20 June 2005 | PQOLI SH NG PLATEN W TH PRESSURI ZED MEMBRANE 52BRORERBUND OF
THE INVENTION 10 1. Field of the Invention This invention relates generally
to chem cal nechani cal polishing apparatuses, and nore particularly to

pl aten desi gns using pressurized nmenbranes and piezoelectric elenments for

i nproved performance in chem cal nmechani cal polishing applications. 2.
Description of the Related Art 15 In the fabrication of sem conduct or
devices, there_is a need to perform Chem cal Mechanical Polishing (CW)
operations, i nPQUISHING PLATEN WITHRRESSURIZED-MEMBRANE/pi cal | vy,
integrated circuit devices are in the formof nulti-level structures. At
the substrate |evel, transistor devices having diffusion regions are
formed. In subsequent |evels, interconnect netallization lines are
patterned and electrically connected to the transistor devices to define 20
the desired functional device. Patterned conductive |ayers are insul ated
fromother conductive |ayers by dielectric materials, such as silicon

di oxide. As nore netallization |levels and associated dielectric |ayers are
formed, the need to planarize the dielectric material increases. Wthout

pl anarization, fabrication of additional netallization |ayers becones
substantially nore difficult due to the higher variations in the surface

t opography. In other applications, 25 netallization |ine patterns are
formed in the dielectric material, and then netal CMP operations are
perfornmed to renove excess netallization. In the prior art, CVP systens
typically inplenment belt, BATKGROUND OFTHEINVENTIOS in which belts, pads,
or brushes are used to scrub, buff, and polish one or both sides of a

waf er 1o S| UFkfel éftné'fiiidntion f aci | i tate and enhance the CWP operation. Slurry
is nost usually introduced

This invention relates generally to chemical mechanical polishing apparatuses, and
more particularly to platen designs using pressurized membranes and piezoelectric elements for

improved performance in chemical mechanical polishing applications.

2. Description of the Related Art

15 In the fabrication of semiconductor devices, there is a need to perform Chemical
Mechanical Polishing (CMP) operations, including polishing, buffing and wafer cleaning.
Typically, integrated circuit devices are in the form of multi-level structures. At the substrate
level, transistor devices having diffusion regions are formed. In subsequent levels, interconnect
metallization lines are patterned and electrically connected to the transistor devices to define

20  the desired functional device. Patterned conductive layers are insulated from other conductive
layers by dielectric materials, such as silicon dioxide. As more metallization levels and
associated dielectric layers are formed, the need to planarize the dielectric material increases.
Without planarization, fabrication of additional metallization layeré ‘becomes substantially
more difficult due to the higher variations in the surface topography. In other applications,

25  metallization line patterns are formed in the dielectric material, and then metal CMP operations

are performed to remove excess metallization.

In the prior art, CMP systems typically implement belt, orbital, or brush stations in
which belts, pads, or brushes are used to scrub, buff, and polish one or both sides of a wafer,

Slurry is used to facilitate and enhance the CMP operation. Slurry is most usually introduced



20 June 2005 2 onto a noving preparation surface, e.g., bel?0Jywgd00prush,
and the |like, and distributed over the preparation surface as well as the
surface of the sem conductor wafer being buffed, polished, or otherw se
prepared by the CMP process. The distribution is generally acconplished by
a conbination of the novement of the pjeparation surface, the nmovement of
the sem conductor 5 wafer and the friction created between the
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and lacks fix abrasives. Figure 2 is a detailed view of 'a conventi onal
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15  buffing and polishing of the surface of the wafer is achieved by using an endless polishing pad
glued to belt 18. Typically, the polishing pad is composed of porous or fibrous materials and

lacks fix abrasives.

Figure 2 is a detailed view of a conventional wafer head and platen configuration 30.
The wafer head and platen configuration 30 includes the wafer head 14 and the platen 22
20  positioned below the wafer head 14. The wafer head 14 includes a fixed retaining ring 32 that
holds the wafer 12 in position below the wafer head 14. Between the wafer head 14 and the
platen 22 is the polishing pad and belt 18. The polishing platen 22 is closely spaced from a
polishing pad or belt 18 with a very thin air space, referred to as an "air bearing", being defined
between the platen 22 and the polishing pad 18. The air bearing between the platen 22 and the

25  pad 18 has been conventionally used in an attempt to create a uniform polishing of the surface.

To maintain the air bearing, air source holes generally are formed in the platen 22 and
are arranged in concentric ring patterns from the center of the platen 22 to the outer edge of the
platen 22. Each ring establishes an air delivery zone where air from an air source is directed
through the holes during polishing, thus establishing the air bearing. Air is exhausted past the

30  platen edge.



bet ween the platen 22 and the polishing pad 18. The air bea#l HjeB8Pneen the
pl aten 22 and the 25 pad 18 has been conventionally used in an attenpt to
create a uniform polishing of the surface. To maintain the air bearing, air
source holes generally are forned in the platen 22 and are arranged in
concentric ring patterns fromthe centey of the platen 22 to the outer edge
of the platen 22. Each ring establishes an air delivery zone where air
froman air s j ' . the . [ i Shi hus
St abl 1 shi ng. Cpeh SuAIE ok Sk Ry, obibk WG e IR it} R e Ao 810" 0
June 2005vasied\radiallyudst nepéssargito aclebveveptimat pulshingt e vary rthel pelishinig irhte d e pehof i | e
of the air beagring can pe . varied radially as necessary to achi eve opti nal
pol i shi ng?B§ @#P@r&qﬂﬁ‘i» ﬁﬁ? fistPhEeT aobles ot e fomes, g ot B?%BIF*FM&@@F@@& Pe

di st ri but daeR ofier® This 8SmMricalel 8stAUARR o ARr AP HisEBIMINSIr6filks foR dERAMISHE:. Of each
other. This conplicates establishing different di'stribution proflTes for

different zones. 5 Moreover, the air bearing is very sensitive to
condi t3 ons. Fdvoresverheair beasing e ¥ery sensigive to ¢padisions. pEerraxagpleathe presaire ¢f t he

ap bet ] J i 3.1 hed
tg O\a/ar d mgﬁgﬁﬁggﬁrﬁ glgtgé g%elg%t@%eﬁgh %&agsl-sgt}#i gmgfpﬁaa{ﬁ]ﬁaﬁggg’]l%ﬁ e?’ ﬁ%?gfsr
beari ng giwehalftbwardelt platein R inoahddiareg, the peesduecofatirmpdae sf thy air bedring ate\dffepiedcess.
In view of the foregoing, there is need for a nmethod that establishes
gr eat er Eﬁqdﬁ’d’gb‘@?{g@%%m&le"tﬂﬁéo the BIOC#S8ut i on profiles, zone to zone,
thereby facilitating establishing a polishing rate in each zone

i ndependent | y @fvidvefoihbeforegeings tiifl is Remes . fot MPRthod Sthat"Bstabligtek UsrbAAG
flexibility and functionali t%/. 20 June 2005 4 SUMVARY OF THE | NVENTI ON

Br oadify rpdegee efhtbe gircismabution reefiles Fonq to| z9ne, [beyebyhfaeiditatiy egatdishiag ag
I mpr oved polishing rate in each zone independently of the other zones and, hence, improving

manufacturing flexibility and functionality.



performance in a CMF process using a pressurized nenbrane a#tiiyicd28el ectric
el enments as replacenents for a platen air bearing. In one enbodinent, a
pl aten for inproving performance 5 in CMP applications is disclosed. The
pl aten includes a nenbrane di sposed above the platen. D sposed bel ow the
nmenbrane is a plurality of annular bladgers capable of exerting force on
the nmenbrane. In this manner, zonal control is provided during the CWw
process. |In another enbodi nmeg temfor inmproving performance in CW
applications is disclosed. SR Y O L LN IO af er head capabl e of
carrying a wafer, and a polishing belt 10 positioned bel ow t he wafer head.
Further includgghalify ga8kifYS e Mpresent iRl fills \thérd &e&@fwrﬁaﬁmgﬁgka&aed
bel ow t he polishing belt. The platen further includes annul ar bl adders

di sposed pod¢roancehia nEMI proecss wising la piessurizeg ainebrafe asdqriezioplgetfio elbments ashe
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the pol i sMispgsedictonthe memiramve anlealityof appplarhladdes capable oforxarting derce en | s
provi ded ri e RERE Lt 1.on, for inproving
per f or nanéﬁééril]%ﬂ)éf&\% e{?);ﬁj}élglgat | d%géﬁlggr{ﬁg?gg#%}éde% dflﬁﬂg&Pghﬁéﬁhgsgbodi ment of
the present invention. The systemincludes a wafer head 20 capable o f ¢
arryi ng a waf eln, anatigr ampedimehfi agydteh tforpingirevingpefipmhmy in KMRapplicatiesds
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I ncr ease 5o ! ﬂﬁﬂp urther, unlike a
convent i Oggﬁwgﬁrﬁ eari ng, cthtﬁge&g%%‘g%ﬁrrgﬁlgﬁ%%t e %@@ggﬁg i nvention greatly

reduce the amount of air needed during the CMP process.
A further platen for improving performance in CMP applications is disclosed in another

embodiment of the present invention. The platen includes a plurality of piezoelectric elements

15  disposed above the platen. In operation, the piezoelectric elements are used to exert force on
the polishing belt during a CMP process. In this manner, zonal control is provided during the
CMP process.

In addition, another system for improving performance in CMP applications is
disclosed in a further embodiment of the present invention. The‘system includes a wafer head
20 capable of carrying a wafer, and a polishing belt positioned below the wafer head. Further
included in the system is a platen having piezoelectric elements positioned below the polishing
belt. The piezoelectric elements are capable of exerting force on the polishing belt.

Advantageously, the annular bladders and piezoelectric elements of the embodiments of

the present invention improve performance during a CMP process by providing increased zonal

25 control to the pressurized membrane. Further, unlike a conventional air bearing, the
embodiments of the present invention greatly reduce the amount of air needed during the CMP

process.

Moreover, a CMP process using the pressurized membrane or piezoelectric elements of

the present invention is not as sensitive to conditions as conventional CMP processes utilizing



Mor eover, a CVP process using the pressurized nenbrane or ﬁ%%&@%p@Qiric

el ements of the present invention is not as sensitive to conditions as
conventi onal CMP processes utilizing 20 June 2005 5 air bearings. Unlike
air bearings, the pressure of the pressurized nmenbrane or piezoelectric

el enents of the present invention does got experience as great a variance
as experienced by air bearings when the gap between the polishing pad and
t he pl aten; EES. IS aird . | - S ﬂﬁalﬂ‘e. R Sh& Sk e aten
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of a conventional wafer head and platen configuration, Figure 3 is a

di agr am s HowiraEedyyayol sxasemls ths pringiplshof the,inXeti9fgance with an  enbodi nent
of the present invention; Figure 4 is a detailed diagram show ng a platen
configuration, in accordance with an 10 enbodi nent of the present
invention; Figure 5 is a diagramshowi ng a platen configuration having

vari ed annul ar bl adders, in



accordance with an enbodi ment of the present invention; Fi gt 896403 a top
vi ew of an annul ar bl adder configuration, in accordance with an enbodi nent
of the present invention; 15 Figure 6B is a top view showi ng an annul ar

bl adder configuration, in accordance with an enbodi ment of the present
invention; Figure 7 is a diagramshow ng a platen configuration, in
accordance with an enbodi nent of the present invention; Figure 8 is a top
view of a piezoelectric el ement confl guratl on, in accordance with an 20
enbodi ment of the presenBRIEFAIE PTH HHDRAWENGSh il | ustration

showi ng a CVWP system in accor dance with an enbodi ment of the pr esent
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An invention i df%’&?%%’eg"%%gﬁ“ “?FE[%&% Q%& ’|W %ﬁ% Iéi ng
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platen air bearing. In one enbodinment, a pressurized nmenbrane |s prow ded,

whi ch proW@ﬁ@s zonal control during the 5 CMP process via concentric
bl adders. In a further enbodi nent, piezoelectric el enents are provided

atop agpl at en, | the CMP process. In the
foll ovmsng des?gﬂg?pgﬁﬁgﬁh?groug %gCIfI c det e]%g are set forth in order to
provi de a thorough understanding of the present invention. It will be
appar ent, howeFigure Ztioa detailedkii¢w efia ¢omverttional wafer hetd ank plaeremefigurationy ent i on
may be practl ced without sone or all of these specific details. In other
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been descemb@ﬂmentofﬁremsesaithanr;l or art. Figure 3 is a diagram

Figure 4 is a detailed diagram showing a platen configuration, in accordance with an

10 embodiment of the present invention,;

Figure 5 is a diagram showing a platen configuration having varied annular bladders, in

accordance with an embodiment of the present invention;

Figure 6A is a top view of an annular bladder configuration, in accordance with an

embodiment of the present invention;

15 Figure 6B is a top view showing an annular bladder configuration, in accordance with

an embodiment of the present invention;

Figure 7 is a diagram showing a platen configuration, in accordance with an
embodiment of the present invention;

Figure 8 is a top view of a piezoelectric element configuration, in accordance with an
20  embodiment of the present invention; and

Figure 9 is an illustration showing a CMP system, in accordance with an embodiment

of the present invention.



showi ng a platen configuration 300, in accordance with an eAbbHicr®B? of the
present invention. The platen configuration 300 includes a wafer head 302
having a retaining ring 304 15 and a wafer 306 positioned bel ow t he wafer
head 302. The platen configuration 300 also includes a platen 308 disposed
bel ow a polishing belt 310. The platen 308 includes a pressurized menbrane
312 pressurized via annul ar bl adders 314. During operation the platen 308
is placed against the polishing pad orb elt 3 10 that polishes the surface
of the wafer 306DETAIEDDESCRIPTIONOR THE PREFERRED FARODIMENT®r 314 may 20
be individually pressurized via an air source Advantageously, t he annul ar

bl adders 314 inprove perfgormance in the rocess 8rOV|d|ng I ncreased
zonal control A% "c“ff’@mfbrlés@ﬁﬁl‘P%df%é%WX% ormapa¢ |1R MENGORESE ¥ ai r
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i nventi onyyg, a%gﬂglﬂkgﬁuﬁgﬂéﬁguratlon 400 shows a polishing belt 5 310
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by annul ar
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Figures 1-2 have been described in terms of the prior art. Figure 3 is a diagram
showing a platen configuration 300, in accordance with an embodiment of the present
invention. The platen configuration 300 includes a wafer head 302 having a retaining ring 304

15 and a wafer 306 positioned below the wafer head 302. The platen configuration 300 also
includes a platen 308 disposed below a polishing belt 310. The platen 308 includes a

pressurized membrane 312 pressurized via annular bladders 314.

During operation the platen 308 is placed against the polishing pad or belt 3 10 that

polishes the surface of the wafer 306. To promote polishing uniformity, each bladder 314 may

20  be individually pressurized via an air source. Advantageously, the annular bladders 314
improve performance in the CMP process by providing increased zonal control to the
pressurized membrane 312. Unlike a conventional air bearing, the pressurized membrane 312

of the embodiments of the present invention greatly reduces the amount of air needed during

the CMP process.

25 Moreover, a CMP process using the pressurized membrane 312 of the present invention
is not as sensitive to conditions as conventional CMP processes utilizing air bearings. Unilike
air bearings, the pressure of the pressurized membrane 312 of the present invention does not
experience as great a variance as experienced by air bearings when the gap between the
polishing pad 310 and the platen 308 varies. Thus, if the polishing pad 310 is pushed toward

30  the platen 308 in one area, the pressure in other areas of the pressurized membrane 312 are not



bl adders 314. As shown in Figure 4, each annul ar bl adder 3130 d&e08es a
thin tubular material 402. In one enbodi nent, the tubular material 402 of
each annul ar bl adder 314 is pressurized via air. However, it should be
noted that the tubular material 402 cangbe pressurized utilizing any other
means capabl e of pressurizing an annul ar bl adder 314, such as a 10 fluid,

as will bas affesise iy other hBRSRotli el Sher Mhill} & ki Il Gﬂdmane
312 preferably conprises a sr?oot h, flexib & %ra%lrerbggﬁl.gp&gélﬁ?é%ﬁze materti al s

i ncl ude; pesopdiedfmmreach ethéd con, thin netals (e.g., stainless steel), poly
ether ether ketone (PEEK), and Teflon. As previously nentioned, the

annul ar bl addeg; - r QVi. .increased zonal cantrol i.ng a [ OCEesSSs.
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.. Figure 5 is a diagram show ng a platen configuration
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bl adders 314 havj ng .varying sizes. re specjfically, the annul ar bl adders
314 decr eBESUFFd Vgea‘ﬁs Itylﬂ‘@g’&ﬁnﬁl%?mgf%a‘é‘?% that ghe Jyilarmaterigled®gan b t he
pl at en 30§resstRrRNiMlizie afdl bi BarsVR o ols L6l c i thin
about 10-%;Snm of thegwa gfrheg[gge. od?[c?ﬁﬁjgé? easgtr%\iflqg]frlllje]bxglH 0 |§rr%h%uc§faspnhe

preseHl . Dwd; aswEl br epparevt tecthosssskilled i theadn near the waf er edge by
decreasing the size of the annular bladders 314 near the edge of the

pl aten 308. SiH . S h ter. of the wafer typjcaly, requires
| ess resol uti oqr?:i,“l ? Egyué%%? &g‘ﬁn%rﬁ%uﬁg pgﬁfeargt(’:}%rcgmfﬁfso? tsgi‘/?%g‘r Zief‘ékggl"ﬂ?’ﬁgn
those at $iuimbledpseriald irchdeppalingethadied silibor) Wif nffalé .8, étsiRledd QM0 boedapnUl ar
bl adder copf h(gur ataL% 6%&)@ i n accordance with an 30 enbodi ment of the
pr esent i‘?’eré fopr, PEHO). and, fetlgn. hspragpusdymentinned thesnngino Blafdars 3feprovide
increased zonal control during a CMP process. To further increase zonal control, the size of
15  the annular bladders 314 within the pressurized membrane 312 can be varied, as described in
greater detail subsequently.

-

Figure 5 is a diagram showing a platen configuration 500 having varied annular

bladders, in accordance with an embodiment of the present invention. The platen configuration

500 includes a platen 308 having a pressurized membrane 312 pressurized via annular bladders

20 314. As shown in Figure 5, the platen configuration 500 includes annular bIaddérs 314 having
varying sizes.

More specifically, the annular bladders 314 decrease in size as the annular bladders 314
approach the edge of the platen 308. Generally, during a CMP process, more difficulty occurs
within about 10-15 mm of the wafer edge. For this reason, one embodiment of the present.

25 invention increases resolution near the wafer edge by decreasing the size of the annular
bladders 314 near the edge of the platen 308. Similarly, since the center of the wafer typically

requires less resolution, the central annular bladders 314 often are larger than those at the edge
of the platen 308.

Figure 6A is a top view of an annular bladder configuration 600a in accordance with an
30 embodiment of the present invention. The annular bladder configuration 600a includes

concentric annular bladders 314a. In one embodiment, each concentric annular bladder 314a of



concentric annul ar bl adders 314a. In one enbodi nent, each cdh&ewt200e
annul ar bl adder 314a of 20 June 2005 9 the annul ar bl adder configuration
600a fornms a conplete circle about the center of the platen. In this
manner each annul ar bl adder 314a can be individually pressurized to provide
zonal control during the CMP process. §o further increase zonal control
during the CMF process, the |length of each annul ar bl adder can be reduced,
as di scusaRdnRRXt bidideR obiRFABE 8002 fofthO4 ESmPlBe chcleiaBblit Fhdnte? of tHePhatdtl, €W
showi ng an annul ar bl adder” configuration 600b in accordance wth an

enbodi menin tfis traengyregehe atnuilarvaddern®l 4aTdas tenindivisiually prgskurizesbief prgvidezomsh 600b

I ncl udes conecentri | ar bl.adders .314b. Un]ike the e igent of . Figure
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the platen. Each concentric annul ar bl adder 314b of the annul ar bl adder 10
configuration 600b varies in size depending on a particul ar_annul ar

bl adde?' s 314 PigwFi sy t0p Viephdhopingeanaannyle blgder gopd grEtinR AP Mescatage,
during 2GR aRlchb6dient B ife pledeh fHvkrtion IPRSHAIRYbIALEHEch kit 6008 Rttlaed O- 15
mm of the wafer edge. For this reason, one enbodi nent ol the present

i nvent i oncorcarie agmdar bladdent Botb. n&alike e owlicelimendt g Hgurel &y, eashi nopcertde si ze

of the annul ar pl.adders 4b 1 t he. edge the platen. Sim.larly,
ol nen’t ol g TR o e Brropis el o5 ebRion Blon b PortuBls el Sy
central apsyut e RhRd iR FadR Rich @Bncneic! AhGISY bR 31 M9 5L thtanhiler BIAGR, Of
the platen. Advantageously, enbodi ments of the present invention inprove

per f of franeenfighratinP60Qhoysites B sizerdepending a4 partieplar serwdadiaidern 314 medmigio vi a a
menbr ane Bk%a%ﬂkm%gﬂ dsing internal 20 annul ar bl adders. Qher enbodinents
of the present 1nv #¥6n al so | nprove performance in CM applications by
provi di ng i ncreased zonal control via piezoelectric transducers. Mny

pol ynmers, cer afs msntiened aove dutiegs a {IMP pascessamere diffculty rpemeralht dogugsovithin zed,

about 10-15 mm of the wafer edge. For this reason, one embodiment of the present invention

increases resolution near the wafer edge by decreasing the size of the annular bladders 314b
15 near the edge of the platen. Similarly, since the center of the wafer typically requires less
resolution, the central annular bladders 314b often are larger than those at the edge of the

platen.

Advantageously, embodiments of the present invention improve performance in CMP
applications by providing increased zonal control via a membrane pressurized using internal
20 annular bladders. Other embodiments of the present invention also improve performance in

CMP applications by providing increased zonal control via piezoelectric transducers.

Many polymers, ceramics, and molecules such as water are permanently polarized,
having some parts of the molecule positively charged, while other parts of the molecule are
negatively charged. When an electric field is applied to these materials, these polarized

25 molecules align themselves with the electric field, resulting in induced dipoles within the
molecular or crystal structure of the material. Furthermore, a permanently-polarized material
such as quartz (Si0;) or barium titanate (BaTiQ;) will produce an electric field when the
material changes dimensions as a result of an imposed mechanical force. These materials are

piezoelectric, and this phenomenon is known as the piezoelectric effect. Conversely, an applied
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a CWP process using the piezoelectric
Unlike a conventional air bearing, the piezoelectric elements 702 of the embodiments of the

15  present invention greatly reduce the amount of air needed during the CMP process.

Moreover, as with the pressurized membrane, a CMP process using the piezoelectric
elements 702 of the present invention is not as sensitive to conditions as conventional CMP
processes utilizing air bearings. Unlike air bearihgs, the force exerted by the piezoelectric
elements 702 of the present invention does not experience as great a variance as experienced by

- 20 air bearings when the gap between the polishing pad 310 and the platen 308 varies. Thus, if the
polishing pad 310 is pushed toward the platen 308 in one area, the force exerted on the
polishing belt 310 by other piezoelectric elements 702 is not as affected as other areas would be

when utilizing an air bearing.

Figure 8 is a top view of a piezoelectric element configuration 800, in accordance with
25  an embodiment of the present invention. The piezoelectric element configuration 800 includes
concentric piezoelectric elements 702. Similar to the annular bladder conﬁguraﬁon of Figure
6A, in one embodiment of the present invention, each concentric piezoelectric element 702
forms a complete circle about the center of the platen. However, to further increase zonal
control during the CMP process, the length of each piezoelectric element 702 can be reduced,

30  as shown Figure 8.
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due to friction from the polishing belt. To provide additional protection from wear to the

15 platen, a sacrificial material can be positioned between the platen and the polishing belt, as
discussed next with reference to Figure 9.

Figure 9 is an illustration showing a CMP system 900, in accordance with an
embodiment of the present invention. The CMP system 900 in Figure 9 is a belt-type system
having an endless polishing belt 310 mounted on two drums 910, which drive the polishing belt

20 310 in a rotational motion as indicated by belt rotation directional arrows 906. A wafer 306 is
mounted on the wafer head 302, which is rotated in direction 908. The fotating wafer 306 is
then applied against the rotating polishing belt 310 with a force F to accomplish a CMP
process. Some CMP processes require significant force F to be applied.

A platen 308, having piezoelectric elements 702, is provided to stabilize the polishing
25  belt 310 and to provide a solid surface onto which to apply the wafer 306. Slumy 904
composing of an aqueous solution such as NH,OH or DI containing dispersed abrasive
particles is introduced upstream of the wafer 306. The process of scrubbing, buffing and
polishing of the surface of the wafer is achieved by using an endless polishing pad glued to the
polishing belt 310. Typically, the polishing pad is composed of porous or fibrous materials and

30  lacks fix abrasives.



edge of the platen. Unlike an air bearing, the enmbodi nents & Jung208b esent

i nventi on nmake physical contact wth the polishing belt during the CW
process. As result, wear on the platen may be increased due to friction
fromthe polishing belt. To provide additional protection fromwear to the
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What is claimed is:
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sacrificial material 914 is indexed as the CVP process progriddd8%s2045, thj s
manner, the 5 sacrificial material 914 is worn, rather than the material of
the platen 308. Hence, the piezoelectric elenments 702 or the pressurized
menbrane are protected fromwear caused by the friction of the rotating
polishing belt 310. Although the foregoing invention has been described in
sone detail for purposes of clarity ofl%nderstanding, it wll be apparent
that certain changes and nodifications nay be 10 practiced within the scope
of the appended clainms. Accordingly, the present enbodinments are to be
considered as illustrative and not restrictive, and the invention is not to
be limted to the details given here'ﬂ t may be nodified within the
scope and equi val ents of the appende nms. What is clainmed is. 15 20
June 2005 13 CLAIM5S 1. A systemfor inproving performance in chem cal
mechani cal polishing (CVWP) 5 applications, conprising: a wafer head
capabl e of carrying a wafer; a polishing belt disposed bel ow the wafer
head: and a pl at en HaVHFY far BB RerfsRance i slrmiedl mgchanicabpelisbing (gMPR| t |
the platen further including annular bl adders di sposed bel ow t he nenbrane,
wher ei A t ABPliCAWRNSegonyIrisWEer s are 10 capabl e of exerting force on the
menbrane. 2. A systemas recited in claiml, wherein the nenbrane of the
pl at en conpri sesater begdicapable d¢flcaxyibg e watirerial . 15 3. A systemas recited in
claim1l, wherein the annul ar bl adders are of varying

a polishing belt disposed below the wafer head; and

a platen having a membrane positioned below the polishing belt, the platen further
including annular bladders disposed below the membrane, wherein the annular bladders are

10 capable of exerting force on the membrane.

2. A system as recited in claim 1, wherein the membrane of the platen comprises a

soft and flexible material.

15 3. A system as recited in claim 1, wherein the annular bladders are of varying
dimensions.
4, A system as recited in claim 3, wherein annular bladders near an edge of the

platen are smaller than annular bladders near the center of the platen.

20

5. A system as recited in claim 1, wherein each annular bladder can be individually

pressurized to exert force against the membrane.



di mensions. 4. A systemas recited in claim3, wherein annul8/ut Hder s

near an edge of the platen are snmaller than annul ar bl adders near the
center of the platen. 20 5. A systemas recited in claim1, wherein each
annul ar bl adder can be individually pressurized to exert force against the
menbrane. 20 June 2005 14 6. A systemagg recited in claimb5, wherein the
force exerted against the nenbrane is transferred to the polishing belt to
provi de zonal control during a CVP process. 7. A systemas recited in claim
5, wherein eadh anmusdyatermbdsadded in slajpt £Swhetdiz €@ fbredexdried iaggns tigasemiFancA
systemas recited in claim5, wherein each annul ar bl adder is pressurized
utili zi ngisa@ahdféttiddoe the polishing belt to provide zonal control during a CMP process.

7. A system as recited in claim 5, wherein each annular bladder is pressurized

5 utilizing a gas.

8. A system as recited in claim 5, wherein each annular bladder is pressurized

utilizing a liquid.



