes a base belt that has a reinforcenent |ayer and a
cushioning |l ayer. The seanl ess polishing apparatus al so 30 includes a
polishing pad that is attached to the base belt as a result of a direct
casting of a 16 JUN 2005 6 polyneric precursor on a top surface of the
cushioning layer. In addition, the cushioning layer is an intermnediary
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structure of the present invention may result in a significantly increased wafer production.
20  Other aspects and advantages of the present invention will become apparent from the

o following detailed description, taken in conjunction with the accompanying drawings,

illustrating by way of example the principles of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be readily understood by the following detailed description
25  in conjunction with the accompanying drawings. To facilitate this description, like reference

numerals designate like structural elements.

Figure 1A shows a linear polishing apparatus which is typically utilized in a CMP

system.

Figure 1B shows a side view of the linear polishing apparatus.



Fi gure 1A shows a |inear polishing apparatus which is typically ugéi |ized in
a CMP system Figure 1B shows a side view of the |inear polishi nfé; JUN 2005
apparatus. 1 6 JUN 2005 7 Figure 1C shows a magnified view of an exenplary
seam section after delam nation has started to take place. Figure 2A shows
a side view of a CMP system accordinng to one enbodi rent of the present

i nvention. Figure 2B shows a polishing section in accordance with one

enbodi ment of the present invention. Figure 2C illustrates a cross :

sectional VEigWe0fC shoRRl 4 8bRGica 85 P af @%Bﬂrﬁs&_ﬁ{ YePeibh GiteP Qtlasit#fign Pad
fused to a base belt in acCordance wth one enbodi nent of the present

i nvent hanstartdl tBitgherm@ac®A shows a cross sectional view of a polishing section
capped by a polyneric flap in accordance with one enbodi ment of the

present inventiqn. ,Figure 3B.sho ross sectional view of .a poljishing
Section cagietiery Siavpyarice Yicn ks CMBEISEm ot HRedBERt PEr esent
i nvent hARenikh@Ei8n4 1S a cross sectional view of a polishing section in
accordance wth one 15 enbodiment of the present invention. Figure 5A
shows a flowchart defining a method for generating a seanm ess polyneric
pobi shi ng géguratABishesls taopalishingesdssion innaczoslonctamed wie lerhodinegrit oafi thent  of
the present . invention. Figure 5B illustrates shows a flowhart defining a
met hod PFSFIJRYEHER ng a seam ess 20 pol ymeric polishing pad fused to a
base belt in accordance with one enbodi nent of the present invention.

- Figure 6A shews 20WluftiR&:85crofs Relday WRIW 6f PPdlishiHgnecissholifl B goRaikiai ner
in accordance with one enbodi nent of the present invention. Figure 6B

shows pokishing ee@dussdl sprerbase (helti iwhigvgrdgrade rothdiong esayodanentr ofpier present 25
.outsi de_nol.di ng has been attached over an inside nolding in accordance with
one BB Ment of the present invention.

10 Figure 3A shows a cross sectional view of a polishing section capped by a polymeric

| flap in accordance with one embodiment of the present invention.

Figure 3B shows a cross sectional view of a polishing section capped by a cover in

accordance with one embodiment of the present invention.

Figure 4 is a cross sectional view of a polishing section in accordance with one

15 embodiment of the present invention.

Figure 5A shows a flowchart defining a method for generating a seamless polymeric
polishing pad attached to a base belt in accordance with one embodiment of the prelsent

invention,

Figure 5B illustrates shows a flowchart defining a method for generating a seamless
20 polymeric polishing pad fused to a base belt in accordance with one embodiment of the

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 comp]eted 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.




16 JUN 2005 8 Figure 7 is a flow chart illustrating a nethod for .

manuf acturing a seam ess polyneric -polishing belt in accordance %ﬁih“@hémﬁ
enbodi ment of the present invention. DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS An invention for a nethod of meking a polishing pad structure
and an apparatus using 5 the sane igs disclosed. In the follow ng
description, nunerous specific details are set forth in order to provide a
t hor ough under standi ng of the present invention. It will be understood,
however, byigime 708 adtost cladryilmkirdtingl Hmeth@ddbit mahdfattuting ape@aRed polpvent i on
may be practiced w thout sonme or all of these specific details. In other

i nst ane@lishingdelt ip gergrdance vdthonesehodimeni of Hpseseot inyertiptdescri bed in det ai |
in order not to unnecessarily obscure the present 0 invention. In general
terns, the pr nt._J ' ' j toward a.palishin ad structure
and nethod f T R LY %EDFBWEQ@% ure includes

Pty s S L S BB BB

sefm esssauiti it disotbsed. T dleebAbWingaltsqiiRidn! Aurhéreus HsarifNddigld Ay ¢t tbAh 1D
enabl e nore consistent and effective wafer polishing during CVP operations.
The p&Eer 49 Providpaitherorst sndergandias o dhe peaterd savamion. alit sollpreowidgesoddor a

| onges, i reqqthat i ybst anti al I. re resistant. t

dol oS BR B9 R RLHEL R Pt Bt U PP v ERPE BET B BB S uce a
pol i shiitigupPasmé asr MRS {haye spedific ARdehilki O tbhedMYis@hOR! welly RhowhA FlrodRY
utilized in conjunction with the polishing pad such as, for exanple, the
cushi GR¢TAGONSA R not brensdeseréired in slgwil inprdasinet by wwresessatiyyabscurg theppresaner i ¢
;;\pr-@curl%%ﬁ!)@yer, a polyneric precursor, a liquid polyneric precursor |ayer,
etc. I'm 4 preferred enbodi nent, the support layer is a stainless steel

belt. The polishin ad within a polishing pad strugture y be in either
a generic FAEFFG - BEIRTCKBY Y TN (B b OVEaSH mpPHEng BB SBETHE A zed | n
a CVPLRERees makity A8/shSkiuRg '@gf HI‘?s)ﬁir?% £ R&CE&E%Jlﬁ st ‘gﬁaoﬁmgq €8S 25
pol ynmeric polishing pad, a sea gss pol ymeri1 ¢ polishing % F't, polyneric

pol i shushgpmpagilayer, ahd ngad lbgdrt Ipalprefered epbbdistennghpadd 1pet ysnaesignedpahd shi ng
belt, a polishing |layer, a polishing, belt or any other termithat could
descr MHEE Eha CBP%@J&% AP edpieshuniEaR Prﬁ%@ffy @ﬁé@rﬁfgrq & W@ﬂloalaaaigmﬁt ure
ofsth &£ | ' : [JF A - ope ' i-ch may
rie%ui ?%dyéoﬁlﬁ%ﬂngi\g,%ﬁg? ﬁgﬁ?{n]‘t"geﬁaﬁ %dé%ﬁ?lgtdgnggﬁﬁgﬁﬁﬁa&g? Bgngﬁigﬁgﬁ’ of any
t ype béingmtamniighous3mdGeemésh adit rasot profideh éorpolongén lagliggagad structdr rtkeatds

descri tijed h Ilow i ncl udes té(v? basi.c
substaniia ymore resistant to delamination.

As described herein, a polishing pad structure may include a polishing pad (or pad

layer) in addition to any other layer that may utilized in conjunction with the polishing pad

) such as, for example, the cushioning layer, the support layer, a reinforcement layer, a
polymeric precursor layer, a polymeric precursor, a liquid polymeric precursor layer, etc. In a
preferred embodimcnt, the support layer is a stainless steel belt. The polishing pad within a
polishing pad structure may be in either a generic pad form, a belt form, or any other form that
may be utilized in a CMP process. The polishing pad may also be referred to as a seamless

25  polymeric polishing pad, a seamless polymeric polishing belt, polymeric polishing pad, a
linear belt polymeric polishing pad, polymeric polishing belt, a polishing layer, a polishing
belt or any other term that could describe the present invention. Furthermore, the polishing

pad structure of the 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




16 JUN 2005 9 structural conponents: a seanl ess pol yneric polishihg ggg,gwﬁ
and a base belt. The base belt, as used herein includes at |east one N
cushioning | ayer, and a reinforcenent |ayer such as the aforenentioned
stainless steel belt. The seam ess polyneric polishing pad is attached to
the base belt by an adhesive film By using a sean ess polishing pad, the
risk of noisture 5 induced weaknesses and the resulting del am nation
prevalent in the prior art may be reduced thus increasing polishing pad

life. siificafdbbhpbnentdd segfﬁ}%spséxgmkﬂ& g&?s%ﬂ'ﬁg Rf 85 PehdeNIhetfabeBLIl, Ugness.
Therefore, the apparatus and nethod of poli'shing wafers optim zes CWP

ef f ectusscbhesin awthdenat deme sneaheriopngdess agl & heinfigbpuaentbpyasagnchfasathe
apparatus wth seanl ess , pol ri c polishing pad and a. unique conbi nation
of a ?rﬁ‘F‘S?‘&‘l%“ﬁaﬁfa’TﬁSﬁPe%feér?&ﬁayfrﬁgée%gﬁi BRI RGTF wgﬁhmwwseat@ﬁh%% ®a side
Vi ew @, S 1l4-acc i0g ot i f
inven??gﬂpgx%gé¥fgﬁgﬁé%hga ?%gu%ggzﬁg&@@gﬁ%@%ﬁ?ﬁ%ﬂtﬁfgﬂ%Hﬁgﬁgf?%gﬂ&gfer
10% i nndyekdeeakhassazgindrtbe esalting. defnpndtonepre cal@alin shd pgormat mhy e (radwed

referred to as a seanl ess palynmeric polishing belt or a ponnerLc_
pol i sKitginsERRsing Rolishivgepabilife. s daupddifiany the Pase bsk| incregsepswafeypodighingr ny a

conti p rat.at i ' p i
polis%ﬁﬁgﬁggg 1535%359%b9%ééﬁ%g%&{g“?ﬁ%gﬁgggpggﬁggﬁng%§EU§$ﬁgﬁé§&E%F-knomm
gl ue effeciveaess athasirstBedTaiafen plocessingamedpdpucbhodiyrentan fifpargded Wiy ac
pol i shing pad 156 may be secured to the base belt 157 through a direct
cast i neaBlessopylymeae Ralithing pedpnd uniguerpsbinaion ofoy reinfigrepmenf bayes and @

di;gcu . h in reference to Figures 2C and 5B. The polyneric
kp&?isﬁﬁﬁgo%ﬁéh%§£156 itself is preferably made of a polynmeric material. A
polishing section 180 including the polyneric polishing pad 156 and the
base belt ¥gurt QAdiRousSside ivievl of 4 DMP dpdtanll 14 nict@tiRigemnametambadigentef2B.

The pol yneric_ polishing pa 156%ﬁenerally rotates in a_directiaqn indicated

d
by t hdh€ Biescahvantion. spawdisking asetii Shpmey e aseddersepyts @nd hold e gvaser 14lHns

speed Y, ndi n . i3f 4 | bel t
bt ar SREUARUERGRE M. 73,0 dofiennBlicl 156 (Ho RAGHA! I08e o Seakdlfss?® |
156a @blyneicpmilighimgi eltpad & $blyneeripablithiig bEh i plefahblygebwad td B0basadglit hen
be used_to J]ower the wafer 101 onto.the surface 156a of the rotating.

padPymer? chisBITPER AGOpURIOSEooR ArONAT Sothtingm drams Mk - of g RRVIREPS: 101
that i3;gfes bafl 150 nR§ vdiiRN!18 3k bite HRSIAYY @it a WERKAR it of Jthe005

adhesive material. In another embodiment, the polymeric polishing pad 156 may be secured

to the base belt 157 through a direct casting of polyurethane on top of the base belt 157. This

process is discussed further in reference to Figures 2C and 5B. The polymeric polishing pad
20 156 itself is preferably made of a polymeric material. A polishing section 180 including the
| polymeric polishing pad 156 and the base belt 157 is discussed in further detail in reference to
Figure 2B.

The polymeric polishing pad 156 generally rotates in a direction indicated by the

arrows at a speed of about 400 feet per minute. Although, this speed does vary depending

25  upon the specific CMP operation. As the belt rotates, polishing slurry 154 may be applied
and spread over the surface 156a of the polymeric polishing pad 156. The polishing head 150

may then be used to lower the wafer 101 onto the surface 156a of the rotating pblymeric-
polishing pad 156. In this manner, the surface of the wafer 101 that is desired to be

planarized is substantially smoothed.




10 In sone cases, the CVMP operation is used to planarize materials égﬁh as
copper (or other netals), and in other cases, it may be used to rle BN 205
| ayers of dielectric or conbinations of dielectric and copper. The rate of
pl anari zation may be changed by adjusting the polishing pressure 152. The
polishing rate is generally proportipnal to the anount of 5 polishing
pressure 152 applied to the polyneric polishing pad 156 agai nst the
polishing pad stabilizer 158. The polishing pad stabilizer 158 nmay al so be

referred tgnasni @bal it CMP 0p&ati@kogicaBbtplariafige poitdril REhpadcdppapidri zer
may use an air bearing. It should be understood that the polishing pad
st abi |othesr mesds)mapd uini pihee s, tiy geafbebasad e remone dayers ovf dicdenpiie ora

fluid bearj. c._ Af he desired f ial i d f
the ssernsughs o g P isoas Thhafh of PalitieCre I Bee Pt b TR he, o™
rai se th@oM@i®y plddur@f1f520f Thd BolRBling Ritd 65 pOcral BﬂJPoﬁﬁﬂall@ﬁtheTiiﬂomfcﬁr i's

then ready to proceed to a wafer cleaning system [n one enbodi nent, the
CVP syelighing pressurn 16@ dpphecbiceidie fpotymére prdishingapadr 1 Ioyagainshthiet padishing nade

f f th y | i shi 156. di t.i oni f t d b
or f oot 5ot A uieE dud 3PS Bk PRL At o BT Gt BRRPnaR g bed.
bel t RathodMNent XhEDORNRS PASstai Bzl nd)Akse 28%ir BABnPeltish@d bdunles)odarit nore

resi due buil d-up which can make efficient CWVP operations difficult. One
met hodhopolesbingi padovwdtilizer He8 edyt utjied any type obkeagingsoth shifeyeaple.onidi oni ng
system 166. A conditioning, head 170 is_ pr.eferably. used to_hol and in
S CREONE o SRFbing SR BERM o SRR s sinaves? S dhe SRR B srack

168 halodsthe pBRsHERNAL A 150 Mgy Beaddtd CaiseTihe vaddid cﬁf‘bﬂ@lctpb%ferﬁ.qgﬂﬁﬁl\ﬂgs the
fcondi-tioning head 170 back 20 and forth as the conditioning disk 172
‘'scrapeedilpe Bbe wefer iggthpmceatB 69 proceddaoaiolyfentleiming pysedeel - pl at ed di anond

di tioning disk., |r | ment i i shi d. 156 is a
one i ece AhierineoPRs G ERR Sy LIERRbY TnibeRdet D G E R Wne”
pol ymebhditiBfihk $hY fH8faRedf the polaRat pdlsting faalise. AMditonheCdnhé ph@rfyhai t. By

use of the one piece polishing belt, seans which can al l'ow 25 noisture to
i nt r ugerfprnes by rerdang \eacéss | shardo amb resedieshuildfine frefrothe, cloggedpbalispad.  As

i nyention dramat i cal i ncrease, t ife of.1h | yner i ol ishin
o 1 8 s o BN AT I AR doleelimoFe ik Bl Ehich BRirh, 02
bel t  LEfciémaCMIPeSpcati s Ndiffi BB Ohhe | B¥BHd BTLoRdHeRHOMeMEEt baY &4 to lB¥e Wse of
a dual | ayer base belt, the dynam cs of the polishing by the polyneric

pol i sipphghipzagad sendiggnipg sydemriep| < cpnditoning depd 479 depmintably ased o bold
e i SN RIS B RS Rg g, e
pol i s e ndfhinheh8070f ThBeoRli€SAAE track 168 moves the conditioning head 170 back
- 20 and forth as the conditioning disk 172 scrapes the polishing pad 156, preferably with a nickel-

. plated diamond conditioning disk.

In one embodiment, the polymeric polishing pad 156 is a one piece polishing belt
without any seams. In another embodiment, the polymeric polishing pad is shaped like a belt
and is a contiguous unit. By use of the one piece polishing belt, scams which can allow

25  moisture to intrude into an adhesive film do not exist. Therefore, the present invention may
dramatically increase the life of the polymeric polishing pad 156. As discussed further below
in reference to Figure 2B, the base belt 157 includes a reinforcement layer and a cushioning
layer. By use of a dual layer base belt, the dynamics of the polishing by the polymeric
polishing pad 156 may be controlled in a more precise and prescribed manner.

30 Figure 2B shows a polishing section 180 in accordance with one _cmbodiment of the

_ present invention. It should be understood that the polishing section 180 of the present

invention may include any number of layers or belts composed of any type of material or




invention may include any nunber of |ayers or belts conposed of any type of
material or 16 JUN 2005 11 naterials as long as a resulting poIiﬁthgUneMES
structure accurately polishes wafers and resists delam nation and
deformati on. I n one enbodi ment, polishing section 180 includes a polyneric
polishing pad 156 attached to a basg; belt 157 by way of an adhesive film
185. The polyneric polishing pad 156 may be any type of seam ess polishing
pad made out of any type 5 of material such as, for exanple, polyners. In
- one enhadidras lodgh® PREVITRE pblidid Bl Boudd@d acdirBelySpdIRASs RbferOindereRiglsy Meri c
polishing material such as one described in a United States patent
appl i ciglangnatéar iantl dbormoLIEB 96 I8 Ahee pmbotisatnt,| pplishingd sewions hBh gnetadesniat h
Reduced, Mbistuyre. Absqr.ption,” which is i rporated herein r.ef erence.
1 sngoraneis baliBinerat b rbcrendd popsmt LEHMVARMEE plirhe e hASbd by
thi ckngdanerkdMihld paRUSE rddy RUNGYSEL ofedehifdsh ¥6lishAChLORSISHRMYE aRPtpehi ng
of the maf%%p?n thgiﬁgnanicgl dggifg%? Fn oneﬁeﬁ%o I'ment, the pgﬁféﬁﬁng pad
156 i of nettened suctbar for3Xamiples pobmerd. Bowrad emtodixeritDhd pohwhgricapdishingtad100
mils ig t.hi ckness. I n anot her epbodi nent the polishing pad 1 6_%@ about 40
mi | s ilROthMAER8S of prpobrecricpalis W@rfp?t_epﬁlemﬁm%r?eﬁd@%ﬁaeﬂgﬂian DRSS does
not hg:‘é?enta@}ﬁgl?@a?i'gﬁ RA NS %9/579%,SQQeérRitﬁﬁ?“I@}@Jeh?#olisi'{H&; ?Iid”vﬁ%ﬂ REaRRl! shing

secti on 180 the present Tnvehtion resis nmoi sture from Tor exanple,
sl ur r iMsistukd Abbarptioh, Devhivhde irsbamdattd heretrhiey fefesert | nvention may resi st
noi sture from any source such as for exa chem cals, water, etc. In the

mpl e, . €
prior art Ipsliquithbrgngerstoed theyithe molbymessta prlishing Padol Y6s Fian Pestpyibickpess
t hough.: Y .eas, an ' \Y ' films
e ed e Rl AU NSl AL Sl s ol OF L 30 B B PR g
del amdesitédorin ohbicsnbodihesitf thbpelishiey pai €36 BtieowsthabeasHlinlsi(ermiretuaslli shi ng
belt life, In contrast, because of the intell igq()ant and effective polijshing

st r uc Xk, ineiNemdyaberint00 iy BhihickRestayin apgthst cabrdimeniir BRlidHRE Pakidq Bnger

than ppharacdht ses. In addition, the polyneric polishing pad 156
al so r%g"lgéts s]%gg@?c%géslrgmch better than the prior art due to the seanl ess

desi gn. \Whén ohdrempodiyirat,itke pallyinstic polighack fAD1 Sndbet ot haganhatims &l ita7
noves over the raotating druns 160a and 160b, the bendi ng generated _b%/ this -
ad?i oRNEPESE datitlet AREIRECTE dhe glishng oteRtieh d 8B Afy ther PIEsTit | 1N¥ENtRY 15818156

2\ REREREBE for bRlmpItl @Mlrict A0 ildify BOLKATLLGA ok kbGP 3ilhRGY ARG |1

base straig out agarn after novin e rotating druns
160a assikt Wodlbxurec fropr @ssdoneref ek @s far exaepler dieamcalsT heaters etcet mhiha griandrtt he
compr %glsiéhrillgg l(:j}esltsc,i Ienso(i:srtlilrgecgulidne%(t)esrepiligiﬁgg rstirlqgtuie(s) rtlsrglslghogeagngeto%?:ngsri'r\%rz;Igas and
break down or dissolve adhesive films between the polishing belt and an underlying layer and
20  therefore causing delamination. This undesirable characteristic decreased prior art polishing
/ belt life. In contrast, becanse of the intelligent and effective polishing structure, the present
| invention may resist delamination and last longer than prior art apparatuses.

In addition, the poelymeric polishing pad 156 also resists shearing much better than the
prior art due to the seamiess design. When the polymeric polishing pad 156 and the base belt
25 157 moves over the rotating drums 160a and 160b, the bending generated by this action
. creates stretching forces on both the polymeric polishing pad 156 and the base belt 157. Then
when the polymeric polishing pad 156 and the base belt 157 straightens out again after
moving off of the rotating drums 160a and 160b, compressing forces are generated. The
stretching and the compressing as described imposes shearing forces on the polymeric

30  polishing pad 156 and the base belt 157. Fortunately, the present invention resists the

shearing forces that may cause delamination due to its unique structure (as discussed below in



30 polishing pad 156 and the base belt 157. Fortunately, the preseQ% N -
invention resists the shearing forces that may cause del am nati oh u%mfgﬂml
its unique structure (as discussed belowin 16 JUN 2005 12 reference to

Fi gures 213, 2C, 3A, 313, 4, 5A 5B). Consequently, the present invention
may significantly longer life and may be used to polish nore wafers before
the pad nust be <changed. It is believed that the enbodi nents of the
present invention will enable consistent polishing up to about 3000 wafer
or norefelatoteFigies@B, XNi3xg 3xct, i5an SB30 Guwedfichidy, ke pbeseppinaeenin thhe base
belt 157 is conposed of two separate |ayers including a cushioning |ayer
184  skepHigaady denast dife and ey beraised |t%;p@ﬁsmgprgwﬁ¢rsamﬁ@@i (e pad) mpdighe | ¢
shoul d, be _appy £Gi t he ;adhesi film. 18 thi S as
ong snipedf RRHAbEY b B chBeRR e wroreh oot N Pl ShERSES The

rei nf %BWMFI @Y &oul 8200 lwafener eithe BeftRé tthe HbRsHAMN S8R 180 Heed ® bS
thi ck. CGenerally, any adhesive that provides good bondi ng can be used.

Exanplepacefncl ude, 3M 442 tape, 3MA67MP, 3M447, a rubber-based adhesive,

tc. | mbodi . t rubber-b dhesi b jlized
s he adndBryas 14t ErdarmBE-dan ue raene vee Tereteaan et &t 5 mmy
be madgaill opfo aM¥inforBSnd 1aydRt 87 byl anainb QN fidd Ld1e BURBLRANbNSpREGREE LI es

are such that allows effecti've wafér polishing 15 such as, for exanple, an

open el ledadhosiye fiémhiBdenambe anyathickatss. asllong aea elrbagibomhis, credted betsieewni ng

| ayer ,184 has. sponge-l i k roperties. In other enbodi nent, the cushioning
| ayer B R EIReL | s sty oy BV Haqee BT oPRenaY Yeediesis of
Cahi forigiiamitil YRheraBDOAdLAdnRADO dhiBRbviddsNesdaUSINIRTE LAY BE ul&f FR¥mpPRsa Suba
(I'V cushioning |ayer nmade by Rode], "Inc. 20 It should be understood that '

t he cistfhidendMgd42appe, 3MOTMIRL INGE4 T, eimitfter-besedradhesiye ietcl 82n ommgmbedinayt,

t hi ckness whi ch timzes the polishing, of wafers. In one enbodinent, the
cushi SREREeRLBPDesorFE e sl st a5 AhF el eapout. 100 mi I's thick. In
another  emR@di BB apphddfar&d'hiat @BICREhibAYETaytBFed fade Hhadkuiol §ré} Bpgler I n
one enbodi nent, the ‘reinforcenent |ayer 182 is between about mls and
about nGleriv las lory akthelqusknoinggrope2feseambsdehrthat alloie effecifo metammolishinger 182

520050 2048 3y 5 b0 2B, B ERSS B LB ST BRSPS
pol i sRidpgh 121001 F4983 sPHzeDBRDrOferisY Gn WRNtherR@abddimeht, it QWhidnR layer
appreci ated that any type of nmaterial may be utilized as the reinforcenent
184 may be a TW-817 cushioning layer made by Thomas West, Inc. of California. In yet
another embodiment, the cushion layer 184 may be a Suba IV cushioning layer made by
Rodel, Inc.
20 It should be understood that the cushioning layer 184 and the reinforcement layer 182
may be any thickness which optimizes the polishing of wafers. In one embodiment, the
cushioning layer 184 is between about 10 mils and about 100 mils thick. In another
embodiment, the cushioning layer 184 is about 20 mils thick. In one embodﬁnent, the
reinforcement layer 182 is between about 5 mils and about 50 mils thick. In another
25  embodiment, the reinforcement layer 182 is about 20 mils thick.

Through the use of the reinforcement layer 182, the base belt 157 may provide a
strong support structure so that the polymeric polishing pad 156 does not bend or give way
easily. It should be appreciated that any type of material may be utilized as the reinforcement
layer 182 which is sufficiently rigid such as, for example, steel, Kev]arm, etic. In one

30 embodiment, the reinforcement layer 182 is made out of stainless steel. In addition, the use of

- a strong support structure of the reinforcement layer 182 in conjunction with the cushioning




| ayer 182 which is sufficiently rigid such as, for exanple, steel,

Kevlar~m etc. In one 30 enbodi ment, the reinforcement |ayer 182 % 8§ ggie?ils
out of stainless steel. In addition, the use of a strong support structure
of the reinforcenent |ayer 182 in conjunction with the cushioning 13 | ayer

" 184 enabl es better control of the polishing process and may result in

i ncreased wafer polishing accuracy and consi stency. By use of such a

mul ti-layer polyneric pad structure, the polishing section 180 nay be

const el A LRl GRua: U6l Rt Blshir: eOEadaliAy RAdl SHARERed WG vaf et

.polishing throughput in the polishing of wafers. ditionally, the

si gni fpolishin abcuracy amismnsistepcy. | Bhistgofsadh hirfudtifrayer pebymeaisead sanethte, thef er
production costs due to the greater wafer polishjng throughpu‘i. Figure 2C
i 11 usPlighivg sscarp il ey degrastrugisd inouch 25%ay it irgistedagrsliiangn AR 9 a

pol ynﬁ&eﬁwﬂ%&i@p%@Q%Q%uéﬁlﬁnfﬂﬁﬁg.pkﬁsrﬂ’q\%:gf Sﬁi’gﬂst AaditibRalRE G Eﬁgﬂﬁfcaﬂ‘ﬂ- th one

enbodi ren resent” 1 nventon. ‘I'shing section 180 i ncl udes

t e piakiea®s inpddiching paddifp athyldebrease cwniibotatd pgrodichion baste dbekd theSfeatdine base
belt 157 has a cushioning | ayer 184 attached to a reinforcenent |ayer 182
by anwaighpelishingthreughBd: | n one embodi ment, the pol ymeric polishing pad 156

is f dte th : t o caddl ' .S i terial
5 di oot | R PEaTRPER o Rfs e iihel ol b B SR BaP RO PR 1% 1 °

the bpsigmbet polldhing pidSi FOFREY tdEbgLNRItATdn tabEsrd@ivet wich useembodimebt off r ect
casting process, é%lch in general is an application of a polyneric

pr ecuths areseaisipaEnton. nThe pplighingisestion 188 inclydes; e melyayperist Palishing B P pad to

S e TRV o0 BRI BoF e 15 phk G D oNRR e PSR R e

pol y NRiifercBmeRUaFR1 8L dyah a8Rési ¢ filness3.nt 0 a pol yneric polishing pad. In one
enbodi ment, during a direct casting process, a polishing pad precursor
8’:?151?35?

such as, flororsxempediment, |theygekymesic (nsfishine adi 1%olsi igsedi ellgpli ed to
the t f 186, of t hi oni ng. | | i th
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cushi Sh¢ pelymayie precgmor datermolidifies infgrageylymene pelighirgpid-ofp one embodiment,
during a direct casting process, a polishing pad precursor such as, for example, a liquefied (or
20 semi-solid) polymer is applied to the top surface 186 of the cushioning layer 184. In one
{ . - embodiment, the polishing pad precursor is a liquefied polyurethane. During this process, the
liquefied polymer flows into a pore structure of the cushioning layer 184. It should be
appreciated that the liquefied polymer may penetrate to any depth in the cushioning layer 184
to enable the polymeric polishing pad 156 and the cushioning layer 184 of the base belt 157 to

25  form a cohesive unit.

In another embodiment, the liquefied polymer flows to a depth of about 21 mils
underneath the top surface 186 of the cushioning layer 184. The extent of the depth of
liquefied polymer flow into the cushioning layer 184 is shown as border 187. The section
between the border 187 and the top surface 186 is a fused pbrtion where the polymeric

30 material (resulting from the solidification of the liquid polymer) of the polymeric polishing

pad 156 fuses (or attaches) with the cushioning layer 184. In this embodiment, because of the




bet ween the border 187 and the top surface 186 is a fused portion?mﬁe ., Lhe,
pol yneric 30 material (resulting fromthe solidification of the I|iqui‘t ulls
pol ymer) of the polyneric polishing pad 156 fuses (or attaches) with the
cushioning layer 184. In this enbodi nent, because of the 16 JUN 2005 14
~excel l ent cohesion produced by the fsusi ng, adhesives are not used to attach
the polishing pad 156 to the base belt 157. The cohesi on produced by the
fusing is strengthened through the use of curing where the polyneric
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5 curing takes place for about 18 hours at a tenperature of about 212 F (F
as refléptethethsshiedle]l.i s degrees Fahrenheit). It shoul d be understood that

any type ofncurin roces for .any .anount of, tine an e rat ure) may
e’ ut 1 zed iiehEer BRSER Y 86 A8 e TR Ensieti et PO EREQME vben
the paley pBIyirerid Polighihd adad6 hal thd) HadeL1DBSE aReiredl Sih oddemBOdibiedn), the f Usi ng
the layers allows for attaching of the polyneric polishing pad directly to

t h& ceunr®takagplroe fradbowuld et di ngmpsmyerectt abautadBds{K/as fefdrrpd to herein

Co tl this t fusi bl th | i shi t t f

Che progeess Fteeut” oo Shat 3t Suieindl Tt ey e B eleint PSS BTt ng
in a grRAh Jf dRdYcaH Eh3RGROf maebamiRald Wikt akbRgi R e el ¥eeRatkhor
polymeric polishing pad 156 ‘and the base belt 157. Figure '3A shows a cross
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by adhesive 185. I'n one enbodinment, in addition to the polyneric polishing
pad 1%p6lishifgsecpoh il8Qicappeddytd polyhetc Hap 188 pwhgovedance ithpng@todimens ®fer s
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al so be called a“cap. It should be understood that any way of reducing
noi st Ge mewpagebdadithent, thaypetishibg kestioa 136! haverpadymerid phishipgl pedekS6ramer Be
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cushioning layer 184 attached on top of a reinforcement layer 182 by use of an adhesive film
20 - 183. In addition, the polymeric polishing pad 156 is attached on top of the cushioning layer
184 by adhesive 185. In one embodiment, in addition to the polymeric polishing pad 156, the
polishing section 180 has a polymeric flap 188 that covers the base belt 157. The polymeric
polishing layer flap 188 is attached to the base belt 157 by a pin 189 that is inserted into
reinforcement layer 182 within the base belt 157. The polymeric polishing layer flap 188 may
25  also be called a cap. It should be understood that any way of reducing mdisture seepage into
layers below a polymeric polishing layer may be utilized such as, for example, sealing the

sides of the polymeric polishing layer with a polymeric sealant, etc.
Figure 3B shows a cross sectional view of a polishing section 180 capped by a cover
196 in accordance with one embodiment of the present invention. In this embodiment, the

30  polishing section 180 has a polymeric polishing pad 156 attached over a base belt 157 by use

of an adhesive 185. The base belt 157 includes a cushioning layer 184 attached on top of a




Figure 3B shows a cross sectional view of a polishing section 180 capped by

a cover 196 in accordance with one enbodi nent of the present invenhti oy Ii; o
this enbodinment, the 30 polishing section 180 has a polyneric polishing il

pad 156 attached over a base belt 157 by use of an adhesive 185. The base
belt 157 includes a cushioning |ayers 184 attached on top of a 16 JUN 2005
15 reinforcenent |ayer 182 by use of an adhesive film 183. The poli shing
section 180 has a cover 196 protecting the adhesive filns 185 and 183. The
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therefore 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




film183 to the reinforcenment |ayer 182. The cushioning | ayer 184a nmay be
either softer or harder than the cushioning |ayer 184b dependi ngjon ?mg o
desires of polishing dynam cs. In one enbodi nent, the cushioning 30 é&éﬁ55
184a may be one made by Thomas West, Inc. In another enbodi nent, the
cushioning layer 184a is softer tham the cushioning |ayer 184b. This
configuration allows a gradual 16 JUN 2005 hardeni ng of the polishing
section 180 fromtop to bottomto enable better conformation to a wafer
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Wi th grepdmRdmEnifoia, khgleR Qtdel, aseMdr™ Ruent i on. I n operation 202, the
met hod begins with providing a reinforcement |ayer. In one enbodi nent, a
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Figure 5A shows a flowchart 200 defining a method for generating a seamless
polymeric polishing pad attached to a base belt in accordance with one embodiment of the
20  present invention. In operation 202, the method begins with providing a reinforcement layer.
¢ In one embodiment, a reinforcement layer such as, for example, stainless steel is utilized so a
polishing pad may be properly supported and therefore evenly polish a wafer. Oftentimes,
without a reinforcement layer, the polishing pad can deform under the pressure of the wafer
and therefore not polish the wafer properly. It should be appreciated that any number of
25  materials or metals may be utilized in the reinforcement layer such as, for example, Kevlar™,
etc. In one embodiment, the reinforcement layer is in the form of a stainless steel belt to
accommodate the shape of a polishing pad in the shape of a belt. |
After operation 202, the method progresses to operation 204 where a first adhesive
film is applied to the reinforcement layer, It should be ﬁnderstood 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 {ilm over the reinforcement layer so
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type of shape may be utilized in this operation as long as the material can polish the wafer in
an effective manner.

After operation 210, the method moves to operation 212 where a polishing structure is.
cured. It should be understood that the polishing structure may refer to any type of structure
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
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

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

Any

erstood that the polishing




exanpl e, polyneric precursors) and any type of base belt. In ong (s Anne
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a cushioning layer, and a reinforcenent layer all attached through
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curing process includes heating theigolishing structure at a certain
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polishing structure nay be heated at any tenperature for any |ength of
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enboditlife @mbodiment 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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polyethylene liner may be utilized to protect the platen on a CMP system _from being

20 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. |

25 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

30  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




enbodi nent, the protective liner may be about 20 mls in thi cknesis
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| ayers are connected together in a nuch stronger way than prior art
pol i shing apparatuses. As a result, the polishing structure of the present
invention may w thstand shearing angytherefore resist delamnation nuch
better than the prior art. In addition, the polyneric polishing pad of the
present invention is thin and does not have seans and therefore resists
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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).




generate a polishing pad such as, for exanple, polyurethane gel, etc. The
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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

(o 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 po]ymér 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 toform 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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30

an repares | odi nent

wide and .020 - .2 inches thick. Tt 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 appreciatéd that those skilled in the art upon reading the preceding specifications and
studying the drawings will realize varioué 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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polishing belt reduces noisture intrusion into the base belt underneath the
polishing belt thereby greatly increasing the useful life of th go hLQ
material. As a result, wafer production may be increased and waf i mw
production consi stency may be enhanced. Because of this enhanced and
optim zed nature of the present invention, wafer production costs may 25
ultimately be decreased. Wiile this invention has been described in terns
of several preferred enbodinents, it wll be appreciated that those
skilled in the art upon reading the precedi ng specifications and studying
the drawngs will realize various akterations, additions, pernutations and
equi valents thereof. It is therefore intended that the present invention

i ncludes all such alterations, 30 additions, pernutations, and equival ents
as fall Whathickimidistrue spirit and scope of the invention. 23 Wiat is
claimed is: CLAIMS 1. A seanless polishing apparatus for utilization in

chem cal nmechani cal polishing, cafiiIMS ng: 5 a polishing pad (156), the
pol i shing pad being shaped |i ke a belt and configured to have no seans;

and a base balt (A Ssehmietsolivhiig Bppatanisn €rUdiiiation iR tHeRicGP Hdthadigyer (182)
and a cushioning |ayer (184); wherein the cushioning layer is an
i nt er nedP ﬁ@@F ween the polishing belt pad 10 and the base belt. 2.

Bol 1 ahi g ag For g pa (PR Aht pollfing fed b shadf ke EREEWARLOnARRIA Y -
mat er i ahave ng segpssand ess pol i shing appar at us for ut| l'i zation in chem cal
nechani cal cl Ak poI nmer.ic materi al
i s pol yuret haﬁ%bﬁggagnaﬁes%g%r[ﬁg@g@“%lo 6&315“ ?ya?f E@Wﬂd l?‘?’?5$| on in
chem cakaym(d8®ni cal polishing as reci ted in cI aim1l, wherein the

cushi oni ng | er .S Qn | i.ke paterial ., A seam ess polishing
appar at us fo?' Iﬂ?ez%ﬂflf’gqﬁ ggﬁy T Wﬂ%ﬂ%‘&qﬁvﬁeﬁdﬁ? Blishige helt P@;Q:l ted in

cl ailm 1landdaebak Beli.he cushioning layer is an open-celled pol yurethane

material. 20 6. A seanjess polishing apparatus for utilization in chem cal
mechani cal 2 A scamless 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 polyarethane.

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 apparats 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 apparamis for utilization in chemical mechanical
polishing as recited in claim 1, wherein the reinforcement layer is one of stainkess steel and a
Kevlar-type material.

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

25 8. A seamless polishing apparatus for utilization in chemical mechanical
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, forther comprising:

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

30 10. A seamless polishing apparatus for utilization in chemical mechanical
polishing as recited in claim 9, wherein the cap is a polymeric material.




polishing as recited in claim1l, wherein the reinforcenment |ayer is one of
stainless steel and a Kevlar-type material. 7. A seam ess polishi%g .
apparatus for utilization in chenical nechanical polishing as recitt BaJUN 2005
claim1l, wherein the polishing pad is about 40 mls in thickness. 25 8. A
seanl ess polishing apparatus for utilization in chem cal nechani cal

polishing as recited in claim1l, wherein the cushioning |ayer is about 20
mls in thickness. 9. A seam ess polishing apparatus for utilization in

chem cal nechanical polishing as rﬁcited inclaiml, further conprising: a
cap covering an adhesive fil mbetweén the base belt and the polishing pad.

30 10. A seaml ess polishing apparatus for utilization in chem cal

mechani cal - gl i shi Sehnlets ! ihiRg dpPackthifBd Uilidi6h ShN cHelficat Aedh@nidal POl ymrer i c
materi al . 16H§UN go 5 431@.}1 A ésjeg%a.re‘ss pol i slhi ng apparatus for utilization
i n cheni pdishingasTegiied i claipol, fusthensgmassivgscited in claim 1, further

base bel { “and PIE cpufeRed i BLd obERe BibePer B b ld (R EIHREC TF

pol i shi ngrdEPRAMGENUSE ifitisioal | | | zation in chem cal mechanical polishing as
recited in claiml1, wherein_ the base belt and the Bolishi ng d .ar
@%—3
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attached by d2 fifsge & sPolighupg |apparaipyy for, gt 2hnt d c%‘}‘?@?ﬁa picgly ¢ he
cushi On'rglﬂg png%ﬁ'sr re@fe8 iR LhRE bf‘\&emn fhe b;&%%@ﬁ EncPle F&isﬁﬁﬁfphdl e altdohedbggan ess

pol i shi ratus tor utilization in chem cal mechanical 10 polishing as
recited fist adhesive film, whé thei winfdreemsay javdniang heamshiening fayerHasr) atashedhBY Base bel t
as a resul'gsl f direct casting of a polyneric precursor on atop surface of
t he cushi*o ﬁghef‘é@/@ﬁ’." 14. A seanl ess polishing apparatus for utilization in
chemi cal nechani cal secapdsi Sfulisigng appestos dor utilization rin 1Ghemiaal ttheshawiealpr i si ng:

S carba PURINAE R Agp s WSn 0F PRBLEEGHE PP He G AT TG REh IR~
pol i shi ngaa%r ek ea%éng'&acdoa,meﬁa.;}x_ccma@mptsmacebpmee.isming layer. is
pol yet hyl ene. 16. A seam ess polishing apparatus for utiljzation in
cheni cal mechéni cAl scapdiss spliphjng gopasaiis dor pilizafion rip 1demigrb TBFRATIRE
]E)glr ﬁ]mgﬁpﬁ’ﬁgﬁ'g%#@%%?%ﬁ‘% llsﬁtﬂﬁﬁer&ﬂﬁprﬁfng? sem- solid form a liquefied
a protective iiner attached to a bottom surface of the base beit.
15 15. A seamless polishing apparatus for utilization in chemical mechanical
polishing as recited in claim 14, wherein the protective liner is polyethylene. |
16. A seamless polishing apparatus for utilization in chemical mechanical
polishing as recited in claim 13, wherein the polymeric precursor is at least one of a semi-
solid form, a liquefied form, and a gel form.
20 17. A scamless polishing apparatus for utilization in chemical mechanical
polishing as recited in claim 13, wherein the polymeric precursor is a liquid polyurethane.
18. A method for generating a polishing pad structure for utilization in chemical
mechanical polishing, comprising:
providing a reinforcement layer (182);
25 “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;
attaching a seamless polishing pad (156) on the second adhesive film; and
curing the polishing pad structure.
30 19. A method for generating a polishing pad structure for utilization in chemical
mechanical polishing as recited in claim 18 wherein the reinforcement layer is one of stainless

steel and a Kevlas-type material,




20 17. A seam ess polishing apparatus for utilization in chem cal

mechani cal polishing as recited in claim 13, wherein the pol yneri )
precursor is a liquid polyurethane. 18. A nethod for generating a gﬁiéffﬁm'@ﬁg
pad structure for utilization in chem cal nmechanical polishing,

conprising: providing a reinforcenent |ayer (182); 25 applying a first
adhesive film (183) over the reinforcenent |ayer, attaching a cushioning

| ayer (184) on the first adhesive fijJsm applying a second adhesive film
(185) over the cushioning |layer, attaching a seanl ess polishing pad (156)
on the second adhesive film and curing the polishing pad structure. 30
15;. A rrFt hod Eb.r gAlnﬁatIaTd ﬁnﬁg@eﬂdhg'slpb}ming@dd smlrctm fmmﬁmﬁomﬁﬂ bhcﬁﬂﬂaion in
chem ca chanical polishipng as recited in claim 18 erejn the
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16 JUN 20@ResRe 148 is AnibBlAaskdf@hesigner ating a pol i shing pad structure for
utilization in chemcal mechanical polishing as recited in claim18
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met hod for generating a polishing pad structure for utilization in chem cal
mechani cawatgsisl-i shing as recited in claim18 wherein the curing includes

heat ‘1'69 the pgyishi ngmoRas: g%%ﬁ&ﬁé"ﬁ ﬁo]ishing pad structure for utilization in chemical

mechanical polishing as recited in claim 18 wherein the curing includes heating the polishing

pad structure.



