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{59 Title: AIR PLATEN FOR LEADING EDGE AND TRAILING EDGE CONTROL
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57) Abstract: An air platen assembly is described and includes a platen{140) that has a plurality of concentric rmgs(l64) Each of
the rings has a plurality of openings(144) in order to provide a cushion of air to a CMP belt{102). At least one of the rings extends
beyond an outer edge(166) of a wafer(116) to be planarized by the CMP beit(102). A support(136) is attached with the platen and
has a plurality of air ports for pressurized air to pass to the rings of the platen. A gasket(138) is positioned between the support(136)
and the platen{140) and has a plarality of cutouts that align with the openings and the air ports. A base(134) is also mc]uded and
supports the support(136) ' _
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Al R PLATEN FOR LEADI NG EDGE AND TRAI LI NG EDGE CONTROL Fl Ehg §F %ﬁ
J NVENTI ON The present invention relates generally to equip ?!n 0%
processiwg o3psmisgonduct or wafers. Mdre particularly, the REITESoRBISAvVenti on
relates to an air platen used to support a linear belt during the chem cal
mechani cal polishing of sem conduct agq-wafers. BACKGROUND Chem cal

mechani cal polishing (CWP) is used for planarizing sem conductor wafers
during processing of the wafers. Because sem conductor circuits on wafers

are_cormoni Xigf PRATEN FER LEADINGS EDGHAND FRALINGEDGE CONTROL i s
created on a tirst layer and conductive vias connect it to a portion of

the circuit OF TIBEUNVENETIONach |ayer can add or create t opogr aphy on
s the wafer tﬁ%gpotnust be snoot hed out before generating the next layer. In

order to inprov&hé peesenhinventian relstes ggnesalyt hequipment for psecastiBg1s waf er,

many processi ng Ssteps. requi I WA J r aaEar  exanpl e,
to i nprove SEAY WPF@FM@SDF"E’G‘@B%?@P@Q@? bﬁ%&“@‘hﬁ@‘d@?‘ ir%%%\'%itggﬁt he wafer

- i sgpl anari zahiteh Used to S\post 4 lirpar belt detng thet dhenpieal keechagicalal | eys on the
surface over which_ the 9arg(ﬁ%al‘ i s deposited. In conventional planarization

t echnol ogy.Polishing gt $eTBICORAUAOT AT Ser head 20 brings the wafer into contact
with a polishing pad rotating in the plane of the wafer surface to be

pl anari zed gRORGREDNME is applied to a sem conductor wafer in order to
support the wafer face down against a noving polishing pad. One type of
“polishing or pl &hemical mechpisalnolishing (EMB) is yregforRlppdtdid | n | i near

planarizing te | { tha\elrersOHcatiy® or nore rollers.
The 25 waf %ﬂ’rf‘g@?‘&@gé’a?gg?ﬁ@?é ?ﬁ’g&%}\ﬁ%g poli srhi ng surface of the belt. An
@szerrpl e ofsemitonestor pintuilshinngafesssarercomsnarie canstruster iTiaye sy whers
manuf actured by Lam Research [ PQrat.i : ; If Las A key
conponent (ﬁp‘?ﬁ?‘i‘ HE_%F“'W gfﬁﬁ‘%ﬁ‘?g ﬁ?#éaq}aélr P ﬁ%ﬁgﬁ%@v‘%ﬂgﬁa@ bm"%? aten
provi des a 6 &Siirioh 6fithaicircull on themexhiaper bach aysuggroadd oheedlel t as 30,
pressure is applied tg the wafer. wever Xi s i LI t may not
 provide 16 tgpedrapoRn ﬁf-w%fe%@?ﬁ?‘&ﬁr@? SVHP?thFﬁé’P%%fE%S |nrﬁr%dn§ct§§unt
vari ations ddit faler. iRidRderi8 ihpioRe Wemahifattrability of the circuits on the '
1‘5 | wafer, many processing steps require planarizing the wafer surface. For
example, to improve the uniformity of deposition of the conductive vias, the
wafer is planarized prior to deposition to reduce the peaks and valleys on the
surface over 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
O -~ 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
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




pl aced against the belt surface, leading to a wafer that i§ Qﬁrt' g@éf ormy
polished. If this occurs, there may be topography that is ?1 N ved from
the wafer surface, or else the wafer surface may be planarized to the
poi nt where pitting will occur on the wafer surface. Another problemthat
.S associated with air platen is that the portions of the belt that
support the edge,of .t wafer often thensel ves are not properly supported
by the'aiarcuﬁﬁ'gﬁé’ﬁ?'r?mygakﬁﬁﬁ? @%‘iﬂuf'p'faﬁ'ammiﬂ? WalshpuriecedsB i'ékcl usi on. Edge
‘excl usi omlacedggiastthabélysirface, lpadihg @na Aafer fitat Wi R unRsEty pélBhedioeS not
receive tthgogarre Igegr ee of gol i,shi n& action as_the balance of the wafer.

| (A el adip %

The resulltS PEOUS. el mav ke tgpogra 89t remowed frapkibe Wafes §HdRseo Al

Accor-di nglsg, the tvefee sursace mayebe planarivedas the gintamerdTpittpigedil 8édur Bh@#ieen for CWP
s_y'stems.x}%% EC s MWARY I n order to address the need for inproved
pl anari zat on ’Ef? epol ishing control by a wafer's edge, enbodi nents may

provi de a pl atenthesprebiehythbbis assquiaied it ai pladed is $hatige PEHIBIRY of tisdICh as a
atus, I n accordance with a first

i near b | i.,near poljshing appa
aspect oﬁ EI{t Bh%%@péﬁggﬁﬁe ?gﬁ%eﬂflttﬁ?)w,a%{ﬁgg%gheg’sﬁ%%PE?e'EPt&’FPpeQVIS“E}PWQn assenbl y
- conpri si bytheaair pamne}ﬁhmmmgsm inMEaibikhyw@bzédgE@itﬂdisiE&. dE'dga%xcl@ﬁ@rhh _offsai d
rings hayj | ur.al i o) openi ngs, i n order to. provide cushion of air
to a _CIVP}%%g?,&aaF Iae%og{ig'b?lf];th%f"gge iegg‘:bfrl?rt dpes NPt ggcel tgﬁﬁgmg g8"ee2 rings
ext endi npolisbingrattiomasthiedralardg ef the waferaTae résulthea pldustidn aragabl os¢d d CVP
~belt; a r tached wth said platen, said support having a plurality
of air pgc'?#g&%F%?rgé?ci@urized air to pass to said rings of said platen; a
gasket positi Aoemidibglyvieere is ainded irpiperakt fansh inairevenl -t gaten scMBasket havi ng
a plural Héf?rﬁé cutouts that align with said openings and said air ports;

'S .

and a bas at supports said support. In accordance with a second aspect
of the present invention, there is provided an air platen conprising: a

pluralit Wﬁﬂ% ic rings each having a plurality of channels in order
to prov?’ﬁgglzaggus i ﬁ of air to a CW belt, said plurality of rings, except

- for two innerln ordartto mdgss treawedionimpepved thimatiztivher polshigt doptrokiar ter, a
- eladi ng & qg?er'glé%é,eé’mboadﬂﬁents may provide a plafen assembly for supporting a
' polishing member, such as a linear belt on a linear polishing apparatus.
In accordance with a first aspect 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




a trailing edge quarter, each of said quarters and said |nqgr HPEéod" ngs
being an independent air passage for receiving a supply of pressurlzed
air, wherein at least one of said plurality of rings is oriented to extend
beyond an outer edge of a wafer to be planarized by said CWP belt; one
pressure regul ator connected with_gach of said inner-nost rings; and t hree
pressure regul ators connected with each of the remaining of said rings. In
accordance with a third aspect of the present invention, there is provided

‘an-air pliageextesdingbéywing@n cﬁmfa;aggaﬂswaferrwbé buaaénzeaa%ameaw%eﬁ plurality
of channels in orde a cushion of air to CVP belt, an outer

si x rings each SHBP/‘?"L@ﬁ%FhEB&"th FaldRlgten. sajsdupgait hgviag p@luralgy AR edge

quart-er, famiessulized dif togpags gesdid Andsadf.saRtdte®f said quarters and two
i nner-nost ri n%s 'g%ii % .an j.n e endent air passage for receiving a supply of

pressurized aPP? ARG PWRPOR A SeidRlatan: spidgrsiethaving d

' |nner-noatplmalﬁgefcmdsmgmapalﬁﬁﬂutresa'@ﬁpérmgéra?\d%mﬁbﬁ& whd h each of said six
outer rings, gne o ators being connected with said top

r equl
‘quarter and s3P8% 89Hp8{;§lsglgrsuppgrg second of said three regul ators being

connect ed WI t In a:@bdiahe@ditlmg sedgrl aHpatidithe pradshtinvehtior] ttdre i2i d three _
regul ator s onn ected with said trailing edge quarter of each of said

r emai ni antyi 85’ ajr%a ENGCTEREE] s passi ng through said air platen, said

channel s eacha pavalibgofacopbentead fitigs &ich haging agmhsralky beEtinAsls WP BRIGEToY from sai d
channel ereb at | east one of said

outer émlyll%ﬁ &éﬁurfgg'r%@gw l&?ﬁ%‘?é’hu@ﬁbg 4193, excrBtfar INBRY- pl anari zed

by sai d Fi Vi linglsi eachtha¥inge tBﬁQﬁartéf@a BSﬂ&ﬁaﬁﬁr&rpﬂaU 2/d3880hrter; andRI EF
- DESCRI' PT | S erspective view

of an en%ﬂ"ﬂ%ﬁ&geoﬂu%elrl%gapf %ﬂ%ﬂ\uﬂ%ﬁm a%é?(ﬁmf@&m&bﬂ"g;m Ystem FIG 2
- is a topingépendenteair pssage for reqeiv&fgeils@ﬁ:%&bf@réssua&d:élﬁwhgrélﬁaﬂeéétde plan view
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be planarized by said CMP belt;
' one pressure regulator connected with each of said inner-most rings; and
three pressure regulators 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 qu'arters
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 tralllng 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
" awafer to be planarized by said CMP belt.




portion of the belt that passes over the air platen assenbL(%/qut 0%%ay; and
FIG 5 is the linear chem,cal nmechanical polishing system 30 with
‘t he ‘cont gl l&’é and the ai'f platen assenbly electric&kfy connected with the
air regu¥Ri%Pe3346 June 2006 WD 031053633 PCTf US02/ 3980FPCTUSMRBIME ED
DESCRI PTI ON OF THE PRESENTLY PREFERRED EMBCDI MENTS Referring now to the

drawings, FIG | is a perspective View-of a |linear chemical mechanical
pol i shing or planarization (CWP) system 100 for 5 polishing a workpiece.
The system 100 in the illustrated enbodiment is adapted for planarization

of sem conductor wafers such as the sem conductor wafer 116. However, the
operative principles enbodied in the system 100 nay be applied to chem cal
mechani cal polishing of other workpieces as well. The wafer includes a
polishing surface 117 that is polished by the CW 10 system 100 and an
outer edge BRIEFTDESTRIFTION OFMBEVERACMIERS DHTHE DRIWVIRGS rst rol ler
104, a second roller 106, a platen assenbly 108, a polishing head 110, a
@:’urry di spenser FI3.21 is@ pesapeative view oflah emhddienenbof a ihdarrchédal The rol | ers
104, 106 are. , | rm.ned di stance apart to retain the belt 102
and nove th@%@?bﬁ%@"%ﬁggﬁ'ﬁ?mw i near planarization of the 15 wafer 116.
The rollers 104, &% Zisa topplatview of anairmidten abyerﬁblP/ﬁl ectric notor in the

di gection indica t h rows 122 124 The roller 04,106 thus forma
r8feport rmoans T Tibase PHR iy O b3 Piateh SomemB OV, SUpRShs t he
~wafer 116. &ldngithd igns{39rt neans include conbinations of wheels, pulleys
and tensioning dggcces t hat mai ntain p‘r%gaﬁé'te_nsi on on the belt 102, along
20 with their as8Gtids @dorplapeiow ehamals piatemassereblyand beltwihd s and

mechani cal pbﬂtiﬂh%ﬂ&ﬁeb@ﬁé%ﬁﬁ@ébvﬁhé%ﬁ{pﬁétén%&fégpgﬁ fggéxﬁg% and tension

of the belt’ 102 are controlled throug ne rolle the
control | er 118. Fiffe5ds terinesr chemicabmadhanicat polishing systara o BIG.ot ot her

L1058 AR o5 SR AR PR o

pol i shi ng bair regulatoiist s si npl est




form the belt 102 is made with a single endless |ayer that1ﬁngVi2ﬂ S both
the surface for polishing and the nechanical strength for Mg g . .
t ensi oniwig 03/653633 r acki ng the belt on the rollers 104, 10@CTMSe2/88803 102 for
polishing a 30 workpi ece such as the wafer 116 in the chem cal nechani cal
polishing system 100 includes a polygeric layer formng an endl ess | oop
having a predetermned width and a predetermned length to fit the

chem cal 16 June 2006 WD 03/ 053633 PCTI US02/ 39805 -5 nmechani cal polishing
syst em 100 DET®ILEE) DESCRIRTON &F IHOPRESENTLYHPREFERREBce 126 on one
side of thEMBOIDIMENT®pP and an opposing bottom | ayer 127. The polishing
surface 126 can_be any suitable polishing material with 5 sufficient
strength, fl exi Befering nomip terdsavings,f 'Q-ﬂ i9a Pepnectiys Wawatisdwedent , the

- Poli shing ehLhRGPmEdaric BBIWHAS b SigRarbtin REMB) SystaDRjoagH1 al Iy uni form

| ayer of polyneric mater as polyurethane. However, in other
endodi ment gplishinga wofﬁp’s&ﬁm@'hmsﬁtﬁnal‘lO&ﬁythﬁélwﬁ'é@dﬁmmﬂ@m'§ab| e polyneric
mat eri al hayj nt i ad Lo ' i ncl udi ng
rubbers or %é%é;g? f(ﬁg&wﬁ’&%d Q‘JI éuérfwg&cﬁ@m%r%@gﬁ %lsg%&ejsr’éyscug& S tﬁr ry onto
the belt asmésrdlig, HoWeXer, Gemoperalive ptiliples embpdieddh thibesystam 16@nponent s.

D fferent appl.icati.on wll require different 0, slurry,
dependi ng yttﬁ’ea%!{?%fq g?ewlylﬁgg&pghﬁfgahs P‘%"&“?@W’Pﬁé%snes %’%gnpl e,

abr asi ve pFh velierdnciudds @polshirigeaufacdi1dyitiet ivpolishedibyahe@OdMReonbi ned with a

rate  nevemyMDEra RN e caas I8, M Sl DB b ove che

Curface ek g9 ffirst ;HhEr £ GlsecORTRARENDS, Hlatencassbhibly108, a pigkieg based on
the material to be polished or | anari zed. For exanple, the slurry

conponent s head 140, andwzy digpansar 2o copgitisnedd 14304 a santroller 4485 ace 117 of

the wafer 116 Ving roflbds! fla, fdsdetibined o inrebietiniSlPaiRAiGS abakt 1@l anari zing a

netal |ayer on the surface arly, the 25 slurry conponents
appr opr i at estaiprthexbelt HQR and mevedhe bely $02 ig permildingar plapaiifatipn ghihet he

 CPEPONSNt S\t 36CSABEII2Y6H 0L ks W SBIGI B, dHBShEfhodror Ui form

planarization or po siurry prefer e distributed

“evenly in the direction indicated by the arrows 122, 124. The rollers 104,106 thus

form a transport means for moving the belt 102 in a continuous loop pastthe
wafer 116. Other transport means include combinations of wheels, pulléys.:'
and tenéioning 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 meh*uory.

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 to fit the chemical.



across the surface 117 of-the wafer 116. The conditi.gner 114 trg@g t he
surface 126 of the belt: 1@2 to keep the belt's roughness 01! | veness
rel ati vewp i@asasant. Nornally, as the belt 102 pl anari zeeCTwsopodsoshes t he
wafer 116, sone of the material renoved fromthe wafer 116 is deposited
onto the surface 126 of the belt 102.slf too much material fromthe
surface 117 of wafer 116 is deposited onto the belt surface 30 117, the
renoval rate of the belt 102 will drop quickly and the uniformty of

abr asi on aanect@nidabpolishieg systen 1eD.dEhe befb #02 inkludes adop oopelishing4 cl eans and

e Usoz/ a9uets 4757 s piE T pddies hBRAHE RnRRSRE RO ) 120 e

s wafer 116 42y be nounted and retained in place by vacuumforce or by any

ot her suitable ch nlca The hi ng .head ,11 nount ed on
‘an arm and is B%Pct@ln W@qﬁ,éﬁtﬂ"g%"@? mafgna q’f‘h‘ﬁ pol i shing
* hegd 110 5s&ﬁi@ldn€§tre”hgﬂﬁ)|ﬂe§iibﬂm apoeiumabilty.t h driteprefdreid dmbodigentte t he bel t
102. The polishin pressure |

d 132. To
further coei#ing pEfacs) 126s ﬂ&";’@@ﬁ&@‘gtsﬁb‘gplsﬁ?gﬁ"ﬁééﬁ#fe’ 3 ovvl s | ocgt ed
opposite thgpg ?Heﬁbhfﬂerﬂﬂédcﬂ&@ bplimdree Nedever,id btheflettRiments)2 passes

bet ween t he ishing surface 117 of the wafer 116 and t he Iaten 10
assenbl y 10‘8}9 pqlwalqsrfa@teﬂalaee)éhemadfdé agy sHitable B?'Eg‘@ﬂpénﬁtﬁf'@'ﬁ‘éwﬂélt 102 by

C. Suppl Y1, g R BElySHoth inbihesBaniAGERre RcRling Bnbekior fidude Shown i

~FIGS. 2 & assenb des a, “base support plate
136, a gasket 13I§Be slarry dispenser ‘ﬁlzﬂlmﬁl‘lﬁeea Sﬂlf@@!aeéhqeqﬂassmmihs the platen

- assenbly 1 s34 The
Gupport pl at%g %g'ekmg tﬁ#%ﬂﬁgdn&&%ﬁiﬁ ﬁ%ﬁtv@hgﬁegjé? QEC%O ~ fasteners,
for exanpl wrlsmqusedéfwent Bompeneiits wf thersiurng slepéiding od taipyateriat tahieat e 136 are
made of stainles Ithou he e sui t.abl e taI s my al so
e used. " TREMRUELRTOTRhest dn'ss Speicbrast Bt loes S SU gs 14 The
~openi ngs 14foxiietorafiuring ap®tombined withsa uhdmlcéksu&blee pbtéslsjundescrl bed bel ow,

- 20 _allow air to, pass through fro oses e air platen
148 vi a hydroide. The chemi Iopera?esato soften or h)&ﬂ P ‘TP

 abrasive particles cperate to remeve the surface material. The exact

e SU ce ané

components of the slurry are chosen based on the material to be polished or
planarized. For example, the smrry components for planarizing a silicon
dioxide layer on the 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 retatrvely 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.



o Iubrlcatlng

fittings 146 attached 10 the support plate 136 and.air pl tfﬂ{%?ﬁoﬁo t hat
the air - platen 140 nay’ provide a cushion of air: te t he be . ,
gasket W@ 0p/85¥Frat ed bet ween the support plate 136 and PE/UES02/398p8 at en
140, and provides an airtight seal so that the air remains pressuri.zed. 25
Preferably, the gasket 138 is a 70 dugoneter EPDM gasket. However, -any
suitable material, such as elastonerics, may be used that can tolerate
water —and slurry. As with the support plate 136, the gasket 138 also has a
plurality of opemwafgs 1188s reuntedon the polishipgbead Ih‘rQJu'ﬁhe wafarid6ai r pl aten

openi ngs. 114 LAGiby 208 b BB Y5 eblina iRl B byBhGilel 1 357 i gn

wi t h each etiteble méhlardcal tpdthaicue. T polichiog hkbg 1|‘tﬁd=.emhnm|d ol amammum br onze

ot her et aPG? BRdRbi lna8sinBsAgs R licbet b, Fhe Botrith a6 1, 2T0°

plsstics. apgliesiapglishingprdgkire o thevebferoLitt rhina thdsels (PN OTHe pl ate 136 via .

: [ f fast 8 bet th d i bed
above. A pRPITDW Rssirerudisalea 8 FTE L bh e AW d5os o ends. 1554, 155b of
5 the air platerpfififer mllwwﬁhm@@@e@hh thepRfenl4dsenibl@108 fsect i on

perpendicular to the direction of travel of the belt 102. \Wen the CMP

“syst em 100located pppesite thgpolighing hgad A 40 helow the wafersil 6. SThehaetP2ip, and t he

other c ha”ﬂﬁ%se%@%mée?ﬂthe%ﬁsiﬁné ehadenaly &W@bf&qq B&nid&he E&téﬁ A

ui d, such Easses t hrough the tube and, into the
Hannel . 108 Fheplaten @Sﬁmw Qﬁ@m’lﬁéﬁfeﬁsufﬁa%@géwﬁﬂ§2b5'6 ext endi ng

wardly f $ a top surface 158 of the
air plat eng‘%&ﬁﬁgﬁeﬁ%ﬁg}es {]ﬂgﬂggégergdejo?&e ﬁﬁ? ubricating liquid fromthe
channel to the AsshowrOib H6S B 3tthe pladén ass@mmgayoa reludelsra baseed as it
passes ove he. pl at.e Th he, bel 02 dictates
whi ch chanﬁ]%‘f’ ar poq i]?tgﬁﬁgr%ggﬂge?ig&tar@ (‘? qng}t&{.h ? B?ﬁs t ing liquid,
so t hat t hsuppeht tHPlateh dgsernibdat®d] ahe tay suppbrt matssleﬁ regrontthe pl at en
enbly 08. n is traveling in the
§ect on]%?ﬁ f TS Shingore it 1 5 Stoshed g Brse 138 vieldisdred of |
fasteners, for example set sCrews. Preferably, the base 134 and support
plate 136 are made of stainless steel, although other types of suitable metals
~may also be used. The support ptate 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




152 mould provide a throughway for the lubricating l.iquid ate the
belt. 102. 20 Referringto FIG 2, the air platengl40qhas g9ﬁrﬁqugty of
openi ngswibaB/osteamt are divided into ring-like, concentri ®CTArs03%68. As
will be nore fully described below, when the CVP system 100 is in use the
openi ngs ‘162 have 9 pressurized air pgssing through then1in order to
provide a cushion of air that supports the belt 102 as a "wafer 116 is

- being planarized. There is an 25 innerzone 164a, which in a preferred

- enbodi nent hicavyaitestion mheammemnmwrmrd-mmddptb@emmgtplaw?»ﬁalthough in

rovi ded. wip@pedes s rateners. ofh the ctel o BEwERh fidtn, &5 BbeBEE, 100 5 e’
vr:é;lo'ﬁlgelgz%m@onel 164%%1 hgwever%jt hehnunber of rows associated with the
may al so var The, r n r outerzones
164c, each pref &t BRI §f ﬁn@i A‘Pcaé‘f)%ﬂ ?péagsi%gn&srﬂ% ngb OP
- outgerzones @4y filﬁﬁé hﬂOVﬁéds&ﬁrouéﬁ twwaep%mmmmwaﬁaameﬁmmz/ 39805 -8
5 10 15 20 25 3 wever

7 Sac 30" rixinadrerianst awsl G ielotid. e v VEbRtan WG & oo ponr

the outer e Qch@ﬁnés‘@é@lrsﬁs@eé:@d bs, @iﬁﬁ@btr@e@hamnm 84 | east one
outerzone 1 d exten ast the wafer's outer %@ 166 wi IIow for

con]'E rol gveha-‘.pa mmgmhom)@pnwéﬁd tedyeh Wc‘éffngt' 'qNéPEI? aii’@ fn a
preferred e Is
| @g%@gmﬂgm Hr%elgﬁe%b 1%t§%élg¥a (AL £S SRS inBKBB.i3g addi tion to the

. innerzone 1 zone out er zone 164c i s divided into
sef i ons or serieardf passdgeWays fl 56 exstendippupsandly fommach@fithe ehainelsct i on

(G0 o2t 0 Yo 5 o s Bh i ot BEPRen ARechlosalbadifbdnc Tt a top
' the lubricating liquid from the channet fo the belt 102 so that the belt 102 may
be lubricated as it passes over the platen assembly 108.
The direction of the belt 102 dictétes which channel 152, 154 acts as a
15 throughway for the lubricating liquid, so that the belt 102 is lubricated before it
‘ | passes over the platen assembly 108. For example, in FIG. 4, if the belt 102
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 below, when the CMP system 100 is in use the openings 162 have
| O _ ‘preésurized air passing through them in order to pfovide a cushion of air that
suppo.rts the belt 102 as a'wafer 116 is being planarized. There is an
| 25 innerzone 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
circularly shaped rows of openings 162. As with the innerzone 164a,
. however, 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.




| eadi ng edge quarter 168c, and a trai ling edge quarter 168 The%é@adi ng
edge quarter 168c is the quarter a portion of the-belt 102 S aver
first, WO®3NIE3xrailing edge quarter 168d is the quartepctriusopsssds on of
the belt 102 will pass over subsequent to the |eading edge quarter 168c.
Each quarter 168 within an outerzone _g64c is separate fromthe other
quarters 168 within the outerzone 164c, and each quarter 168 and the

i nnerzone 164a and mi dzone 164b each acts as an independent air channel
174. Each iHweyendwere shoulddeansifficiemnunmber iof sutemonas16dappithatiabse ( not

shown) tha u ably,
each hose tlesé%ﬁ% ﬁ%ﬂ*?%zg)ﬁ ﬁ%’é@éﬁ%wf&e@@%ﬂ%‘% er%e{?%r he fitting
146 Iconnec'rn:;éel Wa];eemhe te beianarizbdt Elaling.at ldashore ﬁh}@msﬂ?ﬂﬁﬁiﬁands bei ng used.
to planarize er 16, a s fromt air, .supply hose '
into its c@??é@%&’ﬁg?%gom?rr%&’ﬁeﬁée‘ﬂﬁ ﬂ?"l’ #Q{Ff’gﬁﬁglle Vf’?ﬂ anpHeAuY) atttrﬁleen passes
- thgough th@dg@wﬁagmewa?enmtlh% fem%ldametsbment atwewnweﬁgs a cushion of .
.air to the bottoms fac%qp'], i;]the t62102| or der tospport t he belt
102 as preSylE7Ones Eﬁﬁm igon to %\H\“@oni'?é rhb "?e@ Referring now
to FIGS. | & 5 EgcHbiedbhb Y 64¢ isdifidsd info é@cﬂ?éh@b@ﬁﬁarle?r@ 168. i@héached with
the zones 164 of the air platen 140 to nonitor the pressure of the air

bei ng suppbpld02 isfeoyiagin adiseationjndisgted by @a @R %\m fhe AUlesZOR68 164 via air

hoses t hat fie@BBSa Which are '
~typically %gg(ga%]fﬁy&ﬁ%\ﬁﬁ%dﬁggfoﬁ LIeatrtreﬂgée'%rou cut out 13% (FIG 3) in

th® base ]@d:ﬂgre(*@edmarteowm: andadradmgtedgemyaftetﬂﬁj&cgsmel@.ading a preferred

(L2, ume, 2088 il 8 TREPE AR o R B 1 201 15°2
out er zone &fidthertedilingedye quagler 468d is the quartartibel poition dfthe beit 162wt out er zone
e e PSSR Yol Rl ke B TodP o, L, Dot om auer ter e
168d, and one rEgn qizpter 188 within A duefzbhle Wo4dist Sepalatafronpthedgiserquar t er
1oge. The ¢ S8l Gk e Sine e ot BA e oo B b |
' innerzone 1642 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,

pressurized 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




air channels 174. Generally, when the platen assenbly 108 to gg) used,
the. . pressure of the airzfo be suppl ied to the platen asseJh%lJ 6is set
to a 10 woesesesn ned "set point". The set point is processmengsabant, and
may vary for different operatlons The regulators 170 nonitor the pressure
of the air being supplied to the plagen assenbly 108 to ensure that the
pressure falls wthin a predeterm ned target range. The type of regul ator
--used during the planarization process dictates 15 what happens if the -
pressure f @mmdcmmj itie inrerzdre tBta arehyidzohel 64ix eagh kas ofie egdlateranual

regul at or used Ltor. . th N au regi ster the

brassur e, AR SHERer WY Shehath BUkrBnEaBE Fas sk tekiilbis, bt o' has

. fall eg_ oufcemb&:tédwth ir Get eaemgetetﬂlmheughcsctr@ndguldtqnmoeﬂu:srmctadch as

periodi c ons rnative t ators may adj ust
t he pressu?@ﬁg &{Jpﬁj’ldt{"ﬁéo am %Wéliqé)a\, Hgé?ﬂ%@srﬁ? a?%qggt’s’ect ed to faIJI

f O;J'e's't de th%tth?’fﬁ&fhtﬁmﬁg?mr@yid affer gmhgopémdgmétoghw{uﬁ | nt FIG ]§

el ectropneunmatic r ators an used to provide this type o

adj ust nent att WW‘&#‘P&%M?@%QP g@ﬁfs 176 are each connected with

‘the controller {8 'ﬁ%:%ol'?brrﬁbr‘uﬁ{r tﬂelﬁr Pred¥id et edeh bi'deShdepPtignt to the

el ectropneumati c redgul ators. Each el ectropneumatic regulator includes a

cont r ol | er afrchanreals 4#4.r Seneialint wherthanlaien assembly 108 iolarhe usedather ecei ves
the set pohﬂ:} shf%fd?rtﬁ'@éﬁ@‘?%ﬁﬂﬂblfehﬁlom%fggla‘?,é ﬂ-ni:ﬁf 10845 'sBfrotd e poI ' shi ng

~ process, e pressure O e alr 1s peri |ca nmeasured, and t
efi@ctr opneprmietarnﬁmdt ‘st paint’r €be setazpumthe pmass:demmﬁent jandtraay ‘wy

ELect Pl fe Ybliohe” THE NELTRBES A RbnldndFRSMIRIA e bP OS] de Lhe

rget range eS a Si he"pressure back to the set
poi nt. Pr bsingsepplicado teepiaten assentbjypl @8lol epsuekibat thepresdure fales per second.
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The type of regulator used during the planarization process dictates
i5 what happens if the pressure falls outside the target range. For example, if a
manual regulator is used to monitor the air pressure, a gauge will register the
pressure. An operator may then visually determine if the pressure has fallen’
outside the target range through standard procedures such as periodic
mspecﬂons
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
. way of example, and as shown in FIG. 5, electropneumatic regulators 176 can
C / ~ be used to provide this type of adjustment. The élécti‘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 perlodlcaily 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.




25 The advant ages of e above-descri bed enbodi ments of th |nv§$$b are
nunerous. For exanpl e;ihaving a separate supply of. pressur for

each i nfEDPEHHENT ai r channel allows greater control overPEHESeN39845r essur e
at different portions of the belt, which in turn m nimzes the problem of
edge exclusion. Edge exclusion occwig-when an outer portion of the wafer
does not receive the sane degree of polishing action as the bal ance of the
- wafer. The result IS a reductlon of usable area for production that is

made avai | abl e. Therfdivapiages of heahayeleserinad eroadimppisof feinventios edge
excl usi on 4 dimeros. tméuarnpwrrefzﬁrgraesewpawrsh%ﬁrp Pﬁels& d didfor t he

pol i shing action over the entire y uni form Having at-
| east one RANdRdeRERdentaiechpnbel dlavs gieatar eonitobpvesthe s proasuee atvi | | furt her -

mnimze tdfeRhPRIrESRO6 BE B8N B miiRizBOINE BIRBI of die DEIt suppor t ed

by air comng fromthis zone w ! ess supporte he portions .
of® t he bel&x mﬂorﬁmqagclusm omwhergarzomespomnn@fthewafendwsmotar low for -

greaterana.g[.;él + &Vﬁméﬁ Ebhéﬁt goér?éhbﬁ Lﬁrﬁge B@hf\%\a ee%«trafélh yedge of the

-waf er, ensure 'S Su Ject to the
~.sane degrreeulbrfs qa‘etiusth:rmj Laablterafea)ﬁirammhmwn thatismbde avditablel Hile same
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wafer wll SO m ni onenon occurs

when the potssine a@mtaﬂiecheljSorthatdhe balrsrhmg&rctredgﬁeUMethrer\wéfer is and causes a
[ the wafer edge than the remai nder of the wafer. An

_ hlrr?gher rerm “Eﬂ%’ art
' suffrcr FHWPEH belt multiplies this tendency, and the resultant

g inwll redraomgtdmamn@bateamee ettehidbeyiidehe didnsetendaee ment s of the
i.nventi on d'SC|ﬁZ ﬂ herein are presently considered to be preferred

vari ous cH@AIgEY ersinmize thegeblenyofisdosgaelusian:. ABa PodoRaof théy from t he

spirit and)eﬂc‘sgﬁﬁor&fd rsmr cbmmgrrtrdr@ this 26 Wil DR dksé Q@ppdr@aqnéﬁ Mg is
|nd|cated|nt e _appe d clains, .and all changes that conme -within the

meani ng am@rticns b the b%!h’iHW&ﬁ@ﬂW “&‘r ©mMainiag aeres: of e indit willalowt herei n. 30
M 03/ 053§giyredtdr 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




16 June 2006 PCT/US02/39805 CLAIMS: 1. An air platen assigg 'ﬁ/ % risi ng
a platen having a plurality of concentric rings; each: of s %Lg) havi ng
a pl ur al mOw3H6368peni ngs in order to provide a cushi on of FATYUSOYIWITVP 5
belt, at |east one of said plurality of rings extendi ng beyond an outer
edge of a wafer to be planarized by -said CVP belt; a support attached with
said platen, said support having a plurality of air ports for pressurized
air to pass to said rings of said platen; a gasket positioned between said
support andCkAIMSpl aten, said 10 gasket having a plurality of cutouts that
align with said openings rts; and a base that supports

. said support. 2.1 The%?‘réP%"ﬁsﬁ@sfMﬁW"a% tlaim 1 further conprising two
- channel s passi ng thr@Hslaeﬁatiadmglaamml-tymcmcelmm@.eacmormmt nogsa plurality
of 15 passages exten |n? %l‘ m sai d channel {m G’%QH‘ urface of
said pl at efdving aplusalily pfop '%9?'89 proyde 4 cysfiion of JILIo g:u d plurality
© of 5rings, gHERieabOond M&dld\ﬁlﬁfallmﬁtnngs egendiegUeybnad aa outy edgeof ar, a
bottom quarter, a |eading edge ter and a trailing edge quarter, each
of said 20 Wﬁ@it‘bb%ﬂ@ﬁé“%‘%ﬂ Wﬁ*ﬁi‘i’\&” nBeb rings being an independent air

~passage for  receivi %%L@Péﬂlaﬁb&éafwnﬂf 4§ Platetf daid suppért h’a'lviaga r platen

assenbly of claim 3, ein each of said | nde enden ssages S
connect ed wplutality ¢f|aunnqw§ fonpresagized ginte pass/ o ﬁﬂ‘ gags ¢ "' 25 5. The
air platen assenmbly of a{i:k %o‘fwﬁ& Bgﬁeeﬁ dubpdft dhdddid élatény sai@f
~regul ators connect ed W sal d ring er to regul ate the pressure of
~safgl air begasj(ei;h@plhg egluralBy oil‘miouts ﬁhqilaﬂg@wltﬁ%lé‘rﬂnﬂ;ﬂ"tﬂs A3 Ar  wher ei n
@I d two innet- rings is each connected with one regulator, and a
emai nder oP® r§3a| pI urality 30 of rings is each connected with three
regul ators. 7. The aiabgsedhatrsuppsisidig sopparl.ai m 6, wherei n one of said
three 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
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 bottem
quarter, a leading edge quarter, and a trailing edge quarter, each of said
20 quarters and said inner-most rings being an independent air passage for
receiving a 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 said bottom quarter, a




o are el ect Ferandl sald

. | eadi .
" qltarter, each ofsai'd® 'aﬁ'?‘gP?sg‘?m"'ggég'%ﬁﬁﬂﬂﬁ’ﬁ?mﬁa‘

regul ators is connected with said top quarter and.:said botteﬁmn%%réer, a 16
June 2006 WO 03/ 053638 PCT/ USC2/ 39505 -12 10 1520 25 sec 5<% d' t hr ee
regul at 8¥@034536H¥nnect ed with said | eadi ng edge quarter, PERYUSEZ/IBIT d of
said three regulators is connected with said trailing edge quarter of each
of said remaining rings. 8. The air glRaten assenbly of claim?7, wherein
said regulators are nmanual regulators that each nonitors the pressure of
said.air. 9. The air platen assenbly of claim7, wherein said regulators
tgrqeergaulam is qoRRected wWithaaid legelingiadge fugdelr e ‘of said
air and  thad aG@fdlofddid firse Rfuthtdlsis BoMReidwitiPsSawaiinG ctigh dubigiependent
air passages to a preset value If said pressure falls ouf'side of a preset
target rangkeachef sairemainipg Big& assermbly of claim 1, wherein said platen

‘is made fromag al %@g@%{eﬁ%geﬁgﬁg?éicﬁm 71 Wherdif s@ili're I[e ?gwﬁ,%ssenbl y of

claim1l, wherein said su om stal nl ess ste The air

pl &t en asseapugl regulsloss that eagthwooitors dhag presawre of saidede from st ai nl ess

steel. 13. The gai r thgté?(blgﬁ%ﬁ%%géﬁ‘?ﬁygla%rp &mem‘?&&h’? @gﬁ_tg?sg%?ket is made -

from.an el astongric mater’ 't platen asse aim 1,
wher ei n sae¢ldcigaphermatic egulaors thal eathk moaidid the pketsurel & sakhaiaand pl at en

channel s TaCfatedve’ SR AGRRslb fadh SR PopaaRect Bafeebed o
plurality wfapiesgbvalueif saidtpréssurd fails botside- ofespreseingrget esnge. havi ng a top
guarter, a bottaom quarter rter an a trailing edge

P BV an
((ndependenfrorfiai xaamaBebiopre ftdiati ng a supply

11.  The air platen assembly of claim 1, wherein said 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 edgé 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.




of pressurized air, wherein at |east one of said plurality tff ri@g i's
oriented to extend bey&fil an outer edge of a wafer: o be b %H'[?r d by

sai d CVPWEHI{0536dRe pressure regul ator connected with eacPCIUSHHPOS

i nner-nost rings; and 30 three pressure regulators connected with each of
the remaining of said rings. 16 June-£806 WO 03/ 053633PCT/ US02/ 39805 -13-
16. The air platen of claim15 further conprising two channels passing
‘through said air platen, said channels each having a pluraljty of passages
ext endi ng - upwar d6y f Famis Rladen ateiaim 156‘"9‘*(95}5“%’%{3@6’%@5‘% platen. 5
17. The ai rpRLiRL ¥5tobgs SA8 o) pHiteh) SidtahneWRichinavinga Slurdlig) of thr ee

regul ators ’is connected with said top quarter and said bottom quarter, a

- second of ssssagesrextendingwpwardly fram saidcbaneel tana top sufase of#didhg edge
guarter, gﬁeﬂeﬁ third of said three regulators is connected with said
trailing edge quarter of each of said remaining rings. 10 18. The air

‘- pl & en assenbl y16f cThe air platerwassesibly etglaimy ty wherein ongob saigdfggl regul ator s

that each TR RYSLBEDAES Rih Saff 105 Qb dnd obfh ook Al 8t en assemdl y of

claim 17, Fegu ors a ectro-pneunatic regul ators that
each noni t cresondef seictses regofateraiisicennectaddvith $aid leadinig edgeuswsiesai d ai r

Said pressdd 3 tirp ot 390 dve PERTARES BbheRE BtV e b ol ERRer YALNS
assenbl y ofofeheh of sfid famdihiay ringspr i sing an al uni num bronze material . 21.
OBl S8t e her R SRR WP SEE DA P ULl ),
@X rings  qastuanAguliors 3hdt@Rch widriters the phsislienofgaid 4ier, a | eadi ng edge
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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




25 rings; three pressure regulators connected with, each of said six outer
ri ngs, -one of said three regul ators being connecti¢d with s eotP08uarter .
“and - saiVMOW®0XH quarter, a second of said three regul at 8C3/USel/sMg0Tonnect ed
with said |eading edge quarter, and a third of said three regul ators being
30 connected with said trailing edge-marter of each of said renmining
rings; and 16 June 2006 WO 03/053633 PCT/ US02/ 39805 -14 5 10 two channel s
passi ng through said air platen, said channels each having a plurality of
passages extendi ng Ueghanpelsnassingthiowdibsaie pirpiaten, saihchannelsce of said air
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23.  The airplaten assembly of claim 21, wherein said regulators are
manual regulators that ea_ch_monitors the pressure of said air.

10 24.  The air platen assembly of claim 21, wherein said regulators are
- C ; electro-pneumatic regulators that each monitors the pressure of said air and
that each adjusts said air pressure to each of said independent air passages

to a preset value if said pressure falls outside of a preset target range.
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