;e3eM-2M . . / OFOf X262T2Q ; WO 02/ 49806 PCT/ USOL/ 50810 BELT POLI SHING Aﬂ\)
DEVI CE W TH DOUBLE RETAINER RING 5 10 1. Field of the Inventi on BACKGROUND
OF THE | NvbNtkéds This invention relates generally to chemcaalsosmhani cal
pol i shi ng apparatuses, and nore particularly to methods and apparatuses for
i nproved edge performance in chem cal mechani cal polishing applications via
pl aten active retaining rings. 2. Description of the Related Art In the
fabrication of sem conductor devices, there is a need to perform Chem ca
15 20 Mechanical Polishing (CWP) 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
‘havi ng di ffusion regions are fornmed. |In subsequent |evels, interconnect
nmetal lization lines g patisRiie etk Qreeivobed RETEOMREshed to the
transi stor devices to define the desired functional device. Patterned
‘conductive layers are insulated fromother conductive |ayers by dielectric
materials, such as silicon dioxide. As nore netallization |evels and
assogi ated dielectric layers are forned, the need to planarize the
dielectric material 25 increases. VVthout pl anari zation, fabrication of
additional metallization |layers becones substantially more difficult due to

the higher variations in the surface topography. In othernammm
nmetallization line patterns are forned in the dielectric ,mmm’mthen
metal CMP operations are performed to remove excess netallizatiQf,,,
applications include WO 02/ 49806 PCT/ USOL/ 50810 2 pl anari zation ‘of
dielectric filns deposited prior to the netallization process, such as

di el ectrics used for shallow trench isolation or for poly-netal insulation.

i i N

polish one or both sides of a wafer. S Slurry is used to facilitat
enhance 1t HGefdVt tAPBhwintiel- Sl urry is nost usually introduced ont o "§*BVi ng
preparation surface, e.g., belt, pad, brush, and the |ike, and distributed
over the preparation surface as well as the surface of the senlconductor
waf er bei ng DRHi$ enwenpoillrs]la@d geperaby H@rqhewaér@?féﬂ@@ﬂbwltsh@g@@afﬂt%és@ The

di stribution i eral | c shed b 0

the pr eﬂ’&?rﬁtli’%ﬁ Lgﬂﬂf é%énéﬁ?% ar?%%nn UGy ¥?1hgﬁyg%§{e@%§ g?l%l er anélthe
fricti Of}ne?dhﬁﬁitcﬁ%d%ﬁm@ ?pﬁdaaoﬁsem pREALCHOS ret@hiag rivgsl t he prepar rat i on
surface. Figure 1 il ates an exenplary prior art CW system|10. The CWP
syst §m 10 in Figure 1 is a belt-type system so designated because the
pre;} ration surface is an endl ess belt 18 nmounted on two drunms 24 which
drive the belt notion as indicated by belt rotation
directi %ﬁes&rwﬁggo@é&kﬁ# 2 is nounted on a wafer head 14, which is
rotated in 15 direction 16. The rotating wafer 12 is then applied agai nst

the rotating el fABrivitfoR &f k@hieenduct? @REREPtHesd i aGidedPIoopsfism GhemicalP
processes require significant force F to be applied. A platen 22 is

pr ovi decMBdlaQiQabMOhalang HEMR) pperdtionsd inclnding wotishing,sbyifiag sands walsr $iraginghi ch

to appl y.t he waf 12. Slu 28 conpesi u S

Nmﬂpohmwa@an{ sorpin ip e oEE LR SR B pt A0HF @HRaRER ChL BB SHERES
of e V@ tila%msi'ai‘e Az haviah &ffusioll RiondO akdlftbimiel. anth pRbseyletg l@ialst he
surface 0 ihe wafer 1s achieved by using an endl ess polishing pad glued to

bel t 18.infeyginnedt! metdilwatipn| lireki avg prttrmied ashplesuivally qmmmt@i & the fapsistor
t | d | f br as det ai | ed

Comvent | GAVEes (@ dgine b6 dered Toncicanl deyiie: daftemmed fonbicRm Fpal infitafe from

.pl aten C&géan a&;‘%ﬁaﬁ bg&L bRy fﬁfchfa@@ﬁlcaﬂ d@idad. h&s o ﬁletaa&aaén

positione 14 T waf er head 14 includes a fixed
ret ai ni nigvéls agd Adsoctaedd melbcmctlhwrm\a‘befonﬂﬂi ithre wesdli toipbanatie¢ tw didlectriauterinbad

.14. Between the wafer head 14 and@i_) Iat 6@%{2 IS th% ol.i shij gr d and
bel t2518. Incyeagss. tWihoitaplapatizatipR,q na?t tipngl XAty Z%H&\R/alraé( é?‘?"'“mes_
pl easur ecl,f?gEagﬁgl F?P ﬁlo're[s Iaifﬂgul aqe ?@ﬂlebﬁilgﬁerl@mahbh'ss irPBRVduEHaBd tohogtBhy.O'ln Ofthedi I

upon whi he ma
applications, metalhzatlon hne patterns are formed in the dielectric material, and then metal

CMP operations are performed to remove excess metallization. Further applications include



WO 02/ a9806 3 PCT/ US01/ 50810 The CMP process is often used to renove excess
fil moverburden , such as a |layer of copper or oxide dielectric. However,

t he priorwerceiveber head and pl aten configuration 30 typi eaiTigsogsisses a

hi gh renoval rate along the edges of the wafer 12, and a nore noderate
renmoval rate in the interior of the waf2r 12, as illustrated in Figures 3A
and 3B. 5 Figure 3Ais an illustration show ng positional information on

t he waf [ ' t he
contor aperplzediRr L AILE OLNERR PRS0 RCLHERGN BEIRSS phasaban
edge as pedidrishallowl ti€nchrisoladbivn cﬁnfghpolmﬁtalenhg@tm position | 00. Measuring
the renoval rate of the polished |ayer on the wafer 12 at each position 40

Figure 36 1< 18 by RBAT 95, SHOGNYOA TR, HRRF SHG oRutel prHUER SHO0R Wa er
h
POSI | onfl b, BuB R SRInpEk, CUPI PREAE B and BoRIOUR BB BPY Wiy e

*r enoval eedgeo evvaer 1S exire rgh relative to

renogal Slaire 1salﬁsedttd5l ¢iciirate dndenbadke thd QMP bimaﬁmf eSlusnyrlﬁ anat ustiallg inteodaced
result of the retaining ring 32 interfering with ol i shing of the

exposed Y@ aMmaying preparation SW&&&, helk pag; 'alréﬂbsa@déhfah ta@fdudm echpver e

f
the. i grPtPRiron BB S0 i 86 s8flosior e entrihoa QP Wafel b Bthe e AR o
become r@nddek, prepired tisrdhh@f@IeﬂPyP@f:és@Ct’th AR tebidioht ¥ gbhcﬂg\l/g aoedmpllshad bbrﬂa

vi ew of the foregm ng, there is a need for an inproved process t hat
mare cl m@namn rof ahey oxamenteaf the prepatatiem serfacey mgn@mnqnh of mmepnmég@or The

d sh d w.for fin uni of .wafer, ed remqmoval rates so.as to
e e it dhlthe SttRicriaiethebufendfle pmibBl ot RS TAbreb b &R RS -
| NVENTI ON PCT/ USO01/ 50810 Broadly speaking, the present invention fills

these needs bpigaeON ilflistites AnicXBiPMAH pAEO&T IENIP QfyBRAC 0. MEthE TMPQsystemCMPin
process using a platen having an actlve retaining ring. In one enbodi nent,

a syst erfiigae i mbﬂrﬁ-lryge eyﬁg%n,m@rdeengnﬁn@ bedanseathctmmamtionrﬁ@cﬂa%wcﬁal endless belt ng

v or s onuited So R € frumt i FEh o B weftrid f a1l lGRSH O KSR Ee T BRB o

of _ext engl i i tEcﬁfaI atblens. Rt Ui‘?s #BEREd BRAdvdfer ReaBA4] SRicRGs Rithbd 12T i d

di spose el owt e polishing belt is a platen having a second active
r et diSni ndjrection 16.aPhdr@atirdg wafee s ischereapplied agandt itherotdlingibely 1<8p)attaa fayee F e
first active retaining ring and(t:he second active r t ai

control |%a°m511%br%91\/9'ép%§%st iSoRs CVE Rregseses requie SEHB ? gﬁ B%PEP? efjh&
adj ust i n@ nt%@%%’ﬁﬁo’i/faaeh'rtgtgﬁygﬁ? HRRYA8 4fdlS p%vx&é‘& s&?cg&rpicce Bﬂﬁ Wi [?fq %dgf‘i‘y

anot her di'me or 1 nproving-ed rmance in c

mechani cthb waddri hi Slprey 38 d:c:mposmgsof an ﬂ;uemimﬂnhom Sllchla&|NH40H onMe:nontaaanig is
provi ded_having. a first active retajning ri ?%EF addi grl on, a pI at en. havi ng
a secondisRarsegebrastvei nartigles is ipjroduces wRsiraum of Jap wher A2, Jhe el sexukbiieng

ringg s ﬁjghﬁgg&ﬂgagg%ﬁﬁ tgggﬁr@%e%ﬂﬂevxs %aa'aﬂfeo%l H]ﬁgyg 8n %ﬁ&m%ﬁ&mg &Y

t he 'Secon IS eXx rst actirve re I N1 ng
ring is glaéd ached18.| Typibaldy, s pelishingqaidtié oaaposeduf rpokousfor tfibtousahatetidlngndel t

i's maintai ned throughout the CVP process allow ng inproved edge
per f or melaels fix abrasives.

Figure 2 is a detailed view of a conventional wafer head and platen configurétion 30.
The wafer head and platen configuration 30 includes the wafer head 14 and the platen 22
25  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. Often, the platen includes air holes to provide
upward air pleasure to the polishing pad and belt 18, thus providing a cushion of air upon

which to apply the wafer 12.



A platen for inproved edge performance in a chem cal nechani cal polishing
process is 20 disclosed in a further enbodi nent of the present invention.
The pl at efgolaabgedes an active retaining ring, and a neans poarusexsesiei ng and
retracting the active retaining ring. Advantageously, having the active
retaining ring on the platen provides p3ecise positional control allow ng
the reference height of the active retaining ring on the wafer head to be
set. This all ' ' '

nteract on b EQ oaps £ PR o RoLLl R B IRRE, A MR b
fixed i goppedi dri oxidbydidlkdtivi Hgwevee, thewpdor et avafembead mgl piatdnheonfiguraion 30

hei ght, thus allowing the lower retaining ring to be an active or passive
wposi ti ofwrcalneausss 2 bigherempygbeate along the edersagfethe ovalem &2, alem mass, mgderate
becorme %8;8§6§9§tﬁ§1§ ﬁ%‘iﬁ!&ﬁo} & hOWaRY &Qeésﬁhh&&t %%LHE% 9R:anfi3kEN 1N

conj unction W € ‘acconpanyi ng drawings, 11Tustrating by way of exanple
‘the principles of the invention. 30 WO 021 49806 5 BRI EF DESCRI PTI ON OF
THE BRAW NGS Frgurk 380ik/anGRidirafibe showiap positiondl dgfeiationdr thefwaferni. Hubaafenges

t hereof, may best be understood by reference to the foll ow ngﬁesg{ei pt i on
t aken i l2daeipdeschassiongl designgtio WharIR Hig centshioh e Wafer 1sjpaked assthejqgigin 1

illustrates,.an r ri rt . t i i i ew
of & cotbenith A% BERRE iR ddB 8'oolih 08 T e e inGyreBf o RGR 400,
illustr Méé%ﬂriﬁ?% fRehoRaiStatd 6k pbldted N@ek @A the wafee 10ak each PosgionetBlurig &
graph showing the CVMP renoval rate as a function of neasurenent position on

a waf er convensiopal GMPi mgeess tasnlisintthegraph ofBigspedBt i on; 10 Figure 4A is a
retaining ring configuration for decreasing the renoval rate at the edge of

" e od f A e e
28 0% 1 et aiEG T i S50H o0 hETRE TN RindyAEreRd SOF Rincli SEpRRE PO 7
edge of friafa@lonvértioAaCOMIBH e atitint T Pdho@MCth8RHPhFD, tHeGeRbAA etk at théedpe ON;

Figure 5 is a graph showing the CMP renoval rate as a function of wafer
posi ti orof1be Wafer imexireidy highmelativmtouhe rnevabraie f atbenposiions AQalona dhe weker

T oot harsiciat i s Srennor P Stimntcit. 52 St ahe b ok pdlsHitlrordnd Bfhsea
Process, vk ﬁﬁ&%ﬁ%@ SErtMe i d A B Sh R rishibs bhheREGRSIY ringVE Advepiely Aitayr e

7 is a diagram show ng a detailed active retaining ring configuration, in
20 ddécortamafervpdiishiap. esbodkisuieof thefhighh eepoed eate at theadge ofi theawaferrsugface, thei s

a perspective view of the retajning rjng 41Q of the platen, i cordance
with an \é#ﬁb%ﬁ&%mayg*ﬁcqrﬂ%r%né@%mm&mﬁaﬁ%ﬂdrﬁ feCtS\Péﬁ auflindatise vt 2o/ 50810 6
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

In view of the foregoing, there is a need for an improved CMP process that more

closely maintains an even removal rate throughout the CMP process. The method should allow
for fine tuning of wafer edge removal rates so as to provide an evenly polished wafer surface.

20



An invention is disclosed for inproved edge performance in a CVMP process
using an active retaining ring on a platen. The enbodi nents of the present
i nventi onwiy@@4bghe an active retaining ring on both the wafggiriRaadesand t he
pl aten. The active retaining rings provide precise 5 positional control of
the polishing pad relative to the wafer4edge, allow ng engineering of the
pad shape and interaction angle with the wafer edge. In the follow ng
descri ption, numerous speci i I 5 i h in order to provide a
t hor ough under st andi ng of t f wi |l be apparent,
however, to one skilled in the art that the present invention may be

practiced wt : I WEid j . t: ded

‘i nst ances, m%g(?gx%%@ g% g%%];slt itgp g‘ggmﬁfg\?fgh%ggﬁl cggsle]%’ Iggglgﬁkoagdﬂﬁ)ﬁovgeteaﬁ in
or der ngjerformanveanethsdforl yCMPSprocess ukiag arpisten having antattive rekiigng eingl i3 ohave
been described in terns of the prior art. Figure 4A is a retaining rin

-conf i gureabodimensoa sysemdtos IMREQViRg edge patasance iy @ chemicab meghpnicsd polishiRgr |

g Scortrgss it isfo8fa Te Sh il andhods " uRic iR hépERt v  RArf Ot O
retai ni ngafes Mhd4R4udesch Rrskadiee réaRinOsngd tasie diekrnsibh endedtRttidie aBeléW2he The

active retaining ring 404 is capable of extending and retracting fromthe
waf er hewaferbaad is ppolishies ibakir and disppisdi halow ghe polishing belt is Heplpignihaningga
belt 412 relative to.the wafer .edge. Fur.ther .sh .in Kigure 4A. | ,

ol at en 26801 S8 B 8 oSt R erlefoipu oG X oy BhAHE Sodition g it
active riidé itdlfingiritg 2hd hdetond AUV k& aidingorid L8l HedoaftelléPlopaeViild fositdondd
provi de increased positional control of the polishing belt 412, e platen
408 16f t eoonirsl foir theepolisbingdett, fhue admstig arshdontrolling the repadval mtatitheedgsoifitbéies
the surface of the wafer 406, with a very thin air space, referred to as an
"air bea‘?’?fﬁb", bei ng defined between the platen 408 and the polishing pad
412. It is advantageous to maintain an air bearing between the platen and
the pad to Prgmpt@hdOERibEMnteRr, ™ PRkihsHi 08 Hprofifg Saeb ap&fcthance Wl dhefitcal
reduce friction fromthe belt/platen interaction. Specifically, the

pol i shi ngeahanicelr puliskingapphetionnisrdidclased. ubiitiajlyaa waifer hoadiisi prgvidadhavinga fiish
the air beari n%é_ air so%ce hol es can be.forned i.n the [t)l.a.ten, 408 and

ar r angeiCiiie ESABME NG N AGdision: & petery RaYing faccOBA A Ve FetAiRDE Sing s Rroided: o
t he jqut e - 0l at i i ¥ | i

zond i fhef HAE aBfive RBloR £ - Bebdlurd B9, 0000 s BB s Eidbe B B

di r ect edTlidn thegbcdnideactioé esaidingiring ip extesdudremd théfisst estivehbtamimgwing iseetrdcted.

bearing._  Air is then exhausted past the. platen edge, As shown in Figure_ 4A,
the act i Methisemanngrn gositipppd aentroh A ther polishites belt Y rr&ﬂr&alaeé ithroBghoyt dap &g
each ot ~ 1 Nei it should be borne in mnd that the
di amtet@ggggglléﬁlgggg@?@e%?g Pt ngg{“fehgs 404 and 410 can differ, as needed
by the particular system As nentioned previously, both active retaining
rings 404 andAjlilemfe imppaetdedgd paférandesin ackibmiedl masrhamigal pblishing ptactss is o
extend and retract allows the active retainjng rings 404 and 410 to cl anp

) . ! g . .
t he %ol i disslosgdpa) & further saahodiment Rl rihe Preseat, nyentinte cf8e RlRisn dnchies aaAtVE|
of the palishin elt 412 eql.Sen oS L 09! hshi L eont k
pr ovi dedg%'/ﬁ{}%eggg‘bc? flrrén € ﬁ% fg’f[ t%ﬁ;l)%sdéltrc\lt (}i&?]el\?gﬁ ig% aaPl?\ée\?gHgbnt orﬁrfg'ng
of edge givaedgeodly hdvadyitegadibeneiiningaing e filke phaterl providesrgédsen pogtionahg
configuration 400a of Figure 4A, the retaining ring 404 of the wafer head
402 i s esangnliadowingithe refpreneeheiphii ofhe apliveretainipg ting qn thesyafgdwpad do be set.

rbod rofis Apa MielfhersrfheSiirk, BERf the Bagf HiBe o Y b terllbni ity phe wafer,
{the xpaf ep. additic) g @we téthiRindting &6 KEOAxah pRitioady dimiding tedbwen@tdihing

410 positions the polishing belt 412 away fromthe edge of the wafer 406,

t hus reddng e theheorsaed haight fthuo allewiagphe devergmtaining rng tacleean aetije o PAssivhe
polishing belt.412. .The reduced force at the.,edge of the wafer 40
bonsequePTaLadial ' Liber Ees and adEndieed RE R tortiongall WEORF appdient from
addi ti ongle RNBWIREHE@ATePdeddiPtibRdtakBRRE RAFNEHSE WAt ﬂfenad@bhipaﬁ,h@% \Wedvahgs,t he
enbodi ments of the present invention also allowincreased renoval rates at
t he waf eillusidgfing bysway0ofstxemplathg pringiples pEthermyaniono Figure 4B. Figure 4B is
a re:;’(gi ning ring configuration 400b for increasing the renoval rate at the
edge”of a wafer, in accordance with an enbodi nent of the present invention.
The retaining ring configuration 400b i ncludes a wafer head 402 having an
active retaining ring 404 and a° wafer 406 positioned bel ow t he wafer head
402. The platen 408 is di sposed bel ow the 25 polishing belt 412, and

i ncludes active retaining ring 410. In the retaining ring configuration
400b of Figure 4B, the retaining ring 404 of the wafer head 402 is

ey . A A N Y b1 o, A - . N 1




30 retaining ring 410 positions the polishing belt 412 closer to the edge
of the wafer 406, thus WO 02/ 49806 PCT/ USOL/ 50810 8 i ncreasing the anount
of force @nhaeghéagai nst the wafer edge fromthe polishi ngpdraido14dsdo The

i ncreased force at the edge of the wafer 406 consequently increases the
removal rate at the wafer edge. By adjuSting the extension and retraction
of the retaining rings 404 and 410 as shown in Figures 4A and 4B, the
renoval rate at the wafer edge can be controlled allowing 5 inproved edge
per f ormance during the M@DESSRIPE INOE THE DRAWINGE 500 showi ng the CWP
renoval rate as a function of wafer position during a CVP operation using
the active retaining rings, in accordance with an enbodi nent of the present
\i nvention. AsThshiswention, ttegetiapr apith Santher tadsanteges iherepla reayabest the wndgestasd bhe
waf er can,be d euniformrelative ta the renoyal rate at ofher' .
osi 11 orEreaeRp Praojar deffriiog ey HFepGupedion PR sch i falinedir g ine
-edge renpyp: rate via the retaining rings. As a result, the wafer edges are
nore uni formand the risk of | owK copper peel at the wafer edge is reduced,
as described below Figure 6 is a flowhart show ng a nmethod 600 for

i mpr dvi ng edd@gwerlfilnsteatescancixeinplpry pOvPRrpEMEsysten; n accor dance with an
enbodi nent of the present invention. Preprocess 15 operations are perforned

in a preprocess operatjon 602. Preprocess ' inelu p.ng the
wafor 1 o ol BEHCAG® BsNeR VNt har e enal B CAC3Re R ERRLERT T b
apparent to those skilled in the art. In a renoval rate reduction operation
604, the waf eﬁ‘igﬁh@% {s@hnailidtAdof ER@ving pesitiend adomndionta the dafm; r et ai ni ng
ring is retracted. Qperation 604 is used to reduce the renoval rate at the
20 edge of the wafer. As previously nentioned, extending the wafer head
retai ni ng ri ngigaed3B d3 pagreph ghawiag phe (P remaydiralg a8 adunssiontofgneaspreanent
polishin elt away. fromthe edge of the hus_ .reduci ng the anount of
force ap%fsf ) %W&fdwgﬁgpgéﬁﬁ%vepggﬁwBB%rfltls{%l}’ng belt. The reduced
force at the edge of the wafer consequently reduces the renoval rate at the
vaf efg edge. | FigaRdiA isoivetdififg HRg Y6EiburfionViat ddcadaginglthd fetnoval @ie 2 dgeedge of
protects | owK copper peel at the edge of 25 the wafer from peeling. Next,

i n oper aa wafer,d0@ccardance Witham enghagimeni@f therpgesent iavertion; ext ended, whil e t he
waf er head retaining ring is slowy retracted. Operation 606 increases the

removal rate at the edge of. the wafer. Retracting the fer; h et ai ni-ng
ring and ext eﬁﬁFWg&p}saqg eHmpg Jngic Ibﬁgqr?'fbo"p%’é}&Cfegﬁgg%eer&%%ﬁlsﬁ%ﬁﬁag tl%eec%c@la o
closer touhtg igde@r@inck RAVE @hbodié of B Rashi@védtRnanount of force 30
appl i ed agai nst the wafer edge fromthe polishing belt. The increased force

at the edge of the WO 02/49806 PCTIUSO /50810 9 wafer consequently
i ncreases t heFigarendds ar graph ghowing the f@YIP aggeval| fateopse p fon@ioncefowelse PReitien

dge s i gals] . ed h l.i shing. B '
pEE R R R R R s T
of the wgkefresthiilvérg@dced ri sk of peeling the copper. 5 The wafer head

retaining ring and the platen retaining ring are both retracted, in
operation 608. Retracting both retaining rings provides a | ow defect

fini shing to Figerenafien, flewchagnshowing armethed fay improvdag efgry performaped dudng:8 .
It shoul not ed. t hat .al t haygh fixed rin olishin tQvi des | ow defect
gener at i gh@?ngesarx&agg%rdgrbcm\yl a’h‘&}{}g I&S‘éts&g?eo?/rf%eg 1’%}9&%?1“(% active retaining
rings of the present invention provide nore desirable wafers. Thus, the
embodi ments 1fjcafe tNes RAr 8REAIN isHYWg! & NchiiRE SiolivE Vretitin®Qlidy @6nfagiration, in
retai ning ring technique, as discussed in operations 604 and 606, and a

fi xe2D ri acpordanbmivith@n embodimant of the presenfjovantioniand08. Post process
operations are performed in operation 610. Post process operations include
conpl eting the, CMP, process and .ot her, f . r.akl il L .he
apparent to tﬁi%léeg Z}Peéﬁpelcﬁvet Yfgwacgttb&%ga\} lﬁé §§§§3‘% ?fy)ﬁ‘eﬁ’y&?’?ig“ %%g}%\gf% {yétﬁ

et ai ni ngp einBEdiRRnt HEthB st iRveavibales




15 precise positional control allow ng the reference height of the active
retaining ring on the wafer head to be set. This allows precise engi neering
of bot h te ®Aagkighape and the pad interaction wth the wafpgrudofysesdeli tion,
the lower retaining ring can be fixed in position by shimm ng the | ower
retaining ring to the correct height, tBus allowi ng the |ower retaining
ring to be an active or passive positional control. 20 Figure 7 is a

di agram showi ng a detailed active retaining ring configuration 700, in
accordance w t hDETAMEDIDESGRIPITION OF(FHE PREFERRED EMBODIRMENTS ve
retaining ring configuration 700 includes a pl aten 408 and an active

retaining ring 410 di sposed above the platen 408. D sposed between the
.active retaij wv'enh@l lﬁl@s‘éﬁ%PdtﬁQé igproveth eésﬁepqrgor@ﬁn%m % AP Progessesing a6,

Preferab cYWe }eﬁ gﬁ{{"g P!a 9 T embs mgntg %¥ ﬂlegppr@ée% vl ﬁx{&%d&?&tn%pve

H704, 2 arnitng ring 4 erate prope

“retaini rt@ta{mﬁlgnﬁ’%] oﬁ Bethwaé afdrgRad bk Be %‘%ﬂt@iﬁ PisSdctive Rethinih@tinpe |prd\Qd1c priecise
pol i shi ng bel n one enbodi ment the 02 ranges between about 0.5 inches
and &boupositionalctpatrol ahalerm%nshlpg ardrelplive whibatwaferedgacHlowing guginesring, oftthe

hei ght H7Q4 nges_ bet ween ou 5 i.nch ut. 1 inch.. and nost

br ef or ati) Dapt b mEAHIH e S B MasB e o FOR B s pteRe huRbs

i nfl at abjpecifib akels #0Get FoMB e drBerdfl phovitice & IHEBuEIP uhh&sfaﬁﬂﬁ\? Néfhe pregent 10
to push the retaining ring 410 upward, thus extending the retaining ring

410. | n iaveition) étrwﬁhbm@paremhélqumtcamwmmgﬂddéhe 0 éhat the Meseaéfuvan@m may

all owi n theretal r|ng4 t.o, fall N hus retractin

retai ni iy PRAGCeAIY! h?“ﬁ eP% all pfithess g‘ﬁ %@’ﬁ& f%@iﬂw‘r SEANSEH evg‘i[”t gﬂ%’?
706 n l; t

donrr F1578S éﬁ?iﬁaﬁ%"‘eﬁ’ée?’e‘?sﬁﬁ%ﬁgﬁ Bl iy Uit i Ry IO R rsens
retractiiamemiont he retaining ring. Al though not shown, an inflatable bl adder
or piezoelectric nDtor can al so be used to provide extension and retraction
to the retalnln n t he waf head as e 8.s a ers ective
U ew of the NBEShINGhYerksoR S6Rcood HE AR DG e B e IR AA AR A EATE
enbodi megf, Pgi%haﬁ ngﬁ@ﬁﬁ"ﬁecfe'aé’iﬁgtﬂh ERmVT REEN 1R e seﬁlwa?é}eﬁk acrc&eaﬁ@ct WitRi N9
rlng 410 o odi nents o e present InventTon often 1s used

conj unctamembbdimeat pf meepreé@ﬂ ihveattions e’Ehearet:anmghag configucatempgitiat 1n‘cludes a

poI [ Shl ng pad during rocess. Wen in _thjs mapner ne
afgbheadrﬂ%}awg@ achyeriBiE gg4047 3 NS cposﬁgqn@é bl thepats o

WI dt h of c to
pass acr%é@%% "Traclifd Rehitg el 4?%‘33%&‘5{“?’5‘*’?%@ 5 S W 1 Fuler
mai nt ai Nikgadaod o PR mlcﬁdﬁﬂd [i]o'Ei'thEﬂ @in@d] 6ethaipolistgng belg 412 Relitbvectorthe eafehat
one nethod of activation, such as using a bl adder, manual shi mm gﬁrghe

i

adj ust i neflgeaRerther showen in Rigote $4.nlg aglafer rQd dwav@dzbebm therpplishing bait

ehod metenaf® S 6BV Hhafing e (AR MRt oxledlild Bl Blrectng go

The 70 1 hevRE iRRased @iﬁcn&bwntﬁﬂtoeuﬁﬁomnagbelbem ng gener at ed by the
pl aten 408 over the W|dth of the retaining ring 410. This allows for

increased flexibility in the CVWP_process and reduces wear on the retaining

ring 410 fr onThmbla%I“i(E (fien ipelaselysparedirpmapalishing prd g5 Belt 412 et Bolishes the

VRIYEN0 S RRSEY N MRS, T SHBS eling LAl SPEade, Sy

addi ti onggfiieldeiven tﬁd Hlateneids ah@ tﬁé‘{ﬁ)li@hﬁ\g?ﬁd 252408 aﬂﬂﬁhtﬁ@o@b o mgmtmmgn 4itO0,
a sacrificial material can be positioned between the platen and the

pol i shi nhedsimgtbetwien the@latén end therpadetoi pabmpte pewefunifpsmypdlishing gif|the gurfage|as

over he aten 40 esc | at ed U. 2at ti0
o743 ga Bl B ipied ricin- S8R e Heltftel i Eaborergeri R e PRIER bR
I'N CIVP Agfﬂ_g&%mwﬁ LW 8Bart for egm ng invention has been described
in sonme detail for purposes of 3 clarlty of understanding, it wll be

‘apparent that certain changes and nodifications nay be practiced within the
scope of the Apporidtain the pivsbearing oritlispyyrs holasecaprhes fasmed b otlie rmbaten 498 cand

arranged in concentric ring patterns from the center of the platen 408 to the outer edge of the

platen 408, Each ring establishes an air delivery zone. Air from an air source can then be



WO 02/ 49806 11 PCT/ USCOL/ 50810 to be considered as illustrative and not
restrictive, and the invention is not to be limted to the details given
her ei n, by oamygobe nodi fied within the scope and equi val ercy/sh1/50320
appended clains. What is clained is: 5 WO 02/ 49806 12 CLAI M5

PCT/ USO /50810 1. A nethod for inproving edge performance in chem cal
nech?nical pol i shing applications, conprising the operations of: providing
a wafer § | fUASE 48CHd KET; I 4 b rei af gf il

o 11 o eEd hl e HoIGH il BEUTEE (U GpIBing I Br il £ S0 e
r et ai ni reghmistegl pasdthe pthitergedgbe first active retaining ring and retracting

t he secgnd active retaining ring; and extending the second active retaining

'ring and retracting the first active retainjn i n 2. A.net hod. as

][_eci ted in clf$horn IPB:IE‘E‘HEAAe(‘}WF@? FRATIRE rﬁ‘ﬁgf‘é% P‘gi}ld’wplie&r?‘ﬂ}fﬁerﬂj’s’ﬁ’é’f‘ﬁdt he
I rst acti i 0 i NG n ' et.ad ni | -

ot hod EPYank B hAitld Bl BoREra H AT ORI thacile didmelrs
15 et ensfatle atwiver etdimiag ethgy 494 andl410dn differn as adededtivethe galticuter systemacAs ve
retaining ring and the platen, 4. A nmethod as recited in ¢claim1l, wherein

t he secdhentivaed peevieushy, hoHy agtivegretaining riage 484 and ﬂ@t%@e@fﬁﬂw exfending and

pi ezoel ectri.c it t ti _— :
Pt e TEriipg HR G i SR SHRAURER AdSREE ROVl FEBTUOA Bl 450 1O
active r@irp theolishigg i be YL Shebwbeds thighl @ipagvidé rprévises positiondd edopiro]l af the

cushion of air is maintained between a polishing belt and the second active
r et ai ni replishing beli 4l Ag The precisecpositionalpolishiag beli cpatmelRyoyided by the embgdiments

02/ 41%8060f the present invention allows controlling of edge effects and standing/harmonic wave effects.

In the retaining ring configuration 400a of Figure 4A, the retaining ring 404 of the
wafer head 402 is extended, while the retaining ring 410 of the platen 408 is retracted.
Retaining ring configuration 400a illustrates how the embodiments of the present invention
reduce the removal rate at the edge of the wafer. Extending retaining ring 404 and retracting

15 retaining ring 410 positions the polishing belt 412 away from the edge of the wafer 406, thus
reducing the amount of force applied against the wafer edge from the polishing belt 412. The
reduced force at the edge of the wafer 406 consequently reduces the removal rate at the wafer
edge. To provide additional engineering of the pad shape and interaction with the wafer, the
embodiments of the present invention also allow increased removal rates at the wafer edge, as

20 shown next with reference to Figure 4B.

Figure 4B is a retaining ring configuration 400b for increasing the removal rate at the
edge of a wafer, in accordance with an embodiment of the present invention. The retaining
ring configuration 400b includes a wafer head 402 having an active retaining ring 404 and a'
wafer 406 positioned below the wafer head 402. The platen 408 is disposed below the
25  polishing belt 412, and includes active retaining ring 410.

In the retaining ring configuration 400b of Figure 4B, the retaining ring 404 of the
wafer head 402 is retracted, while the retaining ring 410 of the platen 408 is extended.
Retaining ring configuration 400b illustrates how the embodiments of the present invention
increase the removal rate at the edge of the wafer. Retracting retaining ring 404 and extending

30 retaining ring 410 positions the polishing belt 412 closer to the edge of the wafer 406, thus



13 PCT/ USO01/ 50810 6. A nethod as recited in claim5, further conprising the
operation of providing sacrificial material between the platen and the

pol i shi ngwieaj2i4egeeherein the sacrificial nmaterial reduces wearywisédie pl aten
and the second active retaining ring. 5 7. A nethod as recited in claim1,
wherein the second active retaining rin8 includes slots positioned across a
wi dth of the second active retaining ring, wherein the slots are capabl e of
allow n : ' 3 VIS To\W- TP ' 8.
A syot o RE e atouRl offoto e kiRt BEAPAE: Rk iy e Riahing oph 182 T
pr ocess,incemedifercegit the wdfeof theawafdr 406 censegbently mcmwadesrthe trbraovidfrate dtahal
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bel ow t *&ﬂpwﬁ'ipﬁﬁgd} s 48 bnd &l?,ethglr@fng{?al 6! G0 wafs Ul RS bY oI MIRGifd N
capabl e or 'extenSion and retractron, erein the fiPst active retalnin

T ng 5andnipiéved@dgd ferfiriaviee dwrirg the CYIP progessan be control led to provide
positional control for the polishing belt. 9. A systemas recited in claim
8, wherein the first active retaining ring is extended_ 20 and_ the second
active retai fiiggfers g graph &00 shavage the @E@’?@&@@amec asehBingtion gf water PpHiondge
of the fer. S ired | Al | Q. M Fve
et ai mi i3EACHE b R e Wl B 1 acoBARhES B ot obloBim i bf

ext endedhs grdsé}ﬁ eRBtoh.NAsSBORN & the &i£ha00] the redeel eite hiwhe 2Bga\elithe wafer YR
02149806 14 PCT/USOL/ 50810 11. A systemas recited in claim@8, further
conpri sihegmadrmaeienifars eiativg to sheveampvahates elcather pasitions jalangrthe i ates quifecs-

| at.en, 4;he.bl add ' I f adjuysti i
et o0 s g Pk CoRRRy ERERP oBef bl O BeiPRiibg Pl AS3BFAE, -
pi ezoel eghfet £4g¥P R mEleIRRDAH ahE iRk JfewRReppsSt fp’eQI ARithY Wafef bds i8 PutAE as
pl aten, the piezoelectric notor being capabl e of adjusting a position of

t he secodedcniteddieliwvig ring. 10 13. A systemas recited in claim8, wherein
the second active retaining ring includes holes allow ng air passage,

ther e, 2, CSSBeER b TP R SRERAT ABRbi e tp

Process.CMP process, in accordance with an embodiment of the present invention. Preprocess

15 operations are performed in a preprocess operation 602. Preprocess operations include
cleaning the wafer in a cleaning station and other preprocess operations that will be apparent to

those skilled in the art.

In a removal rate reduction operation 604, the wafer head retaining ring is extended and

the platen retaining ring is retracted. Operation 604 is used to reduce the removal rate at the

20 edge of the wafer. As previously mentioned, extending the wafer head retaining ring and
retracting the platen retaining ring positions the polishing belt away from the edge of the wafer,

thus reducing the amount of force applied against the wafer edge from the polishing belt. The
reduced force at the edge of the wafer consequently reduces the removal rate at the wafer edge.

In addition, the reduced removal rate at the wafer edge protects lowK copper peel at the edge of

25  the wafer from peeling.

Next, in operation 606, the platen retaining ring is slowly extended, while the wafer
head retaining ring is slowly retracted. Operation 606 increases the removal rate at the edge of
the wafer. Retracting the wafer head retaining ring and extending platen retaining ring
positions the polishing belt closer to the edge of the wafer, thus increasing the amount of force

30 applied against the wafer edge from the polishing belt. The increased force at the edge of the



14. A systemas recited in claim8, further conprising a sacrificial

mat eri al di sposed 15 between the platen and the polishing belt, wherein the
sacrificiglg¢mmbsusi al reduces wear on the platen and the saqggkoasisive
retaining ring. 15. A systemas recited in claim8, wherein the second
active retaining ring includes slots po8itioned across a width of the
second active retaining ring, wherein the slots are capable 20 of all ow ng

the passage. Qin @dedenag gr%%éaswﬁle%&eoﬁ rafetzit\fﬁe eﬁ%&ieagagm bp&hatickBe06 HR! whfe
for inproved eég pe

ormance in a chem cal mechanfcal polishing process,
conpri sigdge isdAcreadingle revehled e thg polisigng heltl r2dmlEngnvandow oamp xf the ¢idggreamal
retracting the active retaining ring. WO _02/9806 15 PCT/ USQL/ 50810 17. A
'pl at en d8tey gdiig beginsthe|cappRr 1emOovH 3t g’ieerEﬁ of ﬁt@a‘ﬁ%fe‘f ?Yf‘tﬁ éﬁ(‘%g’ﬁéjp% Ogﬂ‘?fj[mg the
retractic% &he active retaining ring is a bladder. 5 18. A platen as
recited SRPCl ai m 16, wherein the means for extendi ng and retracting the
-active retaining ring is a piezoelectric notor. 19. A platen as recited in
cl ai | 16, wheTlel wafdicheadt fevatning trivighbmd) thié piatémn cdtaiding fHing ese dbthovdtragted) in
passage, wherein a _cushion of air is maintained between a polishing belt
and t he oreration Q8. Ratracling kethirefpining 1ings RIOYIARY? low: Hefertclinisiiag inihe cogfer, as
polishin r o, 20 e at e Lb.edyl ' | Nt tive
ot ai ni g e 6T upfo e oL CARP pfGEUEEC T, hoblbhdiby il lillhal fRcRfihd

ret ai ni ngplishing providesdbw defeet Séretfion] e pagrell conabl advantapsgprovidedbs tirgetiod
air across the second active retaining ring. 15 21. A nmethod for inproving
edge perewiniagitagd of thherasent|inyestinn pravide pere desirshje Mafars. c Bewsoths enchodpenis ng

the operatjons of: pravidi waf er hea ving. a fi [ v, l.Ji: g
o oo Bl Bt B R Sou e ORI SRS hnASHL 1 dRhmegi
pl at en hehakfPnd 664 aRNE06ahd ¥ EixE&HAE Pchsiqhé,RE disshaE@idopeffionsoend acti ve
retaining ring includes slots positioned across a wwdth of the second

active retaining ring, wherein the slots are capable of _allowi ng the
passage of ailPoshqrocsss toperatienvare aedormedr By aperpiien G1fAg; Pestt TACRSH PPEFASIONS 1 st

acti ve ! etRnl bofpleling o EMP 8%k AP ofhBPpSit BRss S FetaliRns laPhill B apididh 0 V'O
those skilled in the art. Advantageously, having the active retaining ring on the platen provides
15 precise positional control allowing the reference height of the active retaining ring on the wafer
head to be set. This allows precise engineering of both the pad shape and the pad interaction
with the wafer. In addition, the lower retaining ring can be fixed in position by shimming the
lower retaining ring to the correct height, thus allowing the lower retaining ring to be an active

or passive positional control.

20 Figure 7 is a diagram showing a detailed active retaining ring configuration 700, in
accordance with an embodiment of the present invention. The active retaining ring
configuration 700 includes a platen 408 and an active retaining ring 410 disposed above the
platen 408. Disposed between the active retaining ring 410" and the platen 408 is an inflatable
bladder 706. Preferably, the retaining ring 410 should have a width Wqg and height Hyoq,

25  which allow the retaining ring 410 to operate properly with the retaining ring on the wafer head

to provide positional control for the polishing belt.

In one embodiment the W, ranges between about 0.5 inches and about 2 inches, and
most preferably about 1.0 inch. In addition, the height Hyoq ranges between about 0.5 inches

and about 1 inch, and most preferably about 0.8 inches.



PCT/ US01/ 50810 extending the second active retaining ring and retracting
the first active retaining ring; and retracting both the first active

r et ai ni ngwig ga@ogusgd t he second active retaining ring. 5 22.pch/useiResdo as

recited in claim2l, wherein the second active retaining ring is extended

and retracted via a bl adder di sposed bel@een the second active retaining
ring and the platen. 23. A nethod as recited in claim?2l, wherein the
second activ Wt ' heS; : '
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e

second adng 440, thusAleming extergiongnsh reirpctioneof dhoyretaining ringp Lolthough ngt shoRimmgnt he

ot achro@oledfSid AebPro SRGRoRE Sy Bk B Bt (o fenPir R Slioldo
control I@grgtgnﬁ{gqiﬂgltiﬁtﬁgﬁ,iafekggﬂ asG@git.rol for the polishing belt; and a

sacrificial material disposed between the platen and the polishing belt,
wherein the 25 sacrificial material reduces wear on the platen and the

second act i veFigared iiapgrypeetiye view\of tz/ra@808e ning ptirpiBeplas irpaceerdapcesyithem

ited in .. claimz24 wherein.the,fi ive.
cxt e mbodimeubebh ten, BVpRion ningrior weRuiRle O P O oF ne
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25, wherein the first active retaining ring is retracted and the second

active resesianiaigbearing tossuppare tibepolishingnpadeduring i €MEB mpoacsbs. r A¥henaused he thigge

O e e 6 RS  pR ERBAE LS TR  r RSH £
wher ei n VR AR ELARAL AAEURETHe i Sofh S0 405 BEietS gl @aits Wt felding fine
secaoltd a410 wethaetlwi 4ir bgarinigngn tenmdaintained at a proper level. The platen retaining ring can
have more that one method of activation, such as using a bladder, manual shimming or
adjusting, and the retaining ring can also have a guiding mechanism to control the deflection

moment of the retaining ring.

In a further embodiment, air holes 802 are provided on top of the retaining ring 410.

20 The air holes 802 effectively extend the air bearing generated by the platen 408 over the width

of the retaining ring 410. This allows for increased flexibility in the CMP process and reduces

wear on the retaining ring 410 from the polishing pad. Flexibility is increased by allowing

varying air pressures along the circumference of the retaining ring 410 to allow for precise

force application along the wafer edge. To provide addition protection from wear to the platen

25 408 and retaining ring 410, a sacrificial material can be positioned between the platen and the

polishing belt. The sacrificial material is preferably fed roll to roll over the platen 408, as

described in related U.S. Patent Application No. 09747,844, entitled “PIEZOELECTIC
PLATEN DESIGN FOR IMPROVING PERFORMANCE IN CMP APPLICATIONS”.

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

practiced within the scope of the appended claims. Accordingly, the present embodiments are
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platen as recited in claim27, wherein the bladder for extending and
retracti ngotobaogeeti ve retaining ring is replaced by a pi eroglusoi/sisao not or .
29. A platen as recited in claim27, wherein the active retaining ring

i ncludes holes 20 allow ng air passage,lMherein a cushion of air is

mai nt ai ned between a polishing belt and the second active retaining ring
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extending the first active retaining ring and retracting the second active retaining ring;

and

extending the second active retaining ring and retracting the first active retaining ring.
10

2. A method as recited in claim 1, further comprising the operation of retracting

both the first active retaining ring and the second active retaining ring.

3. A method as recited in claim 1, wherein the second active retaining ring is
15  extended and retracted via a bladder disposed between the second active retaining ring and the

platen.

4. A method as recited in claim 1, wherein the second active retaining ring is
extended and retracted via a piezoelectric motor positioned between the second active retaining

20  ring and the platen.

5. A method as recited in claim 1, wherein the second active retaining ring
includes holes allowing air passage, wherein a cushion of air is maintained between a polishing

belt and the second active retaining ring during a chemical mechanical polishing process.
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includes slots positioned across a width of the second active retaining ring, wherein the slots

are capable of allowing the passage of air across the second active retaining ring.

10 8. A system for improving edge performance in a chemical mechanical polishing

process, comprising:

a wafer head disposed above a wafer, the wafer head having a first active retaining ring

capable of extension and retraction;
a polishing belt disposed below the wafer head; and

15 a platen disposed below the polishing belt, the platen having a second active retaining
ring capable of extension and retraction, wherein the first active retaining ring and the second

active retaining ring can be controlled to provide positional control for the polishing belt.

9. A system as recited in claim 8, wherein the first active retaining ring is extended
20 and the second active retaining ring is retracted to decrease the removal rate at the edge of the

wafer.

10. A system as recited in claim 9, wherein the first active retaining ring is retracted
and the second active retaining ring is extended to increase the removal rate at the edge of the

25  wafer.
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second retaining ring.

5
12. A sgystem as recited in claim 8, further comprising a piezoelectric motor
disposed between the second retaining ring and the platen, the piezoelectric motor being
capable of adjusting a position of the second retaining ring.
10 13. A system as recited in claim 8, wherein the second active retaining ring includes

holes allowing air passage, wherein a cushion of air is maintained between a polishing belt and

the second active retaining ring during a chemical mechanical polishing process.

14. A system as recited in claim 8, further comprising a sacrificial material disposed
15 between the platen and the polishing belt, wherein the sacrificial material reduces wear on the

platen and the second active retaining ring.

15. A system as recited in claim 8, wherein the second active retaining ring includes
slots positioned across a width of the second active retaining ring, wherein the slots are capable

20  of allowing the passage of air across the second active retaining ring.

16. A platen for improved edge performance in a chemical mechanical polishing

process, comprising:
an active retaining ring; and

25 a means for extending and retracting the active retaining ring.
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15

20

the active retaining ring is a bladder.

18. A platen as recited in claim 16, wherein the means for extending and retracting

the active retaining ring is a piezoelectric motor.

19. A platen as recited in claim 16, wherein the active retaining ring includes holes
allowing air passage, wherein a cushion of air is maintained between a polishing belt and the

second active retaining ring during a chemical mechanical polishing process.

20. A platen as recited in claim 16, wherein the active retaining ring includes slots
positioned across a width of the active retaining ring, wherein the slots are capable of allowing

the passage of air across the second active retaining ring.

21. A method for improving edge performance in chemical mechanical polishing

applications, comprising the operations of:

providing a wafer head having a first active retaining ring, wherein a wafer is

positioned below the wafer head;

providing a platen having a second active retaining ring, wherein the second active
retaining ring includes slots positioned across a width of the second active retaining ring,
wherein the slots are capable of allowing the passage of air across the second active retaining

ring;

extending the first active retaining ring and retracting the second active retaining ring;
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retracting both the first active retaining ring and the second active retaining ring.

5 22. A method as recited in claim 21, wherein the second active retaining ring is
extended and retracted via a bladder disposed between the second active retaining ring and the

platen.

23. A method as recited in claim 21, wherein the second active retaining ring is
10  extended and retracted via a piezoelectric motor positioned between the second active retaining

ring and the platen.

24. A system for improving edge performance in a chemical mechanical polishing

process, comprising:

15 a wafer head disposed above a wafer, the wafer head having a first active retaining ring

capable of extension and retraction;
a polishing belt disposed below the wafer head,

a platen disposed below the polishing belt, the platen having a second active retaining

ring capable of extension and retraction, wherein the second active retaining ring includes slots

20 positioned across a width of the second active retaining ring, wherein the slots are capable of
allowing the passage of air across the second active retaining ring, and wherein the first active
retaining ring and the second active retaining ring can be controlled to provide positional

control for the polishing belt; and

a sacrificial material disposed between the platen and the polishing belt, wherein the

25  sacrificial material reduces wear on the platen and the second active retaining ring.
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edge of the wafer.

27. A platen for improved edge performance in a chemical mechanical polishing

10 process, comprising:

an active retaining ring having slots positioned across a width of the active retaining
ring, wherein the slots are capable of allowing the passage of air across the second active

retaining ring; and
a bladder for extending and retracting the active retaining ring.
15

28. A platen as recited in claim 27, wherein the bladder for extending and retracting

the active retaining ring is replaced by a piezoelectric motor.

29. A platen as recited in claim 27, wherein the active retaining ring includes holes
20 allowing air passage, wherein a cushion of air is maintained between a polishing belt and the

second active retaining ring during a chemical mechanical polishing process.



