4 JANUARY 2007 WD 03/105191 PCT/ US03/18199 SUBPAD HAVI NG ROBUST, SEALED
EDGES Background of the Invention Field of the Invent$#NPARVIW7The present
inventi gfo hRl@L&S to inproved sealing of subpad edges uggd, éfsg%/lﬁ yariety of
appl i cations, 1ncluding sem conductor polishing. Backgroun %

I nvention [00021 Silicon wafers are produced as precursors from which

m cr oel ectroni ¢ sem conduct or conponents are produced. The wafers are cut
fromcylindrical silicon crystals, parallel to their major surfaces, to
produce thin disks, typically 20 - 30 cmin dianeter, although Iarger or
snmal l er wafers are pﬁém cROBUSg SketflebB BRGESpe pol i shed to give
flat and planar surfaces for deposition of electronic conponents onto the
surface by standard |ithograBackercuwnd oftthélm@ntieahni ques to form i ntegrated
chip sem conductor devices. Typically a 20-cmdianeter wafer will produce
about 100 ofijepdlndiceRRiPcessor chips. [0003] The designed size of such
integrated Chrps 1S steadily decreasi ng whi |l e the nunber of |ayers

appl i ed, it raphy.onto..t he con urfa ri to produce
ever snal | e&’“gﬁé i ncr EasPETRS TVSREPLIEL croo’{}’lp cw tsga Oefz% adseélg% conduct or s
typically incor porate 8 or nore netal |ayers, and it xpected that
future desi¥sd fon 3 Yariebhetany! @%&?Sn@P@dMF&CO@HQOHB@FSB% in the size of
circuitry and t he |ncrease in the nunber of layers applied are |eading to
ever nore B grient s on the snoot hness and planarity of the
silicon and sem conduct or waf ers throughout the chip manufacturing process,

since uneveoogpr f acesilidbh warehi¢ pré@uitkl ab PreciiR6rsifesth wdich and def ect s
Ieadlng to unpl anned

microelectronic semiconductor components are produced. The wafers are cut

from cylindrical silicon crystais, parallel to their major sﬁrfaces, to produce thin
disks, typically 20 - 30 cm in diameter, although larger or smaller wafers are
possible. The resulting wafers must be polished to give flat and planar surfaces
for deposition of electronic components onto the surface by standard lithographic
and etching techniques to form integrated chip semiconductor devices. Typically
a 20-cm diameter wafer will produce about 100 or more microprocessor chips.
[0003] The designed size of such integrated chips is steadily decreasing,
while the number of layers applied, e.g. by lithography onto the silicon surface, is
rising to produce ever smaller and increasingly complex microcircuits. Present
semiconductors typically incorporate 8 or more metal layers, and it is expected
that future designs will contain even more layers. The decrease in the size of
circuitry and the increase in the number of layers applied are leading to ever more
stringent requirements on the smoothness and planarity of the silicon and
semiconductor wafers throughout the chip manufacturing process, since uneven

surfaces ultimately result in imperfections and defects leading to unplanned



4 JANUARY 2007 WO 03/105191 PCT/US03/18199 -2 resistances where a
conductor is narrowed, to capacitances/ nonconductive gapRANUARY 200br eaks

occur i nyigpfYsiAd conductor layers, and to unplanned shopt eicholile Where
insulating barriers are breached, which interfere with or conpromse the

pl anned operation of the circuit. [0004] In the sem conductor chip
fabrication process, it is well-known that there is a need to polish a
sem conductor wafer. This polishing is typically acconplished by a chem cal
mechani cal (CMP) process. One standard CVP wafer polishing technique is to
renove a waflesistpesmwehers aedadugtor dprasmvied, ©fcapagjtanoes/nopgerdustivpgapseans of a
robotic ann, and maneuver the wafer into position over a rotating flat

pol i shi ng pasherebréaksgeonniraddppsgal dandattablagers Aamdas enpaded\eioetrcircans ri er

mai ntains the wafer in place while being polished by a rotating pad and a

chem cal - mechpgk Ghiapiah batteRdars ek R tdr Rrd WRh DY EbApRAte fe pad. The
slurry is generally nade up of an aqueous solution with metallic or .

non-netal lic_,particles su as, for exanple, alum numor silica abrasives
that create %%81358Opﬂa?lg?f’gﬁwf%frcufthe pol i shing process. The polishing pad is
usual Iy made of pol yurethane, This is, an adaptation Qf optical polishing

t echnol ogy ul988lior ~ p§ithe srrpigondicdurchinsaprigaiion paaeesy s Wellpiopy that
conponents. Once polishing is conpleted, the robot armrenoves the wafer
and transf ertheretis & neathtotpodish awemicondudtenwifer. Enie polishing istthywcalhphi ¢
deposition and etch steps. [0005] A significantly different approach is the

so-cal | ed Liagamplidledmgra chinied mketified] QM) prddess. Ves andad Uhvel i ng bel t
is used to polish the wafer, in place of the rotating flat turntable form

of pol i shi ngyLRPholishitf BeHHiqutsiE %o remove a wafer from a stack, or cassette of e.g. 25

wafers, by means of a robotic arrh, and maneuver the wafer into position over a
rotating flat polishing pad mounting on a large turntable. An overhead wafer
carrier maintains the wafer in place while being polished by a rotating pad and a
chemical-mechanical polishing sluiry applied to the surface of the pad. The slury
is generally made up of an aqueous solution with metallic or non-metallic
particles such as, for example, aluminum or silica abrasives that create added
friction for the polishing process. The polishing pad is usually made of
polyurethane. This is an adaptation of optical polishing technology used for
polishing lenses, mirrors, and other optical components. Once polishing is
completed, the robot arm removes the wafer and transfers it to another
workstation for eventual lithographic deposition and etch steps.

[0005] A significantly different approach is the so-called Linear
Planarization Technology (LPT), wherein a traveling belt is used to polish the
wafer, in place of the rotating flat tumntable form of polishing tool. The belt used

in this method is described in EP-A-0696495 and comprises a belt of sheet steel or



in this nmethod is described in EP-A-0696495 and conprises a belt of sheet
steel or 4 JANUARY 2007 WO 03/105191 PCTI US03/ 18199 43JAYUARK 2897gh strength
mat er i al wohaubsg1a conventional flat pol yurethane polishigtgysmadsabfi xed to
it with adhesive. As with the rotating pad, the pad used for LPT CW
polishing receives a chem cal -nmechani cal polishing slurry that is
distributed over the surface of the bett. [0006] The polishing pads,

di scussed above, are often stacked onto conpressible subpads in order to
increase the ability of the pad to confor surface during

ol 1 shi ng. | GHRTIEN R0 RGP ayes Sodientipe El&ﬁgol&lreﬁ@f*? Bof N subpads
are typical I y I i qui d absorbent. And when liquid (e. slurry)
soaks into tred asisdde lt\t’lﬁ}éa@%ﬁéd% %@%é@@tlw%@QE@@ﬁéﬁg&P%l ch'in
turn changes or inpairs the polishing performance of the polishing | ayer
stacked ont@vPh®elishihpateiviedd 0H§miCakbmedramial paljshitppdludry that ¢ digtributedt he CVP
"slurry) can contact, and thereby soak into, the subpad is through the edges

of the subpafertireamga@deaie bélficl ude t he edges around the outer periphery of
t he subpad as well as the edges of an internal aperture in the subpad, such

as is used fighogndpo heggﬁﬁgﬁ;ggﬂds G008 MARIRES e AL PhA | 0U1 d

absorption i the su Wer e e In’ reeman et al.),
where the edges of.the su re. heat seag ed, ﬁ_&esafiure enbossed, or
coated with nWé‘f?Sé’rhg‘? 8’(993 de inceage the ability of dpseRtorpio thes  pat ent

No. 6,123,609 (Satou), the subpad surface and edges were conpletely covered
with a pol i swafgsuriise dwhing polishingaWnlikiedbe polishing lpyers of the padeerbalisg t ur nt abl e
W th vvaterproof t ape.

the subpads are typically liquid absorbent. And when liquid (e.g., the CMP

slurry) soaks into the subpad, the subpad’s physical propertiés change, which in
turn changes or impairs the polishing performance of the polishing layer stacked
onto the subpad.

[0007] | One common way that liquid (e.g., the CMP slurry) can contact,
and thereby soak into, the subpad is through the edges of the subpad. These edges
include the edges around the outer periphery of the subpad as well as the edges of
an internal aperture in the subpad, such as is used for endpoint detection.

J [0008] Attempts to inhibit liquid absorption into the subpad edges were
made in WO 01/15864 (Freeman et al.), where the edges of the subpad were heat
sealed, pressure embossed, or coated with a waterproof substance such as silicone
rubber. In U.S. Patent No. 6,123,609 (Satou), the subpad surface and edges were
completely covered with a polishing web, which was attached directly to the
rotating turntable with waterproof tape.

[0009] Those strategies, while helpful, are not without their disadvantages

and drawbacks. One significant drawback is that the seals and/or adhesives used



[ 0009] Those strategies, while hel pful, are not without their disadvantages
and drawbacks. One significant drawback is that the sedU4ANHARN@EPOTadhesi ves
used 4 JwbUWARY518007 WO 03/105191 PCT/ US03/ 18199 -4- in thesesshkplegi es are
exposed to attack by the CW slurry, which can degrade the seals and/or

del am nate the polishing | ayers. Another disadvantage is that the belt or
pad user must performthe sealing operation at the site of use, rather than
havi ng the belt manufacturer preseal the subpad edges. Finally, the edge
sealing of.the prior.art is unsuitahle for.cantinuo ol i shin el ts which
subj et t heitlige Satisid s eRsbAask Y MR RV ieh Grh I OBE s t ne
belt is pulled around the spinning rollers. The excessive bendi ng and
stretching swiandintalglamingte thepdlishms laxere sdpethendisadentago mpthatsthebelt of the
belts often lead to cracks and fractures in the edge sealant through which
the CMVP sl ubt yadimyr snbigserfond the bglidg oplhjptod st thé sithef hsey fithéralan] 00101 An

obj ect of the present invention is to provide a belt or pad with treated .

edges t hat Héﬁﬂ@ﬁfe%eﬁ'ﬂﬁrﬁbfa&ﬁrel-'ﬁk’éa‘i‘&e@hﬁﬁﬁ@éﬁg‘%éﬁ ?&ailp,eth%‘éﬁgegsdﬂiin%he subpad
of the belt or pad. (00111 An object of the present 1nvention is To provide

a belt and wiith__an | prov | t n t of . t bpad and
thepol 1 ohi ot apier s ulsTHaste ir SRR PRSHk Do HARE PhishlBs R80T nio
contact with the edges of the subpad. |t _is a further ohject of the
i nvention t 8535 G\RreRouRsed sisteIBY ndH@chEé’ﬁ%ﬁ?%b‘é?“%‘fa@H’édglfbpad and
the polishing layer that is able to maintain its integrity during extrene
t enper at ur espinpmgsslieres The dxeessivesbaxling Ddsketchimpbgrepdunded whtb thedght i on i s
to provide a polishing belt or pad with

stresses and rotational speed of the belts often lead to cracks and fractures in the

edge sealant through which the CMP slurry may enter the subpad.

Obijects of the Invention

[0010] An object of the present invention is to provide a belt or pad with
treated edges that prevents slurry or liguids from entering the edges of the subpad
of the belt or pad.

[0011] An object of the present invention is to provide a belt and pad with
an improved seal between the edges of the subpad and the polishing layer so as to
prevent slurry or liquids from coming into contact with the edges of the subpad. It
is a further object of the invention to provide an improved seal between the edges
of the subpad and the polishing layer that is able to maintain its integrity during
extreme temperatures, pressures and stresses.

[0012] An object of the invention is to provide a polishing belt or pad with
robust sealing of the edges of the subpad so as to prevent a slurry from penetrating

said subpad.



robust sealing of the edges of the subpad so as to prevent a slurry from
penetrating said subpad. 4 JANUARY 2007 WO 03/1051914P&SYUARY3MII8199 - 5-
[0013] Awoabjiesabr of the invention is to provide a belt orpdyagkesigloopPr events
slurry or liquids fromconmng into contact with the edges of the subpad of
the belt or pad while overcom ng the expense and burden to the end user
associated with polishing belts or pads of the prior art. [0014] An object
of the present invention is to provide belts and pads having encapsul at ed
subpads, se ss polishing surfaces, and little, if an exposed sealing
mat eri al s oﬁ’wéghesi vedn Q}%%rt 8?%‘%‘%\?“9811 E%toﬁwlﬁ%ﬂge]éﬁﬁp%@hﬁ%@gv?‘gﬁ
polishing silicon and sem conductor wafers, and wherein the problem of
slurry soafliiny or hgoids feons edrping inteyrentartewidhyBstedaes of thg sehpad @b the belurmary of
the Invention [0015] The present invention is directed to a belt or pad

whi ch over congil whilkeovwsredthigtled expletiser andbaedanty thewrml dseeassotiprd wigyer of the
belt or pad by way of the subpad's edges, w thout the di sadvant ages of

prior art bﬁ&lgmég%g§adg};fthggggg,ﬁ.{, the present invention provides a
obust” I '

resilient, ust” edge seal between the edges of the subpad and the
pol i shing | r,of th d to.prevent. slurry.or liqujids, fromcontacting and
penetrati ngf’q{ﬁé] edges W&Jﬁ% O.i: ﬁf?ﬂ’éﬁs.enﬁ ’tnvgrﬁlooél {Qn]%mg@ﬁ&’ggf s?ﬁaa“%t hat the
present invention can be inplenmented in numerous ways, _.including as an
appar at us, BepRBerapsyatersibrads. ssamless pofishmesuracsse and Weelf anYii nvent i ve
embodi ments of the present invention are described bel ow. [0016] It should
be not ed at exprissd praling materials teadhesives,; phdein the beedndpadsican be used for

| polishing silicon and semiconductor wafers, and wherein the problem of slurry

soaking into the subpad layer is substantially overcome.

Summary of the Invention

[0015] The present invention is directed to a belt or pad which overcomes
the problem of slurry soaking into the subpad layer of the belt or pad by way of
the subpad’s edges, without the disadvantages of prior art belts and pads. In
general, the present invention provides a resilient, robust edge seal between the
edges of the subpad and the polishing layer of the pad to prevent slurry or liquids
from contacting and penetrating the edges of the subpad. It should be appreciated
that the present invention can be implemented in numerous ways, including as an
apparatus, a process or method, a system or a device. Several inventive
embodiments of the present invention are described below.

[0016] It should be noted at this point that the term “pad,” as used herein,
refers to disks, belts and any other geometric shape. As a result, the term “pad”
may be used interchangeably with the term “belt” or “disk.” Moreover, the term

“disk” refers generally to any polishing pad that is used on a rotating, moving or



refers to disks, belts and any other geonetric shape. As a result, the term
"pad" may be used interchangeably with the term "belt 4 JANUVARYSRO™ Nbreover,

the termyo'edi1gdjoy refers generally to any polishing pad t?’r. on a
rotating, noving or 4 JANUARY 2007 WO 031105191 PCT/ USO lléq%)g%ﬁg

stationary platen, regardl ess of the pad's shape. In other words, even
though nost pads used on rotating platgns are in fact disk-shaped, the term
"disk," as used herein, is not confined to that shape. [0017] In one

enbodi nent, the polishing pad has a polishing surface or |ayer for

pol i shi ng astaHRAY platen: Fegardiessiobthegad smli@pfﬁ)oﬂl thprorslsrava thqughamasposed  of

a polyneric material. The polishing surface of the polishing pad

encapsul at epads used oprassndplatens byead fact diskekbaped) thetermddisk f’haeusdsi 1 ity of the,
pad to conformto the wafer surface during polishing. The polishing |ayer

i's cast dir gefenyiovdticohfiged toURAaHapel Ncl udi ng the edges of the subpad,
t hereby saturating the edges of the subpad to effectively seal the edges of.

the, subpad. (449351 1 n1RB8L BEbo SERRIEinioihadtl SRS GRRKRE P POl [ ShinG

surface for polishing a wafe I ece. e pofishing surface is
conposed of _a polyneric material,. The polishing.surface of. the pol.ishing
pad encapsulSeelr goliinep St St BSEPiGHs: Jthe MUFLRS STGRds SHRPIEY of ( he
pad to conformto the wafer surface during polishing. The edges of the
subpad are ©ofppplenesicingateriy). Thapelislang prafase|of S prdishing @ad sueapselaies subpad so
that the thickness of the subpad is reduced at the edges, to allow the
pol i shi ng .| aympressibleauppat @l ordgrao @iaredse tienabilityadf dlicapael th kenfoagas tief t he
subpad. [0019] In yet another enbodiment, the polishing pad has a polishing

wafer surface during polishing. The polishing layer is cast directly over the

subpad, including the edges of the subpad, thereby saturating the édges of the

subpad to effectively seal the edges of the subpad.

[0018] In another embodiment, the polishing pad has a polishing surface

for polishing a wafer or other workpiece. The polishing surface is composed of a

polymeric material. The polishing surface of the polishing pad encapsulates a

compressible subpad which increases the ability of the pad to conform to the

wafer surface during polishing. The edges of the subpad are trimmed prior to

casting the polishing layer over the subpad so that the thickness of the subpad is

reduced at the edges, to allow the polishing layer to completely penetrate and

saturate the edges of the subpad.

[0019] In yet another embodiment, the polishing pad has a polishing

surface for polishing a wafer or other workpiece. The polishing surface is

composed of a polymeric material. The polishing surface of the polishing pad g

encapsulates a compressible subpad which increases the ability of the pad to

conform to the wafer surface during polishing. The edges of the subpad are



surface for polishing a wafer or other workpiece. The pollshlng surface is
conposed of a polymeric material. The polishing surfac&JdNUAREZHG| | shi ng pad
encapsul Wodg/18518bnpr essi bl e subpad whi ch increases the almdiwsosasivphe pad to
conformto the wafer surface during polishing. The edges of the subpad are 4
JANUARY 2007 WD 03/105191 PCT/ US03/ 18199 -7- coated with a seal ant or
adhesive prior to casting the polishing7tayer over the subpad so that the
seal ant or adhesive gets absorbed into the edges of the gubpad over a w de

region. The 8%@%@thﬁ9&%ﬁap?9ﬁ§dﬁ%ﬁb9?n%ﬂ% c%&‘tﬁlggtﬂé 88fis1ﬁ19€%§£f’&z§fﬁ{ gna strong

bond with the polishing Tayer, the prOV| ove seal bet ween

t he edges of an O|IShIn e i.Sr to extrene
t enper at ur e Qﬁﬁé@?ﬁ&&ﬁ ﬁﬁgm'? '@ggegﬂagb g‘ﬁg@bﬁwéﬁéﬁ“%ﬁb pol i shi ng.
[0020] In another enbodinent, the polishing pad has a polishing surface for
pol i shi ng a onar widarregione Thasvliaidedses comtaipngithshsealans or adhesive Hrammosed of a
polynmeric material. The polishing surface of the polishing pad encapsul at es
a conpr essishbag bodxpaith the polishing rlewes.ahetebe padviiding yn dhipidved padibétoveeronf or m t o
the wafer surface during polishing. The subpad edges are heat seal ed prior
to casting th@é‘dgeelof&{alsagpdd%arthéibaesmgwa Ghat!i8 BesiPR lekdtonRy OVi de an

i nproved seal inpervious to slurry or er external conponents. [0021] In

anot her eanﬂ!nz}&n&xe Exess%%é a?:ﬁ'sﬁ%sq%@ﬂha@%se R zlt!aéwléﬂ%ﬁwfoﬁ n<yf 0; pol i shi ng

a wafer or oth I'ece sur ace is ¢o ose

polynerlc S surf f i he i shi ncapsul at es
conpr ess mﬁﬁ%d subpalc;h‘\/@?ﬁ)&lfflI E‘?‘@%EE ’éBF‘IDlH"@%‘? aPf “F Ce¢onformto

the wafer surface during polishin A trench is created sone distance from

t he edge for polishing a wafer or other wor piece. The polishing surface is composed of a

polymeric material. The polishing surface of the polishing pad enéapsulates a
compressible subpad which increases the ability of the pad to conform to the
wafer surface during polishing. The subpad edges are heat sealed prior to casting
the polishing layer directly over the subpad to provide an improved seal
impeﬁious to slurry or other external components.
10021] In another embodiment, the polishing pad has a polishing surface
for polishing a wafer or other workpiece. The polishing surface is composed of a
j polymeric material. The polishing surface of the polishing pad encapsulates a
compressible subpad which increases the ability of the pad to conform to the
wafer surface during polishing. A trench is created some distance from the edge
of the subpad creating multiple barriers at the edge of the subpad. The polishing
layer is cast over the subpad and trench to create an effective seal with multiple
barriers to prevent the chemical slurry from entering the subpad through the edges
of the subpad. In an alterative embodiment, a separate strip of material may be

placed some distance from the edge of the subpad to create multiple barriers.



of the subpad creating nultiple barriers at the edge of the subpad. The
polishing layer is cast over the subpad and trench t o4dABNABYZA0%ef f ecti ve
seal wi thwubliopioe barriers to prevent the chem cal sl urrygctiQm/gaéeri ng

t he subpad through the edges of the subpad. In an alternative enbodi nent, a
separate strip of material may be placed sone distance fromthe edge of the
subpad to create nultiple barriers. 4 JAJUARY 2007 WD 03/105191

PCT/ US03/ 18199 -8- [0022] The advantages of the present invention are

nuner ous. M ot ably,, by creati a nore.robust seal bet n the subpad
edge and pol islbﬁprr]g | ayBe gmtﬁﬁﬁror}%eﬁrgs IMVERHAR ARG AT ARA¥ss of the
subpad, applying a sealant or adhesive, heat sealing, or creation of

mul ti pl e bar riosgtdy,dryi apeating agneteirplust h@lbgmqesmhwbpagec}gea@dmhelumi nation of s
all of the above, slurry contact and absorption into the subpad via the
subpad edges lagerpwhasthatiete by tmskad the shickings bf thegubpadyepplyingassealtntort he
lifetime of the pad while providing stable performance throughout the pad's -

lifetime, evehshed nbhGeRith, bf cRUPhIPE BEIHHR: BARESPrivetPeREhHheor Stret ching.
This in tamresults in economes of tine and reduces the cost of the pad

over its lifeti el i_m nati. ng. eed to reseal th ub edges or
conpletely r e‘bqhg@%‘ﬁ%f%’ o 1%3838’1%%["58%2? ﬂé)?ﬂl agmg%’dc’? I o%cfn%%cz &%%SO d[e s ubpad
at the time of manufacture_ in a consistent and_robust manner elimnates the
burden on t heihihe senad vighthe sabpadipdeseiR Preveateda dibeisealds rabuste s it frint to
effectively seal the pad in an efficient manner. [0023] O her aspects and
advant ages oflastifer thaidetirneof the lphd diile peovidipg stabie perfopmandecthfaighonti the
detail ed description, taken in conjunction with the acconpanying draw ngs,
iTustrating fud’ sitafetinle, evcarniien thdpadisisabjepled toéxdebdve bending or stretching.

This in tum results in economies of time and reduces the cost of the bad over its

lifetime by eliminating the need to reseal the subpad edges or completely replace

‘the subpad altogether. In addition, sealing the subpad at the time of manufacture

in a consistent and robust manner eliminates the burden on the end user, who

often lacks the facilities or equipment to effectively seal the pad in an efficient

manner.

[0023] Other aspects and advantages of the invention will become

apparent from the following detailed description, taken in conjunction with the

accompanying drawings, illustrating by way of example the principle of the

invention.

Brief Description of the Drawings

[0024] The present invention will be readily understood by the following
detailed description in conjunction with the accompanying drawings. To facilitate

this description, like reference numerals designate like structural elements.



invention. Brief Description of the Draw ngs [0024] The present invention
will be readily understood by the following detailed #3AR¥YARYRH in

conj unct ivamo3Mdsipit he acconpanyi ng drawi ngs. To facilitatepcihisss fgseri ption,
| i ke reference nuneral s designate like-structural elenents. 4 JANUARY 2007
WO 03/105191 PCT/ US03/18199 -9- [00251 Figure 1 is a cross sectional view of
an enbodi nent of the present inventiongi.n which the polishing |ayer is cast
directly over the edges of the subpad. [0026] Figure 2 is a cross sectional
vi ew of anot her_enbodi nent of the present. inventign_ jn which the edges of
the subpad d0823lri mredrigrethige qrors seetinak HEW o1 gp embadimap of thepreseaticed at
the edges prior to casting the polishing layer directly over the edges of

t he subpad. inmerfiogunavhich thh pohidiing layergs Icast drecthngnes the gdgepefiber at es and
saturates the reduced edge regions of the subpad. [0027] Figure 3 is a cross
sectional vig®paf anot her enbodi ment of the present invention in which the
‘edges of the subpad are cut at an angle prior to <casting the polishing

layer direct @Vmgver t hﬁgrﬁ% g?ro%%ct%fmp@igw dfO06Bkr EhOimeftt 6Sng C' 0SS

sectional vi f anot Iment of the present invention ereby the
ol | ahi ng- | /et o e By nRied B SEYE FuteRd o Bl S fRFdUonaa. [ 0020)
Figure 5 is a cross sectional view of anqther, enbodinent of the present
i nventi on i nthigkness of te hgadisgedyasd abthssdaespaing theasting daa palishmgdaysti or to
directly over the edges of the subpad. In Figure 2, the polishing layer completely
penetrates and saturates the reduced edge regions of the subpad.
[0027] Figure 3 is a cross sectional view of another embodiment of the
present invention in which the edges of the subpad are cut at an angle prior to
casting the polishing layer directly over the edges of the subpad.
[0028] Figure 4 is a cross sectional view of another embodiment of the
present invention whereby the subpad edges contain a sealant or adhesive to form
a strong bond with the polishing layer that is cast directly over the edges of the
subpad.
) [0029] Figure 5 is a cross sectional view of another embodiment of the
present invention in which the edges of the subpad have been heat-sealed prior to
casting the polishing layer directly over the edges of the subpad.
[0030] Figure 6A is a cross sectional view of another embodiment of the
present invention containing a channel adjacent to the edge region of the subpad

wherein the subpad material is completely removed from the channel to form two

subpad regions which protect the subpad against chemical mechanical slurry.



casting the polishing |layer directly over the edges of the sugpad. [ 0030]
Figure 6A is a cross sectional view of another enbodi nénANSARM07 pr esent

i nvent i owocwnvsoni ng a channel adjacent to the edge regi oscptséshgigubpad
wherein the subpad material is conpletely renoved fromthe channel to form
two subpad regions which protect the subpad agai nst chem cal nechani cal
slurry. 4 JANUARY 2007 WD 03/105191 R@§/-USO3/ 18199 -10 Figure 6B is a
cross sectional view of another enbodi nent of the present invention in
which the s ad terial is partially remved from the channel. [00311
Figure 7 is 5&5‘? gggsgggqsmwilpg i‘@W&fX’é%ﬁ?rﬁg? Oélr‘r‘B@g]io}[r@PﬁprS’fenf he present

i nvention conprising a subpad edge region which has_been coated with a
barrier agedivenion grwhichihesubpnad Btatsril wenartalty ismosed fram thechammehg | ayer ande
to prevent air bubbles frombeing trapped between the subpad surface and
t he poli shi (6031 ayer . Fifi8Z1s Eicopss sedionsl vaew od ssotbecmbtadahentioftheof anot her
enbodi nent of the present invention in which the polishing | ayer 3

encapsul at eprésBf iBVERRA dofeiking a RBpA bdgdiréEsn vt MebbbiteSRAhiaNg t he

subpad | ayer agai nst chem cal nechani cal sTurry penetration. Description of

Exerpl 111 e JGIROGLIRD) SaifIR30u NG PASRAGGRIAL BichhellVel ahBYEBL N, can be

used to poli ayer any var i1 ous poli shing

steps, such as, r _ex l e, in _sem conductor uf act uri . Typi cal
materi al s td““ﬁ’é‘bb%ﬁﬂ'é’l‘?%%t‘?%@we% e syhpadsippeecirdithe Bl <11 i con
di oxi de, copper, tungsten, and alum num The polishing pad nay be desi gned
to sel ectivadtyerpol i sh sone materials and not

[0032] Figure 8 is a cross sectional view of another embodiment of the
present invention in which the polishing layef 3 encapsulates the subpad layer 2
on all sides, substantially sealing the subpad layer against chemical mechanical
slurry penetration.

Description of Exemplified Embodiments

[0033] The pads according to this invention can be used to polish any type
of material or layer in any of various polishing steps, such as, for example, in
semiconductor manufacturing. Typical materials to be polished include but are
not limited to silicon, silicon dioxide, copper, tungsten, and aluminum. The
polishing pad may be designed to selectively polish some materials and not

others, to polish dissimilar materials at similar rates, or to work specifically with
certain specific types of slurries and solutions. Although the pads of the present
invention are especially suited for the chemical-mechanical polishing of electronic
workpieces, such as silicon and semiconductor wafers, hard discs etc, the pads
and belts of the present invention may also be used to polish other substrates, for

example for polishing and planarizing optical flats and mirrors. In addition, the



others, to polish dissimlar materials at simlar rates, or to work
specifically with certain specific types of slurries dd4NYSRY20HNs.

Al t houghwdws/psds of the present invention are especi al lycgusdzagdidoor the
chem cal - mechani cal polishing of electronic workpieces, such as silicon and
sem conductor wafers, hard discs etc, the pads and belts of the present

i nvention may al so be used to polish aotiler substrates, for exanple for

pol i shing and pl anari zing optical flats and mrrors. | n addition, the 4

JANUARY 2007 03/ 105191 SO 8199 -1 e present may be
appl i cabl e iq?d% STPIRRTHLEEY i 8§péihcg§ Q?lﬁeé m‘%‘ﬁg{éﬁﬁg chenical, and
food industries. [0034] Figure 1 |s a cross sectional dep| ctl on of the pad
“of the presd?hamiwﬁ%l?ﬁal@ﬁmlcﬁlheaﬂﬁ god idustHEs a substrate | that serves as a
support material, which in the case of the present enbodinent is a

stai nl ess st[@ﬁM]beI t dfigtel 1t is medess gEctitna bdepictionenfitid pg{deofthe prhast i cs,

‘el astoners, etc.) with suitable nechanical strength or properties. The pad

al so i ncl udesventiHbaaed fb@mlu&s aWhbsifatd B tHaf 8dreésaddl aysupp SRSl Blifich and is
attached to substrate by means of an optional adhesive |ayer 4. Any

sui table ad hﬁ%hé’ sQ%YtlQ%réé%ﬁ?exﬁﬁ’od?&@ﬂt i Q%ta?x'élé’&%i’ee'l fi‘é‘l Br Belt I(Pla(&l{'(?f tional

substrate 1, such as a pressure sensitive nesi ve. 8791
sol d by Aver i son 0 ion (P sa used to adhere
subpad 2 to éﬁ%&‘?&&tvepiacsg%{; ﬁ? %@T‘B} ‘E@%@%@F Fvai | abl e
subpads are equi pped with a suitable adhe5|ve backi ng, such as the 817
subpad mat eprop¢rties. oRheTagrpdse ipglides 4 pubpad &yien s shish wcpx)eferqrhlm ly, the

polishing pad of the present enbodi ment includes a polishing |ayer 3,
conpri si ng acquyryssitrle,aad s atthichettol spbetrdte 1 thiyansanb péian bpiyaral 2dhesive

layer 4. Any suitable adhesive may be used to bond the subpad layer 2 to the
optional substrate 1, such as a pressure sensitive adhesive. For example, UHA
8791 sold by Avery Dennison Corporation (Pasadena, CA) may be used to adhere
subpad 2 to substrate 1. By way of example, many commercially available
subpads are equipped with a suitable adhesive backing, such as the 817 subpad
material from Thomas West, Inc. (Sunnyvale, CA). Finally, the polishing pad of
the present embodiment includes a polishing layer 3, comprising a polymer cast

? directly onto.the subpad layer 2.
[0035] Turning now to the substrate 1, because substrate 1, in operation,
contacts the mechanical rollers that turn the belt, it is preferred that substrate 1
comprise a durable material such as stainless steel or other suitable material, with
stainless steel being especially preferred. For example, substrate 1 may comprise
a woven metal mesh or perforate metal sheet, and the belt interstices maybe
occupied by rivets or fillers of polymeric material to improve the bond strength

between the polishing layer 3 and the substrate 1. The substrate 1 may be fully



[ 0035] Turning now to the substrate 1, because substrate 1, in operation,
contacts the nmechanical rollers that turn the belt, it 4JANYVA®Ye00ed t hat
substrat ewlo og@EP1i Se a durable material such as stainl ess pgaRls/Pfot her
suitable material, with stainless steel being especially preferred. For
exanpl e, substrate 1 may conprise a woven netal nesh or perforate netal
sheet, and the belt interstices maybe ogcupied by rivets or fillers of
polynmeric material to inprove the bond strength betvveen t he polishing |ayer
3 and the substrate 1. The substrate 1 may be ful.l ﬁUARY 2007 WO

03/ 105191 PCToeRRsafaiaghioa polymer in\auaud potghién] cpytami a3Eaebitg pot enti al
contam nation or danage of the wafer during poli Shl ng. It should be noted
that subst r atwafer dujng palshinge dhghoukibe mi¢d thet snbsagterlonay Ogdbionguisst rate 1 is o
typically 1.5 - 4 nmeters in length (often between 1.5 and 3 neters),

measured as tihegltiplylayersi rcunf erence of the belt loop, 0.1 - 1.0 neters in
width (often 0.2 - 0.6 nmeters), and.005-0.100 inches thick (with 0.010 - 4

0. 030 i nches fegsg}g nmost n%s%fa?erfﬁ icd} pedigth g lmllér%,ﬁggfﬁePﬁ %ﬁﬁ'é’e

material, suc a po yet hyl ene r materia to the
i nsi de surface strate rot .ect Substrate rdwar e of
the pol 1 shi ngtdopmp Rt Ymeay S he LT mrase P 961‘%%{9*1 Loy

suitable material. Preferabl y, it conprises a conpre le material that
i ncreases t hemgtsrs inwidiy (oftgs 026 mstersh aed-093-9- 1@9@%&101%(}1"*1&9@ Quring

polishing. Suitable materials for subpad |ayer 2 are well known in the art,
and i ncl ude paD3Orichékasg modt prafemad) efin pdditonalllayemaflpraséctivayaterpd, of fi ber,
with,or without fillers and inpregnants. Subpad nmaterials are typically
conpressi bl e sichex Bipblyetiy@értlineenaterial, can be affixed to the inside surface of

substrate 1, to protect substrate 1 and the hardware of the polishing appa:afus.

[0037] The subpad layer 2 may comprise any suitable material.

Preferably, it comprises a compressible material that increases the ability of the

pad to conform to the wafer surface during polishing. Suitable materials for

subpad layer 2 are Weil known in the art, and include polymer foams and

nonwoven materials made of any type of fiber, with or without fillers and

impregnants. Subpad materials are typically compressible or exhibit relatively

‘ low hardness measurements (those falling within the Shore A hardness scale).

Preferably, subpad layer 2 comprises a non-woven material, such as non-woven

synthetic and natural fibers, including polyesters, polyamides, polyurethanes,

polyolefins, fluoropolymers, cotton, wool, and combinations thereof. By way of

example, a material suitable for use as subpad layer 2 is sold under the trade namne

SUBA IV™ by Rodel, Inc. (Newark, DE). Subpads having a textured, rather than

smooth, surface topography may be used to maximize mechanical locking

interactions. For example, the outer layer of the subpad, including the subpad



g

| ow hardness neasurenents (those falling within the Shore A hardness scale).
Preferably, subpad |ayer 2 conprises a non-woven nat er FdANUAB¥R0Hs non- woven
synt het iwoandosiat ural fibers, including polyesters, poly®Ume3/18199

pol yur et hanes, pol yol efins, fluoropolyners, cotton, wool, and conbinations
thereof By way of exanple, a material suitable for use as subpad layer 2 is
sol d under the trade naive SUBA W/T LHi3by Rodel, Inc. (Newark, DE). Subpads
having a textured, rather than snooth, surface topography nay be used to
maxi m ze nechani cal .l ockin i,nt.eractions. For. exagple, . {he.outer |ayer of
the subpaa. st i S Bors it T Ak S WS bl bcr) LSh3) 18100
- 13 edges, may include_ exposed. fibers which increase the nechanical

bondi g bebHBERN thcubambaR Bois el 1P 6 13 Gy e ver i SubBad s eTSgerely he
subpad. Alternatively or additionally, the surface of the subpad may be
nmodi fi ed ( eogadditignddlyf fiersgrfaceef the suppad maydsimegifiedi(e.g.ny beffiogi ng, etc.) to

"add texture that facilitates increased bonding. [00381 The typi cal

di mensi ons  gfolsiuppanbdsaing! cudiingyRestingyerheo adetexand tiab fRuath Beeaéd a

conmbi nati on of discontinuous segnents, are shown in Fig. I in relative
terns CO”pa'bﬁﬂdﬂn  the other elenments of the belt. The width of subpad |ayer
2 is typically ss than the width of substrate 1. In other words, in a
typical arr ment , n .subpad |.ayer i s ,above substrate 1, a portion of
substrate I ends k;ﬁ{fl’gmc%ﬁﬁmﬁ@?‘#&féﬁbp@gld%&r gviuchrm% SF | ayer 2.
Since the pad of Figure 1 is_a continuous loop in the | engthw se direction,
the | ength 6PNERNOHaFISCE &Y acombination of dgcopiinpeus segmentscarg shewrielige) i s

substaantially equal to the length of substrate 1 (neasured by its outer
ci r cunf er encejelatiwe tesnsadmupasérbierthée nthier gleménts of the belt. The width of subpad

| layer 2 is typically less than the width of substrate 1. In other words, in a typical
arrangement, when subpad layer 2 is above substrate 1, a portion of substrate 1
extends beyond the perimeter boundaries of subpad layer 2. Since the pad of
Figure 1 is a continuous loop in the lengthwise direction, the length of subpad
layer 2 (measured by its inner circumference) is substantially equal to the length
of substrate 1 (measured by its outer circumference). As is also shown in Fig. 1,
the vertical edges of the subpad layer 2 are typically orthogonal to the horizontal
) surfaces of the subpad. Although that shape is not necessary, nor particularly
preferred, such subpads are commercially available and simple to use.
[0039] The polishing layer 3 comprises a mixture of one or more polymers
cast over subpad layer 2. The polymer mixture preferably comprises
polyurethane. The polishing layer can be solid or contains voids. Voids can be
created by and suitable methods, such as by use of hollow microelements, by
various foaming methods, or by sintering particles to form the polishing layer.

Top layers can have any desired hardness. Different hardnesses are used to



the vertical edges of the subpad |layer 2 are typically orthogonal to the
horizontal surfaces of the subpad. Although that shapd JASUASY H&cessary,

nor partwowsabdiyy preferred, such subpads are conmerci al |pepysshapbe and
sinple to use. [00391 The polishing |ayer 3 conprises a m xture of one or

nore polyners cast over subpad |layer 2. The polyner m xture preferably
conprises polyurethane. The polishingiayer can be solid or contains voids.
Voi ds can be created by and suitable nethods, such as by use of hollow

m cr oel ement s ..various foam met hods., or. by sintering.particles to
formthe poIaF@ﬁY%%‘fﬁé‘éﬁ%Po S*Hﬂ&ﬁpqugk%'é\agc g’%ﬁﬂﬂéerﬁ’xgpoh‘én@?géaﬂéﬁﬂ%ss.

D fferent hardnesses are used to 4 JANUARY 2007 WO 03/105191 PCTI US03/ 18199
-14 achi eve (@nirhenlymsediopilayernibavsdardicanimdbe ghereilhragiges Masheomapbnbhi ng P
applications. Common |y used top |ayers have hardness in the Shore D range.
Most commonliy the 45-85 Dheéngh-NibreR onangdly idthiees OsTiDrpanlgy. Howteler, afly 75D r ange.
However, any thernosettable polynmer nmaterial could be used including, but

not linited tﬁéamoée l%/cﬁ%@ﬁnat%nﬁpédﬁ?&B@ﬁsed@}n&ﬁ&Mg%ﬁ n8ifaftbd &, 22
pol yacryl ate, a po hacryl ate, a polyvinylchidride, a polyvinyl edene

fluoride, traf et hyl en p gn yI ene and a
pol ycar bonatpg?yahga&f the%{eQ O}i acrflg g%]iev%%%ﬁggcr}glin g?f’fy“ggi’%’c@rgﬁpz%m e
materials i nc&udl rm)pkw g‘f oXi. es ne reS| ns and rubbers
Coul d b us@EEIGp T 602 qnﬁgloupgldwep aligerthidemad of coat i ng

subpad 2 with polishing layer 3 so as to creat e a seam ess polishing |ayer
that is resipolystitylens, dpbla'mqvadqn@mnd apdlycathonoteolis additiomét iSivPnesiivabley:  Cast i ng
involves filling a nold with a hardenable fluid. The hardenable fluid
conpri ses ornRat@ll podyrReriABRitteri gl ittudifs thermoplastics, epoxies, silicone resins

and rubbers could be used as well.

[0040] Casting is the preferred method of coating subpad 2 with polishing
layer 3 so as to create a seamless polishing layer that is resistant to delamination

and impervious to the CMP slurry. Casting involves filling a mold with a

hardenable fluid. The hardenable fluid comprises one or more reactive molecules
(e.g., a prepolymer, monomer, resin, oligomer, etc.) and optionally one or more
reaction initiators (e.g., polymerization initiator, curative, catalyst, hardener, etc.).
Alternatively, the reaction may be initiated using light and/or heat. The reactive
molecules and reaction initiator may optionally be dissolved in a suitable solvent.

A hardenable fluid comprising one or more reactive molecules will often possess

the desired flowability and coatability characteristics at the beginning of the

reaction, as well as the desired solidity, durability, and seamlessness when fully
reacted. The hardenable fluid may optionally comprise one or more non-reactive

molecules. For example, a polymer may be suspended or dissolved in a suitable

solvent. The casting process results in a seamless polishing layer 3, which may be



(e.g., a prepolyner, nononer, resin, oligonmer, etc.) and qgtionally one or
more reaction initiators (e.g., polynerization initiafNUARY 2807y e,

cat al ystwohanasaser, etc.). Alternatively, the reaction g isesiigiodi at ed
using light and/or heat. The reactive nolecules and reaction initiator may
optionally be dissolved in a suitable solvent. A hardenable fluid
conprising one or nore reactive noleculléss wll often possess the desired
flowabil'ity and coatability characteristics at the beginning of the

reaction, as_wekl.as the desired solidit dur abid i n n essness when
fully reactné(\)gﬁ 1%% H{g‘r’@gﬂgﬁﬁngmfI?%P@%ﬁ’f*?p”?@c?ﬁa%%%@ ?’ﬁ)sf’Zl?@ﬂ or nore
non-reactive nolecules. For exanple, a_polyner. may be suspended or

“di ssol ved i r2¥gr dunasaenueprise 3t lpasironetaver efRatiAly issd ae PREEISSHOn seand ess
polishing layer 3, which nmay be 4 JANUARY 2007 WD 03/105191 PCT/ US03/ 18199
-15- nodi f i gwotoo npire thedmoplpsticnoalympeisiod diffeyenenélongnoints. Awastexanpl e,
"polishing layer 3 may conprise at |east one |layer of partially fused

pol ymeri ¢ pgJattictdsast. fibefs mhyWoe 8ddedas polidteigmapbes.t hﬁadﬂﬁldjﬁfﬁfeq)oﬁﬁhiﬁ%f ferent
melting points. Abrasive particles or fibers may be added to polishing

| ayer 3. 10 e haPnatdificRObl SAEAGexBHE 356oVERYor BT, A piEBCT O

texturing, grooves,- or scontinuities. ave areas of d and soft
pol ymer, may, have argas . of .transparent and opaqu material . or may have
brens of rait8GasAo] i ARk ERMED M evg e of SERATR A1 OfiBEves (1 or
exanpl e, extending in the runniqg direction of the belt or across the wdth
of the bel t)matgrig; exmayhave apas Afdmsedanidowsrad fegturssg By betrrmgd Wit es
generated during the polishing process and to reduce hydroplaning for nore
consi'st ent cgrnovest(fdyexewple, etending insthe mymiing/direcsind of e hediforacros$ theesi r ed
slurry can be renoved fromthe grooves using any suitable nethod, including
but not | i m Wwilth of the belt) to distribute and remove wet shurry and abraded particles

generated during the polishing process and to reduce hydroplaning for more
consistent contact between the polishing layer and the wafer. If desired slurry can
be removed from the grooves using any suitable method, including but not limited
to the use of one or more high pressure water jets, rotating fine brushes or hard
non-metallic (e.g., ceramic) styli.

[0041} The hardenable material is typically injected into the mold,

) containing subpad 2 and substrate 1, from an open top or through injection points
at the bottom and/ or sides of the mold. Ideally, a casting method is used wherein
the hardenable fluid is applied uniformly to all areas of the subpad 2 and substrate
1. Moreover, the properties (e.g., composition, temperature, etc.) of the
hardenable fluid may be modified to ensure that its viscosity does not
substantially rise during the period that it is applied to the subpad. For urethanes,
the hardenable material will typically set-up into a solid in the hot mold in about

1-20 minutes. The casting is removed from the mold and sometimes placed on a



to the use of one or nore high pressure water jets, rotating fine brushes or
hard non-netallic (e.g., ceramc) styli. [00411 The h&JA¥HABNY@0¢7aterial is
typi cal lwoiggjigaaved into the nold, containing subpad 2 ang-gyhshgabe 1, from
an open top or through injection points at the bottom and/ or sides of the
nold. ldeally, a casting nethod is used wherein the hardenable fluid is
applied uniformy to all areas of the_gghpad 2 and substrate 1. Moreover,
the properties (e.g., conposition, tenperature, etc.) of the hardenable

fluid may be npdified to ensure that. its viscosi doges not substantially
rise during FABYSHBEEO W&%tmpﬂtsifgm;dﬂlap@ae?Bngﬁﬁfg%ﬁﬁf?.r aIQB?SCE?%f hanes, the
hardenabl e material will typically set-up into a solid in the hot nold in
about  1- 20 timen(lirpaeallyTite24 heurs fag urethanespprer torhgimgsent thitughseepndaryet i mes
pl aced on a 4 JANUARY 2007 WD 03/105191 PCTI US03118199 -16 retaining ring
(to mai nt ai mdchihin®stePs subh antaviap, girdidg)igtooviny, edd-hoint detpétéscr i bed tinme
(typically 16-24 hours for urethanes) prior to being sent through secondary-

machi ni ng SteRshiss Gl ddghdr Wimiihes aflf lapiidi@e sBpQOVi Ng, end-point detection
punchi ng, and ot héél’r trimmng and | am nadtili?iﬁ’gS spt eps. [0042] It should be noted

that the ca | ts ofy, t;,he esent .. nt 1.Qn.di r__significani from
prior art bif"?‘@i n V\hiIE?POPhd;éep%? f/(l&wg)raptﬁgfg?tq%eggggglt &GN ov?rﬁl nrhté{%st rate by
way of adhesjon, lam nation etc. In contrast_to these non-casting methods,
casting per ﬁi%ﬁqaﬁayﬁ@mermrr@* pedipdp waighothe prbintE 1ver b qortedontstheat e | and
subpad 2 to create a continuous exterior surface of the polishing pad,

conpl etel y sebdmpsby way nfadhedionylagtinationaitd. yinswatrasido thebpaeh-Gastigai nst  wat er
penetration. Mreover, by casting directly on the substrate 1 and subpad 2,
t he pol i shi ageth@dsgtasting permits the polishing layer 3 to combine with the substrate 1 and

subpad 2 to create a continuous exterior surface of the i)olishing pad, completely |

encapsulating and substantially sealing subpad 3 against water penetration.

Moreover, by casting directly on the substrate 1 and subpad 2, the polishing layer

is resistant to delamination to such a degree that it is not possible to peel away

polishing layer 3 from the subpad 2 without destroying the integrity pf the belt.

[0043] Figure 1 is a cross-sectional view of a polishing pad in which a

polyurethane material was cast directly on subpad 2. Consequently, the

polyurethane polishing material 3 that was cast over subpad 2 encapsulates edge

region 5 of the subpad, thereby providing an effective, robust, slurry-resistant seal

that protects the subpad 2 from degradation by the CMP slurry. Moreover, the

robust seal, formed by casting directly on the edge region 5 of the subpad, is able

to withstand the bending and stretching associated with CMP polishing, and, in

particular, LPT CMP polishing.

[0044] Figure 2 shows a polishing belt comprising a substrate 1,

compressible subpad 2, a polishing layer 3, and an optional adhesive layer 4



is resistant to delam nation to such a degree that it is not possible to
peel away polishing layer 3 fromthe subpad 2 without 4daSVABY2HY t he

i ntegritwoof3/moswibelt. [0043] Figure 1 is a cross-secti g@yusyzagmeof a
polishing pad in which a polyurethane material was cast directly on subpad
2. Consequently, the polyurethane polishing material 3 that was cast over
subpad 2 encapsul ates edge region 5 ofi7the subpad, thereby providing an
effective, robust, slurry-resistant seal that protects the subpad 2 from

degr adati on t he sl ury reover,. . th rqhust . seal ._forned by casting
directly on “fqﬁg‘ @BS%&&#M %foo%ftﬁage iu%%ﬁ‘?gelsé’?ﬁlﬁs bp?‘ﬁoww% ®t he

bendi ng and stretching associated with CVP palishing, and, in particular,
“LPT CWP pol ibsen gnmed s it thedlyickness ehthgsubpadds redye Brd thegdges- si ng a
substrate 1, conpressible subpad 2, a polishing layer 3, and an optional
adhesi ve | aylde edgdregiod ARVHE @0bpadiiydd 2/chi be alodHisd bhiSe ., g ani7- whi ch
"binds the subpad 2 to substrate 1. The edges of the subpad of Figure 2 have

been tri medenovinBak chbhgithdit alaRaRs, pfor td@isEndPRs pieSmb &igied agbpadaspg t he
edges. The edge region 5 of the subpad |layer 2 can be nodified by, e.g.,

cutting and 2 éa&égﬁg‘; Fﬁﬁﬂné‘&ﬁorﬁ%ﬂéﬁkf %bg?éebé}mﬁédﬁ%tregﬁl@hﬂ%ﬁgar 5@%‘%‘09 y 2

pre-nodi fied : ayer can obt ai ne m-anot rce d then
Cost e 4Py 8 8o Yoy AR B 1) ST B, L2,
the edge region 5 of subpad |layer 2 and/or the contact portion of substrate
1 (i.e., whépeweynef gemmpleahgne exteeme dhin edee segionS of pimeddaier dapdor thsl y be
cut, scored and/or pierced. At the other extreme, substantially all of the
consti t uent coataet patiomafsubstrateriov.eq whemthe pojeshiregiaper dontacts the

substrate) may simply be cut, scored and/or pierced. At the other extreme,

substantially all of the constituent material may be removed from edge region 5,

leaving substantially no constituent material above optional adhesive layer 4. The

constituent material may be removed in a substantially random manner, e.g., by

using a dremel, providing no consistent shape to edge region 5, or the material

may be systematically removed, e.g., by using a computer numerical control

router, to provide a continuous, consistent shape to the subpad 2. In one

I embodiment, the thickness of the edge region 5, extending from 0.100 to 0.5

inches (preferably 0.25 inches) from the edge of the subpad, is reduced in

thickness to 0 - 0.020 inches (preferably .005 inches) above the adhesive.

Optionally, the adhesive layer 4 and or subpad edge region 5 may contain partially

embedded and partially exposed fibers 11 to mechanically lock with said

polishing layer 3.

[0045] * Although Fig. 2 depicts edge region 5 to have substantially flat,

orthogonal surfaces, no particular geometry of the edge region 5 must be achieved



| eavi ng substantially no constituent material above optional adhesive |ayer
4. The constituent material may be renoved in a subst ddANEARY 2p8ndom
manner, WO®3/103191 using a drenel, providing no consi st entrchass/speedge
region 5, or the material nay be systematically renoved, e.g., by using a
conputer nunerical control router, to provide a continuous, consistent
shape to the subpad 2. In one enbodi r@é8t, the thickness of the edge region
5, extending fromO0.100 to 0.5 inches (preferably 0.25 inches) fromthe

edge of the; vied L E%ﬁ? t ilaPed8G; | S
(preferably?g gﬁ%éﬁgnggg%%%ﬁpﬁgmé é%?ggfﬁmf%fggﬁggfy, %Ag%gghesive | ayer
4 and or subpad edge region 5 may contain partially. epbedded and partially
exposed fib ?“sausielt @%&%&r%@h‘? S) r\ﬁf“?ﬁ%sté{Plﬁalll%’d‘IVPg"ft%’F G8UPgyer 3. [00451¢
Al t hough Fig. 2 depicts edge region 5 to have substantially flat,

ort hogonal serepiag.eand peolipmet the ghbpaddasmanresisogeonainesdye potaghially 5 nust be
achi eved 4 JANUARY 2007 WD 03/105191 PCT/ US03/18199 18 in order to inproveé

t he seal i ngdifacilotonahisseoMdrbevesdeaijpshlt adiedidnedntd. pehetrdtivit of thdpsigmee t he
nmet hod of creating the edge region 5 typically involves cutting, scraping,

and peel i ngj@h Q18 ¥ORAE3 bRY¥EIpad A RE D SRy BPTRE bk @Rl RAIRVE al | Y
difficult to achieve. reover, desirabl € adhesi on and penetration of the

pol ymer into qgge gL on. f subpad layer 2 may, in fact, be aided by
an uneven gﬁrrf%cgggx ex(fftrf’ﬁéég 1oe%:ldgg;'e region 5. [00461 The reduction in -

t hi ckness of the subpad edges facilitates the partial_ ar. conplete
penet rati on {40 he polkpse ‘W&H%Wﬁmwféﬁ%mag‘i’a@sﬁéﬁ’mfﬁst ¢ conplete

saturation of the edges of the subpad with the polishing layer results in
partial or complete penetration of the polyurethane into the subpad. The partial or

complete saturation of the edgeé of the subpad with the poﬁshing layer results in
the complete encapsulation of the subpad edges by the polyurethane which
substantially seals the subpad layer 2 against water and slurry penetration. The
subpad edges are not exposed to the CMP slurry, and so cannot be attacked or
degraded by CMP slurry.
[0047] Figure 3 depicts another cross-sectional embodiment of the belt of
the present invention. In this Figure, the substrate 1, the subpad layer 2, the

) polishing layer 3, and the optional adhesive layer 4 are as previously described,
with the exception that the subpad layer 2 has an additional functional feature to
promote the formation of a moisture-tight or watertight seal when a polymer is
cast over the subpad layer 2. Specifically, edge region 5 of the subpad layer 2 has
a sloped structure, such that the thickness of edge region 5 decreases gradually
from the interior region 7 outward to the perimeter edge. The increase in surface
area of the sloped edge of subpad layer 2 in Fig. 3, as compared to a straight-

edged subpad, provides a wider area of the subpad edge to which the polishing



t he conpl ete encapsul ati on of the subpad edges by the paql yurethane which
substantially seals the subpad | ayer 2 agai nst water aﬁdAéPﬁPY§mBenetration.
The subpdH0¥d@GYE are not exposed to the CVP slurry, and BOT/USBuSIIDE
attacked or degraded by CWP slurry. [00471 Figure 3 depicts another
cross-sectional enbodinent of the belt of the present invention. In this
Figure, the substrate 1, the subpad | ayl®- 2, the polishing layer 3, and the
optional adhesive layer 4 are as previously described, wth the exception

that the subiRad chaysta AuiSeAneCbidanakn! HORIRPaks FERI Gl g omot o the

formati on of a noisture-t wat e seal” when a polyner is cast
_over the subpad er 2. Speci.ficall edge, reqgi_on of .t he subpad | ayer 2
‘has a sl ope@ng?il?%wﬁ?lbt,he&?@ﬁm{lﬁgatyef%%dst“ﬂ’gﬁckﬁ s‘glgfégﬁd'é&ers%‘?a?{ 5 decreases
gradually fromthe interior region 7 outward to the perineter edge. The
increase in Braieptieneagainst thedfMPrnolishigs shwiyd fdthough Frpue 3 dgpists asubpadi g. 3, as
conpared to a straight- edged subpad, provides a wi der area of the subpad

edge to whi cdige mathpodlomsdu stipctiird AlthdkRlaiize 07 edgaefidh BOGh DL WBETIoUBOBAB8199 - 19-
| ayer can bond during casting. Consequently, a stronger and .nore robust seal

is formed bgbwasadelge fRfdcehkdathniamprove ke sodbbadcadar Jabt 6hthB e ades
greater protection against the CVMP polishing slurry. Al though Figure 3

depicts a su g6, a sloped structure, other shapes of edge region
5 can be use%ﬂtatgepﬁcr eg\%%}f he subpad edge surface area and inprove the seal

LI R TR SR T e AR

conprise a Cg’?ti[l isSbl;agg Sl'ay%)r( Eef\cr) icglrnp?iger afl 2cﬁ1ecin(1)lz>ust et]xet}er?oqcsgpfggf! c?t:[ tﬁg encapsulated
belt which completely encapsulatés and substantially seals the subpad edge region
5 against water penetration, preventing CMP slurry from contacting the subpad.
The robust seal of the present invention protects the subpad edge region 5 from
water and slurry penetration even in if the polishing layer 3 does not bond
particularly well to the substrate 1. Consequently, the subpad cannot be attacked
or degraded by CMP slurry.
[0049] Another embodiment of the encapsulated belts is shown, in cross
section, in Figure 4. In this embodiment, the substrate 1, the subpad layer 2, the
polishing layer 3, and the optional adhesive layer 4 are as previously described,
with the exception that the subpad layer 2 has an additional functional feature to
promote the formation of a watertight seal when the polymer mixture is cast over
subpad layer 2. Specifically, the edge region 5 of the subpad layer 2 is coated
with an adhesive 12 or sealant prior to casting the polymer mixture over the

subpad layer 2. Any suitable adhesive may be used, including, but not limited to,

polyurethane based adhesives, acrylic based adhesives, methacrylic based



belt which conpl etely encapsul ates and substantially seals the subpad edge
region 5 against water penetration, preventing CVP sl WIANUARYR0¢DNt act i ng

t he subpw@.o3/1dd161 r obust seal of the present invention prq;ceﬁltj%,:‘hpﬁ subpad
edge region 5 from water and slurry penetration even in if the po?ishi ng

| ayer 3 does not bond particularly well to the substrate 1. Consequently,

t he subpad cannot be attacked or degraged by CVWP slurry. [00491 Anot her
enbodi ment of the encapsulated belts is shown, in cross section, in Figure
4. In this enbodinent, the substrate 1, the subpad | ayer 2, the_  palishing
layer 3, anddbesevesgirpthans baad adhesives fyapoarryate basedipdboses Mipyhe besedbed,
with the exception that the subpad | ayer 2 has an additional functional
feature to adhesmeseepohy basadrasthesivespftysenwahased adimsives ahd wibber tidsed pol yer -
m xture is cast over subpad |layer 2. Specifically, the edge region 5 of the

subpad | ayeradResivesCRith @dlyuvéthdhedasabhirisicydiclbhsed adtRsivasibeig pferted. cast i ng
the polyner m xture over the subpad |ayer 2. Any suitabl e adhesive nmay be -

used, incl udi " | ok 73 I ' , acrylic
based adhes :ﬁ\);e]‘g ?y ﬁ‘g%m a rlg/’l S:ufcﬁlggg8@356%%%6%¥Y£&2%§§&u%§gg9/6%g§1 %LSY‘%S

PCT/ US03/ 1819 - dhesj ves, .urethan d eshyues yahoacr,yl at e based
adhesi ves, \ﬁnaﬁ%“%gﬁggﬁnk%{d?‘n‘@&aégst?o%Pﬁ?’ﬁﬁg‘ﬁ%@I%@i ]\\;Iésg); %%Fﬁ(g#)c based
adhesi ves and rubber based adhesives, w th_polyurethane hased and acrylic
based adhesi3lésavsilpblg finmeLard® gorporgtian{-agy, @Hﬁﬁﬂ@?@ﬂk@&ms@% yur et hane

adhesi ves include D2596H Adhesive and D2597 Crosslinker, available from
DELA, |nc. (adtylat adhédiye. MA)addifivartbok@ li2d 8f, the aforatkngiohedadtesives@i@or por at i on
(Cary, NC) is an exanple of a suitable acrylic adhesive. In addition to, or
inlieu of, dubpaclapsrenmay beoededB6aé weord dfa hot melt, contact cement,

anaerobic compound, UV curative, emulsions (e.g., white glues), sealants (e.g.,

silicones, acrylics, urethanes, butyl and polysulfides), modified phenolic

compounds, plastisols (e.g., modified PVC dispersions), polyvinyl acetates, and

specialty adhesives (e.g., pressure sensitive, cohesive self-seal, heat seal, foam

and fabric sealants). The adhesive or bonding compound may be applied in a

suitable manner - e.g., by brushing, dipping, or spraying. The adhesive preferably

penetrates into the subpad layer. Although Fig. 4 illustrates a subpad having

vertical edge perpendicular to the horizontal surfaces of the subpad layer 2, any

suitable edge region 5 geometry may be used (e.g., as described above in relation

to Figs. 2 and 3).

[0050] As in the previous embodiments, polishing layer 3 combines with

subpad layer 2 to comprise a continuous exterior surface of the belt, which

completely encapsulates and substantially seals the edges of the subpad against

water penetration, preventing CMP slurry from contacting the subpad and causing

degradation. The robust seal of the present invention protects the subpad edge



subpad | ayer 2 may be coated by one or nore of a hot nelt cgnt%ct cenent,
anaer obi ¢ conpound, LTV curative, enulsions (e.g., mhiféAapﬁ gffnéealants
(e.g., WDIBA®H8E, acrylics, urethanes, butyl and pol ysulPOTdesop/iasisadi fi ed
phenolic conmpounds, plastisols (e.g., nodified PVC dispersions), polyvinyl
acetates, and specialty adhesives (e.g., pressure sensitive, cohesive

sel f-seal, heat seal, foam and fabricec23eal ants). The adhesi ve or bondi ng
conpound may be applied in a suitable manner - e.g., by brushing, dipping,
or spraying...k J t: J | ayer.

r;&ﬁ& 5 %?UI u?ﬁs Waler ahd ahgrgg,gg%n tOfRGEL A if fe ﬂﬂlﬁh{fgg%%&’ BRRds

Al t hough Fig trates a aving vertica ge perpendicular to

_the horizontal,suyface f t ub | ayer, 2, an ui tabl e edge region 5
‘geometry nagl%}gorefi%ﬁ%@?@y yveﬁgo g@é@ﬁ‘ﬂ@@ﬁj 'a@BQgé)q}lﬂX]ryeﬁﬁﬁugﬂaf?aém% ¥%. "2 and
3). (0050] As in the previous enbodi nents, polishing |ayer 3 conbines with
_subpad | ayeratiacked o ¢hepiaiedby COHhslAYous exterior surface of the belt, which
conpl etely encapsul ates and substantially seals the edges of the subpad

agai nst  wat[@d5ijenet r dfieanethpdeprevibiisly dedvibed van e hsedrto posphrecthe bgltt he subpad
and causi ng degradation. The robust seal of the present invention protects

the subpad eflafrafediANGHRY 42007 exADI0UdLOFIS8dn PET{HISABLABAIS 2 cabd egi on 5

fromwater and slurry penetration even'in 1f the polishing |ayer 3 does not
bond partic : Il t Q. -O0r t Bpad cannot
be attac ket}l 1(8;1(;&1 %g ’aéd%d%@ﬁ%@%ﬁ%& rﬁ{fecoelﬁtbtg%ﬁﬁﬂéﬁ%et dotgélbg?%#/lf’gﬁsl y
descri bed can. be_used.to prepare the belt - illustrated.in Figure.4. For
exampl o, _edguith et “Gror FECfng atitpRyEyely TR R AR HPPA IS 2 e g
cutti,ng and renoving constituent nmaterial, and then coating it

can be obtained from another source, and then coated with adhesive 12 prior to

casting.

[0052] Figure 5 depicts, in cross section, another embodiment of the
present invention. In this embodiment, the substrate 1, the subpad layer 2, the
polishing layer 3, and the optional adhesive layer 4 are as previously described,
with the exception that the subpad layer 2 has an additional functional feature to
promote the formation of a watertight seal when the polishing layer 3 is cast over
subpad layer 2. Specifically, each edge region 5 of the subpad layer is heat sealed
or pressure embossed to promote the formation of a watertight seal when the
polymer mixture is cast onto the subpad layer 2. The edge region 5 of the subpad
layer 2 can be heat sealed prior to casting, or a pre-modified (i.e., already heat-
sealed) subpad layer 2 can be obtained from another source and then cast over
with a polymer. As depicted in Fig. 5, the seal may be formed in edge region 5
directly on the perimeter edge of subpad layer 2. Alternatively, the seal may be
placed in edge region 5 inward from the perimeter edge of subpad layer 2 by

applying a custom heat sealer or rotary heat sealer to the subpad at a suitable



wi th adhesive 12 prior to casting. Alternatively, a pre-nodified subpad

| ayer 2 can be obtained from anot her source, and then 4C)adUARYM00h adhesi ve
12 prior woez/ el Ng. [0052] Figure 5 depicts, in cross sgetiaRhh 18360t her
enbodi ment of the present invention. In this enbodinent, the substrate 1,

t he subpad layer 2, the polishing |layer 3, and the optional adhesive |ayer
4 are as previously described, wth thgyexception that the subpad |ayer 2
has an additional functional feature to prom)te the formation of a

wat erti ght sg ol i shing | ayer is.cast qver subpad_|a er :
Speci fical | y¢ 15@&6‘?1 ge,e 58108 &Y ¥ Ogﬂ‘lﬁ‘ﬂﬁ’clie Rage a‘ivénghae‘é(f‘iatgé?gﬁ or
pressure enbossed to pronote the formation of a watertight seal when the

pol ymer i xt 0106 -i0s5 mabes (raferablye). Suimghes) conyldbe place @bewtdbl tehingh 5 of the
subpad |ayer 2 can be heat sealed prior to casting, or a pre-nodified
(i.e., alreatyvdiéfom the pefithetes ehgack thayebpad lo@n2be obt ai ned from anot her
source and then cast over wth a polyner. As depicted in Fig. 5 the seal

may be formfbosa{ edge eGh e previdhs SxﬁBJ)din{éﬁtstﬁh% pREEHIAB ks §¢0mbR{esSUbPad
| ayer 2. Alternatively, the seal may be placed'in edgeregion 5 I nward from

ot ary hoat Sy sitped KYREE 6 S LenRBRLA R T08S™ o 0a 105101

PCT/ US03/ 18199 22 di st ance frogﬂhe edge regi y of exarrpl e, a
seal having &%PehiRtedpelipwpich comp telyen@pﬁlﬂetﬁ%mfwbé?a&la §eads h5 i nches)
could be placed about 0.1 to 1 inch inward fromthe perinmeter edge of the

subpad | ayer sthpafl @0g33gaksst iwatar tpenmaémno}ursvmﬁ!bg(mv@rﬂmy fibm qootdcsihgng | ayer 3
conbines wth the subpad |ayer 2 to conprise a continuous exterior surface
of the .  thesubpad and degrading the belt. The robust seal of the present invention

protects the subpad edge region 5 from water and slurry penetration even in if the

polishing layer 3 does not bond particularly well to the substrate 1. Consequently,

the subpad cannot be attacked or degraded by CMP slurry.

[0054] Another embodiment of the belt is shown, in cross section, in

Figure 6A. As in the previous embodiments, the substrate 1, the subpad layer 2,

the polishing layer 3, and the optional adhesive layer 4 are as previously

described, with the exception that the subpad layer 2 has an additional functional

) feature to promote the formation of a watertight seal when a polymer mixture is

cast over the subpad layer 2. Specifically, each edge region 5 of the subpad layer

2 comprises a channel 10 running adjacent to the perimeter edge of subpad layer

2, wherein the subpad material completely removed from the channel 10 to form

two subpad regions. The outer subpad region 8 borders the inner subpad region 9

at a distance. The outer region 8 forms a barrier for the inner subpad region 9 and

protects the inner subpad region 9, as well as the entire subpad layer 2, from any

CMP slurry that penetrates the outer polishing layer 3 that is cast over the subpad



encapsul ated belt, which conpletely encapsul ates and substantially seals the
subpad edge agai nst water penetration, preventing CWP ﬂ%ﬁNHﬁ&%%? contacting
t he subpd e¥WStagr adi ng the belt. The robust seal of ther@rEsensionventi on
protects the subpad edge region 5 fromwater and slurry penetration even in
if the polishing |ayer 3 does not bond particularly well to the substrate
1. Consequently, the subpad cannot be-23a%tacked or degraded by CWVP slurry.

[ 0054] Anot her enbodi nent of the belt is shown, in cross section, in Figure

6A. As in th I i : G‘r}}% yer 2,

t he polishing'Pgﬁéfﬁgﬁqgﬁggﬁt%&g%gﬁbﬁa ?3&3%@@%ﬁFé§% 41§#§@g E:;lgr%éviously
described, wth the excepti t hat the, subpad_|l a 2 h an addi ti onal
functional FERMFPEERS ap&é?&%“*ﬁgamﬁtﬁhﬁ%iflﬁﬁ' 5 e%ﬁ{,gg{ngro? hEe aﬁ%en a
pol ymer m xture is cast over the subpad |ayer 2. Specjfically, each edge
region 5 of treensuipipalae pugreyubpad ragmy § Becguse ofipadimprriadiongn thanplishingcent to
the perineter edge of subpad | ayer 2, wherein the subpad materi al

conpl et el y r tayevadapsudatinigithe oltanndipad Gegien 8,aherslutrywds sothikaly to@ghetrise The
outer subpad region 8 borders the inner subpad region 9 at a distance. The

outer regi onyR ihrFabFadiRbion®, ed & if S JIBMAE [8)¢bRatbundBHpQibSadRgiond Ot ect s
the i nner subpad region 9, as well as the entire subpad | ayer 2, from any

CWP slurry t : e e Lshin . is cast over the
subpad 4 JAN yggtJﬁ&%%ﬁﬁﬁépﬁﬁg?&Thggg%hggéﬁgg%géﬁgaggh@%}For exanpl e, the
subpad regi on 8, .ch.is encapsulated b l.i shj ng lLayer 3, uld serve as
S PPrst det oruabsyAingimerRbER g et R Tboposined gt Bdhei 6 'to
penetrate the outer subpad region 8 because of an inperfection in the

pol i shing | #pesrfastion s thepoligyng yepencapswatisng adersebpagiregonthdns| urry is not

likely to penetrate o .
addition, if the slurry does pass the outer subpad region 8, the driving force of the

shurry as it approaches inner subpad region 9 will be much lower.

[0055] The channel can have any suitable dimensions, e.g., width and
depth, and can be any suitable shape. For example, although the cross section of
the channel in Fig. 6A is rectangular (i.e., has smooth orthogonal surfaces), any
cross sectional shape may be used, such as, for example, circular, pyramidal
(vertical or inverted), “L” shaped, inverted “T” shaped, etc.

) [0056] In an alternative embodiment 6B, each edge region 5 of the subpad
layer 2 comprises a channel 10 running adjacent to the perimeter edge of subpad
layer 2, wherein the subpad material is partially removed from the channel 10 to
form two subpad regions which appear as inner subpad region 9 and outer subpad
region 8. The subpad material of the channel 10 is thinner than inner subpad
region 9 and outer subpad region 8. As discussed above with respect to Figure
6A, the channel of Figure 6B can have any suitable dimension (e.g., width and

depth), can be any suitable shape, and can extend any suitable distance from the



the inner subpad region 9, even if the polishing |ayer surroundi ng subpad
region 9 contains inperfections, since the inperfecti ddaNUARN80Dol i shing
| ayer engapgiffodiding i nner subpad region 9 are not likely perRRoPpRssd i oned
parallel to the inperfection in the polishing |ayer encapsul ating outer
subpad region 8. In addition, if the slurry does pass the outer subpad
region 8, the driving force of the sluppy as it approaches inner subpad

region 9 will be much | ower. [0055] The channel can have any sui tabI e
di mensi ons, nd depth, an an be ui table

exampl e, al t rpsﬂ-wef fieq g (utrsbfaTseB 2. dhaeting ﬂ?%|aﬁFwa&Yfgem gita "
rect angul ar .e., has snooth orthogonal surfaces), cross sectional

shape may be sgsae@te sepcdf raaterifl dre.ex magsriel otber han e Subpi‘t mategial ofavertical or 2
inverted), "L" shaped, inverted "T" shaped, etc. [0056] In an alternative

enbodi nent GRlifferaatsubplgtmatetal) s Hacdd ddjweentithg atbpallay ereat ceopid Iederd channel
10 running adjacent to the perineter edge of subpad |ayer 2, wherein the *

subpad mat erifgs#]s par tltﬁﬁkéfeﬁe@a\éeeachrcﬁmelnse69%&3%%9515@5 thitqf M two subpad
regi ons mhlch appear as | ner subpad reglon 9 and outer subpad reglon 8.

The: subpad mtetlal ehibhgianisled Quks SIIGH: LERR.10RCS SnpRad region 9

and outer subpa re Fon 8 cusse espec
wi dt h and

t he channel aof Figure 6B can_have any suitabl e di mension )

depth), can aeteafﬁs;n&mtgélaﬂelsbwaﬂep gnangs o spepag | ayﬁyr?sla.tﬁ%qﬁehmgstance from
the 4 JANUARY 2007 WO 03/105191 PCTI US03/ 18199 -24- perineter edge of inner
subpad r egi orregion bfithgencapsolatedrbeltl By way ofexamphadi brsibeemfoundlatat e strip of
material (i.e., a material other than the subpad material or a different

subpad nat er i ghlapndl fochtedaboutadj aCEiicht(refsablp b Stiackdspaiverd fiegcthed barri er .

perimeter edge of the subpad layer 2, hav{ng a width of about 0.05 to 0.5 inches
(preferably 0.25 inches), and a depth that substantially reaches down to the
substrate 1 (i.e., substantially all of the subpad’s constituent material and adhesive
layer 4 are removed from the channel), provides the preferred characteristics.
However, channels do not necessarily need to go substantially to the substrate to
be effective. It is possible to create an effective channel by only removing a
portion of the substrate only, or all of subpad material but not the adhesive, or
alternatively by removing all of the subpad material and a portion of the adhesive.
[0058] The channel can be created in any suitable manner. For example,
two incisions can be made into the edge region 5 about 0.1 to 1 inch (preferably
0.25 inches) inward from the perimeter edge of the subpad layer 2, having a width
of about 0.05 to 0.5 inches (preferably 0.25 inches) and a depth that substantially
or partially reaches down to the substrate 1. Furthermore, the channel can be cut

into each edge region 5 of the subpad layer 2 prior to casting, or a pre-modified



[0057] It is preferred that each channel be of such dinensions that it
creates an effective barrier against slurry seeping i n4dANYBRYRPAyer 2,

wi t hout waWéaiokeii ng with the cushioning perfornmance of sy@p/%gmllyﬁr 2 |n
the polishing region of the encapsulated belt. By way of exanp( it ha

been found that a channel |ocated about 0.1 to 1 inch (preferably 0.25
inches) inward fromthe perineter edgecof the subpad |ayer 2, having aw dth
of about 0.05 to 0.5 inches (preferably 0.25 inches), and a depth that
substantially reaches down to the substrate | (i.e., substantially all of

t he subpad' sSubbtslayerietire. mireadyi @MpaisH gpaBRgly B cachypdge rgigned)dadged from t he

channel ), provides the preferred characteristics. However, channels do not
necessari |l y otgaided homansthes s@mtd aldl thert cast beersazilisapatymdrmixtme.ef fective. It
is possible to create an effective channel by only renoving a portion of

the substratgosey y, oragid imebrevidiRashvdrigsdtalthdpélishelg lahe Pebgshee, oOr
alternatively by renoving all of the subpad material and a portion of the

adhesi ve. [&Rﬁﬂbpliﬁ‘f PQ’ES‘% dée) m‘%‘%{ élté r%ﬂ?’faée”éfttﬁg fcal SIS For

exanple, two TNCI"STO s can e regi on ltol

inch (preferall 25 i nches) rd fr n1th erineter e e, of the subpad
| yer 5 havirl Vidh crpIleh Shmstisgs gd s SHe S5 0. 25

i nches) and a depth that substantially or partl ally reaches down to the'
substrat e 1.against weteror gurry penctiationairevabing & MBshunhfeomeqotaceagber egi on 5 of
the subpad layer 2 prior to casting, or a pre-nodified 4 JANUARY 2007 WO
03/105191 PGlubpsd idl@pestiingthe belibpagrevayesly Raled, the,subpadelagye 2cmapr i si ng
channel s in each edge region 5) can be obtained from another source and

then cast ovesmpideng oP gieypmﬁoﬁglycﬁwcﬁbed h@0ESbal AandtidnhNRatf&R\tb OUS

enbodlnents the polishing layer 3 combines
promote the formation of a watertight seal when the polishing layer 3 is cast upon
the subpad layer 2.
[0060] It has been found that when a polymer is cast directly onto subpad
layer 2, as previously described, two problems may potentially arise. First, the
cast polymer mixture may penetrate into the subpart layer 2 to varying degrees at
different subpad locations. This nonuniform penetration can cause the polishing
layer 3 to have nonuniform hardness properties. Second, air bubbles can be
trapped between the subpad surface and the cast polymér mixture or in the
polymer layer itself, leading to nonuniform performances of the polishing layer 3.
[0061] These problems can be substantially overcome by including a
barrier agent 10 on the surface and edges of the subpad layer 2. Figure 7
illustrates this embodiment. In Figure 7, the substrate 1, the subpad layer 2, the
polishing layer 3, and the optional adhesive layer 4 are as previously described.

The belt of Figure 7, however, additionally comprises element 10, a barrier agent

disposed on the outer surface of the subpad layer 2, including the edges of the



wi th subpad | ayer 2 to conprise a continuous exterior surface of the
encapsul ated belt, which conpletely encapsul ates and SJBNUARY 2007y seal s

t he subpgg 8 agai nst water or slurry penetration, slurry
fron1contaé%ﬁ%%§%he subpad and degrading the belt. As pﬁgéﬁgﬁgﬂgn’tat

the subpad layer 2 may conprise any of the previously-described addltlonal
functional features to pronote the forqymation of a watertight seal when the
polishing layer 3 is cast upon the subpad |layer 2. [0060] It has been found
that when a polynmer is cast directly onto subpad |ayer 2, as previously
descri bed, tsubpask stlidrpromelesihe emiforal digtribptienof the thShltlgllﬁyeli:%whepol yner

m xture may penetrate into the subpart |ayer 2 to varying degrees at

di fferent suwapatledeonaThebsried igent hO typidallgcompeivest « mbicninl waosecdsRity he >
polishing layer 3 to have nonuni form hardness properties. Second, air

bubbl es can jBgeades a&&e@ DRI Eh@@ﬁ;&m@ach&dewea%ymeﬁma@ﬁqgth@oI ymer

m xture or in the polyner Iayer Itsel f, ea ing to nonuniform performnces

of the polis bsta |y

over cone by %8\9‘“& pel%esb gﬁﬂé ?ﬁﬁgfbg ?’neag gece ar%ud-ueer?fl aﬁ of the
subpad | ayer_ 2. Figure. 7 |II strates t hi s _enbodi ment ure t he
substrate 1,1%Ha &g fla§9‘§rs ouldiadhere sigpnalyig\pet é?‘él?adélaréjd?? iﬂélgoptl onal

adhesive layer 4 are as previously described. The belt of Figure 7,
however, addaydrén&b) iy shoamdpsubstagtialiyprevent polishing kyen % fromypenetratingpast ed on the
out er surface of the subpad |ayer 2, including the edges of the 4 JANUARY

2007 WO 03/it Ghd Bk f6fad)I03(DGHduld Rf sebsupidlly vherahe popRssibilithef uni f or m
di strl bution of the polishing |ayer 3 when cast thereon. The barrier agent
10 typi cal | YthE QBBpdases a material whose viscosity

[0062] Although other modes of adhesion are possible, it is preferred that
barrier agent 10 be capable of adhering to subpad 2 and to polishing layer 3 via
chemical adhesive forces and/or mechanical locking interactions, in order to
promote strong adhesion between the elements of the polishing pad. The barrier
agent’s chemical adhesive forces will vary depending on the composition of
subpad 2 and polishing layer 3. Materials capable of strong adhesion to the
various components of subpad 2 and polishing layer 3 are well known to those of
skill in the art and may include a polyurethane, acrylic, methacrylic, urethane,
cyanoacrylate, vinylic, epoxy, or styrenic based adhesive. Also suitable are hot
melts, contact cements, anaerobics (acrylics), UV curables, emulsions (white
glues), sealants (silicones, acrylics, urethanes, butyl and polysulfides, etc.),
modified phenolics, plastisols (modified PVC dispersions), rubber adhesives
(solution, latexes), polyvinyl acetates (emulsions), specialty adhesives (pressure

sensitive, cohesive self-seal, heat seal, foam & fabric, etc.), and labeling adhesives



increases after it is applied to the subpad 2. However, an terial having
the follow ng properties, when applied to the subpad ﬁfAﬁﬁﬁggé%ﬁ%ed as
barri er sgeodnosi@: (a) the barrier agent shoul d adhere stpengkysispegdoot h
subpad 2 and polishing layer 3; (b) it should substantially prevent
polishing layer 3 frompenetrating past it into the subpad; and (c) it
shoul d not substantially alter the conppgssibility of the subpad. [0062]

Al t hough ot her nodes of adhesion are possible, it is preferred that barrier

agent 10 be capabl.e of adhering.to subpad 2 and to.poli.shing.|layer 3 via
cheni cal adh@gggéd]?‘?ﬂvc?é a%?ﬁ(f/dg IY%C%&% ?B‘WTe@meﬁﬂd ??ﬁy Fﬁ%ﬁgg’rﬁ?ﬂq n order to
pronote strong adhesi on between the el enents of the polishing pad. The
“barrier ageHltef@T%]hem cal adhesive forces will vary depending on the
conposition of subpad 2 and polishing |layer 3. Materials capable of strong
adhesi on to {0063] vari olis a poafpoakeansodibest bamidr 2genh 30 papssusagnbterier 3 are
well known to those of skill in the art and may include a pol yurethane,

acrylic, met i€ {/ii@ enstight t dEEthe |GYSRRBElXudddeporbntydfisebpRID¥Yien &fis St Yr eni ¢
based adhesive. Also suitable are hot nelts, contact cenents, anaerobics

(5515, i SRS R i o, SR,

acrylics, ur anés, butyl “an ( etc.), heno
st exes) . - pOPRACHA 46 BF G158 0 AT BN RLSh S FetePabie i abiPen b ossur o
sensitive, cohesive self-seal, heat seal,_foan1&.fabnic,_etcué,aagd | abel i ng
adhesi ves 4 3pigdry rdaively gy vsgosissohutpiichumgsasemadscosity rapidiyiafiendhesi ves,
| at ex, adhesi ves, etc.). Polyurethane and acrylic adhesives are preferred.
' application. Adhesives that increase in viscosity after application, such as
adhesives applied in volatile solvents, are suitably used as barrier agent 10.
Examples include polyurethane adhesives, such as D2596H Adhesive and D2597
Crosslinker, available from DELA, Inc. (Ward Hill, MA), and acrylic adhesives,
such as Chemlok® 213, available from Lord® Corporation (Cary, NC).
Alternatively or additionally, the surface of barrier agent 10 may be modified to
add texture.
[0064] Another way to maximize chemical adhesion is to employ a barrier
) agent 10 that can chemically bond to polishing layer 3. For example, if both
barrier agent 10 and the hardenable fluid that will create polishing layer 3 initially
comprise reactive molecules, then cross-reaction between the elements will be
possible if the hardenable fluid is coated onto barrier agent 10 before the latter has
fully reacted.
[0065] The barrier agent 10 can be applied to the edges of the subpad

layer 2 using any suitable method, such as brushing, blowing, dipping, spraying,

knifing, and transfer coating. Any suitable amount of barnier agent may be used.



10063] In a preferred enbodi nent, barrier agent 10 conprises a materi al
that is fluid enough to fill the |owernost textured por4JANURARY208Ubpad 2
when it | jjed, but viscous enough to adopt the text ad 2.
That corrblv??lg?ﬁgindlof properties can be found in nmaterial s%iﬂ%ﬁyi@g&
har denabl e fluids, which can be applied at relatively |ow viscosities, but
whi ch increase in viscosity rapidly af'g%_ application. Adhesives that
increase in viscosity after application, such as adhesives applied in
vol atil e solvents, are suitably used as barrier agent 10. Exanples include
pol yur et hanelsaidésiny ence teabarries apas 96mphiah txthesubprd, hesobpadyad i nker
avail able from DELA, Inc. (Ward HilIl, MA), and acrylic adhesives, such as
Chenl | ok(r) Ed@ectm/taisbe&idequromslsimrgdﬁch aCanfimpatmbessinganyd mhkRing to P
Alternatively or additionally, the surface of barrier agent 10 naybe
nmodified to a&ﬁ@l/etﬂ&éﬁéxm&é)%@@veé%%&%nmth%% i mze chem cal adhesion
10

is to enploy a barrier agernt that can chemically bond to polishing |ayer

3. For exanp f bot bar.r i agent .10 n har. enable luid that wll
create poli sk@?&j | ayer tfg Fhet}degfrFV%"%\Xr%§c g @? PV& BFRATWE, then
cross-reaction between the elenents wi|l _be 3055| ble if the hardenabl e
fluid i s coat®dPanetsd gkt FII‘EFat&Gé‘hF igpee heFor @ampde, subrad layad capdiel y react ed.
[ 00651 The barrier agent 10 can be applied to the edges of the subpad |ayer
2 using any sodattchwith bamidnegentd0gimoso eastisgi hiye swWipediaysr 2 daqpinclgde spr ayi ng,
kni fing, and transfer coating. Any suitable anmount of barrier agent maybe

used. 4 JANUARMoZO4Hditi Al RidiciOvml 9datiied (3450 m0i3the JormZion o adeddertichn, once t he
barrier agent is applied to the subpad, the subpad can be

seal the polishing layer 3. For example, the edge region 5 of the subpad layer 2

and/or the contact portion of substrate may be modified, as previously described
(e.g., by cutting, scoring, piercing, channeling the edge region of the subpad
layer), either before or after subpad layer 2 is coated with barrier agent 10.
Alternatively, a pre-modified subpad layer 2 containing the barrier agent 10 may
be obtained and cast upon.

[0067] Figure 8 illustrates, in cross section, another embodiment of the
encapsulated belt and encapsulated pad. In this embodiment, a substrate element
(element 1 in previous Figures) does not combine with the polishing layer 3 to
comprise a continuous exterior surface of the encapsulated belt which
substantially seals the subpad layer 2 against water penetration. Instead, the
polishing layer 3 alone encapsulates the subpad layer 2, substantially sealing
subpad layer 2 against water penetration. As in the previous embodiments, by
encapsulating the subpad, including the edges of the subpad, the subpad is not '

exposed to the CMP slurry, and so, cannot be attacked or degraded by CMP

sharry.



subj ected to secondary processing such as sandi ng, enbossing, and nmaching to
achi eve desired texture, grooves or patterns on the subpedNUARDO®E] The

met hod pveyosyushys descri bed can be used to prepare the eE€§Rﬁﬁbﬁﬁﬁg bel t
illustrated in Figure 7. For exanple, subpad |layer 2 can be coated with
barrier agent 10 prior to casting. The subpad |ayer 2 may include one or
more additional functional features to.pyonote the formation of a waterti ght
seal the polishing layer. 3. For exanple, the edge region 5 of the subpad

| ayer 2 and/or the contact partion o ubstrate may be nodified, as
previously dE98B] bed ?B?B?thogﬁpﬁquqS{Y leseribsidicag begised 19 BgPATE H¥nnel i ng t he
edge region of the subpad Ilayer), either before or after subpad layer 2 is
coated w th taapsudatedelhillusated il Figurest withthe follopiing erngplfiomaSthpegdad | ayer 2
containing the barrier agent 10 may be obtained and cast upon. [0067]

Figure 8 il lsgtf Aisafot plabed 616 Substieitd Dpriottd @bt EpdloshenBiittufy thérever.
encapsul ated belt and encapsul ated pad. In this enbodi nent, a substrate

el ement (el gReal, éitﬂepomvrhemadﬁngybéageddqﬁ%ngﬁietmgggitfﬁg pYljuflert he pol i shing

| ayer 3 to conprise a continuous exterior surface e encapsul ated bel t
whi ch substant.ially seals . the s | ayer, .2 agai nst t etration
| nstead, t henmf)téﬂel %ﬁ’( ﬁ%cafséﬁ}‘ez} mgﬂgtl%ﬁgn 5?@%6%?‘a gn’tﬂﬁgﬁgag’é}ypge?gfeébﬁr 2,
substantialléa?ealing subpad Iaégr F agai nst water penetration. As in the
previ ous enb8EtMYSE sireh, gubnaddays 4 g p aﬁ‘:;fig one the fushlayen. nfapakly, pgefersblyedges of
t he subpad, the subpad is not exposed to the CVWP slurry, and so, cannot be
attacked or UegreattedirtyayehPures,|agecend polgmsitmRt2A®hichiBap B¢ idehtienl to
PCT/U§03/18199 - 29-
' the first) is cast over the subpad layer 2, being careful to completely cover all

exposed surfaces of subpad layer 2. The first and second polymer mixtures

combine to completely encapsulate and substantially seal the subpad layer 2

against water penetration. As an alternative method, a polymer mixture may be

cast to cover all surfaces of subpad layer 2, to completely encapsulate and

substantially seal the subpad layer 2 against water penetration. The encapsulated

subpad layer 2 may then be optionally attached to a substrate 1, for example using

an adhesive layer 4.

! [0069] In addition to the above-referenced embodiments, the present

invention relates to sealing the edge of one or more inner apertures in the subpad

layer. For example, a belt may contain a polishing layer, subpad layer and

substrate layer with adjacent overlapping apertures for purposes of endpoint

detection. In other words, the aperture runs from the polishing surface, through

the subpad and through the substrate on the opposite side of the polishing surface

to allow a light beam to pass from a monitor located below the substrate to the

wafer positioned above the polishing surface. Consequently, the periphery of the



[ 00681 The net hods previously described can be used to prepare the

encapsul ated belt illustrated in Figure 8 with the fol [90WNUARYI8Dt i on.
Subpad ay&¥ied1ehS not placed onto substrate 1 prior to C?é{“hg&ﬁ@m ymer

m xture thereover. Instead, either of tw nethods may be use

met hod, a first polyner mxture nmay be cast in a nold to forma first

| ayer. Then, preferably before the firgt |ayer cures, subpad layer 2 is

pl aced onto the first layer. Finally, preferably before the first |ayer
cures, a second paolymer mxture (which may be identical to_ the first) is
cast over t PeEUsIRANG %F}’@?d@CXIB@#%"@&@P{WC&@@“Mlﬁil%%t@lt?afdé%ﬁ’h"élw exposed
surfaces of subpad |ayer 2. The first and second pol yner m xtures conbine

t o conpl et el the emfaesfltiat padartheshbmicahsliay cyn ewter the sebpaddpaday effthe 2 agai nst.,
wat er penetration. As an alternative nmethod, a polymer mxture may be cast

to cover allpdiphéAtedgcdf the! Bivaghd ﬂiﬂ%eg?ade&l%ﬁ@ﬁﬂkﬁésﬁfﬁlﬁﬂ%ﬁ%&tﬁée and
substantially seal the subpad |ayer 2 against water penetration. The

encapsul at ed? tél'ld‘:tsa%@geé'l&)fse&f &h@ﬂe&% &R%‘%Eg‘i‘l‘ fﬂv&% {1 erfé ubst rate

1, for exanple ng -~ an a e | aye

above-referenced enbodi nent the resen i nv to seal [ ng t he
edge of one BHRGEHRS MARS aaé&wﬁ?% o et R oS oul srad, o -
belt may contain a polishing |ayer, subpad |ayer and substrate Iayer W th
adj acent ovebY alpnaGoapRs PiRraBsfhamling it seslinganpdying adeRsives@nén. | n ot her
words, the aperture runs fromthe polishing surface, through the subpad and
through t he castisg ommh@peﬂﬁimrabpﬂgrsiotf&l@uﬂpadﬁpetﬂuee.poI ishing surface to

al | ow a light beamto pass froma nonitor |ocated bel ow the substrate to the

waf er’ posi ti moge] above Wi thObickHdidnoiimaRs ofPBSHBAERH sNowh BRd per i phery of
the 4 JANUARY 2007 WO 03/105191 PCT/US03118199

described above have proven useful in providing a robust effective seal for the

edges of a subpad, further modifications of the present invention herein disclosed

will occur to persons skilled in the art to which the invention pertains, and all such

modifications are deemed to be within the scope and spirit of the present

- invention defined by the applicable claims.



-30- aperture in the subpad is exposed to the chemcal slurr r water that
is applied to the surface of the pad. The chem cal sIdﬁP&Ué§ﬁ%£%ﬁer t he
subpad by way of the peripheral edge of the aperture and degrade the belt
just as if it had entered the outer edge regions of the subpad. The present
i nvention overcomes this problem in thedkane manner as discussed above with
respect to the outer subpad edge - i.e., by cutting, scoring, piercing,
channel i ng, heat-sealing, applying adhesives and casting over the

peri pheral edggs;afcidibedsybpad aperture. [0070] Wiile the preferred

enbodi nents of the invention shown and described above have proven useful

in providing a robyst, effectl eal. f. e a ugggi. urt her
nodi fications of the pr%sgee(rfl‘ (;rip\régeﬁ?lrtrl’ao(l)lrslﬂlﬁ P l;eFl%n%fl?zg% %g@gkm%%r{? U to
persons skilled in the art to which the inyention pertains, and all such
nodi fi cat i ons%‘t‘@“&@éﬁ%& SF"H“%@S Wlfsg}nﬁqiw&%cﬁ}%até%t Ui %“i?’Pa‘bﬁy‘?rr( pr esent
invention defined by the applicable clains. 4 JANUARY 2007 -31 Wat is
claimed is: 1plageddedtweasy sapgsubrsmte pod said palishing leyernwhergimyidsubpadkpi ece,
conprising a substrate (1), a seanless polishing layer (3), and at |east
one subpad | ay&itaif@in inkrivtechibehndkatrliessaoit qligbségia disposdd ada ferirpétershi ng
| ayer, wherein said subpad contains an interior region and at |east one

edge regi on digRQRgidalbFadIRYdr B EEdgeGEHEN chmﬁlfi‘éeﬁl aTHRRRI nlrAKRY adjehd edge
regi on conprises a channel running adjacent 0 said perinmeter edge of said

euopad | 2YCT o0k MISASLPR0 IR LLARIRAL ALl e pBInEtY R GO 0Ppac
substantially Bt v id Tabpad (25 ahE Sibstrate (8% 2t S encapsulate B subdad Taydr -
and substantially prevent moisture penetration into the subpad layer (2).
2. The belt or pad of claim 1, wherein said subpad layer (2) comprises
a compressible non-woven material.
3. The belt or pad of claim 1, wherein said substrate (1) comprises
stainless steel, plastic, or an elastomer.
4. The belt or pad of claim 1, wherein said subpad (2) contains an
interior region (7) and at least one edge region (5) disposed at a perimeter edge of
said subpad layer (2), wherein at least said edge region (5) of said subpad layer (2)
is coated with a barrier agent (10) to facilitate uniform penetration of said
polishing layer (3).
5. A belt or pad for polishing or planarizing a workpiece, comprising
a seamless polishing layer (3) made of a polymerizable material and at least one
subpad layer (2) having an interior region (7) and at least one edge region (5)

disposed at a perimeter edge of said subpad layer (2) and a channel adjacent said

perimeter edge, said polishing layer (3) is cast over said subpad (2) to encapsulate



2. The belt or pad of claim1, wherein said subpad | ayer (2) conprises a
conpressi bl e non-woven material. 3. The belt or pad of4dﬁ§PﬁP¥?&&herein sai d
substrate (1) conprises stainless steel, plastic, or an el astonmer. 4. The
belt or pad of claim1, wherein said subpad (2) contains an interior region
(7) and at |east one edge region (5) disposed at a perineter edge of said
subpad | ayer (2), wherein at |east said edge region (5) of said subpad | ayer
(2) is coated with a barrier agent (10) to facilitate uniform penetration

of said polighii BebpadYBy, whedein Sid ddRatiioR (5)REdaifl @bl lagdri(Dkoddprizkanar i zi ng
a wor kpi ece, conprising a seam ess polishing |layer (3) nade of a

pol yer | zabl oofpl b Ala A yat ch RSO Em BYARABh YT o ZhoREYL Al | nter ] of

region (7) an east one edge region sposed at a perineter edge of
sai d subpad I%%?r (2) and a channel adjacent said perineter edge, said
pol i shing | ay&®(3) is cast over said subpad (2) to encapsul ate 4 JANUARY
2007 -32 said subpad (2), wherein said edge region (5) of said subpad |ayer
(2) conprises onebor @bflﬁﬁtl)ardd?féﬂalme%ﬁ’&lﬁ@m spad syhnaddavss (3 sempepifat i on of
a noisture-resistant seal. 6. The belt or pad of claim5, wherein said
subpad | ayer 6&2)mpresubicsea-waveaomgiergdsi bl e non-woven material. 7. The belt
or pad of claim5, wherein said polynerizable material includes at |east

one of a polyurethane, patyaRbasad & PAMYE SR ein Sai@PblyAtivhlOhiatdrlaf, a
pol yacryl ate, a pol ynethacrylate, a pol yvinylchloride, a polyvinyl edene

fluoride, a pﬂlc}ﬁd%g 5151%5'1' Shost Q}_‘él?@r%thaﬁe,%%l%ﬁ’ﬁﬁ@f Ia%?yest%r,%cﬂol'ﬂ"c&?éﬂi@ﬂ&’ a
a polyacrylate, a polymethacrylate, a polyvinylchloride, a polyvinyledene
fluoride, a polytetrafluoroethylene, a polyethylene, a polypropylene, a
polycarbonate, a thermoplastic, an epoxy, a silicone resin and a natural or
synthetic rubber.

8. The belt or pad of claim 5, wherein said edge region (5) of said
subpad layer (2) is coated with an adhesive.

9. The belt or pad of claim 8, wherein said adhesive comprises a
polyurethane-base adhesive which penetrates into said subpad layer.

10. The belt or pad of claim 5, wherein at least said edge region of said
subpad layer is coated with a barrier agent to facilitate uniform penetration by said
polishing layer.

11. A belt or pad for chemical mechanical polishing of an electronic
workpiece, comprising a robust seal between a polishing layer (3) made of a
polymerizable material and at least one compressible subpad layer edge region (5)
disposed at a perimeter edge of a compressible subpad (2) and a channel running

substantially adjacent to said perimeter edge, wherein said polishing layer (3) is



pol ycarbonate, a thernoplastic, an epoxy, a silicone resin and._a _natural or
synthetic rubber. 8. The belt or pad of claimb5, V\herel"ﬁAlgg‘i*EYéQ%e regi on
(5) of said subpad |ayer (2) is coated with an adhesive. 9. The belt or pad
of claim8, wherein said adhesive conprifes a pol yurethane-base adhesive
whi ch penetrates into said subpad |ayer” 310. The belt or pad of claimb5,
wherein at | east said edge region of said subpad |layer is coated with a
barrier agent to facilitate uniform penetration by said polishing |ayer.

11. A belt or caadvdreaidsiBpadc &) toeadapiilatalsaid @Libpadi (DParef sealsagd amipadni C
wor kpi ece, conprising a robust seal between a polishing |layer (3) nade of a

pol ymeri zabl e}aggggdgg?éag[i&gﬁ%gggaiha%ﬁ&mﬁgggseg@fcgpaw ge&%ﬁéﬂ! | ayer edge

region (5) d Ineter e a conpressi ble subpad (2) and a
channel running substantially adj nt to _said perinet edge, wherein said
polishing |ayer ( 3;1121 S jh?] %ﬂféﬁ%&lm-%?:w@g&n %%/(J(;?ubg 3‘?!}”%@3% (2) to
encapsul ate said subpad (2) apd seal said subpad |ayer edge region (5)
agai nst cheni EUNPH§SE BEAMPEISSiblenongWoNSHARteHdlon. 12, The belt or pad of claim
11, wherein said subpad layer (2) conprises a conpressible non-woven
material. 13. The b2lt dhe peltionpaduifaiaimill, whkrsimesatd edgedegidyéS)riegoated (5) is
coated wth an adhesive. 14. The belt or pad of claim1ll, conprising a
substrate (1) withhaaradhésivesai d polishing layer (3) is cast over said subpad
(2) to conbine with said substrate to encapsul ate and seal said subpad
layer (2). 14.  The belt or pad of claim 11, comprising a substrate (1), wherein

said polishing layer (3) is cast over said subpad (2) to combine with said substrate

to encapsulate and seal said subpad layer (2).

15. A method of producing an encapsulated belt or pad for polishing or

planarizing a workpiece comprising the steps of providing a substrate (1)

comprising a contact portion, placing a subpad layer (2) onto said substrate (1),

said subpad layer (2) comprising an interior region (7) and at least one edge

region (5) disposed along a periphery of said subpad layer (2), and casting a

polymer over the subpad layer (2), wherein said polymer contacts the substrate (1)

on the contact portion of the substrate (1) to encapsulate said subpad (2).

16.  The method of claim 15, further comprising the step of modifying

at least one said edge region (5) of said subpad layer (2) before said polymer is

cast thereon to promote the formation of a watertight and slurry-resistant seal

when said polymer is cast over said subpad.

17.  The method of claim 16, wherein the modification step comprises

applying an adhesive (4) to said edge region (5) of said subpad layer (2).



15. A nmethod of producing an encapsul ated belt or pad for ol ishing or

pl anari zing a workpi ece conprising the steps of providi ﬂ@Nﬁ BUAYWr ate (D
conprising a contact portion, placing a subpad |ayer (2) onto said substrate
(1), said subpad |ayer (2) corrpri sing an interior region (7) and at | east
one edge region (5) disposed along a pefphery of said subpad | ayer (2),
and casting a polyner over the subpad |layer (2), wherein said pol yner
contacts the substrate (1) on the contact portion of the substrate (1) to

encapsul ate said S}‘?padTﬁg?nethjog -of £1¥m 'TB! Qﬁgeﬂfthghﬁﬁméﬁon Et?f)sal [d)nge@”p“ sing

the step of nodifying at least one said edge regl on subpad

| ayer (2) befpre.sai oL yIEY : ast the e formation of a
wat erti ght ang’r@mﬁar aBg (gﬁ)lﬁsalgegger%o&sggt l?;g?ﬁE?yerg) Ast over said
subpad. 17. The nethod of claim 16, wherel n the rmdlfl cation step conprises
appl yi ng an a@ﬁlé’é’i‘ﬂgean(%‘j‘o%og%lél hngd 3ry§’g¥“6??n€]5§‘°18fsa§leﬁd£ 8Kggad |ayer (2). 4
JANUARY 2007 -34 18. The net hod of claim 16, wherein the nodification step
conprises formngl% ch@hemlethod®f claimd4i Wh@rdiglém wdidieatis step comprisesbpad

| ayer (2) by renoving an anount of said subpad |ayer material fromsaid
edge region. lyipe barichagemn{10taian tdge robioneh yoftshiel subgad lagat@pn st ep
conprises applying a barrier agent (10) to said edge region (5) of said
subpad | ayer (2).





