8 February 2006 WO 03/013788 PCT/ US02/ 24272 PLATEN ASSEMBLY HAVI NG A
'TOPOGRAPHI CALLY ALTERED PLATEN SURFACE FI ELD OF THE ISNVEKEu@MYS 2Di3i6s
application relates to chem cal nechanical planarization of sem conductor
waf ers. MO ®/QI388i cul arly, this application relates to a rxusmzea72pl at en
assenbly for providing inproved wafer renpval profile performance in a
linear or rotary polishing system BACKGROUND Cl10 Sem conductor wafers are
typically fabricated with nultiple copies of a desired integrated circuit
design that will later be sEpATENeASSEMBIRIMVINGDA i ndividual chips. A
common techni que f orTOROERAPHICALEYIAITERBD PRATENSSOREARGUCt or wafer is
phot ol i t hography. Part of the photolithography process requires that a

" special canmera focus on the wafer to project an inage 15 of the circuit on
the wafer. The ability of the canmera to focus on the surface of the wafer
is often adFiEld2IOF FHEINEENTYONNconsi st enci es or unevenness in the wafer
surface. This sensitivity is accentuated with the current drive for

smatl er, nore hi-BTW?PH’*Wﬁé@ﬂl eaigs & ehennical desohgnisalyiacdrizatiomoft t ol er at e
certain no | Je Ll ity I Gul.ar. die. or tween a.plurality of
dies on a Z%Hﬁg%ﬁq&%ﬁﬁ'\gé “@%’%1"%6‘@9@@*‘3&'3%”#5’ @(%Jaﬁ'tag d l%%\flgg@r"%o‘jéﬁeé’ conmonl y
const r uct edplalen dsagrbly, fompreviding imprdvied wabdr ramoivaloprbfile iperformeaicath on a first

| ayer and Ce(i)m‘%ﬁr(l;‘towﬁarp’\ﬂoﬂ§hi8§g9§§rﬁ1 it to a portion of the circuit on the
eac ’

next | ayer, ayer ‘can a create nonuniformty on the wafer that
nmust be snoot hed out before generating the next |ayer. 25 Chem cal _
mechani cal BAGK&R@AINGN (CWP) techniques are used to planarize the raw
waf er and each | ayer of material added thereafter. Available CW systens,

%o nly cal | ed SERIEPNIYSIOr $raders areivpisaliyigbricated withmulipleatnies dfal der  t hat
Tings the qafed intddracaicat ielihh hatwiPhtr Be B RAf g SRV HA% hf the plane of
the wafer surface to be planarized. "Fﬂe pOPI S%:I) ng pad s -F]ypl cal ly disk
or a belt IRdvgy@l chipst dhsomenopdechalsiuador foumidg tesickhcuiisy an achem cal pol i shi ng
agent o slsdiidorkiioR WAt PhobRAGG ARy art biiné BRbiofiflobiGphfte & February
~ process requires that a special camera focus on the wafer to project an image
15 - of the circuit on the wafer. The ability of the camera to focus on the surface of
the wafer is often adversely affected by inconsistencies or unevenness in the
wafer surface. This sensitivity is accentuated with the current drive for
smaller, more highly integrated circuit designs which cannot tolerate certain
nonuniformities within a particular die or between a plurality of dies on a
- 20 . wafer. Because semiconductor circuits on wafers are commonly constructed
in layers, where a portion of a circuit is created on a first layer and conductive
O vias connect it to a portion of the circuit on the next layer, each layer can add
or create nonuniformity on the wafer that must be smoothed out before
generating the next layer.
25 o Chemical mechanical planarization (CMP) techniques are used o
o planarize the raw wafer and eéc_h layer of material added thereafter.
Available CMP systéms, commonly called wafer polishers, often.use a
rotating wafer holder that brings the wafer into contact with a polishing pad
_ moving in the plane of the wafer surface to be planarized. The polishing pad
30 is typically disk or a belt. In some systems, a polishing fluid, such as a

chemical polishing agent or slurry containing microabrasives, is app'lied to the




polishing pad to polish the wafer. The wafer hol der then presses the wafer
against the rotating polishing pad and is rotated togpgkbshaadzpbgnarize
the wafer. In other CWP systens, a fixed-abrasive polishing pad is used to
polish the wafer. In fixed-abrasive applications, the wafer hol der presses
the wafer against the rotating fixed-abrasive polishing pad, deionized
wat er (or sone other non-abrasive substance) is applied, and the pad is
noved to polish and planarize the wafer. In linear wafer polishers, a
support ssenbl% i s .of

p

en positioned upde the linear belt to provide
addi t i JIPHFNeYB quogﬁrah]@dyﬁgﬁrhawgg%gp&%r[hgntqr]%ssei S¥#HPhg process taking
pl ace aiyairsetrepprtng @ollﬁhigg pgﬁ ahbies r:il)lt;)a“i&ngS&gbg 22@\/\?@1@&@ l'i near ]pfﬂ _td
supports are sho n U S t ent . 5, : where one or nore fl ui
bear i ng’@“gﬁ-@“ﬂ@@%&"é YRIEpG ??ii‘?fgall?f@?'f’?p ingHadds H to@Pﬁ?hhe flui d bearings
is to hAbWwaf@NhiRbd-bBbsiebeplicaory #e Wafef hlger@redste thd werer  pol i sher by
adjusting the fluid ﬁ){ﬁ%ssure applied to various zones underneath the belt.

Despi t cadaist fgrratating tesd-Abrasivs pqlishing R (leignizad walsr GESHBRi eved with the

Fl ui d hagred foBSabraMREsubs{aRte i€ BEMRY, AR thaha@MSmBTY toPSRéaddrat require
. additional conpensation. Accordingly, there is a need for an inproved

mechaniRi#nariee thesyfgbrting a |inear belt or a rotary pad. BRIEF SUMVARY
According to @ hbLSha@SRsiskerefa %J}f?oh%%@ bi91is oﬁé?lgfo%itibﬁed)ﬁt‘?d’érded in a platen
shing nmenbe h

assenbly for supporting a poli r“on a polishing apparatus, a

pl at en the timgar ibeit tkgprovide additienal suproyt ardawdishisgesniwbiothei ng a | eadi ng edge
and a trail.i . r.ei L L | ositioned at an

‘opposi tdgﬂééﬂr%od]gﬁ‘ogg%:tagﬂ@@%ﬁ?ﬁgﬁlgp%{sg%glpe%gﬁ%gﬁgéeﬁeﬁbm t he | eadi ng edge; a
pl ur al iBxamplesf dflineardielisnppatsdire pbewnlindd.Swletent Ne. 5,5%hdhg and trailing

edges qQf, .t I | C f f M h .conpri ses a

Feapectltiee SpERT HE R ey SR eRn sl Hp o PR EIRSIE Ab e *and a

| east afithe fagd bearinls & théepccantrpiohe aalfer remeval iparidofdhe tikear pl at en, wherein

each of the  at |east, one. region of altered topogra canpri ses one of a

Coq on RetHer bR eS8 A st SPRRY ST PR BRRnsEBL hony ol at v to

t he suliRé Bait.iDAshite theandér refiovilaesfile 2orfirdFitat oar ye aéHiSelantr ding to a second
aspect of. tg% i nvention, Fhere i gr(%vi ded in a quear ) "

o the fluid bearings, some warfer removal variations may remain that require additional

compensation. Accordingly, there is a need for an improved mechanism for

supporting a linear belt or a rotary pad.

BRIEF SUMMARY

According to a first aspect of the invention, there is provided in a platen
assembly for supporting a polishing member on a polishing apparatus, a platen
comprising: a substantially planar surface having a leading edge and a trailing edge,
wherein the trailing'edge is positioned at an opposite end of the substantially planar
surface from the leading edge; a plurality of fluid channels disposed between the
leading and trailing edges of the platen, wherein each of the fluid channels

"~ comprises a respective opening defined by the substantially planar surface; and at
least one region of altered topography positioned on the platen, wherein each of the
at least one region of altered topography comprises one of a region of raised
_ topography and a region of lowered topography relative to the substantially planar

surface.




pol i shing apparatus having a linear belt support assenbly for supporting a
linear belt, wherein a wafer having a dianmeter is pgegspduagg nspeone side
of the linear belt, a platen conprising: a substantially planar surface
positioned underneath the |inear belt opposite the wafer, the
substantially planar surface positioned in the |inear beIt suppor t
assenbly and emqwrn@tmsepmdm@pftheamveunyorgrtb,%ree&pmwéﬁdmn@huﬁaarreter of the

~wafer, rﬁcﬂﬁhnﬁéﬁ ﬁ‘é‘r &%&Ggg afingay" Bef‘rt!éﬁ é r%%ﬁ?élt ng edge,

wher ei e 1s p03|t n op Slt
subst arwhegging \mfanlaawm drawtefrriwmessedeagmdom@s:éelgfatheatmeanheétl aty of fluid

channel 5. gh SBOSAGNOY MBSANAE JSAILIGAMSibAE bidinSAi0BR (Pbad e bl aten,

wher ei each 0 s conprises a respective openlng def i ned
by the baltb:m:asnte the wafqp) thn anbsiamtfazusz etanamurﬁat:e peahmﬂedne therlegrobelof rai sed

t the,t l th | eadi

cane’” AlRoRBS SISV a5 forddind iRy 'd A¥aBE Pin P Rieb B B e ded 1 n a

pl at en wafeg Wlatehcﬁurtt&upmpﬂemgga deadbigmfdbe agd lalml'dumg e@ge,amlpmém&lhe ng : .
t at en I sSILNng. .a ant nar s ce positione

P ar neHincraste B pehiePag el adhBeistE shier b8 Shatua pRRe, et bhR 3B ol 1y

~planar tﬁelléaaihg aoas) 4 plQﬂsﬂiﬁj/ dflﬁuid%anﬁelﬂﬂﬁﬁbseﬂmm’théﬂﬁ‘bdﬂ@mfdl sing a

di anet er .t hat |9§§ Hﬁ‘i’ r t han .t he waf er, the platen .

furt hertr%'ﬁ‘lgﬁd |“ﬁ'§reé'a§%°rb?f3ﬂ%htf'? ﬁli‘?rl’}‘?&‘ OHYESSHAer ei n t he

trailingsgstace bﬁerﬁ’r@déﬂn@ﬂ'ﬁﬁ td s@%teﬁhﬂﬂ%lérﬁr@ﬂ%@f ahdngt isgdiphent i al |y pl anar
-surface from the |eading pluralit | uid channel s di sposed

bet weerf®@iRB of emdﬁgpwhytnoaﬁw%clew 4 "‘@ftfac' W@ e&saﬁ*@v tofplegdiRdeach of the
fluid cé@gnel S conprises a respect i ve opening defined by the substantially
pl anar surface; and a segnented aten ring positioned around a portion of
the planar sufgcgeding m#he'dﬁseeﬁiﬁfgegwﬂon iRsre ifeprgwded inoheldteno be a rai sed

or lo t of the
Mnvent P arateBorhg HARIGRRY mebEREs BilhibrBitiigd aHEEN . 2 support
assenbl epnfpoising L parstantiglheplpodrissifecgpesititined LUndevheatbitime poliskingr havi ng a

di anet er S er, a platen
conpri Srp%%Eerpopggggetdthﬁ "’fr'l @1e §ﬁ§ptda§&g{a % eu[')'%gg ?J?:)Hr'l Hg{e%)neat h the
polis hismgpma’ﬁwmbmpmd;dmrtsh@ ar\aiémreteritm |ssgrbsteathhnafhé grapieaama:f theur f ace
posi ti on support asse an n neter that is
‘great er H‘etm%teﬂ '%Yﬁ’\??‘é?mp'b"f’"gt il aﬁ)&'ﬂ ge laH aﬁraﬁwaﬁ%f]ﬁ’r‘?}%?mé%?mr ising a
| eadi ngrammgeedgaqia positionbd khsh eslERite %ndfebthuewstaﬁ%ﬁy ﬁéﬁédﬁabb&om ailing edge
Is positioned at an opposite end of the substantia Y pl anar
the leading edge; a plurality of fluid channels disposed between the leading and
trailing edges of the platen, wherein each of the fluid channels comprises a
respective opening defined by the substantially planar surface; and a segmented
platen ring positioned around a portion of the planar surface; wherein each segment
may be positioned to be a raised or lowered region of topography.

According to a fourth aspect of the invention, there is provided In a
polishing apparatus having a support assembly for supporting a polishing member,
wherein a wafer having a diameter is pressed against one side of the polishing
member, a platen comprising: a substantially planar surface positioned underneath

* the polishing member opposite the wafer, the substantially planar surface positioned
in the support assembly and comprising a diameter that is greater than the diameter

of the wafer, the platen further comprising a Ieading edge and a trailing edge,
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surface fromthe | eading edge; a plurality of fluid channels disposed
between the |eading and trailing edges of the plates, rephengirly gagh of the
fluid channels conprises a respective opening defined by the substantially
pl anar surface; and neans for providing at |east one of a region of

al tered topography on a portion of the substantially planar surface of the
platen Enbodinents of the present invention nmay provide , a platen for use
in a t i r s a linear
bel ¢ on o2 B Jadell pEUBRR AR oBoBite Y T itGhiaf bl 2

pol i shiswfaapframdbe ading adieem plbeaﬂty diéluldwhahmel@depesebldmtvmmrtthea pl at en
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at an o e _en he subst ant] al | nar surface fromt | eadi ng
cdoe AMBTRIPEREHgngr laagt e aaiaes orduSed Moo rbuan BackEe e | eadi g
and tr adubkRatiayPrmapburfidiepieen. each of the fluid channel s may define a
respective opening in the substantially planar surface. At |east one

regi on of al t Embdditneptsgfdiphgresent inentigromay paveld pa plaken fpi w:teelna where each
of the | east

el oG abeh 28%mi for Sipdorlrie s RlshinG e i uih Bla MekP ol ARASHDNY |
| ower eobdhsﬂﬁmg;apqmatus adrat noteey pad bihe rstahgicﬂiﬁhm@hbyaraiuanaldesaﬂbégce The pl aten

~assenbl i ncl ude t e n havi a se nt ed at en i ng positioned
o oung e e ebftadmshira Aefehassab S BROTHG Abeferiid Merbeld Lo oned o
be a ra p@dhmg appavaiueds tietlose bt fiaxrogarpymphking adiupstantid plamap | i near

belt support as r supportin | | near a wafer havin
2o ancilacs wits iy e U Ghinclktos. whereke Peiidedgiis positomsdl s o |2

pl at en.at BR®p Ebﬁ(‘e@i‘ad@mé é]ﬁs%ﬁal@r p‘iéﬁéii'fs@ﬁde&}drb{ tHel Iéélﬁlﬁ%édg'é ace positioned
underneat h the |inear | t posite the wafer. The substantially planar

LU T o GMFAY SIS BEaTER B8 Pl deARSA HAHRerBE (ST OGRS Ot e &
di anet gre H&?etn b§c!‘96fqﬁé filid chg'l%lst ll‘r\S dbmeed ﬁspé’éﬂv&'&ﬁeﬁiﬁé ffthe The platen may

further include a leading edge and’ a trail dg e, Where the trailing
edge |ssuﬁét@ﬂtfﬁ%rﬂé&!‘aawfﬁ#ﬁeobﬁ%ﬁ@éeé?ﬂ:lorbf’fQ"ﬁée tQB@Q"aPM mpy Yepl anar  surface
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. bet ween%tL ﬁ‘%ﬂeg%fr% tﬁ?aflﬁ{g&g bfl)éa 0tntﬁe pl aten, where each of the
fluid
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channel s is a respective opening defined by the substantially planar
surface. At least one region of raised topography nay reerp@sit congd on the
platen closer to the trailing edge than to the |eading edge. BRI EF
DESCRI PTI ON OF SEVERAL VIEWS OF THE DRAWNGS FIG 1. is a perspective view a

| i near wafer polisher suitable for use with a platen assenblpéwaccordi ng to
a pr ef €iegion o plierer fenegraphy igclusles ong of 2 sedien of raisad ehraised doRPYAP¥ cor di ng to

~one prefgry %éior%m&mra@mpogﬂpﬁy relative t8 thePURs ARSI \HIsWr Slirfddee platen
assenbly of FIG 2. FIG 47is a plan view of a platen assenbly according to
a first alter hBe platen asspoglyreat inclpfiectheplatgn hayinga segragnted plated) at en assenbly

accordi g ; | 1 [ ' 2006 WO
05 013vE RRRRg 8RR 3 JRicAR Kt REREE o do bR 2 bl v

accor di pagitioped ta be a daised erdeweret! vegiembiddpeasaphy. FI G 7A is a cross-secti onal
view of a region of raised topography suitable for use on the platen
assenblies of FIGS. 2-6. 5 FIG7B is a first alternative enbodi nent of the
cross-sect i ondbo disdosasfis afinGar i suppat aeanblnfos earpodtingl & kneanbélte enbodi ment

o oo SR bl B9Bla LBt d s Pohed g G Bkt BB e e e
si de viiesliudds aplatgi Fhe phtenanseicludp agubgtagtiadiy ptanbl surfaceposiienegin t he pl at en
Socor ai HGRrER PEiPedT bR BRI Belrn e SR Bl s SR AP T Y

_ ~ be positioned in the linear belt support assembly and has a diameter that is greater

than the diameter of the wafer. The platen may further include a leading edge and a

trailing edge, |

where the trailing edge is positioned at an opposite end of the substantially planar

surface from the leading edge. Also a plurality of fluid channels may be disposed

between the leading and trailing edges of the platen, where each of the fluid

channels is a respective opening defined by the substantially planar surface. At least

“one region of raised topography may be positioned on the platen closer to the trailing

edge than fo the leading edge.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

FIG 1. is a perspective view a linear wafer polisher suitable for use with a
platen assembly according to a preferred embodiment.

FIG. 2 illustrates a platen assembly according to one preferred
embodiment, ‘

‘FIG. 3 is an exploded view of the platen assembly of FIG. 2.

FIG. 4 is a plan view of a platen assembly according to a first alternative
embodiment.

FIG. 5 is a plan view of a platen assembly according to a second altérnative

embodiment.




30 FIG 10 is a plan view of a platen assenbly according to a fifth
al'ternative enbodinent.. FIG 11 is a perspective view gebghaty waber

pol i sher suitable for™ USe with a platen assenbly according to a preferred
- enbodi mewin. 0303788 LED DESCRI PTI ON OF THE PRESENTLY PREFERREDdobBOIP VENTS .
In order to address the drawbacks of the prior art described above, an
apparatus for-supporting a linear polishing belt or a rotary polishing pad
is described herein that is intended to inprove the renoval rate profile

in a CVP processiG. Bk erplamde of klpfaterl asserhibip 88dordiRg 'tosé‘ﬁ{rrdlo i's shown that
is suitable for _use with a preferred enbodinent of " a |inear belt support.

The |inear BYFTREembediMgBl udes a belt assenbl y 14 having a polishing pad.
- The belt assenbl yicl4a |§%>br6é%fb%'cﬁénéﬁne%f'd‘%§ lry?émogﬁgra@ﬁkt and pad

combi nation or a belt having polishing ts attached in’
any one of auilalibier use omplatﬁn@memhhqswé%s Eﬁarrpl es of suitable belts

g ude the stal Alers 4 sl afSiiveUihoRRhY 10 AR aesprllisgapol 4 bY. Lam,

Research Cor por ati on and avai | a of Salem’
New HanpshiFk&. 7fhe pad 8 February 2006 WO 031013788 PCTI US02/ 24272 materi al

- may be a non-abr d 1o ort a chem cal and/or
abr asi ve sI.urry,ﬁ§r?§lsfn$§<e:cc?b§8t§§f'@‘é§ °WH\?"&8F‘E{%BEP§F-\?&C§W eWes fixed
in a matrixoffdGerAal . The |linear polisher 10 noves the belt assenmbhly 14
| i nearly around |Jers 16 act vi ng one or both of the
rollers 16, 5 léf I&ﬁ%t[ﬁ'sa? %’Fﬁ@ﬁﬂﬁa%&%h?‘gﬁ{eggﬁgﬁ sweetianal viewidi s manner,
t h® polishipig. 7pad on the belt 14 noves past the surface of the wafer 20 in

‘a linear fashion., A direction of novenent of the belt assenbly 14 is
‘ndi cated by ar rd@ 8Blusisatga psidecdew pba region gf faised teppgsapd)y swifpie26, hol ds

‘he waf er 20r agabh e p|5tlgﬁaggé,h§jysrm;:|:@g £ the belt 14. A spindle drive
mechani sm (not shown) applies rotational and axial force to the spindle

26 so that the kdPeP 'SZ@PPQ vieyt efteeplaten @spemblyagcargingrie @ fodh pol i shing pad on
the belt a%ﬁeﬁ%ltb&e%ﬁmd&mé}{tate” assenbly 28 positioned underneath the belt
assenbly 14 and opposit

15 FIG. 10 is a plan view of a platen assembly according to a fifth

alternative embodiment.
FIG. 11 is a perspective view a rotary wafer polisher suitable for use
with a platen assembly according to a preferred embodiment.

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED
20 EMBODIMENTS

-In order to address the drawbacks of the prior art described above, an
apparatus for supporting a linear polishing belt or a rotary polishing pad is
~ described herein that is intended fo improve the removal rate profile in a CMP
| process. Referring to FIG. 1, a linear polisher 10 is shown that is suitable for
.25 use with a preferred embodiment of a linear beit support. The linear polisher
' 10 includes a belt assembly 14 having a polishing pad. The belt assembly 14
- may consist of an integrally molded belt and pad combination or a belt having
polishing pad and belt components aftached in any one of a number of ways
known in the art. Examples of suitable belts include the stainless steel belt i
- 30 and polishing pad assemblies sold by Lam Research Corporation and Keviar |
belts available from Madison CMP of Salem, New Hampshire. The pad | .




‘the wafer carrier 24 supports the belt assenbly with a fluid bearing to
provide a very low friction surface that can be adj sstretbrt@rgofpedsat e for
pol i shing 15 variations. Suitable |inear polishers include the |inear

pol i sher ¥Q $3/41IBBSTERES CMP Syst em avai |l abl e from Lam Ressamedvz&erpor at i on
of Frenmont, California. One exanple of a linear polisher that may be used
‘with the present invention is disclosed in U S Application Serial No.

- 08/968,333 filed Novenber 12, 1997 and entitled "Method and Apparatus for

Pol i shi ng 20vatial owwdect oon-wafasive'matérizt configured tﬂjtﬁaﬂsﬁﬁﬂra%h@ﬁnd@' chis
to FI 2-3, the platen

- incorporate referepce. Referrin
assenbly ZSQ'?:&gﬁ gl%fﬁsrv%)ﬁémaa% ﬁs*‘f%a%g%‘ﬂn%fﬂb&aﬁ@ew@rttcloarf@red he platen

30. The pl ainenmagxaniieyial 8 Hesine@r ﬁ!l@h@ﬂ'(b’mb@ﬂlﬁé@e& a@éérﬁﬁlpa}tﬂl . m‘;" f rgge
en assenbly

- of the poligher, 10 bet h 5 rollers 16,
conpri sgs a'?hrré SV LA r\é\ﬁeﬁgb ﬁf %ﬂ've'S@r'HBﬂrﬁ’Péde@ﬁﬂ’aOfdh%r@llptsatfen hol der 32.

Theb pl at en BDwith afdeivimal itedmish sEHRR ARbEG! | arger than
Eur@ to be polished, G?dhythp‘]) @gﬁ@%r;ﬂ'{e @ng of a netal,

t he surfacggaéj
such as br O%P*%éﬂ W‘P&%P%‘Ef@rﬁuﬁﬁce of thplw,af@mm adfneft fashionhannel s 34
is di 8posedqameétmﬁo@h?dv%ﬁne%@o{ﬂ“@%ﬁa%bl ha iR hg;‘{;‘agqch@”e' S 34 may be

an opening in the substanti al I 'anar face When t he.
pl aten 30 i s nodhvaler Farmenad, pﬂifm’:@hyh@pmte@hotmdh@hefamo%@au@as a | eading

edge 33 th elt as, the helt initially 5 8
February Zgg%béhsq%r%%@%ﬁ%ﬁ C‘%Sé%%%?" RUELRaFB NPt RHoRPht en assenbl y
240 and a tapalies W@ai@dgbat%amdﬂdmrcem lhbesplrﬁMZG O fHat Bz Wwifef P®isp! aten to
support th 1he assenbly. A manifold assenbly
(36 under neg?%%i r?o‘?P %(seocf%cf Wgﬁh’ﬁﬁgﬁg @@%P%‘F\%‘%ﬁ%'ﬁ?%tﬁl bute fluid to
the di sk plpmtetmassenmlyb%qsesnaﬁmﬂurﬁierde@tmm belt 2R88AEKBYng cﬁa’ﬂﬁ ifll sk platen
hol der tﬁ$§2| es 38 arranged aI ong a east one of -

t he edges gﬂ %W@%&%UP&?‘IFBPQ eeesssmbly withgiiviskbeasting heploside 178. Fl ui d

i s direct ed\lewmmibtm ﬁﬁfa&é%t@aﬁﬁ@h& kd40 & assenbly 36.
ng nozzl es be used to reduce tjﬁe fri g?l gehélaq?%ﬁje %! 1 agai nst the

es of tP{%”%‘)é'ﬁ SHERRIR TRArRefisheys ielvde dhalinear potighers in the TERES

CMP System available from Lam Research Corporation of Fremont,
California. One example of a linear polisher that may be used with the
present invention is disclqsed in U.S. Application Serial No. 08/968,333 filed
7 November 12, 1997 and entitied “Method and Apparatus for Polishing
20 Semiconductor Wafers”, the entire disclosure of which is incorporated herein
by reference.
Referring to FIGS. 2-3, the platen assembly 28 controls the gap
O between the back of the belt and the platen 30. The platen assembiy 28 is
preferably removably attachable to a frame of the polisher 10 between the
25 rollers 16, 18. The platen assembly 28 comprises a repiaceable disk platen .
30 mounted on a disk platen holder 32. The platen 30 preferably has a
' substantially planar surface larger than the surface of a wafer to be polished,
and may be constructed of a metal, such as brass, or other rigid material. A
. plurality of fluid channels 34 is disposed on the platen 30, where each of the
SQ | - fluid channels 34 may be an opening in the substantially planar surface of the
platen. When the platen 30 is mounted in the platen holder 32, the platen 30
has a leéding edge 33 that s arranged to receive the belt as the belt initially
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10 anmount of bufferbetween the disk platen holder and the belt as the belt
initially passes over the platen assenbly 28. Prefera@blrgbrilaef 2006
utilized is air and the manifold assenbly 36 has-a plurality of pneunatic
qui ck di saoesmastss ports 42 that permt easy engagenent anebgusepgggenent of
air supplies to the platen assenbly 28. A platen di sk gasket 44 provides a
seal. between the 15 platen 30 and platen holder 32. Simlarly, a platen
~ hol der gasket 46 supplies a seal between the nmanifold assenbly 36 and the

pl aten hol deras8@s ovkr thie plagdn ds6efibly 265 LAAY Haifty &ﬁeg:ﬁtfpgts 8 g assenbly 28

t oget her and four . connector holes 50 cooperate eners (not shown)

for instal | iRRBrOf heRgiany suRect hechati as ibpaasen ousstberplaferp8sdentdly. t he
pol i sher 38, 20 WiaRiehaisaly SbAdeEand DRAMALPY SR ave one or

more regions of raised and/or” | owered topog to FIGS. 2-3,
al t hough anyleeiaed o qislribyie fuidiodhe diskpiajen phyrecise thwuptsatigonsur f ace i s

(ognt ompl alibodiit/the ARTAMER BT B2 pld Al 892 rd P BPh oot and rear

quadrants, a region rail opogr ap
to 25 the Brangedrjoeggtleast arfe dftiiee pligdsarerparsticimrito thedirdcgoh be | eadi ng edge

- 33. As sho I¢: s t region pf raised topography is in the form
of an arc Wgnodshp? EI(;%(P eﬁuﬁgr cﬂlﬁ?bs t?ihegtchtgtno'zg@sgpfﬁo Manfelden 34 on t he
trailing ed§e Banifoldhesensily 86. The nardesi3s ARYD-anBY tGFRHURE 13 ﬁﬁﬁ&{ ate .
material adheg gﬁ %he platen surface, i-ntefgrally formed wth the surface
of the plateéen § € %9 'HBVQEF?Q%‘% & %ﬂ\%’@“@ﬁdﬁhéymoéﬂdmgamé"arc | engt h of
t D r egi on afmouidt of @dffecipsgeen e disk pl@ﬁ#,f]ﬁ{]dhgﬂa)l‘dkﬁéﬁ%{%%@egb%ﬂ, and nore

e 0.

referably 3(%, and t he hej ght may be in e rang 0 0. 250 inches
(\Z\)jth r espect el p3rsesoxpethe platen gesembly 28. Braferably therflui®otlided WRIO3/ 013788

CT1 US02/ 248'7&*’@%&“%éﬁﬂﬁ%@bﬁsa?huréwapﬁuﬁati?§%§?§°% ﬁﬁgaraphy may be

substituted for, or conbi e region o aphy on a
pl at en. ThePOrisely ALPYMI ens cagagemenirangidjsemgegemeritart alrlsyppiigsagr al 1 y nol ded

into, or canuethied AQBMLIE28" WY | sy face. The |owered regions nmay
have a depth ::F’J% tie 5 rgaity;\ge Jg}%ﬂlﬁgh 5%5%%%9%.4%650\'@%%%@% tdsPect to the
pl'&t en sur fRiglen 3Riand plathe holdenB2n Sinsifarly pavplatesh iokisy gaskIHACCRABPIRE
mechani cal | y |t d i n vabl e sts that are
e ham, cal | VS EEhE EBLRL y BLA RREndGE 2 X
- plurality of fasteners 48 hold the platen assembly 28 together and four
connector holes 50 cooperate with fasteners (not shown) for installing or
removing the assemble platen assembly 28 from the polisher 38,
20 In a preferred embodiment, the platen 30 may have one or more

regions of raised and/or lowered topography. Referring to FIGS. 2-3,
although any change in the overall topography of the platen surface is

(\ ) - contemplated, whether located on the trailing, leading, front and rear
. quadrants, a region of raised topography 52 is preferably positioned closer to
25 the trailing edge 35 of the platen assembly than fo the leading edge 33. As

shown in FIGS. 2-3, the region of raised topography is in the form of an arc
positioned outside to the last row of fluid passages 34 on the trailing edge 35.
The region of raised topography may be a separate material adhered to the
platen surface, integrally formed with the surface of the platen 30, or movably
30 positioned on the platen. The arc length of the region of raised topography is
: preferably less than 180°, and more preferably 30°, and the height may be in
the range 0.000 to 0.250 inches with respect to the platen surface. Inan
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t he planar surface of the platen. The novabl e posts may be operated using
any of a manner of known actuating mechani snms (e.g. & aeturuealy, 2owdraul ic,
10 pneumatic, etc.). In'FIG 4, a particular platen arrangenent

i ncor por 3@ AYo1a788egi on of rai sed topography 152 is il use¢rEbUSE24TRe pl at en

130 includes eight zones 131 arranged as concentric rings about the center

of the platen-between the leading and trailing edges 133, 135. The
~different zone 131 widths illustrated 15 in FIG 4 represent different

densi ti es ohltémaiivk erhiboivabat, radisisofilbRerdtidsiograghy may KB SbsligRsLsent a
hi gher density of fluid _crag?nnel s than the narrower Zone wdths. A dashed
line repres&it YiGombingd with, Hieteginuofraised inpearaphrosa plates. Thel ustrate t he
posi tion of rddishsiidteré@tapbhiphy ard PRf&ab dochiany on the
pl aten 130 mhd;ﬁ] t he .\I\%f er@gi@r gsgeg agal ﬁ?%té%gyﬁg{dteaggg’osi t@%‘ﬁe 20
pl aten. Prefremdbe prigipplplgien sutages heleweresirégione meyfhere atdegtieid thasuch t hat

one; or nor s i ' , Vi Si of the
out?-) er nost e?é{gg(r)b? qj]%ideﬁmqé?det?ﬁcgés&h%k%gggﬂpw @E e@ﬁgﬁé?'ngg?éke& t he
regi on of rEEgHReG of byeirdionggrbbhy can bpmefabanichly gesict and etiminates] de t he

~wafer's edgg.: i | 5 ijgent, a, 300 mllinmeter
waf er si zegﬁsé'hd;g@ggnggggﬁ tﬁe% F glgeP: 8%1&8%"3& Ingrgfga%?e% @E@BP%W%%@%y be
formed of athewlanar atrfanecif tesplatest rihe bvaResipdsts KEY®R opearedasing i i’ﬂ, or
Rodel carriger, fdl havi a height in the range of  approxi mately 0.030
inches to 0°Q4f %ﬁ%’ﬂf&%"ﬁﬁ@“ﬂ‘ #H%ﬂ’%‘f"e%}'m f?ag-éﬂ?‘ipt%ca?rhyﬂﬁ“%ters. These
Rddel mat erpridumaticesteyai | abl e from Rode[ Corporation in 30 Phoeni X,

Arizona. The Stri%g_-?f materiial ;sﬁg.referably_center_ed so that it is
Ssymetric about ' RES-dh abeftisulasplaten aprpagement incomerafindra eiont | eadi ng edge

Febr uary /2006 éfbekdprgd52%s AOsMRO3TRL BBl PIETHUEIA 2dRTRnko 5fe trailing
edge and may be of varied |length, having an arc I ength™of [ess
arranged as concentric rings about the center of the platen between the
leading and trailing edges 133, 135. The different zone 131 widths illustrated
15 in FIG. 4 represent different densities of fluid channels, where the wider line
widths represent a higher density of fluid channels than the narrower zone
widths. A dashed line representation of a wafer 154 is shown in FIG. 4 to
illustrate the position of the wafer relative to the zones 131 of fluid channeis
on the platen 130 when the wafer.is pressed against the belt opposite the
20 platen. Preferably, the platen is sized, and the wafer aligned, such that one or
more concentric rings of fluid channels lay outside of the outermost edge of
the wafer.
O Additionally, as shown in FiG. 4, the region of raised topography 152 is
preferably positioned outside the wafer's edge in one embodiment. In this
25 embodiment, a 300 millimeter wafer size is assumed and the region of raised
topography 152 may be formed of a material such as a strip of Rodel IC1000
pad material, or Rodel carrier fitm, having a height in the range of
approximately 0.030 inches to 0.040 inches and a width of approximately 3
millimeters. These Rodel materials are avaitable from Rodel Corporation in
36 Phoenix, Arizona. The strip of material is preferably centered so that it is

symmetric about the diameter of the platen extending from the leading edge




than 180, depending on the application. Qher enbodinments illustrating
regions of raised topography are shown in FIGS. 5 artdFebrilatdyougldévari ous
arrangenents of zones™for controlling the pressure against the linear belt
‘may be u&ed3pmIpdbsition the fluid channels, zones havi n@C&8isdpRA272 C ri ng
configurations of fluid channels are used below in order to si mplify the
~follow ng discussion of the various enbodi nents of regions of raised

t opography on the platen. Qther discrete patterns of fluid channels,

i ncl.udi ng flodhd treliiagedoe and mpyde: ofrvaded lamgth, baving as med lengthafpssst hat are  of

one or manythghf s%tpegggg%b%e(r:%%ﬂ@gﬁqo may be used. Also as descri bed

above, regions of rarse wer ed topography, or a m xture of

the two may be (Dtmer eimbnéithents itwstrating réghonsodf réibed RipabRphe ufd sigvn FI G 5 ,
rai sed topography 251,

shows a pl.at and second re ns of

355 ne wi T ToReS AR RPN i EEangemen Lol 2ot feheoniroling ba

-t ofogr aphy ;ﬂé&uré@@tambbm@ﬁnéérmrmépbé béedtroé}jolsitlas 1RO ddmrdelan to the
| eadi ng edge of the llaten 230. In FIG .5, however, two regions of

rai sed top vipg £ongafyricting %@Hfaé!a{'%le@wd ghanselsare veed balewof fluid
channel s 23llordﬁr9(@smﬁﬁl®%§%l%%g @écﬁséioﬁ%tﬁ&%%hgenﬁagﬁ?%ﬂﬁf ti Oned Wi thin

t he outer dianeter of he waf er represente I nes. .
al t er nat i veegiepsaf f?éfrﬂdsmp@gtaphyeyr tbﬁszlaien Qmewwcrampwapmfmm 252 my be

more spacedaRALk, |h@l%iﬂb'ﬂ¥ud‘°c%ahné%a &1 in A8, A shdl i hiyhgnannel s 231

separates the regions of raise gr aphy
a 1Pegi on ofof pae e thanysliffarenttggodEBic simpps;smaty bod useaty Eisg as aéétrﬁ)yem"ret rically

spaced abo ten 0 tha ext end t he | eadi ng

(obge a3a ¢ Gooks AP Biecliobdar®. AMERed hobimbln S oaidier oBPsut i do i ho

di anet er oﬂwbhmwm posi@ned mb:wpmﬁbmaﬂhefplat@i S@thckOPIGr 8iyvd®y be | ocat ed
under. the wafer and there my be

under the b 250 gil t.hat al SO
regi ons of aaﬁeg f"’b‘ﬁ Qgéﬂﬂﬁe‘éﬂn plong HéW’S%SH@P?%P'm?Sdogﬁ%aﬁ as shown in
FIG 5. Eaelithhe ehtbodt@emaber18s3 10m hdyagiths of RsdcRBhsitagly 4l sed topography

3 may be juxtaposed wth the next adjacent segnent” or they all may be
53 ced apaPPSHiPRed gRgerdn dieial! '”%ﬁ%?éﬁ%?%m thp deadinapdoet233rafihee '

const ruct egién 096 PYFIB, SOMBNCVRE, tRB rétfionPbhisad BopBgBiphf 8545 2006
are shown adjacent consecutive rows of fluid channels 231. Also, the regions
of raised topography are positioned within the outer diameter of the wafer 254
represented by dashed lines. In alternative embodiments, the regions of

20 raised topography 251, 252 may be more spaced apart radially so that more
than one row of fluid channels 231 separates the regions of raised
topography.

( ‘3 The embodiment of FIG. 6 shows a region of raised topography 353
composed of segments 353 symmetrically spaced about the diameter of the

25 platen 330 that extends from the leading edge 333 to the trailing edge 335.

' Although shown positioned outside the diameter of the wafer 354, the region
of raised topography may be located under the belt at a point that is also
under the wafer and there may be regions of raised topography at more than
one radial position, as shown in FIG. 5. Each of the segments 353 making up

30 | the region of raised topography 352 may be juxtaposed with the next adjacent

- segment or they alf may be spaced apart from one another. Furthermore, the

segments may be constructed of one or a combination of materials.
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WO 03/ 013788 PCTI US02/ 24272 Each regi on of raised topography, whether
attached to, or part of, the platen, may have one ofg setaralry 2006
cross-sectional shapes fo aid in the overall performance of adjusting the
waf er repaygdoisage profile. As shown in FIGS. 7A-7D, a smg)mﬂn
cross-sectional profile 52a, dome-like cross-sectional profile 5 52b, ranp
cross-sectional profile 52c, slope cross-sectional profile 52d, or

" conbi nation of these or other cross-sectional profiles may be used for each

regi on of rai sedEbdpmy’@pmaxs%tdp@gtdpﬂyQMﬁétﬁéﬂ atbi%hg@ﬁo ot Pér*ﬂﬁf ion of

rai sed topo I.s preferably even along its | eng n of preferred
embodi ment sP %ﬁ%ﬂ%@' I}ﬂsfé&nepé,sg ak%ﬁ%ﬁ%ﬁpﬁ'@baﬁwm Eﬂdrrul‘@e oaenaﬂl sed center
10, porti Onpéﬂom%cbaﬂaﬂﬁgtmiﬂﬂeWér'r@ﬁ%v@l?raésprbi’ lle” rs%ﬁrﬂ 'i !r(lstege side view

of FIG % il lustrates anot'her enbodinent 10 that is a
further 74*67 @ Yluar erogsrbaclionarrodn Sre. domedlile c@ssﬁbcmomhﬂnoﬂerrent shows

: PL2IET 150 4P OOy TR g o SO d e Geht oo by

and 15 p05|t|oned out si de the di aneteér
dashed | i neggmbingtien of thesmonathey waB-senfional poofiles may bedisefi fweackr a

620. For eromaaseftdboorhl. VBT bagRnEoh odhe rtinotraten ng edge
segnent 630opegraphy lamgfeeai:@eemcpimguts I&ﬁgt,h i oth@rpreéfegeant 640, and a front
segment 645, e ustable fromthe other
segnent s, rﬁgmﬁﬁ'%ﬂ ??%ﬂé Sﬁrggsggt f%%%?%l“&%@@ ralged gentgr at en
sulf ace sqoctrtrmt seant tapegrbend SR Hormes2 sOMDstRed M hB8luedidfof @p; of raised or
| ower ed qyography, dependi ng on processing requirenments. In a preferred

(errbodl nment,the segnents may be positioned at an el evated hei ght of 0.000
25 to 0.0250 i ngheso ﬂms@étegah@m@rr@ﬁbdﬂﬁmamofq pthe%%ttRané’a%ﬁn | nches

relative to the platen surface, although other ranges aré €6 possi bl e,
agai n depen@Fiagee Bfrihﬁteﬂt%’g@“‘% shewuin e At §h!§|¢mbqnbmeni ghuiwsg of t he
trailing eqgfesfggents B SNk fash dependent
on _appl i cati on rggw r‘:eﬁ@ﬁ%s éepﬁ}eh ger?;'%gﬁ%w oﬁﬁ%g}? e Fgﬁg?adt hose
ddScribed &Wsiiened outsidede giomieierohe vester 635eebresenien bytiystrddinggsi t i oned

closer to tipg disigh hhﬂ@‘tg % He3dnstrfid8q bh&nd §2¢ Icgr%bﬁggon 0f3 r(r?ater'"}glg eover, .the

segnents are snoot
and is sectioned into at Ieast four segments 620. For embodiments that have

four segments, there is a leading edge segment 630, a trailing edge segment
635, a rear segment 640, and a front segment 645.

20 Each segment 620 is independently adjustable from the other
segments, and may. be either raised or lowered relative to the platen surface
so that each segment 620 may comprise either a region of raised or lowered
topography, depending on procefssing requirements. In a preferred
embodiment, the segments may 'be positioned at an elevated height of 0.000

VY
v )

25 - to 0.0250 inches or at a lowered height of 0.000 to -0.059 inches relative to

' _ the platen surface, aithough other ranges are also possibie, again depending
on processing requirements. The positioning of the frailing edge segment 635
_and the leading edge segment 630 are dependent on application
requirements, but in general will be similar to those described above, ie,

30 positions of raised topography are positioned closer to the trailing edge 635

than the feading edge 630. Moreover, the segments are smooth, and may




9 8 February 2006 WO 03/013788 PCTI US02/ 24272 have any suitabl e shape, such
as, byway of exanple, .a square or rounded shape, or Samgbafuatrdye 2006fi | es
descri bed above. The segnents may be raised or | owered through a nunber of
t echni qu¥$ 0333788 xanpl e, shins may be used to place the segmeskz4imto 5
rai sed or | owered positions, or the nechanical posts noted above may be
used to position the segnents. Additionally, the segnents nay be

i ndi vi dual | adj usted through the use of a software-controlled recipe
par amet er a%é\fe aahsuiiblceshape, st ag, by veygierampRl 8 s§Bareld? rotiREQt €r N ned
positions a r f ol.i shin cle. The actual novenent of the

S o b b g B EAER obY

segnents into rai 0 hs may be acconplished through a

hei ght adj ust menthe segipgrits atayshestaidedas (eWerell @Gbigiba hufdbPhs Pneunatic
t hat recei i ghal #Jromtihe controller. ‘

system or auljc-system i ves a si

The positio%rﬁéﬂg'ag%é'tﬁ r%‘é‘&‘f?é‘“rn%‘“ﬂwaé{ﬁ@dlssé ta plaemihe segreentvindugh a

f edilback si gpisd drdowdred poBItioas, |0 the Sebhdticdl Be?te%tk d%ﬁﬁfg%%f %et he segments
er a 'S

may 15 be autgmatically adjusted for each wa e polished. In
this embodi H& ?PQFﬁBP “ﬁe m“@-SAﬁ@F‘P%ﬂ&dha segmeoisaysy be oidividualiy n t he

| i near pol adjtged & theal RERHWAES : e er thickness of the.
wafer at a @I upal i?@m{of pggi)btfi ons 8?%%@#"?‘{"%%?%%6@@9 Measuring the

surface | ay&htrolelisothatibe segmeatsiaie set iogredetemained pesitiorelatth@étaynevenness
that has b i [ r.f ace during the polishing cycle.
it nas baem BTRAGE, TR UBE AR OHELES A o T,

The measur enent Kt om the netrol'o
- cot®t rol | er, lowgiedipostiens mayrhecacesniplishatihtoaighnias t%{tﬁ#ﬁéﬂce | ayer

- thick t ' S . Preferably, the t t thick
(range 15 1-EEEHR A S CRERR UL BRR BesimBlShiitel supisoudc dwtompol | Shed

waf er has dhatueceivas 4 sigeal frdm thenemsrotiér. 25 1 nicron, or 10, 000 Angstrons,
and the target %Béﬁkn@ss oflf{hhe surf?ce Iaéer is 4,000 Angstrons. |f the
accept abl e tar get® PRPERIELST hgnggmentsiway alse hernscamplishesithtoughai on
requi r ementfsddbaek pigapkbliye peiticRBesh wal fe d&ﬁknﬂﬁ?‘? TG‘SSA%%‘%‘% Fr‘-ta&, ayer

: ngs

t h.ckness that ,var.i es between 3,960 Angstrons a ons al on
tﬁé waf er grapg@égtlcaﬁy agiusted for each wafergthat is to be polished. In this I

embodiment, after a wafer is polished a metrology tool within the linear
polisher 10 optically measures the surface layer thickness of the wafer at a
plurality of positions on the film surface layer. Measuring the surface layer
thickness of the wafer determines the amount of unevenness that has been

20 removed from the wafer surface during the polishing cycle. The measurement
taken from the metrology tool is then sent to the controlier, which then

compares the actual measured surface layer thickness fo a target thickness

(««} _ra{lge. Preferably, the target thic%kness range is +1-3% of a target thickness.
For example, suppose an unpolished wafer has a surface layer thickness of
| 25 1 micron, or 10,000 Angstroms, and the target thickness of the surface layer

is 4,000 Angstroms. [f the acceptable target thickness range is +1%
(depending on application requirements), a properly polished wafer must have
a suiface Ia_yer thickness that varies between 3,960 Angstroms and 4,040
Angsfroms along the wafer surface.

- 30 Alternatively, the surface layer thickness measurement may be
obtained from a factory-level advanced process control system.
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30 Alternatively, the surface |ayer thickness neasurenent nay be obtained
~froma factory-1level advanced process control systemg ¥febdukelhr zang 2006 WO
03/ 013788 PCT/ US02/ 24272 After conparing the surface layer thickness to the
target t W@I®STSS range, the controller may send a si gnalpg¢mushaaszmtor to
reposition the individual segnments. The anount. of adjustnent depends on
the actual surface |ayer thickness neasured, and is cal cul ated accordi ng
to the recipe 5 that has been programmed into the software. Dependi ng on
the neasur enent &fteradomparing dhe surfacel by thitkness kemedhrgetthickngéd Vi ng
mechani sm S tor, hydraulic system or pneumatic system to
rai se and/ o? vvtel% qoﬁggﬂ)eirr%‘?yﬁ aﬂS'g'é‘aﬁ%ﬁ'tesm%@rWé@ﬂ%t'%@eaccordi ng to the
reci pe par ainelividuzl ségrenthiaVhe beRONpoREHATIMES: depBndd Gh thh&iduldjust rat es an
enbodi ment of ca platen having regions of altered topo rapll!]y at the |eading
and traili nﬁu'é%cfggyeigﬁ?k”ﬁg n?ﬁasyn?ﬁg, Andiseenicutided aeperding fasthedeeippogr aphy at
Lh | eadi ngtrdbas B&h iragPhahed b IhadiRGHE"DE ekl t 0POgraphy 456
oriented symmetrically about the | eading edge 433%0 the pl aten. The

regi on of | BREFUEMERIgKap e Fiyrallacyil deervdiescta driving meshasdismesessed r egi on

or separ at ez 8GR{GE ' i ower ed
t opogr aphy ?15_6_ ma?/ ﬁ%&?ﬁt egr%’T'y-g?%ggﬁn@gﬁﬁp?ﬁhréﬁ%f%ggeﬁ%@bm&?r ecessed
areas in rndividyal segmenés asipeedadtans dogopdimniantheteniperpsambisethalhe  recesses

may be rectpdijd - ches, rounded trenches or any other shape of
recess (e.dg. t@ﬁﬁ&%a@g‘]@%}t he profiles shown in FIGS. 7A and 7D) 20 The

altPer ed t opogr aghi§. t iliusteates an binbgdiacys ofi3 blateh IRIeHgealhy oRafi@aiion of

ised t h as discussed wih respect to FIGS. 2-8. The
‘:‘ggéisgns 0-1(‘) HB%@ g%ﬁ?@%@éﬁ@grﬂ?ﬂ@“ﬁ&%ﬁwgéio"r%d)f(%lﬁ BIpeD 430 Thet er di amet er
454 of t he alisedcciopbgrapipy atithe Idadfigieide 3398 bRferdbiR 38 LE§on HP fowre®n bot h

si des. Preferablénzée%e .altered to_po?raphi/ IS poSitioned between the rows
of fluid cHERAERIADP orfentestsymaptigally about e fgading erigs, 433ef the ui d channel s

are represqhnited. Wye RATASIGWEed Q&ﬁ&dr@ﬁnﬁﬁaﬁﬂn&hﬁé bAY ]pfarEilin Qgss. Each

Cﬁgcentri ccircle re(g_gesents a series o Iscrete outlets and the
t APcker ci MEFRSeH BAILYICParaje E2pespethseaiaentan fitoregion or regions of

lowered topography 456 may be integrally formed in the platen 430 as

~

recessed areas in refation to the substantially planar platen surface. The
recesses may be rectilinear-type trenches, rounded trenches or any other
shape of recess (e.g. the inverse of the profiles shown in FIGS. 7A and 7D).
20 The altered topography at the trailing edge 435 is preferably a region of raised
topography 452 such as discussed with respect to FIGS. 2-8. The regions of
altered topography may be positioned outside the outer diameter 454 of the
("} wafer footprint, inside the outer diameter 454 or on both sides. Preferably, the
altered topography is positioned between the rows of fluid channels 431. In
25 FIG. 11, as in FIGS. 4-6, the fluid channels are represented by conceniric
' circles of differing thickness. Each concentric circle represents a series of
discrete fluid outlets and the thicker circles represent a greater number and/or
density of fluid outlets than the thinner circles. In other embodiments, the fluid
| outlets may be arranged radially and the regions of altered topography (raised-
30 or lowered) may be oriented radially on the platen. Improved planarization
performance is also contemplated through placing regions of altered
topography toward the center or side edges of the platen.
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density of fluid outlets than the thinner circles. In other enbodi nents,
the fluid outlets may be arranged radially and the regipimly alooered
‘topography (raised 30 or |owered) may be oriented-radially on the platen.
| mpr oved W édHB788at i on perfornance is al so contenpl at ed tbhenugipiaci ng
regions of altered topography toward the center or side edges of the
~platen 11 8 February 2006 WO 03/073788 PCTI US02/ 24272 Referring again to
FI'GS. 1-3, in operation, the platen assenbly 28 receives a controlled
supply of air, oRefftirg agdintoEIGR. dra Mab@ﬁﬁéﬂn UhélpBRpSasEL My gont rol | ers

(not shown) rd f hat the |sher 10 is connécted wth.
Q her flui drdi‘dlégt\ﬁg%o(%ﬁgﬁé{ "3) ga%ﬁr 5 Y frrre glaign fuid mespflewent |y 5

preferred pcmt@ﬂe@s(ﬁehﬁiqmn)memprs%tbﬁﬁhﬁ! ﬁb‘boftél‘%\é’?b 1@@%@??%3?63 ?‘(’)V  he

controllers mani fol d assenb

pl ulﬁr ality o\fv | u|iﬁe92! gﬁg)ﬁvegor%&&’%‘mf%énay §i§0;b|eatsedw&btha’ heesaidly, or ot her
fldd, eneprgfmgadfﬁl@t@htahgeﬁ]bl i ¢he flui.d bearing that
puts pressure t he unders?de o?éﬁwﬁiﬁﬂdﬁlﬁg&ﬁ?g‘%ﬂs@ ﬂ(Q,?)’ntrol | ed manner’

“while mni R erf(?"e 'ﬁfqef"@fju%ﬁledgamm asspmigy 36 aad dlsitnblméti iotheusl y travels

over the aiglulaggrdf Adid galsagdoiAR} d|.rrent I;b mani f ol d
assenbly may be omttedd an%é% ,jlﬂ\]/? ?rd;]oses ?'ﬂt?ég'??é uigh stribute fluid

to the app fﬁ&lgé‘f%i'ﬁféadmssaggﬁﬁé Cr&attﬁsheﬂpilddieeﬁn@ﬁﬁ@ﬁbﬂs eddurdras been

observed t atthe URdERHR FYR I | uid bhearings, the outer
ﬁ i on of a waf er may evi e%%@ngl ‘%E&h?o?sﬁé'ﬁob%cﬁﬂ’gﬁmerw%lﬁm@'"ﬂ'h‘aﬁ the rest of
t

waf er : @nraeﬂglf@hﬂ@fbeltassmntmwm & theaiEBERRALL 0N With the air

beari ng, L,pr ovj the wafer reno aI profile at the
@Ut er edge a@%ﬁ{eﬂg}éfe é'%ﬁd"[nﬁgt @aPﬁ@a@Sﬂ%ﬂbivmcqumdmﬂy where the

egi on of ingdiddasl hbegmgrtabéwmaﬁdm ﬂw@@étﬁézﬁiﬁéﬂrﬁteo éc;rile[% og' aten surface,

it is cont g lated 20 that one _or nore region raise ogr aphy havi ng
one or m)regpgt dﬁt&ﬁt@ tﬁﬂfsﬁ‘%‘“iﬂgeﬁhaE&@ﬁ"P@gﬁﬁiﬁﬂdﬂ‘fatnassmd Gmpogr aphy may be
const r uct edppifcatitves utﬁﬁgfﬂw%b&*‘dg%[ tf%%dt&%e%ﬁ%fgq&rf?r%?igﬁp% aten or a

different materl a egi on, or region segnen Erdbly sli dably

pjclnésl ti oned>Weh TW%VaIFEE?@EéF% theaest eflagwafar e Tbe segion dhaisehat en sur f ace.
Lifting ”Efbbﬁga‘a@)ﬁ? 625 @Bmbination with the air bearing, preferably assists in

~ improving the wafer removal profile at the outer edge of the wafer.
In the embodiment mentioned previously where the region of raised |
topography is movably positionable on the platen surface, it is contemplated

20 that one or more regions of raised topography having one or more segments
may be used. Each region of raised topography may be constructed of the
same material as the remainder of the platen or a different material. Each

(’“} ‘ region, or region segment, is preferably slidably positioned within a |
| cooperatively shaped recess in the platen surface. Lifting mechanisms, such
25 as pneumatic or hydraulic devices commonly kriown in the art, may be

| connected to the region of raised topography and controllable via a manually
adjustable control circuit or automated microprocessor circuit. The lifting
mechanisml or mechanisms may be controlled by the micropi'ocessor to adjust
the height of the region of raised topography above the planar surface of the
30 platen according to predetermined criteria or use feed back on wafer removat
rate to provide real-fime height adjusiment. Utilizing the lifting mechanism,
- the region of raised topography may be moved to any height from a first
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?5 as pneumatic or hydraulic devices commonly known in the art, may be
connected to the region of raised topography and conts Glidbatlagwiza 0%
manual | y adjustable control circuit-or automated mcroprocessor circuit.
The i ft Wiyos/em@rdsani sm or nmechani sns may be control | ed bypdimeso2sz1272

m croprocessor to adjust the height of the region of raised topography
above the planar surface of the SO platen according to predeterm ned
~criteria or use feed back on wafer renoval rate to provide real-time.

hei ght adj ustaséien. whefel the iupgensugiate bf thegegien o riissa topddteplya8 9B Of - T ai sed

t opogr aphy ht f first 12 February 2006 WO
03/ 013788 P@mgﬁ%g‘%}@@% E%a WHe P‘Eﬂ@%\ﬂb%fﬁ tae pRer sudace b regi on of
rai sed topodhapigion ef raised to;vmgtdphyi‘BBaWef tﬁé%u@étaﬁm y RlAbPs rta%eaofsecond
position Wh?ﬁ&‘ t he region ral seofJ opogr aphy is

E er suyrface_ of
above the subsP&ntt g‘?‘?y"eﬁ L 'H@%hwsmﬂwliﬁ@béwtempmma y, the

l'i f6i ng rrechi@mnmairdramvémeﬁﬁbﬂogﬁzhﬂﬂbbm adtang DDvENENL or to
permt both war.d and downwar m)verren(tp‘ﬁ'{’soa t ﬁg)t regllg'ns ’8?”%8

t opogr aphy oS 8 P@Sreé@%@fﬁphyma}ébﬁﬁfﬁeé@ba@iveﬁ he altered pl at en
t hy d te f l'i shi
opogr aphy descr Ah%@ivhﬁt’é@é of ﬂhé att&%d pi'éééh k%ggzﬁ]h&%gﬁg g)&g h%ﬁogq "i%galr shi ng

head tilt thE occur wth
pol i shers, @W t8§°mﬁ’§nﬁﬁ'tﬁé@rp lﬂ%h@ﬂd tllt)that nﬁy@cctlr with diibglegbal ed

|1 o B VRS o G i 1
pat@l | el ~al Digaler pojt meheaﬂhﬁaoftmlu&ebltogoimdemi&dnamﬁ)r%féra thi gh l'inear
velocity of lishi.n to tilt schthat t he
(po! i shi %g ﬁ‘teQ% hgﬁihé PrRt éﬁﬁﬁgﬂgﬁﬁa’gﬁ ﬁ%‘"ﬂ@g (ﬁ"'faé'cﬂj’élsétﬁﬁqme\{esa up from
the belt at pana&elmgnnnanu bmge@dtgeporrémg R&sk a8d ﬁﬁ%ltWhle'hlgthhﬁllgaPXpe“ enceI a
experi ence a | ower renova

hi gh h |
oo, by 1 vl A bol By bk e ol haace Hisuchiat teipoisiang  he
Lrailing edymo deirbelc toit ot tofleading ey bhd iftdhybiRohidndBL Slipgont act the

trgiling eggeggﬁg%e ol i shing hea renova e at the |eading
eddge may b b8 I83RNg Adpe will them @mﬁﬁlgna@hyugiﬁfrembealpbt@tm in the
regi on of tihe tlafiagiedgle MOSpeRbRRS BIEF gipstantially flat
pl aten t opogr aphy ; be usped separ at er%’%‘r%t?%te Pﬁé?lsm the
pography of the platen in the region of the trailing edge, the belt is
effectively lifted up to better contact the trailing edge of the polishing head.
Also, the removal rate at the leading edge may be reduced by lowering the
20 topography of the platen in the region of the leading edge. These alierations
of the substantially flat platen topography may be used separately or together
to adjust removal rate profiles as desired.

O In FIG. 11, a rotary polishing module 510 is illustrated that incorporates
_' a fluid platen 530 positioned in a fluid platen assembly 528 positioned
25 beneath the polishing pad opposite the wafer holding head 524. A polishing

pad is preferably mounted on, or integral with, a disc-shaped or annular
support layer 514 that is flexible enough to benefit from the support of the fiuid
platen but stnff enough to maintain its shape. One type of support layer
| suitable for use in a rotary application is stainless steel. Any of a number of
30 known rotary polisher drive mechanisms and control circuitry may be used,
~ As with the linear polisher 10 discussed above, the rotary polishing module

510 can also benefit from the altered topography platen surface to alleviate
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to adjust renpval rate profiles as desired. In FIG 11, a rotary polishing
nmodul e 510 is illustrated that incorporates a fluid 8p|1;@1—§:@&%02@@%l tioned
ina fluid platen assenbly 528 positioned 25 beneath the polishing pad
opposi t eMHB/0EB&r hol di ng head 524_ A polishing pad is ROT&sseai7y nount ed
~on, or integral with, a disc-shaped or annular support |ayer 514 that. is
fl exi bl e enough to benefi tfromthe support of ‘the fluid platen but stiff
- enough to intain its shape. One tyge of support layer suitable for use
in.a rotaryt *ﬁb'&ﬂlhﬁﬁdf'gﬂ"@@pﬁm@% gisbaled Wajerdibldinghiedaisr Alifof30 known

rotary pol i gfaed; irc Y ~ ‘be used. As
with the |i nearanE%}r:?(rEaﬁSﬁ@ﬂﬁ%‘: ?Eé?l}s ] oé/'ge)éus ﬁ%' L%hgr 5% "®shing nmodul e
510 can al s@rRlicaeleite tie otary nehshmwmemlea ofigetion gfRGeN sMif@ce to
T e e e
;/arﬁt ﬂ.tl onts b defin tfmﬁr@rmtphlyowb\&cmadvamn%el:dg% ro%alr}%aér y appl ![cabl e
othero [ n._o n e rotary
appl i cati o(’rﬂf!i ¥tta%oihra?ﬁl; P%ngggk'ea{ﬁ gﬁlfg?apﬁg%fﬂﬁg %ﬁﬂoﬂgoﬁlﬂé@ en may also 5 be
defi ned as dreunfferchbe abméqbiatmmvﬁrleésJHMﬁl#BH‘aﬁb'th? Qneofrtﬁé ary pad may
of the | eadjng |ne at a point on the

dictate that It ent e
ci rcunf ereﬂﬁaé (f rb'ﬁ‘ﬁt"@ﬁ"?‘ﬁa?"‘?Qﬁf'%@@t@"han 1800 fromthe center of the
o e c 1198 O tobagropRieaty Atcfedfath duiaBhal Ben AbdABOTNARRY 2 LY al ter ed

ten surface has been described hav one or Whs of altered

: gogr aphy QsQrimefgdegiens Pwte&@to@ﬂgraphnpesnmw ortthevptaten, lpeeferdtli ng or
tralllng eqdeRaef raphy di scl osed

- {herein may bea@ttpé:igzaaeg‘lgaérq'%lm; trﬁglaft%rﬁarpga 'Eavn ng any of a
variety of q)@%c;a:phwfﬂows“m@hynammhzemohpthtms fot Bicar peshefeel  belts,

Kevl ar bel teri The al tered pl aten topography 15 may
al so be appli eg%[ngto?gtvgﬁ%gg e E&Bﬁﬂ’@&ﬂ"@ﬁs‘“ﬂﬁ@'ﬁﬂétff"l"%?ﬁ e pol i shing
menber suppelts, sKevTa’lré)eﬁi'. ah@nmembéihnmm‘lamsr r@a!@lrécﬁﬁlﬁ@n&@;ﬁ@é y may be

d for a si zed wafer and any a nunber waf er types
i ?lgl udi ng, P‘%ﬁp Jf%c?ﬁé ﬁlle% Ay fliplarapplicaiigng haV'B&ﬂ@Péblerﬂ0ﬂ$hlléﬁa | ow k) yghd

nmet al - member supports. The platens with regions of altered topography may be
used for any proportionally sized wafer and ahy of a number of wafer types
including, but not limited fo dielectric (e.g., oxide, nitride, low k) and metal
(e.g., copper, tungsten, aluminum).
20 ltis intended that the foregoing detailed description be regarded as
iflustrative, rather than limiting, and that it be understood that the following

claims, including all equivalents, are intended to define the scope of this
(3} _ invention. |
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(e.g., copper, tungsten, al uni num). 20 It is intended that the foregoing

" detailed descri ption be regarded as illustrative, ra& Fbraary 2006t ng,

and that it be understood that the followi ng clainsg, including all _
equi val eM&03/HPBSi nt ended to define the scope of this ( 'BCWESKeRE37en. 14 WO
03/013788 CLAI M5 8 February 2006 PCT/US02/24272 1. In a platen assenbly :

. for supporting a polishing menber on a polishing apparatus, a platen
conprising: 5 a substantially planar surface having a | eading edge and a
~trailing edge, wherein the trailing edge is positioned at an opposite end

of the substantially planar surface fromthe | eading edge; a plurality of
fluid chann(glsqla’?gposed between the leading and trailing edges of the

pl aten, wherein each of the fluid channels conprises a 010 respective
openi ng defined by t e apbienasseablyyorpdupparting w fdiking At oheast one

region of apbmiiafl %ﬁ%?&g?{)%egggeq}s&&%ooned on the platen, wherein each of the

at | east one regio d’Pﬁ‘Shy conprises one of a region of
‘rai sed topography and a region of |owered topography relative to the
subdtantial l'y plafdhstenfiaiuelanal sutace Havingppiending 2dgé and aivallig. Wher ei n the

pol i shi ng Hol j shing abparatus conprise a |inear polishing
nenber and a i'gver%?gggwgﬁlﬁr%é&@p'ﬁ%Pgﬁﬁg‘?f?tm%?w oth@ wherein the at
| east one r&distantiefly planar sudfacefiogr tiplvadiangddeses a regi on of raised

t opography positioned closer to the trailing edge than to the | eading
t he | i shing menber and the

edge. 3. The appsa , Of iLm 1. wherei 0 i ng b
pol i shi ng appar g‘f%@agi ntg‘rﬁuge&{éa'ﬁp%gs\y%%q ngeﬁ@%l’ﬁe'ﬁﬁ@ﬂgéﬁﬁ trgilingt ar y
‘{)| i shing ayjgesaf the plaespeteiciretach ot MG ERAhldSmbridegast one regi on. of
ald4ered to ROy conpri ses regi on of raised topography positioned
cl '1tc?§e r to H-EQ' %(Ba&fq'p éiOP ?'5#89 é‘(s?g@e‘f%ﬁ‘%t-s&bﬁfﬁﬁf@"& Anag swiape; and
- atleast one region of altered topography positioned on the platen,
wherein each of the at least one region of altered topography comprises one

of a region of raised topography and a region of lowered topography relative.
to the substantially planar surface. |

15 2. The apparatus of claim 1, wherein the polishing member and the
polishing apparatus comprise a linear polishing member and a linear polishing
apparatus, respectively, and wherein the at least one region of altered
topography comprises a region of raised fopography positioned closer to the
trailing edge than to the leading edge.

(‘ZO 3. The apparatus of claim 1, wherein the polishing member and the
polishing apparatus comprise a rotary polishing member an& a rotary
polishing apparatus, respectively, and wherein the at least one region of
altered topography comprises a region of raised topography positioned closer
to the traifing edge than to the leading edge.

25 | 4. The apparatus of claims 2 or 3, wherein the at least one region
of altered topography further comprises a region of lowered topography
positioned closer to the leading edge than to the trailing edge.

15




4. The apparatus of clains 2 or 3, wherein the at |east one region of

al tered topography further conprises a region of .| owsr edHreeagr 2008
positioned closer to the | eading edge than to the'trailing edge. 15 8
Febr uar yWE0B#13%® 03/ 013788 PCTI US02/ 24272 5. The appar atReI/uso2zhzmem 1,
wherein the plurality of fluid channels are arranged in a plurality of
concentric circle patterns on the substantially planar surface. 6. The
~apparatus of claimb5, wherein the at |east one region of 5-altered

t opography is po$iti oheeiaprarakieref claim 4 dyvberein the phaality of fluidicharrels pat t erns

of fluid chapngl ; ggﬂ ) i wherein.the gt |east one
regi on of al terrg?ig{dolgo r%%E@qﬁghﬁ%n%s&%%c@r‘%msu%é‘east‘{l?sg’f’h%t erial. 8.

The appar at anef saifadem 1, wherein the at |east one region of 010 altered
t opography conprises a unitary part of the substantially planar surface of"

the platen. 9. The appy j reln, the substantially planar.
surface of the platen co%n%@é Ogh?il"?é‘gwrﬁ%}?@riﬁ%fn%ﬁat eIk ast “one
regbon of altereddepagnamiyria phsiticnedbdtwesn avo mljacent eéndeatiiesrcleopogr aphy
conpri sed Oba@‘ﬁrﬁéo?ﬁﬁ%ﬁ rTI_Eetleri al that is different than the first

) e

material. 1 appar AUEBf ¢l aim 9, wherein the second material is
renovably attached to the first material. 11. The apparatus of claim?9,
wherein the secohd nekherapplarates obelbiachathereintireaf losstionsabgibh 8f by an

adhesive. 1 ratus of claim1, wherein the region of altered

t opogr aphy %‘6‘*&%&?‘%@“@@*@&3%’“&?aF&?‘E’é‘&“ﬁ Bﬁo‘ér'%ﬁ'}ﬁ?a'havi ng a height in a
range of 0.000 to 0.250 inches. 13. The apparatus of claim1l, wherein the
region of altered tdihegpppratusoigkinst wherdie fieodt [64st lofb 8610k BP0 aphy

haud hej i S f 0,030 . 040 inches. 14. Th t
G249, U g M A P B e
t han 1800. of the platen. o : '

9. The apparatus of claim 1, wherein the substantially planar
surface of the platen comprises a first material and the at least one region of
‘ ~ altered topography comprises a region of raised topography comprised of a
15 - second material that is different than the first material. '

10.  The apparatus of claim 9, wherein the second material is
removably attached to the first material.

11.  The apparatus of claim 9, wherein the second material is
attached to the first material by an adhesive.

O

20 12.  The apparatus of claim 1, wherein the region of altered
- topography comprises a region of raised topography having a heightin a
range of 0.000 to 0.250 inches.

13.  The apparatus of claim 1, wherein the region of altered
topography comprises a region of raised topography having a heightin a
25 range of 0.030 to 0.040 inches.

14.  The apparatus of claim 7, wherein the continuous arc comprises
an arc length of less than 180°. |
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16 8 February 2006 WD 03/013788 PCTf US02/ 24272 15. In a linear polishing
apparatus having a linear belt support assenbly for gswepetiryg2acki near
belt, wherein a wafer having a dianeter is pressed.against one side of the

linear be¥d o3/@3mgat en conprising: a substantially planar ﬁélf[b%4?ﬁsi t.i oned
~~underneath the linear belt 5 opposite the wafer, the substantially planar

surface positioned in the linear belt support assenbly and conprising a
~dianeter that is greater than the dianmeter of the wafer, the platen
further conprisi ﬁ‘g- a Incatiesy polighingappasatus havihi aginesassit pRI N the

trailing edgRsbéspR9st LiRBA : osite end of the. substantially
pl-anar surface T r%m t%dé’gpgg'gﬁ'&%gaggp 19N 2 Yiifeirhavinge genfateriiel channel s
di sposed betPfessad Eigeinstent side ahtthetlinaid hanga peslaesopridifig Pl aten, wherein
each of the fluid channels conprises a respective opening defined by the

substanti al | I : t least one region of raised topograph
posi ti oned cIy'oge?gta%St'tgﬁtfaJII?%gﬁnfi?%%’f&éedﬁ)éﬁ'?ﬂg “P‘é)e’f'%@hlt'é%m%b@@ge.. F1)5916I.O Y

The®appar at @§pesitedhaivaferSthewnbstantiailypéanal sodddelpbstbnbd tH fleGhagnel s are
patterns on the substantially

arranged in I | & concentri.c circle ]

pl anar surfggléguﬁcg oﬁés%mgéy alnfpcﬂ'l’épr%? dipeteyithallispraaies thathideei n t he at

| east one r digivmteraff the whfeedhé plaegT RRhY: domptRgid 4 ation on the
pl aten out s{ di.aﬂ{}t er._of ‘the wafer. él%gggﬁg%tgﬁggbgt%us of claim

> of .t he i 3 e
15, wher ei nr{:’iﬁ%q G79s. shefein e faiipa,prasris pesitiensd atepappapity endofthé ses a
cont | nuous suiaIpEhriabd rof e RoRARALYR, of ©laim 15, wherei n the a
( S

| east one region of raised topography c es a unitary part of the

substanti al | | anar .surface of the platen
iy y Pl ﬂurah of fluid channels dispgsed between the leading and fraifing

edges of the platen, wherein each of the fluid channels comprises a
respective opening defined by the substantially planar surface: and

at least one region of raised topography positioned closer to the trailing
edge than to the leading edge.

15 : 16. - The apparatus of claim 15, wherein the plurality of fluid channels

are arranged in a plurality of concentric circle patterns on the substantially
planar surface. "

17. The apparatus of claim 15, wherein the at least one region of

. raised topography is positioned at a location on the platen outside of the
(#}20 diameter of the wafer.

18.  The apparatus of claim 15, wherein the at least one region of
raised topography comprises a continuous arc of material,

19.  The apparatus of claim 15, wherein the at least one region of

_ raised topqgraphy comprises a unitary part of the substantially planar surface
| 25 of the piaten.

20.  The apparatus of claim 15, wherein the substantially planar
surface of the platen comprises a first material and the at least one region of

17




20. The apparatus of claim 15, wherein the substantially planar surface of
the platen conprises a first material and the at .| east repeu=eg oooef 17 8
February 2006 WO 03/013788 PCTI US02/ 24272 rai sed topography conprises a
- second ngbesiogdrsg hat is different than the first materi geypukheniie
apparatus of claim 15, wherein the at |east one region of ralsed
t opography is-novably positioned in the platen. 5 22. The apparatus of
~claim 15, wherein the at |east one region of raised topography has a -

hei ght th i Y 23 Tk . f claim15, wherei
the at | oas e Opodpf cohbr R bond Snarchi PRICHRMER Borinf B L oy on of

€ ography co
rai-sed topodetsi®: positioned at a first radial distance froma center of
the platen, and a second region of raised topography positioned at a

second radial digf anceg,fixdihe : at en, wherein the first
and second radial di stances ar eoglla@bﬁséﬁ{heréﬁ&%{lﬁﬁéasgIOQFéﬁg'ggQfanbl y for
supporti ng ®Rissdl ippegraghys mperablrpasitioped irsthe piptampar at us, a pl at en
conprising: a substantially planar surface positioned underneath the

polg shing 15 nmenfer j [}1\9}‘” -sybstant i al | | anar surface
- positioned in the sﬁ%%%ﬁjbﬁgéiﬁfb y g?d“@%f%’?ﬂ%éﬁgeaftapgﬁg?c hat is
great er t haitiseddopnigaaphydas aheighidhalafades atong itsllexigtin f urt her conprising a

| eadi ng edge and a trailing edge, wherein the trailing edge is positioned
at an opposite ead o ,télﬂﬁt Al r rface fromthe | eading
edge; 0 20 25 a pl ur;rp%[égp%f %{Hdd"@h{a@/hwg%seﬂgﬁ'gp%!e@&?ﬁ@?ﬁgécﬂ" ‘i’thhe | eadi ng
and trail i rigisedderogoaphyrronyprisee a firsttiegien of miszh topodrbehy pesitbnedannel s
conprises a, j i ng defined t he substantially, planar

(sur f ace; aﬁadﬁléplzaggaﬁrzryﬁ!%&ggﬁgq Q%GPEHBP@SQ%‘?%%@ aas?‘?(%‘ﬁa re0igRPt i on of the
pl@nar  surrbized fopsigeaphypostiohes ataesdondBdiBEdiDRAE r8MaHe tentBEoR §ai sed or
lowered r e gpate?{ wth%Pean Eh%ptk!]rgt' and second radial distances are different.

24.  In a platen assembly for supporting a polishing member on a
~ polishing apparatus, a platen comprising:

a substantially planar surface positioned undermneath the polishing
15 member opposite the wafer, the substantially planar susface positioned in fhe
' support assembly and comprising a diameter that is greater than the diameter
of the wafer, the platen further comprising a leading edge and a trailing edge,
wherein the trailing edge is positioned at an opposite end of the substantially
planar surface from the leading edge;

O

20 a plurality of fluid channels disposed between the leading and frailing
edges of the platen, wherein each of the fluid channels comprises a |

respective opening defined by the sqbstantialiy planar surface; and

a segmented platen ring positioned around a portion of the planar
| surface; wherein each segment may be positioned fo be a raised or lowered
25 region of topography. '

18




18 WO 03/013788 25. The apparatus of claim 24, wherein the plurality of
~fluid channels are arranged in a plurality of concentg iregiuaGlye 20atet erns on
the substantially planar surface. 26. The apparatus of claim 24, wherein
- the segnattosie3msrai sed 5 region of topography having aPEVERR24¥72n0 nor e
ithan 0.250 inches. 27. The apparatus of claim 24, wherein the segnent is a
lowered region of topography having a height of no nore than -0.250
~inches. 28. The apparatus of claim 24, wherein the platen ring i s conposed
of four segments29-C, t Thecpparatys ef daiph?4twheren the pluraliBuofifivid ¢channelenpr i si ng
mechani cal j i ) ATe [RYA may be

- adj usted th?gﬁ%ﬁﬂgﬁghﬁggmﬂ%@yPﬁggﬁégﬁ%ﬁ%ggﬁbggg{éﬂHggsaﬁﬁgﬁgg'aratus of
clai m 24 fuPlanarswiaeeri sing a controller, wherein the controller is
programmed so that the controller may send a signal 15 to adjust a height

of the indivi duaifi.seglrfﬁn%p%ara?&s of'd] n@pﬁ\y@f‘éf%ﬁsreﬂn%ms?%raimr ein the

controller sends a signa to an electrica _ € appar atus of
cl d& m 30, wRaia of teprgrapivthayingdes hejghidd ne rorgriban 0.85@irmhesinat | ¢ hei ght
adj ust mrent apparatus to adjust a height of the individual 20 segnments. 33.

The .appar at us ofs€l aiige MRS & dibi ola) Mg _ J | to a
hydraul i ¢ hei ght adj ust %@R? app‘glrdgat@?t’ g“@'%’ﬁlsﬂee%gﬁ'gp‘gﬁ“tﬂgwe% i ndi vi dual
segnents. 3@giond tepaskandyhevisg aheighhof oo fmore ltean -©RPrinchiesg a et r ol ogy  t ool
to 25 nmeasure a surface |ayer thickness of a polished wafer, wherein a

surface | ayer thigckngs, - Lt oller saq that the
controller may send aéﬁgﬁgwsfdﬁa%d}]l%t @Q{%ﬂ; @ﬁt&ag?ﬁﬁﬁéfsl %ﬂﬁﬁﬁ%ﬁal
(segment s. 1¢f feurrssigmentsy 2006 10 -
10 | _ 29.  The apparatus of claim 24 further comprising mechanical posts,
therein a height of the individual segments may be adjusted through the use

of the mechanical posts.

30.  The apparatus of claim 24 further comprising a controller, -
wherein the controller is programmed so that the controller may send a signal

15 1o adjust a height of the individual segments.

31.  The apparatus of claim 30, wherein the controiler sends a signal

to an electrical motor.

32.  The apparatus of claim 30, wherein the controller sends a signal
O to a pneumatic height adjustment apparatus to adjust a height of the individual
20 ‘segments. "

33.  The apparatus of claim 30, wherein the controller sends a signal
fo a hydraulic height adjustment apparatus to adjust a height of the individuat
segments.

_ 34.  The apparatus of claim 30 further comprising a metrology tool to
25 measure a surface layer thickness of a polished wafer, wherein a surface
' layer thickness measurement is sent to the controller so that the controller

may send a signal to adjust a height of the individual segments.

18




15 20 0 WD 03/013788 PCTI US02/ 24272 35. The apparatus of claim 30, wherein
a surface | ayer thickness neasurenent of a polishedswdebiruasyolkD@icned from
a factory-level advanced process control system and wherein the surface
| ayer t hVEI3@d878keasurenent is sent to the controller so RdvawSKhe7?
controller may send a signal to adjust a height of the individual segnents
- 36. In a polishing apparatus having a support assenbly for supporting a - .
pol i shing nenber, _wherein a wafer having a diameter is pressed against one -
side of the poli Shi ng'eARRAFatUs qficlaineB0cwhpreinsa sgrface Iaydrshierridsal | y pl anar
surface posirhésyuesheHISeR | LSk nenber opposite the wafer, the
substanti al | y pl anar sur%gﬁ%p%\gﬁe?%ndebggb%@{r%@ an%ﬁ@%&ge 8hesd, and
conpri si ng Hrfeafeprairol siigiem; gndwherein thenmmiatb tayei tiskhess of the wafer, the
pl aten furt pesase i S ' a trailing edge, wherein the*
trajling edg; i_s%?ﬁ%ﬁ‘ég) @?@H@%%%ﬁ?%qgﬁﬁo'ﬁfﬁ%@%ﬁBg aiaral 1y pl anar
surt ace froff 8tiustiadgighigf degadiviiual segmhénty of fluid channel s di sposed
between the leading and trailing edges of the platen, wherein each of the

fluid channels c ri ; i ni ng._defi ned by the. ,
substantially pl ?ggr hzﬁi)fog%hé';ﬁ& %Eé&%ﬁaéﬁ%agﬁgra %&’89&&53'1%‘3“95’ fpleast one of a
regi on of aPtRRCENGDpRighingheaben whensit aemf@thaviig SURRTRHN Bldsked! anar
surface of HH8QlIALERe Fthe polishing member, a platen comprising: : '

| a substantially planar siirface positioned underneath the polishing
O?O member opposite the wafer, the substantially planar surface positioned in the
support assembly and comprising a diameter that is greater than the diameter
of the wafer, the platen further comprising a leading edge and a trailing edge,
wherein the trailing edge is positioned at an opposite end of the 'substantialiy‘
planar surface from the leading edge;

1 5 a plurality of fluid channels disposed between the leading and trailing
- edges of the platen, wherein each of the fluid channels comprises a g
respective opening defined by the- substantially planar surface; and

means for providing at least one of a region of altered topography on a

portion of the substantially planar surface of the platen.
20
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