WD 03/ 013788 PCT/ US02/ 24272 PLATEN ASSEMBLY HAVI NG A TOPOGRAPHI CALLY
ALTERED PLATEN SURFACE FIELD OF THE I NVENTION 5 This application rel ates
to chem cwb ogecitami cal pl anari zation of semnm conductor wafPemsiSoipe2a2
particularly, this application relates to a nodified platen assenbly for
provi ding i nproved wafer renoval profile performance in a linear or rotary
pol i shing system BACKGROUND 10 Sem conductor wafers are typically
fabricated with multiple copPeaATBN ABSEMBLY evimGegr ated circuit design

that will later be sqGRPAQGRARMICAIBYALTERED PRATENSBURFADEPS. A conmon
technique for formng the circuitry on a sem conductor wafer is

phot ol i t hography. Part of the photolithography process requires that a
speci al canera focus on the wafer to project an inmage 15 of the circuit on
the wafer. TRELADOR THEOMNVYERT@GNeEr a to focus on the surface of the wafer
is often adversely affected by inconsistencies or unevenness in the wafer
surface. This sendlis arplicatiorsrelates it chemienl wachaninal Manarigatiordefi ve f or

smal | er, nor I i a i i S i t ate
certain I’IOI’I%I’IITF‘ ? g[lr;ﬁrh)6 ttc?rg‘?saq%rsf weyagfaéwtam’ﬂﬁ%ra%gﬁ?\%@b? 8@\%3@% né&gﬁe?; ality of
di es on a 20prlaghasseBblydosproyidingdmphyed waferirecwivalgprofie peffemsaraedn conmonl y

constructed a%b(#r%}‘%téry.ﬁ@ﬂgﬁiﬁ%%%?ﬁfi on of a circuit is created on a first

| ayer and con ive i'as co it to a portion of the circuit on the
next |ayer, each layer can add or create nonuniformty on the wafer that
must be snodBAGKGROUWNPoOre generating the next |ayer. 25 Chenical

mechani cal pl anarj zati o CMVP). techni ques_are used to planarize the raw
waf et and each Ia%ﬁé?'cmdq%gqré’ﬁfﬁrls aéﬂﬁ’@%aﬁwélbﬂ%t?‘éwth_w&?'?89?‘@3Qj\ﬁ) syst ens,
commonl y cal dexttediitegrafe didR UesigA iR WillaRr Be sbPhrdtdd ¥hd¥akgs inkw! der t hat
brings the wafer into contact with a polishing noving in the plane of

. h @ | ad n
the wafer suPfi¥deakinse /bpatﬁalqﬂztéa?mqn%%@rmmtgg Ciedtngen Bs typical ly di sk

or a belt. |één‘ﬁ@cﬁ?&i@ﬁ%@@nisﬁh@@hﬂh@ﬁﬂaﬁﬁy.fﬂaéﬂtthhé%@tcﬁﬁno@ragﬂp_em cal
pol i shing agent or slurry containing mcroabrasives, I1s applied to the WO

03/ 013788 PErpeessIeauiresithat 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
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 Chemical mechanical planarization (CMP) techniques are used to
planarize the raw wafer and each 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 applied to the



polishing pad to polish the wafer. The wafer hol der then presses the wafer
agai nst the rotating polishing pad and is rotated to polish and planari ze

t he waf ewO oBi1sher CVP systens, a fixed-abrasive polishipeg/uysazi24232 used to
polish the wafer. In fixed-abrasive applications, the wafer hol der presses
the wafer 5 against the rotating fixed-abrasive polishing pad, deionized
wat er (or sone other non-abrasive substance) is applied, and the pad is
noved to pol pslshingchaditb potisti the wdfer. VEtfeawafer toldiéntaen prsabes theakdfeher s, a

support assepbl.y . fren sitioned ynde e linear, belt tg provide

addi ti onal sgg%%srtttﬁ%ﬁ%é%@l&gﬁhﬁg Pégﬁ(‘aéﬁ roia&ecﬁ E’epoféﬁﬁﬁfiipgarﬂaﬁée Beocess t aki ng
pl ace on t hewafepoBi détResCHIP sybtenfte alﬂx@@@bré%ﬂlletpolisﬁﬁmgﬁﬁli%ué@cd thipBfdy bel t
supports are 344 ere one or nore fluid

sho in U S  Patent No. 5,593,
bearings ar etr\ﬁé’@g@rt d“&d‘ﬁ%ﬁ?'ﬁawﬁ@p@%ﬂ?nmw Wefes boldge presses fe wafei d bear i ngs
is t9 hel p coagdifigithd Reativaffed Bl dpd?i%ﬁih'g bad deiddifed WaRR(or BRI Sher by

adjusting the fluid tF)re,ssure aﬁgl ied to various zones underneath 15 the

bel t. Despi t ehehaOnabEFIve shbtancs)isaprlied caixt the ipag immoras torolishandved wi t h
the fluid begbh&ige the Waeewaf er renmoval variations may remain that require
addi tional conpensation. Accordingly, there is a need for an inproved
mechani sm for sugpépearvpfar pelisaers. #sUppast asgemblydis pftea@osiBRIEFUBEMVARY 20 | n
order to ad ; : i f ile, a platen for
Use in a pl ayennedr IRIABRRIGY addRARY BippbR o dofaboRt A0 18 2 P o

i néar bel t RAfisBINDiprRGESS faKings Plape oa Yieerioals side chthedineaybgiad on a rotary

pol i shing ap k i dj 0 ct of the

i nvention, aﬁgﬁélgﬁogjsrsﬁegﬂgﬁlg&q;@@ﬁgﬁé%wrﬁ@qgépgggg ﬁﬁgg’ﬁgﬁégg on a

pol i shi ng 25wagrpanatorsndre fldiddrdagpgsl atchsed iasuppapt the éeitc Omerdbictige a

substanti al | 1 f. it I I ed and.a frailing edge,

where the tr%fiﬂ{?(l£ ﬂ‘gagﬁaﬁﬁ%‘g?‘g8%438%%'&&%%%% r%’Bg‘g%P{ "%ﬂﬁi‘hf‘ji‘m?aﬂe

subst ant i al | golipheryradjustihg dtee fluid predsare dpplied togvaridge zoRePlnderhddty of fl uid

chanpnel s is di S between .t he | eadin and trailing edges of the platen,

ea?% of the 'ﬁ?&eg‘ @%Q‘Pfﬁee%g Wele' rﬁg‘fvgp%‘ﬁﬁ?8%’%53&W%&aﬂﬁgrﬂcﬂ%"?%wﬁhe

subst anti al | the filidrmarisgs, fsace waer fepesial enRticRginag réhainahat@eqdrd opogr aphy is

posi ti oned ondthe roI at en, ¥\/r1er£ eag.h of the at Ig?st one 2
additional’compensation.” Accordingly, there is a need for an improved

mechanism for supporting a linear belt or a rotary pad.

BRIEF SUMMARY

20 In order to address the need for improved wafer removal profile, a
platen for use in a platen assembly for supporting a polishing member, such
as a linear belt on a linear polishing apparatus, or a rotary pad on a rotary
polishing apparatus, is described below. According to one aspect of the
invention, a platen assembly for supporting a polishing member on a polishing

25 apparatus is disclosed that has a platen comprising a substantially planar
surface with 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. A plurality of fluid channels is disposed between the leading
and trailing edges of the platen, each of the fluid channels defines a

30 respective opening in the substantially planar surface. At least one region of

altered topography is positioned on the platen, where each of the at least one

2



WO 03/ 013788 PCT/ US02/ 24272 region of altered topography includes one of a
region of raised of raised topography and a region of |owered topography
rel ati ve wo oshes7ssibst antially planar surface. Accordi ng PeTArsor/ber2 aspect
of the invention, the platen assenbly 5 includes the platen having a
segnented platen ring positioned around a portion of the planar surface.
Each segnent may be positioned to be a raised or |owered region of

t opogr aphy. régmrdﬂamgeﬂmmﬁimﬁﬁnmdmneaffatr’@@ohlaf/ﬁ‘éddb”fra@eéjI near belt

support asserrbl for su ort near wherein a wafer having a
di ameter is| %P@éi’gﬁa E?& ‘?lr«? §ow@?hytrﬁ@ﬂvq e sglstantiglifc| udes a

pl aten. The mé@regmfawl udes a subst antially planar surface positioned
underneath the |inear, belt t%eFOSI te the wafer. The substantially planar

surface i s positiAsaedingo@anether aseact obibipdnwerfion the plateamssembhd has a
di ageter t haﬁclu&sgﬂh@%la%n ngg é@@grﬂbﬁfé@tp%temm led&‘%ﬁ%{r%U@ pl aten

further includes a | eadin e and a tralling e ere the trailing

edge is posiRarinieef tae p'éﬁaro‘i%@fx?t Eaéhae@ne@mass%@wﬁmedno pe aolaisedr surface

from the | eagliffered9&iof\b8pSyrabhy.al ity of fluid channels are disposed
bet ween the | eadi ng arll%l tra???r %w;d&;es of the platen, where each of the

fluid channel s i é\cgoidéggeenpiher atthediventen, laymeaebdtmwarttl ally planar
surface. Al Jash| [ﬁ ?]Jéa‘ﬁg aq neﬁﬁgél?Q\{ eﬁcqtgr %*a:vﬁggao&llamegéﬁg on the

pl aten 20 cl oser 0 e. BRI EF
DE$CRI PTI ON popssgE\AgRiNst meEM@e @Fthemﬂemm MGEIde§E®Ia1en i §hapl|amm pective view

I f. di
2, e g0l d St Rl AEhS £ Pk BB iRl e BRasERlY 2ocor i no
t o one pr ef appesite (16 vaidro diheeubstahtidly pﬁanas sanrﬁace»op bosieohed iawhefinddne pl aten
assenbl y of

sty Yo" deluphon bl nih R AL a0 B B SRS ERoY o e
assenbl y acdis diafey. The platsrciortder iBOludts & larairgurigempad traiiig edye,
15 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 are -
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 is positioned on the platen
20 closer to the trailing edge than to 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
25 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
30 alternative embodiment.



WD 03/ 013788 PCT/ US02/ 24272 FIG 6 is a plan view of a platen assenbly
according to a third alternative enbodinent. FIG 7A is a cross-sectional
vi ew of awpegia1sof rai sed topography suitable for use omCrhsSoptaren
assenblies of FIGS. 2-6. 5 FIG7Bis a first alternative enbodi nent of the
cross-sectional viewof FIG 7A. FIG7Cis a second alternative enbodi nent
of the cross-sectional view of FIG 7A FIG7Dis a third alternative

ermbodi nent of theFiq. @asa&%}tmmafawa@@n &dsendly &ddordiddMo &tfisd 8 i1l ustrates a
si de vi ew of @ %e%;on god 8\sed t opography suitable for use on the platen
assenbl i es of "FIEEC SN 9 is a plan view of a platen assenbly

according to a fomg. A ngbtcecsswew@wewvﬂ@wobfrm@gmnlﬁrﬁé& toé@gr'a%h pl an vi ew of
a platen asserrbl ccordlg%toafl al ternati ve enbodi nen FIG 11 is

a perspect i veH@PEWNORUPS PR WP@?SWP@%&‘:F@&%@ e for use vvlth a platen

assebl y accor di ngd o8 & Pfief afevheéinve@amdfm&it of%T&bésE&%ﬁ OF THE
PRESENTLY PREFERRED 20 EMBODI MENTS In order to address the dra acks of

the prior arEl@déeri bed above, an apparatus for supporting a Ilnear

pol i shing belt orpg ot ¥ed?>95'aﬁ@r'n%gvé)@tq%)b?lmeﬂ?éﬂh%\gg sRLEoHhI b*é

intended to |rg)rove the renoval rate protile in process. ferrlng
to FIG 1, a°fifilgedA polisher 10 is shown that is suitable for 25 use vmth a

preferred enbodi ngat; IS é‘tﬂ{&%ﬁ%a{?\% émB{)‘cﬂPﬁh oftﬁ@%rds% rf)ail)l/fgigenm y 14

|ncludes a belt asse havi n
maylOconsi st BG.dA. integral |y nol ded beI t and pad conbi nat| on or a belt

of ‘vays "known | 1 'ng BRI IRNF EiPh BEEE ORI EaBRe st ai i ess
steel belt 30raselopdiea ;slhtengasperdblmscétﬂﬁSez-Gsol d by Lam Research Corporation

ggg Kevl ar  belt %l@.’@iisl g Bla% wem? o aMﬁId esnoanssembly accordjlngngo al\%urtklarrps hire. The

alternative embodiment.
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 to 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 belt 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 attached in any one of a number of ways
known in the art. Examples of suitable belts include the stainless steel belt

30 and polishing pad assemblies sold by Lam Research Corporation and Kevlar
belts available from Madison CMP of Salem, New Hampshire. The pad



4 WD 03/013788 PCT/ US02/ 24272 nmaterial may be a non-abrasive materia
configured to transport a chem cal and/or abrasive slurry, or a

fi xed- abrweios®1398&l havi ng abrasive particles fixed in a neRCTivSonaL2er i al .
The |inear polisher 10 noves the belt assenbly 14 linearly around rollers
16, 18 by actively driving one or both of the rollers 16, 5 18 with a
driving nechani smsuch as a notor. In this manner, the polishing pad on the

bel t 14 novemafesist mapbe aidraaterasife raterisdtenfigdfed © tRinkpHealchbmidal on. A
direction of rggve nt. of, the belt 4 i s indicated by arrow 22. A

assenbl j .
waf er carri et ¥ AERPTNVBRYUEY U %Bﬁeﬁiﬂ%éa% p IYdng plragie partisgs fyad nst  t he
pol i shing pafd aanatrikendtetisl. The lidesionshe? 10rhyRsRE BaR ia§§@rﬁt.ﬂ9t14s hown) 10

applies rotational an ial force to the spindle 26 so that the wafer 20
is rotated gi’i‘ﬁaai‘@?é@ @B"&? flnéft%tti’i’ea%'éﬂ?'i’gﬁi"ﬁg opg®rbathyefdhgeliersasenbl y 14. A

| atse md wi it - .and it
pl ateen asse Wlti28dﬁﬂﬁg&hé&ﬂ@ﬁisﬁﬂﬁﬁh@i‘@éMoid??irbﬁiémtaﬁ%elyﬁoﬁéig@é; opposi te

the wafer carrjer 24 supports the belt assenbly w ring to

provide a WRA4oN B beli1dimeyessnst tiesuifaes ottha virter:2) ina lingat tasbionpensat e f or

pol i shing 15 Ma&dtdhic?Rfoveridnt 8 ' L] | qi‘pgi | i near
polishers in the TERES V&Ph&ygbg%bgegﬁ%@?ghﬁ]@%ﬁﬁﬂ esg)él&rc i Corporation
of Frenont, Cal i Weigr garriend4.ciyap b aspingle 26 deidsgbé walferr20tdgatnsiray be used

with the pr e Hi AWV, ' i 45 i i | erial No.

08/ 968, 333 ftﬁ‘?ggﬁs”@ﬁﬁ%’? {P‘lezb,%'t%g?l ﬂﬁ@‘ﬂ%r‘i v TEgnaRRn Gt LR paratus for
Polt0shi ng 2@psbes wiaiivnet and afdlderse to thespimtié 2@ sdittsat treswafer 86 isvhi ch i s

I ncor porate | . err] t | GS.  2- he pl aten
assenbly 2848%%0% sp'?i%sééﬁé%'ﬁ%g'fem%@%ﬁ'ﬁ hé) a@%@ﬁﬂggeﬁas%iﬁwgng t he platen
30. The pl atréateagsearhbly 28posiionqt eridermadatly thecmaivadsembit 1hatbdiposite a frane
of the poli the 25 rollers 16, .18._ Th | aten assenbly 28
conpri ses asﬂF%{p;)v gaegggﬁfeﬁag%gfgp%rfsa(ﬁgﬁeit§6s%ig]mi/été aoﬂi“%gﬁ%ﬂg BIPRWE® hol der 32.
The pl at en 20vepy Efveiriativry sirtemeahatvah deanijisadd t ddnfobreaUbf gelishihar ger than
thqﬁsurface of. constructed of a netal,

such as bras' ,“a@(?’n\ggz‘ﬁ@?g@i'@gapﬁﬁ%égrggic.'u%ntﬂﬁ ﬂg‘%/%{:jﬁeoﬁi§h%§ it hgiTERfannel s 34
i s di sposed GMP iSlystepl avatiabBGrormviemeResaachoorbbeatidh of Frintbrighannel s 34 may be
an openi ng i&alii‘or}r?ia.s nseteax%tnip% Io a irlie%rr] %E)Iis?ilérr ];haa(t:ﬁ"ia?/fbet uhs%d with the
present invention is disclosed in U.S. Application Serial No. 08/968,333 filed
November 12, 1997 and entitled “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
between the back of the belt and the platen 30. The platen assembly 28 is
preferably removably attachable to a frame of the polisher 10 between the
25 rollers 16, 18. The platen assembly 28 comprises a replaceable 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
30 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 leading edge 33 that is arranged to receive the belt as the belt initially
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pl aten. When the platen 30 is nounted in the platen holder 32, the platen
30 has a leading edge 33 that is arranged to receive the belt as the belt
initiall ywo33M03788/ 013788 PCT/ US02/ 24272 passes over t hePplraisemassenbl y
28, and a trailing edge 35 that is the last portion of the platen to
support the belt as it passes over the platen assenbly. A manifold assenbly
36 underneath the disk platen holder 32 is designed to distribute fluid to

the di sk pl atpessesmvpr thel maeﬁmauét’hﬁly 2|8narﬁxl1§traﬁn§@Hgé'BMtqs fh@‘?aéi' fk pl at fen
al on l'east one o

hol der 32 ma i.ncl gﬂwﬁ 0\{\/ r{é % 38 arrange

the edges peff g'ﬁﬂlo atef 19 RPrart Be FBﬁSpraSﬁ%‘%‘PYﬂﬁ“Eﬁ Plﬁ'ﬁ?é\ asspmbly78. Fluid
is directed to nOAmaeﬁfo&Baé‘sémﬂ;asmmé‘rﬁééih%&& |Tafé%r¥mﬂéf&' assenbly 36.
The nozzl es 0. reduce the friction e belt against the

8
edges of thed§ %'gfkgdptPéjﬂ%HbﬂﬁlﬂH@rt%‘g}e gisk plaggnip predsmamoatsatmong  of
buf f&r bet weeBmibbginting Kh@b%k%lht@r@hglﬁér @é\ﬁi]ag,b}gm%' ho@@?l s 5@@'353 initially

passes over the platen assenbly . Prefe uttlized is air
and the nani fBRREeSAINDALleass Qﬁléé)féh%dﬂealnemﬁndfcummuﬂr@tdlrcectnn ok di sconnect

ports 42 thamndash 8?61(3%%“78”%9@@@&0@&%%2?§§%§9ﬁ%@ gig 4gsuppl | es 1o

t he pl aten assenbl %/ pl aten di sk gask provi IS 1bet ween t he
15 pl aten 3oﬂ1§rma¢s Oit agpentll3®. ke neraied 3§ ingy be uskdteredaot trerfrigigket 46

supplies a geg@b Q@Bgﬁ;ﬁ&tﬁ@gdﬁ%ué‘ftﬁ%%&ﬁ{{gﬁ)hg‘dgptﬁﬁév@gﬁt Iat n hol der 32.

A plurality of ast ners eén asse er and four
conttect or hoﬁ@@umfbdﬁ@d@@t\/@em\memlﬁapla@momqland ttsﬁ*m&rés mwerbeltnstal ling or

renovi ng the mth | 38..20 In a
preferred enb nﬂ%ﬁ)ﬁ@%s%s{% kgtﬁﬁgﬁﬁﬁ%é%@y f?igvgr%ﬁ Hp wuw@ﬁj 5 of raised
and/ or | ower anl thepuanifafthgsseRiA 86 ha@amrﬁltﬁﬁpr%u&atlc@]htoh%&%nﬁébt change in
t he overall o) f. the | aten surfa cont enpl at ed, whet her

| ocated on téugr?st%ﬁﬁgr%%f%'ﬁeea&éfl 839?%‘}&3“&r?isernaagemanda&iraén%p ligg tPegi on of
raised t opogthemlater'ﬁﬁssanw 28 eAghhtgn ﬂm@aemm grbAgss a %@al%’étw&ﬁ] fheai ling

ed he | eadi ng edge As shown in

35 of t te t
Pre8 %5 5 i EeR SR dReR BPlks boo Sutulig pleen holdareen et At aliesr o
posi ti oned omseametmmtth@rﬂ@ﬁbldra@yemfolyfdew tHéiﬁa@&?ﬁolé@r@Z‘ Ahe trailing

ggﬁgr gg to t;ﬁgra?t?/ o?Pas?enerrg1 4§ %gldttﬂg %P ten assembe 28 to%etsl*nggggc? %oeur material
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 to 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. In an
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pl aten surface, integrally formed with the surface of the platen 30, or
novably 30 positioned on the platen. The arc |length of the region of raised
t opogr aphwyoiog/o1y8ef erably | ess than 180, and nore preferalplCy/d022e2m t he
hei ght may be in the range 0.000 to 0.250 inches with respect to the

pl aten surface. In an 6 WO 03/013788 PCT/ US02/ 24272 alternative

enbodi nent, regions of |owered topography may be substituted for, or

conbi ned wi tdrwerrtdweré&woamsvﬁ r’é%bﬁ@@floﬂlé@@f@pb@jra??}/ Mapbalsebstitdle@ regi ons of
Ioweredtop i ntegrall ed into, or carved from

the ori gi nal ‘blogf%'ﬂ @Ggg"gﬁe e‘fﬁ@"ﬂ"&\ffﬁ‘% tPB@ﬁ@R@%‘;‘/Pm’e Bedepth in the 5
range of -0. rgéﬁnégfﬂm@% tbﬁ@gi}ﬁﬁhw\éﬁe*bréféﬁﬂﬁﬁwtég?al&rh??ﬁéﬂn?& o?Hérfvéﬁe Al so,

t he reglons of | owered topography_can be nmechanica creéeate
el i ninated TR g orisingh patgsositriaceh dhe dowerad cegionsonay Oamﬂemhluamee to raise

or power frQqghgd 519 0@5@%‘0 O@Brlrfltﬂffég vﬂ{h el V\ged? lt@fh%’blatgﬁgur@%c\éa%go Ql?é ts may be

oper at ed usi ng %/ manner act uat
el ectrical, "Rgiahaq lioweredigpqmémmarbbe @eghgnically Cma@d and allrmaatedcul ar platen

ar r angenent Us B %
11 st at od. SHRENBPARE b8k ek 28] (RcfincdiootolBRIATACT Yy biEc
concentric rthag@nalbﬁuface loéthegridten. Ehemmaplemosts thay Ineepeltatmi udnagadl ng and
trailing ed 31 W ated 15 in
FIG 4 repr gaglzr#g ?rﬂﬂer?gfn enéscifuf {é‘g [?i"%s Q?r?aﬁﬁ*&ﬂca' °t he wi der
| i d@ wi dt hpneemabsett.).a hi gher den5|ty of fluid channels than t he narrower
zone W dths. | i entation of.a wafer 154 js shown in FIG
4 to illustrat eﬂfﬁg’e%og P?ﬁ'SH'%EP%? ar\g\%ﬁggfnernangprp\%a%pg atrﬁg'of‘é’rstues 131 of
fl ui d channehised tnpoghmhphaz mndsiﬁt@d]emd ﬂetmmnndlwa@r@gﬁ%n@g%ﬂst t he
belt opposite the 205“ {a Pre @g ‘ﬁ en is sized, and the wafer
al i gned, sudraPagd a3 f AC HAG ﬁtCPr"@f Pf §Plaien botwegn fitannel s | ay
out si de of ﬂémil@ér&fﬂ@ﬁdg &f&@ 1(3f3 13$1GTN@ﬂlﬁérenAﬁ'éHet133mﬁuh héill@%rafown in FIG
éhe regl on_of raised togpo raphy 152 is P‘ref erably sitioned outside
thé waf er's ”éﬁ&“irﬁpﬁﬁngﬁ%ﬂ phishsities of flyd s QW%W%EQWK’@T ®80 nillimeter
waf er size ividtAs sapiTBsbra b higHae de&gly ﬂQlfd dh%hﬁ&gl thah%@ﬂéﬁ@\né(r Zov@ MRy be
formed of a material such as a strip of
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 channels
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.
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 film, 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 available from Rodel Corporation in
30 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



pad material, or Rodel carrier film having a height in the range of
approximately 0.030 inches to 0.040 inches and a width of approximtely 3
m | linmetewe.0308e Rodel materials are avail able from RodeCT@soparati on in
30 Phoeni x, Arizona. The strip of material is preferably centered so that
It is symetric about the diameter of the platen extending fromthe

| eadi ng edge 7 WO 03/013788 PCT/ US02/ 24272 to the trailing edge and may
be of vari edtdtbadraflingledge agd araydrecofivarigd fength, hagiag tharc Iéagm,ofq&sendi ng on

t he appli catf’hgn.mg,,rbeerpfeﬁ&.gggg%egéé%%g.unst rating regions of raised

t opogr aphy are shown . “Al though various arrangenents of
zones for control Othegembedintents itestratiag paAonssf rhibed tdpagaiphPatd siowh be used

to position | yi d el s, zones having concentric ring configurations
of fluid cha'ﬁ'nﬁgg g@é‘“‘%@%ﬁ@%b’?”% 369388?”‘98%?%9'?%@ ePrgligol v ng

di séussi on ofrethre\sgainstithedinbadionansbeiised @PdRION He ABd SRshricRPOgr aphy on
the platen. Ot her djscrete Patterns of fluid channels, including fluid

channel s al i g haYIng qonfrentricring condigyratiops gifidd ehrinelsrase ugedbelowe or many

different gaRERdets sHhARPMe ERUIRLANSRonIER: AFdHEEHoBFEyEBPYEe, T el ons
of raised torpo%raphg?,ri | ower ed topography, or a mxture o trhe two may be
RIRAY OHEHE

posi tioned i §biapegrapimeom gt riater.u Pthar discratepatiershofiuid  pl at en 230
with first aMinhecomdiuargimrscHahnéRl i a , : with the
errb%di ments of nFI GS. f Fjﬁ;@ the r eBi Q@%&'ﬁ%ﬁ%dgﬁégﬁﬁ%%ép@%ﬁ

posi’ti oned Qf@serornanyiiferealgeometicigapessmanke used.t Aleo beddscripeddge 233 of

(e bl en e JhbGr deed RSty W ESRGRR L A AR SRI O 25T

252 are shown adjacent consec rows 0 Al so, the
regi ons of twainsadbe ppsitenetiy any portios iof therplatemsttiace. te. Hshews di anet er of

Fegi ons. of - 3uten RO SR Ca i e DoPharBRnCat 2a%agert radi a1y

so that nor evitit tharentreliments of FiGSIi1e4, charegidrs o 3dissppogiaphy bike T egi ons of

torar aphy. 3e3t60ei bS8 BIR BulfRed 38 Fep i Beirausy 02 whaut < he

di anet er of pidten 236. pi B 15, BAlevehavoaugionsst farsemtéftgraprgdisngzsrge 333 to

the traili & gﬁgwg %gjacent 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.

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 all may be spaced apart from one another. Furthermore, the
segments may be constructed of one or a combination of materials.
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Al t hough shown positioned outside the dianmeter of the wafer 354, the region
of raised topography may be | ocated under the belt at a point that is also
under thewoaB®r37and there may be regions of raised topogr&phyusat/24z02r e t han
one radial position, as shown in FIG 5. Each of the segnents 353 maki ng up
30 the region of raised topography 352 may be juxtaposed with the next

adj acent segnent or they all may be spaced apart from one anot her.
Furthernore, the Earbgegionof aisechlopegraghy, wietier attactre! to] ogpdthiheat i on of

mat eri al s. 0 / 72 ..Each regi.on of raised topography,
whet her attgpg%\legg’ 8,9%%@@%21%9- é ,P%ﬁgo%%séf:g%%?%@%ﬁ@'@ﬁé{‘%f’v%r@l\'/er al

cross- sect i areiforgiaape of adjusting thevwhfee remevatkdte ppsfild. ongBRGEN RFFI&Y USt i ng the
waf er renoval, | i shown in FIGS. (A-7D, a square _
cross-sect i %%?%Séﬁl[‘%fee é’éﬂ S,'é%‘:(g'%glpi@feéf%g%wﬁ JRs-sertionalnsofe52p, ranp
crogs- sect i o524, ramplidss-se2tionas prafite 32cpsivps e/iss ¥Ration pfdMesR2dy O

conbi nation of t.hetse r, ot her cross-sectl onal Profi | es may be used for each
region of r&ONEng lﬂ%grﬂ& _rqmﬁchpSﬁ.?@c@Q)@l gafilgsangnbe ysed fogeaetyi on of

rai sed topaggephf raisedtopbgraphy YVaNE theah\pgll ﬁéiéht'cﬁﬂ%#épidnrbf?éié‘é‘d preferred
enmbodi nent s ,t he reqi clude a ral sed center

on of raised topography 52 may in
10 portion @8PYIAP ‘ﬁé’r’%’fﬁraé’%’de"&'i'r""t'c?’%rig9 IBQgté»s'”iqﬂFQIﬂ@féfr@d in the side view
of FIG 8. drhiéadifehis! tHs tégidress ramed ' i that is a
further variance of the eg?g)odi ment %gwyﬁgﬁ%mglpdéﬁﬁég%ﬁg%@%?mnt shows
a Waten riRRGigue0 apddsperad end rastignsfilassiestistetindha sislerniew biFIBL at en 610
and 15 positg oned outside the dianeter of a wafer 625 (represented by
dashed lines). The platen ring 615 may be constructed of one or a
combi nati on of mitery Austrateyaaother enekadiraeibfialateats 10dasttis & Guthes egnent s

620. For e I . n there is | eadi ng edge
segnent 638?/‘a gélﬁ?}al&ﬁﬁgﬂ%&g@%@am msf-g%gﬁ ' zﬁpsee g%cﬁrgﬁﬁh%%’ﬁ@, and a front
segment 645 platen Hag A 16 egmpnseddGegsentsdidfepiaest arpundihessiiaieh €16 bam t he ot her

e R AL IR Bl SN B SR £ oo o
| onered  t ofbgrrdathy rind €p&mutiyrige @msipucied sBoMmgor £aethbRERSH 6t mAtari@s pr ef er r ed
and is sectioned into at least 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 processing requirements. In a preferred
embodiment, the segments may be positioned at an elevated height of 0.000
25 to 0.0250 inches or at a lowered height of 0.000 to -0.059 inches relative to
the platen surface, although other ranges are also possible, again depending
on processing requirements. The positioning of the trailing 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 leading edge 630. Moreover, the segments are smooth, and may



enbodi ment, the segnents nmay be positioned at an el evated hei ght of 0.000
25 to 0.0250 inches or at a | owered height of 0.000 to -0.059 inches

rel ati ve wo 03pgspl at en surface, although other ranges ar@calso2/pssi bl e,
agai n depending on processing requirenents. The positioning of the
trailing edge segnent 635 and the |eading edge segnent 630 are dependent
on application requirenents, but in general will be simlar to those
descri bed abbges any, %Jltable:ﬁb\apemttd\mssby)Way af eaingiopogrRPa Y AuBde®si ti oned

closer to th el | eadi ng edge 630. Mbreover, the

segnments ar eggér%o?#&g%ﬁqgrgm@ges\&ssﬁ%ﬁ § PCT/ US02/ 24272 have any

sui t abl e shape, sUHsmerbym;be@blsed@mmrecat ren@hbédfnded shape, or
h&mga 1031

f th b T t b d I d
T ough o nugapaRrs AR S nak PEREFE ArpadiersgnesiuBiy (o pl ace:

t he Segnent srdisedor IGwerad @edmoms lop Wy REciR@Edal p&4tS nofely ddafe WRNANI cal posts
not ed above be u ‘{)gos ition the segments Addi tionally, the

segnents may" éé/j P H&F@PB mefs-ustditionaly.diig segmentgsearie individually

sof t war e- conadjodtee thro@gh he URarot BRoRvarEbntOMEH Fé&‘de%aréﬂefe{?shii;gec ; g?gen'frﬁe

are set to pr(wgeh rwged ositions at the start 'of a po
actual novenEHLOsF ag@gﬁéﬂ%”fsﬁfﬁsﬁfdpwwmlmd poditians qb(ﬂlﬁ stans may be
acconpl i Shedoﬂdkﬁcﬂlﬁﬁlhtq%yaé' Q‘F\E a%ﬁJaPﬁFoV@r%nt &F@F@‘éﬁégﬁ&@ﬂﬁ ASey €l ectri cal

rmt or pneunmati c system or draulic ste recel ves a S|gnal from
he!%ont r ol |'8Wefeﬁm§>35k9§§mayrh%@cmmpﬂlhlae pvghtashaight aaijt&tmmt acconpl i shed

through a f I t si tioning of the
segnents ma éﬁ%&%ﬁ géésgﬁtg%?r%? IEfCégHBQI 'ﬁgﬁs& EB'% t'ég)ésttgﬂ trﬁﬁ'ﬁawﬁ?@ to be
pol i shed. | nth@*rf%e'éf?ﬁaéélgﬁéhfmméhe @tbntanllwaf er is polished a netrol ogy t ool

o Dmosa ot oaEPRHUBARG of OB YRR R DS ARAhL s aco
| ayer. Measueedipckisigralioftae eo:hfa;uer so tHait Mermmmmgtdmeﬂ@égmerd@mym nes the
S o A0SR abn 080 BEED AN LRI LrsTun JRRL S Lo O e
sent to the eohddinénteattervdivafer msh@mﬁbgyh&)l@ﬁﬂwuﬁhe Ragur ed surface
layer thi Ckrb ?gherqo opttlcalgler%eéshdrgs {I]\e 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 controller, which then
compares the actual measured surface layer thickness to a target thickness
range. Preferably, the target thickness 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. If the acceptable target thickness range is +1%
(depending on application requirements), a properly polished wafer must have
a surface layer thickness that varies between 3,960 Angstroms and 4,040
Angstroms 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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range. Preferably, the target thickness range is 1-3%of a target
thickness. For exanple, suppose an unpolished wafer has a surface |ayer

t hi cknesswofo3@$3788 m cron, or 10, 000 Angstrons, and the targatusoneeiness of
the surface layer is 4,000 Angstroms. |f the acceptable target thickness
range is 1% (depending on application requirenents), a properly polished
waf er nust have a surface layer thickness that varies between 3,960
Angstrons and 4, 0¥r comgatin@tie sairfang ldybethickhess Buhé aeget thidkdddser nat i vel y,

Fact ory- | evele o CoEE Rl BERY RSB W BE aort8 "esdiargharae.
PCT/ US02/ 24 2wdividédi sagnemits afhengmbinet duﬂ{ju@@ﬁedtdﬁﬁe:énctsfﬂrfﬂﬁ@%ﬁjta‘l 0 :ge target
[ or
reposi t1 on {HEECP IRy FIRaPSL BEREEL, S¥e BBl ecomiie R eoRRpends on
thebSactual that lisdsedngyegratimakineshe seawHie bep@RdingHnaAé cul at ed accordi ng
to the recipe 5 that has been pr g&amred into the software. Depending on
t he neasure'ﬂ%ﬂsttgemﬁﬂtég?k%hg‘ec‘?%‘?r P18l than direetAriving sechanigin Wf?ef?n o
hani jer: StcSd
?gfsgn;?\g]/ o?slcf])weof@’t ﬁ/ﬁlﬁdsﬁt%ﬁgfﬁg%gnnent s)@tgsn’(r?l(g(ra. ge%élfg@; 'l'g)g%}cl)r ing to the
reci pe par afBii¥gaksegmenisArnended asdageandingdo thereripe patametarsithet at es an

enbodi ment ¢{ava Heka HaMidag regions of altered topography at the |eading
and trailing edges E)?%;r 435 of the platen 430. The altered topography at

t hdOl eadi ng” edge F4331q Yusiratesampmpodimangoba plafen hamhwgaegiohe[mtbgltapdy_rﬁ%
oriented s | t i aten. e
regi on of Y%%@ﬁﬁ%%%ﬁf?gﬁ@ tlllaﬁ@lguéglgeg%ggcﬁzﬁﬁfmjeoélg%fﬁpeé’@s ed region
or separ at e altetaskiopegrepiynatithe leatiing edggi433 i prefargblpmsegibn of lowersdd

aroas i n el 20 Re R bR el b bR s e The T ecesses
may be rectiflateeaihe yagiort ofdowdred topayagtecmby oicbiesnecoatiuocather  shape of
regess (e. g.reé&% &?é’% Se. Sof t t}e %r %f il es sh v\./nT n_ FI GS. r7§“ %nd 7D). 20 The
al téred t opdGrapRy Ao AeoTPPLIE MreFSaa 8CYRRE-s TR ERUINNE fPIWNs 8 on of
rai sed topdgrerpt yopbgPaphyciscanaybs sty foinidd inesdpatert BFALS. 2-8. The
regions of recessed areas in relation 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 concentric
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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al tered topography may be positioned outside the outer dianeter 454 of the
wafer footprint, inside the outer dianeter 454 or on both sides.
Pr ef er ablwp Bles7s&l t ered t opography i s positioned betweenPChaSopae7nf fl uid
channels 431. In 25 FIG 11, as in FIGS. 4-6, the fluid channels are
represented by concentric circles of differing thickness. Each concentric
circle represents a series of discrete fluid outlets and the thicker
ci rcl es representRefegingagein ta &iB8r 1-8nid/ aperatidanthietprater agééﬂﬁ[ﬂ¥ ogtlets than

S

t he thinner gj i inents,. t flyid outle may be
arranged ra(ﬁé g%?éggr?gh?ﬂ%hggé?’gggg’fora%e&rﬂéﬁff@ﬁb@?t&ﬁﬂy'd(mﬁ%ﬂﬁ")?:0 or
| over ed) rmaycdngodersénetestiowalindhd CMmMsystem phatttienpolisher FVREoRhadad | zat i on
erformance . enmpl at ed, t hr ough pl aci ng regi ons of altered
F opogr aphy t%‘ﬁ"ﬁ?‘éa}%ﬁﬁ&géﬂﬂp&“@ %vggsgg@'eﬁsggey %dw%w@rnreqqntlv\o 03/ 013788
PCTAUSD2/ 24 2ieferiRefptaten agsemgy. M@ cditched ﬂuia,ﬂ_omrcﬁﬁﬁ{earhhé’g‘g?& he platen

ot he

assenbly 28 recejves a controlled supply of air, or r uid, from
platen fl ui OH&Q ST AERECEYRY A Wﬁ?é?@*@ﬁ%%@m% pid dinksibaied teyist em t hat t he
pol i sher 10 pigrattgonagitie@ssaes 34 iPtHedisik plateh éd.omecﬁgtoFB{h?gﬁMihces may al so
be used with the. preseg{el MS preferred platen assenbly. e controlled
fluid flow fEHIGdImEs fydirssages pbrieates afld beadsia/lbdt puts pressoei f ol d

assenbl y 36 oantbe dhaérsidawss i ral.t g, ages 34 in the
di §§ pl at en 30, eThe. air, gg; %%&Hg?eq‘rfﬂ%%,&hg%%ﬁ%ﬁérk#%%gﬁﬁémﬂ?wd passages
34

r eat es- &qtofiagainshiterg!ter dicoptinuoysheisavetscoven the diebesingr $i de of t he bel t

i n a preci s@noffeb bfeibh&fleBORGEN VI ﬁ?ﬁ?ﬂ% %5&%@@}/ %}%gfbreiq%{ﬁgﬂa?ﬂai nst the

belt as it continuously travels dver e air er preferred
embodi ment , indiddwal hioses or tabeemby yistribyitdrBuid o theesppespriate msbizls@dal hoses or

tubes may di I [ h ropriate ngzzl.es or vents in the

pl at en asselv {:{?'ut??ﬁ[e létlseHggSe%{Rt())lgsgr}\%gﬁegﬁé’hserivﬁd nefpe GBI i cati ons usi ng
fluid beari apelicatines osing fluid bgarimyso thesoutar regioney aGidfelang P e@ddieSs OVer

regpmval prot; est of th fer, The region of raised
tog%graphy E’f@ﬁ%@%?ﬁ%@h tﬁﬂngbetrﬁsf?fgﬁ%?"’raf%egﬁﬁﬁ%ﬁ'orbiafé?@reébl y assists in

i mpr ovi ng  t hepogedpiy S2eimoaibimtionivith thé alrbeany, PreBdef Lkt Wafer. In the
enbodi nment nrt | Pnefde [evi ousl ggfr e the tre?gl on of ralsed topography is
movabl y pospﬁ? QYL ts @ﬁ o ﬁ“é"?)‘{aip &3ithe puter pdge of themetarpl at ed
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
mechanism or mechanisms may be controlled by the micropfocessor to adjust
the height of the region of raised topography above the planar surface of the
0 platen according to predetermined criteria or use feed back on wafer removal
rate to provide real-time height adjustment. Utilizing the lifting mechanism,

the region of raised topography may be moved to any height from a first
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20 that one or nore regions of raised topography having one or nore
segnents may be used. Each region of raised topography may be constructed
of the swow3oui7esi al as the remai nder of the platen or aPdirftfSerznr2
material. Each region, or region segnent, is preferably slidably
positioned within a cooperatively shaped recess in the platen surface.
Lifting mechani sms, such ?5 as pneumatic or hydraulic devices commonly
known in t hePasition, rdyere éhe upneneutiacs dfdhe regioreof raisedftogodtappg id &kegr aphy and

control | abl e yih3hd s FRpu ltp{eP@@f %gg@gfp%%}tr@ﬁ]lvm%rr ui t Orﬁ&lﬁtomt ed

m croprocessor circuit. agyfbe
control | ed b{het fegioni afraiped tpegmphy & adjve e stiRati@ilgplnd surfge begi on of

rai sed topog b r surface of the O platen according to

pr edet er m neg?egagttegr %%géggyp “FE@H‘%‘&%WBWWP%WW topgtmitt o provi de

real 9time hetlghbwardi meveraet, oldbipbirait bethtupevdrd Bhil BEWARSRGRbRMe % region
rai sed t%%%%%%%/vbe noved 51 any height froma first "5

03/013788 P er5g L9RagEphy ml%e?'ﬁé tegiasavelsur f ace of the region

of raised topogr a@dﬂyidvaht@g’@difmebiferbb@la%éﬂ fo@%@raﬁfwy%ﬁ@?cr@e@%@ eifl R tfle SECON

position wherg. tmep(g’% urface of the regio ral sed opography S

above the suBty %f?épogiwrfgda@ddflt thﬂﬁéabpmtérwlth@nb@ledel y, the
T o e ST I,
t opogr aphy nﬁg‘b@kd&%‘ﬁh'@a hgad {geaffen Uﬁﬁdé@haldtaawlobnerwaf@rr@émt aten

t opogr aphy deeqolisieRg bed. eAﬂhdL@htdr}ﬁb?l@@ 'pbhs[rf( d RARMANSRE ] Ryl Sh' N9

head tilt that pay occur wt hi ng
pol i shers, sQ%ﬁ”%@“@mféemtlb@éﬁ@erpbe|P§hﬁhmgl®eaﬁ arfdl {Be bikjt, the Hyrginshal ed

Pol i ahi ng. pat P4 chuieametingpepie e lofiihozeindisdin K Bewaldnaeni eve
paral | el al ilipadedigs éa U&Edwlttdh&\edeadus@edgp aedhiftaunsifrbmend Bélt at the hi gh i near
ol {15hi ng. . Haatide. (PHE JERIAF B3 wlnart Sictistivng hsdyemeil therans up 1 om
the belt at thééralibgedge I\Mxlh@(pedgxece dfosver e@:ﬁom @898y Whikingtiften experience a
ate. By raierREoREST g BRLBIDR BRIIE Tt kerd Phoe e belbon of the
trailing edgsdfectivedy iftddup ® 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 alterations
of the substantially flat platen topography may be used separately or together
to adjust removal rate profiles as desired.
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 fluid
platen but stiff 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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effectively lifted up to better contact the trailing edge of the polishing
head. Al so, the renpval rate at the | eading edge may be reduced by | owering
the 20 twpogneBy of the platen in the region of the | eadcagsedges2 These
alterations of the substantially flat platen topography may be used
separately or together to adjust renpval rate profiles as desired. In FIG
11, a rotary polishing nodule 510 is illustrated that incorporates a fluid
pl at en 530 piheinpalishiag head it fhahodcyss Mtbgimwmmaferm&llmséddisonﬁ@f% beneat h

brof orabi y nSReY Sarshe dr Ao e ot e SEET s, 6l ar © suppor
| ayer 514 th@mpucablmtemamoeargponagﬁngtmodnﬂeebhﬂgu&amcsfhmsuppmrtme of the fluid

| at but t f I

urt abi ot or otk AR e TR dbe A PR Eg e s PEieRin s S8y of o

nuntfer of 30b¢<demredranwyomwbmemomuevmgmmﬂtesa&h@ma Al hedy hCI rcuitry
b d. I h 10 di d ve, the rotar

BEYl Sﬁl ﬁ;e %ﬁfi W@%‘ €¢ Hteépgﬁ"%[ﬁ%ﬁ?é %dgfe: BW?WI@S‘%%WSSG H%t”?fb%graphy pl atgn

surface to atitoarifetence bBthARIASH a3 KA8sRhH YBOL{r8MaAke cehtBEofAL | Shi ng head
tilt that OCCU{S Wi, t (agl nbal ed waf er hol ding heads. Al of the sanme

variations f&0g ed98QT e rpePaimsidertibapkieni n FIGS. 2-10 are applicabl e
to the rotary pO'AﬁﬁbQQariﬁR‘éWQlté‘r@@P!aﬂéHﬁR‘fa‘éQ hab bEl{afﬁdﬁéc"rrbeH’F\a€/;H§myr°t ary

application, the |leadin e and trail I"at en al so 5 be
defithed as <€ 9gnee f&B@%O ﬁ%ﬁxe%qpogmhtt@psla@mcbormﬁwetm@tenmraﬁe;aq@ad may

di ctate thatyhhgy @,@rpé@dm &M’,ﬁq gn(;&gﬁea e‘-{%%fe?b%gpmg‘{eﬂa point on the

circunference of the en t ess t e center of the
trailing edgtépmfaphied@plp@%d hereini meywutllizedpmailaans for fiogargrotigitereal |y al t er ed

pl aten surfacg rﬂf‘én i e or nbre regions pf altered
t opography posit Rpﬁ%%ﬁﬁﬁpéﬁllpg%%dgrgg éB’t eg'f "}Cbt{ﬁé{}gdSt?'H ?8%8 ng or
trailing eddelisf Kevier fpaltstaad. otﬁ'ebrd)eﬁlrmaiermis pTad alhered(plm)gf fopbyraghgcl osed
hergi n may ns for i S havi any of a
var i et y of Iqﬁ% Iafs bel%g) ssg) a?y ?C’lbﬁgr '8?@?‘]}?"5196{ |bé%%°"§F'88 bel ts,
Kevl ar  bel tsmamdeos;d)mortbefrhe @wms \threg’Bme ofibliereadogdgpd iy rhgpegr aphy 15 may
al so be appl i eg to rotara/ 8 ll aa%)l i cati ogs havi ng _fl exi bl e polishing

used forany proporti nalysnze r and any of a number of wafer types

including, but not limited to dielectric (e.g., oxide, nitride, low k) and metal

(e.g., copper, tungsten, aluminum).

20 It is intended that the foregoing detailed description be regarded as
illustrative, rather than limiting, and that it be understood that the following
claims, including all equivalents, are intended to define the scope of this

invention.
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menber supports. The platens with regions of altered topography nmay be
used for any proportionally sized wafer and any of a nunber of wafer types
i ncl udi ngwolmaw1ates limted to dielectric (e.g., oxide, niPcrdse2tor k) and
netal (e.g., copper, tungsten, alumnum. 20 It is intended that the
foregoi ng detail ed description be regarded as illustrative, rather than
limting, and that it be understood that the followi ng clains, including
all equivalents, are intended to define the scope of this invention. 14 WO
03/013788 PCT/ US02/ 24272 CLAIMS 1. In a platen assenbly for supporting a
pol i shing mefb&IM& a polishing apparatus, a platen conprising: 5 a
substantially planar surface having a | eading edge and a trailing edge,
wherein the trailfng édg@MMsnpmsémbmmﬂduapoﬁng@5&ﬂ§ﬁh@nﬁﬂﬂmﬁ6n%he

ge,

substanti al | ce fromthe | eading e a plurality of fluid
channel s di s%%gégﬁg%) \%g%[;ﬁg’t%@a{ega?&mﬂs'ﬁﬂd trailing edges of the platen,
wherein each of the fluid channels conprises a 10 respective opening
defifhed by the substbatantally plaphesiatace hatiage;leadidg atigd &8¢k t@liag ' gi on of

altered topo Ll one t.he pl.ate wherel n each of the at |east
one region o&%?%ﬁ g%ﬂ@p@%ﬁ%p‘%@%ﬁ%%@%ﬁ@ ORRESIE eryPidRe of rai sed

t opogr aphy asubstantielly planaf surfaee frech the eglirapdyge: el ative to the
substantially planar surface. 15 2. The apparatus of claim1, wherein the

ol i shing menber : ,shi aratus conprise a |linear polishin
Iron::rrber agd ;ﬁl i n%g g?)algﬁip%fﬁlﬁﬁ}g&%gbggrdg‘?%ﬁg?gbﬁ@’ﬁget%‘?/%?@'?gé‘ﬁe tigiieg gi n the gt
| east one r ezfigen dbthegplaenedhe@poguchpdiyhe U chaffeldcdigises of rai sed
t opggr aphy pr%%géét&nig cl osde? t‘f tF?le Braiéji&% edge thg’lli’l to the | eading
edge. 20 3. TREAppAPRTINY dSHnT by Hie pubsiariially planse sydaces Andg member and t he
pol i shi ng apparatus conprise a rotary polishing nenber and a rotary
pol i shi ng appar atad&ast espegidnve aftereairtdpodrapigi positipedonlt®aphtepne regi on of

altered to ) i S a.region of_ raised topograph osi tioned
cl oser pWe?&'ﬂyea%Rrgﬂhe aeﬁeast oné region of altered topogrgp y cgmgris%s 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 topography positioned closer to the
trailing edge than to the leading edge.

20 3. The apparatus of claim 1, wherein the polishing member and the
polishing apparatus comprise a rotary polishing member and 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 trailing edge than to the leading edge.

25 4. The apparatus of claims 2 or 3, wherein the at least one region
of aftered topography further comprises a region of lowered topography
positioned closer to the leading edge than to the trailing edge.
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to the trailing edge than to the | eading edge. 25 4. The apparatus of
clains 2 or 3, wherein the at |east one region of altered topography
further cwopsiosEss a regi on of | owered topography positiomed/ushvser2to the
| eadi ng edge than to the trailing edge. 15 WO 03/013788 PCT/ US02/ 24272 5.
The apparatus of claim1, wherein the plurality of fluid channels are
arranged in a plurality of concentric circle patterns on the substantially
pl anar surface. 695. Thelteparpaaatus obflaiol iwhdseinihe plerality bicfluid cHadask one

concontri ¢ oPRbr iR ERREBRDYr iR PR ST YR BeRRA O ciaim 1

wherei n the ptanbeaswfacene region of altered topography conprises a
continuous arc of material. 8. The apparatus of claiml, wherein the at

| east one region gf 1 I []SES uni t ar art of the
substantially pl aﬁ'ar glt-Jrr?efz5 ea?é’tg% 8?@%@?’3’%@%%@@ %ﬁga%poﬂgrrﬁg'ﬂé ng claimi,
wher2i n t he alidretidopagraphy ip basitionedshetdearetwaf adjidvenptaicentricasielel ses a first
mat eri al and t@e at heas One‘i region of altered topography conprises a
regi on of rafg %fn%’f) Lél §bﬂ %rrpri sed of a 15 second material that is
different than the first material. 10. The apparatus of claim9, wherein
the second materi@al i sTheaappavatbs pf caitrat ivdeereio thdet IBastinenagien bl . 11. The
appar at us of ﬁé ,m9 erein the second materfj al. i.s attached to the first
material by 2 r§8ﬁ%%‘1%°. VFEMPSISCSRLONNIMOMA AlROTIRAtENA m 1, wherein the
region of altered topography conprises a region of raised topography
having a height i®& a TrengwpacdtudoDO8int b wheP&io thanatieast ohd.redibeofippar at us of

vari8u 't opogP iRy R Ay SRRy pbBRT GRS -AEMASEE B | mones.

14. The appaoftheplaténcl aim 7, wherein the continuous arc conprises

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.

20 12.  The apparatus of claim 1, wherein the region of altered
topography comprises a region of raised topography having a height in 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 height in 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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an arc length of less than 180. 16 WD 03/013788 PCT/ US02/ 24272 15. In a

| i near polishing apparatus having a |inear belt support assenbly for
supporti rgoasfoiatesmr belt, wherein a wafer having a di anet @CTiGs02/pressed
agai nst one side of the linear belt, a platen conprising: a substantially
pl anar surface positioned underneath the linear belt 5 opposite the wafer,

the substantially ?Ol anar_surface iposi tioned in the linear belt support
assermbly and conpli'si g 2dNGREARIBRING @RARratus having alinaan kelt skeporti anet er of

the wafer, thesepiisty fn stippdrieg aineRTHc RSerdid LI Ba6HgS RMflefr it Fai i ng
edge, wherein the trailing edge is positioned at an opposite end of the

subst ant i al | §re5Pethagaiaghang side ofdhe finrar belu plgteadyeprisiga pl urality of fluid
channel s di sposed between the | eading and trailing edges of the platen,

wherein each of thsufstaritidllzplanaed #2160 BBSIlGRSY dhdehRSRS Hd M%aPh?&?i ng defined
by the substanti e%l h’é‘d‘ﬁl Pngé surface; and at | east one region of raised
t opogr aphy pBRAYIS Riebdle sykstardially planar swiface ggeitiomedhinttie titmar| eadi ng

edge. 15 16. bditQupppRIS8EMBlyUndTopipisihg .o MARERY %a&ﬁegrggférrﬂled.nttx of Tluid

channels are arranged in a plurality of concentric crrc patterns on the
subst ant i al | §laMgfesRhtheswien die platen fyier sopwrisings Ieading atdge 46d awher ei n t he
at | east onetrsifl suyeOlvhefedh BRArdil j Yy il g location on
the platen outgfyd?bof the 20 Eﬁlm%@%%b% e”%@/?f‘éb%ﬁgs‘%%%@%%r at us of
cl ai m 15, whtsiantialyeplanarisgsfece Gne the igadingafdger ai sed t opogr aphy conpri ses a
continuous arc of material. 19. The apparatus of claim 15, wherein the at

| eagt one regi on Qyralif At i it ar art of the
substantial ly pl ;ﬁéa?raggro?gglg &ggﬂﬂse{%ﬁ% p| a{hg%_@ﬁg%_lg%ég ﬁﬁ%g{ﬁ'};{?%s of claim
15, wher ei n qdges SfifhetRiatenavhsreipl eashrof theutuidiceanmilstdoenpisat@an conpri ses a

]ICDIC[I'/S tUS(r)n;} ‘;L'Ztggzpélﬂge bpénifl déﬁr?e%tbﬁﬂg SLE&&&&”? Blan%z su ac%?ér? 3788

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 topography comprises a unitary part of the substantially planar surface
25 of the platen.

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
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rai sed topography conprises a second material that is different than the
first material. 21. The apparatus of claim 15, wherein the at |east one
regi on ofworoaios¥es t opography i s novably positioned in thePpraiSen2425 22. The
apparatus of claim 15, wherein the at | east one region of raised

t opography has a height that varies along its length. 23. The apparatus of
claim 15, wherein the at | east one region of raised topography conprises a

first regi onraidedtopsgdphppargpdgdsys §dh hiiathl Bat isgifibicht tHaadhalirsfli St ance
froma center agf. he platen, and a second region of 10 raised topography

posi tioned af" cond radi al distance fromthe center of the platen,
wherein the first and second radial distances are different. 24. In a

pl aten assenbly for. sﬂmvparwuaomngsm Mer@%rﬁrhwl atQétas’ion@@%g@ﬂi'bﬂg ' g
appar at us, ten conprisi st anar surface positione
under neat h tH’ES‘% IPPAFiPR 'ﬁ“‘?’?%r'?{yé?osg i tb f%e&af er, the substantially
pl anar surface positioned in the support assenbl y and conprising a
di arfeter that is 2f eatféw dpparattdiel chimnes, euheredt tHehut vt ohe rédien Bf at en

further conprlsi a |leadin d nd a trailing edge, wherein the
trailing edg@'ﬁegqg%%qr?f’ ?fg%ﬁe'gﬁt tgﬁb‘@é'?? Q%é‘ﬂdtsg?“qt e substantially planar
surface fromthe | eading edge; 20 a plurality of fluid channels di sposed
bet ween the | eadi2y afthetappitatuegof ctalmets, ahetdiethel atlermst onbesgomorach of the

fluid channe ris respective .0 efined b t he substantially

pl anar surfacaise%qggogéaé%ymrggg %?téﬁg'f)ﬁﬁgrab%ﬁdt@?ﬁf@ﬂ hypperitiRned abor ti on of

the pl anar & éirst eekal m@foelfmmacaen&egﬂm@tplat@ry d@@ldﬂ@éﬁoﬁd%%dnbp be a raised
owered 25 r 18 WO 03/ 013788 PCT/ US02/ 24272 25.

ft
The Gppar at U&issf Eia‘:"ogﬂ?ﬂ&yzlpog\%wg?glaﬁz ShePnd radia| distanee fromtha centenatl s are

arranged in geplas@hitiereiffthemresmd §éc%n8'réd?él%£§ﬁéé’sré?é dRferddte substantially
pl anar surface. 26. The apparatus of claim24, wherein the segnent is a

raised 5 region of t hy havi n hei ght of no nore than 0.250
i nches. g 24. ?r? a%atgn Zssemblyl%rsupport?ngapolishing member on a

polishing apparatus, a platen comprising:

a substantially planar surface positioned underneath the polishing
15 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 substantially
planar surface from the leading edge;

20 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
25 region of topography.
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27. The apparatus of claim 24, wherein the segnent is a |owered region of
t opogr aphy having a height of no nore than -0.250 inches. 28. The apparatus
of cl ai m®o,03i38ei n the platen ring i s conmposed of four psEgrsentar2 10 29.
The apparatus of claim 24 further conprising nmechanical posts, wherein a
hei ght of the individual segments may be adjusted through the use of the

nmechani cal posts. 30. _The apparatus of claim?24 further conprising a
control ler, wherdln tThe appatates pitlaims24, mbgreimrthsoplurlityreftividrmbaonels r ol I er

may send a Sh@hﬂan éQirl 5’8% Wﬁ%ﬁr) @on@@ﬁtﬂ@hraé Pﬁﬁﬁ'g's%ﬁt'tﬁé gﬂﬁgtarﬁ%ﬁ nts.

The apparatus of c a| m 3 ernt cont I sends to an
el ectrical nd@Barsuface.The apparatus of claim 30, wherein the controller
sends a signal to a pneunatic hei ght adjustnment apparatus to adjust a

hei ght of the indevi dygk apBQra‘ﬁf‘éJWBn% Zﬁ%e%ﬁﬁgéﬁﬁ%he. g{ﬁlscédal m 30,

wherein the controller sends a sig adj ust nent
appa¥ at us t oregignd toregrrntythavisg a 'ﬁi@ghtrﬂﬂ hmnmmarthars@@ﬁ@ mches34. The appar at us
of claim30 further conprising a nmetrology tool to 25 nmeasure a surface

l'ayer thickness of7 a Wﬁb'aﬁBé’t@tU@c‘;fQﬂalm"ﬂe%b%ﬁt e ﬁfe‘?]t is zf%Weréo{“ ckness

measurenent is sent to the controller so that t ontr ol may send a
signal to adjegn of lepsgeaRrhy bavingea hm@ht\ﬂfdgmorgé‘@m@tzﬁo inchead 03/ 013788
PCT/ US02/ 24272 35. The apparatus of claim 30, wherein a surface |ayer

LI ckness measur ement Taé apaehsestinalichnk PRI by Midndaghor . | eve

advanced process control system and wherein thée sur hi ckness
measur ement 9fdOWSSEMEDts he control ler so that the control ler may send a
signal 5 to adjust a height of the individual segnents 36. In a polishing

appar at us havi ng 28. SUPRE bpp@ASRRBYAIh Y fuSHRRBRHIHR mber,
wherein a wafer havi nqgtoéb?arret er |é pr egse gﬁdgl ﬁlgﬁn%&r}\{e&{ sﬁ,;:a!j‘g&g){et he

pol i shi ng meMiRiein ah H*%B%Mué‘i sagments 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
156 to adjust a height of the individual segments.

31. The apparatus of claim 30, wherein the controller sends a signal
to an electrical motor.

32.  The apparatus of claim 30, wherein the controller sends a signal

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
to a hydraulic height adjustment apparatus to adjust a height of the individual
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.
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a substantially planar surface positioned underneath the polishing 10
nmenber opposite the wafer, the substantially planar surface positioned in
the suppwotosasyenbly and conprising a dianmeter that is greatuso2ed2an the
dianeter of the wafer, the platen further conprising a |eading edge and a
trailing edge, wherein the trailing edge is positioned at an opposite end
of the substantially | anar surface fromthe |eading edge; 15 a plurality
of flui'd channel s38i spbappasaivsaf claine 3Deakiérmin asuficedayer ttgckredges of the

I , Wh | f : ' . rise respective opening
ge? |t ﬁgd bye{ ﬁt&ssﬁ st arﬂtoifgﬁ%{}éﬁp%a\ggépgﬁ ?Aa{'ieeq?@é}ﬁ@ %ﬁ@ﬂ’g}_e%’%'ra AO%ADI ng at
| east one of P&eGesgiconralfsysicte rad vihepeig trepdyfaoa [yer Pivkhesen of t he

substanti al | yndl3Raferi W L% B ddMgollrabShat RO cozr(l%roller may send a signal

5 to adjust a height of the individual segments

36.  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
10 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 substantially
planar surface from the leading edge;

15 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

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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