; Xye3e=q6=n(6T6l O&30 Decenber 2004 WAFER CARRI ER W TH GROOVE FOR DECOUPLI NG
RETAI NER RI NG FROM WAFER 5 BACKGROUND OF THE | NVENTI ON 130 Elegtrdbarf200he

I nvention The present invention relates to chem cal nechani cal

pl anari zation (CWP), and nore particularly to wafer carriers for reducing
edge effects during wafer processing by CVMP. 10 2. Description of the

Rel ated Art Fabrication of sem conductor devices from sem conductor wafers
general ly requites, anong others, chem cal nechanical planarization (CWP),
buffing, and cleaning of the wafers. Mdern integrated circuit devices
typically formed in nulti-leyel structures. At the bstrate level, for
exampl e, * t AHAFERS ARRIER W GRORME FOR DECOHRANG RETAINER

i nterconnect nmetallization |lines are patterned and electrically connected
to the transistor devices to RENGChEROM WesKFERd functional device. As is
wel | known, patterned conductive features are insulated fromeach other by
dielectric material, such as silicon dioxide, for exanple. As nore

nmetal lization |levels and associated dielectric |layers are forned, the need
to planarize the dielectric_material increases. Wthout planarization,
fabricafion of 20 additi onaBAGKGROUNBOBTE NHEMSnes substantially
nore difficult due to the higher variations in the surface topogaphy. In
ot her applications, netallization |ine patterns are fornmed in the
dielectric material, and then nmetal CMP operations are perfornmed to renove
excessi ve 1masalldr 8 Irentifh 9ure 1 shows a schematic di agram of a chemi cal
mechani cal planarization (CWP) 25 process 100 perfornmed on a sem conduct or

O syst om 104 RorRn® BRI Yl B RiL et BEr HABER AT HMD) 3530 " ©

cl eani ng pyfiicalNlY @S wafkh eartiers foPRAuGh©OEdgoaiRtts Hadng Wefer PIRERRGDYLCMR.
post - CMP processing 108, where the wafer 102 undergoes different subsequent

fabricag gn es&ﬁ:tﬁ%%@@kefa@&ff operations, including deposition of

addi ti onal Paye s, sputtering, photolithography, and associ ated etching.
The CWP syste avge] YN des. m nents £ or handling.and
pl anarizing t hmg%gﬁ?#légéﬁ? %AB%BJF@%L# dgfl‘:%%fz&\%aﬁc @?c%?@y?orga%tﬁrs&gﬂ%rgﬁ% A& N
be, for exafphe othersirchemidal MecBinict Hhnadiaatior (CMPY BiekfiRgdand Cleanin athe

bel t-polishing pad. The pad itself is typically nade of "an el astic

pol yneri c afesy i Mpderpantegrpigd gircyit deyieas dynically aceformpd iy mphiylewsl stinetureas évt

102, the p | t LN tion.and a slurry material is applied and spread
over the s@(rgf ée@g?%{? l%eé’ngoé-d‘?xa Eeé t{@glsg%oﬁ/ewc[eﬁ a{ehiorgre rr?’P isggﬁ‘?ﬂ%"ggle%ﬁls’a
desi r edsr aiercétiectvatRllizAlan 1livkd &R d;'ba‘itcfﬂéﬂ Nin@kiQfridllyadofhel {d Bie: trdmistor

| onered onto the surface of the pad for planarizing 10 the topography of
the waf er dupigesde. defipe ths desired dnnciendrdsvical AVie weid tkeown, patigoicdsiondertivad i s

ol 1 shi ng. T 86 IBRIBLR ARl Bith S nBRIOR, Selfl sidh GRS SRRy b ol
mot i on andexmipté. B8hioremelallizatib®bvakdndl BGosiatet dieléctri¢ AYEQ HCBEME, B need

underneath the wafer through nultiple holes in the polishing pad. Through
these 15 ploPanauze the dieleside matbual inerdasese | Withouti plasarizatiopr daliridatien sxfoot h

pl anar ~gur T is then praovided to,.the wafer cleaning, system 106
to be ¢ ea%%gﬁon&gg %m%ﬁ@nngﬁyﬁrsg%eﬁﬁgmﬁfsu%t?%t’BWS flﬁtrlfugt EH% Je gﬂ‘? Hugher

uni f or m r evaistions &i thebuffhéd RPbEraphyACHOSEert {RIVAIRE, BkkliRgGon A ftte\“ﬁs' dre
known, the renoval rate is defined by Preston's equation: Renoval Rate =
KpPV, wher brmpe it hegliedpctrie matesial, rand dhdnametak CME opecations aROpenformedithi regnove
pressure Pe)gcggsiree tai vet.vel ocity V. The term Kp, is Preston Coefficient,
whi ch is a“constan &gf‘é?nm' ned by the conposition of the slurry, the

process terrperz:r.ure;l Sﬁnd t he pad, syrface. Unfortunately, conventional CW

systems often SEWEd SPPWHASHEnaticidiagram of 3 chewiak merkasical plaganizafign &CMP)t e
and thus ¢ Boci BT HbINAL6 3 SchtBnil &I vtk {3 BRG6L9e 18 I Rk 02
typically result from boundary conditions between a er edde and a

pol i shi ng padtrghes ianGMENRoprse deasCME. syFiemui@at. 2Bheat) ohis seaniCorlastos &Gifdroltal isvi ew
of a Stati§1 rmgel of conventi onal %i%e ﬁ%‘fec,t bet ween a section of the
wafer 102 SRH4 183 VR Hganingssm The semicopdugtordeadar 104 then propspdpieasur e
is exerted L f i.ndi d

vectors 208 TS PRRing WA, Wil e SRR Jabil ArERn SRtk IR R Eiatn, ¢
30 indicated by vectors 112, of the pad 204 that is essentially transversal
(i.e., normal) but with a substantial |ongitudinal-transversal perturbation
zone near the edge 208 of the wafer 102.

ANV




30 Decenber 2004 3 Thus, this deformation results in a | ower pressure zone
110 near the edge 208. The edge 208 of the wafer 102 caud@Penéraber2Psure
as indicated by vectors |11, thereby produci ng non-uniform pressure areas
near the edge 208. The creation of alternating pressure zones |eads to
non-uni formrenoval rate across 5 the wafer. Figure 2B illustrates a
cross-sectional view of a dynam c nodel of the edge effect between a
section of - waf L &Rl 2 j

retaining ?Ilsel;.ngg\m\ﬁ’G%det al ?%‘etn)\%a?fe)ra H%ggﬁ?nlg %c%ﬁgtgﬁr@éf%{d rtla'? h(géra\/\%lfy ’eram.jLOZ
in a waf erassacistedetchingt shown) that controls the novenent of the wafer 102.
In this configuration, the wafer 102 is in notion relative to the polishing
pad 204 as inditpat EMPYy&ht 004 YWpically Tieludas sydfidm Leébmongs efod| Randeh@Shlic.
As the wafer 102 noves with the rel atyl ve velocity V,e~ over the pad 204, it
t hus causeplapdrizéng the penface topography ohthervaferili02a Suclheompanepts ¢ap be, forgxample,

| ati I i ., th f. 102 .th i i d
b Pong PudPharoie ah doBhietal holiRhine afel Fdirenbdt-BRishing B ¢ 108 Prd Bl oF e’
pol i shi ng BatkaAPhaae ePhkRGtE FolGRABME Riat?R! FYOYEnBRIR 186 keifack NERgtaphy ¥

deformation" wave is typically a fast 15 rel axing wave due to suppressSive
action of theevafsrt Kidtd padfieputsiomictve anda direy miatghialvis sippléddt andapraat eveaidie
material. This cayses.lqocal redistrilution of the |oading and pressu
near t he. ethitecs GBhE b il badomth s shaasrarine a4 SRl ke EomeE! 105,
122, and 1gAichli€ nfofhEd GaQfwhiPcitHES RoButiA difo 1tB2uRAd Afte Phd for plangrizing
progressively higher pressures relative to the distance fromthe edge 208
of the Maf the tdiiigraph oEdetwafér dubfacd. ow pressure zones 120, 122, and 124 is
defined by | ocal mninmum and nmaxi mum pressure regions that cause uneven

pl anarization ¢h rétigoralibf ebitall ONPISyBREY; a Polis | i€ lodafed dnO£ edtatifighplansm
pressure region 126 of the |ow pressure zone 120 causes | ower renoval

rates, ressHrfachopndihe kst isintradupddaenie itheapalishingfpagdhla arbitaldeels thypwdecityhis .
| l,ocal i i .of the |
Cover oL g B p OB S Gk MLl B WP S Gefone

of the surfigmeuhdPRARBRYwafth YSrouth ehudiSIE olesPinaiardotighin® ball Thidugh Gesef
the wafer 102 is substantially degraded. Furthernore, in conventional CM

syst enslSt hprocesses, &l destrod wadsti swface isopelisbed septdvidg efsieoth planarhsurfadge The a
waf er that_s bsttﬁntial Id% rte&’uce? e tril of sltirr¥ ﬁn er the wafer. Figure 2C
shows a cr SBET 540e7 groxjded i the Syater cleaning systepelOfio Betignert 2 section of the
30 wafer 102 and the polishing pad_204. The slurry is initially provided
over the surfadine1afthsr mape gpds o EME pratensols. tongnsufe theapriformo pemeyabgatai t h
vel ocity Vpel.: i De 4..nol i shi;ng, pad 4, .t he
edge 208 OPﬁi{r bfalﬁ\tl)\g g‘)régscg%s%gﬁﬁ S'ﬁr?a%ﬁ' pé%ggs)ﬁ%%%{glgé’flhg?cﬂg%@ghb tevlgcqciﬂ%quﬁ.

Thi s hi gh Presoatsreguatioms Eemooaldtag =dOyPOE Rilledd the Rerpdval kite 61 mbateyiallib @ fatctiohe
edge 208 of the wafer 102, thereby restricting slurry transport underneath
the wafdr 9blpading pagserreiFornd mlagie Velaeithy- lhettpran, demyds Postomdyoetfigienszwhisht

Sarry st o ery B BGRRTn PLEREDoRliol BFuR B B et lalitiinn SR P2,

surface mapadairfabe provi ded with adequate anmobunt of slurry for effective
CWP processing. Additionally, |ow pressure zones stinulate redeposition

processes that (GiirteRUIe tokerdsRl cMpf %&nﬁefoﬁeﬁiaﬁmv-fréﬂe@dr%i E’l?éétsy’that
conventional CMP systens utilize dissolution 10 and surface dification

react i ons, refiitidute the remevelatateyandethue ithegunifsirmity aciose theewafer owdacst | Thel etged by
hi gh prgss n. these reaction pressure drops reverse the reaction,
causi ngfsr egtg%céssél }csﬁy 8:15“1(5?‘é’g})"?}’é@argﬁoﬁﬁﬁaﬁ%?egwﬁ‘g&w T Fa@ %ngaeﬁ’o singed
Re- deposi t @ehifOMP rode¥sdne alFighrd1 2 SHAN cfilsk 3B nLORPRSH % %t ti2NHo gkl WS

e wafer

ot her particles to the wafer surface. This nakes cleaning o
subst ant i aF9nyepienal gdger ¢ffagt betwesn nrsestiomvpiahe whferflO2emdianpplishingtpad 20dedded

is a wafer Ler at_can mnimze ed effect a fer during CWP
processi ngthaﬁtétéc ng%‘ﬂtﬁ WB@P&RWV“%&F?‘H%%@H %W?f%r 102 i the form of 2 downforce
as indicated by vectors 206. This down force 206, however, causes a deformation, which is

30  indicated by vectors 112, of the pad 204 that is essentially transversal (i.e., normal) but with

a substantial longitudinal-transversal perturbation zone near the edge 208 of the wafer 102.



30 Decenber 2004 5 SUMVARY OF THE | NVENTI ON Broadly speaki ng, the present
invention fills these needs by providing a wafer carri er 3¢ Rzcempban200és

uni form renoval rates by masking the edge of a wafer to be polished. The
wafer carrier allows a retainer ring and a wafer to i ndependently align to
the surface of a 5 polishing pad to subsjantially elimnate detrinental
edge and sealing effects. It should be appreciated that the present
invention ¢aR bigs 4BRkA l%gluusmuwepgﬁecsi&@e/%na I H M Adie OB OBRSSige 2N
apparatus, a sSystem a device or a nethod. Several i1nventive enbodi nents of
t he presen208 of/thatwafer HiZecalesschigh prestiet asvindicateantsy eecborslil v rthereby prauneiagnt

i nvention provides a wafer carrier for_use with a 10 chem cal nechani cal

pl anar i zat PYHUREPEY RIESFUre areas gk tB? ¢d86r2%er i ncl udes a vacuum chuck and a
retainer ring. The vacuum chuck is configured to hold and rotate a wafer
for pl anari zi nd’ha caatipm o alierpalingaprassutsf zanke leads tor namueifqml feniov tlgrajsaatros¥he

" agi on SndtforitHer Fiales ORCLOSrulsCR R ReB VY B gt otk hahertieFon
and the OUbfgle REVRR-a $8%ioh Bitlhe AP0 Y02 and Fh FGliiémﬁg[ dd DOE VRGHEHBIC LK

are arranged to nove I ndependently in a direction orthogonal to a polishing
sur f ace of retdimingoingsiHibngtapedhe Water r16 an phice ta regain shedwsfen 362 ia wafier carrieer

regi on of the vacuum chuc nd is configured t etain the wafer during CW
processi ng{nor ﬁh‘t"ﬁﬁs‘m@&ﬁﬁféﬁ?}?f‘t mgremert of thecwatst i%i-rﬁk@awﬁlgmg% e Pt
waf er are i |+ i S ace
o the pol 1 nd b (TG HIEBERIIL L AR GhfLalful DEabidld THRbad 0%

waf er dar risgenérally elastior Adthe wafee 12 aloveewith ttiecalatipd eelaciiyzigliover thppad 204ys i s
di scl osed. The wafer_ carrier includes a vacuum chuck and a retainer ring.
The vacuunité§cruses elaghis pegtvratiop oniby yriargiok the 8ad20t-wafer for pl anarizing a

surface topogrgphy of the wafer on a polishing pad and includes an inner
regi on for hol dihadgranilatiordl enotépndoftheowater 102 gindrthe Ehastiv pedupbatidnuptodiee a

| i . incl ud 5 ad | e the. in i
and the. ot fiaP B8R bt BROHafin HeRF oF du SR tF Rl tieoashRE na P04 o
arranged ftecd¥BnMg tb BEIRRAMGIAN WaVe béhefatih tRly. OThOALBRRAMAI wive if 1pRall§ BifRg

surface of the polishing pad. The retainer ring is disposed ori"the outer
regi on 18f relpxing aave due toussipressive action of thyextatdedwater surface aed wWeflagh discasity CVP

processin The decoup]ed retainer rin nd. th er.are arranged to_nove
indgape.nde%{f e p 5‘9?6 ﬁf'tgh‘:i Cﬁ\’sﬁﬁzo‘ii‘lefqd?ﬁ“g@‘qoﬂe‘ﬁég? fingAnd presspres dgatothe t he
pol i shi ng cagclaEiibt RE wald? 120GRS Skdifple, 19%2;)&%&%% 280428 4 mtm@ﬁ%ﬁgf
enbodi ment, "the present invention provides a wafer carrier tor use wth a
chem cal mechasirtiat 1p4 ahtheipad 204 withppegressively hipler pefseurecatativeto thealivigles a
vacuum chyck, .a retainer. ring, d a vacuum port. The vacuum chuck is

conf i gureg‘%uﬁ(fpﬁe%ﬁ%‘f&’tagr&ﬁgmfer for polishing the wafer on a

pol i shing pad and includes an inner region for 5 holding the wafer and an
outer rd¥ion. THieh ohthsawanerskrerzonen 20, 1R andclP4ds ge Yal@gal traigimwm and

Secoun < PR AR AP iy ARS8 Dl LBTGImD

ot her. Thexampleptie paral misinmanpicguukerbgion Io@fitkiclon pragsuts2oneree chwket ver
vacuum chuck. The retainer, ri n(I:; i s dispaosed on the outer region of the

vacuum chUigROV Fates resghimegn dec! pederplanprization ofdhesurfage fapgerpiy. 1 Gonversely,

processin t hi i Lan, r Laer ri nd t he
e or - ar ot loBal R G bt BT LRE 128 OF pEIBR LS ZBhF 02 bR et ne
pol i shi23g rates, fraadting i fecapohérsplamgizedsh stiche Sitbice tthFogrihel NThHuy, It oRéMdilt he
wafer align to the polishing surface of the polishing pad. Advantageously,
t he decouﬂ%‘ﬁ“?"éto&ieﬁfé“rlew&é%@f‘?@@ltm?éﬁ §UW§R§1X¢F®T@Gge of the wafer to

mnimze detrinental edge effects on the wafer during CWMP processing and
i nproves 15 unifughenmoseoinadonventionalPCMR spdtdnys theh&rohtehsiamg neckiraumf probieces

For mat i on FAlITH PREE g S BF Rt S ol Pl iy bl Sslhitn umerote

This al so Wafer MFzRge 2ORhsWE S SidsaBdcRioRdlWidw o§§_§édli‘ﬂ? eftbliGffwand, {eUtri(H"Sf the .
enhances uniformrenoval rate, thereby enhancing The unitorm planarization

of the faf wpfer @R end thepodisking pdd 284.aFhagesyds ititi@lypprevided overvthe sirfaze Wik |
becone app t m t he foll gw ng. d iled descriptjon, taken in

conj unct i oﬁf \;ﬁ# t %Jl{sﬁg'ga%@oﬁ%an %ﬁwd\ygw ﬁbg,m?‘fels Juith yeloswy B{F’\A&;’/ﬁtbﬁe exhepl e
the principles of the present invention. 30 Decenber 2004 7 BRI EF

DESCRI PTI ON OF THE DRAW NGS



The present invention will be readily understood by the follow ng detail ed
description in conjunction with the acconpanyi ng dr awi ngd® Deeembesi2004 at e
this description, like reference nunerals designate |ike structural

el enents. 5 Figure 1 shows a schematic diagram of a chem cal nechani cal

pl anari zation (CWP) process perforned oy a sem conductor wafer. Figure 2A
shows a cross-sectional view of a static nodel of conventional edge effect
bet ween a ﬁﬁﬁhhfgrbaafzouhﬁae%g@Qo@aﬂthe vpﬂéﬂ c%hseaa mg&ipre&@y a€indRatdd| BySéeclres a
cross-sectional view of a dynam c nodel of the edge effect 10 between a
section of 13heThiathégh presbutcheauped loading gopadtratiingfrtbe 2lgrry HOBst the edge 208 of

t | f | ffect bet d
the pol | ShitRGBERIOGPS SATGHBRS YGOSR, LEGBAL 05 %o 2an oSy
Vel er car ik 1L i SORIIRGE 20 lhy e SERFERhre but DEDRES SR brob0UEHY P

15 Figure 3 rates 3 Cross-sectional view o fer carrier wth a
nodi fi ed rpslashingngdri0dgereatingeshorydstaeation ¢dndiivas.eAdn disait,nintental sdmaom efSthat

invention. Figure 4 shows an exp).oded VI of the wafer carrier

accor dancewafef Uuaee By It msnerowﬂeg degunle WR}%‘htOifoﬁlf“fSFif‘au?féecﬁﬁe {MBs a
Cross-sect] ‘3’ #aew of a section of the wafer and a retaining ring 20 that
are arrang sk the edge effect of the wafer in accordance wth one

enbodi nent of th | nvention. a _cross-sectional view
o 5 secti on of VAT elowh MFSGHe ZPhes- G PGP ARHRn BIPERER, BRG T P
reduce t hejRggedediried defecﬁhﬁy rsﬁ&iﬁuang, donPéntioRalPCHI @5@%&% Whll8 R€Blution
enbodi nent of the present invention 30 Decenber 2004
10 and surface modification reactions, which are typically reducing volume type reactions
stimulated by high pressure. In these reactions, pressure drops reverse the reaction, causing
redeposition of dissolved by-products back to the wafer surface. Re-deposited material
typically has uncontrollable composition and glues other particles to the wafer surface. This

makes cleaning of the wafer substantially more difficult.

15 In view of the foregoing, what is needed is a wafer carrier that can minimize edge

effects on a wafer during CMP processing while reducing slurry sealing effect.



8 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The present invention
provi des a wafer carrier that decouples a retainer ring 80®ecembeaf2804 duri ng
CWP processing to allow the retainer ring and the wafer to automatically
align to the polishing surface of a polishing pad. In the follow ng
description, nunmerous specific 5 detailsgare set forth in order to provide
a thorough understanding of the present invention. It will be understood,
however, to one skilled in the art, that the present invention may be
practiced without sone or allSUMMARY©OKPHEINVENHON | s. I n ot her

i nstances, well known process operations have not been described in detail
in order not “BrH;iHI'F%?e%ﬁﬁ?,‘ th¥ pRRSGYAE DS fiRE ﬁﬁ:@é‘hedd@\ﬁ??}dv@dln & Quatdrtafrfer SA
shows a cross sectional view gf an exenpl ary wafer caf

ler 300 In
accor dancethai ptoviles uaifbmma remeostal oftest bye maslasg the ¢dge axital wafer Thbe palished.c dihei er

300 is configured to_ hold and rqotates a wafer, 308 during CMP procgssing.
Speci i cal Vgier cgiepaiews 8 getpingy r%epiaa@?’% ‘9&8&"@?{1&{@& I@%SM? “&ns“éﬁf? QEg
retaini rg fii0g; [[{Malel 0 02y, i

prefer agl yf’ e(’:llg}glc%?p;b’rd tgﬁgb%?ﬂégg V% , anéé fiéﬁﬁrrlgafeghg?éé E@Hﬁlﬂgj‘?&ﬁ&f eIrt isg?quesuch
as rubber . appaeciated thanihe @rasemdniion sardbsipgiatemédinntinicheuselHs} indating avacuum
chuck 302 to retain a wafer 308 in place during CMP processing. Preferably,
t he retai nPiogessi #yarIamtyss afysiamgadeige pr @ m&thqf sSeystal dveative embodiments Hf
substanti alﬂe%rés%hﬁﬁvegﬁ' e Fe”de%rﬁt{%d%eﬁ)wface 314 of the wafer to be polished.

i e s \(ée. g., trench,

A decoupl i ng "groov channel, etc.) is fornmed near the
outer edge of 20 theﬂiﬁ%ﬁuum chuck 302. and. defi neas a‘%afir of. r&gi ons 3l 6 and
318 in the vactUfgFIDRISRAL e PIeERGINKPRipD, provideyd walerycarper iy U5k WillyPon
316, whioClnéhREl Alom@idal BlafMiAfiof AgfarRlis.! The YARLUBRHEHURKUERZ vIRGm &Rk S
di sposed on region 318 oh the inner region of the vacuum chuck 302 by a
vacuum f oaoé gprasnetedng.hr Bhevacuiven whockuim panfiguB@6to holdt imds ratataf a geafat foon,

t he decoupling groove _310 is cqnfigyred o effectively decquple 25 the
regi ons 3P nifleig i SHTEACE HaPQar ARl oo HiecWolSE it £ ﬁmn%@@j- THE YRUBEpFIUGY of
the regio I t r A TQaTo Ep

waf er 308 @é%?i%ﬁqpﬁﬁgghd@%?@h?oﬁ% r@%ﬁ%ﬁeﬁg?ﬁ@ %%f(lms I n@‘%ﬁ‘? a%:&gggﬁ a
pol i shi ng gpae aflapsdits deemgles ¢het inmperetegitn and theodutérhegioac uliie dinee land Qaiter

all ows the wafer 308 and the retaini ng ring.304 to nove independent of each
ot her iln ZegPrsRfithoyacypmidgekae aprangerdo mere indspendenty,in adircstipn edhogeaalio 3o

the retaini A E I t Ligned to
the pol | ShTRSsuhERuAE A piSBRaE PHE At dhe S ORBARUTH el o MBR. o1
nmor e det aithe bsuom, clivtk sand ek feonfigfedDac edin the GRfer Qiuailng aIMRgpro&ssing.e 18fthishe
retaining ring 304 and the wafer 308 effectively masks the edge of the

waf er 308 catiigHgtiampeslesernled weipiner gngany the walker areiagiangeddp imavedndepgndeandy
undesi r abl ) sur i: m j . residual edge
oot o tPaTEo IR bAEh sblagg S hEolRRRYR8a Bl R B8eqinbecs “edge

ef f ect s, hat ari.se fromthe edge.of the ring 304. Figure 3B illustrates
a cros ?-Os ect i gﬁ‘il an\?liheeﬁ %?boéhﬂ&]ﬁera %&ﬁ-}r. garrrl?sIS(gor\M%f% “éltqr&dl%g?lﬂﬁalr &R ER)
ring 352 iplnafifdtiofadpparadst B A8ZoRADOHhdRAter Qarrtdd SnALEIEN Vaddhe Qhﬁ&nand-rge
wafer carrier 350 is simlar to the wafer carrier 300 shown in Figure 3A
with the éstaiaptiing dhe veuumeehickiingorfignied 8ol fidwitity a veaftrefad plagarzinge a 354

of the retajni ring. 3 IS rounded.ta elimnate the aprupt 10 ed of the

retaini ng Slruifarllcge gb%rglﬂlg\,eﬁ%%v"&fe@apg ng_shlqglgac%l}c@%]&p%s ?ilfmf’?fgreglﬁﬂrfﬁ’e'gﬁ@&%e

354 of thehd @hafth RindGin bulg B8Rl UK RS kSt reia@iéh‘%rigrﬁ%siﬂélﬁ?&v§:§r&ge
edge

| arger surface area and thus substantially reduces the ring-relate
ef f ect 5 RigRiedtoslespupis therineex pégiereahd the puiof reghoa. ik énnec and owter 188idns of the

accor danc ' mhodi t of t.h resent. inyvention. It should be noted
That tno At A% S ARAEL five sRepRhERAR o ARG RIGRGT EonadE ARUIRTiRRy
sui t abl e GMPa@yF R PolBHIE pad. Tho eMin&YR ; us.
The wafer carrier 300 i n?lpﬁdes vacuum cr%atg:)Eﬁgggf?%Pg{i%?ﬁ%%bP%t%g%?ﬁ%cuum
port 306, chuckandusrenfimiediodytaiohe vt during EMPrprosessingl dThéQicouiial regatnem
chuck body. 402 is preferably cylindrical .and,contains a vacuum di stribution
o 206, Tipgel e B el s iarer 1° om0l dimele 't o1age clesning we
vacuum3popeBsHin®airtke of e PeR e gay&rﬁggmigﬁodgmgum mani fol d 404 is
preferably nmade of a porous material and contains a plurality of pores. The
vacuum mani fold 404 is di sposed over the vacuumdi stribution grid 406 to
transfer vacuum force through the pores. The vacuum chuck 302 is di sposed
on the vacuum chuck body 402 and contains a retaining ring section 408,
decoupl i ng groove 310, a wafer section 410, and a vacuumgrid 25 412. The
decoupl i ng groove 310 decouples the retaining ring section 408 and the
waf er section 410 of the vacuum chuck to provi de independent alignnent to a
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30 Decenber 2004 10 Figure 5A shows a cross-sectional view of a section of
the wafer 308 and the retaining ring 304 that are arrangddDeeemgsR00he edge
effect of the wafer 308 in accordance with one enbodi nent of the present
invention. The wafer 308 and the retaining ring 304 are placed on a
polishing pad 502. In this arrangenent, g he retaining ring 304 and the
wafer 308 5 are decoupled so that both are aligned to the plane of the

pol i shing surf mgeﬁgﬂatm e&ﬁb%dﬁﬂéﬂtsihh f‘;ﬁed&ﬁﬂuﬁ@ﬁ’tmﬂﬁ%vﬂé@%%ﬁ@r e.{méxhﬁ)r use
retaining ring 304 noves the high pressure edge point away fromthe wafer
308 to anwili 3 chianiedgeeduticli plenarizhtienlappgrateig eThowateh eanrier aichidey arvaagng04.

Li kewi se, the decoupled retaining rin 4 noves the l.ow essure ne 512
away 1 oIS deie el “sgve iy 7 Sftnabhe W@ume%l’erﬁw Gorfignepd toreld an
retaini ”gr tafd% %Qfe bSlishitfg&he b3rd cﬂnoé{"gél@sfh ?ﬂd&yaﬁ’ ﬁﬁa%PEe%m‘?Pﬁ)r' S
appl i ed, e norma pressu vectors 50 r the waf er 308 are

subst anti abldyngmhefmnfenamd amagrr tagitm. 8Fie vdicmen thwok. futthertinclsdeseangreove ddapted
retaining ring 304 masks the edge of the wafer 308 from undesirabl e edge
ef fects byo figcouBledhs magr fegioncang f‘e‘P‘ftefcfteglPFoW?rﬁ’é‘ tB‘HQ@%?“‘l PfHer fggigps %@Ct )
t he | eadi f ti fect
under t helq"\?v(z:au ?g?%glg%paflénar%a& ed % ﬂdy&gﬂg{ﬂgg% o} fbg(:h ;Hé{l}?de Henkrggl ngggl\-/t?% |y
under t he corfigire BdSprovide er\dt:mgh Yorcé ttetmlxaaarm zhidkon Hiefretimeneingaf dispesedaf er
308 in substantially, enhanced. The | eading edge 510 of the retainin

304 can a8dhpauiebireionrfdbe vacuunt etk apdy expdiguied tpretaiay the él*taif%rﬁuélﬂg%cMgncy

Cocti oD kel o B chndihra i hE petBupnl Won e ARE A E P e Sl o 20

reduce t hen®ddadegpkh@sitlydh atdifctied aithogd@alr tontle OKshiny Q6fi0¢ AR fHeEpoMshing pae
enbodi nent of the present invention. The wafer 308 and the retaining ring

304 are plsadethaighe raiaingrgingsand e waler glign taike polishing seidatesd thecpolisking pad.h ar e
aligned to the plane of the polishing surface 504 on the polishing pad 502.
The | eadi ng edgadwintdgheusiyitin décogpled r@mﬁﬁéhrigsef&hﬁ@ylnta@ksrﬂmicdgezﬁ the eafur e.
In the illustrated enpodi nent, the Iea edge, i s _rounded to reduce the
pressure 36 migimige, detrymental cgg¢ eHACH O ¢ T' &Iy @ringeMP ums?ssmaeanﬂemmrwg

ring 304 ivgifin rdthdw ratd Nipfes |

ef fect, tﬁlelr eby enﬁ%n(r:ai ng t%%elk%rqgna&ﬁﬁndgéggzﬁ gegélglfnétﬁgﬁa&eéer é@‘%’.d"%i |l e
t he presefishiomwentdoe thaprebﬁmﬂ saldmc thebfeemationt lewnpressiresnes ahdapried sitdisidg
enbodi nents, it wll bhe ap eC| ated that those skilled in the art upon

r eadi ng tﬁ@g&ﬂée%mlwgﬂ@ alpo puRimHzes the undssirabls siyrry ﬁ“eal‘&géﬁﬁﬁg@d\ﬁlﬂlﬂllef
|
realize vaphos E}l&& LenfRVS1 ra@éjg%é'rélﬂgt taﬁ&fl eaﬁﬁlﬁﬂﬁn n@%{ﬁg%n g'g U Safer.

thereof. It Is t ere ore I ntend resen Decenber

2004 11 i rtherdespeeth |andusdvantagesr af itlen presam dinvémion, wile bettn®d appesentafién the
equi valzﬁgts as, fall within the true spirit and scope of the invention. Wat
s ol aiZbedolawing “dstailedc deseeptiony Jakomy ROICATNERtION Xilhaler ASAMPREING Gkavisgswi t h

a chem caliyf@GRANb§ #hy Bt BARAE AL pRHcBROBE Ak Present invention.




conprising: a vacuum chuck configured to hold and rotate _a wafer for
planarizing a surface 5 topography of the wafer on a pol ?’Qmeﬁﬂnl?ﬁ'd@oo‘f he
vacuum chuck including an inner region for holding the wafer and an outer
regi on, the vacuum chuck having a groove adapted to decoupl e the inner
region and the outer region, wherein the7inner and outer regions of the
vacuum chuck are arranged to nove independently in a direction orthogonal

to a polishing surface of the polishing pad; and 10 a retainer ring

di sposed on the outer rMﬂ&EMQEMMMnH gured to retain
the wafer duri r ocessi ng, rein ecou d ret i d
the wafer are Q%Paﬂﬁé‘%ttgw ‘Y}ﬁhg"enﬁé 31)}1“56‘55’9 yt@}e B’d‘i‘g s&?ﬁ’r@g
surface of Si J
e A A vﬁéﬁﬁ’%cr?&?ﬁ‘:@%‘hé% Poctphat
as to all dmlmréferedmmumdrmld despaatabke struogiral etenienes. waf er t o nove

i ndependently. 3. The wafer carrier as recited in claiml1, wherein the
vacuum ghuck i &j dgn‘d-, 1 Rdowe alschéndticalispri Wi archemidab GRchatil laRariZadion ¢CRMMer
ring is disposed around the edge of 20 the vacuum chuck in a ring

conf i gur atpreness perfipompkoe permicondutor vafer. The wafer carrier as recited in
claim1, wherein the polishing surface defines a plane and wherein the
vacuum chuck i Figure aAg;hdwsa cedssgectioha viee ofipsrade neridall ofaonvemignalredge bffeataf er
align to the same plane of the polishing surface. 5 5. The wafer carrier as
recited |r‘?e@YG&PﬁISEC“Wﬂ&‘ﬁafﬁh@ldr%ﬁ%hshinﬂg’aﬁll ng is configured to nask edge

effects on the wafer. 6. The wafer carrier as recited in claim1l, wherein
the retai ni ng rHigwge iZBclllluste@eSaa Iceaﬁsmoadgseewo)f rmedyinanic model off the ledgmafiest. 10

r7ét lihﬁi { égrargl § r?g r ev%lltler and e & pohshmg padWher ein the | eading edge of the
Figure 2C shows a cross-sectional view of a sealing effect between a section of the
wafer and the polishing pad.
Figure 3A shows a cross sectional view of an exemplary wafer carrier in accordance
with one embodiment of the present invention.
15 Figure 3B illustrates a cross-sectional view of a wafer carrier with a modified

retaining ring in accordance with one embodiment of the present invention.

Figure 4 shows an exploded view of the wafer carrier in accordance with one

embodiment of the present invention.

Figure SA shows a cross-sectional view of a section of the wafer and a retaining ring
20 that are arranged to mask the edge effect of the wafer in accordance with one embodiment of

the present invention.

Figure 5B shows a cross-sectional view of a section of the wafer and the retaining
ring that are arranged to reduce the edge effect of the retaining ring in accordance with one

embodiment of the present invention.

25



8. A chem cal nechanical planarization (CW) system conprising: 15 a

pol i shing pad; and a wafer carrier, the wafer carrier ind0IMcember 208¢uum
chuck configured to hold and rotate a wafer for planarizing a surface

t opography of the wafer on the polishing pad, the vacuum chuck including an
i nner region for holding the wafer and ap outer region, the vacuum chuck
being el astonmeric and having a groove adapted to decouple the inner region
20 and the outer region, wherein the inner and outer regions of the vacuum

chuck are arrand¥ETALLED SOME:MGETQEBREFERREEE’L&ODIMEN@SMI to a

polishing surface of the polishi ng the wafer carrjer further including
a retainer ri n&hmpé%%te'a\f@wommo‘@ g5k Wla@glcérrﬁlcbihaf Hecouplsy apselaiepaing Aomyal 4

\‘,’\ﬁg;‘g[“nct“ﬁgalfe ?@glgg%éb %&'{c%ﬂu tof a?lto%) e %ﬂ%#‘ﬁfx il ar S arfdth Qe alth ga%ﬁéaﬁi%%gn

er are arrange

i ndependeng khe polising @Grfice of a%cﬂi@lﬁn@%d nllrnaletfbﬂomgldaturmﬂoﬁ mﬁmmﬁpehﬁe
polishing pad during the CMP processing. 9. The CWP system of claim8,

wher ei n 5t idetails aiguset onddr order (E(EIPIiONtﬂelactéOrOugh hﬂfkrﬁaﬂd@nﬂ ofrthe present énventien.eltn
the retainef, .rin osed aroun f..the vacuum ch ck in r|ng
cont | gur actibbe gietsiond, BREE RLAE Mot i afuidfe R b it iRy Brg 1
confi gur erichicdd withotit §HEE opfaliC6H theD sﬁé%ﬁ’ld"@étﬁ'ls }d -othth Snéedifice s YR EIE KnSvn
claim8, wherein the retaining ring i ncludes a | eading edge to mask an edge
of the waipercessidpetftionT have@uPbsansteseribefl i Hetiitninl drdesving teimertssarily atisoug: thege

of the retaini ng rlng I's rounded. 13. A nethod for making a wafer carrier
fot use wPfel al mechani cal

10 Figure 3A shows a cross sectional view of an exemplary wafer carrier 300 in
accordance with one embodiment of the present invention. The wafer carrier 300 is
configured to hold and rotates a wafer 308 during CMP processing. Specifically, the wafer
carrier includes a vacuum chuck 302, an active retaining ring 304, and a vacuum port 306.
The vacuum chuck 302 is preferably circular and elastic, and is made of an elastic material

15 such as rubber. The retaining ring 304 is disposed around the elastomeric vacuum chuck 302
to retain a wafer 308 in place during CMP processing. Preferably, the retaining ring 304 is
arranged such that its bottom surface 312 is substantially flush or even with a surface 314 of
the wafer to be polished.

A decoupling groove 310 (e.g., trench, channel, etc.) is formed near the outer edge of

20 the vacuum chuck 302 and defines a pair of regions 316 and 318 in the vacuum chuck 302.
The retaining ring 304 is disposed on region 316, which lies along the outer edge of the
vacuum chuck 302, The wafer is disposed on region 318 on the inner region of the vacuum
chuck 302 by a vacuum force provided through the vacuum port 306.

In this configuration, the decoupling groove 310 is configured to effectively decouple

25 the regions 316 and 318 in the elastomeric vacuum chuck 302. The decoupling of the
regions 316 and 318 allows the attached retaining ring 304 and the wafer 308 to align
independently to the plane of a polishing surface on a polishing pad. This is because the
elasticity of the vacuum chuck 302 allows the wafer 308 and the retaining ring 304 to move
independent of each other in a direction orthogonal to the wafer 308. Thus decoupled, both

30 the retaining ring 304 and the wafer 308 can be independently aligned to the polishing

surface under polishing pressure. As will be discussed in more detail below, this self-



pl anari zati on apparatus, conprising: 20 form ng a vacuum_chuck configured
to hold and rotate a wafer for planarizing a surface topdgPegtmbesf200he

waf er on a polishing pad, the vacuum chuck including an inner region for
hol di ng the wafer and an outer region, the form ng of the vacuum chuck
further 30 Decenber 2004 15 including g¢he form ng of a groove adapted to
decoupl e the inner region and the outer region, wherein the inner and outer

regi ons ofali?lnﬁg Yeagi#b! BF 6B Yetkiniperidy 3ANGRAAhd RaftP 968 LELERENAdRAkS dhe RligEaLihe
other; and formng a retainer ring to be disposed on the outer region of

t he vacuumwaféru¥l® durihg5Chidhpiogessing. therebytsubstanttadly wdifanatingr the gindpgirable edge
pr ocessi n% wherein the retainer ring and the wafer are arranged to nove
i ndepende ffFfis'i n a direction orthogonal to the polishing surface of the

pol i shing pad gucfirthétanshi@@linfhaion D rédididl ads éffé@ts‘,’\ﬁltiefétaﬁlliﬂggﬂn%%i By be
pol i shing surface of the polishing pad. 10 14. A nethod for making a wafer

carri er Sasonfiglr¢dth suppekacdge ESectattieat aay asise &bomsthe eded of the ring 804.1 Kiguhe3B

form ng of _the vacuum chuck t.o allow_ the de l.ed retainer rijng.and._t.he
vaf er to lsErates dSHsigeriiongl view of A walerrgerier g0 i%@(@lﬁﬁgr@wnwg&mgﬁ%g

recited | t@ﬁé‘dr@dﬂ& ith %ﬂio’&f:fxﬂg o%%efpffg&ggglv%ti&lherﬁé%m&%fd i SInfieS

defi ni ng e vacuum chuck cy rical wth a cir surface,
wherei n t he thetwafsrecarriernd00 shavomnfin ligee 320 with thes@asptibraob tird rdtiieingcideg, of
t he vacuum chgck in_a ring configuration. 16. A nethod for maki nﬂwa waf er

carrier asPPebraledilepdingsder P34 ohiherslamningBng 855 & foyndadgoclimminate teebrits a
P ane 0 MELEHD L ABAEES) Pt g oA declugrer s
surface. of 3k fedsing eing 3824unctions to distribute pressure over a larger surface area and thus
substantially reduces the ring-related edge effects.
Figure 4 shows an exploded view of the wafer carrier 300 in accordance with one
embodiment of the present invention. It should be noted that the wafer carriers of the present
15 invention may be used with any suitable CMP systems such as linear CMP apparatus or
rotary CMP apparatus. The wafer carrier 300 includes vacuum chuck 302, retaining ring
304, vacuum port 306, a vacuum chuck body 402, and a vacuum manifold 404. The vacuum
chuck body 402 is preferably cylindrical and contains a vacuum distribution grid 406. The
vacuum distribution grid 406 is configured to distribute vacuum force from the vacuum port
20 306. The vacuum manifold 404 is preferably made of a porous material and contains a
plurality of pores. The vacuum manifold 404 is disposed over the vacuum distribution grid
406 to transfer vacuum force through the pores.
The vacuum chuck 302 is disposed on the vacuum chuck body 402 and contains a
retaining ring section 408, decoupling groove 310, a wafer section 410, and a vacuum grid
25 412. The decoupling groove 310 decouples the retaining ring section 408 and the wafer
section 410 of the vacuum chuck to provide independent alignment to a polishing pad
surface. The retaining ring 304 is disposed on the retaining ring section 408 of the vacuum
chuck 302. On the other hand, the wafer section 410 defines the area where the wafer 308 is
attached via vacuum force. For this purpose, the vacuum grid 412 includes vacuum ports to
30 apply vacuum pressure from the vacuum manifold 404 to the wafer 308 such that the wafer

is securely kept in place within the wafer carrier 300.



16 17. A nethod for nmaking a wafer carrier as recited in claim 13, wherein
the retaining ring is configured to mask edge effects on30 Rgcembes20048. A
met hod for naking a wafer carrier as recited in claim 13, wherein the 5
retaining ring includes a | eading edge to nask an edge of the wafer. 19. A
met hod for making a wafer carrier as reqpted in claim18, wherein the

| eadi ng edge of the retaining ring is nmade to be rounded. 10 20. A nethod
for meking a waf re%[rsh@vos ﬁscrbﬁ%cdekﬁ‘(ﬂmal Ric M debtioWh & e Nwifle 308taldNihe g
ring is formed of an elastic material. /N# N#t/ N#t/ NET, [ N@ N#t $/ N N#

I N/ N#] / N3#etainhgidgNe0NDal &t&/M@@SUqﬁas‘th@ edge qffeugﬁsuhEWafer 308 in accordance

B{/]Vgg? EL?&Qq{%}%] C%{o@ rlg lggq%z %ggiltclgyggljoeajrgaEr}]ageé]i’sgglaegae(’ratammg ring 304 are

U c”a] ca] 2.1 t. the ret 304 and the wafer 308
Kit#$$Sef IcE8 bf -a-p“’l“h“%-%?-us‘} T 8 4is aangement, fhe retaining fipg 304 agd the wafer 308 a1 ca

] ca] ca] (Sa]anea]i}lphdu]ocmai] bathca¢ ahipoal malheaﬂlaﬁbf:ﬂ}ecpdksh]ngae]mﬁ]:@éo4 on the
A $909996:
U] ;C; ?ng] Caéﬁ%@%&éﬁ@%z] %Pzarzaezf% @a thpp1etRinmg £ing 304 anees dhg highprrssatecedeea) ca

e ploabep e elap oy e i i i e g
naaaa: bUbbing\304y dlilgivdise] iﬂe@bm@mkwﬁilﬁ@ilﬁﬂ%maémé by Pﬁlsmd gatecHPaRlaga) ca

] ca] ca] ca] ca] ca] ca] ca ca] calcalc Ul cMa] ca] ca}cal \.cc

eledeee3f ffmBHEgRIC ARHRE arrlpn jnﬁ?rj t}m hfmh}lg §ﬁgf‘d0fz Mqt@alpsaljngépea]maq Meta) ca

ca] ca ] al ca
[Tt o s %%%%3%‘5%*‘: GRE SO ARUER GE 554 B le 30l TR B HE T
a] ca] caj cas}asf@;]m]a@@m@thﬁadlwaimﬁhﬁaﬂ fid}fidlde ahg dirécioaale ﬂﬁ&ﬁhﬁx@}%& feddifiiap CaCS
q7i G 3"10% " & ()-310% & ()-10% & () - 100/‘&'() 10% & ( -1#100/‘&'() 7\T'NO
zX6! L39$10R384(masks tizogtee of the yafer JO& frompmadesiyable, edge ' by) transfevduotPPe, (

) - V10% & (ehge %ffectrom the edge of the wafer 308 to the leading edge 510 of the retaining ring 304.

Eliminating the edge effect under the wafer 308, in turn, allows slurry to be provided more
15 evenly under the wafer 308. Accordingly, the planarization efficiency of the wafer 308 in
substantially enhanced.

The leading edge 510 of the retaining ring 304 can also be configured to further
improve the planarization efficiency as shown above in Figure 3B. Figure 5B shows a cross-
sectional view of a section of the wafer 308 and the retaining ring 304 that are arranged to

20 reduce the edge effect of the retaining ring 304 in accordance with one embodiment of the
present invention. The wafer 308 and the retaining ring 304 are placed on the polishing pad
502 and are decoupled so that both are aligned to the plane of the polishing surface 504 on
the polishing pad 502. The leading edge of the retaining ring 304 is shaped to minimize
pressure. In the illustrated embodiment, the leading edge is rounded to reduce the pressure

25 so that the formation low pressure zones under the retaining ring 304 is minimized. This
minimizes the undesirable slurry sealing effect, thereby enhancing the uniform planarization
of the wafer 508.

While the present invention has been described in terms of several preferred
embodiments, it will be appreciated that those skilled in the art upon reading the preceding

30 specifications and studying the drawings will realize various alterations, additions,

permutations and equivalents thereof. It is therefore intended that the present invention
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a vacuum chuck configured to hold and rotate a wafer for planarizing a surface
topography of the wafer on a polishing pad, the vacuum chuck including an inner region for
holding the wafer and an outer region, the vacuum chuck having a groove adapted to
decouple the inner region and the outer region, wherein the inner and outer regions of the
vacuum chuck are arranged to move independently in a direction orthogonal to a polishing

surface of the polishing pad; and

a retainer ring disposed on the outer region of the vacuum chuck and configured to
retain the wafer during CMP processing, wherein the decoupled retainer ring and the wafer
are arranged to move independently to align to the polishing surface of the polishing pad

during the CMP processing,

2. The wafer carrier as recited in claim 1, wherein the vacuum chuck is

elastomeric so as to allow the decoupled retainer ring and the wafer to move independently.

3. The wafer carrier as recited in claim 1, wherein the vacuum chuck is

cylindrical with a circular surface, wherein the retainer ring is disposed around the edge of

20 the vacuum chuck in a ring configuration.
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configured to mask edge effects on the wafer.

6. The wafer carrier as recited in claim 1, wherein the retaining ring includes a

leading edge to mask an edge of the wafer.
10

7. The wafer carrier as recited in claim 6, wherein the leading edge of the

retaining ring is rounded.

8. A chemical mechanical planarization (CMP) system, comprising;
15 a polishing pad; and

a wafer carrier, the wafer carrier including a vacuum chuck configured to hold and
rotate a wafer for planarizing a surface topography of the wafer on the polishing pad, the
vacuum chuck including an inner region for holding the wafer and an outer region, the
vacuum chuck being elastomeric and having a groove adapted to decouple the inner region

20 and the outer region, wherein the inner and outer regions of the vacuum chuck are arranged
to move independently in a direction orthogonal to a polishing surface of the polishing pad,

the wafer carrier further including a retainer ring disposed on the outer region of the



(10% o0& ()- "WO% o0& ()-Y Gl0% o0& ()- \cc dhddeee edYNC!'!3l" 10'o0 10'o
10" 09" 10% 0& ()-<7"10% 0& ()- 5#10% o0& ()- | 34" 10% o0& () -30 Recembos Y4 ) -
eledeee3f f dEYNC! ! 31 " i 7#10% o0& ()-110% o0& () -

"109% 0& ()-14"10% o0& ()-Li 10% 0& ()-!10% o0& ()-fffBgegggdEYNC! ! 3| "

%409 0& ()-Y "GLO% 0& ()-F 10% o0& ()-Y

G10% 0& () - F10% o0& ()-#"10% 0& ()-g' h3h~tghhM dEYNC! ! 31 " \ 8" 10% o0& () -
96#10% 0& ()- |3 10% 0& ()-Y 1GL0% 0& ()-S, *10% o0& () - 0*#10% o0& () -

M ....... 3 A 0 1 0
1 RS Y5 ML P S MR i

decoupled retainer ring and the wafer are arranged to move independently to allgn to a

plane defining the polishing surface of the polishing pad during the CMP processing,.

5 9. The CMP system of claim 8, wherein the vacuum chuck is cylindrical with a
circular surface, wherein the retainer ring is disposed around the edge of the vacuum chuck

in a ring configuration.

10.  The CMP system of claim 8, wherein the retaining ring is configured to

10 mask edge effects on the wafer.

11.  The CMP system of claim 8, wherein the retaining ring includes a leading

edge to mask an edge of the wafer.

15 12. The CMP system of claim 11, wherein the leading edge of the retaining ring

is rounded.

13. A method for making a wafer carrier for use with a chemical mechanical

planarization apparatus, comprising:

20 forming a vacuum chuck configured to hold and rotate a wafer for planarizing a
surface topography of the wafer on a polishing pad, the vacuum chuck including an inner

region for holding the wafer and an outer region, the forming of the vacuum chuck further
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15
including the forming of a groove adapted to decouple the inner region and the outer
region, wherein the inner and outer regions of the vacuum chuck are arranged to move

independently of each other; and

forming a retainer ring to be disposed on the outer region of the vacuum chuck and
configured to retain the wafer during CMP processing, wherein the retainer ring and the
wafer are arranged to move independently in a direction orthogonal to the polishing surface
of the polishing pad such that the retainer ring and the wafer align to the polishing surface

of the polishing pad.

14, A method for making a wafer carrier as recited in claim 13, wherein an
elastomeric is used in the forming of the vacuum chuck to allow the decoupled retainer ring

and the wafer to move independently.

15. A method for making a wafer carrier as recited in claim 13, wherein the
forming of the vacuum chuck includes defining the vacuum chuck cylindrically and with a
circular surface, wherein the retainer ring is configured to be disposed around the edge of

the vacuum chuck in a ring configuration.

16. A method for making a wafer carrier as recited in claim 13, wherein the
polishing surface defines a plane and wherein the vacuum chuck is arranged to align the

decoupled retainer ring and the wafer align to the same plane of the polishing surface.

10 R
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retaining ring is configured to mask edge effects on the wafer.

18. A method for making a wafer carrier as recited in claim 13, wherein the

5 retaining ring includes a leading edge to mask an edge of the wafer.

19. A method for making a wafer carrier as recited in claim 18, wherein the

leading edge of the retaining ring is made to be rounded.

10 20. A method for making a wafer carrier as recited in claim 13, wherein the

retaining ring is formed of an elastic material.



