WD 2005/ 001896 PCT/ US2004/ 017657 WET CHEM CAL
PROCESSI NG CHAMBERS FOR PROCESSI NG M CROFEATURE

wOGRKRBIRUES CROSS- REFERENCE TO RELATED APPLI CARCTNS2004/017657

[0001]

[0002]

[0003]

[0004]

[ 0001 The present invention clainms the benefit of U S.
Application Nos. 60/476,333 filed June 6, 2003;

60/ 476,881 filed June 6, 2003; 60/476,786 filed June
6, 2003; and 60/476,776 filed June 6, 2003, all of

whi ch are incorporated herein in their entirety,

i ncl udi ng appendi ces, by reference. TECHNI CAL FI ELD

[ 0002] The present invention is directed toward

appar AMET SHEMISAO PROCESIING CHAMBERS FOIRPROEESSING
wor kpi eces having a E;I ur al hta_ﬁ&é m_crodevi ces
integrated in andM WYOEIP IEG S

m cr odevi ces can i ncl ude subm cron features.

Particul ar aspects of the present invention are
directed toward a wet chemi cal processing chanber

BRHES. E?EF%NG‘E Ffo L ATEPI ABPRREATING that can be

ermve qui C or servi cl ng corrponent s wthin the

hanb
Sharoat kN TR B i 7 O] e B oLFer Rppliation Nos.

876338 fileccduneia, Z(B@B aswevagawbﬁmdeum 160 @0037i80/476,786 filed

5@@95?%6% e BT S35 Sne % 0BT i e dpcorporatec

el e R0 B, ol G e RdRes” Py FefiEh
phot oresi st, conductive materials, and dielectric
' d ited, tt d, d I d,
i%bﬁ@ﬂ@% ElkPzed, and ot hervi se  fani pul ated to form
arrandBa Presarby AVPRTRD: Bt SHCERFGIPVET ek, PO methods for
Bted8hg Mitofldigrie bek#iééé’seﬁawhg@'ﬂ)]urﬁ% &sh@ibrédévices integrated

processés are comonly used to formfeatures on
m endfosanruithe warkpieeeesThawniceodaiess cpndogudessubnaicron features.

BB rotafrts Qe pBstBh meriodce s, e Aavet chemical

Brdtedsinl! bMam‘bems)amgit@lﬂwopQﬂﬁtSIahﬂ ahdebphabld @it that can be
cl eani ng, etching, electrochem cally depositing

reneyedhuicklyrfop serviging ﬁgmmmm@mwﬂw%ehamb% Additional aspects
ﬁ?@§f§§§@|ﬁ§%§ dllresc?&? %Wa?&l én)( éllal:t‘f’géﬁéﬂlﬁﬁl Z?ﬂaposntlon chamber

having a fixed unit and a detachable electrode unit.

BACKGROUND

Microdevices are manufactured by depositing and working several layers of
materials on a single substrate to produce a large number of individual devices.
For example, layers of photoresist, conductive materials, and dielectric materials
are deposited, patterned, developed, etched, planarized, and otherwise
manipulated to form features in and/or on a substrate. The features are arranged
to form integrated circuits, micro-fluidic systems, and other structures.

Wet chemical processes are commonly used to form features on

microfeature workpieces. Wet chemical processes are generally performed in wet



tool 10 that can perform one or nore wet chem cal
processes. The tool 10 includes a housing or cabinet

wQ@ooosavispg a platform 22, a plurality of wet cheniUsEN4/017657

[0005]

processi ng chanbers 30 in the cabinet 20, and a

transport system 40. The tool 10 al so includes

lift-rotate units 32 coupled to correspondi ng

processing chanbers 30 for |oading/unloading the
R P PSS g TR Ede AN IndVidu) (ncessing chambers
foapsidaming, etchingpcdiediractienicptiysi depositngnaterialsy or performing

FomRERUDS & dbess pesteseaaE0uS T REbP ekl flSiFican integrated
0Py gﬂ%tt Bah pdFRIAS oHeOBE bR wea%é}ﬁicbg ﬂrb%é‘sl@@[t The tool 10

I ndi vi | workpieces Wwithin the tool 10. e
inclueigsaa bdusingl oricatiinet 2@ havingl a plaifaimg2kairbglity of wet chemical

storage unit 60 having a plu ity o [N 2
pscengng dpmrieosd b eaBidh a0, aheh RbBHRlerl0. The too
1(?1‘35%60 rh&luyBs K Rftaeeite t Ohfts OBRt Rupkidt aon&jotreBoAdihg processing
t he processing chanbers 30 according to a

chardbers 39 dedioading/uniaadinghthe workpieseis Wo. Thedwegessieg chambers

al | enge of .operating_integra 1 cal "
ot Ry BRSERL WalherrobRRaM SAPRER, eicing capsules,
SleeFEERE ML PR8N ¢HarBbes! opdiRst B@es ofweschemical processing
chanbers, for exanple, consumabl e el ectrodes degr

d
weasels.i The traaspert sysiem 4AdnrlyAesa linear traek 42 C? @S@?O’t 44 that

and | yt4 Lan: . I
%\088% %@%ﬁ&%cﬁ#&tﬁ@%}f%ﬁg bn#‘é@fi@ﬁ@ﬁé@@% 5 W within the tool 10.
TRE Ohttigraled tedlanQefarthendndlgdesird atorkpiecenstonage unit 60 having a
electrical field. As a r(géiul t, consumapl e el ect

. . .0d
plusality of apttainess 62; o5 iangy workpiRAaR 1Y n IrRPelelipReine robot 44
GBAE3 14 GPrglBE RO, 6 83Rakh 7 proBasg chambers 0
mrdkgiotwptwetéﬂaineld veorkfiew|veitrinl thetoa diOcal 1 y. To
mai nt ' 1 cal P ti. : .
Channe, ChAISGS, o7 PSF eV dacBr A HEY COBTISY Pigggesing tools is

, ¥l . ; : h e . )
BTG, ARITBHR R8Oy i gpangie i otciocherical

depdsitiepahsimipers; foniexamplengopsumabley eleatragesniiegrade over time

(ST, SRR b, SirbSBha 0 Py dEBRe sotor
8&&%@8@ tRE SIEEYOESS, OtTTHY sKa® DTedrfsumblBelectrodes accordingly

processing chambers 30. \Wen the processing chanber
Gtaniges causing vadations: inothe, eleqiriealndielek ai A8da resuthp consumable

e%%?r{)ggél 8:%%8? (g_e/ L{%‘%Pa%dé/do%)éﬁggically to maintain the desired deposition

. parameters across the workpiece. The electrical contacts that contact the

[0006]

workpiece also may need to be cleaned or replaced periodically. To maintain or
repair electrochemical deposition chambers, they can be removed from the tool 10
and replaced with an extra chamber, or they can be serviced in-situ within the tool.

One problem with repairing or maintaining existing wet chemical processing
chambers is that the tool must be taken offline for an extended period of time to
replace the electrodes or service other components in the processing chambers

30. When the processing chamber 30 is removed from the tool, a pre-maintained
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processing chanber 30 is nmounted to the platform 22 at
the vacant station. Wien the processing chanber 30 is

w@eonsioesds i Nn-situ on the platform the |ift/ropet/@s2m0s/017657
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32 is generally noved out of the way and the operator
reaches into the processing chamber 30 from above to
repair or replace the conponents within the chanber

30. For exanple, to replace consunmabl e el ectrodes, the

PRéGEsRIRCAHREBS 30 & mdudtaebiegslaffoom22hat thbamcant Station. When
and newel ectrodes are then installed, Thlifc, ca an :
ié_xe P?lfgls@n@mi’l@éﬂ@@n%o B spndised jasilQn theple fPE“oﬁ!eaﬁ%{fo ate unit 32
Limte n ' t ,
14 b 57 R, 81 58 Sl e 2056 3 4 procsein

BhanbRsi30 posdabdVeé & répetr ohsepiace 3e rasnhereents eyithiim e chamber
or replaced, the robot 44 and the i{t-rot te unit

30c' ot vebiple b 1BPFE: @ISUTIZHS: Hlectpigte s P elstirodes are
@F%% séﬁtgb Oﬁ%ﬁr U’FQ?%%%QF ﬁ%eé"‘j Plew SRIcHEBE AR then in}str?lled. This

_ er conponents in-situ wth
chfA Beoah extremehptambegsame psotess bedausartbeneis ey@dlimited amount

e b B oSk B WP HEL Rt B6 whero e

[ 4L t [ I i
Hladfiisb e posidic’ AkEithe SRaRirasy HeS hoen repaired or roplaced,
fige afobiot t4d sanids thee tliftveotatensiniti 89 arepdesaslihratad to operate with the

i ncreases the downtinme for repairing or maintaining
procassiigehanb®bers. As a result, when only one

pr ocesfﬂen?ro%'%§§@§?o§ F\a;ﬂ%cihﬁ GvdipOtletfodesSsamici@ ether components

specifications, It is ofteh nore efficient to continue

apeitatwitiintthe toobl od Geplacingua charabpei mith: anetkies; ghanpeer require a

one .processi ng, chapber ,30 unt,.l ' :
S0 o108 pRE g o TS BOEEARG Brocsss workpieces.
%@re'o%ls, tRéE rbbh6LYg et thef lifercthieolisit 3pr aeegendrally hecdlibrated to the
, therefore, 1s not as severe as the | oss of

trapaivesh petamberu séier bgachkiepgin Hbis d8| a1timereensining process that

r.epai i nt ai i 3 )

oftRaed i Boppflh el O niptline HORENT G epagpers. Ao 2

F8siint heRt onigaghe t mcéwﬁ?wjaﬂgbemaﬂoef she3otiol(haoes not meet
y i

neet specifications severe acts the th
(Speciioslionsd it Ropios,ma efigantiBecarislue; apptig; e todl 10 without

repai.re Nt Al j | .
ST83b o oA RIS Gl Herh S-S0 Sy [iBssing chambors
tdeenboAlccPRBE Petforatanes! spexifichtiansi ofhefloss of throughput of a single
capacity for a period of tinme before it is ’

Frocessing Ghamarns@nHireloregn|ss NPhase 18k ﬁ%‘*ﬁ‘é&%ﬁi Qfgthroughput
Cc%%tsédotgy t56ng ARk A1 PR Bffife tBerepair or maintain a single one of the

processing chambers 30.

The practice of operating the tool 10 until at least two processing chambers
30 do not meet specifications severely impacts the throughput of the tool 10. For
example, if the tool 10 is not repaired or maintained until at least two or three
processing chambers 30 are out of specification, then the tool operates at only a
fraction of its full capacity for a period of time before it is taken offline for
maintenance. This increases the operating costs of the tool 10 because the

throughput not only suffers while the tool 10 is offline to replace the wet
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t hroughput not only suffers while the tool 10 is
offline to replace the wet -3 WD 2005/001896

WwWEON5083904/ 017657 processi hg chanbers 30 andPCT/US2004/017657

[0009]

[0010]

recalibrate the robot 44, but the throughput is also

reduced while the tool is online because it operates

at only a fraction of its full capacity. Moreover, as

the feature sizes decrease, the el ectrochem cal

rocsssing chacibend S0sad recelibratenthiestobot 4y, et ttheubioughput is also

hi gher rformance specifications, This causes the . )
5@8%%% %ecﬁsnte@fss 95lirg begausg i operalpe Atiowa fastion of its full
i r i i A e
Fapatty, Norsther S84 Todls Bt LRSS0 OB ARBRE doposiion
rohpaibare BGmillsir comsisteatlyi mgetlmudh didieari petformance specifications.

osition, chanbers and qther types of t chem cal .
i selaei g asssing Shenthars O4AE] ovh et ShesfigAtangesooner, which

f ' tyneNgyHI C r ag t ;
LR TEEBYY Rl 1 Y ord AT | FRiBlope. the downtime
taseacidtadwith repaiday gndéoreswintginind eldctoshentidal deposition chambers

S8 85 oSl B b B8 L Sangany s
@l?é‘@@él%ﬁ&pérﬁtiﬁ@ﬁ/e?ﬁﬁaﬁﬁébaz Ip‘? CERikgltdoks, exi sting wet

chem cal processing cha s. I n several enbodi nents

of the inventive wet chenical processing chanbers,

%Lﬂ\‘/‘l 'pg conmponents that require periodic _
I'n nce or repair are housed or otherw se carried

by th et achabl e Lts.. For. exa e, _an el ectrode .
can bj—h%neoar%%@ dFV%fr’]t s rfijre&@“rfm?&ﬁ’%t H%?t !%hemlcal processing
RRaAD@rav with nquickleélaabablistadhbble SWRS habCRERICBIthe downtime for
conponents can be quickly replaced by sinply renoving

feRaiteg LThAgiNtaining preesssing companantaiid thasekamberg gompared to

CERUAGTBC SRR, Bt “FL S ptkBimens of o
Inventivewadteheniital procesding lehahthereasrogassinglconsporidts that require

chanmbers., The detachable unit can al so be coupled to
PRECQIRIRBIBIENANCE QfuiepRin nedipusedicpthisrwisetgatfied by the detachable
| o Le : : RS _
69 FoRERARPIL o ol8Pu3dE b 8o ) O Bhag ol hent nat s
boupedh evithin iandetemiables uni. r 8dok gocdssihg campenenistan be quickly

conponents, i n det achab) e its that .can be renpved and i
FRRIRCRERY SIMOMITSavrgaie SRIPCEARIG Mol o dbe SDRBHAT and nstalling a
écserfm?ﬁt @&%Eﬁé%%i&hﬁge%cl’{%lg uPiit i§'getieraly 4&dessible without
chem cal processing chanbers.
having to move the lift-rotate units or detach the head assembly of the chambers.
The detachable unit can also be coupled to the chamber by a quick-release
mechanism that is easily accessible. As such, the downtime for repairing or
maintaining electrodes or other processing components in chambers is reduced

by locating such components in detachable units that can be removed and

replaced in only a few minutes compared to several hours for performing the

same work on existing wet chemical processing chambers.

In one embodiment, a wet chemical processing chamber in accordance
with the invention comprises a fixed unit, a detachable unit releasably coupled to
the fixed unit, a seal contacting the fixed unit and the detachable unit, and a
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[0010] In one enbodi nent, a wet chem cal processing
chanber in accordance wth the invention conprises a

wo 2oos@oispé t, a detachable unit rel easably coupPeDUsm04/017657

[0011]

[0012]

the fixed unit, a seal contacting the fixed unit and
the detachable unit, and a -4 W) 2005/001896

PCT/ US2004/ 017657 processi ng conponent di sposed in
the fixed unit and/or the detachable unit. The fixed

processity bamponehi dispobedin ths fieed anitfdngisrethet detdichable unit. The
through the fixed unit and a

fl d
TUBCTIE SR o Brot o Bypteln: cenchseq e Areeqa pracessing fluid
Iﬂgrglﬁgh%g?lgéa mn rﬁ:‘é& &jnt@@nﬁ l‘”e]gfo‘?tﬁﬁgdl gkffhe fixed unit to a

etac uni t a’secon
platform modédlgmﬁmﬂnrﬁegﬂtecbptoddselr@rtoobs'ﬁh@ detachatblé 0n|t can include

Bre g i svafers phigwech oo GURFURP dOCHIRS Suichlp andor from the
fiksti ﬂ'o\ﬁaé‘ygtlaﬁxwot?%‘@e?%ﬁ hgnit! ' The?3af H2RNdnf bgﬁ:e through which

Ssyst ens, he processing component can |
pragessing ﬂDIdt ban dtose dedvagn fthei first candpsewamfbgv systems, and the

LB i SH SRR B o s
hSuMackHred nAbRAcARP: WiorkpitBé h‘ébfgﬂ@o mlcFHrP féﬁuféf i

m crof eat ure wor kpi eces. P one | ment , e t oo
i ncl uAasther asmmh ofy th@dOVmﬁmumgaralrptbgraiemtpobffor wet chemical

Bt e £ rorBeatirs, AR GeEE, 0F Boe: SigbERR: tha 100 includes a
RoURItiAg Hd@ﬁﬂb Uievin rrgp”&' pleF1gy %Wbéﬁﬁlbﬁﬁhgf 'eﬁrﬁéﬁts\""én'a &ttachment

first |nter ace menber engaged th oné of
pl@@Qﬂtemlngh@l@nb@mlmem theewnbghemr@l @msequhamber can have a

4 b 9502 SRTRAR P, B 5B anassea wi

ose Qﬁfnfheglpbeﬂlohmg@léméhts belthe i meuRtng tm@dﬁlebéhweénﬂrst fastener
p05|t| oning elenments such that a transport systemfor

%&q%w*%enﬁn@km%@é@cmqr}toﬁﬁm%ﬂw thehedugéing module. The
ﬁ?gxﬁ\ﬁﬁﬁ'ﬁgdﬁgqg%hflgﬁﬁa%hd?ﬁtg% [’eq éS&ﬁ{)hQang@ggp positioning

rocessin er 1s rep ace

elemenis isugh diatrd eansponitsystenn ¢or mqwmg wonkpl"ec6§ to/from the wet

d with anot her det achabl e unit. The
gp(%g qrﬁggeﬁlpgnc,@ngego Q@eéaqegeegwg} Ope recahbrated when the

&Jo%ékélﬁg%rﬁ@ér ge d)Wlthcgﬁ?m‘étzb nr?g{ t‘nﬁﬁfﬁero&ewhen one

el ectrode Iin a qU| ease
detdobalsletunit id seplaces wlmamcatpbadetayhablerurat ectrodes. In

Zg\égrﬁee %g%g%&tpﬁtlg%ﬁ%tggol p%%h‘ﬁ%ﬁ’gg cgc)r%rc]:ﬁcranmlcal deposition
chambers with at least one electrode in a quick-release detachable unit that
reduces the downtime for replacing worn electrodes. In several embodiments of
the inventive electrochemical deposition chambers, one or more consumable
electrodes are housed within a detachable unit that can be quickly removed and
replaced with another detachable unit. Worn electrodes can accordingly be
quickly replaced with new electrodes by simply removing the detachable unit with
the worn electrodes and installing a replacement detachable unit with new
electrodes. The detachable unit is generally a lower portion of the chamber that is

accessible without having to move the lift-rotate unit or otherwise open the
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[0013]

[0014]

[0015]

[0016]

[0017]

el ectrodes are housed within a detachable unit that

can be quickly renoved and replaced with another
walewaohmsbs e unit. Wrn el ectrodes can accor di nBCYUBB®04/017657

qui ckly replaced with new el ectrodes by sinply

renovi ng the detachable unit wwth the worn el ectrodes

and installing a replacenent detachable unit wth new

el ectrodes. The detachable unit is generally a | ower

drerhbéfrérh dtivec MTAhd eetddiaiblé aniteace aisodaupled It@the chamber by a

having to nove the lift-rotate unit or other }Q.
quigk-re gamnzm@rtmébet pan/hessasily agmrblecrg ?faﬁndownt'me
BE DIty & AamEghf ;J;aéégu@aee%g%fgréﬂ,gtrsaue&dbtw locating the

élé@trd)d/eﬁmcmekbéleasé\ﬁeiam’able lueitd dat carebefremoved and replaced in
repairing or maintaini ng}d&ectrodes is greatl

d
QY Bolest Migutescorapared: %%qu'al Reurof Dacmally taKes for replacing
éig{:t?t‘f&?%)é)ﬁ eXidtih etlg@ﬁoé‘r%%lgﬁ P@Lg aced in
e severa 0

ew m nu es conpar e urs it
nor rmlhl oné &keisodintent,.eah aeieolgoct&immar dépessition ectiagnlberycomprises a

electroche cal, deposition chanbers 001
f@?&oaﬁﬁ@nb y apd eﬁe\@ﬁssimeégﬁed%%% Ssmﬁxﬁaﬂ’é'a? ‘head assembly

iﬁaﬁﬁfﬁ%fasﬁo%e% 8%%%}@?&%@ Y&itioR!a Hﬂé‘l%rfeéttlﬁ‘e MRAKkpiece at a

asse asse Yy I NC udes a work p1 ece
protessing todatignraadi electrizsi contacbs anrangedam pravide elestricad current to

Slavan gBaRe SaTkBBcRe D1 L5 St NiaS 4 kst Bt RONURE, & aynting fixture
tb ¢RI thBIfKe8- unif'® ¥ el of ook, é deesthabid uhit ¢bledsaBlyaattachable

mounting fixture to attach the fixed unit to a deck
tofthe fixedIynitabelowatbhieanbunting flxwe dabsbpgsitioned: halwethet deck of the

f d bel he
1386 e SfreiAcBtemern behet BIE DxAPubl ghd' s Riddhapie unit to control
tRb FIFNSF bl@c\é@@hgtfhlﬁd bepsen g fired uhh%mdethaqmbmamelamt and an
to control | ow of processing fluid between th

aﬁac@mqmuaysam rele@sabb/aemaﬁm e etaﬁlh@blarumtaiq ﬁ@h‘m unit. The

TSP ORR SR LT e IRATRIEED 140k, W tacrabe

LHItS O |h RRVEE pticelae Bmbodiments, h’fhed detachables unit rfutthe}' includes a
several particul ar enbodi ments, the detachabl e‘;
flumlnlét forn pryidig athe me&Sﬁmgefu'ﬂoto B Vegselgapfa fluid outiet for

Vi, d afluid outlet for
| SC gﬁgr&&éﬁﬁ%g@f&nﬁsﬂ rS gﬂ] the vessel. BRI EF
DESCRI PTI ON OF THE DRAWNGS [0014] Figure 1 is a

S BESCRETIBNBATEE SRatviifsschem cal processing

Figure 1 is a schematic top plan view of a wet chemical processing tool in

accordance with the prior art.

Figure 2 is a schematic view illustrating a wet chemical processing chamber
in accordance with one embodiment of the invention.

Figure 3 is a schematic view illustrating the operation of a wet chemical
processing chamber in accordance with an embodiment of the invention. -

Figure 4A is cross-sectional view schematically illustrating a wet chemical
processing chamber in a detached configurétion in accordance with an

embodiment of the invention.



accordance with the prior art. [0015] Figure 2 is a
schematic view illustrating a wet chem cal processing

waebastoersds i n accordance with one enbodi nent of PeHES2004/017657

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

invention. [0016] Figure 3 is a schematic view

illustrating the operation of a wet chem cal

processi ng chanber in accordance with an enbodi nent of

the invention. [0017] Figure 4A is cross-sectional

vi ew FidierewB x2d kyodstdertionat view scherhatidzdiyiiliasirating a wet chemical
processi ng chanber in a detached configuration in )
ReQcsssig Shamberadn ambasserahledocopfiguialipanin gecardangs with an

gmdg%ﬁfgf@g%@%%m 017657 [0018] Figure 4B is a

cross-sectironal view schematically illustrating a wet
chem Eiurepr 6cessi ngosHasbtionaln aievasssohgneatically  illustrating  an

configuration in accordance with an enbodi nent of the

ewyﬁghsmlcéfmmsﬂmrgeﬁe &rdncq dﬁ“éa%@g) iceﬁﬁsuw'ew in accordance
j j kabd an el ectrochem cal

%E?ﬁ%%@%ﬁﬁ%ﬁ%ﬂﬁhﬂérﬁ&n&ched configuration in

accor Higure 6v tih a&n endszdsectionabf vidve isthemidtically illustrating an

SleRtkn e fepostioh camzerin ar pesemblarkeanfiguration in accordance
ABRSH éh%%dﬁﬁéﬁ‘ﬁﬁ‘théﬁhﬁhéﬁﬁ?enm ed configuration in
t 0]

accordance Ww an e i ment of the invention.
[ 0021Figtirgut is & crassasentional viewt illostibting aw électnethennicaljdeposition

arrg el ectrochemi cal gspositi an. cha(ﬁj}ﬁr i n %ccordance
GARDSR L AERAI ARG WHR 4P embRGIRETtA N dOSSIOR: gur e 8
I's a Pl 858 tRRlsactighal \l'iéwsitllﬁ%lr?ét theeelectrochemical deposition

el ectrochem cal deposition chanber of Figure 7 along
ehamberpthiguse dajorg atditierent ooz saatignre 9 is a

ol eot FRbTR oA ctsSHseliondyiEkiibuRetg iRsseliardh qleptochemical
desdditon enanteranhcedrdbhee Witheandther embe8rdéntrdfaHeenvidhtion.

IS a bottomisonetric view of an electrochem cal .

deposFiguse thdabarbatipracisemelie eview: of &7 elastigichemicalt deposition
' I ' 11 1 k sectional

bR Flieiend? 4h ar bGesa CorfinGIAREERS

chanbEjgurre 14ds er ctess-seuiidrinl MW iikistratibg danralettredhdrieal deposition
invention. [0026] Fi gure 12A is a top 1sonetric view
¢hambenin agepsdanie WiE @nethershadimgent of the invention.

Figure 12A is a top isometric view of a carriage for loading/unloading a
detachable unit from a wet chemical processing chamber in accordance with an
embodiment of the invention.

Figure 12B is a bottom isometric view of a carriage for loading/unloading a
detachable unit of a wet chemical processing chamber in accordance with an
embodiment of the invention.

Figure 13 is a top plan view of a wet chemical processing tool including a
wet chemical processing chamber in accordance with another aspect of the
invention.

Figure 14 is an isometric view of a mounting module for holding a wet
chemical processing chamber in a wet chemical processing tool in accordance

with an embodiment of the invention.



detachable unit froma wet chem cal processing chanber
i n accordance with an enbodi nent of the invention.

wQ 0@2/Dp18bé gure 12B is a bottomisometric view BET/EHS2004/017657

[0030]

[0031]

[0032]

[0033]

[0034]

carriage for |oading/unloading a detachable unit of a
wet chem cal processing chanber in accordance with an
enbodi nent of the invention. [0028] Figure 13 is a top
pl an view of a wet chem cal processing tool including

a weFiglreMmaER a kfeysessdtionariakbeikehnalesg thd A% €5 Wf Figure 14 of a
anot her aspect of the invention, [0029] Figure 14 is

gwundipgempdule, fasgagfying aovel WF@“ @F@%fn%gh@mhgr in accordance
Wah arC88iG ?,18 ﬁ{gﬁﬁgﬁh\%éﬁlﬁanber in a wet chenical

processing in accordance wth an enbodi mnent of
the | Figurei 06.is- 4 MOs8RotiONdI89lRWPShoWizd Gt /Htier of a deck of a

[0030] Figure 15 is a cragss-sectional view taken al ong
mauating. rmgd!ele iriceater detadk a  nounting nodul e for

carr VF%{{Q 1‘P?efs i@%ﬁséﬁpﬁﬁﬁ%@%@ | ﬁ? Q/Wpaﬁerbgtlcally illustrating a wet

accord he 1 nven

chédidal lfjrguessnﬁ@ dhamberr cxrtied ey momaluntingwnedolel olgaawet chemical
portion of a deck of a nppuntin dule i n greater
B[Q%Sﬁ'ng[@gém aggogg@Rce with @"ae'é‘gego Qriqfitag dnvention.

isonetric view schematically illustrating a wet

chem cal processing chanber carried by a nounting

PEFAIREDY DESLRIPINOMN cal processing tool in

accordance wi th an enbodi nent of the invention.

DETAI ABideaSisteiT, | tonl tpﬂﬁs Synimfeaiece mrlqjiece“t dre"warkpiece” refer to

"m crqQfeature rkpi ec ‘wor kpi ece”. ref

subifates dan aindlSib Hich FRiFrodeicRoft, feinied, of fipatemicrodevices
iRéRIdeA miBtdEIO8tFOHIE Qﬁrcuitﬁ‘ ‘-‘éﬁlgénfﬁoﬁbﬁﬁé el‘ﬁH ﬁlﬁ'\ Creébfcﬁh@ heads, data
or conponents, thin-filmrecordin eads,
suomg@ee@nenmnm;crﬂﬁlwd@f devices, aegu@tbgr pmditmiSheMlcromachmes or

r.oduct machi nes .or evi,ces
B8 e anlist L FEReY B8 SRR AT 488, et figY S&se they are
rinufRstigdeth nuditHe saReSMERnBRRCIntératatf eewitsed The substrates
circuits. The substrates can be sem conductive pieces

¢an pe seap@@n@uthonleﬁm deg.odopgd) pliprrwaiergor gallium arsenide
Suﬁe?%i)nomﬂ% xé’ dees, éé.f;‘.:,e\%ﬁ&sg cerdfilc S¥SstFRE&of conductive

ates) or con
pieces.

Several embodiments of wet chemical processing chambers for processing
microfeature workpieces are described in the context of electrochemical
deposition chambers for electrolytically or electrolessly depositing metals or
electrophoretic resist in or on structures of a workpiece. The wet chemical
processing chambers in accordance with the invention, however, can also be used
for etching, rinsing, or other types of wet chemical processes in the fabrication of
microfeatures in and/or on semiconductor substrates or other types of workpieces.
Several embodiments of wet chemical processing chambers and integrated tools
in accordance with the invention are set forth in Figures 2-17 and the
corresponding text to provide a thorough understanding of particular embodiments

of the invention. A person skilled in the art, however, will understand that the



pi eces. [0034] Several enbodinents of wet chem cal
processi ng chanbers for processing mcrofeature

wowespdmees are described in the context of PCT/US2004/017657

[0035]

el ectrochem cal deposition chanbers for
electrolytically or electrol essly depositing netals or
el ectrophoretic resist in or on structures of a

wor kpi ece. The wet chem cal processing chanbers in

anemtioanngy Wavd additionay emibodimehieverthat thaimvehtion heay be practiced
used for etching, rinsing, or other types of_wet

YHERUE BeverRbebthecdetalls phibere/pbpdigaents shown in Figures 2-17.

m crof eatures in and/or on seni conductor substrates or

Ct.gfnf E@B@&in@nt%f Wéteéﬁggicaﬁp\‘géﬁsiga;@‘égﬁﬁz | gf ;N‘net
o5 85 2SR DR SRE% S el oishaf e 100
thhatesradbies iqaiekofepiadr b apladenseritooli cempenents td‘lﬂaduce the downtime

|nvent|on A person skilled in_the art, howeve
fergeeintaining @g(@cqug champers) 0 J/hso preressing c\I{namber 100 includes a

/ / t h
CH%%QQ%I \9@5%@? 63% hé&sy TBY. ?HS \ﬁ%@gr gg?ﬁ% Carried by a deck

odi nen e i nventi on
wosmﬂa to&:deﬂm“tajammchjde stfesall athef ptdtxessnigodhamhdars (not shown) and
sho

i.n Fj gures Enbodi nts
Priye %ﬂ%?%ﬁé!smﬁ@ﬁt ;50 )Jop %@ﬁﬁf ?lblcﬁmdlmg workpieces.
.That enat)f@%eaﬁrﬁmﬁ%sgﬁgg%ﬁgﬁa 5%0@2%1 o or?gﬁst gor directing

repair or enent
the pmﬂsslngwﬁudomnbthmrwns‘eompmtmgapmpagiqsr tor thes prapessing fluid for

BRSFRSY 0 MCRPIEGS T hERS o i Sortl DUE erogfSl wnit 108 that
fidvdsafle head fRFto Iob@@ﬂéa@tﬁ&ﬁbr%ﬂ@ée éﬁﬂ tb %biﬂl@ﬁ the workpiece at

several other processing chanbers (not shown)
ATREGESIRY sﬁaﬁ@@omthleylge umqei d02s H&m)'l hh@rprocessmg chamber 100 is

B P HeSheigt eldihi | SR dor BRLERERgonBAesals onto a

erﬂéé@cthmg!eséélﬂm agprallyhdd ai fluier fI@tnhey;Weﬁﬁ and at least one
inmparting properties to the processing fluid fo

plestiedsi and shaberdi18ddypicaly inclusiosoa Woskeigee mwwwymg a contact
%%%%pb&[\ﬁﬁﬁ uﬁl'u?al&? B te‘?c&rncﬂ%%ﬁ?a&tg%o?iﬂgg «%cﬂﬂ) Erqgage a conductive

Iece an 0 poslI

lag/ék phehe wadrkpiece! (Whéﬁlthi@ ﬁmdessit‘@%mmbemoh% setemmling chamber
When t he processing
ar ethardypr of capsuleptha V%'iel §93tlnelﬁde§ra plusality &b fisid digpensers for

ﬂg‘&ﬁ{g' % Ellugq ﬁ%&@vsssﬁﬁé g\% %g;g@égh%é@%dﬂ Rysighly includes a
workpiece holder. Suitable electrochemlcal deposition chambers are disclosed in
(@) U.S. Patent Nos. 6,569,297, and 6,660,137, and (b) U.S. Publication Nos.
2003/0068837; 2003/0079989; 2003/0057093; 2003/0070918; 2002/0032499;
2002/0139678; 2002/0125141; 2001/0032788; 2003/0127337; and
2004/0013808, all of which are herein incorporated by reference in their entirety.
Additionally, suitable workpiece holders are disclosed in U.S. Patent No.
6,309,524 and U.S. Application Nos. 6,527,925; and 2002/0000372, all of which

are also herein incorporated by reference.



el ectrode, and the head 104 typically includes a
wor kpi ece hol der having a contact assenbly with a

wo@bkasabispy of el ectrical contacts configured tPCEU§AQE017657

[0036]

[0037]

a conductive |ayer on the workpiece. Wen the

processi ng chanber 100 is a cl eaning chanber or other

type of capsule, the vessel- 102 includes a plurality

of fluid dispensers for flowing a fluid across the

wor kpirheevessdl 102 ihcladed Qéfikegdiunit! 110 mmuntddstoathe deck 106 and a

hol d Sui t abl I hem cal
B a8 s o g SIS BRI 165 e

EuiS 19308 P ST AR SRRSO mouning

iwC{éWﬁ%b&enﬁl%lI@)OSIh@Q:has%mmDh’wﬁﬁé;a dielectric housing that is

ST T e T,
E%“ﬁ cﬂ?rgT? go gﬁgéf 6|e6 er sgﬁgblb' rﬁ%ﬁalr Tﬁlé'ffré‘ﬁcﬁm system 114

plec di sc ose in U aen

Gaﬁiﬂﬂa EanflgmmdUtcSpr@\puenhet desirédb glows t62ﬁe9ﬁmcesa|dg site 109. In
her ei.n

é%%ﬁé)gﬁ&gxf d@?)lo%@pgr | ersg{twf}%% wosystem 114 can be configured
¥/

@%ﬁ‘%?fﬁdﬁS@DmifgﬁbgTﬁlawgiﬁﬁfor%ﬂg@gﬂﬂ i@ difbction normal to

tiet woHqlidee thtotuglldm tharpmeessmgtshte 109 ed henimouptiog fixhure 116 can

be Jiangp8.cA g eiesiio SulfeRy &3 e thassd 12K engace the top

$uirfdad 8f thkl&edis hosn ﬁ@%hhﬁ%'fbdi%re HBecah BEStsnfiglifed to precisely

can be a dielectric housin chemcal ly

: boawttm)lfe(edn umit 119 p@letree;go rief deck .106has cexpaingd 1inm2more  detail

o R en TP . R R ety B8 A st Gipporent 112

@PWrosERImAcaNy P Yo ﬂﬂf)éll‘ﬂ% Fﬂﬁdr@dofﬂh@%tb@ekﬁﬂg fluid flowing through
rocessi n site 109 ectrochem cal deposition

ﬁ@@r@l 1@ For examplsy the Sreeessing sampenepbif B gandie an electric
(I/&fi #gf e?erﬁél 4 &l?asthalﬁ% e él?gﬁ@%%&&hﬁug%@géggmg site 109, a

ifonTnor nal

ﬁlfér?égh@ﬂibrbhé armuzets iorgarither fip oflfieidndispenser. The processing
fixture 116 can be flanges or r|n pro ectin
erRmMpaRent, 1fi8o 6AnalSon R8s AGY 199 e &gﬁes of structures.

Hitd6€ sBUciREs IffX fildiC fiol) é' ‘1‘94“&%&1 find LfixtaAds 116 and
Be 1% Py gt hfing iR

configure preci se e the fixe
prelcassing bomﬁwedtstm 118)6foastrm<|cﬂ|>aad1amlt m tir aredadisslosed in U.S.

pepisien s SRAE ene 0F R4S 7S BRemarRis By fefeesnce above.

' n‘parﬁ-ﬂé dUt8RREBIE Gt 129 Bf ¥ Rs88I HbY! ficfldRY B%ontainer 122, a
second flow system 124 (shown schematically) configured to direct the processing
fluid to and/or from the first flow system 114 of the fixed unit 110, and a
processing component 126 (shown schematically) that imparts a property to the
processing fluid. The second flow system 124 can include inlets and outlets to
deliver processing fluid to the first flow system 114 and to receive processing from
the first flow system 114. The first and second flow systems operate together to
provide a desired flow of processing fluid at the processing site. The first and
second flow systems 114 and 124 can also be configured to provide a forward

-10-



the fixed unit 110. For exanple, the processing
conponent 118 can be an electric field shaping

web@spntssé hat shapes the electric field in thePCT/US2004/017657

[0038]

[0039]

processing site 109, a filter, -a nmenbrane, a nozzle,

or another type of fluid dispenser. The processing

conponent 118 can al so be any conbi nation of these

types of structures. Suitable structures for first
flloomrelgtiveens thédprowessingneprhpaherite$28.16imadforward flow system, the

processi nﬁ conmponents 118 for the fixed unit 110 are )
drecessngilvid Rasses tiiﬁ;ﬂ"%%%ﬁlfdﬁw cREyongot 326 in dhe gdgtachable unit 120

i 7 . . 0 .
B8I58 0B ot aSIAQ I AL R0 5088 ENE 1067 i End socond
dlowt syistemns 12id, alao beecanfifjurédto pyoitideraigdelsehitow past the processing
schenat | %gl ly), confi to direct, the processing

£PORPNEAT 4487 ol #1'6 &%%gf?qw copfighigtiony the:pracesskd flyid passes the
Bt ofrifndMinfo_dhte? AReShieSORBOTA! nde sl through the

that 1nparts a proper
pracess#igngjtd 109d. The second fl ow system 124 can
i ncl uq'?ngi nlets and outlets, t del j ver pr.oc [

f1'ui o 1R PYRGESING: coMpQNEpt (1 ierdisaRned dn 1Bgcsiglechable unit 120.
Thec proties8ing’ 8mpda@nt | 128 chhOBe Sy SiieR HdmbraMe, for Slectrode.  In

and second fl ow systens operate together to provi de a
additiopdthie proagssingceswiongnt 126zt be lan electredei asgembly having a

i 57, S A0, b, L BT SRl o ancr
2ORRAIEHSH Sultabie o7 %%t%?afiﬁr@jn’fa@éﬂ’idl@gﬂ%c% M Werkgiéce. In still other

processi ng conponent 126. In or war ow system
embodpneniss $hagprocgsgingacemponart 126 cears ibeg accombimation of fiters,

fieinby2nkac dEERRE8T, SilBkiin, PRritahs0GenkeEn [PRERRERE that define
eindabl dlboody Torparthant] sprdlebam it ©ﬂ1rbmifgc510ﬂd'>%$es, paddle

a reverse flow past the processing conponent 6. In
platerse 05 cOthes CUBRONGMIS aksesh tot POCEE® duisspliegtyreuwerkpieces. The

BrOERESinG ConfidtE 2198 ROERMREA o edfislilatid Ccomponent (eg., a
sonsumale gleetdbe)he pompesenhghaioeplhestatpdrfibulate matter or other

di spqs in the detachable unit 120.  The processing ,
TSl mstiusits Jngtnd Prefessig. it do ROttt sdgace of the

i+ N & R i .

g 1380 R O RS RS BB i BReh R BE ) or e
tr bangjeanéd aTheresessingcecothponertt 126 inrthendétaehable unit 120 is
configuration %u'tabl e for el ectrogl ating material s .
%q,ﬁo(gdl%g \ﬁb‘?’l&ﬁ etqs_rengagt maintgpgaee or reglacement to maintain the
performance of the processing chamber 100 within predetermined specifications.
Such processing components can accordingly be quickly replaced with new or
refurbished components by simply replacing one detachable unit 120 with a
replacement detachable unit without having to move the head 104, the lift-rotate
unit 108, or the fixed unit 110.

The vessel 102 also includes a seal 130 to prevent leaking between the
fixed unit 110 and the detachable unit 120. The seal is typically positioned
between the fixed unit 110 and the detachable unit 120. The seal 130 can include

at least one orifice to allow the processing fluid to flow between the first flow

-11-



enbodi nents, the processi ng conponent 126 can be a
conbi nation of filters, nenbranes, el ectrodes,

wale@bseaetspé ¢ partitions between el ectrodes thatPdpisI064/017657

[0040]

[0041]

i ndi vi dual el ectrode conpartnments, spray bars with a
plurality of nozzles, paddle platers, or other
conponents used to process m crofeature workpieces.
The processing conponent 126 is generally a

spisHakle it GRBOMREY Wikt 0110 AndC NG Usaddng Floactsystan, 124 in the
a conponent that collects particulate matter or other

dmtaebablabueut @8t ilnumany embodinegntsc daisegl 138 i @ogasket with a

fhsct é{ﬁg@% %Eﬁ},g& ﬂ%‘ tgef!%‘ﬁgh,{fgér‘fﬁ'% fifst %n}da%é&“%r flow systems

ﬂﬁfdandt "2de Theear130her Qé@l&ﬁslsltvplcQWmOOGﬁtprééﬁiblenmember that
the detachable unit 120 is accordingly subject to

preyents ligdichfionanieakipg bebreernBat vadousi flavi wam@ls of the flow

%‘fs&%@gé‘?ﬁe og Sag egi(f g%f Eggbé sjafgﬁ%urkggsé\” é}l@lé&tnc material that

glecnizafy isolstes cﬁff@:@n@l ifing Slowe aputheyl Jow ex@ltweem thé ffinst and second
new or refurbi shed conponents by, sSi nplt)‘@eepl aci ng

tew syRtane 1ddiand 184w pHitablermaiesialsriorn thgeterlnkif inc ude VITON®
h 4

ﬁg%%d f&étm%ﬁ(\fltog 8elf”§‘ﬁﬁﬁh %Ié)}ggﬁlgﬁt pﬁl&/ﬁférf,oé%lier and other
Er"ia@enai§sel 102 al so includes a seal 130 to prevent

i1 oo e ne i sl i e
S0BRGHE 120 e Uy 4900 ot a8 140 can e
liek-peleass suniy $uch ast a €laow et avpuaralitie of i clampis, dhat guides the
-11 2005 96 PCT/ US2004/ 01765 14 i .
AoTBCRAbEGITI 10 108 drRirecaneetin WiuHSbsct B inestikdd unit 110 and
éé@regreﬁélagEthbedé’tﬁbhagléouni M JRRY tRETRSUNBA S110. heThe attachment

'S a gasket with a pattern of orifices to
asdembly| 4@ can bleowobfiguresh te roove risemaadfirsé ceesition dw which the

HBoRaRe, it oBhbis-Seowrd il rieltit §3208N o segang positon in

Whieh the dletachdis WARN 20heary BeirerfovetavoratnefiRed Wit 11® In several
flow systens. The seal 130 can also be nmade froma

embpdiments, aatbe iaflachmant agsembly d40 yoves fearaghe second position

6} gt O5apeb ¥ Y, DR LR 0 ceichabe i 120

foRRd itihé fixé® Unithe 0s efhis k36tiom ebnpeesdeb@ergeal d Bom posmons the

cell foans, closed cell silicon, elastoners,
deigpbablemiti #@ at a desired location with respect to the flxed un|t 110. The

attachment assembly 140 can be a clamp ring, a plurality of latches, a plurality of

bolts, or other types of fasteners.

Figure 3 schematically illustrates the operation of the wet chemical
processing chamber 100 for repairing or maintaining processing components in
the detachable unit. Like reference numbers refer to like components in Figures 2
and 3. A first detachable unit 120a is removed from the fixed unit 110 after the
flow system 124a and/or the processing component 126a in the first detachable
unit 120a no longer meet specifications. The seal 130 may also be removed, but
this is optional. A second detachable unit 120b is then installed by aligning it with

-12-
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materials. [0040] The vessel 102 al so includes an

attachnment assenbly 140 for attaching the detachable
wa@Rios/0d@% t o the fixed unit 110. The attachnmenPCT/US2004/017657

assenbly 140 can be a quick-release unit, such as a

clanp or a plurality of clanps, that guides the

detachable unit 120 to a desired orientation with

respect to the fixed unit 110 and securely holds the

tHE LB PBhE 1 En&Qéhda%lr‘i ¢hé iatRhHidrt akk@mblye140 with the second

attachnent assenb can be configured to nove

detaninablélmmt 128 t |Bre isecand cdetagbablgetiait hb2fMe ogni include a flow

Foler; 525 G BreTied iitetlMs 1ap6 fiab 87ARE or have been
réﬁ%FBlé@n@df é@”ﬂhtai‘ethé' pRfEcdsing &A8mbeR FOD@aAl meet the specifications

ments, as the attachnent assenbly 140 noves from
r‘eqmrerémrrmropesﬂmasnlcrqfeatuﬁ@ warkeiecg®si ti on, the

attac msnt asse 140 drives t tﬁﬁy j .

t owardnE AAV ?Pf?@f féh[e ﬁri)@es%'ﬁés '%E‘Pt?eﬁ'n co@‘g @ggéerasﬁ)t I%égres 2 and
3 e that 3D rABSnENSI ihi s bheepaiftcrahaiitenativet céﬂ%eatw@kly replaced
desired location with respect to the fixed unit 11

Witke n@utacrrneétunblwemmpmt%aWItb@uta sbuing dovg tae processing

%@l I 559 38{ @néﬁgﬁﬁaﬁg%g{ia&; ﬁﬁl‘egf gg%%ét?chg‘ileoﬁn?ﬁ 20 can be

duitkis rémooed thsim aRe rfixed amiof 10 handvtihers b@épiaadement detachable unit
&Q(;cessn ng chamber 100 for rePal ring,or maintain

@éﬁé’ﬁﬂaswﬁﬁdmma.rnaﬂehe adewaRimites- s signdiéantly reduces

6 5 T3 REAE bt SR B compared
tbhsoriventignalrdyistdrhd thét r@qmrbethefdcmpmattem b24epairdd dn-situ on the

the processing conponent 126a in th flr achabl e
tQﬁ‘ or rpgyaeﬁbemtfg%fahwéﬁr %Qe.rﬂf@é(? ?h?]g’(éeal 130

det a?ﬁi@h@? a'd@?ﬁff;%b o FJBe%sI ﬁ%rgegﬁhooﬁs%ﬁspﬂ% processing

€ uni Ren Shsta y aligning it

' ogrhponeritd 126 .aaas/dmamm@rmsumaambweplacad fromneallocation that

i tRasii aorassinta donabine dark ToBopAs T SSHE dhgre 5'Ro"hdl to move
éiﬁ%‘?“%ﬁé”ﬂxéd Wit 1480theCRBad q@4uq)¢ tﬁe fth’é‘tatéXﬁ‘hleﬂT@SZébeplace worn

processi ng conponents 126b that are new or have
froeessingf corbpehentsso Thiat le!‘HT@rprﬁuGQSI the dowmtisre 100 maintaining

e e BRSPS P 1 e B AAE7TE 14 o ot neee
t8' B& GepbEoRBA W réBfedt! taiHhe dixed umit Hi1Qur adoréowe a workpiece
transport system that delivers the workpieces to the head 104 and retrieves the
workpieces from the head 104 does not need to be recalibrated to the processing
chamber 100 because the position between the head 104 and such a workpiece
transport system is not changed. The significant reduction in downtime for
replacing processing components provided by the processing chamber 100 is
expected to significantly increase the productivity of the wet chemical processing
tool compared to existing tools.

Figure 4A is a cross-sectional view illustrating an embodiment of the vessel
102 in accordance with the invention. In this embodiment, the fixed unit 110 can

further include a plurality of hangers 180 arranged at a common radius with
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3 is that conmponents in need of repair or maintenance
can be quickly replaced wth new or refurbished

W@ eopomspe s W t hout shutting down the processi PQT/US2004/017657

[0045]

[0046]

[0047]

chanmber 100 for a significant period of tinme. One
det achabl e unit 120 can be quickly renoved fromthe
fixed unit 110, and then a repl acenent det achabl e unit

120 can be installed in only a matter. of a fe
resheck 0 atepriesfigaiafitbe fixed umﬂ&&@@r If\r@qibampaﬁerrf ol he hangers

BRI BRCEA008R 962 %50 BHEFRRHALAMRRAILS For example

onvent1 onal require

m&aehmnt cadsemtﬂpaﬂzmedan rb@let wingntHatesprimgl radially outwardly to
‘Sgtplre the entire chanber to be renpved fromthe
ct fhephangetsotdk and dostemdhe §h0vlﬁi@r§)r1§8éasamgpen position. The

Tl ERD sy ier PeuligS R LRRERY Bligel BA0F 163, o Beding ring 184

bb@\iﬂé thenbeveled guideesaifaye d68cand seaJ siefaceht85leTke guide surface
. As a result there is no need to nove either the
W?{&é”l}?ﬁ an PI‘(.'PU Q"h%»' r1@,§er|g§ qf pEcyate; seginants 'Uﬁlmed upwardly

?vﬁﬁ ihGebSRGASRIVL! The Bégﬁﬁﬁlhpq n?g%me&glhﬁﬁg having a bearing

urther reduces the d
smnﬁmmohgedmmvmdlytmtheleammgmamaad THetbeadng nng 184 can also

f"héﬁgégf[afgé'gto BISF P%%%flg{%e%a&”ﬁr}getg@@a )(/E'Faé gP ﬂ%rgtr?en material of the
N ¢¢¢ transport systemthat delivers the

wor kpl eces to the head 104 and retrieves the
wor k pT be eletédchahle hnith2(dcan inaliedss arrom 18fkhavinglzelower surface 192

A8 Bp i SR8 TR AR S TR enhihe it sEufage 194 can

bé aRshfsd Fiedray 'vﬁtm%créﬁﬁﬁgeﬂadll]—@e TihgNiuppeRrurface 194, more
reduction in downtine f epl aci ng processi ng

spaqificadiyt capbevingkiedat an eaqgie)tnamta gwtfh'd‘rebgwd@wrfas:e 183 of the

BRRPABE A vy o8 Sofebfablelwh? PR I REHEELY e Byrrace 105

éoffigired A0 4étaifritberseat A305 sid6 IchaBneRC106aadnd/188Bb, and a bottom
illLustrating an enbodi nent of the vessel 102 in

BCe with the invention. In this enbodi nent, the

fixe i n e u u

hanggmgf@-@]&‘ﬁ%ﬁ ed; éﬂ{]ﬁlg {%qur%h ?’géﬁj usIa f"%k] rwlg%onﬂgured to
rEg e this RaverGrt4e20 992 OF the detactsgists turlito120 eedt #'second rim 174
line of the fixed unit 110 or in_another pattern. The

¢rufigired to 8ngages the bearirg sudase ef the bearing Haga%heThe attachment

SRR G55 FREE 2 FAEnTHGYBIGiry OB HRRARS tr ring recoly

inwavdly cﬂnyi lbcks the ring into a fixed position.

Figure 4B illustrates the vessel 102 after the detachable unit 120 has been
attached to the fixed unit 110. In operation, the attachment assembly 140 moves
radially inwardly so that the first rim 172 engages the lower surface 192 of the
detachable unit 120 and the second rim 174 engages the bearing surface of the
bearing ring 184. The radially inward motion of the first rim 172 along the lower
surface 192 lifts the detachable unit 120 upwardly toward the fixed unit 110. As
the detachable unit 120 moves upwardly, the upper surface 194 engages the
guide surface 183 to position the detachable unit 120 at a desired position with
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contact the hangers 180 and rest on the shoul ders 182
in an open position. The fixed unit 110 further

w0 p@b0as36 a bevel ed gui de surface 183, a beari PQI/UBIV04/017657

[0048]

[0049]

[0050]

184 above the bevel ed guide surface 183, and a sea
surface 185. The guide surface 183 can be an annul ar
surface or a series of arcuate segnents inclined
upwardly w th increasing radius. The bearing ring 184

ﬁe’aybe@e t@ thetfixedrumie 1heVi THe @At e 134107 ahe att‘éiih'rﬁtﬁﬁ assembly
upwardly with decreasing radius. The beari n? ring

440 moves radalhnnwvardbynalongdhe iaclinadasyrfacs of the bearmg ring 184 to

RN st eI babiaeh, I S it ess g, SFi fRRER By ot shown)

4R hdaraoBment aesemdly 140 ead D& mandd drom pPeopen pf)glﬁén to a closed
194. The | ower surface 192 and the upper surface 194

pesitiondo; inguracdl hagRastess i tthei fp\i&ﬁ@'ﬁl@emﬁgaﬁ%@mgy 14@ dor securely
HPfo 4 SAEENARE ulPl o (R HHEGN fgpCan be incl i ned

de sur ace 183 of the
fixed unlt 110. The detachable unit 120 can further

Bncl uGeneraldanhbediniertte of Electrowhiengivakllepositieh Messelse
seal 130, slide channels 196a and 196b, and a bottom

surfasigulé75 édmﬁﬁénc“ényz ilbstestoseat crosssebtion wmanaélectrochemucal
include a first configured tao engag
qi%n@ﬁltl@w phae@eidﬂoafth@h@naelpgc%% EeRlacemen o‘éﬁ@cérodes and other

Bﬂeﬁfsm 7?& L&%nfthgufi@\ﬁnﬁ ?&‘_’I"_Qrﬁaﬁ'\tt‘%apﬁa r|]'§é’essmg chambers.

sur ace of earln ring he at
Seserabhygpédis dfalme lelEdtltaxd:bem|¢altdzatpo(srlm csﬁmhér ©00a areesimilar to the

t hat noves e ring radiall rdly and |.ocks the )
WER SR e chombarg A dascTbeb v Helaraca S Fiurds 2-48. Like
0 T

tef3ehicb haueRs AESREhaly Herf 5 %W. HRRP i FiBlfes 2:5.  For

exampls, dme processingaciansber a&@@mmdﬂmmweteehemml aessel 102 and

' rd that the fj rim1l72 engages the | ower
‘%ﬂfJeYQ‘%ZSIEQW@ ﬁ@he'@@ 'Q%MM e unit 120 and the second

r ' m LifdthpngmbRelirh 86, @I?@bfdlﬂas%”fgf é‘&ﬁp@ﬁeﬁﬂ“ﬁB Bﬁﬂ{é &8amber 100a is

rln? 184. Theradlallylnvvard motion of the first rim

ane @cttm glakh shiapingr elemgrtawefiald2shaping rovdulaeishowabsehematically)

{18t Sndfey R BePe A the Bifeesif st log ) Do bin bliking element

ddtbenysagie diRctritlindertsthai a6atrd8Ihbupfstittdensity e th(\a/\Brocessmg
detachabl e unit 120 at a desired position with 14

sitpo 10907 bedigidshapimgriemens san also be a dynamic member that moves to
alter or otherwise control the electrical field at the processing site 109 during a

plating cycle. The processing component 118 in this embodiment can also be a
filter, membrane, or any combination of these types of structures.

In the embodiment of the chamber 100a shown in Figure 5, the processing
component 126 in the detachable unit 120 includes one or more electrodes
(shown schematically) and optional processing components 150 (shown
schematically). The optional processing component 150 can be a filter and/or a
membrane. Several embodiments of electrodes, filters, and membranes are
described below. In a forward flow system, at least a portion of the processing

fluid passes the electrode in the detachable unit 120 before the processing fluid
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respect to the fixed unit 110. The second rim 174 of
the attachnment assenbly 140 noves radially inwardly

w@bk@asgoisbe i nclined surface of the bearing ri nBCL/882000017657

[0051]

[0052]

[0053]

[0054]

clanp the seal 130 between the seal surfaces 185 and
195. A lever (not shown) on the attachnment assenbly
140 can be noved from an open position to a cl osed
position to induce a hoop stress in the attachnent

rcachgy thelgfdceesingesiter €09. The! fiish antihseodetiafidvalslystenns tan also be
120 to the fi xed unit 110, B. General Embodi nents of
creligyrsghtonproyid %@ﬂ@!&‘?ﬁspﬂp"w&!@'@ Fb@ﬁﬁﬁt EFP@GP@ of the processing

! a | 0
TFRE FRSERE e plectiRlb Tafte, T (2050 551 Mg had Bassed  through the
procassirgpsitec ¢@@nt of el ectrodes and ot her conponents

chanbEgire. & bieiiEtes pike, vegpe h@?gi%?ttﬁégﬁﬁﬁﬁwbs? 100a after the
@%F&fﬂa‘bilé’ﬂﬂﬁ nﬁi@?\%f]tgé%\eﬁf@cﬁé&”tb 3het e}fgﬁmt "’f@lt() In operation, the

chem scri bed w t rence
Ee;anhabléZumB 120 ke conmécated rtoethpufiest snﬂc‘cm ds rtgéspribed above with

reIET et b IR S IR €8 e wet chom bal
Vessebrﬂé)gd@é}f{agé Wtﬂ@@%cﬁ%m@%ﬁbéﬁ{mm%ﬁbb@|n Figures 5 and

[0049] In this enbodi processi ng conponent
618& dhat woroheldsinodeésOeam sbe m{ulelklycteplacéd evith gtewi oy refurbished

field [ h h ti I g
Bletodes Tueho Suitling, divi T8 SrokEPH0 SEANEE 1Buiala significant
b@ﬂod Orairméel A &dtashalile U0 wilRvdif dlesfrédés 130 can be quickly
dielectric insert that controls the current density in

rerpoped fess theyfixed ueit 100, amvdhen alreplacepien ctelt@tﬁtarhle unit 120 with

(B PlEbo0Ea Y ROF, o JRQRf00 MO H Fraféh pf's fw Hhinutes.  This

BigpifantipGedutes 1A dbwntitge Hor pbphiring eleetrodes Tdr60ther processing
processi ng conmponent 118 in this enbodi nent can al

pemponents @empaaebioFrsIvestionahsyskrms taal requise the e‘gmponents to be
P%%ﬁ%do%l ﬁ)ja HftHE $50l érgl%%gj]re t@et%}ﬁlrg ERMEE Y 4 réfBved from the 'A

shown T n r ocessi ng
topiponent 126 in the detachable unit 120 |ncludes one

or rmre el ectrodes hown schemati cal | nd tion
pr oceABPHPr RAvtasR ?159 RrefesHiNg é‘iﬁ@ﬁ%&ﬁ? us/? atﬁh@ electrodes

AR oo ASEESIRY CRIRAIS {3 2o Boelipbiellnty 120 can be

féplamdsfroand locationathat isceasily deeessibkiubadénothe deckal06. As a result,

se 08 Bpipett i pvauaitis thadielalit 54E 4 heall 104, or the iftotate
dRit afdErberdptade WEMPBFYRsIME cBRfgHEHd!Y Thig further reduces the

downtime for maintaining processing components because the head 104 and lift-
rotate unit 108 do not need to be repositioned with respect to the fixed unit 110.

C. Embodiments of Multiple Electrode Electrochemical Deposition Vessels

Figures 7-9 illustrate aspects of embodiments of vessels having multiple
electrodes for electrochemical deposition of materials. Many aspects of these
embodiments are described in the context of having four independently operable

electrodes in the detachable unit. Each electrode can be controlled independent
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-15 WD 2005/ 001896 PCT/ US2004/ 017657 reaches the
processing site 109. The first and second fl ow systens

waeansabses be configured to provide a reverse PCDWSI004/017657

[0055]

[0056]

[0057]

which at |least a portion of the processing fluid
passes the el ectrode after the processing fluid has
passed through the processing site 109. [0051] Figure
6 illustrates the vessel 102 of the chanmber 100a after

f“?he dshaf '?@%t?odé“é %uéﬁotﬂé?seMﬁ%I@éthﬁﬁ‘%@nt Behbfite 2n individual

| xed unit eration det achabl & unit
currentindensitd that cée rfamaml eomistaritlor #andekange elynabieally during a

platine chelee Stapie BIRCEeRTa" APty s Sndmas 465! Torth in US.

' F{éﬁit o;ginesuém r\Eisg0979@4955@5%9@66%91%%%9/866 463, all of which are

ectr es can be qul ckl Yy rep aced Wlt new or
helfaml ihadrpdrated duyt refeeanasi. t Welditiortally: itnyilldberapmeciated that other

hod TR RS S PRI e1as s VFaRlt Fafinavkr 3hofbination of two
Slaﬁwl?@ cltitodey sucAR¥emhe ihoantiditisinoteithited fo Hahing fsift electrodes.

then a replacenent detachable unit 120 with new
eI ect Figies 711;oaazmss;-§ectt@mau\new ilusteating a vassebAOBfhaying a fixed

v 4P Bipicthe Padl fRBenle S PMEE gt MoWHY Hid E detachable

GﬁrWOﬂQ@b&sﬁ@W%a‘b@é fPtheeitddnmit 462 s ISuvralh@pects of the vessel
require the conponents to be re |red in-situ on the

40Barersimiauia thaseeot the chaghait @nsethusnifiee eferenge numbers

s B g A0TSR 0s con

RIea&ASly Bttaclhed to ¢ind ﬂxé&@.lnlltmomesvﬂngttaemttﬂmnwnttaskﬂibly 140 and
can be replaced froma | ocation thﬁt

aea@%@. 1A Bsrirscrions aleve. 106 Aetasnable, nEit 404, ga acgordingly be
r{;ﬁlefﬁévﬁ d OF? r40§hﬁ ef %P@g g%tﬁga roHPhe tagedé}s‘%:fiiged above with

at e ace
wspeesm trng embpdinsarits shﬁWnsnﬂ-'ugmdeer amﬂﬁces t he

e hehg e il 40 s, BeCisdd 49 Baviag, 2 JEJS«B%?%M 414 to
@'?n%étZHQSﬂbW 6’?}?’6 l\/ﬁ%élh ‘ﬂ%ﬁpﬁﬁéuéﬁtﬁé‘@héé%m Gn'melﬁé?/v sfstem 414 is

I ment | e El ectTode El ectrochem cal
ma@q»articwm embsmment[amﬁa]r r¢tiflpwr eysteroli14 kdescmlmdeabove The flow

B 51k B o0 ROFERER, B0y T A 410, or the fow
Q%tél’n' 8 £ calYyty a topRsihatio of (¥Sfuid passageways formed in the chassis
410 and (b) separate components attached to the chassis 410. In this
embodiment, the flow system 414 includes an inlet 415 that receives a flow of
processing fluid from the detachable unit 404, a first flow guide 416 having a
plurality of slots 417, and an antechamber 418. The slots 417 in the first flow

guide 416 distribute the flow radially to the antechamber 418.

The flow system 414 further includes a second flow guide 420 that receives
the flow from the antechamber 418. The second flow guide 420 can include a
sidewall 421 having a plurality of openings 422 and a flow projector 424 having a
plurality of apertures 425. The openings 422 can be horizontal slots arranged

radially around the sidewall 421 to provide a plurality of flow components
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enbodi nents are described in the context of having
four independently operable electrodes in the

waedaohsbs e unit. Each el ectrode can be contr oPCEUS2004/017657

[0058]

[0059]

i ndependent -16 WD 2005/ 001896 PCT/ US2004/ 017657 of
t he other el ectrodes such that each el ectrode can
generate an individual current density that can
rerrai n constant or can change dynami cally during a

ik i t
|Il ctr d[éésb‘?éllﬁrem%r&?gﬂro t@v I’?% ﬁﬁ%&%ﬁéﬁ p@é‘éﬁqﬁgﬂm :Tg‘ae Iﬁge]rtures 425 in

thesflow PrejeeisiEn be/:Bplirally of eionged aihtsas, other openings that are

iﬁh&hﬁeqi @h&a,r )erq%pn%:dn @Hgoraa ?g wﬁhﬁgg r 424 receives the radial
mo%rﬁg%én@f ferr? tHH' bbé’ﬂ\lﬁg@' £8P T AN ré&ﬁé&%stﬁéamom\tﬁrough the

any conbi nation of or nore el ectrodes such t
apenmnese4ﬁ5 ok wilb becappreuat@jtne@ tmgopaglngelﬂﬂz and the apertures 425

T bl Sftabnt, TGO, A e 425 ca
ﬁ%étQHé%vP Padnglly iﬁWﬂ'H}y Wﬁthéﬁhﬁém@%aﬁté@%v&dr@ty, or the apertures

ovvn) and a detachable”™ unit 404 rel easably
4@5 gZahdie eantedtupwardieat argreamgng@ev@nauhea@rp@etséloum in Figure 7.

e vesse 400 e ot o Ao
166 A0etifes i ety BvecBn fGRLBh, LG JRTIQ-46°, and in
SONRANSPEEific BnibdihentdtHd apbrurést earh bkl carited tuphtdiyaat an angle
be reI easabl attached to the fixed unit 402 using

°-48senbly 140 and hangers 180 as

descr Eﬁgj,@ﬁ%ﬁt 40D gghlﬂm[uﬁgué‘ 'fltelaggﬁa§?ﬂ Jpsert 440 for shaping

accor refroved T rom
#ieoelecirival fidldis) bhdwdirstidgsthei flovd oflprueessing ﬂuldaapdalme processing

SR f‘%ﬁﬁif&?ﬁ%hgﬁ&tgénf?%&m@;@ G Ragiutr ETObRMPIeR o the processing
%rﬂﬁgﬁ%ﬁﬁf ?'I%‘H‘% éCh | Gt Y l?hﬁe%i%\é’goéb&feoc?ﬁiﬂ'\l@%mbodlment the
ro aSSI S | ow system 414 |s

foesld greaping uiwrt MMSnarﬂrstoparmhen f442at with anfisst st M4BE4 a second
descri bed abgve. The

QSR PR AL o APOad HEhdd3bo il Bk BRetiancrazs witha third rim
JA8W TRESSM 14\]4?41?3 ﬁ’ﬁ% a%@bﬁ@ﬁlhgﬂﬂfa ('Pt)nefﬁl'éi'rﬁn 443a and the

passageways orne e chassi s 10 and
smmchmm dipdefing a second lopening 444b, camisthessenmd nm 443b and the

di
TN Tl i ——
ér\f?@?tﬂﬁj %ﬂ/ﬁ‘@hébhﬁl 4aBt othﬂshf tﬁétprééé%nﬁg“fmm ‘bbﬁ flow into a

having a plurality of slots 417, an ant echanbe
rereverthehanoels441.7 Thet thirds rlnsﬂ%poand dhedweir1 445 define a fourth

g{')é’r%lﬁlg %44% “f‘ﬁefflle?&v srh%%%n l luxittzﬁlot Qﬁd e %%]?qgfgrarélg\tached to the
fixed unit 402 by a plurality of bolts or screws 448, and a number of seals 449 are
positioned between the fixed unit 402 and both the field shaping unit 440 and the
weir 445.

Figure 8 is a cross-sectional view of the vessel 400 shown in Figure 7 taken
along a different section that shows the interaction between the fixed unit 402 and
the detachable unit 404 in greater detail. Referring to Figures 7 and 8 together,
the detachable unit 404 includes a container 510 that houses an electrode

assembly and a second flow system. The electrode assembly is one particular
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[0060]

[0061]

[0062]

[0057] The flow system 414 further includes a second
flow guide 420 that receives the flow fromthe

wanisohsober 418. The second fl ow gui de 420 capcT/mstoodel7657

a sidewall 421 having a plurality of openings 422 and

a flow projector 424 having a plurality of apertures

425. The openi ngs 422 can be horizontal slots arranged

radially around the sidewall 421 to provide a

Onbbalnmént of thi! pracessing reomsonerit 7 280d26Q WD aBo%e, and the second

PCT/ US2004/ 017657 pr Oli ecting radial ly inwardl goward

flow sysiempis) e oparisular Tembagupent &f ihes saoni, Jow| system 124
i 0 i .of .

GoRUBEUAGRL  The TothalhBl 51 iR a1 PAREADly Sdchable to the chassis

4ﬁgié§| Idysfs,f:nhed ddboveThdnf thisv gmbpdiment, 484 canteineesStheancludes a

radi a | ow conponen fromthe openi ngs 422 an

PIOAIRE f SMARIS QT WIS b2 Ghet dRne. BT Beoiaampptimants 513. The

%ﬁé%’oﬂ?rﬁgnf Swh ri}?Fﬁlﬁ'Qé 9nd 8% our F&%nﬁiﬁrﬁéﬁt@%1 3, but in

can have several ditterent configurations. For

@mgnprﬁ)odﬁmenmometwrﬂainéﬁm 6aan ipclodecanyt membepof compartments to

radially jnwardly wthoyt i ng_cant ed dl r i

et eleetivaea Jadlisiali. dhia Gemamugianty 516 ey pBi define a part

wESC(H}PQO\;\I@{??% kRroRlBRWRIER ﬁib&éﬁ&%d fluid 1 RRr tur es

can accordi ng ve afn inclination ranging from 0-45,
and i Tihe second|flaspsystert of the dlaetachable unitahe4 inclades am inlet 515

Gbsividen i Tow tife A5 I3 S8 HRRENG4D2 dnd g Sltet 516 that
@,&@Q/g GtheRAA i ron? 1thé kaphpeHmERR 84 3CtiRi kel specific embodiment
fie s) and directing the flow of processing fluid at

showipirobiguse Sgtheflow. systemidild in thadpeddiniid@¢ furthey ingludes a first

R st bR AR "SRR I 5550 2 et EfREGREnt 51, o

sstpdl ¢diinel B26b Bdt@edn3Rafirsidopersing 444b0antha secontistompartment
artition 442a with a first rim443a, a second

B3t i itbid 4ehanoek H2A4es hedwaeni feiatird anening ri44c and a third
SREbAIER, S35 A 8 Byl ol o784 eERR e Ry Bpening 444c

andl atfberth seapdtment 3¥Rb define a second openi ng 444b,
and the second rim443b and the third rim4%%@ defi ne

a t hi Fee ygeseint0Q.alro inplides aRdnigiacesloment 500 betyeen the fixed
ﬂﬂ?hﬁﬂeandathﬁeﬂétgéﬁébﬂ%atyﬁif‘QO@ rlh%fs“énfb\bﬁfmé‘mﬁ@ﬁe if8rface element
processing flurd can flowinto a recovery channel

830 is Eheebhhavingi an gldflitped openings 53245 ddibwnBuid communication
e theh ahanTels aatas snd the onesponding compartmiehts 513. The

seal is a dielectric material that electrically isolates the electric fields within the

compartments 513 and the corresponding channels 520a-d.

The vessel 400 can further include a plurality of electrodes disposed in the
detachable unit 404. In the embodiment shown in Figures 7 and 8, the vessel 400
includes a first electrode 551 in the first compartment 513, a second electrode 552
in the second compartment 513, a third electrode 553 in the third compartment
513, and a fourth electrode 554 in the fourth compartment 5613. The electrodes
551-554 can be annular or circular conductive elements arranged concentrically

with one another. The electrodes, however, can be arcuate segments or have
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fixed unit 402 by a plurality of bolts or screws 448,
and a nunber of seals 449 are positioned between the

wo 2oosdosmé t 402 and both the field shapi ng uni pPCHES2004017657

[0063]

the weir 445. [0059] Figure 8 is a cross-sectional
view of the vessel 400 shown in Figure 7 taken along
a different section that shows the interaction between
the fixed unit 402 and the detachable unit 404 in

BifRA Hapdet and arfBRigeridrtgl R thisdshbadifmaHtd e8ch cw@éthsue is coupled
t he detachable unit 404 includes a container 510 th

ko e slegiriealeconnrpdor §60ctnat yexdands: theuahd the mntamer 510 of the

ORI i Ak PO B oA s iy, 1 eloctrodes

BEOBHUS Al sdviPpriide b2€oriktant cheentalmueghsutda tokating cycle, or the
second flow systemis one particul ar_enbodi nent of

cueesktvadgh one ef/Bosenof dhe elraitadese?d kb canthe changed during a

bS] &tie, 300l id o BaRRRET HerpdtEio e foliiece. Moreover,
bheh etedtrdeeta® Havens unitge eurrgiitithat I giffefenti thiadethe aurrent of the
vval |'s 512 that define a plurality of conpartments 513.

other elgdegdase enbodi nent shown in Figures 7 and 8 has

f
cgﬁ{ al her %O% (r:lg uﬁ?l’ t%;'é%@ uﬁﬁn{tﬁ gb%%npaﬁlﬁe%f¥|§404, and the

tlectiodes e 5616554 eoperatiestogetheri doiaptovideTha desired flow profile of
conmpart nment s 513 can, al so ﬂefl ne a part, of

cond, . )
prasgssing: iyt %ﬁtrml prefiie &t dae p %slﬂgjs‘é%ﬂagl di, this particular
c t t
SRAREE BRCERERSPH P G0 BRRIELREIARAE S13 ana 415 anc
pbssemklwbugmsthef fitsh fldw el dil 6. 4Uheaﬂ1ddaﬂowahbet blﬁlreates with a

5, e 06 P o Y B ST 420 v e
bhfechb%e?yﬁ@é‘nﬂlénétﬂet' 'b%rﬁdﬁ(%f’ the iffuidt PAWing dddn across the first

i ncl udes first channel 520a between the ant echanber
alegtradd 551‘ vissthe: chpaneln®2fia.5 The. upwsest Suig Bowrtheough the second

20b bet n_the first open 444h. an ng. .
EoWadadap paskes oy RECHAR Atpedrffadebi 3B et opening 44a.
Therfnlstog@etraae HHAcacdtfidinghyhprotid es0amp aldotiddl fleld eff@eﬁlveﬂy exposed

fourth channel 520d betmeen the fourth open

tntheapriosessingcsitept9Q Hyergb the firgomening é%a%tegmeddw the rim 443a

B R 428 P 5L R oo G 500 iy shapos he

fialbosh thenfirst idhsctiodeeb5 feecotdimgid the configuration of the rim 443a. A
portion of the flow passes upwardly over the rim 443a, goes through the
processing site 109, and then flows over the rim 446 of the weir 445. Another
portion of the processing fluid flows downwardly through each of the channels
520b-d to the electrodes 552-554. The portion of the flow passing through the
second channel 520b passes over the second electrode 552 such that the
opening 444b defined by the first rim 443a and the second rim 443b shapes the
electrical field of the second electrode 552. Similarly, the flow through the third
channel 520c passes over the third electrode 553 and the flow through the fourth
channel 520d passes over the fourth electrode 554. The opening 444c
accordingly shapes the electrical field from the third electrode 553, and the
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530 is a seal having a plurality of openings 532 to
allow fluid communi cati on between the channels 520a-d

wan@shseor r espondi ng conpartnents 513. The BEHUS1084/617657

[0064]

[0065]

[0066]

dielectric material that electrically isolates the
electric fields within the conpartnents 513 and the
correspondi ng channel s 520a-d. [0062] The vessel 400
can further include a plurality of electrodes di sposed
bpehing 444d ehbp@d; ehel e:qdctﬁkﬁaﬂl flellm frbhetlteﬂ:md'tl dMEIHcthevﬁM The flow
in Figures 7 an the vessel 400 ncl.udes a
Hesepagres %squgfh ﬂw] gompasimets A SxE dne é{e§§%lo‘?m through the
Pﬁég,ﬂge 552 in the second conpartment 513, a third

rode 553 in the third conpartnent 513, and a
f our t Mhid dowr pdxfil®Sd a mevérsef fowt in wmarthermlectﬁddbs 551-554 are

The e] ectrod 551- 554 b | a
SOWBSEeATL T e boCassIag s Tohsarbal egﬁbl%riuuﬁ#'swee matter in

00 RessTRPILISE A5G DUHE Wiiln 02,51 S g away o

mmq:msdasﬂmg sited IO an@heedownsireamhlcenﬁgwwonerst expected to be
i.s coupl ed el,ectrical nect

h tr
Bagtufa” disebia S0 irapRyiabie “eBAvSHSR  betBisy PRE SR sublect to
g@ﬁéﬁéﬁﬁg' %bméé a41914 S%icGREP rRaftélethRl /E e88se defdtts on the plated

ower s y. The e ectrodes 551-554 can each provide
surfacs bhatwarkpieeat t hr oughout a pI ating cycle, or the
rodes

h
o behenaSaiind i etledi®l fo Sgnkitany S44GE i dGknfimé associated
%t r@ﬁfécir@‘h@ltnﬁl’é"’e%&r‘o@@% c@mparedve 'dsmitipeceleMpbsdtfical deposition

each el ectrode can have a unique current that is
dhambeent Refaminghte Cigure  adfof he elechiedes 586dt5%4i6an be replaced

HBB TS b By bBefina e 4aiBinei boddfon' 0. removing

ﬂi@efﬁ@cﬁé!ﬂ@tthﬁit 401 gromi the dixédsuniedd02 OWositloﬁlrlge aofreplacement
processing fluid and el ectrical prof| | e at

deteehablendnit pith neyo elaciogss sinder the fixes Uhit S angrinen closing the
JHEchGRPasiol, tAd; BRofNe ik BBERRER Lt 903 121668 exterally

of tlliedfl)fédaunit nea, bnfa;rerabesioe’stdotmeeﬂdnt neanhcthrddgh the top opening

it T B S35 B8 S5d oh Bbfgnal chambers.
b o g i e it 5oyt saves tme
cdnapaeexbmnl coﬁk/emlqmalcténaﬁﬂﬁbrpdm:sehtmu’gﬁdtmmh@wnsert 440 does
Cé ? ) bgzrgm%r\]/%dtahnd Ihernsrtelr%q Ili]ecl1 gThe e?ectrodes 551-554, in fact, do
not need to be disassembled from the vessel while the chamber is off-line
because the replacement detachable unit can be ready to install as soon as the
detachable unit with the worn electrodes is removed. The electrochemical
deposition chambers with embodiments of the vessels 102 or 400 can accordingly
be brought back online in significantly less time than conventional chambers.
Figure 9 is a cross-sectional view of another embodiment of a vessel 400.
This embodiment is similar to the embodiment shown in Figures 7 and 8, and thus
like reference: numbers refer to like components in these figures. The

embodiment of the vessel 400 shown in Figure 9 includes an interface element
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The first electrode 551 accordingly provides an
electrical' field effectively exposed to the

w@e@sosspag site 109 through the first openi ngpdHE82004/017657

[0067]

~

[0068]

¥

: mtusgﬁmlanlqpmga

defined by the rim443a of the first partition 442a
(Figures 4). The opening 444a accordingly shapes the
field of the first electrode 551 according to the
configuration of the rim443a. A portion of the flow

Baosiesving VR igdksket0 820 ér’ma ar Ilrﬁer463@t @besgdékét)mb &éﬂe be positioned
gﬁocessn ng site 109, and ver the rim

twern kg f'XG,dLS'n'tAQfQ?t ard th%@?tﬂ%‘ﬁb& Uﬂﬁéoﬂr gpddhe rmger 630 can be

Blstoeblif o SRURIRIAL Y UCRLERAAR o FclNCABEN 3} liner 630 can

beow m@mbmd hcrromuar tthat estapsd bubbln’selorSEéhlcpmeematter in the
over the second el ectrode 552 such that the openi

gampagEneHs P vy ta H@Vﬁm e ifram Amigrating %H‘%E@?ﬁasmgrﬁ'te 109. In

42 Eebe LU e TEbSHH ALIC PO BT B 539, between the

fixedh oait 4820ang dses detavhabld it 404 rinl aebe:darméamﬂﬁﬂmeaﬂdw for either a

R A8 o B b . 551 o, o

B S3uncey B0 RGArRAN 1508l B gl esd rom e
Bletirogas G5/163.54 trouglp e ngrrédplcmchhgphannele 50=ed to pedvide ions for
L HTVEE A U SR e T8, 0 ke B o puraiy o
M%%?é%b s‘é@gohé‘ bBYRIBNEASH tf@&bﬁbaﬁﬁ%nt& @A8Hndlbt thefdHtinels 520a-d.

g_ is areverse flowin which the el ectrodes
BewetaS%O caovhres attached tmihetlh@rpﬁl’cﬂ:ecsﬂlmg\tem@ el@gnent 610 can
icul at tt.er in the

§ 52 @qcﬁérﬁ %3% %F@& C&ﬁ?ﬁer&l ectrodes 551-554

are cahélmbamerﬁtr@rrthet Des gl OTE 8ho@NSint Engmﬂ@g iBhéxpected to be
downst r eam conflguratl on is expected to be
s where: bukliggiang padiculedr mptipscheate defects. It

par%‘? H%g%%}ig{r% {h@?QQ%gﬁQ?%gb %Lﬁ&‘?@#ﬁ& fﬁ‘iksjalr beles or particulate

can cause defects 'on

piatice frons veActting the procudsiricesiee 1D006Be Vbsselefeshddf in Figure 9
is expected to significantly reduce the downti ne

a@y@scatb@ousz i aré?_llcaapﬂ@ e OpecieestIngdid s used in the fixed
I
SRR SnbfpPEEBA) 8 8IS S gABRERAO8 yr i s

EMbOEBﬁeniamédetai}hbbtasmer\ﬂa(}\carebeei meniodee that allowd jons to flow
P gﬁwn{h%gccgrm%a?ttn%gn%g rggl%t toa%ﬁeegRanélgOSZ(g gg%d gut does not allow the
processing fluids to flow between the compartments 513 and the channels 520a-
520d.

Figure 10 is a bottom isometric view illustrating various aspects of the
vessel 400 in accordance with additional embodiments of the invention. The
vessel 400 can further includes a first fitting 701 to couple the inlet 515 with a
supply of processing fluid and a second fitting 702 to connect the outlet 516 with a
holding tank of processing fluid. In one particular embodiment, the fitting 701 is a
female fitting and the inlet 515 is a male fitting, and the fitting 702 is a male fitting
and the outlet 516 is a female fitting. By having a female fitting 701 coupled to the
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the detachable unit 404 fromthe fixed unit 402,
positioning a replacenent detachable unit with new

web@shosges under the fixed unit 402, and thenpct/oStongo17657

[0069]

[0070]

[0071]

[0072]

the attachnent assenbly 140. Because the detachabl e
unit 404 is located externally of the fixed unit 402,
an operator does not need to reach through the top
opening of the fixed unit 402 to reach the el ectrodes

- j [ I : ' I i i
PN ED A2, B ERCHERG, P07 oRBRADRS She Ot €, tAE fopgssing fluid
sy dine €antoniy becompacted todthednlet bl bana thehanesessing fluid exit line

AR okl B BTSS! THSHFERAlEh RESRARy crure
tﬁééetailcﬂaf){%flgnq ﬁ@4 ié‘hﬁfstéﬂ%@@brbﬁeh?. di sassembl ed from

the vessel wn e chanber is off-line because the )
r epl aEigueat! Ocalsadliusbitates the atachment gasgmbly 14 imfurther detail. In

S Patisliment ife teRPrintdinseioy JubiotRids 2 Ry By 708 and a
Wit 7 east BRE S tHY clbhfd NR$ Betwedk g fipst pi¥itidiRRaving a first diameter

accor di ngl be brought back online in significantly
ard @ sécand pesiticn having asecond siayaeter lp@@%@n thefirst diameter. As

{,@S%g% Zgérﬁg\%ﬁ' %2{:}8\@(3%&?@'@?@?ﬁ{rﬁiﬁ?@ﬁ&ﬁ@ﬁhé’ge&nd position,
greb@idiiest osthedlahp M@ 708 Uetreuybstio clashp thesdetachable unit 404 to

reference nunbers refer to |ike conponents in these
theglixaskunira@2. enbodi ment of the vessel 400 shown in

5005/ bigtss d USTRER Pk s Rl BT DY aysselageopanoe with the
iavention.| Bevefilfeatiines ghFigerre d2Careasimiller fwttidseatestribed above with

between the fixed unit 402 and the detachable unit )
spechiniFionees Yrkt 6be vesselyeD0 ahewaéejﬁgwet . has a fixed unit 810,

?ﬁ%@é@&@ gﬁﬁig%ﬁ%ieﬁﬁﬂféﬂé%%?ﬁqhérfi>{$d4l%f ST@EX a clamp 830,

ane or ter that entra
hndd Eincinterfaceaeliemant 840 betineen the fixes uridb 8 8randkthesdétzghable unit

85D B S b QS BEASHRE AP 8T 400t
{EJ&"\‘/@SSEF Bgéqgast Q‘?ﬁnHF!ﬁheﬁﬁ@eﬁé‘éé’"é%?néﬁeBM lanedhENessel 400 has a
2 and the detacha h the

chabl e unit 404 in accordance wt
plaoer interfadce alement 838k war d f.l ow system or a reverse
flow system In the case of a nenbrane, the Iliner 630

B30 . "EmuRinERRN G fiaged e hAMIRHIRAnodi B8fchble unit

aSS 1T Ull
correspondi ng, channel 520a-d to ov,i de. i ons for.
ol 2t | RES Gt egis Qasarned’ gpove amh FHeIc ot Chfriages under the
&¥hbars RAuital Bhd'@mdve e detachable units. Several embodiments of
carriages are described below in the context of the detachable unit 404 shown in

Figures 7-10, but it will be appreciated that the carriages can work with any

detachable units of the invention.

Figure 12A is a top isometric view of a carriage 900 for installing and
removing the detachable unit 404 (Figure 7). The carriage 900 can include a
bracket 910 that mounts to the underside of the deck 106 (Figure 2) of the tool.
The carriage 900 can further include guide rails 912 and an end stop 914. The
guide rails 912 receive the slide channels 196a and 196b (Figures 4A-B, 5, 6, 8
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di screte sections positioned in the conpartnents 513
and/ or the channels 520a-d. The gasket 620 can be

watdaobsds to the liner 630 so the interface el pOEOS2084/017657

[0073]

[0074]

[0075]

can be installed or renoved as a single conponent.
[0067] The enbodi nent of the vessel 400 shown in
Figure 9 is expected to be very useful in
appl i cati ons where bubbles and particulate matter

Sh@ a9 R #et énd ktop Mh'eﬂ%%@p& ecuRded! poitign bhthd dekichable unit
630 should further i npair bles or particul ate

404 t dn qpeoaﬂqreaamon@ratcpreslpﬂasc@@sdetgcaabl@ urib404iiong the rails 912

be useful in
iR gRra et lot BoRests Bid eof R o3, S s Weed i n'the
f i xedFigupe 1128018 abottoet isumseisslioy lﬂthstrailngsadm%nalrespects of the
the detachable unit. In such an enbodi ment,

eriTiagn M | The casiroe 290 ean THEhsF ali‘f"éu'éiﬂaﬁ“ acmﬁxgr 920 having a

%%ﬁcﬁﬁe@%’gafgﬁdﬂt%ﬁq TREREOLETALE ard ndVed B§ the shaft 924. The

éd;]tubﬂﬁ‘l Q@% ;dowftg%%ﬁm(l)%cg]a:gﬂuam&mm'ma'&ﬂ@ibmdhehnﬁers 926 and
channel s a- . i is a bot

pestiened i @ jeinti99%s Tﬁ"&t rqfﬁ@tl%p e ]hé’§'ﬂ&:?§09ﬁd"lglbé rotates the rod
%?§ 3 hirf 4 orhtaé’fgjflcﬂ?é]gg afldt Ipu%gghé ;78 tﬁﬁgeﬂi ifefHISa detachable

e |nve tion vesse can r 1 ncludes
@nit,i thetadtiiator 92078 Imbved dod Erst rpfe)sit'rdneas Shéwni mrFlgure 12B, and a

SUpEE%PIet wblt 35 e EIgiid 46 Tafls HiEaq e, atusor 636 °then lifted
‘Fﬁg A ?l,%?% 5}’801 iRQI"g’ a %EC@H& peRftidnC WHiéh eﬂ‘ﬁ@@é ﬂ:ﬁ"eﬁﬂer"s@% to raise the

emale’'fitting and the in
detashablii unit 404 tartbetfhedf unit Aﬂ@ 782 the astuatoe 920trotatgs upwardly,

P e Ui Risshircdudh 50Rh i & BBy 58 UGk the bracker
g/ %Qﬁu@ﬂﬁﬁO '|§‘|h%ld ﬁl%éﬁ%@cénmﬁ&ltfdnt b @ﬂldl?@Zthe handle 922

coupled to the outlet 516, the processing f
axnpw glongrtbe shaft@adsothatdhe denge 939 suppartsi tae f@mleaﬂaZ

to th %(gffsafréqng%,ﬁ@ %ulrm%r'%ﬁm%%a#ﬁ?%&ﬁ&s}ééjﬁ&ﬁ%ﬂ@%ﬁg detachable

@R WithSandthér, First, dRé aanadde 900i dnstds itisati thet deétheltable unit 404 is
properly 6 gure 10 also illustrates the
mnqeﬂmahgn%wehbﬂ ixeds yoit 402 upepend.dée-fariaga ensyres that the inlet

%{%%ﬁdrﬁﬁth@%aﬁjggecgpg %%@ﬁ[&&n %J&élngvlgl;éc% ‘Je§<llt6\|ne Third, the

éarﬁﬂgb ehalesENit @akl 6 tingtal iahdaeniove the @etéchatbled,lrﬂltwmzta because the
and second position having a second di aneter

Qmﬁtqrf@qq nak n%ﬁ:dafﬁ;hgld thgsdetachable unit 404 agamst the fixed unit 402
while simultaneously operating the attachment assembly 140. Therefore, the

carriage is expected to further reduce the time the replace one detachable unit

with another.

E. Embodiments of Integrated Tools

Figure 13 is a top plan view showing a portion of an integrated tool 1300 in
accordance with an embodiment of the invention. In this embodiment, the
integrated tool 1300 includes a frame 1310, a dimensionally stable mounting

module 1320 mounted to the frame 1310, a plurality of wet chemical processing
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the latch 710 noves the clanmp ring fromthe first
position to the second position, the dianmeter of the

wa@b@sporsperg 708 decreases to clanp the det achabtBUSIW/017657

[0076]

[0077]

404 to the fixed unit 402. [0070] Figure 11
il lustrates anot her enbodi nrent of a vessel in
accordance with the invention. Several features of
Figure 11 are simlar to those descri bed above with

ERSABEEs 1976 Shd eSpllrdily of hift-roesteelni)9380.0Whé ool 1300 can also
Figure 11 has a fixed unit 810, a detachable unit 820

inelustes @b Itiansporc Susies t 139Ge flihee @HItiNGs TOOGYle 2 13RAnparries the

Sittessg b s ha oo MRt Uhibs 1486 ahd tnk #ifsport system
1390.c TRRORebER SRR bRocaseiREth&AB0erN d3T Hién Ves $6dl 143@03 can include
is that the vessel 800 has a non-pl aner interface

vesseimbagng fixad unils anskdelachableriiisas geserined akeye with reference
| enent D. Enbodi nents of Carriages For

ﬁ’n‘g‘QHFﬁﬁ %’j&germvi ng Detachable Unit [0071] The

chanb®he freAe ridiedoptey ot a300uladar plurality & posty 18¢¢sand cross-

under the chanbers to install and rem)ve t.he
basatitdb that aietwelded egeihet il dNRBAEE kKBEWN dA the Afles The mounting

BRRESTEALTE S 108 B SRLEss Rink? HFHEE 0. 1o one
emwtm@mtedhéfmbuhﬂm qaodiulegé820ads cariedvwby ftressrbars 1312 of the
frame 151P. ribermeUniAgMIAUE d320; caboigad giegetl ‘on the floor of the
f&a@lﬁf&abt bf}%r%ﬁlﬂcﬂr@gfﬂi’bﬂﬁr%@go&ﬁﬁ%ﬁ@b' e unit 404

e carriage can 1 nclude a bracket
910 tThe¢ mounting module 132feissadigidf stabée stokturédhat maintains the

é o 5 thﬁé btpgﬁgér? 8‘19 Th SRl ha (?Qg%%gpigﬂqtﬁ\b&shq%m the lift-
1 i n

Qﬂ%t‘é l(l"izlfﬁgnrggg énd QHS tYaﬂ1§dEﬁt §i_/étgﬁlv\%ngogdl)88]&gﬁcﬁ%¢ the mounting

mmesnzmmmmestﬂsanummoramgld lreddras atsmnltbqwtlar@agt@ structural

d d t f.1h habl 404
Bl omOaTRY JB g, he, FELE PR 04 a8 hpsrpofetween the
wbethehhigall @réées%iln’g dh@htierghqesmtm@atﬂ-mtm@ ‘Unﬁ@gﬁig@@ and the
the end stop 914. 0{%073] Fi gure 12Bis a botto

tramrt smstenewasam mwtaaha@ea@@rthmﬂalArmbeeegpQﬁt qf{ee mountmg

SR 15230 el e R, Yt ek RS/ 34854 positoning
tlehieats a9 Pretibatiogdtionsoioe hdsitionivey sheprodsingTbkambers 1370 and
the lift-rotate units 1380 at known locations on the deck 1330. In one embodiment
(not shown), the transport system 1390 can be mounted directly to the deck 1330.
In other embodiments, the mounting module 1320 also has a dimensionally stable
platform 1350 and the transport system 1390 is mounted to the platform 1350.
The deck 1330 and the platform 1350 are fixedly positioned relative to each other
so that positioning elements on the deck 1330 and positioning elements on the
platform 1350 do not move relative to each other. The mounting module 1320
accordingly provides a system in which wet chemical processing chambers 1370
and lift-rotate units 1380 can be removed and replaced with interchangeable
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[0078]

[0079]

actuator 920 can further include a rod 928 connect ed
to the lifters 926 and positioned in a joint 929. The

wo eaoanisme of t he handl e accordi ngly rotates theCcT/os2004/017657

928 within the joint 929 to raise and | ower the
lifters 926. To install a detachable wunit, the
actuator 920 is noved to a first position as shown in
Figure 12B, and a detachable unit is inserted al ong

éd?ﬁpér?%r{@ i &44marhér ﬁ\%*t ﬁ@&lﬂfat&?‘bobﬁlohbftﬁe Iréplaedment components at

upwar d arrow R) to a second position, which causes
prbelsbmbd:aimsmthmded{ 3330.he detachable unit 404 to

3t o Aol Bl P o
33320 Ice hel Bhé haigre réffireofreglientomaiienancilof thEhwetichemical processing

d in the second position by slidin
dramibersot370, dkedift-yotate Hpits Hé@h@tthgwwqrﬁﬁvstﬁﬁb 1390. A wet

cref AP, BT EnBptih 1D <A o egiled of Yaiainpd by smel

dlé’tﬁcl‘iﬁﬁb@ﬁé‘@hbﬁ\belﬂﬁtdm thé bhm@tdgedeclﬂ 330 anﬂheplacmg the chamber
carria ensures that the detachable unit 404 is

‘ljﬂr(bmtﬂl gn mtegmamg@ab}e ehamger havingomousting hardwage conflgured to
B SR BB pF B TRA0 BRELSS e mouning

mbio’ 1320 isadiregsionalesstablecamd tihei maoahfinginbardware of the
renove the detachable unit 404 because the

F@@@fveﬁmntnl?&?%'%l ehamiery de4On dMeEaGRT 1 W&b4ﬂ%:‘§$é‘t 1330, the
I'{% l)ée%ﬁ‘ﬂ' Eaﬁoﬁ ?‘ﬁg}c‘ﬁ?ﬁgg&” bANERY HackoP3®! Withduf€having to

rrent assenb refore, the carriage Is
r@&am’ewtheatrémpm systedu ¢39® hd his rseexﬂm:tedam aigaifimaetly reduce the
det achabl e un| t with anoth

qowrRiine asgosigie W@brpﬂalrmgggg @q@a,ﬁ#@%{rﬁ%?ﬁ%g%ers 1370 so
REIPMHEI %A &N tn'ié’lﬂté?ﬁ r%gl qumarﬁrt%gﬁﬁﬁt Frpﬁbpﬂé’élfbrisnthat have stringent

accordance wth the invention.
pdfrfmmmtmedsmﬁcaﬁdm iThis aspeetdof dloe t@@deDﬂclﬁuﬂ@@cwarly useful

0 t abl . |
e
chem @b trAhSESE %y%m 1240 Y2085 M SiBBes from a Ioad/unload module
PCT/ U82004/ 01765 chanmbers 1370, and a pluralit

of
1392 sashactoheursouctng skl 33001 Jo® tsanspart system 1390 includes

U5bH9562, BEOBREPS 1 L TSP, BRP.IRABY) Mg eack 102

ﬁwbﬁhterd_?fr?’@‘ﬂ% Flﬁﬂo’imﬁ@@@ avere Bpetifiealpane trackt 892 interfaces with
pqmﬂldmeg)?alégﬁn{:snhgrr? utggl pla{fglgrﬁ S1S3|5r(])gtoC gggl? r%&gly 1;:gso7sc|)tlolnn tﬁe track 1392
relative to the chambers 1370 and the lift-rotate units 1380 attached to the deck
1330. The robot 1394 and end-effectors 1396 can accordingly move in a fixed,
dimensionally stable reference frame established by the mounting module 1320.
The tool 1300 can further include a plurality of panels 1399 attached to the frame
1310 to enclose the mounting module 1320, the wet chemical processing
chambers 1370, the lift-rotate units 1380, and the transport system 1390 in a
cabinet. In other embodiments, the panels 1399 on one or both sides of the tool
1300 can be removed in the region above the processing deck 1330 to provide an

open tool.
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vessel s having fixed units and detachable units as
descri bed above with reference to Figures 2-12B.

wO 0@EeY18¥he frane 1310 of the tool 1300 has a pPCTYUSE004/§17657

[0080]

[0081]

[0082]

of posts 1311 and cross- bars 1312 that are wel ded

together in a manner known in the art. The nounting

nmodul e 1320 is at |least partially housed within the

frame 1310. In one enbodinent, the nounting nodul e

£320 iEBnkadinmerds b Dimensiobally Sttie Mdunting Mbdules 1310,

but the nmounting nodul e 1320 can stand directly on the

f | oor Figureh®d i aniisomgtric viemhef astouoting esoduleot 320 in accordance

S o SEtbariRogt o fhelngethen i B e todof S0 U s embodiment,

idal Naeded Beriymt fi ' O5RP S RSidchashisd
?g%gelc?ﬂ?:?ﬁt roét gtre@ﬁnfi"‘tég%%ggghrsg?]d th?f‘ Igrigport Panel 1332

sypermpd8ed .undesneatpettie first ppoeh®3dt. nthe fisstuband 31381 can be an

is,that it is ch nore rigid d has a signi.ficantly .
ghtsrBember Al g SeqndcRaTly1 By B a1b INtREOF fEber juxtaposed
i1tk 80tdriAembRe. MhleafirsY 8nB%¥cbha Barefd W88 drie 1332 can also have
chem cal processi n& chanbers 1370, the lift-rotate

differenti ggtfigusaiibnshihant tharcgsdiguraipnt iorfrig3e0 140 Avpturality of chamber

change ,over. .t ne. ,Anot her. ct, of ,the nti
Fridac 3 355, 5% gieBppefin BBt refeldiinelP spatiand 1332 t0
fssaivel eOwet el bittisBihg HAABESSI 310 (FiGGeSE3).

| ocations for positioning the processing chanbers 1370

and tThe degk 1§3.Q gen furhesi atplwiabiynof pesitipoing elaments 1334

B Aty StermPao AR EhORE In. ShSkis s SRRl phifseahe fist panel

desgk. IBR® posltioniridelerasingdi 3dhtcan bd @olBsunidohthatilultife first panel
1320 al so has a dinensionally stable platform 1350 )
aAd1 il Precispdpeations,and withspiecise ginanzians Jotrgeeive dowels or pins

t: .
e, Wi e R B rna AR cloftiets T fiigyre 19).
pticrt ecbodimehtsyetites positidrdngeelenisil® 4884 poant benipivgs, such as
el ements on the Iat_for%%o, do not ve rethat jve to
eytdrigahins amheonisanRinggthal dipiect ypwardly ferrithg) gVSt panel 1331 to
B 48980 SR A MLy YL R B B8 O Sambers 1370
Theodeck 4330r bps aa ditstviseh af npesitidring ezlbments 2B3340located at each

2005/001896 PCT/ 04/ 017657, .conponents in a.qanner .

PRATIDSE dBPRPIaCIE poi BndcrTatal JORTL ibec BIbyuAt gvet chemical
BfoceBEMRg SfarhBER! kP PedSe UHEatieKod IRE- mounting module 1320. The
deck 1330 can also include a second set of positioning elements 1334 near each

receptacle 1333 to accurately position individual lift-rotate units 1380 at precise
locations on the mounting module 1320. The attachment elements 1335 can be
threaded holes in the first panel 1331 that receive bolts to secure the chambers
1370 and the lift-rotate units 1380 to the deck 1330.

The mounting module 1320 also includes exterior side plates 1360 along
longitudinal outer edges of the deck 1330, interior side plates 1361 along
longitudinal inner edges of the deck 1330, and endplates 1362 and 1364 attached
to the ends of the deck 1330. The transport platform 1350 is attached to the
interior side plates 1361 and the end plates 1362 and 1364. The transport
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[0083]

[0084]

[0085]

[0078] The tool 1300 is particularly suitable for
applications that have demanding specifications which

WO e@dionss9é r equent mai nt enance of the wet chem at/UsS2004/017657
processing chanbers 1370, the lift-rotate units 1380,
or the transport system 1390. A wet chem ca
processi ng chanber 1370 can be repaired or nmaintained
by sinply detaching the chanber fromthe processing

dlaedrrd 338 oameludens! pesitioning eclehmemiter 354360 adcunately positioning the
[ nterchan%eabl e chanber havi ng nmounti

tesi 1393 de 1 of faw dranapRTt AUSIGER 908 PRDE) Biputig module
18&&*‘&&%@%#@8&?}1 ] angg(gtcgﬁ fIRHBE IHefyd rﬁnélglzgleh%nts such

he nmounti ng hardware of

efselﬁlpﬁéé oS, fhacreseivedalfsaotsacutS e traclker 882 dg the platform 1350.
t he deck 1330 the chanbers 317 ca be |ntech %
on tH:e!gk!'@:P(51%@OC'W§§T$@G¥'°H@vY'ﬁH Wstra g'lgap'i‘%rsé'ft@ %ngm odiment of

Slégﬁ?eﬁ’ﬂélt sﬁ%féﬁ:?én 3R8- %J&R 33‘3@ SRCEIRIe 116 is a detailed view of a

Icantl'y reduce 't owntine a omated Wi th
partien rofntheodeotki siiowmiimd-igurec dSsi iy tblsaahﬂmdlmemt) the deck 1330

agies B?aéﬁé? 343 St 8 iPton GelRAINSL AT RehPen the exterior side
ORRS! ‘f3 &”ﬂﬁe lrﬁa iSr %Bﬁﬂéfﬁ i 134 treelfirdBPanéIs1331 is attached to
partlc yuse e fixed unit 110 (Figure

the uppret sima obthevieracing n&ﬁm and the semmiapanpbm istadached to the

qt)\&gg; faﬁ%/q.régﬁ%rig?’?ggé ?e \égﬁgwﬂ'{@o Lol (frﬁr? Wﬁg.lde a plurality of
tﬁRﬂ@%fgg%mTaﬁ tmﬁgsmzﬁ tHatSdeiird 3R firschndasecond panels 1331

a ro ot 1394, and at |east one
amblfl.%i ba the bnamg 1344@ tAsbrstisieavn in Figuiat1s the braging 1340 has

£ RSB0 355670 ML e BEhOR 1388 prapg, The s

Wcéﬁ’ b%%é!d@ﬁ%ﬁh@%ltsl 0342 Ite enhanke 186 Tonhettidn vetween these
to the chanbers 1370 and the lift-rotate units 1380

campanentist o t he deck 1330. The robot 1394 and

ai mertioRaNeS DEGEEHFERY dedkPt dad BAT pllinfaf 478 stainless steel,
dther el | Aibyspdidlie ¢3R0 matdhals] aer flb@ﬂfbmmwdjrddmposﬁes For
include a plurality of panels 1399 attac

e, m@w@ﬁmo@n@tqaqgamtm {8 Wi, B ginioss steel
VLA 8,1 1P 15,008 i, e o
remfércedédumpcbsutdmcm h'&:iucmr’aochrban{fdmerbhé(qym@ meshoig a hardened
PR na oAb ST dnenBapRscEE] A5hasRE ShegTd o Pighly rigid and
dYraiifie ANith IRE tHMRbals™ d€ed in the wet chemical processes. Stainless
steel is well-suited for many applications because it is strong but not affected by
many of the electrolytic solutions or cleaning solutions used in wet chemical
processes. In one embodiment, the panels and plates 1331, 1332, 1360, 1361,
1362 and 1364 are 0.125 to 0.375 inch thick stainless steel, and more specifically
they can be 0.250 inch thick stainless steel. The panels and plates, however, can
have different thickness in other embodiments.

The bracing 1340 can also be stainless steel, fiber-reinforced composite

materials, other metal alloys, and/or solid cast materials. In one embodiment, the
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[0086]

[0087]

WD 2005/ 001896 PCT/ US2004/ 017657 F. Enbodi nents of
Di mensional ly Stable Munting Mdul es [0080] Figure 14

WO g00a00i88@netri ¢ vi ew of a nmounti ng nodul e 132BCT/IS2004/017657

accordance wth an, enbodi nent of the invention for
use in the tool 1300. In this enbodinent, the deck
1330 includes a rigid first panel 1331 and a rigid

second panel 1332 superinposed underneath the first

beitfig 4338 be 0Theo 2.0 $richpaidel stéBiBéss:anebplsas amditreore specifically 1.0
menber and the second panel 1332 can, Q interior

wshowidg byt afoddest il fl@inies sleRind ofhers pmpggiiments the
Blea%ﬁ"% 1@3 €lgh i) 34 I’ﬂﬂﬂe Cﬁeahsl&mﬁéghfjfcfefrﬁé@%etal or other
n b in .

con urations ha igurati lgure 1
typeraflfoam, pblyeersbfiber glasept atHersnateBialsar e di sposed in

the wEhecraHTtng Rdb Laze iscrontiarled Broassambife 1ng sections of
{Or%oﬁéék 1880 d5hk tlljréﬁ’gvé?éﬁﬂg 3c§f6thembecédﬁé“r‘urr§ ﬂPl'eUér?dnEléfes 1362 and

positroni ng el enents and attach
1365 tartharspetions of theedncste1mt erhe sompamentse of ithetdeck 1330 are

Egl]?%l@ yé%%ﬁ@wggé) Fn on| n%g@@&%é%&étw g}cgglb\gglds The outer
58 ﬁlé@%ﬁﬂﬁ'a%ttﬁe Fiﬁt%ﬁbF $ic PRSI 9881 (PelRERNKA to the deck 1330

S or pins Interface wth the wet cheni cal
an@dbesambpka‘hemﬂéﬁﬁ drRy 0 36#i Lgeum@ viedyls and/orofaséeners. The platform

2373 i gf%hs%g} hg{yg SI : Idg{jg pl'% nfaqggr;ll ??rl an ﬂg’gﬁt ﬁﬁ? the interior

Qiagje‘ﬁ%su]@mrdl y fromthe fi rst panel 1331 to be
received by mating structures in the wet cheni cal

proce¥be rrglouhhmg)dnedllls7®320 THevideska TRy Yhsy.adimenrgionally stable

Shhctils B balaltd DSy, basfioh8 {EEe B Fositoning elements

i 984 \Wndwal desK 18BerEneiathe postiGsiag ralenientd @854 ain the platform 1350
precise | ocations on the nmounting nodul e 1320,

' the
witbio a 3300e dhatders n@twawgeéhgémﬁp%ﬁyﬁﬁﬂwa .t%#ﬁnrgcahbrated

o€, 18P ARETar igeer GGl 1910, 5, HEvIARCLM 1380 s

huatedns thie tibek MBBW. i ntheromoleting’ 260dulee1 320 asi‘g&rr&rally a rigid
el enrents 1335 can be threaded h les. in

plawetires aat is rauffiGirtly $60Bg tp Nt ctnrsereﬁ%e!ecﬂﬁ%@?% between the
%@%gczr]%ﬂg dibfiehtd ﬁBﬁ@Eﬁg I@h@ggﬁ%@m;e? chaﬁlé’éicdfoéé’é’s%% chambers

nmounti n al so 1 ncludes 'exterio
$376E, ﬂnbah‘@mtétéﬁmw 188D, druthiet tuat spedrt system 3Rk aremounted to the

}r&%@‘ﬂﬁégpé yle; 1#@6 eirlag{egglfﬁq rﬁéoélg@p §3 a%tmg module 1320 is
ESRYLALE Stol RBANAR tHe Fé1afile 358¥Mbns between the positioning elements
1334 and 1354 to within 0.025 inch of predetermined reference positions. In other
embodiments, the mounting module is configured to maintain the relative positions
between the positioning elements 1334 and 1354 to within approximately 0.005 to -
0.015 inch of prédetermined reference positions. As such, the deck 1330 often
maintains a uniformly flat surface to within approximately 0.025 inch, and in more

specific embodiments to approximately 0.005-0.015 inch.
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to the ends of the deck 1330. The transport platform
1350 is attached to the interior side plates 1361 and

wo b@spodopl at es 1362 and 1364. The transport PCTUYID04/017657

[0088]

[0089]

[0090]

2005/ 001896 PCT/ US2004/ 017657 platform 1350 incl udes
posi tioning elenments 1354 for .accurately positioning
the track 1392 (Figure 13) of the transport system
1390 on the nmounting nodule 1320. The transport

@! at f@h%b&ﬁﬁ@nt%%? Vv tﬂh%h.bmbr%@sghg@mmaérsel enmentss,
such Fecerve bo 0 secure
the tffgﬁl‘e lﬁp%st Qnt Fh%rﬁéﬁbfedEs]é’éfﬁonbpm Eh@mn% ¥¥e interface

is a crFross-sectiona IeWI| ustratlng one suitab
metiveenna nveb thetrieali poeessingscharober 4 360 ahd ’&tﬁecdeck 1330. The
of.~a

30 aﬂgg(i c%r]\ iqugl a]egggcgé%%%,dﬁgﬁfﬁg 1%8[jaﬁgt<{ié)s%ribed above
Mﬂ‘? tﬁ&%&ﬁ%@ fn*tP@yWGS PR FdUhtihe fhtufe1416 3nd MleStéssel 102/400

extendi n era bet ween the eXterior side | at es
d@ﬁbeas&parate componentss ithiad meacersne_@ed togaﬁle‘n r such cases, the
ftached to

Bouaing Txbue 1 BhedH e wedeieiaaA BmenSanaly siqtiE puaferigl, such as
é}tQﬁu JsOMBEI, ﬁbgﬁrélﬁfdréé‘d hlia%éhalg di240alldyie castolitPRateriats, or other

urt er i nclud lurality of throughbolts 1342 and
sumablylmd mamnaimc ethenenfhadimestsd the cavuntisaniivtere1 B is integral

G 1 D A B0V LY L e vt

ﬂ'nafé}}é(yh whi ch the throughbolts 1342 extend. The nuts
1344 can be welded to the bolts 1342 to enhance t
connethe onopeting efixturreskl6 Ehopondnt Kigure oba] 'n‘FWé'eS a plurallty of

B2 AR 3197, b 5 g, B MighBy b 8 posconing

élBirint$ 18340 1onf tiperdecki MBEOC e dleo pasitidnireg éFements 1334 and the
exampl e, the panels and pl ates can be made fro

inferiage rempess 43RS Aseepniioyss tteIMate Wil opeaHother to precisely
[?L&aot?éﬁ ’thé’rm uﬁf?ﬁ%dﬂ)&ﬁ'r%t 1880%hd 'tl"uu&ec{pé" d%ﬁ%ﬂbéﬁ -13Y0€ at a desired

er- reéintorced conposités can inc
operhting flotatioroonkihe aetk)1388s o iwork with défreatater esitnt380 and the

Th { I 1331 and houl d b
FAAROR SYSIPE Sa00- JhehAPSHPRNG IRt A4 e bS oSt o precisely
hgfﬁlhgd"‘ﬁélgghlﬁmtl'féaldeekoflfﬁ%ﬁd gb#el féceiv&d 88! theSholes, and the

sui t for many applications because it is strong
interfacet mefribers éd&?léycanﬁeWQies precis¢lgqnachiped dn the mounting fixture

Pt s Wit st BRI 01 ErOWan 3ahe RUVE ifi R aacal, spherical,
cohical oF 3Rer e %ﬁéﬂes to align and position the mounting fixture 116 at a

precise location relative to the deck 1330. The mounting fixture 116 can further
include a plurality of fasteners 1375 arranged to be aligned with the attachment
elements 1335 in the deck 1330. The fasteners 1375 can be bolts or other
threaded members that securely engage the attachment elements 1335 to secure
the mounting fixture 116 to the deck 1330. The mounting fixture 116 accordingly
holds the processing vessel 102/400 at a fixed, precise location on the deck.

From the foregoing, it will be appreciated that specific embodiments of the
invention have been described herein for purposes of illustration, but that various
modifications may be made without deviating from the spirit and scope of the
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1362 and 1364 are 0.125 to 0.375 inch thick stainless
steel, and nore specifically they can be 0.250 inch
wo hioskosdai nl ess steel. The panel s and pl at es, PODWS2004/017657
can have different thickness in other enbodi nments.
[ 0085) The bracing 1340 can al so be stainless steel,
fiber-reinforced conposite materials, other netal
all oys, and/or_solid cast materials, In one
mvsa orn:en?«ccqrﬂmgly Abeviovention o Tebdiniter exceRrtsas e appended
ﬂﬁ%ng can be 0.5 to 2.0 inch w de stainless steel
J Ol and nore specifically 1.0 inch wide by 2.0
inches tall stainless steel joists. In other
enbodi nents the bracing 1340 can be a honey-conb
core, a light-weight foanmed netal or other type of
foam polyners, fiber glass or other materials. [0086]
The nmounting nodul e 1320 is constructed by assenbling
the sections of the deck 1330, and then welding or
ot herw se adhering the end plates 1362 and 1364 to
the sections of the deck 1330. The conponents of the
deck 1330 are generally secured together by the
t hroughbol ts 1342 w thout welds. The outer side
plates 1360 and the interior side plates 1361 are .
attached to the deck 1330 and the end plates 1362 and
1364 using welds and/or fasteners. The platform 1350
i.s then securely attached to the end plates 1362 and
1364, and the interior side plates 1361. [0087] The
mounti ng nodul e 1320 provi des a heavy-duty,
di mensionally stable structure that maintains the
relati ve positions between the positioning el enents
1334 on the deck 1330 and the positioning elenents
1354 on the platform 1350 w thin a range that does
not require the transport system 1390 to be
recali brated each tine a replacenent processing
chamber 1370 or lift-rotate unit 1380 is nounted to
the deck 1330."' The nounting nodule 1320 is generally
arigid structure that is sufficiently strong to
maintain the relative positions between the
positioning el ements 1334 and 1354 when the wet
chem cal processing chanbers 1370, the lift-rotate
units 1380, and the transport system 1390 are nounted
to the nounting nodule 1320. In several enbodi nents,
t he nmounting nodule 1320 is configured to maintain
the relative positions between the positioning
el ement s
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[c1]

[c2]

[e3]

1334 and 1354 to within 0.025 inch of predeterm ned
reference positions. In other enbodinents, the

woreusnorsge nodul e is configured to mai ntain t hePCERUSL0YE17657

positions between the positioning elenents 1334 and
1354 to wthin approximately 0.005 to 0.015 inch of
predeterm ned reference positions. As such, the deck
1330 often maintains a uniformy flat surface to

wi thin approximately 0.025 iGlWMRind in nore specific
enbodi nents to approxi mately 0.005-0.015 inch. -29 WO
2005/ 001896 PCT/ US2004/ 017657 G Enbodi ments of Wet
Chemi cal Processing Chanbers [0088] Figure 17 is an

i sonmetric cross-sectional view showing the interface
bet wegn a maihzehisen foRlwealohefsisaingroebesing rof Iditvofatlireheorkpieces,
deck 1330. The chanber 1370 can incl ude the
goropEsSiBgng vessel s 102 or 400 described above wth

the nounting.fixture 116, The nmounting fixture 116 and . .
the valtes Wi2alens & st i SEpBmEaniGussbrlfat opdPssing fui
are conneced i e fifdd uhif adCA nfctiling fillGre MRYKEHGattaching the
fixture 116 canh be nade froma di nmensionally stablé

mat eri al , fixechumitto atsappbaseembeebf aftobkr - r ei nf or ced
mat eri al s, el alloys, cast sol] rials,

st d mat Or .
ot her@ dgiachaltle uniyhaving: arsepcnd flawosyriemerBBEgYReH; 1o direct the
t he nmounti LGt LT - S/ r - W t . .
105/ 400 arbropessind i 1 anfy d&mﬁgn@}etfifypﬂ?‘%ﬁﬁt%@ Sithe fixed unit
ot her suitahd ea PRdcugsitly ddpShenthehablnipars fa xproperty to the
116 shown in Figure 17 includes a plurality of .
i nterface ProgBssing1dimid afaraMgRerssind PastiEiaget ®pea microfeature

deck 1330 WorpREL gy SbAleroR e Bl e,
| nt er jReGabRMent %%/ét%m réle@sably Coulihd dhé eibthehabié ainit to the fixed
with one another fo precisely” position the nounting

fixture 11&it,avhereifuthe atacimaeniesystgmohasia figstipesitied in which the

P ot ot o ERhaBBaEtt Rpclied 10 e ide il i Seng position in
The posi tiQRicRNE! abld AdHt caAbd Sedch8Y fRIm the fixed unit.

preci sely machine oles in the deck 1330 and dowel s
received in the holes, and the interface nenbers 1374

can be holes precisel chined in the nmountin "
fixtude 1heecHamREs Qy&iciq%"l He Terdien compraingAdiead-pesitioned over

t@%ifpéggsum t\ﬁhéﬂékr{ g{g ‘185‘6 coﬁgﬁ%@b.‘zflmorkpﬁﬁ% HIld& cHifdEFed to hold

| e 'Shapes al'rgn a position e nounti ng
thexvorkpietétatal p@cessing site.

3. The chamber of claim 1 wherein:

the processing component comprises an electrode in the detachable unit;
and

the chamber further comprises a head having a workpiece holder including
electrical contacts configured to hold a workpiece at the processing

site and engage a conductive layer on the workpiece.
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precise location relative to the deck 1330. The

mounting fixture 116 can further include a plurality
wobkoosastsener s 1375 arranged to be aligned w t hP€h@S2004/017657

attachnment elenents 1335 in the deck 1330. The

fasteners 1375 can be bolts or other threaded nenbers

that securely engage the attachnment elenents 1335 to

secur th j j Q the deck 1330. The

1 npunt %ng fﬁﬁ%ﬁqgré#cgéﬁﬁﬁehﬁol ds the processing
vesse&hégﬁbéagsiﬁg Gorhpseént BoR1prises! a6 asleeto@8 adembly having a
deck. [0090] Fromthe foregoing, it will be

appr eci at edlurality cfpindepeodenttyoapetaile eléctrades separated from each
i nvention have been.described, herein, for purposes of .
1 ust rat | GRS, Y H‘Pﬂ?"fvﬁr Bafﬂf?rsmﬁﬂ‘#itgﬁt Fﬁ‘?%gmdﬁafsﬁ‘émb'y being

the. 30 WACsBBREI B8 URRRP s RS T rvent fon.
Accor thenghgmbeehfurtmerecdrnpiisessa ead havihg @ wadgidceaholdgr including

the appended c¢lainms. -31 W) 2005/ 001896 . )
PCT/ US2004£teckidcal cantagteerqriigured ta hald mayorkpiecgeat a processing

e 2 nhshE SR difbefle LARSIARE BT R R §6Rece, |

configured to direct a processing fluid through the
fixed unit _and a nmounting fixture for fixedly i
[c5] attaching ilihe dhamkerumft cladma tsuwperain nihteprosessing component
tool:. ad chalbl e uni ving a second flow system
eORPrighs BTIE I chab R eas g 1 ui d to: and! or
fromthe first flow systemof the fixed unit and a
processi ng conponent that inparts a property to the
[c6] procebsi ng Theeuiahaimbyerprafc elimndg awberdimc theonpmcessing component
m crof eature r kpi ece_havi,ng subnjcron ,
RPRPERES & TembBlARE, GORRIUEANIA CUHGE nPlestrical (girpent across the
&ﬁ%ﬂ&%ﬂ%.the detachable unit to the fixed wunit,
erein the attachnment systemhas a first position in
whi ch the detachable unit is secured to the fixed
unit and a_second position in_ whjich the detachable

€71 unit éan bdhgahasmer ofcaim hwherqiadhgrmatiachment assembly comprises
a clamp ring configured to move radially inwardly from a first position to a second

position to clamp the detachable unit to the fixed unit.

[c8] 8. The chamber of claim 1, further comprising a seal between a first

seal surface of the fixed unit and a second seal surface of the detachable unit.

[c9] 9. The chamber of claim 1 wherein:
the fixed unit further comprises a beveled guide surface inclined upwardly
with increasing radius, a beveled bearing ring having a bearing
surface inclined upwardly with decreasing radius, and a first seal

surface;
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[c10]

[c11}

[c12]

[c2] 2. The chanber of claim1, further conprising a
head positioned over the fixed unit, wherein the head

wa@oempndses a wor kpi ece hol der configured to hob@r/ustve4/017657

wor kpi ece at a processing site. [c3] 3. The chanber of

claiml wherein: the processing conponent conprises an

el ectrode in the detachable unit; and the chanber

further conprises _a head having a workpi ece hol der o

i ncl walideachabie unitdartheo somnrises anfring diaving @ Ipwiey sairface inclined

conduct | veipaely BRGNS he s 5 yBEr $e8re oo upwardly
PCT/ US2004y (8 iRrdasih§ 4hditis, dhE acderarsedll satata? dnd

wherei n: the processing conponent conprises an

el ecta sdal kataeehlithe Hiast angl secqridsedlisuyfases.

i ndependent |y operabl e el ectrodes separated from each
other by dielectric dividers, and the el ectrode

?ﬁ:enfﬁd_%bgfﬁggp?ﬁ@r%}gfe%% 1 Whk nclet achable unit; and

chd conprises a head having a

wor kpthecsroeessiag domporirmaoneprisds an adlectooderdnt the detachable unit;
configured to hold a workpi ece at a processing site
and engageald conductive | ayer on the workpiece. [c5]

: hanmb | ai : . -
conponentnanBip uuber el faf'd 48 HERTE) 2%workpiece holder
[c6] 6. ThpacklmyPledficdll ebmtadtsVasnRgliredn €o Mol & Sidilipiece at a

conponent conprises a nenbrane confrgured to conduct i
el ectri cal progessing siter and emgagerranmracgtec.tlvteclayev.onrﬁte workpiece,

BT R TS T -

inwardly fpama first position to a second position
to cl anp t%e ‘detachable unit to the fixed unit. [c8]
8. The chanber of claim1, further conprising a seal
between a first lgl.&)eal surface of .the fixed unit and a

secontl-sealh@ gha S"ch'ﬁ'@ 1d\_é’f‘§Fﬁ\%'bl e unit. [c9] 9.
The GRaMRcefling! AMipdnditeddihPrises an electrode in the detachable unit

and a filter between the electrode and a processing site; and

the chamber further comprises (a) a head having a workpiece holder
including electrical contacts configured to hold a workpiece at a
processing site and engage a conductive layer on the workpiece,
and (b) a seal between a portion of the fixed unit and the detachable

unit.

12.  The chamber of claim 1 wherein:

the processing component comprises an electrode in the detachable unit
and a membrane between the electrode and a processing site,
wherein the membrane is configured to conduct electrical current;
and

the chamber further comprises (a) a head having a workpiece holder

including electrical contacts configured to hold a workpiece at a
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[c13]

[c14]

[c15]

the fixed unit further conprises a bevel ed gui de
surface inclined upwardly wth increasing radius, a

whewslesobeari ng ring having a bearing surfaceCT/US2004/017657

inclined upwardly with decreasing radius, and a first

seal surface; -33 WD 2005/001896 PCT/ US2004/ 017657 a
detachabl e unit further conprises a rimhaving a | oner
surface inclined wupwardly with increasing radius, an )
upper sur fproeessing isitedangvengiige avgenduolvedayenhgn the workpiece,

radi us, and econd seal surface: al_.be en

the 1ot avbDeosr tedapedis pacBe & efigTipt i Fetachable
chanber of el aim 1 wherein: the processi ng conponent
conprises an electrode in the detachable unit; and

t he chanber further conprises (a) a head having a
wor kpi ece hol der including electrical contact .
conf i 'Gur ed chanhel far wet ;@bpgﬂ@alé{roges%mg,gggglp eature workpieces,
and engage a conductive |l ayer on the workpiece, and

d al between a portion of the fixed unit and the

det achafd®uniMavind & ¥itdt flolv systent bamfiired fto directra rocessing fluid

wherein: the processing conponent conprises an_ .

el ect r ode througtethgefixachunit andra mouatingdixtunetfer fixedliyatiaching the
the el ectrpde and, a processi si t.e; 1d the chanber

further cdisd %gtqgfugpﬂéggpﬁggioﬁg tggl;uor kpi ece hol der

i ncl udiyag ®lpfd Uhﬁ%le%%_ﬁbgcééu;ﬂ@@ftb%é FRketiourig!tHe aletachable unit
wor kpli ece at a processing site and engage a ) i
conduct i vehaviyga seconddlomosygiercennfiguned tohyliractdbelprocessing fluid

between a portion of the fixed unit a the det.achabl e

unit. [c1dp erﬁj./orrﬁ@"bthﬁrfﬁgrﬁw S&?@Mﬂ%ﬁﬁﬂﬂ'ﬁt he

processi [ i Gnit I bRSent processin

det ac%%?lgo%ﬁ}iéfgﬂqg%gm%a@#ﬁﬁéﬁ%gtsﬁ%g%bﬁe IeI e%t r odep 9

and a pr ocRfig ifftgn $édiéng betvesai the fieechenib eaddhe sietachable unit, the

configured to conduct electrical current; . .
seal having an orifice through which’ processing fluid can flow
between the first and second flow systems; and

a processing component disposed in the fixed unit and/or the detachable

unit, wherein the processing component imparts a property to the
processing fluid for processing a surface on a microfeature

workpiece having submicron microfeatures.

14. - The chamber of claim 13, further comprising a head positioned over
the fixed unit, wherein the head comprises a workpiece holder configured to hold

the workpiece at the processing site.
15. The chamber of claim 13 wherein:

the processing component comprises an electrode in the detachable unit;

and
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[c16]

[c17]

[c18]

[c19]

[c20]

and the chanber further conprises (a) a head having a
wor kpi ece holder including electrical contacts

waenkiogsped to hold a workpiece at a -34 WO PCT/US2004/017657

2005/ 001896 PCT/ US2004/ 017657 processing site and
engage a conductive | ayer on the workpiece, and (b) a
seal between a portion of the fixed unit and the

detachable unit. [c13] 13. A chanber for wet chem cal . )
pr oc dbeichgmiterfugher eamprisesyrgacbaving awepkriess folder including

fixed unit_ havi fi fil i q _
oo AR o B SRRl fhe processing
a mount i ng;ithi ardlERydGY afdonBdbiiverldyae Bhnbe Wiskpibtaed

unit to a support Surface of a todl; a detachable unit
rel easably coupled to the fixed unit, the detachable

unit having a second_fl| ow Zs\/sélem.c-onfi gured to direct
the procesdimghamperof €3 Wherim the first flow

Syst q%gﬁrtotﬁgggiébggﬁg@;&%ht TorichsedC bHeBR ctidle h¥§&mbly having a

uni t e unit to prevent processing
fluid fromplledsity 6firdspsneentiheperaisld electrodesl separated from each

.detachable unit, the seal having an grifice tcswou h .
whi ch procdber iy fdigiestricardividers. aed wien alpere %@S‘L&mb'y being

second fl ow systens; i conponent

di sposed iq,psg%ﬁéﬁé&%t?dﬁé[@%gﬁﬁt %@d det achabl e

uni t huhebeddtrifRhEF 86 PFisBE sCREEP haling aarksieee holder including
property to the processing fluid for processing a .
surface orelectiicak contacts: eonfiguregite dwich & watkpisashat thgnhprocessing
m crofeatures. [cl4] 14. ., The chanber .of ' 3,

further ccﬁﬁ?r?ré‘; ﬁ@gég‘ﬁ@a‘i?q%'gﬁ\’? &4 08\}5? V&(}rﬁé@F%Xed

unit, wherein the head conprises a workpi ece hol der
configured to hold the workpiece at the processing

si t e.17.c15Thel Schadrhber hafintotainof 1% | whenelrs thise psoeessing: component
processi ng conmponent conpri s;%s an electrode in the

apseRiisesH Blteminithe datgchable unit.

18. The chamber of claim 13 wherein the processing component
comprises a membrane in the detachable unit, and the membrane being

configured to conduct electrical current across the membrane.

19. The chamber of claim 13, further comprising an attachment
assembly having a clamp ring configured to move radially inwardly from a first

position to a second position to clamp the detachable unit to the fixed unit.

20. The chamber of claim 13 wherein:

the processing component comprises an- electrode in the detachable unit
and a filter between the elecirode and the processing site; and

the chamber further comprises a head having a workpiece holder including
electrical contacts configured to hold a workpiece at the processing

site and engage a conductive layer on the workpiece.
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[c21]

[c22]

-35 WD 2005/ 001896 PCT/ US2004/ 017657 t he chanber
further conprises a head having a workpi ece hol der

WO p@sooispg el ectrical contacts configured to POT/USA04/017657

wor kpi ece at the processing site and engage a
conductive | ayer on the workpiece. [cl16] 16. The
chanber of claim 13 wherein: the processing conponent

conprj.ses ing a plurality of

[ ndep%ﬁdenfﬁﬁ%bgé{r%eggzC@@S{%)gvéggaﬁ'epar ated from each

ot herthBYpiceksipl’ tcsmpbnértecsmpasss bheeletgode ddehe detachable unit
assenbly being positioned in the detachable unit; and )

t he chanbeand @& Mmembanebebeeen the flestiade@ng the processing site,
wor kpi ece hpl der .jncl udi.n el ectrical, cont . .
confi gur edwF‘ﬁreH%lt ed“mgﬁ‘%d%cé’{’f@@dp?%@é’g@.hﬁb elegtycal current;
and engageggqgconductive |ayer on the workpiece. [cl7]

17. The chanber of claim 13 wherein the processing
conpotherthambempiurthes canforisesra head havihgt aswarkpiecaalder including
[c18] 18. The chanber of clfai méB ngﬁrei n the .
pr ocessi ngelesttisaheanptactyppnfiigred 40 aWerkRie¢e gt the processing

det achab! eshbhy eAflob AcdRITRATE fay IgitneagticpRitecd Lo

conduct electrica rrent across e menbrane. [cl19]

19. The chanber of claim 13, further conprising an

attachment assenbly having a clanmp ring configured to

nove 22di afnyintegrated ytopl dar avet chemigalspracessing #f microfeature
second position.to clanp the detachable unit to the

W?&QE?CSY%P P?"PE'?W'ZO. The chanber of claim13 wherein:

the pg ORRsFHIAG FRGRAEE HaviQ 1T | plRsalRy 6f epdsineisingn eldifients and
det achabl e unit and a filter between the el ectrode
and the prattastshent gementsind t he chanber further

OO 36 iR PRl BB R S5 65 IR module, te
e boeroraeDtngi e asange shanons BBy er o i, 2
[c21] 21. détachablebenitpfarclattachtdemthsystem and a processing site,
wherein (a) the fixed unit has a first flow system configured to direct
a processing fluid through the fixed unit and a mounting fixture
having a first interface member engaged with one of the positioning
elements and a first fastener engaged with one of the attachment
elerhents, (b) the detachable unit has a second flow system
configured té direct the processing fluid to and/or from the first flow
system of the fixed unit and a processing component that imparts a
property to the processing fluid for processing a surface on a
microfeature workpiece having submicron microfeatures, (c) the
attachment system releasably couples the detachable unit to the
fixed unit, and (d) the processing site is configured to receive the
microfeature workpiece, the processing site being disposed in one of

the fixed unit or the detachable unit to contact the workpiece with a
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t he processing conponent conprises an electrode in the

detachable unit and a nenbrane between the el ectrode
war@shmsIpr ocessi ng site, wherein the nenbraneCT/FS2004/017657

configured to conduct electrical current; and the

chanber further conprises a head having a workpi ece

hol der including electrical contacts configured to

hol d a workpi ece at the processin%] site and engage a

conduct i vepdriigerofdhet processikgifiuié havimp the properly imparted by the

integrated tool for wet chem cal processing of

m cr of eat (RTOCEHHIPR FPEREC L onpri si ng: a nounti ng

nodul [ j S b di PinBRY i

att achiERePBR Sy flot! Eahidh B, eSO RIEIE 1or L¥iGporting the

carried bywbhpisgoamithinghetobl| andt he wet chem ca

processi ng chanber conprising a fixed unit

det aouagrein dhe tmounting medihens copdigurad iRy n!aaigt%'a delatiyg positions

site, wherein (a)_ the .fij ' '

Syt em contrteapotinihufémihls s188 el Wie traspYh system does
through t heotf inced 46 be arstafibrasat iwhenf itkié upecessingn@hamber is
a first interface nenber engaged with one of the

posi ti oni ngpladeshwith anather pro¢essing ekamher. engaged

with one of the attachnent elenents, (b) the

detachabl e unit has a second fl ow system configured

23 L° d'in.Ct fﬁ@téﬁl%%@hﬂ%ﬁn}%rginﬁﬂe%%ﬁﬁnd FSBUI@Surther comprises
first Tlow systemof the fixed unit and a processing _
Zdetlohavingtaneigidi fipbparselaa rigibpecond panehsuperinopasgchygnder the first
fluid for processi ng a sarface on a m,'é(ilbo[te ture first |
Ranekpiste DRtWeeR, the, et ang Pas0R dranel. #d bols fhiygn the first panel,

t. sably coupl es the detachabl e
tﬁ%l’@g{;ggﬁﬁé/%’%@éfééﬁ , and (d) the processing site
is configured to receive the m crofeature workpiece,

t he processin% site beigg di sposed i n one of th? ,
[24]  fixed4dini tThoe teolof wtaim-B2mherein theirpoupting Alodquie further comprises

SR8 s ot A0 AR T AR 58 st panc

AHEPBFdcRTY B¥tvidkh the first and second panels.

[c25] 25. The tool of claim 24, further comprising a head positioned over the
fixed unit, wherein the head comprises a workpiece holder configured to hold the

workpiece at the processing site.

[c26] 26. The tool of claim 24 wherein:
the processing component comprises an electrode in the detachable unit;
and
the chamber further comprises a head having a workpiece holder including
electrical contacts configured to hoid a workpiece at the processing

site and engage a conductive layer on the workpiece.
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[c27]

[c28]

[c29]

[c30]

processi ng conponent; a transport systemcarried by
the nmounting nodule for transporting the workpiece

wowdaoksiomspéhre t ool ; and wherein the nmounti ng NDABCBUSB04/017657

configured to maintain relative positions between
posi tioning elenments such that the transport system
does not need to be recalibrated when the processing

chanber is replaced with another processing chanber.
[c23]223. The tpebpf elaiml 24.rughersornnsinga shalfhatwgen a first seal

ol el 1456 GBI 2Pl AR aTag e phbleninie

first panel joists between the first and second

panel, and bolts through the first panel, the joists

and t 28 setbadoplxfalainj 224the2gin: The t ool of claim 22

wherejn the nounting nodul e further co deck .
v niBSaPRICGRAING: ¢QTIPRRRE ComPrises ano@ebinds dndfe eidchable unit
j uxt aposed the first panel, and bracing between

the first and second panels. [025] 25. The tool of

cl ai mhe4 chambehefurtherpeompriges: (apaal heesd thawngll aowerkpiece holder
the fixed unit, wherein the head conprises
wor kpi ece lﬁ'@l%"ﬂg @egtrigal @Qﬂtﬁﬁt%ép'élf'gq{@d %F‘RH ac¥orgpiece at the

E/\E:r pr ocesg %Fg @Qs§'t‘% ga%gﬂ ﬁ-ﬁgﬁ%‘;hrt g:c))ﬁglrjf;@;ees?éﬁr%rﬂhe workpiece,

el ectrode hpd{(hra debpbemiden 4pottion 8Nthe fMeed-bABAY the detachable
further conprises a head having a workpiece hol der

i ncl udi ng umit.ectrical contacts configured to hold a
wor kpi ece at the processing site and engage a
conductive | ayer on the workpiece. -38 WO 2005/001896

PCT/ U§§00471—Qé¥(§§|70f[dp§ﬁ] zgzvhe'}igﬁ tool of claim 24,

further conprising a seal between a first seal .
surf athe pfocessingi txcmiponent amnpasesecamelew@tiesmrmacéetachable unit

t he detachabl e 028 28 The tool of clai
wherei n: taad grfg ae@ {gggpdg ’gl'geegrogﬁssmg S|te and

el ectfadenbmiePenffle? CoRbRsédl () a A¥hd having a workpiece holder
including electrical contacts configured to hold a workpiece at the
processing site and engage a conductive layer on the workpiece,
and (b) a seal between a portion of the fixed unit and the detachable

unit.

30. The tool of claim 24 wherein:

the processing component comprises an electrode in the detachabie unit
and a membrane between the electrode and the processing site,
wherein the membrane is configured to conduct electrical current;
and

the chamber further comprises (a) a head having a workpiece holder
including electrical contacts configured to hold a workpiece at the

processing site and engage a conductive layer on the workpiece,
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[c31]

[c32]

t he chanber further conprises (a) a head having a
wor kpi ece holder including electrical contacts

waenkiogsped t o hol d a workpi ece at the procesBCTVUSENY/@17657

and engage a conductive |ayer on the workpiece, and
(b) a seal between a portion of the fixed unit and the
detachable wunit. [c29] 29. The tool of claim?24
wherei n: the processing conponent conprises

el ectrode 8nd{hka geabbetuaes appitionalthe fPrad '2’51“ ped \fe detachable

t he electrﬁﬁﬁ and the processing site; and the chanber

further conprises (a) a head having a workpi ece hol der

i ncluding electrical contacts configured to hold a

wor kpi'ece at the processing site and engage a, ]
condu3dti veAhajrdegrated Heolwdpk pvet shemipal prycessiiglof microfeature
between a portjon of the fixed unit and the detachable
WATKPIeGeS36PMFISINELe t 0ol of clai m 24 wherein: the

processi [ ; ; ' .
et ach T anERTHBAGH AR o e B PR SO LMol e
and t hevglr cleeraiiah@roddssing chambien caméedrbytthenmousting module, the

configured to conduct electrjcal current; apd the _ .
charmber f uweheehepies) | ROSEEE)Ta chambalasomprising a fixed unit, a

wor kpi ece H?{?‘Zﬁ%”&' Qﬁ\k\o P@EQ%E&%&PH@O fiRMiRed Binit, a seal between

confi gured pi ec processi ng Si

and engagethe fRE@ UGt N6d [thy edetachatle wwit, karice peocessity component
WO 2005/ 001896 PCT/ US2004/ 017657 and (b) a seal

between a gispoped inftherdetachableuwnit, whareindhadpehupitdncludes a

O oSSt B SR 83l BT Egbeg it one o

mount i ng nplbEsitiaing @lémBhty ahd Bfirsf faBesicr icpigaged with one of the

el enments; a wet chenmical processing chanber carried by

t he nount i pgsitioningeslemizets;wet chem cal processi ng

‘Chanbgrtrgr(n)s orr{ %Iygt%rﬁ cfairr)i(eeé]I bli/n.h%é rr?ounting module for transporting the
workpiece within the tool, the transport system having a second
interface member engaged with one of the positioning elements and
a second fastener engaged with one of the attachment elements;
and

wherein the mounting module is configured to maintain relative positions

between positioning elements such that the transport system does
not need to be recalibrated when the processing chamber is

replaced with another processing chamber.

32. The tool of claim 31 wherein the mounting module further comprises
a deck having a rigid first panel, a rigid second panel superimposed under the first
panel, joists between the first and second panel, and bolts through the first panel,

the joists and the second panel.
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[c33]

[c34]

[c35]

[c36]

det achabl e unit releasably coupled to the fixed unit,
a seal between the fixed unit and the detachabl e

waReos/00mpel processi ng conponent di sposed i n tPET/US2004/017657

det achabl e unit, wherein the fixed unit includes a
mounting fixture having a first interface nenber
engaged with one of the positioning elenents and a

first fastener en z;)?e'd with one of the positioni nl% i
el enedds; Bhert@m;% aims §3 (harely hecmopting enerylla fuiiger comprises

d f . ' . ' i 1 hi .
FRaEk el HREEAE Do, St Bk Sl p g ot e
AR BRAcify BeaRsEMHE firgD8n@sebHRd R@RkIS. oni ng el enent s
and a second fastener engaged with one of the

attachnment elements; and wherein the nmounting nodul e
is configured. to intain relative pasitions between
posi t $bni nth%lt@ﬁlea?glagﬂ ! fufter WBF’%&'HQp%WaQyBQ%_ hed over the
ﬁ%ﬁgﬁgniﬂ%hé‘%ﬁtﬁé’hegd\zﬁ%@#%%ﬁ%r RRetHifider réd to hold the

C er s Treplace eér processing cha

wos@iectat thegrboessing sittai m 31 wherein the nmounting
nodul e further conprises a deck having a rigid first
panel, a rigid second panel superinposed under the

first,.pan | gi $ts .he he first and second

panel ?5‘and?h%ltéf@ ﬁlﬁ%&bﬁ%éﬁst panel, the joists

and tipp ﬁn%@@ﬁngadlﬂhponé& M gRsSE BAld86trode in the detachable unit;
PCT/ US2004/ 017657 [c33] 33. e tool of claim31

wher ei n t handrounti ng nodul e further conprises a deck

having a.,rigid first panel, a rigi,d _second | . .
it ascetianioss fyefhdyr cBFtiisies; 2 hodi P FEE R NP RERRepider including
the first apdioRofepaife)ebafigireddb Kid aTherksete @t the processing
claim 31 further conprising a head positioned over the

fixed unitsitevbrd @ngagba ¢tedlativeiayarem thenwotkpienses

hol der configured to hold the workpiece at the

processing site. [c35] 35. The tool of claim31

\glh:{:??@éjetiﬂﬁ @%@?@gﬁgﬁ ggﬁgﬁﬁﬂﬁé‘ﬁ cﬁ%@ér%? d@Positing material onto
microfeature workpieces having submicron features, comprising:
a head assembly having a workpiece holder configured to position a
microfeature workpiece at a processing site;
a fixed unit having a first flow system to provide a processing fluid to the
processing site;
a detachable unit having a second flow system in fluid communication with
the first flow system of the fixed unit;
a seal to prevent leaking of the processing fluid between the fixed unit and
the detachable unit;
an attachment assembly releasably coupling the detachable unit to the
fixed unit; and
at least a first electrode in the detachable unit and at least a first electrical

connector coupled to the first electrode.
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[c37]

[c38]

[c39]

[c40]

[c41]

[c42]

t he chanmber further conprises a head having a
wor kpi ece holder including electrical contacts

waenkiogsped t o hol d a workpi ece at the processPOmyUSENY/@17657

and engage a conductive |layer on the workpiece. [c36]
36. An el ectrochem cal deposition chanber for
depositing material onto mcrofeature workpieces

havi ng subm cron features, conprising: a head assenbl Y .
havi ndy.a wbr& sheadersifddaine 86+ fythesacaBPiesgtd sacend electrode in

kSt Ehatls P BB & ifeRoufh. BURTF BaikBehl i, ikt 'diééfode and the
gg’cgﬁasgéa%éé_ui d to the processing site; a detachable
unit having a second flow systemin fluid

conmuni cation with the first flow systemof the fixed

1 ui (Bt whe CORRT el HonitheriaBTEba D ILeT, R e frst flow
t bl I th
FerthiET R REpRAol SRERE" Y "ana at | cast o

first electrode in the detachable unit and at | east a

first electrical connector coupled to the first . .
el ect3®de. Theichambenof cimsds frtheUepmpsng= gembrane in the first

7. The ch f.claj th | & i i

e sheiont dauppinS rcopi foiEeue it e flelfbrine is configured
B Rkt bleclickl 8gireet ween the first electrode and the

second el ectrode. [c38] 38. The chanber of claim 36,

further conprising a filter in the first flow system
and/or_the_second fl ow system _[Lc3 39. . The chapher

of cl4f-m 360€ f GhAMEPT Bhff?Il nﬁé'a "%Fﬁf’hn ©i ﬁ%&aﬁﬁ%ent assembly
b5 i i 1r6M a first position t

e BETRE L BEAMOLAL) [hRR SIS PY6 o s posilon

®becond pasitionto elamp thodgtatbabiheittoetinedixedfurit.ai m 36,

wherein the attachment assenbly conprises a clanp
ring configured to nove radially inwardly froma first

225 U™, i dREGRE BRRISbRiR] A The detachabe
the fixed unit further cdmprises a beveled guide surface inclined upwardly
with increasing radius, a beveled bearing ring having a bearing
surface inclined upwardly with decreasing radius, and a first seal
surface contacting one side of the seal; and
the detachable unit further comprises a rim having a lower surface inclined
upwardly with increasing radius, an upper surface inclined upwardly
with increasing radius, and a second seal surface contacting another

side of the seal.

42. The chamber of claim 36 wherein the fixed unit further comprises a
field shaping module that shapes an electrical field in the processing fluid induced

by the electrode.

-42-



[c43]

[c44]

[c49]

[c46]

[c41] 41. The chanber of claim 36 wherein: the fixed
unit further conprises a bevel ed gui de surface

WO p@bkionesde upwar dly  with increasing radius, a beveb®md4/017657

bearing ring having a bearing surface inclined
upwardly with decreasing radius, and a first sea
surface contacting one side of the seal; and the

det achabl j i e ing a | ower
ur e 1 ot Gharn ] BFCiaff 9 RS bAh A 23 U, “an

uppera seebm¢ @leditddenatangedrcincentidatlyi with ¢hsifitgt electrode in the
radi us, and a second seal surface contacting another
side of tietaehableupitppnd2. The chanber of clai m 36

whereip the fixed unit.further j - 1,Ql : :
shapiahgel ping Hﬁdﬁl%g‘p@‘? @ﬁedeﬁ'@m’ Ii\%rgfn ﬁeeﬁé],ais%alphneq module is
pr ocessi ngdhpibshd Bflecaidieddic nidtefibEaht At a-firdt WPening facing a
2005/ 001896 PCT/ US2004/ 017657 [c43J 43. The chanber

of cl ai m J@st $ectiomeof thenprdceisaing sites trough avhich e influenced by
arranged concentrical t he first erléﬁctro

¢ | i th de in.
the  det adRGHITE BIEEHTOd8 fEn-PaseARd SBPPRT OBEAIND faking a second
the fixed i - | rmg” ']
comosed. dFoondBERBoeRting eftriah Whicth it infienced by the

openi ng f aicoadaledtiads caepassn of the processing site
t hrough which ions influenced by the first el ectrode
can pass and a second opening facing a second section

an b . n _ I ng : _
o 1 U 5, e A i o
conRBERT d?{up@écﬁ't@‘tﬂé% sebohd ectesdmrand fige firsteamhdecond electrodes

el ectrica connector coupled to the second el ectrode,
age dpenableiindependentlydnd esicBathedes are operabl e

i ndependently from each other. [c45] 45. The chanber
of claim36, further conprising: a second el ectrode

CONCefy I'i Crid Elli‘?ﬁ'\BEr bt Eialm Bes Hirtiestecdrphidiggdet achabl e
unit and a dielectric divider between the first and _
secoraisetant eledtrode aohicentticowiiptng firsd dlecirade inhtbefdetaghable unit
unit, the afr:dela%iesiggt ilcndg?vicq(ta)éjI gtlat(\eNe%enl trt]w% first and second electrodes;

a field shaping module in the fixed unit, the field shaping module being
composed of a dielectric material configured to shape electrical
fields in the processing fluid generated by the first and second
electrodes; and

a filter in the fixed unit and/or the detachable unit.

46. The chamber of claim 36, further comprising:

a second electrode concentric with the first electrode in the detachable unit
and a dielectric divider between the first and second electrodes;

a field shaping module in the fixed unit, the field shaping module being
composed of a dielectric material configured to shape electrical
fields in the processing fluid generated by the first and second

electrodes; and
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[c47]

[c48]

[c49]

[c50]

[c51]

conposed of a dielectric material configured to shape
electrical fields in the processing fluid generated

whygoosielshbé r st and second el ectrodes; and a fiPCEUSI04/017657

the fixed unit and/or the detachable unit. [c46] 46.

The chanber of claim 36, further conprising: a second

el ectrode concentric with the first electrode in the
detachable unit and a dielectric divider between the

fi r sta amemiranednethec fixediaimit angias) thes Hgpachgblf dmitethaj conducts
the fixed ulniE a(i‘he field shaping nodul e being

conposed ofeSrFALFUEERY ¢ naterial configured to shape
electrical fields in the processing fluid generated

by the first and second electrodes; and -43 WO

2005/ 4D 189FheCHAR260a] Clain6 86 wheeeib thealaétachakiefunikis positioned
unit and/or the detachable unit that conducts
extemallysmdespeatarihe fxed unita7. The chanber of claim 36

wherein the detachable unit is positioned externally
underneath the fixed unit. [c48] 48. The chanber of

cl ai ;@6 WREeRafber det atdiab!36 umhérelrurthiedetachablelesnit further
an externally accessible fluid fitting through which , .
includescare sxtenpally wogessihle fluignfittingtrough whiich the processing fluid
el eﬂtrochem cal deposition chanber for depositing

¢’ EPVWal onto nmicrofeature workpi eces having

subm cron features, conprising: a head assenbly havi ng

a wor kpi ece hol der configured to position a N )

i cr od@at uAe eleckpchemicat deppsitior chiamperifoe dgpasiting material onto
el ectrical contacts arranged to _provide electrical
migrpaaturewarkpigess haying su Cffﬁpég%’%”r%s'\?@&%rlls"ﬁ%vi ng a

fixed ugitqi 00 hayiRRUAL ¥ i ition a
i xod® egq ' eibionayiBla Wfieibs dibe Bhiiatied k6 positio
accessi bl enflefofedtahd evorkpitce rat| & psadssging sie lasd electrical contacts

the fixed unit bel ow the rmunt_(}?g%pfixzweto be .
posi t i onedapanead tp erepdg ety geNt 1o,R laygr Ny thegworkpiece;

calnietrre ?B/eggﬁt ﬁ%ﬁﬂgﬁ%ﬁﬁédspﬁg ifGhding niditAt B&iRPICattach the fixed
unit to a deck of a tool, an externally accessible detachable unit
releasably attachable to the fixed unit below the mounting fixture to
be positioned below the deck of the tool, an interface element
between the fixed unit and the detachable unit to control processing
fluid between the fixed unit and the detachable unit, and an
attachment assembly releasably coupling the detachable unit to the
fixed unit; and

an electrode in the detachable unit.

50. The chamber of claim 49, further comprising a second electrode in

the detachable unit and a dielectric divider between the first electrode and the

second electrode.

51.  The chamber of claim 49, further comprising a filter in the vessel.
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fluid between the fixed unit and the detachable unit,

and an attachnent assenbly rel easably coupling the
walewaohmsbs e unit to the fixed unit; and an el BCT/USTIO4/017657

in the detachable unit. [c50] 50. The chanber of claim

49, further conprising a second electrode in the

detachabl e unit and a dielectric divider between the

o ThCLaE eoRErEAlet BE o 80 GHA g EPH ridporane in e
vessenBoNfRsfBH to cofdutiRideriealPalddt. PCT/ US2004/ 017657
[c52] 52.7 The chanber of claim49, further conprising

a menbrane in the vessel configured to conduct
el ectrj-cal nber ,of claim

(53] wher eP¥r thgﬁg{% gt. fg ]s‘élg%t‘)l gg?p‘&ﬁ%ﬁ'@eg‘% g aaqp[gné'r% assembly
SRS ARt s 9o Bt osion

alBetond pbbitiohits ethrmpithe detdehbbetuniT tethenfixdrbunibf ¢l ai m
49 wherein: the interface el ement conprises a gasket
between the fixed unit and the detachable unit; and

an extgerna ssible flidd.fitting through which

[c34] proce §'i ngjrwﬁ’ﬁ%ﬁ%aeiqﬁlcgaw&At?g’g?i‘élé& The chamber of
cl ai nSintérfidd eleri@MPEbPpNSes @ GaskistDetiveeni thet fdeed unit and the
vessel configured to direct a flow of processing fluid

to be at detashablebsiti@nidal |y normal to a workpiece at
the VR exferol Sesessi BhicEibns throlBRRyERn BRACGSiAG fuid can flow.

processing fluid induced by the el ectrode. [c56] 56.

The chanber of claim49, further conprising: a second
[55] el ect5®de The @hgmberaickaimr4d; duithemeomptisiagf i r st

el ectrode in the bl e unit, eld

. detach [ and fi hapi n .
odul & oW $YRTaadEs vepRa Ganigresh i e dareobRioRgsing fluid to
gggg?rs]gdng e %é fH ) SGb5iaRtiaR} fbinihrto \Wotkiiedd 5t the processing site;

and ,
a field shaping module in the vessel that shapes an electrical field in the

processing fluid induced by the electrode.

[c56] 56. The chamber of claim 49, further comprising:

a second electrode arranged concentrically with the first electrode in the
detachable unit; and

a field shaping module in the vessel, the field shaping module being
composed of a dielectric material, and the field shaping module
having a first opening facing a first section of a workpiece processing
site through which ions influenced by the first electrode can pass
and a second opening facing a second section of the workpiece
processing site through which ions influenced by the second

electrode can pass.
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[c57]

[c58]

[c59]

having a first opening facing a first section of a
wor kpi ece processing site through which ions

wo ndoswerseed by the first el ectrode can pass apdI/asS2004/017657

second opening facing a second section of the
wor kpi ece processing site through which ions
i nfl uenced by the second electrode can pass. -45 WO

2005/ 00189 PCT/U 200
of ol afm 48 h6 ChAMEEY o SiHim . fyrhar CBBHSNG! oct r ode.
Conceé'%EgSnﬂ‘”giélitHb‘ae & 'i']tr% @ith rtﬂg?lrétrbléﬁﬁ (?ﬁrgﬂ{bgﬁgﬁchable unit

unit lelectric |V|der bet ween

second el eghd adtislectrid dieider bbmergthmﬁhst andsecbed electrodes
vessel, the field shaping nodule being configured t

shapeaeﬁuﬂdtsh@mngfﬁr@nu@ im theevesssle B¢ rfigld | shaping module being

Jyetom i n eoltichla ko Shbps ARG fithgER e AR penerated

of processppthe filstiafldisecBRd @ledtRRds; substanti al |y
normal to a workpiece at the processing site; and

filtea flow systenebsthe vessel havingoawall tmtudcmecw arfIQVh@f processing

processing_flu [¢5 8. The ¢ arrber 0

wher ei n: ﬂ'égchobeeléc@aég Vl gofipg t?h% Y"PF lece at the
electrode C l e unlt and a dielectric

di vi der It\/\éecteeﬁgl{‘ﬁ%% ?@{i and second el ectrodes; a

fiel dfiltéran it vesskl i fluid ¢dramueication wittetHe plrad:eshlagifhxjp.

nodul e being configured to shape electrical fields in

a processing fluid wwthin the vessel generated by the

first émd §ﬁé%ﬂgmnﬁq$%§ﬁ%s4g alh%é}whsyst emin the

vesse? ‘havi n I'Tec e processing fluid

to bg saboh@atdctideséditientid withahadirst! sleatrods ifp’tlﬁ:&etabhable unit
the processing site; and a nenbrane in the ves
that conduand azdieleckrin divider betweemtha first aad sssea@%qﬁ@des

(1t A6 g Mokl H B 88 15 SEMG oo being
configured to shape electrical fields in a processing fluid within the
vessel generated by the first and second electrodes;

a flow system in the vessel having a wall that directs the processing fluid to
be at least substantially normal to a workpiece at the processing site;
and

a membrane in the vessel that conducts an electrical current in the

processing fluid.

59. An integrated tool for wet chemical processing of microfeature
workpieces, comprising:
a mounting module having a plurality of positioning elements and
attachment elements;
an electrochemical deposition chamber comprising a head assembly
having a workpiece holder configured to position a microfeature

workpiece at a processing site, a fixed unit having a first flow system
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[c60]

[c61]

[c62]

a nounting nodule having a plurality of positioning
el ements and attachnent elenents; an el ectrochem ca

wale@s®dtspeOn chanber conprising a head assenbl yPChasiongo17657

a wor kpi ece hol der configured to position a

m crof eature workpiece at a processing site, a fixed

unit having a first flow system -46 WO 2005/ 001896

PCT/ US2004/ 017657 to provide a processing fluid to the .
pr ocessi ndo girovideral procassing figid toi theup@cessing; sityppd a mounting

Cool " ddeimasr S suddhing HETEH IR RER Spiostmember of 2
fluld copgyni sahbamnabld Uike Hoify 4! Subos! i ofystéd in fuid

fixed unit, & sSea prevent |eaking of the _
pr ocessi ngommmudichtioneth thefifst fledv systenaofl thendixed unit, a seal to

detachabl e unit, an attachnment assephl y rel easabl. .

coupl i ng tprliévef'dé?%'@ﬁﬁlﬂféh%ﬁrchsé'ﬂ%g‘qui)&?éweﬁﬂi%ﬂ? f'gﬂ%l unit and the
at | east fir I r ' b i1 ;
transport %sﬁ‘\}%‘i'ﬁR'%a‘ﬁﬁ' e%?eaoﬂyéap hﬁﬁ%ﬁ%ﬁ%@%ﬁﬁ%@%r&uplmg the
transpor t iqagadHble \Upiittd! Becfixgdt bhity A at (edst & fiest electrode in the

transport system having a second interface nenber
engaged widdlachabletunithe positioning el enents and a

ZF;%;&%@L& gﬁgﬁzgﬁgpﬁeb%ﬁﬁf qﬁgx nhﬁé url%gdlﬁgeh ?S‘rn{ransporting the
confi gur eQN&'RPIE%bnMHh k5 abbl &hBOfrahsPH sysedmeRaving a second

positioning elenents such that the transgort system
does not inteefdceanbmbes emigagedivéth ahewfithe pesiiioning elgments and

chanber is replaced wth another. processi hanber . .
[c60] 60. arseceqd|fagtensr fnags Wit one Ofdhelat qnggent elements;
nodul e furé r conprises a deck having a rigid first

panel, a rigid second panel superinposed under the
firstwhéraitethe imbwitigoatoskids is enfigued tndnhaiptaimdelative positions
panel , and bolts through the first ganel

., the joist
and the sdwiwaepaprsitiofiag glementsrauch dapt Hre E’Sagﬁﬁl@sﬁ%tem does

‘wherein the :‘rﬁgg{,:rgc? ggﬁ}eqc’%nf)r%rté@e\:qh‘éﬂ”mé Sﬁr%ce?siﬂﬁ%hamber is

having a rrfoé . a rigid second pane
j uxt aposedgepmicelsnith BAbtHeR pedcessing chamber.

60. The tool of claim 59 wherein the mounting module further comprises
a deck having a rigid first panel, a rigid second panel superimposed under the first
panel, joists between the first and second panel, and bolts through the first panel,

the joists and the second panel.

61. The tool of claim 59 wherein the mounting module further comprises
a deck having a rigid first panel, a rigid second panel juxtaposed to the first panel,

and bracing between the first and second panels.

62. The tool of claim 59, further comprising a second electrode in the

detachable unit and a dielectric divider between the first electrode and the second

electrode.
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and bracing between the first and second panels. [c62]

62. The tool of claim59, further conprising a second
web@sosde in the detachable unit and a di el eBCT/U82004/017657

di vi der between the first electrode and the second

el ectrode. -47 WD 2005/001896 PCT/ US2004/ 017657 [c63]

63. The tool of claim59, further conprising a filter

inthe first flow system and/or the second 0

flow
(631  Syst@8. [ déwjtoslof thimiassifurdhercsampriging arfiliar i the first flow system
co ;‘Ei ng a g@n‘oraqe inthe first flow system and/or
rdbesegond JIRVESYSIBM wherein the menbrane is
configured to conduct electrical current. [c65] 65.
The tool of claimb59, wherein the attachnent assen‘pI%/ .
(64  CONpradses The tohwp ctaimy5e ofurihgn cethprisingoa anerbrane in the first flow
innardly froma first position to a.s i ti

cond osition .
system @nigl/emtherseeendhifiow gystem, ovherein f'a&an%mﬁfanq issEpnfigured to
66., T, l, of im59 wherein: the fixed unit
@HPHEQ‘%%@@BI&%@%@ bevel ed gui de surfalc)é [ ngl : ned

upwardly w th increasing radius, a bevel ed bearing
ring having a bearing surface inclined upwardly \gilth i
65 decr éafsi ngf heattial ©f ciaith 89f wheteir dhe attlaghmeng assembly comprises a
ontactin

G, PRSP Bl A o 5 A AGREE o = second

daéﬂdnn:%dclampvmégiéta&ﬁémeimtrt_saﬁé fisledl @MitUs, an upper
surtface i1 nclined upwardly wth increasing radius, and

a second seal surface contacting another side of the
seal. [c67] 67. The tooée of cl.aim 59 wherein the fixed
661 unit B&rth e@ﬂ‘r}?ﬁp?&‘ Wherein: shapi ng nodul e t hat

shap | ' | L o PeaRR BGrfacd itlined upwardl

indu?ggq[%?a lF'ﬂ{e{ide ecrté%rﬁEﬁS%%gS%‘@lggé $he tool of claim P ) y
59 furt herwigprneresishy radisse andevkledt beddngr risgdgeaving a bearing
concentrically with the first electrode n t

. h .
det achiabl esuifdce; ingHned ypwarl!y NA AGCIREEN% f?fﬁ”?h@“d a first seal
fixed unity WOSr &itablify bhé'sticbPmk ity € 1S |

the detachable unit further comprises a rim having a lower surface inclined

upwardly with increasing radius, an upper surface inclined upwardly

with increasing radius, and a second seal surface contacting another

side of the seal.

[c67] - 87. The tool of claim 59 wherein the fixed unit further comprises a field
shaping module that shapes an electrical field in the processing fluid induced by

the electrode.

[c68] 68. The tool of claim 59 further comprising:

a second electrode arranged concentrically with the first electrode in the

detachable unit; and
a field shaping module in the fixed unit, wherein the field shaping module is

composed of a dielectric material and has a first opening facing a
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[c69]

[c70]

[c71]

conposed of a dielectric material and has a first
opening facing a -48 WD 2005/001896 PCT/ US2004/ 017657

wo poostoseect i on of the processing site through mMI/wR2004/017657

ions influenced by the first electrode can pass and a
second opening facing a second section of the
processing site through which ions influenced by the

second el ectrode can Pass [c69] 69. The tooI of claim
68 f ur t herfirstosentioni efgthe gmﬁamm%@t threwgh Méyige dqnsy influenced by
coupl ed t

d,el d d
second el 39? %ﬁte% Egd%ﬁ%%;é%éseapﬁ} Sé%gqent P@hp@%cmg a second
each ot hergedligd Jf tHE- rEBésélﬁg"sn@fth%Lng%?CH ib"rishmlﬂuenced by the

conprising: a second e ectrode concentric with the
first el ecdecodd dlecttdde can padsbl e unit and a
dielectric divider between the first and second

el ectrodes; a field shaping nDduIe in the fixed unit,

the fdgld Al %F&ﬂﬁg cofid. electrlcal connector
di el eéc ri cﬁ%g@grl ga%con% gured to 'sha ectri cal

Jduﬁléi'ﬁtd thet e optwlestrbdyy dridiihe firshandisedohy elduirddessare operable
and second electrodes; and a filter in the fixed unit

independently froro geshisiteeni t.  [c71] 71. The tool of
claim49 further conprising: a second el ectrode
concentric with the first electrode in the detachable

uni t zgnd ﬂw&to@l%?bfa'uﬁ@fﬂr!ﬂﬁcbﬁipm :the first and

second el ectrodes; a field shaping no ule in the fixed
uni t ,a sbeorfd eledtretiagiongentsicuvigh the ﬁgst eiemw@e i e %etachable unit

dlelectrlc terial, copfiqgured to e el .
fields in ankagieleels; \ngﬁ lragiave& @Pjﬁ @ {‘IJ%F&?F |egjrodes;
and fnde fleldnShapidgdmodule bein
unltseggg,bd ?hﬁgdet g’?&ab‘?q%mxt@amt condleJcts BiRg g
el ectri calcopuposud of é%%@&ﬂ&hé@t@g&onflgured to shape electrical
PCT/ US2004/ 017657 [ c72] 3 cﬂ %r at eg B % r Wetd d
cheni cal pieidedBithg §f°9ﬁ§§fr19‘ N erate irst and secon
electrodes; and
a filter in the fixed unit and/or the detachable unit.

71.  The tool of claim 49 further comprising:

a second electrode concentric with the first electrode in the detachable unit
and a dielectric divider between the first and second electrodes;

a field shaping module in the fiked unit, the field shaping module being
composed of a dielectric material configured to shape electrical
fields in the processing fluid generated by the first and second
electrodes; and

a membrane in the fixed unit and/or the detachable unit that conducts

electrical current.

-49-



[c72]

[c73]

wor kpi eces, conprising: a nounting nodul e having a
plurality of positioning elenents and attachnent

web@swntss¢ an el ectrochem cal deposition chanmbe€T/US2004/017657

conprising a head assenbly and a vessel, the head

assenbly having a workpi ece holder configured to

position a mcrofeature workpiece at a processing site

and el ectrical contacts arranged to rOV|de

el ect#3.cal Ar uintegratad taol &9 wein chemicaloPigsessieg g gmicrofeature
vessel having a fixed unit including a nmounting

VYQTEP[?PQStBO'QP{'g'E “the fixed unit to a deck of a tool,

an eXaL Fridintidg AtGRAET Rbeingetaachiakiy UOftpdSsiﬂl@ﬂﬁgbblements and
attachabl e to the fixed uni't bel ow the nounting

fixture tcattechpoaittelemedtidel owthe deck of the tool,

an interface el eent, bet t h |xed unit and

ot nBleeToGRe MG deprsiion ChapacipTig 8 Hitad Agembly and a
the fixed \%l‘.'ﬁ b1 R He4el ass Aﬁﬁl&@%\ﬁng’@ Wwork@ied ﬁéh@?@@nflgured to

in the det Ie unit, attachnment assenbly
rel easabl ypesitign angldrhfeadﬁ’eanbmpie&:wan & procassing sitxaad electrical
unit; a transport systemcarried rﬁi t he nounti

modul e forcqntaet§pafranggdttﬁeprw¢< RetEC; PHifﬁn{] Yo a layer on the
tool, the tr Or#nﬁ%é‘ff?@{%‘f'ﬂ&r‘f’qﬁ%@unﬁt “ﬁ(ﬁﬂ&lﬁ@ea mounting

menber eng\g{a e positioning el enent

and a secpagrd StARRh Hwdiged wit hoomaledk bhe tool, an externally
attachnent elements; and wherein the npunting nodul e

i s confi guacassiblerdetachable cunit ireleagablyt aléachabidqethe fixed unit

does  not ”ﬁ%e'e it i I B AR, PRI IR, geck of the

Cha"‘oef 'St? ﬁ\?@ﬁ‘? Y blenfditidtiveBh QA6 FixeAdirit @i te detachable
[c73] 73 hé too claim 72 wherein the nounting

modul e furmﬂubrtocouphob@soc&ssd"tg:lfIMVbetQIeanr ihg cflxﬁdr ¢nit and the
panel, a rigid second, panel er.i N"pos u
Piret’ 2sieechanss ooilbas epcissRol coe é’%“ﬂ‘fﬁ’ unit, and an

b
Jt g:r ELZ ] ?Lé{e‘ﬁ %‘ﬁt éégq'?ﬁbl?'}@Ie%%%Bch&?ﬂliﬁb . th@nekthehale unit to the

fixed unlt

a transport system carried by the mounting module for transporting the
workpiece within the tool, the transport system having a second
interface member engaged with one of the positioning elements and
a second fastener engaged with one of the attachment elements;
and

wherein the mounting module is configured to maintain relative positions
between positioning elements such that the transport system does
not need to be recalibrated when the processing chamber is

replaced with another processing chamber.

73.  The tool of claim 72 wherein the mounting module further comprises

a deck having a rig'id first panel, a rigid second panel superimposed under the first
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the joists and the second panel. [c74] 74. The tool of
claim72 wherein the nounting nodul e further conprises
wa2asobisb@avi ng a rigid first panel, a rigid SeEONUS2004/017657

panel juxtaposed to the first panel, and bracing

between the first and second panels. [c75] 75. The

tool of claim72, further conprising a second

el ectrode in the detachable unit and a dielectric _

miinsl doistd between thesfirst aed secopd manel.and palts freyah the first panel,

| ectyode c76] 76._ The tool of claim72, further

tgﬁrﬁi?ss"f‘%t ??%Qﬁpff"hent he vessel. [c77] 77. The tool

of claim72, further conprising a nenbrane in the

vessel configured to conduct electrical current. )
c74] [ c78]748. The toalaf cleimcT2whereain thaaneuntingmagdulefurthertcomprises

3 BadaneYinGrABEIA 751 banflaaoid SSRoRd PROH L5tapSedaane first pane,

i 1 t &?‘FH ikt to the fixed
ﬁﬁ?}d%gw&m O%Fa% C aﬁ?an%' wherein: the
interface el enent conprises a gasket between the fixed

unit and the detachable unit; the fixed unit fu tps}eer )
751 conpri®es Bhedoel ekiclgimdé2, SUrthge COMRISINR @ &8 ctrode in the

S AT 05 Al A e EEBRE 40 scone

é’|?gﬂnﬁ(§e_ and a first seal surface contacting one side
of the gasket; and the detachable unit further
conprises a rimhaving a | ower surface inclined

upwardly wit h i ncreasi r.agj us, an .upper .sur.

€78 inelifed UIRAARPT CEUT (otanne) erRBgENE et ihihE vessel.
PCT/ US2004/ 017657 with i ncreasing radius, and a second
seal surface contacting another side of the gasket.

771 [ c80]7R0. The toolobf dhim|7d, fuither comprising: anpenyirage ia the vessel
flow systemin the vessel configured to direct a flow
emfigusrd i condyet eleptiical quFreRf- | east substantially

normal to a workpiece at the processing site; and

[c78] 78. The tool of claim 72, wherein the attachment assembly comprises a
clamp ring configured to move radially inwardly from a first position to a second

position to clamp the detachable unit to the fixed unit.

[c79] 79. The tool of claim 72 wherein:

the interface element comprises a gasket between the fixed unit and the
detachable unit;

the fixed unit further comprises a beveled guide surface inclined upwardly
with increasing radius, a beveled bearing ring having a bearing
surface inclined upwardly with decreasing radius, and a first seal
surface contacting one side of the gasket; and

the detachable unit further comprises a rim having a lower surface inclined

upwardly with increasing radius, an upper surface inclined upwardly
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a field shaping nodule in the vessel that shapes an
electrical field in the processing fluid induced by

wo b@sebmeé r ode. [c81l] 81. The tool of clai m 72pCT/us100€017657
conprising: a second el ectrode arranged concentrically
with the first electrode in the detachable unit; and
a field shaping nodule in the vessel, the field
shapi ng no ' f j j ;
o or a1 | ARy FRIRS S 8 scfofil SoBF bl contacting another
openi ng f asidegofathki gasketecti on of a wor kpi ece
processing site through which ions influenced by the
first electrode can pass and a second openi ng facing

a secgpd s [ ' : ssing site

[c80] throug vvhl%‘g'% t?@h‘g‘f?'ﬁﬁ?li?ﬁidlﬁ*ei&%m@ﬁsﬁﬁ ‘ond el ectrode
can pasfow kg&tdm theNsssepebnfurebabirest of i BEbrocessing fluid to
conprising: a second el ectrode concentric with the
first el ecbectdedst substantiadly mebimal tmatworkpigca at the processing site;
di el ectric di,vider between the first and second
el ectrodes@Md fiel d shaping nodule in the vessel, the

fiel d;sfagni I i h : PR

L e 7RG RO HANIE U the SUREL DU oS 8P it feld in the
by the fir processirgefiuidinducad bytheselegtbdew system in

the vessel having a wall that directs a flow of

processing fluid to be at |east substantially normnal

to a warkpi o) [ (te. and -52 WO
1 5005 BhusodtBaeiipatf B REIRr rRihaTE . V208 i
f1 ui dacswoomndl electrode varréinddie coheerisizalig withutih fitst&léctrode in the

83. The tool of claim 72, further conprising: a second
el ectrode @etasbablg unitiiangd the first el ectrode in the

det acha Lt._and di.el gctri i vider. between the .

first aaﬁggsgﬁé‘ﬁfaggmﬁll%dgs&’ea VF%@?'OI tbﬁab?ﬁg Sﬁ%ﬁ'ﬂﬂe’w“'e being

the vessel cpo@_séd ebfd as Bk dleic "'Raterfal P@nAgthe: fpfd %Hbﬁﬁ'\g module

to shape electrical fields in a processing fluid

wi t hi n t hehaviegsefirsyopeningdecing a fiestfsection ahd warkpiede processing

el ectr OOIeSSite through which ions influenced by the first electrode can pass
and a second opening facing a second section of the workpiece
processing site through which ions influenced by the second

electrode can pass.

[c82] 82. The tool of claim 72, further comprising:

a second electrode concentric with the first electrode in the detachable unit
and a dielectric divider between the first and second electrodes;

a field shaping module in the vessel, the field shaping module being
configured to shape electrical fields in the processing fluid generated
by the first and second electrodes;

a flow system in the vessel having a wall that directs a flow of processing
fluid to be at least substantially normal to a workpiece at the

processing site; and
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[c83]

[c84]

a flow systemin the vessel having a wall that directs
the processing fluid to be at |east substantially

woerosmbish® a wor kpi ece at the processing site; PCHOS2084/017657

menbrane in the vessel that conducts an el ectrical

current in the processing fluid. [c84] 84. A nethod

for electrochemcally depositing material onto a

wor kpi ece in an el ectrochem cal depqsition chanber .

conprfilter inythe yesse! isBedmommunicagon Withdheireeessing duid-

and a vessel having a fixed unit with a processing

| ocation, a first detachable unit rel easably attached

to thes fixph 19l bf cRIvA 22, ffiftér edrApkisiage in the first
detachabl e unit, the nmethod conprising: depositing a i
| ayera satandheleictretevamnicpntricewitiathe: first @leatdsnins thgtdgtaghable unit

by positioning, the first r kpi ec t the processin )

| ocati on cNd a&ligleqiEg J'Yfﬁ?%?&"%’?‘&?frs%arbq gg‘é%@f? ﬁ&cgrodes,
fluid,i tiall i, Sduang ; il i
{1 ol & (P Thodl 572, LERelouRY) fich) Migpigimodule being
el ect r ode; carffiguesd 1@ shhpefélestricel fieltds die Ipyocessawsfluig within the
the first detachable unit fromthe fixed unit

removi ng tvessebgeneraied byiihe first aRdEegOPASIeFTedRS £ i xed

it i tioni g : _ | |
Secorfanesrah i i SES RV 8 Y gt Blipt 8 frocessing fluid o
rel easabl yhaht pelt S9bsthatisIRCAGEhal d6bawbikipiete sl thetprocessing site;
the fixed unit; and depositing a layer onto a second

wor kpi ece @r&Vi ng submi cron features by positioning
the second workpjece at th rocessj ng locati f .
53 Vi DO0NT60% B Ry aseRh oD CARBHORy (At & ol ghfEnt in the
contact a %@8%5%"1’%5.' uid in the vessel and
an

est abl i shi'ng 'ectrical field between the second
wor kpi ece and the second electrode. [c851 85. A

e S ! R Ty bR G ARG i gvoriec

fe e . et S i - o _
in L BjiinchP i deosiR ehamber coRfpPitind Atheid apsembly having a
\ASEPIEdey hbiler Bgdaa Wessispl haeingah dixedamit withes rrbcessingidocation, a

a fixed unit _ _ . ,
first detachable unit releasably attached to the fixed unit, and a first electrode in

the first detachable unit, the method comprising:

depositing a layer onto a first workpiece having submicron features by
positioning the first workpiece at the processing location of the fixed
unit to contact a processing fluid in the vessel and establishing an-
electrical field between the first workpiece and the first electrode;

replacing the first electrode by releasing the first detachable unit from the
fixed unit, removing the detachable unit from underneath the fixed
unit, positioning a second detachable unit with a second electrode
underneath the fixed unit, and releasably attaching the second
detachable unit to the fixed unit; and

depositing a layer onto a second workpiece having submicron features by

positioning the second workpiece at the processing location of the
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with a processing |location, a first detachable unit

rel easably attached to the fixed unit, and a first
web@sosde in the first detachable unit; renovPOLUSIVE4/017657

first detachable unit fromthe fixed unit by

di sconnecting the detachable unit fromthe fixed unit

at an external |ocation outside of the fixed unit

and rel easably attaching a second det achabl e uni

havi ng a dJixednniticeentggiarsocessing ﬂutsirindheN?éSﬁl apg establishing

unit. -54 an electrical field between the second workpiece and the second
electrode.
[c85] 85. A method of servicing an electrochemical chamber for depositing

material onto a workpiece having submicron features, the method comprising:
providing an electrochemical deposition chamber comprising a head
assembly having a workpiece holder and a vessel having a fixed unit
with a processing location, a first detachable unit releasably attached
to the fixed unit, and a first electrode in the first detachable unit;
removing the first detachable unit from the fixed unit by disconnecting the
detachable unit from the fixed unit at an external location outside of
the fixed unit; and
releasably attaching a second detachable unit having a second electrode to

- a portion of the fixed unit.
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