Title: AIR PLATEN FOR LEADI NG EDGE AND TRAI LI NG EDGE CONT tract:
An air platen assenbly izg:»descri bed and includes a pl atenR%ZMje t has a
pl ural i twoaB/essmsgentric rings (164). Each of the rings (PCI/ESRBLMOA i ty of
openi ngs(144) in order to provide a cushion of air to a CVWP belt(102). At

| east one of the rings extends beyong.an outer edge(166) of a wafer (1 16)
to be planarized by the CWP belt(102). A 'support(136) is attached with the
pllaten and has a plurality of airports for pressurized air to pass to the

rings of thgEpPRASEN ACREENDIRS EDGERSDITRAIINGEDGE CONTRGIpOr t (136
and t he pl atenﬁm) and has a plurality of cutouts that align v(ajfh téle :

©openi ngs agﬁEL?eOFiTHEQNVEN'ﬁ@Ne( 134)is al so included and supports the
s support (136). 16 June 2006 WD 03/053633 PCT/ US02/ 39805 -1 Al R PLATEN FOR

LEADI NG EDGE ANDhd P senNGvETNen reliaRgenerdllyRo Baoip e for vesessiog
semiconductor wafers. More particularly, the present invention relates to an
5 air platen used to support a linear belt during the chemical mechanical

_polishing of semiconductor wafers.

BACKGROUND
Chemical mechanical polishing (CMP) is used for planarizing
semiconductor wafers during processing of the wafers. Because
CO semiconductor circuits on wafers are commonly constructed in layers, where
a portion of a circuit is created ori a first layer and conductive vias connect it
to a-portion of the circuit on the next layer, each layer can add or create
topdgraphy on the wafer that must be smoothed out before generating the
| next layer. In order to improve the manufacturability of the circuits on the
15 | wafer, many processing steps require planarizing the wafer surface. For
example, to improve the unifc_)rmity of deposition of the conductive vias, the
wafer is planarized prior to deposition tb reduce the peaks and valleys on the
surface err which the metal is deposited.
in conventional planarization technology, a rotating wafer carrier head

20 brings the wafer into contact with a polishing pad rotating in the plane of the
wafer surface fo be planarized, and pressure is applied fo a semiconductor
™y .
C -~ waferin order to support the wafer face down against a moving polishing pad.

One type of polishing or planarizing apparatus is the linear polisher. in linear
o plaharizing technology, an endless belt travels over two or more rollers. The '
25 wafer is placed against the moving polishing surface of the belt. An example

| of a linear polishing system is the Teres™™ CMP System manufactured by Lam

Research Corporation, Fremont, California. _
A key component of a linear CMP system is the air platen. The air

‘platen provides a cushion of air via air channels to support the beit as

30. pressure is applied to the wafer. However, existing air platen may not provide




The present invention relates generally to equi pnent for pﬁggﬁgs%qb%
sem conductor wafers. Mire particularly, the present inven G tes to

an air platen used to support a linear belt during the chem cal nechani cal
pol i shing of sem conductor wafers. BACKGROUND Chem cal nechani cal
polishing (CWP) is used for planar®zing sem conductor wafers during
processing. of. t he waf . Because ., sem conductor circuits on wafers are
“conmonl y agc EPP&E?%*[&F’%\VE‘? accolipkyatiations g the wafepsuriacgiwheniitisi s creat ed on
‘a first Ipiced agaidstthe dele SurfeteVieading @8 @ter ithat is ot anBerhdly gdlisRéd.tihe circuit
on the neﬁ%cl% Eaﬁr each Ia%er can dé or, creat toEographﬁ on the wafer
that nust b& SPHE 2y e BRPYR ygtgﬂ £ 2P} tegrov R fromdQe Waigy ekrfagen obr der t o

i nprove else theawafeastrfacelrhdy by plaharided t6 tHeCpbitvhere piftRig Wil Bedue b tHERNY

processi Q%esrt eﬁs require planarizing the wafer surface. For exanple, to
i nprove t «f:\ an ?%%’rﬁty of deposition of the conductive vias,the wafer is

pl apar i zed pridaptheoprdbleasinai iBrasseridted wite gtrfﬂ}%té?ﬁiékﬁat@@pdfﬂdl)ﬁs&?ﬁh@n_ t he

surf ace ich the netal, is depgsited. |n conventiona anari zation

t echnol ogéfﬂhg\{\g%qcprag’pitﬁ%e%? ‘g#rth%gﬁf r@ﬁerp]h%pse%s BYE PR LTORFEY RePRAEANt 0 cont act
. \N:th a pbyitmmga;eadrmmmyim@minmhﬁsmhama@_tedgé\gxcwwdrﬁuzdg?léi@@ﬁoﬁ _odbe

pl anari z nd.pressure i.s, applied t sem conductor wafer in _order to
suppor t ? %gg%’:%gf:sfaa Ogﬂ%g\ﬂh%%}eﬁgﬂg%%g%@o&?qeéﬁtﬁasgga_deg@qéaftype of
pol i shi npolishingl sation ag thedhatgrpe ohthesvafer. The résultéad rgddkcliGheusable drégear

~planariz Logy, an endl ess belt travels over two or nore rollers.
The 25 \/\/g)fr‘lgF&Oﬁ"sQ‘ngrgg@’g'én‘agai nst the noving polishing surface of the belt. An

exanmpl e of aAt¢andiaglypthbieshiamges yrstherartifor drhienpfeveaalMBIARR fépcMem

manuf act%%?‘gngy Lam Research Corporation, Frenmont, California. A key
component” of d linear CMP systemis the air platen. The air platen
provides a cushion of air via air channels to support the belt as 30,

pressure?,é?%aﬁg%\po the wafer. However, existing air platen may not

provi de -2- a cushion of air that takes into account
- vari ations i nintdrdentatiddressi tHeawed\itveimprdved planatizgios or@aii dongolnsd t

cccur s, F AL g SuBnits By e R bt s RemBYE TRBAREHE v er surf ace.
or el septlisbingmieznbes such@e animpabiselpdroa tndaz pdlishing dppapaidit Where pitting
W Il occur Onlntar(l.%ord\é\ﬁgeevrvitﬁg H‘i;s?gsepect of the present invention, there i.s provided an
air platen assembly comprising: _
a platen having a plurality of concentric rings, each of said rings having a plurality of
openings in order to provide a cushion of air to a CMP belt, at least one of said plurality of




Anot her problemthat is associated with air platen is that 1&[}&@9&6 ons of
the belt that support the edge of the wafer often thensel ves are not
properly supported by the air platen. This may result in what is known as
edge excl usion. Edge exclusion categorically is a portion of the wafer
edge that does not receive the sanmm-degree of polishing action as the

bal ance of the wafer. The result is a reduction of usable area for product
production. Accordingly, there is a need in the art for an inproved air

‘platen feingEdRendingbeythd aRRJuldr e35bM R aldh tObélBrankcadyiarscipaereed for
I mproved pl anari zat og&cgrﬂ&o‘bl shi ng control blg a wafer's edge, enbodi nents
may provi de a?pMRRYHAURCDBHHI SRIGPIAGH 5614 §URGOA hayay A PHIrallly AEFbRAtS such as a

i near beripressurizd aieirpagotd id nggsoTRaIGHAER; | N accor dance with a first

aspect of the present invention, there is provided an air platen assenbly
conprising: a2 %F'&eﬁé’ﬂs'h

RARGRPMUEH RIDFHRPAPT SN SgidRiter) @id ganet havilgh of sai d
- rings hawiphgaliy pf cutelts that align vipessid eserinyseindesaid &r prYbA@ a cushion of air
to a CW belt, at |east opte of said plurality of 16 June 2006 -2a rings

ext endi ng bey8RE%% agﬁ‘f%o 8§89 SYPPYtwaf er to be planarized by said CVP
belt; a suppbréccatdaac@iih wiseboripaspepl AtiRNpres@itthverdierdavi ng a plurality
of air port ssurized air to pass to said rings of said platen; a

s .for.pr )
- gasket prsqulegﬁg(?'r éqqs\ggﬂngﬁsi"ﬁﬁ'suppprt and said platen, said gasket having
a gl ur El;)ﬂ ity ?\é pnmmudbfscoinbaitriﬁﬁm@bamthbviﬁglacbllﬂﬁﬁigbﬂél’ﬁanﬁ@l@ri]ﬁaﬂd@rﬁ:' r dpor ts;
~and a bage that supports. sai upport. I n accordance wth a second aspect
of the pPo¥dRe quﬁslgﬁtof S'HFO?H&PZb&gsa'BPMQ%B "H19SeProepl 13t B BefDr i si ng: a
pl ur al i t gnosfringsneswhthavingrd tog guersra banerm guértdt &llealding)edgt qoaddiae i n order
‘to pr OV%ﬂrﬁi A gaés)hi on, of ajrela,a CwpP be(ljt ...said plurality of rings, except
for two Uing SAQR guarteffach Of 3410 LRSI 28D SR INeEMast 1ings B¥AG &m quarter, a
| eadi ng iadgmndeatrailemassagnifotr) fedeivitig 4 1gp @re(ﬁjﬂat@ﬁié%fair,%@l‘bir@ét I?@étd quarters
and said_inner:mst .rings being a i ndependent air passage r receiving a
suppl y o?*%%&é“iﬁ'i’%‘a 023’998 W?Bg%tﬁﬁ t%?ﬂ?rég'%‘%ymaﬁa o(g]terggggo Weter i@ y of rings
i s ori enbepaharized bgrdidoelyPditan outer edge of a wafer to be planarized by
said CMP belt: one pressu requl at or connected with each of said :
i nner - most ri AR F%QHFBS%' cﬁﬁ%@g‘?ff\éﬂ”ﬂ 8@‘{}\ ofisgidneesnet f1ggs\@eh each of the
remai ni.ng of thedechressugsregulators connected with each of the remaining of said rings.
In accordance with a third aspect of the present invention, there is provided
an air platen, comprising:
eight concentric rings, each having a plurality of channels in order to provide
a cushion of air to a CMP belt, an outer six rings each having a top quarter, a bottom
quarter, a leading edge quarter, and a trailing edge quarter, each of said quarters
and two inner-most rings being an independent air passage for receiving a supply of
pressurized air; _
one pressure regulator connected with each of said inner-most rings;
three pressure regulators connected with each of said six outer rings, one of
said three regulators being connected with said top quarter and said bottom q'uaﬁer,
‘a second of said three regulators being connected with said leading edge quarter,
and a third of said three regulators being connected with said trailing edge quarter of
each of said remaining rings; and _ '
two channels passing through said air platen, said-channels each having a plurality of
‘passages extending upwardly from said channel to a top surface of said air platen;

o whereby at least one of said outer six rings extends beyond an outer edge of
© awaferto be planarized by said CMP belt.




In accordance with a third aspect of the present invention GBheLﬁ) 1.S
provided an air platen,gonprising: eight concentrigc,ri ngg, WA Rav i ng a
‘plurali t‘x( %fs2 g?annel s inBrder to provide a cushiofi“df air to a CVP belt,
an out er"gi%y/0 %ts each having a top quarter, a bottom JUEHFUSN2/39805| eadi ng
edge quarter, and a trailing edge quarter, each of said quarters and two

i nner-nost rings being an i ndependent-&ir passage for receiving a supply of
pressurized air; one pressure regulator connected with each of said

i nner-nost rings; three pressure regul ators connected with each of said six
outer rings, one of said three regulators being connected with said top
quarter and said bottomquarter, .a second of said three regul ators being
connected with said | eading edge quarter, and a third of said three

regul ators being connected with said trailing edge quarter of each of said
renai ni ng riBRIEF PESCRIPHON OF SEVERANYIEWS @ THE BRAWINGY en, said
channel s each having a plurality of passages extending upwardly fromsaid
@,’annel to a topFKurt iscepesspediive view ofdreerehodimeintobdiinedr chemidal one of sai d

outer six ri.g]&ﬁ X an outer edge of a wafer to be planarized.

by said CWP Dbe Fﬁ%%@&g%'ﬁ@S%%%mV\o 03/ 053633 PCTI US02/ 39805 -3 BRI EF

DESCRI PTI ON OF SENERNs abpypBinGiew dEaRRk\Mdiev asédrtblyl is a perspective view

of ,an enbodi nent |inear, chem cal _.nechani cal poljshi system FIG 2

i s°A top plan vi Eﬁ‘ﬁséﬁ' P'aBI"!ﬁ“éﬂF%{%@é S a%nﬁﬁ@}ég.gqgk de plan view

~of an air phRingnhélsedig:y of FIG 2 taken along the line 3-3; FIG 4 is a
top plan view OfFlg air platen_assenbly and belt with a portion of the

bel t that passesFiG é&risarep Rlan rvueba ai platen assamblyang bekmth &1 G 5 is the
| i near - chenpg@ibn B bS Bi t f \ - he
controller rrgnd ?he air Iﬂﬁgttﬁeér?sgig}é&n%szgl@ég%ﬁiag%[ﬁ?}y(j?gﬁ%gé\*'gg'dtw th the air
regul ators. 16 Jufe 5d9te lingar oievoisabagciruitalsolishbapastem of BITA LED

DESRI PTI ONwith thl BorltrdiieiitHhe AR PEER @dsembly electrically connected with the

air reguiators.




EMBODI MENTS Referring nowto the drawings, FIG | .is a per t| (Xé/ewof
a linear '~ chem cal mechanical polishing or pl anari-zation (g%Pf é@? 100 .
for 5 povOenDdssgsla wor kpi ece. The system 100 in t he il usPCAESA2/3980di nent
is adapted for planarization of sem conductor wafers such as the

sem conductor wafer 116. However, thg-operative principles enbodied in the
system 100 rmay be applied to chem cal mechani cal polishing of other

wor kpi eces as well. The wafer. includes a polishing surface 117 that is

pol i shed bPETRILEIPDESCRIFEON OF FhE BRESENTLYIYSEEERRERe Cl VI P system
100 i ncl udEVIBODIMENT®2, a first roller 104, a second roller 106, a platen -
assenbly 108, a _polishing head 110, a slurry dispenser 112, a conditioner
114, and a cont Referring novgto theairawings, KIGL 44 w@r%twwawai afing@kdet er ni ned

 distance agagbd el pblhyiFbt b zalich [OMP) Litofiolo 4P2 Lo perm t

| i near pl anarization o rollers 104, 106 are turned,
f 0% .exanpl ppflﬂfﬂyngimweﬁ@quL Theosysten 400 ircthaiillustratestembetimgntia by the arrows

122,124. T r I ving the
el 1 102 1 ACAPBY I AlerbtEaraaf Tporiilerieierd PR M RIGLAluctl’, "L

I ncl ude com'feram'sombmmfvemmwbperapm bmplemednbndneslummer@/stwmwes t hat

mai ntain pro t ensi,pn_on the It 1 on oci at ed
drive el enﬁ}ﬁp :b %go @?%E‘P?.’Be gpglﬁﬁ %‘gﬁﬁ?#ﬁﬁrﬁp %ﬁi%sg‘géﬁ

Qper at : Iongl]'hﬁwmh ma@easallpdlmshmgtlmfaspged llwi(ri]ls pdi’shedl’mlyldlﬁeﬂiulP be[l_th 302 are
controlled thro the roller t he, cont.rol |l e : e
cttroller slsfﬁmrﬂg&o qnﬁcﬁ’lﬂée‘ée‘fﬂ% Lﬁ? gppoﬁ%@m bq.'f‘ ‘{ﬁ%&” ce that
@erat es_i Ropesmendfet 04 alcRd rdIRP 108/ biarH dsembly 108, alpolisiingi ated 25

nory. The belt 102 is preferably an endl ess- Ioocg pol i shi nﬁ)%be t. Inits

si npl est  headnl 19, r?eSIWE"SEG'ZSqf§1§a@I§°W'§'¢Feé1§14n%j|' acpptrlies 118y er t hat
provides both tHig ro’ﬁé’lrs dﬂreﬁ%dtéﬂé%&'fgﬁu%‘dHﬁﬁﬂé@'aﬁéhtétrength for

nount i ng, tensioning trackin e belt on the rollers 104, 106. The
belt 102 f pataipdhe bﬂt i@Zand;mqmﬁk?) elt 402 tepermit lingar planatizatios of et he cheni cal

TREMATLOR wRRr8: Te YRS Tha 168 o rtiAS Tor BRIPIETEY o IBURE i 19 B

_ less | o avin 'erm ne determned length to
fit the chmmeaiiredlﬁanjudleatﬁﬂ(m@ tmﬁemazem;z@dmsmgmmomﬁmuﬁecham cal

Pol 1SN NG Sy LHbAPSrt lihe Bl ol theBhit 165 irfl b8RirRloul Wplstihe -
wafer 116. Other transport means include combinations of wheels, pulleys
and tensronlng devices that maintain proper tension on the belt 102, along

- 20 with_t'heir. associated drive elements such as electric motors and mechanical
linkages. Operational parameters such as the speed and tension of the belt
102 are controlled through the rollers 104,106 by the controller 118. The

O controller 118 may include a processor or other computing device that

| operates in response to data and instructions stored in an associated

25 memory

' The belt 102 is preferably an endless-loop polishing belt. In its simplest
form, the belt 102 is made with a single endless layer that prox_lides both the
surface for polishing and the mechanical strength for mounting, tensioning
and tracking the belt on the roliers 104, 106. The beit 102 for polishing a

30 - : workpiece such as the wafer 116 in the chemical mechanical polishing system
- 100 includes a polymeric layer forming an endless loop having a

predetermined width and a predeternjined length td fit the chemical.



surface 126 on one side of the endless |oop and an opposi nﬂ3 ott Iayer
127.. The polishing surféceé 126 can be any suitable pol i shi g wth
5 suf fi cwes/nsiasength, flexibility, and durability. In orRI:'lpUSﬂszmued
enbodi ment, the poli shi ng surface 126 is manufactured of a single,
substantially uniformlayer of polymgric material such as pol yurethane.
However, in other enbodinents, the polishing material nmay be nade of any
sui tabl e polyneric materi al havi ng a substantially uniformthickness and
struct ure imedhadicabpolishibgsystemn pdGisThebelt 102 inoludes artop odpelisbinger 112

nel udes taegnsan ahple SEE IS fBEE bk an sl breGFRE Pl k1T 1 or oy

@ conponents 1@7. the slurry, depending on the material to be renoved or

polished. In one exa r asi..e rticle uch as silico | oxi de or
‘alum na are con‘ir‘ﬂé’ﬂ{%ﬂ%&gp C%F'%ﬁft’w a%’&pé)é' g mate 'Fégmtgm de. The

_ chg{n Ci'il Om@ s?@gf!h)fﬂeﬁibllw, ahhldfu?émllty hih G prefgreanembddimeah tiesi ve oo
particles operate remove the. sur onponents o
the slurry P&F@“%é‘é‘%ﬁ’eﬂé’@éﬂ"@?”faﬁg”’ﬁ&tog? |SH\9F90 3843%1651@61\&3@5&81’% eng anari zed.

For exanpl g¢p Bl?ﬁaeﬁkHfaﬂé/rldigﬂﬁ%@%?unfeﬂiaﬁél HsWEsieR dn attierlenfRimahitoxi de | ayer
on the surface 117 of the wafer 6 Vill differ fromthe slurry 20

conponent s thepolishinganateriaignay e madeof pay syitakie, polymerigseateral hayngi | ar |y, the
25 slurry sf r@q&, 4| be
~different % %@ﬁg&%ﬂéﬁcﬁmgﬂ%{:@eﬁorﬁg sgrgkfégég Lo \%?Hg?fﬂasg%f ter than

t d@gst en. For umhé shurry d:qpleamrrﬂz?amsnﬂnses am!urrmnta@he beltassembly preferably

iy e 08, S BATLR o ied 06, UpAFRES sk ShplBlSE 110, The
roughness il mlqume differesd soumpbaemts@f thecsursy, alependibg oalthy madarial tocbebel t 102
LA e GBS h Srah e B it SRS BT o e
mat eri al - f dxidesr ahumiha eee édmbinbdwither cHieticalsudi pepotadivmmt 0 t he bel t
bt ar iy WOy 5P GHONGAA OBSTBHS Retpler o 1YCTe e shebeandihe conai t§ oner
114 cl eans aﬁ@-w&@r‘ﬂ?@?&% 18\shase el suree Beltéricl 02 he Biadune 2006 VIO
03/ 053633 PCT/ US02/ 3980
components of the slurry are chesen based on the material to be polished or
planarized. For example, the siurry components for planarizing a silicon
dioxide layer on thé surface 117 of the wafer 116 will differ from the slurry
20 components for planarizing a metal layer on the surface 117. Similarly, the
slurry combonents appropriate for a tungsten metal tayer will be different from
the components for a copper layer, which is softer than tungsten. For uniform,
O ~ planarization or polishing, the slurry preferably will be distributed evenly
o ' across the surface 117 of the wafer 116.
T 25 The conditioner 114 treats the surface 126 of the belt 102 to keep the
' belt's roughness or abrasweness retatwely constant. Normally, as the belt
102 planarizes or polishes the wafer 116, some of the material removed from
the wafer 116 is deposited onto the surface 126 of the belt 102. If too much
, material from the surface 117 of wafer 116 is deposited onto the beit surface
30 | 117, the removal rate of the belt 102 will drop quickly and the uniformity of
" abrasion across the wafer will be degraded. The conditioner 114 cleans and

roughens the surface of the belt 102.



- 140 via

-6 The wafer 116 is nounted on the polishing head-110. The1é/\@{] & oobé 6 may
be nounted and retaingd in place by vacuum force ¥ by any other suitable,
mechani O¥0 03/8%%63#3 que. The polishing head 110 i s nounted ®CTAISOZ39805 and i S
novabl e under control of the controller 118. The polishing head 110 5
applies a polishing pressure to the wgfer 116 against the belt 102. The
polishing pressure is indicated in FIG 1 by the arrow 132. To further
control the polishing pressure, the platen assenbly 108 is |ocated

opposi te t he poFhawafey 116as mbuotedairoihe polishing bead 18). Thewaidr1802 passes

between th I Shi f I | aten 10

assenbl y 18@%@3%'?} %ﬁaégfsée%%gp%(ﬁgtbg P@‘Ee’ﬁf%’r%gé P%nyéﬁﬁ?e'belt 102 by

C suppl yi nguitabéssechardécalaechricquet %elpuliehleg tieadft 10kembehtedd®an®srnmshown in -
FIGS. 2 & 3, ,the platen.asse 8. 1,ncl u b . 134 upport plate.
136, a gas P9 leiigarik GRact GRS dreRoniiel T8 Fue BBRDInd N BT . T he: ol at en
assenbl y 1aﬁphearmbdhbmngtmecawetdtabevaté\ﬂm@wmmth 102 .bflse 134. The

support plate 136 is attached tQ 134 VI a series of fasteners,
for exanpl BOUSBnARregsyLe | WBP@WQH?y,g ﬁ@y nd support plate 136 are

~made of stainl eﬁﬁf@h@ﬁb@n@l&ﬂ%&@hﬂb'@%ssh@@ﬁe Bfaté\uéés%hﬂﬂy wgrls my also

be used. The support plate 136 includes a plurality of_openings 144. The

_openi ngs 1@&3%'@%93’@ themﬂhﬁ@nahaad a0 'RF'PW the watlere! 161 The RRISYH bed bel ow,

20 al | ow a} ) air platen
??stsregéz)gﬁ%:eé? tﬁt? ?ggﬁhé@é tg%pf %11?%%3? gv%ﬂatrg? gw@ théaglatté:}fr pl aten 140

s t hat theS%mbyﬂ)%tEhe mmemagsemhmweaml@amwre)to thebelt ORIy belt 102.
d_:?le gasket ¢ %ﬁgﬁei }eggﬁﬁz%‘aeﬁ VMBS0 é]@.aé‘b?ﬁ%ft}] elPhgg € 136 and the air platen

0, and pr alrtight sea so that the air remains pressurized. 25
Preferably, theﬂsﬂﬂmmﬁﬁs 2 &3,M0e platemassemiipDis yabides a bdseever, any

vater . andiefarsppof Bigle fers 5aRT TR A ATHr BB TR TRMERE 2 20 has a
117 e st e ppeparownim s 5 i
ﬁnl ngs 1‘3@?3@8 i'f' lngporgglageu‘g%inla?tB&éqdéloig%%gg%1%{}]& $§ies 0f3g align

wi'th each Rkfeers, fdiexampledtdatiserowid (Profeeitay, &bé)baﬁ@dsa@ﬁd%np@drum num br onze
material, .although in ot her nbodlrrenélgthe air platen may be nmade of

ot her et aP gt%welgrejmﬁge Qf,gtgl ygh other types of suntable metais
~may also be used. The support p!ate 136 includes a plurality of openings 144.

The openings_ 144 act as air ports and, as will be more fuily described below, _

20 allow air to pass through from air hoses (not shown}) to the air platen 140 via
fittings 146 attached to the support plate 136 and air platen 140 so that the air
platen 140 may provide a cushion of air to the belt 102.

(3 _ ‘The gasket 138 is located between the .subport plate 136 and the air

platen 140, and provides an airtight seal so that the air remains pressurized.

25 ~ Preferably, the gasket 138 is a 70 durometer EPDM gasket. However, any

' suitable material, such as elastomerics, may be used that can tolerate water
and slurry. As with the support plate 136, the gaslget 138 also has a plurality
of openings 148 to allow air to pass through to the air platen 140. When the
‘ " gasket 138 is placed over the support plate 136, the open‘ings 144, 148 of the

30 support plate 136 and the gasket 138 align with each other.
‘ The air platen 140 preferably made of an aluminum-bronze material,
although in other embodiments the air platen may be made of other metals or




PCT/ t1S02/ 39805 -7 heavy.-plastics. The air platen 140 is - ed to
the support plate 136 vi:a a series of fasteners, W'th thg%g’g‘g@?”g‘t%&%
bet ween wipassms3 descri bed above. A pair of channel s 152CTAS602/39808at ed at
opposite ends 155a, 155b of 5 the air platen 140, pass through the air .
platen 140 in a direction perpendiculg. to the direction of travel of the
belt 102. When the CWP system 100 is in use, one of the channels 152, 154
- is sealed up, and the other channel 152, 154 has a tube (not shown)

- connect ed tieavy.piasticsibThe alriptagen 1 4Qiischard-ountest tadbe suppastielatesidthr ough t he

tube and, into the chanpel . As i hjes of
passageways‘”??éseé'??Qﬁgﬁs%e[ﬁpmmé%j\é%%ﬁg%% (‘)3?’ N %nbﬁsaé%eﬁ?'géac 152, 154
to a top sughevee 158 of the air platen 140 facilitates the passing. of the
| ubricating liquid fr t he chan to,the belt.,102. s belt 102
may be lubri cat%ﬂa'égpﬁr’pla"ﬁé'@s@' gg‘Lr“"faﬁ%‘Pﬁﬁ %pg%nelagg%ﬁ%,&?ggﬁ Ia’ﬁhe di rection
o e b e D oy &t ubr el ad Bet ore ;¢

or e lubricating liquid, so : e s | ubr efore i
passes overtOtth@dBﬁ%iO@rP davehalthe E@B?%W@Qiﬂ?pﬁg@‘,ﬁ §yﬁkqfﬁl ébﬁ%’ ﬁ'ﬂ'fsgt he belt
102 is ”a&%éﬂﬂeicﬂ?uy@;sr g3 eBlhiio8eAl8P LS Al thY othee chanmy 1580154 he channel

depi cted as 2 wou ovide a throughway for thelubricating liquidto

| ubricate thas adibe (nobshowr) crpnesied tedt. 14 lubrieating liquick sUeh 2P W& 140 has a
plurality of ' : i | ' ke g goacentric
~zones 164. %%&%gﬁrgg@‘ i'rr][Q)’th(E,\'b# Eﬁ{l’;}ﬁfog‘é%(b:?r{?rg%g %glggovb?hv\nﬁ?nbé{(he CVP system 100
i s10 n use t bmiesd passagedays 56 exiendingspwardly from gachof heveharmelfugh t hem i n

o der to proyj o i.on of ., ai s e, hel GRS a 'wafer
Y6 1 s bel niopiizddy PaansOecd 138 & DA pAf BRY skl el daetiig of - 2
preferred efeaghrivatihg liguitkdm thp channditethedialtcliZno thatdthe belt 188emngs 162,

al t hough in other e may be varied. A m dzone

164b is al sb€ BPHW‘B&%,CS)?{/R%%E%SS 3§%§h€§gpﬁ?s%%m%&l\focaul arly shaped rows of
openi ngs- 162.  AsTii difectibie of thedicit 02 dididtes whithvatraane! 152¢ 164iablsrase r ows
oibs 164, Broustvey forie s sp e anpe PL B et e RB i nos
162. The nughetsleoMEAONaSschiAr 108y Focersaipl®dn FIG. 4 uftae 260A02
is traveling in the direction depided by the arrow 160, the channel depicted as
152 would provide a throughway for the lubricating liquid to lubricate the belt
102. . .
- 20 ' : | Referring to FIG. 2, the air platen 140 has a plur.ality of openings 162
| that are divided into ring-like, concentric zones 164. As will be more fully
described befow, when the CMP system 100 is in use the openings 162 have
| O _ ‘preésurized air passing through them in order to provide a cushion of air that
suppo.rts the belt 102 as a'wafer 116 is being planarized. There is an
| 25 innefzone 1A64a. which in a preferred embodiment is made up of three circular
'  rows of opehings 162, although in other émbodiments the number of rows
may be varied. A midzone 164b is also provided, which also has three
circutarly shaped rows of openings 162. As with the innerzone 164a, |
_ hc;wever, the number of rows associated with the midzone 164b may also be
30 varied. _
' The remaining zones 164, or outerzones 164c, each preferably has
one row of openings 162. The number of outerzones 164c may be varied.




WO 03/ 053633 PCT/ 0OS02/ 39805 -8 5 10 15 20 25 30 However, &S | d be a
sufficient nunmber of outerzones | 64c so that at ,-least on 6 st .zone,
depi ct edva938$688 ext ends past the outer edge 166 of a wefarsoddsos o be
planarized. Having at |east one outerzone 164d extend past the wafer's
outer edge 166 will allow for control.gover planarization at the edge 166
of the wafer 116. In a preferred enbodinent, there will be six outerzones
164c in addition to the innerzone 164a and the m dzone 164b. Each outerzone
164c i s di Hohedled, theye shouliddesa sufficjertrnumber bé8uterfonesd 64bsbthal®@® i s novi ng

ai'vided | nitseLopdBuEhotaBhe SihEiRd s 1 BA, el BRNTer dilifae® C OO0

(j ggr ter 1&&6:3 waifet 121 6tto del plarsarized.e klauagtaeleatﬁmbo ou}l}ieezdneeﬂmagaxt?ﬂge guart Sr
c is the rter rti e, belt 1 i ass guer irst, an
the trailiRhg ﬁt‘é’a&?f%r‘f@?rﬁ%% ew‘pﬁ‘li%kﬂi ﬁ"%"&' BEW‘PB? atiR pelt 102
LW bl paSSeayenssubm@méiﬂs) mflﬁpﬁeﬁa@tbd%nmem,l&férewllmﬁﬁslx Each quarter
168 within an outerzone 164¢ i s seﬁ_‘aratefrg gzh ‘E?é) ql%%ters 168
wi thin the°8tﬂ'7é%"?§r1é2§6’4 Jditign todhe ingreone 41643 #d g migren rzone 164a and
m dzone 164b easﬁbrﬁ&jtérzeﬁeammdmeéﬁims@dﬁbnglaaaoﬂter&.%a fapé | ndependent

air channel 174 has its own air supply hose (not_shown) that preferably
suppl i es pbeltd02 is7eevigg kba difegtion;indicaied by ap@rew 184 dhe AVEEZONESat t ached to

an mdepenitggéa% éac&hm Bﬂ%étﬁ 6%@5‘%&{&9%&' ggpngect ed to the

~support pl el n sed to planarize wafers
118, pr esnadingafigeiquapes $68¢, iandmttaﬂmgaedgeguppiey 68k eThenleadings

(openi ngs. 169% it A88E o Tulan G BEfon b e JotE1 i ERSRBENRHE 7" 007 e

bot t om sur kad ¢thelitallingoddgenquanier t680E the quantka‘rthe podioppd the béibid2wil 102 as

Pl oa ] % BaSlis Slaetupot b e nabltbd el fEe 707 SO M o e

Each quarter 168 within an outerzone 164c is separate from the other

15 quarters 168 within the outerzone 164c, and each quarter 168 and the
innerzone 164a and midzone 164b each acts as an independent air
channel 174. Each independent air channel 174 has its own air supply hose
(not shown) that preferably supplies pressurized clean dry air, Preferably,
- each hose is attached to an independerit air channel 174 through the fifting
20 146 connected fo the support plate 136.
When a CMP system 100 is being used to planarize wafers 116,
preséurizad air passes from the air supply hose into its corresponding
o , independent air channel 174, The air then passes through the openings 162 -
_ | in the air platen 140, and provides a cushion of air to the bottom surface 127
- 2_5 of the belt 102 in order to support the belt 102 as pressure is applied to a
| wafer 116 to be planarized. '
| Referring nowto FIGS. 1 & 5, a plurality of pressure regulators 170 is
attached with the zones 164 of the air platen 140 to monitor the pressure of
the air being supplied. The regulators 170 are attached with the zones 164
30 via air hoses that are connected to the fittings 146. The a.ir hoses, which are
typically made of polyethylene, are run through a cutout 135 (FIG. 3)in the
base 134 in order to be attached to the fittings 146. In a preferred




attached with the zones 164 of the air platen 140 to. rmnltgé the ressure
.of the air being suppl lteej The regul ators 170 are: attache W19 2%%e zones
164 vi aveios/osseses that are connected to the fittings 14@cT/Usez/smsos hoses,
which are typically made of polyethylene, are run through a cutout 135
(FIG 3) inthe base 134 in order tqgbe attached to the fittings 146. In a
preferred 16 June 2006 WD 03/ 053633 PCTI US02/ 39805 -9 enbodi nent, the
~-innerzone 164a and m dzone 164b each has one regulator 170 connected with
it, and eaembodinesrtoihe iﬂrfa’tmrimwctdtamhnidzgué 464b eacichasiens eegulgtorh i t. For

each outer e 164 re tor 170 i opnegt ed th the top and the
bott om quar ?Q Té%%\d w?ﬁgb ﬁ%ﬁg '}8"@}5128{’8?6%?63? g\rge g(ué ﬂré;d with the
trald ling et&gﬁnet!m with it.1 69¢ eactndutersmne agdt adnerredutar 41704$ taoleettdn t h t he

eadi ng ed er 8 The requl 70 noni to air pressure at
each of th E?Qrf’t‘fglttg Cbé’ft "“c‘PHﬁ‘f% Zé"%iie "391"9{0"\}!,12§ﬁ5the pl at en
- assenbly 1@&a¢ﬁiedtvﬁttbmeliﬁéﬁﬁtg ddife quaes $68c; anll chBeegulator 70% suppl ied to the
platen assenbly 10 termned "set point". The set point

is set to
i s process@ Héﬁ@r‘i’d@ﬁttheé‘?ﬁf’"ﬁ&?d%ﬁya ‘?rd%g& fferent operations. The

regul ators 170 Wtégﬁfatéﬁéelmrtﬁ&ﬁtﬂr%é)élr bfisive at eE@I‘I Bgth%qﬁcﬂédeﬁﬂeﬁto the
platen assenbly 108 to ensure pressure f hin a

predet er ni pEgheenelel?4. aﬁgeeraﬂwh%@e@tateegﬁﬁqmw 19%#&1!0&%5@@ thee

| anari zat m f ure falls
Igutsi de thgf%%gﬁfe%ﬁ%ﬁﬁg%gsﬁﬁ%@% fa@%%ﬁbt n1t?ta8hgrS gfﬁlsa;tor Is used to
Cnd@itor t hpreaietermresis ae*epo:at” gzhgeetmqumt is p@ces%ﬂemet@enpm@msevamn oper at or

e e ey SRR RHEhES ThE B PRI NG Ind BiesSlhe GeLie (he target

nge thro procedd AUch' ‘as peri nSpact] ons.
Al ternati vbeing sopplizd to e platen assguibht tﬂ&tormumﬁhatsﬂtetmeswewar e back to

the set poi I f t r s detected to fall outside the target range.
By way of W Bﬁ'arﬂﬁfsgetﬁﬁa'"géq§’r98mﬂgﬁ FIG 5, electropneumatic regulators 176

can be used t oThy §pe @€ rédulatoit yded diring thaipianaidation beocesedictatpseumat i ¢
regul ators 176 are each connectedﬂlﬁnth the c ntrolll_e 118. The controller
118 provi dwhablpnpgas ddpe pesssire falls paside dag &anag. i ionesmPig 8% Each

gloﬁtCt g ﬂo 2?%&%!{{39%!2%;@{. dd o dMER hedaif PrabEab! @ga&geheu 'rehiefl trepneunat i c
pressure. An operator may then visually determine if the pressure has fallen
outside the target range through standard procedures such as periodic
mspectlons

20 , Altematlvely, other types of regulators may adjust the pressure back to
the set point if the pressure is detected to fali outside the target range. By

N way of example, and as shown in FIG. 5, electropneumatic regulators 176 can

C / ~ be used to provide this type of adjustment. The electi'opneumatic regulators

' 176 are each connected with the controller 118. The controller 118 provides

‘2_5 ' the set point to the electropneumatic regulators. Each electropneumatic

 regulator includes a controller (the "electropneumnatic controller”, not shawn)

- that rece:ves the set point information from the controller 118. _ During the
polishing process, the pressure of the air is perlodlcatly measured, and the
electropneumatic controller receives the measurement. If the

30 - electropneumatic controller determines that the measurement is outside the

~ target range, it generates a signal fo adjust the pressure back to the set point.
Pressure measurements are typically taken several times per second.




that receives the set p0| nt information fromthe controll e{%\%wlﬁ(@ﬁ“ ng the

polishin rocess, thé”bressure of the air is pe¥iodically and

the el %?ﬁ%ﬁnatlc controll er receives the neasurenenfCT/P8023980530

el ectropneurmatic controller determnes that the nmeasurenent is outside the
target range, it generates a signal 410-adjust the pressure back to the set
point. Pressure neasurenents are typically taken several tines per second.
©.16 June 2006 WO 03/053633 PCT/ US02/ 39805 -10 5 10 15 20 25 The advant ages
of the above- dddteradyantages ofifiaahayesteserihed emeartiments of the invemtiasus. For

exanpl e, hagiMighetod PRERERAMPIR MaXingla SiparRe sLERY o@bfesﬁeﬁzeﬁ&@r | ndependent

air channel all owsngreater control over the air pressure at | fferent
portions dctagHadepengentir ehanng! allows Qf?ﬁpﬁ?‘?_'ﬁ@l pver the gisipsesstre atige

excl usi on N\/f}f:ﬂ e waf er does
not receltgg&tgﬁteﬁdgg%b% ?ggﬁ fic Hfﬁ’@%??%’?‘%@bmaﬁ (f nce of the .

wdX er . Theexclusion tEdge %cg@mnm acurs \@slneruaragmter poranobthepwaféudogsomott hat i s
made avai l edge

-excl usi on r%yélﬁ%\t/h%m%h%r%g O?Br ess aﬁ@h%‘s%fﬁ@%ﬁé{ﬁﬁp@vﬂf hat %t he .
~.pol i shi ng result isra reduectianef usabﬁereeeavﬁ:fr@rodtmtlorstﬁastsanadah‘lrgqlablu ffhem Havi ng at

i i e e AsfRnRy SRR S Ra huhieds AR Sy Mo WihadiaBedll | suppor tec
by air corpregpure emppdni memnesowhaﬂth@poramdgmloawppmhbexﬂmt&wafetIbe portions

- qf, the belt s the remaining zones. This in turn will allow for
alpeater ccﬁll'tbp{éﬁpﬂ(y Pﬂ'é anount of polishing perforned at the edge of the

fer, and wil Il—laeingtmeedslnahe bbt%r@bﬁ@éxt@ﬁd beytindtthe dimhéter bitheubj ect to the
ane degre ol.i shi ng as the ce of the wafer. For this sane

r eason, Q urfhes min 8\%@’? egge exelugieyorthe POHONGoh St er of the

waf er wi I Ibealsaﬁpaﬂéa 5 Zie c@mﬁf@ﬁﬂﬂﬁ?ﬂ@ﬂoﬂﬁ\ﬂ%e% leg$ gu;b;ibrted thhi¥then occurs
when the polis d digs into the outer edge_of the wafer and causes a

hi gher r e &"sr(’éﬂ'@ gt ?LFP@O%Q‘F' &y thaiigaainiag zenas. r%l'h‘é!@!? withallpwe

15 for greater control over the amount of polishing performed at the edge of the
wafer, and will ensure that the outer part of the wafer is subject to the same
degree of polishing as the balance of the wafer.

For this same reason, having at least one outer zone extend beyond
the diameter of the wafer will also minimize a phenomenon known as “dig in".

20 Dig in occurs when the polishing head digs into the outer edge of the wafer
and causes a higher removal rate at the wafer edge than the remainder of the
wafer, An insufficiently supported belt multiplies this tendency, and the

O resultant dig in will reduce the useable area of the wafer. |
' The embodiments of the invention disciosed herein are presently

- 25 considered to be preferred, various changes and modifications can be made
without departing from the spirit and scope of the invention. The scope of the
invention is indicated in the abpended claims, and all changes that come
within the meanlng and range of equivalents are mtended to be embraced

. therein.
30




wafer. An insufficiently-supported belt multiplies this te%iﬁcey d the -
%9@2

resuktant dig in wll reduce the useabl e area of the.wafer

of the | W@BSA3 di scl osed herein are presently consi de®&d/492/pa8o5
preferred, various changes and nodifications can be made w thout departing
fromthe spirit and scope of the. inugeption. The scope of the invention is
i ndicated in the appended clains, and all changes that cone wthin the
‘meani ng and range of equivalents are intended to be enbraced therein. 30
WD. 03/ 05363BLAINIS16 June 2006 PCT/US02/39805 CLAIMS: 1. An air platen
assenbly conprisjng: a platen havi a plurality of concentric rings; each
. of said rings havi nﬁ‘"a?pbaﬂ?eé‘lqsﬁmggcé’ﬁ&“mﬂgs in order to provide a cushion
- of air to a CVWP 5 belyplaidh HabiRgla mmmgfofemcénpiumags Eyctmﬁfsamhgm%xtendl ng
beyond an outer edge of a wafer ? BI an rlzesg_'é?ﬁ/ X} pl %Fbelt a
support att BRviRga Lt’ﬂ"tléﬁf‘épefﬂ'%ﬁséﬂc’ Y Pay AP Brival ity of air
~ porgs for p éﬁ%ﬂéaé?&\@bfrsﬁd)plﬂﬁaﬁi@6f¢m§§bdtehdihgibe¥bndand:utér@t:igepfa gasket
- positioned between sai port and s platen, -said 10 gasket having a
~plurality owa@mQ)BRBhﬂﬁﬁ%““&W% d (oM bé&l d openings and said air . ports;
‘and a base that suppgdippsaistasinai said |a?3hesaidrsupbaﬁmvmg$enbl y of claim
1 further conprisingt channel s passi n throu h sa cﬁ Ia en, said
channel s eapraiitwof @ perisifor pressurized a’figpﬁ‘é%@a’gj’é% *hge E%\Nardl y from
sai d channel to a top I Rinak4ia assenbly
~of claim1, wherein saﬁk&aﬁt}%u{%e&%@ eﬁléﬁkﬁé,hpgégeag{ﬂﬁagcz b’tav\o | nner - nost

ri mgys, eachgahuimtba\tmg)aqmaahtgpf cuoweﬁhairﬂlglqwﬁhlséld openingsATKPaELRYE quarter,

nd a trail Ié}ﬂs ge gquarter, each of said 20 quarters and sai d inner-nost
+ngs-being A ependent air passage for receiving a supply of '
pressurized air. 4. Himseithatpduppents sesdeupport.of clai m 3, wherein each of

sai d 2. The air platen assembly of claim 1 further comprising two
channels passing through said platen, said channels each having a plurality of
15 passages extending upwardly from said channel to a top surface of said

di nents

platen.
' 3. The air platen assembly of claim 1, wherein said plurality of
rings, except for two inner-most rings, each has a top quarter, a bottom
quarter, a leading édge.quarter, and a trailing edge quaiter, each of said
| 20 quaﬁers and said inner-most rings being an independent air passage for
receiving é supply of pressurized air. _
, 4. The air platen assembly of claim 3, wherein each of said
O - independent air passages is connected with a fitting in orqer to receive -
pressunzed air.
25 ) 5. The air platen assembly of claim 3 further comprising a plurality
| of regulators connected with said rings in order to regutate the pressure of
said air being supplied. '
6. The air platen assembly of claim 5, wherein sand two mner—most
. rings is each connected with one regulator, and a remainder of said plurality
30 of rings is each connected with three regulators.
7. The air platen assembly of claim 6, wherein one of said three
regulators .is connected with said top quarter and éaid bottom quarter, a




|ndependent air passages is connected with a fitti-ng in or o%&fgcei ve
pressurized air. 25 5. The air platen assenbl y“of claim il 8 ‘
conpri sWf30HOPFiral ity of regulators connected with sai BCT/Dﬁ%”BW order to
regul ate the pressure of said air being supplied. 6. The air platen
assenbly of claim5, wherein said twd2knner-nost rings is each connected
with one regulator, and a renai nder of said plurality 30 of rings is each
connected with three regulators. 7. The air platen assenbly of claim®6,

. wherei n ongeendafsaid hreeseoylatars i nsested withaid leadingados uartefop quar t er

and sai d bghg Q'TﬁlFHJé‘Féa‘?d thrée Auibiale i€ EHhecltd Wi 953%%&'\\%%%@5%&9505 -12.10

15 20 25 second of said thre€ regulators is connected sai d | eadi ng
edge quar t efeachpigaldl remainingfingsi d three regul ators is connected with said -«

‘trailing edge ggart gipe ée.fpuseﬁ%segmsgofﬂcrm Whifeif 8 TegfatoRigreai T P! at en

assenbly of claim7, wherern sal ulators are manua regul ators that
ea%h noni tmsualﬁeglpia@ssmaéewh slamﬁoraithe pressangeof $aid gi. at en assenbly of claim-
7, wherein saidyreg t at each

noni t.ors the pfbessu?He%oﬁ'r é%asic:.?r'ngﬁyeaﬁﬁ??@cheq%éjﬁflus%@@téﬁdﬁrgi r pressure
to each of elsam'@}pnwtapm\mgntatmsrthqfo@aslagmitomsdha pressses of\sgliclair afd sai d

Becenbly oftakBafiadqhetf sl ot HeSUat uf &eHFdr i RBenditont A pBbiadsr o bor onzc

mat eri al . fbla préset vElue if saidgmessusefdils putsidecdfa mekettnlmteangesal d support is

f | 12 The ait pl nb 1, wherei
G base |5 e APBAERPatdnay ok eBnd 1T WRETER R Bt ey of |

l.aim 1. V\mh@nrmmir@ngamhgé materddghde from an el ast oner | c nat er ial. 14. The
v platen assenbl y ?'le air pqaten %ss%glgf%f glasal1 dwﬂg;sell(nesauii support is
made from stainless steel.
12.  Theair blaten assembly of claim 1, wherein said base is made
15 from stainless steel,
13. The air platen assembly of claim 1, wherein said gasket is made
from an elastomeric material. , ‘
14.  The air platen assembly of claim 1, wherein said gasketis a
70 durometer EPDM Qasket.
20 ' 15.  An air platen comprising:
o - a plurality of concentric rings each having a plurality of channeis
in order to provide a cushion of air to a CMP belt, said plurality of rings,
except for two inner-most rings, each having a top quarter, a bottom quarter, a
_ | leading edge quarter, and a trailing edge quarter, each of said quarters and
25 said inner-most rings'being an independent air passage for receiving a supply
' of pressurized air, wherein al least one of said plurality of rings is oriented to
extend beyond an outer edge of a wafer to be planarized by said CMP belt;
| one pressure regulator connected with each of said inner-most
. rings; and
30 ' three pressure regulators connected with each of the remaining

. of said rings.




70 duroneter EPDM gasket:;-.15. An air platen conprising. a f%gralé'o of
concentric rings each hayfing a plurality of channel'ss in o % Otoér ovi de a
cushi on WOW&0E363% a CWP belt, said plurality of rings, &IEH02BEPStwo

i nner-nost rings, each having a top quarter, a bottomquarter, a | eading
edge quarter, and a trailing edge quat3-er, each of said quarters and said
i nner-nost rings being an independent air passage for receiving a supply
-of ‘pressurized air, wherein at |east one of said plurali t}Q of rings is
oriented to exflénd Tesaalagn elgldm b%l@’élhé'fmé“m"& anari zed by

sal d OVP DedssingitoBdiP St piAH] SHi@ EndiaRfchthaving plaRdindr sal d

i nner-nost rings; and 30 three pressure regulators connected with each of

- the remai nipagsagesseendingpwardly fm saidebannghte s fessitanecof saido2/ 39805 - 13-
16. The air @At@ﬁe” of claim 15 further conprising two channel s passing
through sai'd air platen, said channels each having a plurality of passages
- ex®endi ng upwar dVy f Fhenais platercassendlly efclaim B wherdia epe of saiditireep| aten. 5

17. The air_pl ' . _ ' =Y igd three
requl at o s PAOBBR IR whh PR gbaer it b BlaAdh 8 | U er,
second of seicond bff sxid thegpiteguiatarsiis comectedivith sdid leadinigedgeatiarigr.edge
~.quarter, an third.of said three-r LS4 GO ] said
trailing e g%‘UﬁﬁgPg?a'g(gl?regé%%iJ]%D?ss'gicgg'bgec?féhdl)%ﬁrhggigﬁ%gis?‘.gcélﬁggfy? H?%e air
pl at en assejfiehyh of said iMaiAing ringsr ei n said regul ators are nanual regul ators
that each nonitgrs the pressure of said.air,., 19.  Th I r assenbl y of
Ccl® m 17, Wnere%- saﬂEF g‘é@%l?_%ﬂ gsrssenﬁ)j °'d‘~”é‘1“%1c17r &%ﬁf?éﬁﬁg@irgg@ééh$§?ors t hat
@Ch NoNi t GhgndalRegdlaBers Wit caich sRdritof the drebsuteheitsaktbaih adj usts said air
ressure to each of said independe éf'r 'l%a %es .15 .tdo a Ig{fﬁset value if
sai d pressure faPis Ui arakt asasem%i)g iclgi r@i PR 821D ISUISRAS: | ) at en
assenbly ofglcdidldRebmalitl FédiRatoRORBE édhtHortors telprésuure bf sdid airamder i al . 21.
An air platen, conprising: eight concentric .H.%%S, gzach_havi ng a plurality
of - channel ghatieach adjusts said air pressure to each of said independent air passag?es :
15 to a preset value if said pressure falls outside of a preset target range.

20. The air platen assembly of claim 15 further comprising an

aluminum bronze material.
21.  Anair platen, comprising: -
eight concentric rings, each having a plurality of channels in
20 : order to provide a cushion of air to a CMP belt, an outer six rings each having
a tdp quarter, a bottom quaﬂef. a leading edge quarter, and a trail‘ing.edge
- quarter, each of said quarfers and two inner-most rings being an independent
O air passage for receiving a supply of pressurized air; |
| | one pressure regulator connected with each of s_aid inner-most
25 rngs;
| three pressure regulators connected with each of said six outer
rings, one of said three reguiators being connected with said top quarter and
said bottom quarter, a second of said three regulators being connected with
said leading edge quarier, and a third of said three regulators being
30 .' _ connected with said trailing edge quarter of each of said remaining rings; and




20 order to provide a-cushion of air to a CWP belt, an outer six rings each
having - ‘a top quarter:a bottom quarter, a |.eadiiigedge quif d¥e2098d a
“trailingvedg@s3darter, each of said quarters and two i nRETAISHEI80S ngs
bei ng an i ndependent air passage for receiving a supply of pressurized
~ai.r; one pressure regul ator connectediga th each of said inner-nost 25
rings; three pressure regulators connected with each of said six outer

_ ri-ngs,. one of said three regulators being connected wirth-said top quarter

- and sai d bottom quaMoghanpelsdassing 8wrough spid pir platespaidichannelsei ng connect ed
wWth said j : b | ators being
30 connect Sgaimﬁ?ﬂg%gﬁggﬂaﬁ'gﬁ?Pﬁ%sagggg"%ﬂgilﬁ?é’?“%?d'zgﬂgﬂ‘ %%H §§?W*§mi ni ng

ri ngs; andatep suircepoiomid FiopId®INH53633 PCT/ US02/ 39805 -14 5 10 two channels -

passi ng through sai %ﬁééaf%ﬁ%g&,on%adf a@@ﬁ%ﬁf{"ﬁ%ﬂ?mﬂé}%{‘a aRI urality of
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