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SYSTEMS AND METHODS FOR DELI VERY OF FLUI D- CONTAI NI NG
PROCESS MATERI AL COVBI NATI ONS STATEMENTOF

WREANIEDAPPLI CATI ON(S) [0001] Thi s appl i cati onPCT/ab2088/085826
priority to U S. Patent Application No. 60/992, 988
filed on Decenber 6, 2007 and entitled SYSTEMS AND
METHODS FOR DELI VERY OF FLUI DCONTAI NI NG PROCESS

MATERI AL CQYRITANTKANSD MiETHIDBS FORDERIVERY GPr egoi ng

appl iggayis @OﬁTK?NﬁW; PROCERY MACKERIAL € GUBINA BIONS
set forth fully herein. FIELD OF THE | NVENTI ON [ 0002]

The present invention relates to systens and met hods
for deliverySAAT RELA RED ABRIA€A TRONG
f|UId ut|I|2|ng processes i ncl udi ng processes

[ %}pﬁ@&'ﬁbﬁ @Q%%l@fltyft@ Iory. @%ht%ph%gﬁ:ﬁlopaa/@ o6k filed on
RELATE ART [0003] Delivery l"ai d- contalnlngggFLUH)

Dﬁ?%@@sé Y end antgled 5 Y EMésléN@cMEEH@PtS R PELIVERE
dﬁ@zﬁi\lﬂﬁ@ P'R@@ESQ EN’IXTEEMILOCG%INRTQ)N@" 'Tﬁé bﬁs&@c)sure of the foregoing
manuf act uri ng processes. Numerous industries require
apigttion deherepyinepiparatedhy refprengeded sptdorth fulabgseine f or m and
substantially free of contam nants. The term "feed
material” in this context refers broadly to any of

various material s JHE&DGOF IRIINENTIONmnuf act uri ng

and/ or industrial processes. [0004] In the context of
[60ABf aomérh €nb GV RUAAREERr ® AREMET 5H OBLESE T BPid®livery of fluid-
devi ces e presence of even 'small amounts of certain
cousibiagPRecAtSs MaEmaly &h dleid-uiilizieg Uaredengs pRgering PepsesSesi @pRloyed in
s@ficEMBAoUsIeSs, for its intended purpose.

Accordingly, delivery systenms (e.g., including

contai ners and delivery conmponents) used to supply

feed material s to such nanufacturlno eoU|onent nmust be

of a charact er RERGRIRTIONOI FHERELATER Ssues.

Mat erial delivery contai ners nust be rigorously clean
[00031C ONCbd1iveR. of Whiid- @naWRcdirb@ sPRAEHA! & @A Pment (e.g., process
out gassi ng, and any other formof inparting

t(Qobh tarpeeht Befared thhe Vatht af mapudackiine pardessey: y Numerous industries
&P ARANESd t Qak @8 VB BIdAd Sn CORL-BiBChrW bfl RuiRfantially free of
ot herw se disposed in contact therewith. Materia

COIEMTIPEIY YR tietns gHburErigledP rBibIconFE icE Propdpdo any of various

nfAREEE b@ld of PorBurRddlif nah@hQurind shiVBtiha el Adakiean or
deconposition of the contained material, given that

[(WRbsurle b comisst Of R RHICHINGE {SeMIGPRAUEQTs GIng Nl Ipgjpaironig digyices, the
p%@éﬁ'cé QRNBA @hhalfa8R8nts RFQCRSR @ABEan@eRh i BndefNdresulting product
impurities may inpact such materials adversely.

deficiangi 9 e sHatSefralls igdfed Rr@pEe AR Emeiyndelanbt pefems (e.g.,

idcMidHBdEshicdiRR @ndVa¥fvedr€ - Bmporfeh@MSA 4 8851) FBedOMmaterials to such
precipitation), such that conbined storage of such

B THNFRIPTEHoTr bp@f Avbiader i vpids soTmRigatipRtiEspFsal Yaterial

d&ﬁ/@ryb&ng&ﬂe;sem&% BERTbAsly WREH 1 &ndfieswiR! Rlbldd oSS Qheddmg
be m ni m zed. posur e ¥o toxi c and/ or hazardous f eed

OREEINE AANE h &hea f%tms?f ipRakpy coRiMInpD B th epntaingrs and delivery

cORsINBRS GRkeeB AhdiGMNsNGDnlafMP)wilin B BiREkiZadidpBtkdl i @ntact therewith.

rocess in which , o o ,
aterial delivery systems should desirably maintain feed material in a pure state, without

degradation or decomposition of the contained material, given that exposure of feed materials
to ultraviolet light, heat, environmental gases, process gases, debris, and impurities may impact
such materials adversely. Certain feed materials may interact with one another in undesirable
ways (e.g., chemical reaction or precipitation), such that combined storage of such constituents

should be avoided. As pure feed materials can be quite expensive, waste of such materials
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material is renoved froma surface of a sem conduct or
waf er and/or wafer product, and the surface is
w@iweneds (pl anari zed) by coupling a physical PCDUS288/085826
such as abrasion with a chem cal process such as
di ssol ution, oxidation or chelation. In its nost

sticuth BE ftidmyzell.Or ERposodP td ke Meifor ppdridud Fe& thatedals should also be
5@ cifically a solution of an abrasive and one or nore
dve chemistries, to a wafer surface or pol i shi ng

[(mas] t hathep@dal meﬁantohlepaisﬁﬁqgr(e:MP) rmt;ﬂﬁﬂaakasloﬁms tah®ocess in which
surface str ture 0 thf sem conduct o fer to

TRER PN SBOE ‘toﬁlea PE 3 SPMIGARAETP Y 9 ‘Yaf%irPc‘,iOdu“ and the
sipfaanay lpalashbco Mpl@faritdig bradaplimu ?fpaagﬁcal [ps&@ﬁ] such ala abrasion with a
rocess, various feedstock materials are
‘Eﬁy“g??g é’EPC?Sé SPQk # Gsselupoy (PSI58HG G q‘f’]ﬁ%‘fn i 0 iffeips) dpdigentyy form,
CAIInasIags! plyin@rsluiBe I@peaielcmg/ra aqdftlon Gitah @Bratife @ndA&ifekor more active
sur.face., One_fee naterg@f e

Qc
e e a5 Q11 U 1SRG Aot R AR Begpeials on th
surRc€ Ethuiaturd®fythd Relideduceor MARE td AtRiedgBI the @erBoval ¢TYEvegeNmaterial
eroxi.de). Various particulate materials and agents
aﬁuvmﬁez E8f$ﬁ“%%ﬁ%?ﬁ§Tlons and proportions that vary
[(mlm]g Ig othfaft@maamtm poesSs ivagowd @@Hﬁbdk&ﬁﬁena{l@ﬂ@ﬁﬂen&%@o form a CMP
rob| e suspensi ons owever, is that the
SHEFIE [ﬁana‘zE\tSeCP st (o 4 Pl zafioRypshing for gnpligatign gy york surface. One

fdd infaefian fohzocmqﬂ@xamws@m silitafbaded abiasiad, anpedihpefebdaterial
of ti or m of iLtation, irrin Xing -

Ty rm%@napfeé"“ve r?gﬁnth(&gm & OE%{hRerOX@eé t ypio %PWC‘E% |“8?Fé‘613 and

aged&t mPy bOlisekOin USSbindtic@R Sl @répdaiond Rt PaK tantull @lfeerent processing
remai Nns i n suspensi on. The suspension (e.g., based on

°B%WF?%Ie distribution and solids percent) can be

[0oeTNt ai Mechriblerk &&p IOkl:Q) §d§]&n§1b1usl HoWd’Wethdet &ftpaftotilate Miaterial often
wever care St e |ven to avo Su
W P A o TR s s s by U ek g0 Gppe. some
f(ﬁ’ﬁhrbﬂaQMlofl cmun@e& rl‘u&bigE— g etaafpes at 4 ﬁxndmg:MRk sus @@ﬁSIIl}Oeﬁﬁployed
bot h abr asi q? reaci ve, such t g QEQ
J‘%Prﬂ?itt% Mg H)e?ﬂs‘&rﬁtﬂéaﬂ PV Hfg LR 1 F‘EP%IO T §BjpeRion (e.g-

biisod @X Pagisie st dibn ah® adids Gercent SetasHeaniih@inkd by ®elpaRcthe fluid in
efficiency or even premature failure
C?%@Pt ‘@8"1’1%‘3/3 PY§ <P ﬁaﬁeual&g% Fn$HER B é“’b‘g é‘bbé*[s%% @esefﬁg%lp%%amdes to
exdetsiveasedn fotcad wbfthadapae do adepiedbicoigdl otnesadighle IQ]lVﬂIalsuspenswns are
0 eSS|n st ep. FIG. [Aillustrate first
ol SR G e ot i1 Bt seast § groime sudPhuids are
sx&wuarmeadweywéar angpgid su\bﬁﬁlﬁfaﬂy teltieu gfficteh¢ye® eSénqirdatﬂal’ﬂﬁe failure.
14, havi ng. laten 13, 15, 1
el 4 T B e bR BB ot v e fach sstion
adapepd @hpdrivkm Wad@Entl poesshdigep. fOG. Ea(ﬂlimk@as atfﬁsti]M)l]’ e)at 10Bhaving

st yher sl Pt S oS TR Fuerh EPs dshdl ik ifions 12, 14,

1@5@%5\8@1@@5&@;3 as, 7ha \ﬂﬁmm@hfat@rb@@seaﬂhe\mMPeooalo is des1gned

Ao sty . Bcespng et che T

al thaded statibnal vevhR¢ a Sécagd W@feiﬁrﬂi@rgﬂ)& a febénd ﬂr&ehiﬂgu&tpr AtRSsecond
a.second. CMP .tool 20 simla

SO NIRRT Y SSRET & DL S 5 Al (F ggton 16. whle

additadnhloWerd Zhay Bé Joaddl if a @ fen atdging zahe OB AFER 1B3|lusétes a??e,cond CMP

B15h IS LTS B GRS o P T St

28t @tdacisava@ of Pdted 20, 0BET7, Wal € rwakdr 0&RlEgi/ Ngloading zone 28), but further

I%E\d&ig@ﬁlgﬁlﬁg;tﬁrugg c) g@)r b@%ﬂggg{tgtlsogggq g{r?&g}fnggafgro Igrocessing (e.g.,
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drying), with the brushing and/or finishing stations
30 havi ng associ ated wafer handl ers 31, 32 adapted for
waoedoen7e2ransport. [0009] As illustrated in FlI @CITS2088/085826
typi cal sem conductor device production facility 40
i ncludes nultiple CMP tools 20A-20E operating in
m@gra@hslteeﬂ cleapihgh biu@lﬁHdSclé%l(ﬂAg 200F paxti€le t nPio€ aldayicl r@ﬁa\taﬁ Chn@fr wafer

bri cat floor ("fab" eed nat er.i

’EzVHI%Sl arite %L‘Eﬂﬂ nefRdiop pishipg t&%’?é%&?ﬁﬁn&aéfoéﬁ“egﬁ’“ afer handlers 31, 32
a@p&dwjv&@@mhndpeﬁtel ("sub-fab"). A mechanical nmixer 4 1
[40@9]23521\% t a G% ifyglr,c'g se:ngcolng%lfl(? Cd )é/llcé/ %rso uctio;‘lr %acility 40
ndhﬁésrmﬂuplb @MR wals 2635120Ero@m|;m i6 Ear&ll@]l Sgcfhl)/todls S(DA-IZglElhﬂer’fplcally

u 46 punps the s|urry . ou a oba ribution
. Ci‘ntg% °%8 f{l)bélc Ha I‘E)Péf if%n)’ (“@{hgf.g‘?d ‘%i’f%“ﬁ‘l %P%ti“n?ff 8¢ Cgéeé‘lv?fé components
1&&@&1 taﬁ\J/g sy~ adlg ahcergsa@gqoﬁ gubPla B0 € 3Se@asit Atnii o 41 &f use@emhtain CMP

he tool s A It is to be appreci
Sl&ﬁ&ﬁ“ LYPPESpSHdIE 2 QF‘B%BI Se- ilﬁég’é‘éf g%déﬁ %\?%‘ﬂ%t“’é}ﬁﬁﬁg“ from
whit® atsD@tysdiiidh) buh@ 86 puitey the sipen dirs\gh Gl Ddval distipiloy loop 48 to
a first PFOCGSSI ng station for

O?eoﬁ&o%di\%zé@mgb‘éﬁ ﬁ”f&ceé%%%?f BT iy 5¢ ﬁdr@?ce@ﬁl%b%?tloghgp?%h of the
COMIO Roots 0208 PIH. Y Itais ftd 18 tapsredliitey tHak esthXdokieohdify @lolp oMptdeessing

a.second proces ation for each .tool 0A- 20E , )
SIEIS d"oBh ngBb‘g%QEé‘é%%ﬁB“ﬁPW&g 95?}’68 F@pryofgﬁp ?eog with a first
pfoU&@ﬂng st&tuﬁﬁﬁ@dﬁﬁh ﬁ)]E)IUZOlAl)QOE]‘be[HgX:bMe&e(}l ta)efmtcg,lobamig@@ 10dP }a supply

onents of only a si urr stri

st R SR E Prerdie i acite T Mgt i 2hbrigel 208 ™20E being

cméaécsﬁoawawmg gggbalt fNpply eaPes suppsnDicCordddriyUdriik@td thétewd /and so
rovi de nsory co n cat
o bttt bt et ahe ol gy . 1c 0
pﬁ)ﬁfd)ter ﬂ{kc)ibﬂsﬁ@dlf? By fHenPacdh RBEHO ﬁns&hiﬁ&li’tatgﬁrm(lﬁ@nbes;)roﬁh&i (e.g., in
i stribution |oop 48 era i ncludes, a. retyrn to .
S b prEicn S B8 RPRs Riob Ssb i Rivie Jsht kopBpting e
piap ¥e arﬁi%r@ﬂﬁ:p&ﬁ@ﬂnéﬂﬁﬁ I'Be [istributied ]ﬁb@ﬂ&p@ﬂﬁiﬂ@/&hﬁudes a return to the
ssure .in the bal distrib t|

RiBER R B o BB ueplq Pt PR RER e fogmpinigin acequate
pﬁ:@dﬁfmﬁ tkMPotsall Uistiipudicn 168y 48. pﬂJﬁoﬁMﬁterO OieSOftaaflﬂleann loop to feed a

intro e vari abi evi ces
Py CVE BIPETR ( 5’:‘)4“@ aFR‘i‘?D ‘98 ‘% |6%Htr°f1 edV afli?bé]ﬂtV %t‘@ﬁ@gemes
p&ﬁtﬂeﬂ}by&dﬂpb}ﬂspﬁt&ﬁﬁﬁbl@ a€ ouactiih ipango difeting OWPRKIl@y Eply pressure

differing flyid f]ow h, 1 engths fromthe o
ciottops- pUTPERRT dnici B T GRVE FrD JeaBs ek dier igibrigy tank 45
tHren tiGyldbal ﬁaﬁlfsutﬁ)@mé)pagﬁa &?}Foo{ ALAJE. Sequent i al

ati rforned at. di er rocessi ng. sta

RO e B P RO e st i etenbR ST Bitiogs B fait-saton

CfMP K)OC (ﬁﬁp&ﬁclﬁcﬁm&ixarﬁﬁe Ogbulk @bppar fdn[oS'ﬁl @tgat dt Qtnﬁrst Qﬁtpmﬁrcopper
cl ear nd. s

/g (b 3Ftond Tty 1P GRSER LTS ol ABH Yo followed by

bhkig @dniek 8&Pd Agorst @ ABorabrudiitd dd¢aniig I'sEE:pb (d.l@hﬁdmeloeamrmgrushed
St eIE)s %e. 8 , %h one or nore br hed cl $ 4 "

clgpips YRS SYEhORSHFEPE PRSI g&‘tﬁ t’:née Qﬁf‘f) ‘P EFduE spistactory

re@@lfs. 0@BvehOthp rseqimﬁm Sratulresfoaameo bp’er:ftfbﬁw it Svould ¥e€mledilaBle to reduce

uentj al _nat ur, eratio it wo

lg d be ,
PRESTFRHVE (% PoATEg IS DeRSETRG: tiFhgiry mRnE oF nesry matching
prob@kihf @meakeéach p&ﬁlaﬁtiaDﬁtatlo&iuﬁh g@v%®n yultivechtedil OGP @dol Beay ﬂo}bptlmlze

t chi i ng. proces ach sequential st aof
PRRUOB A TR - GUREH B EES PBTC b 0 0 ToRpY e b destable to
panﬁxx:b_LMP ipAdese tdollstb Bpé?ryte olvh tbrdiitions @€ Kubbtagtiallg cti@keis bhgd) without
n&%%(l)rl pte}/ii)dlc }nte%gtlloql tg re% enlsl? dep?etec{ Ia mattter(l)al containers.
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permt CMP process tools to operate on a continuous or
substantially continuous basis, wthout need for
W@e0000di2¢6 | nterrupti on to repleni sh depl eted fREHUS2008/085826
mat eri al containers.[0011] In order to reduce the
amount of individual distribution systens, typically
[l ong ofder toVeduch/e Shdtifitiof sad(vidugl d1§ﬁﬁ'%?1/t16fﬂ @ﬂ‘leﬁfsfﬂyﬁllsally only one
or particul at

chem particul ate copbinatio
‘”éi%’&séi@f aFl%—}“BF o@ gg/' i shemigee eFl%fG parfayi ICPlﬁli“P?tWQS and/or
phrfiulatel RS, aﬂ:fprS\h&Hdrtd) efch @nak toab ks Il@ut&@@lﬁb ki &FRlurries available

wthin at I onme case slurri
G geh étﬁté"rna‘i’lf g tOQE-pﬁ%é%ﬁ caes, %Nl?%é‘ﬁsc My %‘gfg"sgaﬁ@emons employed

aSdifftreGobsigy viBnd 604 CMMtoBLICH fials €Bes, litt is itFpiday fiaCadch type of

t hat ea of stalon has dedi cat ed hol di ng tank
Sfﬁ%onnlﬁsﬁtcgfhﬁgtg‘f felipe tap a{O FEE R “EQSHHP?F%rﬁ B?/“d&ﬁ%ntgtﬁt qefjion or
st@fing tahd & uétgeatean;dlr@ diehucion edk ﬁbmrwmcldﬂhs 31780 Lgtdlmrblie];alrtk stations

O statiaons o

rom whi ch the urry i dlstrlbu
gﬁlfﬂﬂlarafyp’fsyb‘@%“ga Ffﬁnyu?]}”%etf”‘élﬁt Aél\hﬁ 6 Bre“ﬂ%s Yo riBidcrdgprductor
dpli@Virédistion, faélntya:nff)ﬁiﬁrﬂg&@@btﬂ tn@ilti-SHEInQEVIP k0K Etﬁﬂldh@ of similar types

facili |l o sever mul ti-station
AP ?lgtﬁ%ntotgglé, ‘%/ﬁyr%r CRY5E t& POhG" s %%ﬂ?ncgp% I“g‘teﬁéﬁydl%bu“‘m
tB R ARE teRdcih OthO REedTor armﬁﬁava@msmmg tae torRdhabla |leferent CMP station
di stributi

ta educi n e need for
tyggﬁlingyalfaga ﬁ%fea ﬁbﬂ’){ (Z%Rt fr Fedetg%ﬂla?)d%qtrlbuﬁmF P% r{tlseew;obal slurry
dBtridhiicNobps FeSmiieyle Mﬂetodlsﬁéaag &i’ﬁonﬁhuﬁﬂyhtg (ﬂlf slathaippliyeestitions
oba

mat er dlstrlbutl f . gl slurr
frash F‘?"iu%“fi 6ﬂnsltr818b§mfl Ct‘fﬁﬂgtﬁr%‘ieés %6%’1]11%’0‘?%2“13%&&@)6% ot enable (1)
slsﬁy@upp@r ¢oabitibhst ty bl Mapsdiy R/dir)édsalsl REhetie0 6Tiithé, @A $2) tsameasddus use of
and cons I[:fal ns act rin

d]rfﬁo ée% meinllsfri;s i1}y gﬁgt C tqﬁa Aad/g Bitatg)ﬂgbﬁglg&nerﬁor% |t<b1fefh§):e cost of the

istapg@loy 0 mehidtérane dfanbeplé apiball distiiatior doops, t@plédﬂl@ﬁinl}odihe or two
of tjnme, .or si mul t anepus use of diff
s ST GE 1097 e FRPSRET S FSctsmuHle o VBt g orde altemate
chrifigtuhesilRes 4 aecﬁ@daucz;amcyqs)tduigf/ dghexidnnaitiadol aidhC(IMBIﬂzd)l but such
I nt enance distributiaon

RRySHEE f/ntﬂﬁql}gho??étsc?lssof dé’fl r}?'u?ha‘“i%% ?ridbla?lflté"l’im’lgo%lﬁgmus tanks,
agl elaeapbieyies afdateliter s efuigddentyul ti pl e CMP tools. An

RSP mgr gl PORE AR o T RO ol et CYlichtmiscies

cleafidl/gattiailit® Bodihaiohs ahi/gh paacilse aﬁé‘sOt@I t&t @evidddt #d different CMP

B T, RO RR 1D A7y 1 B0 DED] A thaae s o

fureti@r ofalmed @lithverlys systiesin waihichuenabiber ol ffe&ﬁﬁl&tﬁﬁal%amers and

en stries m cal [particul ate co natlos nd/ o
W PR oy Bt JBS U o B, Gt Hrd ParEae e (hed. a
c&r@@dt&teﬂﬂﬂat&laﬁsf lastaigeCMRY &t aiidr® Bost-yfpient @hn pieftl@d@ntonventional
t| s and/or in different conbinations as a function
%R, with no lag time, froma nini mum nunber of
[(f(HE}j meALilBbe apptéadtebys thodckiNddt i thd Iﬁttﬂﬂimo\&ﬁﬁ&rﬁbma{ﬁbﬁs of the

use. of h |y conce fee ter ials |
e e e aOaeT B S arat ettty e megals, e also
inBrest 6 Ositd-eflizing lpﬁmassésharctomms bihaendedCrenvelndingmat not limited to,

rmyl ati ons 0013] be appreci ated by those .
f%‘)a alm#éjavﬁrﬁgetlﬁ g-eHY e, CU%‘PIF LP§°d&18?P61r Egatr%‘f‘?&“‘t?? Pf"}F/ﬂé"“"n’ biomaterial
pfoﬁﬁc&@@ldﬂ@bﬂbb@hésaﬁges associ ated with delivery of

It| onst d materjals are also inherent to

‘Ei'i d- ut i1 %f ﬁ Fl s?egut?%%tecﬁ‘ﬁt%&ggm%tﬂﬁ%brle%é}h ing feed
matéﬁhllsl db Mthid- bﬂﬂtzmgoﬁrobdsmstdﬁﬁldyng floedoanidinper@ltia@stituent process

racessi ng, chem cal production, pharmaceuti cal
"% ctlon bi omat eri al
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production, and bi oprocessing. [0014] It would be
desirable to mtigate the foregoing problens in
waeepplyi2ng feed materials to fluid-utilizing pPODESHE$085826
enpl oyi ng fluid-containing, nmulti-constituent process
mat eri al s. SUMVARY OF THE | NVENTI ON [ 0015] Certain
enbodi ments of the present invention avoid problens
associated with s J g feed
materials to mnul téﬁ{ﬁuﬁg&l N 'Iﬁg]ﬁ\ﬁ]l&ﬂcess tool s
and/or processi ng stations by using conmon sources of
o 5f er ol OFERANIR 6 frg! g;m e 81 Epr Hleins® QB Red. with
pr efera el ng concentr , using 'east one
Slm@b/mtgaﬂed clgptelmdngn@ectramtefr@lsdtof owltigkc ﬂulfdrlktjbésg prese$s tools and/or
. | .
PREFGRE SRR bR snk EPRE L PR R PR EE at teast one
sm@q@@fsrabmtbeipg apreentrpteda gisingdt lorso pasy deiligaisd blandaeginanifold for each
g [ e pL,0
Fd[l)(ﬁ nggﬁl ps];taglélgstg?ﬁ&ﬁfg ?plg\é%t{ gﬁcﬁl ﬁ?c%ges %1?@}131 0GR S‘olendmg
Hmulfqlqi adrig¢ndingemocepy vetesds mtieiredpropayionnil eade biending gianifold
as%H&PLLc%/ wffl? Qh@f‘e&ﬁ{ rggégs t@ol h&/gltoglx{)%g%r[g{kta(ﬁgﬁ]t ﬁl Ee of%lgt —@onstltuent
circul ation app dratus 1s circulate at
ptoe@stm:aerpb mpay omclade f Hastf supglt/ qeatawel allld befirglesturn [gentainer, and a
cirdtl S}Fi%tlfs% %Io ﬂatc?rt:lﬂﬁg at lg:ys?!l] @1; € Firkt Hl@éérlal between the
i nclude 'I'i ner-bas contai ners ada or non-
st @dtrﬁtngl copfagss uS@hdJOBtpleﬁS ammyomlu®dmhr la@ed/amtm adapted for

) r m, I ™
e S A U L
cqrmamwr«y)mn@mﬂbfcwad@hle frg8AAdvingedl @chinplogn Magpésetlnc t(Panbury,
Cgﬁ’%%&ﬁ US%ent ion relates to a process materi al
lvery systemconprising: a plurality of first
[@dak ai neroge a@aptt thd provent apreation 1glafep tes f pprces enaterirh tidvery| system
I,Si, t
c&rg[{a ?Ea I{ﬂgt %& §[t088g]iﬁ?‘r(£: Ll#\g%g t(gctofn}a{ergi firsd aJr&ééLs%At&ﬁl ?omprlsmg
aigladstionfe] frudd; a;frrﬁ@égéatwataﬁraraams admt@mtgr@lratlatt etdsast opatifn efsspid first
oldsS %a?e‘fllapﬂﬂrole% lgﬁt Qnégﬁ%t\é\? ﬁ(ﬂf ﬁiovp hé{{) %thwteé(n chﬁd ]gl}nraﬁ of first

Pcont ai ners east one din
contriearsriat leash ondf Bleridghgoomifoldiic att k@hlnwrmhtellttfblﬁ ¢qn@tlunlcat10n Wlth the
ﬁrFngEﬂe%,t&I aZIBﬁ 5}%&%&9 @ﬁcfeﬁe %2{0@{%&’ see@?rftg;tﬂv&%gsnr?{tcgfa@ %ﬁg Q'r%ﬁafsp&l%%%w control
elamlalptaé@ptqdotOrra;liﬁtfa@eéweréqu wey 9f @f theafigst pfocqsp Jnatehal thjthesat least one
bf‘%ﬁ(ﬂﬁ? ﬁ]lﬁnf@(ﬁ,eag& ? ). tgné) setcgiﬁl ﬂ’gceLseﬁﬁEnaﬁ’ e th@la? [égét RYe blending manifold.

mani T o dl an i) the second process nateri al to the

at | east one blending manifold. [0017] In another
[(gﬁ?ﬁr atlﬁ aﬂ&tﬁ&%& arJtJ‘:?s écrtwtﬁ@ l\’&lrt]ioﬁ ?éle@l%ﬁ§ atn%tlﬂ)drfgtic{éﬁgerf gli)rocess

elivering pr odess mhterials to at least one pol nt o
myteeials tdhas lagsitone doistorped, die mgzthodpp]@pnisatg pigeukatifig a §rst process material
) e r [

PR IR BRI B Pl 2B nP RS el a2 8 st oo
cenjmnespertagilvrality obfirsecoplainets| tegylativie Sﬁppdssvf at teatt @hhedrsgid first process
H{aﬁeﬁﬁlll a?lh & oRY Pl%Lé/ss Y‘Hz teﬂgl tl) g@i%& t Q&GDIQIdu%%HﬁBLd \Tﬂh at least one flow

process mater a second process materia at
condabelenend; bleedin sagyl fmstriréashsomatpniah ang Saldeﬂasqnd@meﬁslmﬂal in the at
leggg}-n egcﬁhgf Hﬁﬂﬁold Qh(? Hggé?lgm Qldgsu{eh 'h’élter fﬂgrﬁisﬁ%ngﬁglgé Ea"i‘(!l blended
sal d second proces eriral in st ‘one
fitsk progdsh graiveinl g setondiprdcads Biplengite galéatdeeéi eredboiph pleyse.a Preferably,
ui%laﬁfégsts i SrbdlGiohdlod Rl hee&gﬁ@s thiol {inPha a§§oﬁqem§&%ﬁﬂamfela.

and secon process nmaterial to sa east one pol nt
[ 81y s e. Inppethes rseiaraje aspect, the invention relates to a system adapted for use with at

least one manufacturing process tool having a plurality of independently controllable
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the at least one first circulation flow path extends
through the at | east one bl ending manifold. [0018] In
w@ewvlar76epar at e aspect, the invention rel at eBCT/US208/085826
system adapted for use with at | east one manufacturing
process tool having a plurality of independently
ptb@ﬂ;hh@sia&@lsﬁﬂk&@ﬁ&ﬁIcB@pﬁﬁn@t| Pisst ifitBiact Y& th&Fmmon source of a first
nprisin st |n erface to a common_source 2
P‘F‘%C?Sé fnafff%g%?gg% E?rli’raYl C? ﬁﬁb PGSt Faf5TiBliotBseay, %?Ch of the first
tdol s thP ER6@B®olTak&bhd@intdrRte 4SecdiynmactrcObf & Roild frédess material
and t he se ond tool; a second interface ho.a dth
'R BIAVHE B S5o00d PE¥ESS JPUTES Lor st BY ieath Ydht figlfagyand the
séc@ncﬁtb@l‘;/d lﬁiﬁraﬁt?loﬂ bse(ﬁﬁxgﬂ?hmﬁfdg&eﬁ@um@t £dddihted lBI‘end,iﬁgEmQMfold for each
each of the first tool and the second_too
PISCTHFAR PREYCTGH Ui RAHAT R QT RQFRSFBE HY P Hdp 6‘?%@“&’@8@%%?%‘6{“ of the
phkﬁf}dd)ﬂtgerﬂﬁllglnﬁdﬂifdldi Qf le@aGhe R6W S BEmSﬁt&Hh[Qé’d tofredult@e delivery
g.stations d for eac

| ur.al cessj A
t tP%ﬁaﬁ“lﬁ@!V RSt Gt P R g PR grocess materal
[ovagy f ol Sanobr hepaste z&fi&tfﬂh@mh\@@ﬂiﬁnr elates| e e nkthad agt gdcessing a
to regul at e, delllbz:}[% to the bl en%tje{}% mani f ol d of

scECte] Gegice bR pst-aE sROGIe 1 HEVSBESIR Yo Bedfacturing

pfoRése fdod lthe thdRLEIbmbiisi AN AhdepEndsRPak all Rin@ SPBL sack &FF1) a first process
I nvention relatgé to a neth d for

r cess
MR By EYBROHRY S R8T ‘inf‘tFrf} ng e 2}5‘ %3%&102&8 i"GyFrigf from a
cAMBOITEC OMOPIEE0y maeNal GBurb® bl h died Blehdigg PafiEas $n f16@|cominbfication

et hod rising: independentl|y regulating supply . ,
Wgtgé{’:e BrPce(sn?g gy @tgeﬁ‘?rfb&é‘s Style ?faﬁgfo‘refsoﬁ‘?‘g“%%rf%bf%‘mng a first
pfocésSihg pleP oL &R samceﬁduador 86/ide G tha pocedsing sttiSL G@lhg the first blend;

roc r.ial [oma co n second proces mat eri al
gy PR s PPDOT Rt HATE G EFeT PG o 3 Comion thir
pROEEhNtGAl kddifce\nti i} Bighep l(a()(:aeﬁ)ﬁttlﬁ] Proztatrhadtial Bogenesmnen fourth
a first ble

rocess nm rlal erfo a first
HBPB&lesggﬁCﬁ g @Sélﬁ fy I{rﬂcgssslg?- tf%‘of ﬁ@t ggte]i:léﬂ gource, to the
fipst Bl s S I‘ﬁghﬁ)lcﬁhlfmm dotrinlubhi¢htg vtllhﬁhef prb&tsmbg ﬂﬁtd)n to generate a second
' supp y of each of

n endent |
blspoGb S st Fb R R E RGP Betg ohdfeptifonductor
dSder 48 ﬂleépﬂd:e(s[ﬂg)staﬁbﬁ ht@l[zn(ga)le gech@Uléda, phaciasise s¥ednarprakssing step

a_comon terla ource. or (b) the first
T LE AR 4E S6 BT SO e o o
(0] Cce, IntMothbe sdphiatt asbécertde n@eﬂ%l fetked tbm foktbd for processing a
conmunicatj on with the processi station to generate
PRIAlSG Shd®BICBHYC S BrETe gt &r F%I ad 3 epdr 19 ‘fﬁnﬂ‘g“"é device
nRACANEHRPAReSI6dIgvitt @ph @hiddigucse ratbﬁmdmtaetundgyﬂoe@s @bl having

wﬁ' roc SS|ng %ﬁatl n utilizing the se ond ﬁ A
BN Of HEMEBRBHET pTesice sRPT It efuPst It ! FP‘P%rtlsmg (A)
113@151525@1&81515/ Regusdtiap sipplynefudacs Wb sib aﬁtrhtéﬂrodeﬁﬁ mﬁtem]tftdim a common first

| n. anot her, separate asp nvent
Péoé?sét‘%éer% SUIrGr 4 ) F&Fcoﬁgé%%g%?. ﬁeréf‘l? Sﬁoﬁf %ICP??O‘E)fsecond process
nﬁ%ﬁhlcmﬂgdetOOﬁ fiﬂﬁ\fdlﬁﬁ&gumm?ﬂozj Ihgﬂﬁidfdofrﬁ{unﬁﬁﬁbnawﬁleQOf!ildthselected
sem conau C manuf acturi n I OCEeSS oL, Wt
Gk R SRS Elh S T B R A SRS kst fyicbnauctor
nhAaVfhdt@ing eblutoadenériite of fise BleGd BE WAl dﬁstqﬁwe@empxem em8ishig second

stations, the th d £LONpri S A ent
PRS0 I, POUISRT JF B TRRCReBr (Fjred Yot (B Egagentl regulating
supptyedfieadh df (i) BAi & fitko pFedds fultefiil fm@ﬁﬁ&nmmnefrrst@lrocs@ummlal source
and. (i second terial from
oG0P B EE e BF HaFord st SEnED 5P pltecs| B gouee. 1o
sdmﬁu bleddihgi rﬂanﬁﬂokﬂl ifl floidrehiugiadtiof vith af dcad kéleddd Beledcdt@idn of the
crete station of the E ura{§t¥ of sem conduct P |
F %fssflﬂ’éo‘é ST BRESYPE THENE POt T Fﬁ“&%%&%?rd’i‘anu acturing tool to

manuf acturing tool to generate a first blend of said

first process material and said second

6
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process material provided to the first sel ected
di screte station; (B) independently regulating supply
wotoean27of (i) said first process material frper/E81008/085826
common first process material source and (ii) a second
process material fromsaid comon second process
gﬁﬁta@er 4 @borBiMIHNE ©f saliDfirst [FeRNfatkta N i sBRAH pRkEks inaterial provided

d t th d_sel ected di .
BT DTG BIT APy (O JGEACSHGUED D g BEbEet Hgt process

nfatedibl 200 Sai® fecbhtBprbdebSthat&@MotaiddLg bRhdinR fidhiddd toraltBigobP6dition of
ocess

ate a econ end of said first pr
?’rg? ndaﬂ&“ g’% ctJH Ha*el5ri6¢ SLE frat @i E urige Rrpgepe of @ first
setnlﬂeorﬂeaanaiev&el tﬁé‘rEl(ﬁd afl 8D eliAgiak ahidOdipply @f 4§ adFodaltyfirst process

vSf7 B proRECs Tt e oeb BT e h Al goimposion

ofBdld bt El@n(ﬁbrbetﬂedl@nﬂi@Sécbh(D Kel@fedsamdcebed dchittoh dakied @rocessing of a
rovided to the first selected discrete station during
%?6%¥§§PH Cl¥ d8Vige hL¢inseni conduct or  devi ce t her ei n:
[02g] ( D)inchamegi sgas@i Apetip@l Yof dhe 803golfs Bpdcth by $¢ combined for
@gOcess material and said second process material to
KB hl ending manifold to alter conposition of

[azd sesmadadpbendepiey bitedmbalihbigs 9€c@nthvafilog Oti@idbe more fully
discrgte station.d r|n roces; of a second

WP dE B gl éurf wprndet ¢ I n anot her

separate aspect, any of the fore90|ng aspects may be

conmbi ned for addj A 0 k her

aspects, feat : FFO-OtH N&3ent i on

will be nore fully apparent fron1the ensui ng

[@23)c| osfrIGe 1and appended plnailli@ratiBRioER BESCHIeTidN Glti-station

THE DRAW 002 FIG LA is a schenmatic. plan
PlapgriFatnLPy ‘Ei 431? RIPCS AR AR n"ﬂq’ %‘gli’ ftiat-“g’t %ﬁt’%‘h fo perform a
squaiar prac@bdigsidpaala wigai ng mul tiple proceSS|ng

Qo8 entit Mhrisceebimgc iupTuRabLa artepg o rnal mpig-saion

plaﬁaraamhea&tamﬁg ﬁiu&i’plel ltrbctésstﬂgasttauoﬂs QimiAr ®aBORA] of FIG. 1A, but with

ROl st PR B A PR HE velgiepers

[(K‘NZQ- | AIGbULC vis th stinadielddibdran Olusteatipg LHoﬁhdcflynSOBetween various
brushing and/ or . fInIShlgﬁ sggtlons and rela
gt

CofapRAFET &1 2 FUYSIonE ROCCS dgPREngte 0811 gintt) tuitain 2 firs

slubrl usd de@iréd’b@at@ﬁl ﬁee}tanoﬁlmbﬁag \Aeegwtauaf, iRk delom)ole @ik Slu@¥ to one
a convention mat eri a

el.iver ySt em
PRGRETG P S Gr R oh P i et § ol SR G indgor
[R6) e VFIG. pBahatnaat dllﬁgr)immgls&ﬁtlr@@bﬁl&tﬂidh@ betavagh vtafious components

ver the first slurry to € processi st at
ob G PG PP A LSS P SGTLs PG 2p et of the
pekbet finventidnO thel gopm ted}2idapted G s@pplys varidhe @wad b materials from a
diagramiJlustrating connections between variou
B AT P L el FRRRS G pRBRs G oAE 1Y, HEss ¢ g ult-station
prBirRAticl todl ewithy @iy @ytetsemaaﬁmg dbifgruad farfediraenpenadtion without
the pre I nven the S stentbelng adapted to
¢ ﬂ%ﬁ??oéﬁP?ﬁﬂ@“ﬁT éﬁ? erlals froma comon set
[(IﬂfZ7]JI‘ 0CHES3 f¥atsetidnatic Slagtﬁﬁeﬁustrﬁhdg&bm@bl@onp ba@eﬁﬁuaﬂﬁps components

ons Of multi-station nari zatil on tOOl
B Of Borfer TPt P ts st PGP s s bR p B efibodiment
tldl[ﬁ@@[ﬂiﬁtehtﬁlﬁl e tshiddih in2iukiig|acilénalihg GiianFbld @ gSedBr@eivalos the first

p%oggss ngaterlal gnan second process material delivered through a first and a second flow

g

controller, respectively.
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[0027] FIG 3 is a schematic diagramillustrating

connecti ons between various conponents of at |east a
w@oarvhoiz7of a second process material deliver yPGHES213/085826

according to an enbodi nent the present invention, the

system i ncl uding a bl ending mani fol d adapted to

[0028Ei VerIof 4t heafdch&ilatipriogrRssmebmtRgiaml ilARehtidg SOE@AGons between

rocess naterj al deliverq% tEr$Q%h a first ?nd a .
VELUS AYRNERE o8] 1 RO USRS PYETS) MRl s ysp acording
tcAarS&fiIaARhdn€ thie k@€t QIMNBEdN, dicRiging M BldrdihgtmatfbldGonfigured to receive
us co ents of at le

connecti.ons between var.i npo st a

¢ ﬁ?dgéflh&?ry QPPYH?%%%@% %mﬁeftr%rafl‘gf‘ Seqeng PErsre @F@Wflal souree,
aRCLOMrE hitDa foOrtia ddaraadhdigil sduke, Wikese Afst hdiveddeb6d, material source
eig%%udin a blending mani fol d configured to receive

Yipg # BEPYEPREBTIGFSR 6¥E e mt erial s froma first

[(029] a SEGOBds GOoREEME ahedofRteh @hgrsdun@eaatinébnaectibisr Bbtween
a fourth %dditio al  mater|i rce, with

and ] . SO . 1 he.
VIGUS tCORRY P e° s%é‘éﬁabqﬁ’&tf@r Papiioly ypeele e%ith nRIRYEh Belavery systems
a&dflgto ca@nimdnRin®Ad of Bk Yrebent BRéMioner . [ 0029] FIG 5

i S a Sc tic ipterconnection diagramillustratin
[@gﬂ]necﬁt}ggg 1 &t IWRBRRUG dF%&@“%%’Hp%ﬁ%ﬁ? gl%frata“gf ‘EOPE‘?"“gnS between
vilep dbmgoneri iof al @cdtsanildamgWhidifordtiRibl@ it ehitse Velivery systems

systens according to rtain enbodi nrents of the
a‘kﬁvo’@éfh%ﬁ? C?rﬁ%‘?ﬁ‘%qﬂog'g‘}enis Ggg‘éfreﬁﬁ“&nv%m‘uog- a schematic

[o't())Bl]e I COFIGECtik ANschlénRgic aﬂﬂelicblllﬂéf&ld'nalihgi\@n gmglaaﬁtdgi @MBections between
et ween varl oys conponents of. sec endi n .
VIREHP fe8TReTREaB & t%%t)hle &% F}aﬁlif‘%‘é élls‘?a\%r ‘g‘ilt%ﬁ%at‘eéﬂg delivery systems
a@ORIMgtb B@tairendRtin@hid oe1hb petkdreitventioh. t he present
[nvention. [0031] FIG. 7 is a.sgpenatLg . .
WOREE T o dilffe 811 droche aF ARFICP PGSl Pat ToM dhHaing; Sopuections between
vireluwesipoviadts LS 1ecaQAPponAtos a @furtd ptdads Ghabdri@Nddlingy system according
mani fol d useable wi.th naterh@hgdeJiver

. | syséens tal d
LUCTPAHY T 8 PEFEYi T BB dic PIGETY 8Py 8¢ &yiyrn containers, an
rddONRAT drdackup O@pR)] ankilréurn&ohtGinars S€ifteaTBvitcBing module preferably adapted

I nterconnection diaggramillustrati ng connections
L REA DA MPARIET A SR PR Copatbers 50 S fri iRy gyl sgeondary
cboaifidrd) process material delivery systemaccording to
enmbodi nment th resent invention, includin ri.mar
@by e P e B e i RO B R eoveen
v tympbnehts EftalfeBst @ Pbiltiah BES Bfth Podels Matsitd] HelhieiGystad dt®@rding to
referably adapted to switch flow petween any of (i
o b R e B QT & hbPB] SO Sy Tesggtaner. and a
bSRGE Bshadiyer COIfH AkWiddhthg théB3retblably aBaptél @ sSQEELABY between any of
i nterconnection diagramillustrating connections

HSSPHEBH vari ous conponents of at |east a portion of a
[6034F h PFIOCES Ss adheimb@d intbedonie@liyh Siygh@MIACa0TigdéongectiOonsabtween

enbodi nent th resent .i nyention, includihg,.a suppl .
VEl5Ht SSTHRRRSNS, OF BHSA A R R BISEESS MHERLHL gk b HLgecording
toMnt dinbadiswht @& pieg:nhdeleHtion pididigdiuppladaphied, i Rusedndiner, and a

fl ow between. an the contajners. [0034] FIG 1Q is
supp B bR Bt T o Rl BT S0 B R rAPY PUErm i PPl hd retun
cepanecitigsathetingeRik Var dieddGorChianesvstrain Sttemeaspor@nts.

tio f sixth process materi.al delivery system .
R i £ B 3 LRSI RE RO CH oy DLBAIE SRESGHpHpereen various
cofgdnentls B0a dystupP@lapted @ bupplyeVariods do@ibihations Alil(iif6\e rdiffea¢hd process

a . . . . . . .
materials supplied by pressure dispensing from redundant pairs of containers (preferably liner-
based) containing the four materials (sixteen containers total) and (ii) two different line-fed

process materials to five different planarization tools each having at least three wafer
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supply/return sw tching nodul e adapted to switch
operati on between the supply and return containers
wawrabou27af f ecting bul k fl ow direction throughPCT/US2008/085826
downst ream syst em conponents. [0035] FIG H A is an
I nterconnection diagramillustrating connections
pRRENRE Katiehk | tRMIS/s@MMTRANERY Sblefdid BitstbrRIToBdapive@r processing station
upply various conbinations of (i) four different
Og‘?aﬁlg%%ar‘ﬁﬂ{‘)@rt‘?oél s supplied by pressure dispensing from
[0036LNdaFG. PiB & S nRkniGenlEt) Pettisn OPthe fnesic@hdttibn dieghaseH)G. 11A.

7LD R R e e B ot Phal Feah G BELEn dosram of FIG

Inmterials to five different planarization tools each

i ng | east three waferprocessing stations, th ,
[‘Q’%ft o Afici £ hEeTPeRT e h g e Yl oG b Siptgppflustrated in

FIG.Q¢ 8 SSdlwigheshaditiedh ofitaach pl anari zation tool. [0036]

| 1lIBis a magnified (left ortion of the , ,
[(F)ﬁﬁer cdifielA bt o %F@%Séfﬁ‘ftl(?fmelf—’r‘)& 5t %m r@@@ﬂg apePEPrepyille portion,
disposadwithi@ RipkdsQfle (abirghtnd @eibld @nh abidtshigply HlRms artdatid ©Farious

dagramof FIG HA [0038] FIG 12 is a perspective
e’i‘?*’%‘&?“?%%‘?fél?q Mg "B ti on of the systemillustrated
[00401F| G F18. A3B ne¢ laughirdpactivh /iy %t &@N cdiipésdibRedrim-do@@hly pressure
FIl G &é%A 13 a top cross-sectional view of a drum
cabinet ofdi'Hg! 4 conmpressi bl e portion, disposed within a
[(D4ES S UrEGE abisnetible aibdositgga bim%te\rtgo <tﬂg|1_ Wdfe ;ﬂocs]%snglyethod applied to a
systens according to varjous e i nents t he . .
“bli/t‘e‘%t}ﬂ“ ?“'H\]/Cé)ﬂg‘f%‘)?ﬁ. PIRRSHATICT APk %2 ﬁge%‘(‘ B“gﬁ’éoﬁfé%tl?l?}%“al having
corhaitioh tlfa?ﬁri@i}mﬁl{ esgiab @md beily epphidi 8 kHadird rsﬁlﬁé‘tUH’ e
i net |G, 13A. [0041] FI 14 is a taple . .
[@uagfcl osh Iﬁglgﬁraa‘?‘?ét?@‘%ie%tf‘seﬁ Tl UFT PPEERYS Ry ey stations of a
mRPPdthtee séificandittbt platkiadtion foos b6 Aing tisily Ortiopl 3 NddnhsZ:atl ipfidessing
tool, with a blend of process nmaterial having
g sition that varies with respect to tinme being
[EdBP! | edGt 06 tihe bhi ¢ttt Bpradehty ilprove® OB pFdcssingSinheSfoR various
bar chart representi waf er processing tinme for
s Sl i h S por ok R G L TaB Crbitation thereof a
piok @B afategial Wi a tiaelvasify @yipbgtisionve@idec@ivaly esypsdy@iFsangmdmber of

rocessi.ng met h l?fs OO43%.FIG 16.is a bar charth d di

PRSP SRR ﬁ‘@“fl%rg GUBLC AR BEUELE A SY[os apg puethods according

torakib@Lsnbs tliateh® BSthe pregenfaléritiost at i on sem conduct or
| anarization too|. enployin t a fjrst station, L
(RHET S0HAE: 7 G acBbiar Byl Ny Bhomine iRt yRfGivg time and dishing
nRNEARhis] Gitdd o0 NERALtekivViRbes PP diobyafigt iHdrdaednd Platens of a
ocess materials having different conpositions, .

S Bt Gt o stoh S b ST oAty wgerting o
e@bRDdéEstiise @ésehtievepti@s &donipiée it dodventipfdDdddestek G 17

' t e qQvi di ng. test, data, i.ncl udi ng_processin
sl L AAOG BN et Rto it o et P Rt $F Rtdent blend
chysdsitipfi QRBIES @sluaiinp lfloyed allynclibl st tindd b $£LOK Conidoat@NSE Dlend of
a Iti-station sem conductor planarization tool o
RS Borss St e ARG et G SReRo Tt At GBI P Aign tool
dodingt MferfPreeaity, uitvga it Rystass Ganpaliodd atordi@s enibbdimahts of the
processes.
present invention.
[0046] FIG. 18B is a superimposed line chart illustrating a second time-dependent blend

composition profile, including flow as a function of time for various components of a blend of

multiple process materials, supplied to a first station of a semiconductor planarization tool
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[0045] FIG 18A is a superinposed line chart
illustrating a first tinme-dependent blend conposition
w@e@biore7e i ncl udi ng flow as a function of ti nmeP¢DIS2008/085826
vari ous conponents of a blend of nultiple process
materials, supplied to a first station of a
de@Tg waahiedeingd haaiale inz@dtsh déind Hal meihtds BgGomigen embodiments of the
rocessin useabl e with systens and net hods accordi ng
PegméW%ﬁﬁpﬁents of the present invention. [0046] FIG
[(03B | S AIGSUPRY | 1Ebi'|£10@e£éd shpeA@p&BAr plois| lo?&lfdpﬁéri m@?@éls ae@nN@rofiles
ent end caonpasitigon profile, includi .
‘#‘W%W%Sz‘%’#?gﬁfﬁ &t f SHeBI ¢ e Rgr i gm Ty ! f8’b¥¥£?o‘ﬁ3efﬁr€ ?O‘gsrhe‘hwnh a
pRhd cothpdtitloh idplodpr AT applidEtaai 4 Rk&voisuppl i ed to a
&;%ft %;ﬁtlon of a, sem conductor gla ari zation
3 | g

dur I SPCIpieo c SPSTHBOsehsRIgt| 81 wiPRT s y¥T VR Talfig Profiles
(An@tstﬂ@d@mfm aeh dk BQuﬁdﬁoﬁﬂdefeﬂpéﬁtﬁ)anbtaﬁﬂé& i @®eRifers pohshed with

i nventi on | G, 19A i nc| udes s er| osed
CPP R B RS 04 PIPES b bt PARG: PErHh S abEg proces
na&nafbmmﬁkh@n of wafer position obtained for two

(\{Iﬁ%er S p‘ﬁg Q?ils fr Hlfhcéarf @?@F@%ﬂﬂéacféggﬂc‘gﬁ I@%girgr%%&t/a ?Angstroms)

ad NEInda@SofPen&Y i A8&Ad Ifer wligHing @@PE lin b €D atiod &t £planarlzat10n
(g%oflles %BF stronms/ mn)_ data as _a function of

3yifh y5e }Oﬁe npigg¢ af £ 8r & 5%) Rraq58 SSRMER 1o m‘)wed without
irﬁ@mpa&i thyl paisteNitieslcovipdsibbremaiedd ad vy z riearsecbﬁteprpcasmegment

use concentrated process nater
@ Rkt | tlﬂén{}gA [f08 49T RYE coy-spdiogal) iRy 8€§?rf°uée?5‘F‘E‘Pllan layers

dgfosieidelyath r?ﬁﬁ)elia&fdﬁftl deCioPRBEtrates p‘ﬁM&? aﬁpﬁﬁ@f@h roﬁﬂl’sﬁenﬁ?éill fechanical
unction of polish time (seconds or polilshin
Pl gees By ing ! P RSt 1B GAioGPYoR) fo e bulk
aRDIAINEd [hyedd) denoted as "VUL" in a first process
nt_fol | owe thout interruption by polishi .
PR bpbE I e otistrgomayBien g i SGebRg of Tarious laers

dfPosieASSeS 8 grﬂﬁﬁélectl[oﬁhe SRYick bibstrate hﬂclhcﬁn@sp&&he msatki fhd landing layer
Cross-secti Ona

of varjou | ayers
HRRATERT BiP SRR B PR B e OO RER AL B Sl dhret.
[(]Il|52pl‘ tKIGaIJIﬂ is @a&heﬁﬂtl@érﬁs’i -sehienil ¢ahy sTRGE@Ad Byaalmple of various layers
anari zati qn rocess, t.hereto,

R Eed p T BEORRR et Pe nh it Sy fiDrelRe Bl a0 dapine laver
tHl(a:Iﬁéhsﬂgplhoﬁlchd’p@hcah&Qliﬂd (%hgllnﬁ?l ékBariGl ﬂall‘&@hz&i’m&)hﬁess thereto.

[ 0SS-S t ew o a I st exa e .0 var S .
[9%§§1er S Pﬁé’p%ﬁ?tsead“ RIHC 41955 B HUPL YEY &) aéhlb‘LW‘EIBfe ‘of Yarious layers
dﬁiﬁbﬁeﬂroa&ea, micRgletteinigdesoe @ubfstlr:ﬁe l@hﬂv&ngfam flrst poraonm @lf h ayl&Nayer to be

t hi cknes S, J10r to a ation. o a
R R e L aes e B e & B i & My yer g g removed
b?iCPlﬁwapﬁﬁ&eﬁghkm Cross- sectlonal vi ew of a second
rlou ers deposited o

R Pha S e St ar Vo8 Sl leysadepested over a

dialekdtic az[}Gr blaﬁﬁiir&gectralyie deidd QNQES @Sprofssible Wi platen P3 of a multi-
agg%@g tion of a chem cal nechanical planarization

B Yhereto. [0053] FIG 21D is a schematic

[(mss)]ss SEGt DN akcludéseWwOpar@ndidih hch fixersnlof ok fotarmpsiods within 0

ers depos ﬁ%? ove roelectronlc q@
tosi%osfercglidé (at, ‘Iﬁ %é’r%‘{“ﬂn? §t° Wii PEITES draty! b?“&‘df%yae firsg grocess
neriblgaver IRying theRllustated partifle Oeesisrib@Paphifile @Nilgh®), with the first
prso%gs(s) rrll(ajlteﬁglrptrec?lrrgor%favfng a dlsge!rgabﬁ a etlrclets?ze kc’hstrlbu{’lr(t))n peak at 75 nanometers.
[0056] FIG. 22B includes flow parameters as a function of time for time periods within 0

to 120 seconds (at left) for producing a blended process material including a second process
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by a "Pl |ate" process segnent. [0054] FIG 21E is a

schemati c cross-sectional view of a barrier |ayer
waleposia2ed over a dielectric |ayer on m croel eRCT/U81008/085826

devi ce substrate, as processible with platen P3 of a

mul tistation CVP tool. [0055] FIG 22A includes flow

nfaRFianBt&ksr asvidy fhid NTEskrald (pfarut:lie Neze f d@dtritukib® pfild QElSight), with the
in 0 to 120 secon for roducl

S eft a
S%P%@Ea@aess PieEas PREer Pay! $ ﬁ lﬁﬁﬁP%Pée Barf‘ F St ﬂfsgg’é@%n peak at 25
nibefelsal precursor haV| ng the ill ust rated particle

[ | tlo ofile (at ri th the firs
@F ﬁha#&l ’rnéi]|“ c‘,VuP%ad?e hati h n%E og;° g&@ff‘ AR Pe“‘)‘tis within 0
td @It se@blﬁis S(htaeftﬂfostpfddbuhg arvlgaek p@tes? matAAD FESHE .a th1rd process
%91 IILfﬁl:lc-l 22B i ncludes fl ow parapeters as %nfunc

UGt ?‘P‘i‘r‘:’ethﬁé FHaEd RATIAT 1178 Yyrsen sl @é“@ ’ “With the
tHif prbeek O maRFiQIdpEtRGr datih@Rd@ctepabe §agicRadiaS Higdibution peak at 50
i ncl uding a second processnmaterial precursor having
NYREetrY ustrat ed particle size distribution profile (at

[(msght ), Flmdm tnbﬁd@gmnﬁom@f@sﬁndmi gérd tahctigﬁ BE HhS B time periods
ing a dis abl.e partic e distri i on peak .
2@' Wa%ﬁéﬁ%? %’Eﬁbé‘%jonél ﬁ% tg?‘ép’foﬁ%sﬁ d‘aaé6‘§131£ P’ES‘WYEOYS Eavmg the

pﬁﬂﬂéﬂi&k ediSriafiod pfrchfﬂést illﬁs’traﬁzfd il FIESf Q2A LRORoP®INEQUS yield a time-

within O to 120 |l eft) for prod g

dfﬂeg%a&ar%?sadﬂé@%mmeg id f“(‘ SHE%“&H”%?& §r ﬁf““i‘){u‘é{l ’g‘c‘é‘gé overlapping

pﬂ‘_&ﬂ@Elg@ﬁlstﬂblﬁib?ﬁ)ﬁﬂﬂesma\ﬂ_g}‘i@. the illustrat e?hp?rht | ;:L_e .

i_ze distriputio [ s ,

@? es 515‘1{;,&# par EﬁP B‘F@ 1 Qélflﬁ‘gaPHPf?iFlét& fﬁ%\‘b?’@t undiluted multi-

chfifubie| oGk nathirigt Hbrbﬁﬁﬂa&rcl ﬁ&%aﬂar&@%nﬁﬁﬂﬂémm systems and

rf%%gg%l&fl:l G 22D inclu Egeefcur sor fl ow$ ers d

t PE1E &1 VEioHR e “’Efin RrEaet e l%eC‘f foose%con uctor
dévade didbitigatibor first, second, and third process
eri pr. urso s having t he article size
[@%ﬁ g“b? &?;ﬁ prot “’P &staplf| sCPFIB?Sg ni"‘lnmﬁr’é‘s‘“onzf?ﬁ sepopd, third, and
f@@tﬂtmme;d holtijcodticheat f)llaﬁﬁ%ﬂﬁpﬁnlﬁfecﬂa&s ﬂfa@:ﬁ&ls Sdeﬂaamgmecalas “VAZ-X,”
d, peri rst
B At R aE R S S8 MEPRORCHRBE 9 gopsgmbodiments
of thg)piegent {n%ﬁgﬂl ledc@d t&ﬁaﬁ&ucpihdndtdﬂ @sviee flaatieation.
for tion for a first undil yted

T T S oi1GE F e Arbah FBE LS HAE GPRsT i Bassggms per second

obtSihe dah %Monsﬂﬁaﬁkﬁlz&lammhhn Phosése MBata@iath Wi QBkS same, or similar,

accordin ri oys nents of the present

cSRRaHErU s Seseet i Cortonduct or devi be

pl anarization. [0060] FIG 23B provides a table of
conposi n f 0. (

fourtn bESATLEb R MbrRaN Gt RISy - D

mat eri al s denom nat ed EAsBONMMEXTS THEREOF" and " VAZ- C'
useable with systens and net hods according to various
enbodi ments of the present invention directed to

sem conduct or device planarization. [0061] FIG 24 is

[@oRlar chmrdiscbeybCdfi thegfodtlowmg Ipategtnteahentsadre bereWnigsdrp@asd herein
th nmulti-constituent

bgfefeﬁ%nrce 45t F %%??Specuve entlrerlreast erials having the sane, or
Siem U8, ,Pacenpgsichtionnso. #6/91 hoc@eLentitl&C 'EEM$H ANDGMEZBBDS FOR
MATERIAL BLENDING AND DISTRIBUTION” filed on May 9, 2007;
e International Patent Application No. PCT/US08/63276 entitled “SYSTEMS AND
METHODS FOR MATERIAL BLENDING AND DISTRIBUTION,” filed on May 9,
2008 and published on November 20, 2008 as International Patent Application

Publication No. WO 2008/141206;

11



10

15

20

25

30

35

DETAI LED DESCRI PTI ON OF THE | NVENTI ON. AND PREFERRED
EMBODI MENTS THEREOF [ 0062] The di scl osures of the

wo 2000oWi2ng pat ent docunments are hereby i ncor poPEE/Es2008/085826
herein by reference in their respective entireties:
U S. Patent Application No. 60/916, 966 entitl ed

) SYSE%MDNMEEM@&MZQ&MWEBMRN&BEMDAN@ RBOSABLE, BAG-IN-
DI STRI BUTI ON"_f i 2007; I nternational
Pat e RUA ELPH%\?T%RAF&E A‘ﬁ%%ﬁ%@@@/“ﬁ@f R PP TEM:

" SYSTHEVS pAiR NEJHG%S E@R %ﬁ&ﬁl APBLHENRINGANND METHOD FOR
DI STRIBUTION, " filed on 2008 and Bubl i shed on

l\bveﬁﬁ@FM%NGZﬁ@%GggEBﬁtT IQ% QFIPSRICIHzy BhELABAPLRELIQHIDS:

Publ ircat bath NQo, ¥E2 808, 1AL 0 HM I ATPAEAHANGCAL POLISHING
6,698,619 entitled "RETURNABLE AND REUSABLE

BAG- CDERGATEIQN D ASTFPRREE SN0 R TERERIP HEMQKAAQEHRIDIUM THIN
SYSTEMING sWaE» Patent No. 7,188,644 entitled

" APPARATUS AND METHOD FOR M NI M ZI NG THE GENERATI ON OF
PART IUGL EP8tentNN ) STRAPREN It QUPRISCES IESF O RS HEMICNS.-MECHANICAL

e
I F DUUM T NS NGO GANE etititlet, S HRIGAE NMBCHBNHZAL. 7RGLISHING
0 ORGP G g

ent i U.Sdatt GHEWiGAbn NECGAANT @36 file@oh BiHLNEG3CAUPTSI TI ONS

FOR | DI e S,

5 TR AR R Sl o
| nt eOFat POIMBMERERIEITA ADPIRERSIONS NOR PCHENBZA08/MMBECZENMNICAL

o U T FIEI D 7 TS IR

APPL ACAKE QN0 af inkeethtioml Patantaxpplidition PORIB awandN g WO i260820D5078;
on Au%yst 7, 2008 as International Patent Application

Publ i"Cati on No. WO 2008/ 095078; and | nternational

Pai e niterARidhil CPdtdn® NAPNcatiBLCTHIIIAO0 65 0RB03 2N kiititle@ d INTEGRATED

. ATEGTAIER, UG A G P NG QAL o

June SENGI2006ABPN PRAIESS NGl Gilkd [da g @ilie L0 and 2OEMBhaiSon December

T N U N T
[o063cer .t'EHel’pr@HfﬁQﬁNeWH 2late@ i1 yé:‘ftaﬁf‘féinka)ﬂﬂnelﬁetth @ﬂsﬁenﬁs_(li‘nd methods for
R AR RIE R NNCRE S O T AT R
A/ @ GRGB sy s&itiadsi YNSing YoriSbin g)uﬁﬁﬁmﬂd‘iffér@mtrpe&%sﬁlﬁaterials (at least one
S(gulr(f:efpergfgrg{ﬂy %[ﬂ‘r)lg %grls(:errlrtraaltte%g Iugilng at 1%2tlst l)neea(?etdicgtgc? blending manifold for each
process tool and/or station, regulating supply of each process material to each blending
manifold, and blending process materials in desired proportions in each blending manifold
associated with a different process tool and/or processing station. One or more multi-
constituent process materials may be circulated, preferably through at least one blending
manifold, to minimize constituent separation and/or stratification. Constituents disposed within
a single process material container should be compatible with one another, without causing
substantial chemical reaction, precipitation, or degradation. Although it is contemplated that
different (e.g., concentrated) process materials as described herein will have different

compositions, common constituents may be present in multi-constituent process materials

supplied by different process material sources, if compatible with the desired end use
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source preferably being concentrated), using at |east
one dedi cated bl endi ng mani fold for each process too
W@rwho762%6¢ at i on, regul ati ng supply of each proREEES2008/085826
material to each bl ending manifold, and bl ending
process materials in desired proportions in each
applieftfinng IieAé fealbddiar e Gk atRd oMé tohocassdinhikesl MtIu@sOF @hfality of
tool.aqﬁ@or proceSS|n station. One or nore
ORI iR Y T h EonsiBERss material s may be circul at ed,
[oe] er ablsymt BrOLGiodt ack@aiBh tO b BN Jfghmeseﬁqoindenubﬁ) provide
mnimze consh@tuent separation and/or stratification.

R TS Bepdiit Pcli'W8osed within a single process materi al

cont ada@hg $$}ﬁUih@/ blesuﬁﬁlmtpkdélsﬁ MtdrialsoB Gndiilé @#d-utilizing process
wi t hout causi ng substantial chem cal reaction,

pr ecf99i tAOMHPPETBINE HeRFFAGat i on. Al though it is
cont enmplisd ?ﬁl)cés@ MatHaf E&hSIRiok o Be vaGQRNELNERESHDS time during a
process materials as described herein will have
d| f f EPIEIREOUE Bipf5Eia] (Ei2o PRINICUFHRIR e KB PFICETALSP IRy be
préesemylih o%u%étwﬁ%%%&]&eﬁ@emmlﬁﬁ QQESp?ocgﬁEn%rép@}aﬁons whether from
suppl i ed by ferent process material sources, If
conpatafep |t<eplwm imd(crli drogdayer edaxepdo q@éawltlilre@ahp@fn In one
enpo
ol S EOE &7 2L Sk AP OO Bl P CaR Py I Tl s PPt HEieae.. it
[ 006431e @y?klpleaméloaﬁtdiermenqﬁiwst_sm dordinhef we aedbodi nent s of
Lhe | BEARER: hONER: QAL R AE IRTRLALS: DEREhLLS.
inclu reduci ng var Ity In su of process
[09abler | aIFIé‘r io armlhelmapi_: diagrhwiildustretingicpinegiqus bowss aoels components
of !lt%alsto or (Rqe({f% Sp!r&gssl rHat&ﬁ éléhv le Séséeqﬁ@m :!l (gfdﬁ)l% Qf gﬁlﬁ?dlment of the
teria tionto eva as a function
pteseme nd/lgntmmg a@p@dnﬂol svppy Sliffierere riredess( matgrigl Wenwh condseoti@nductor
eSS 0
pﬂgar uzgtﬁ(%nl tg 1% Eﬁiﬁ 8 ﬁgn?%r %lga{;lgp!)ﬂ g&g%egs?lg Eégﬁ@ b? I’h4 %6 28, 30 (as
désmlmdmeeﬁnahoweon pbmteempnawxﬂﬂ 61G. fiBonwitlayleleast @ettaay satlons @2, 24, 26

: . 0 b R
T T B
puicesh mopfrdalamdinlg evithgdtiieo supplidsd 00.CLOR of (etgu élmtsl)PP‘éltd) tph:eess materials
I nt h n
Sl%?o%e ggtferrrlétﬁcg frﬁ%gen g&bﬂh&g gel:rn% \}r-}]cgg ?ﬁ% éé'?l:nﬁ( gohtglﬂgrs 101-105
P@&h@ﬁmﬂcla lrdlualg ] amlapblbhq émferahspn@do’mhnem gverpackhietdpbesnan 1nterst1t1a1
{20 LU SORRORR Sl Bhod 5" APYRRLOMATL BEach e o
thgfefarh dispanes pratesp ma@ntlh tberefreada |§t1<édprt&§urs Wippenpateinf thagyr témtmate the
oBIASETASTRAEIlocSA51% AR BB Wi pios e
Ofatroa;@e@gl and pstsatizading aor pRaping Giear@nay IO efalpydescr i bed
n
R
blshdingmenip@d 125, 1127 113cdddohl SCf@me@hrrec@sq@lst&@ﬁ 31 24, #1128, 30,
f C r

c(grﬁ*ir Iggg Ui%lghvagégs gg)%e Ma@& ﬁ % g ailr&m g:oée(sfa‘goﬁ pc{og%ﬁlgﬁ 101-105 or
Sllmtleasrmél H7suchsiag PVV&’D@IOH% rfoich W@mb%lﬁ ppémbbf prasformpedeat or near the
oBERK R e PO ERRLANSE Bt P B0 ALY e
ingyapasidlekwien cd@bmﬂé rralmtalmng push iprdceds n@;tr&@l@ as disfient fromepne another

Mlgr@eé ﬁg dernigé ﬁ%&btﬁ%dé) ?Lﬂt m&r I?o ﬁle OHllt gf YUl &8s s]ug§ pltoglems As

corrpr ess the
shown, each blending manifold 111-115 may be disposed at a “fab” level of a semiconductor

processing facility, typically located one floor above associated material supply containers 101-

105 (e.g., disposed at a “sub-fab” level). The containers 101-105 and any other desired
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therefore di spense process material therefrom Such
pressure di spensation may elimnate the need for
WOoreaensizte of process materials via punps. I n  PCT/US2008/085826
alternative enbodi nents, various types of containers
and pressurization and/or punping neans may be
cefpneped. g.,[fglﬁﬁﬁalega_s{é&s,mmdﬁgré&h&ﬁig?dtcﬂ@ thélll(ﬁﬁt%rlizﬁ )diﬁvefﬁ system
00 preferably includes a dedicated materia endi ng
16}%‘}? I&%Spfief,‘%tff’fsmi ‘?e“flfﬁ‘,lreii% for each processing
[06ZL | ONMThéZerm?®lendi@g mdBifol@las ueitete@iishoald be cétlseid to include any of
vari ous process materials

(e..g., fromco n . .
VUEHE STYHBYS 4raneed %ref)‘?”es?}}!}ﬁélie @gwi B%I,nat%;f@ﬁer‘a‘%ﬂ‘?héﬂawnal“) to
cfftpohd biter. IuIohe bhBilinag, 4 Slepdied araaibdly ieideot PRt &t conduit-

or .near the ultinmte ipt of use. For process . .
d g ?tgllcmﬁﬁohadil%a]g}?l&wg pf?%(gtf cmctlﬁgs.r élé&]ﬁ tlQFé ea]?)odlment, a blending
nhif&d \bbSrideN GaPAIR Bipdlte Rofduibiitleeh, (cFhi tBdsakiBbRg esdiChat are
a%roc ss materials as ,ﬁi tinct fromone tgnoth r to be . ,
TERUENPYTY HESTS Bgte S5t 1P BT WELAn PP or AtEerig manifold is
pR&rAMly Bfrméts 6f ANtelilS thatusB npk-eat@RByith Ade S@NALs t6BE Bontained (e.g.,

bl i i fol 11-1 be dj d at "f ab"
B TRt et B el Paeie fuopder s
(duyphe altlock | BGatyetrafieodilyRae (BDEN)E insaRE1valied dmaiRlsi @&t defined

R aioel, Bryaoen et it 20105, dnhen BeN me

fd@si heldeomyTenticus fRwlcontrdl detiegsSsucld @0a&ersGich Ad @Y be subject to
ntrol elenents, etc.) of the material

co ) del i very. .
gy 8%“1‘6’@3tﬁ€§/tuﬁémdi®ﬁ$ &L Siqup f}ﬁ’FSnOfée%sﬁfstsé@ & dgf’%llbﬁ%lﬁﬁ“én may
bd Athe] QOGIRD ol glaed Mithklneadblag mani f ol d" as used

Bbcr JAGS T wERER o PBH JeiR PG BN groctianding the

invedth] Nun@fdhs Reimhpdrents WehdesBdbBI ddabd &) enhfnce @Péraidn MAontrol of a
I n one

anot her . : odi ment ., a bl endi n ni f ol d :
C RGP SOHTUTTLEY PR Gk My A ahdy figger deraied

hérdinkfkgpl € fl ui di ¢ connections. In another enbodi ment, a

| endi mani fol d conprises one .or nore pi pe or o
@i 0 PRY i shgetinbng ¢ TEGEO O B B o pfeedygerial i

mafnkadga atsQbjpatiallt unifoih Gthe pradr @b idaperkitomSo tadlédigatdnifold and
one_anot her.. Af bl endj nag .mani fold i Is\%lpr ef erably forned
thsreafiet @rd BYIR" AL HI°R NAN-ArBAETT (P8 fi {h TIRET ARl Yiegor more

coraild@s €0 tiabdriabdoage ghd/orftlagyped) Ik R enbodirhént,GNErculation apparatus

enmbodi ment, a bl endin nifold co i ses a .
" U 5o hyiees BTt DR B RPUU T VB oL Rogy P that includes th
cflnbyibletihda ol bl @iFso edniyhet BRl thEddtapgiblée nandf € kecvi@ldodtder. The process
hannel s_are defined. through conventional technique,
oL IEHAGeE R R EFTE O g o gk B SH G AT R oy sre
Pfddéss M@kerian@buidesy dryilafdn M idfabidy tiraitiofidn ohe eRwiRe® another at
val ves, ct . to nual

such as . such as .nmay be %E}JF ! or .
At BRI G ApaI§re IPRINCSH W FokfE efrﬁ‘bég"u iog Appariiys includes
cGhigdie@s adt?ﬁeﬁrtb Eﬁﬂnih pﬂ’ea}ufbl %Iﬁ;énb%%fsﬂd I‘cbﬂtgi.its gﬁ ded c&rﬁaiﬁﬁg t(()j another

i nt.egrated wt mani. . Fi .is provided.
e B Pentat oo ARt b A A (o e EPR e e
aﬁ)h&esirf]ﬂ/ ki Reircuibt iR r(ﬁﬂ@(&ﬁb@ﬁﬂﬁlﬁﬁ?ﬁlg fpﬂﬁlﬁs, %ﬁﬁ‘fe&_hk%l’ac&d&ﬁ Ghumps,

t 0 enhance operation and contro onmer.Gi a .
P RITES. RUTTT- O STEg SR SR ISE By BRUKSIT TicPeiiprogHged by one
slandd iam@ aas further detailed hereinafter. [0069] In one

odi t,.a fluid-contai.ning, nmulti-constituent feed

OA0Er | oiC; $iRarae T lreas prTian SUHRIPSER MU SRR G figm S0 adapted
tcsdigtate R firbtrfluiddcdahtasingy) Sailti-amsitOend fdbdl enatiinigo maMtfi0ltdham@eneity

prior to controlled discharge of such material to a blending manifold 95 for ultimate
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thereafter to a point of use, such as in a process

tool or for dispensation to one or nore containers for
woreaoei@le st orage and/ or transport. In one enbPCi/H82008/085826

a circulation apparatus may include a reversible-flow

circul ation apparatus with a flow path that includes

dispasstioh lt@pSirdrks thblN®dY (oBfal@rmhtivest t« vkl lpellht aMneketsaéh as material
second contai ner.

collapsi ble |iner of
i made B@Eﬂ SRyt F?flﬁ?“&er%ét?ﬂ/eae ISpIRPRIAAYPS PR f‘%ﬁ’ééo fﬁf“ﬁ fopied for
dispasihl Whdlor pacaagsngbsmﬁiaalnadtérwsumld‘ne ronmsdrélsaitabRr @GRESrs, such as

material r n | tion is preferabl
SeFaRe YU f ﬂjé‘ 8%’ 6@ Rt PIPE™a FH%lrsuEng'/ cEgaper g dgving a
fipsk hésingB2HosARNE! NGrst a)uapsmé Dier GB. US @rst AaPbRIBIUNRM3 is defined

R i O P B e A O St e o B o2 s prferaby

o NBin e fRAatnee54,conhai Iﬂ&srsurlzaﬂéh | ﬁle-ﬁt_ﬁrééﬁable volume 53 is
ternativel or ad tion acirc

I .
TN S AR sy aBﬂ'Q/le ‘é‘%%/% E‘Pdnﬁ‘Fr@FY E{SLII%P%BCW degdomaterial

c@r@ﬁmmanhes lifdr r5a| feichh 0@ @wf‘cont@lﬁ&l 1. ve fiktsqab @GeiRatto the supply

per staltic.p on- r.spring-drive
g‘l{"ﬂ%)eé e ! Lﬂ&est ﬁeh‘flﬁi l{&r\ryvp ’if'e%f“élcgﬁﬂipggagaﬂyp%‘ﬂlétmg fluid
csiinbidi€gion Bett)vhéi‘l tBE Interfo® 07 Gﬂ thé h@t calapdiblel Sihdrasuesd atfirdt @RsHarge or
ort

SRR LR R SEERS: TSR B Sttt 29 56 o e
idtaHot 55 efxhstiist doBRsiticeiatdr fadoeid ialdishensiinN tAalopudriasﬁrst scale or other
hono eneié%pgrlor to contr IIed(g§§char of su

SePSYT e} JRY lt]ﬁfl%tﬁh s[q&se%eﬁg SF gnagter fgpsura le parameter of the supply
coHtdihdr81 editsspeRs@twiathet Kkfde PR @igSnd @Rh1a®&h dn@ispensation.

ernati vel o anothe oi nt. of use such_ as .
[‘@gi]erl ﬁhes%y ‘?é%ilgé 5‘HPPFrofnC 3481 cOsr r?ir‘f‘%t) may, be similar or
sﬁsﬁ@tﬁﬂﬂsl 1ﬂg1tlaﬂd{n0&haﬁaﬁk&gltl&g sdp@m c@gpep Yy d ﬁ%@térnatlvely, the return

di spensi n d/ or packagi bl.ended materials in one
c%nrtal%[s:.%i c? Vé)gm ﬂ%@p ﬂ)&ﬂsaggn EVP%rOégaéy other 86s1red aspect
redQivt ab MRS Sipply -Ebﬁtaﬁyﬁd e MO reai |cU1daﬁer861pfnelﬁ&£Sa $eRbRY hadking 62

suppl conta avi flrst h
SHRRY  SHoR! REhaiokof e bl |9 Siepnbeailh MBme 63 disposed
tieedbiabée X Qbdon® cip3od 8 fiaked tde rdvah wesRinéd @ , hnd Btludes a fluid flow
housi ng .52 the first collapsible | 54, Th . .
PHPIER poiie Ao il i o st DRtz O PG e R pidlapsible liner
64 hiicsh sdcbmedisdhdsge 9O renfiAcofaiuR I3 UrAnZaptiboi s@bnd hi@ tfiter 6§t may extend
seal abl e vol is effective to conpress the
B R e P Rlsy has e T EDY i aNE G o i abiSpensation
Aepesiapiecsi@ntad Oieddhdr Berbdi@9lnayee firthef proitddia s&ld@plcymmunication

C ai ner 51, first cap 56 fitted to the supply
B MR HE coBSier et R o o 11 ow passage (1 e . a

[(folm] d fI@cﬂ@tmmasaﬁ'&ge)S pmr Elﬂetlbrbﬂgedf Inu idd;clﬁh@g’ému fRétGiat i:cﬁlﬂults 71 72,
nthe Inter rst col

a
re%ﬂecﬂﬁe 4% Iimlr%otsesdflglgcg‘\ﬁ% Efep eB‘Plt ln%‘f’ lﬁ?’ #r %ﬁrd%hc ﬁ?‘fmg)Aﬁ) niaihers to be
inPticef & thé kyssin S ypoh ldb;ﬂetﬁ)ﬁ offe coxcki@nelf At Nearn dnbef fhi kSdtainers 51,

ap 56 into the interior 0 Il a
of 75 sRcuiop Sorios 7 i entcne RSOl B b 701 B geposed along
iR @akb@ativn ceﬁdmﬁmmwpu&&l ﬁl&yesb eaRasl fropefe cenk@ 79661316nal process
or_ana her measur par aneter of the s
“E‘ﬁﬁglaff‘%”e?en%‘“ o' P LUEG AP ﬁ? & PrOHdPhaY éFtSrr“?-ff“%fﬁo‘%B‘ilO”ed and
séleu:ltllveﬂ @ul codthatidatéh asrded slaemsahmdmncon[iﬁlem]ana hedsystrem flow
ur her includes a return container 6 1 that nmay be

C@? #90 or substantially identical in character to the
[@appl y ﬁﬁlﬁisablthfre@ﬂre s@lrteegtnidproseley in tel@tiveeflil Bommunication with

cqnt ai y differ in vo

ST Bhey ! Moy BeEr Yty FEhiefal sentble volume 63
relative to the supply contai ner 51. The return

container 6 1 includes a second housing 62
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contai ning a second collapsible liner 64, with a

second seal abl e vol une 63 di sposed t herebetween. A
weewonth2taep 66 is fitted to the return contai NRCT/632008/085826

and includes a fluid flow passage permtting fluid

conmuni cati on between the interior 65 of the second

of @l rBRE] Bdnaidel 3Or BidpaRsttbawsacaad: ﬂiaﬁﬁﬂlarp@sgs@é sbueéeU8and the

CFRBE R Qetbrid Bab 0 | W5 Fhé TREBITPOPPES Reoret doliay P

b&@kdnaps hdbBt brieRdssiid sdu@ceaB0tnt thecﬂrﬁgeﬂmd dpade. 53ARa conduits 81, 85,
ayﬁ&jonal S con scal e or_ ot her, sen

69 be s
fth& Ppiﬁ‘ NN i Hreésgff’s%%thﬁ gﬁ%ﬁFﬁF 8’%??36?1 g&%’t e - Likewise,
viled 84 i saamfrvay Bpdratide tb Pen 4 flow @ﬁtﬁb&%é‘n th¢ Q&x] ordep@s@tird Qfarce 80

| ves 7 76 _are provide ch / return
’E‘gﬁﬁi &?CPE 1ab1? spacp 8d of &‘cccOPs’é ;%2 n@ﬁ?@ﬁs‘)@ Pl W&‘iaﬁgpressure
fof (RELeIbild RREMIE Epade 63 FBL Rdnt 84 - EABK IV 8BY B4 COftERIBE I Sthree-way
to be mtro% uced to the system 50 upon depletion of

Vile CE B RHER PRYSTOBHE-BRY YW cont ai ners 51, 61.

[0878] I C Uik k®BpeiBfl Uf the §Fst@x 5@NAS cikRlaiBE Borldhie 78 S0k &k ieGituated,
| ves 75, 76, and di sposed q gg the circul ation
piroT 3

S‘ifgnadu‘?% depiying, suctiop 8‘btﬂ?eoﬁ‘5 fet Tt Y ivalve F?fpsé‘PW) in fluid
c@rﬁlgﬁlﬁfatlzﬂ ,wllmahé oinAllatiph @RS TR Hiel lahgti lal?if\ﬂﬁlﬁa&obf th8 circulation

and an outl et valve 79, provi a of intermttent,
C?fg'ﬂ’tt %élnilaé(obe Sﬁﬁ‘&te‘iécl ReYidya desifs cYO@'aﬁﬂqumee&ﬁe oFepRRgr 51 61.
Onber ﬁlbfel(.‘dphaﬁall 66w @@mﬁubﬁ elzllaeraﬂdr Rovdl Ondugh meding Ele®wats (not shown),

controller 60. [O At | east one pressure squrce 80 . |
SY< aﬁP%{‘z‘iBBBrdV 'Vﬁs’gﬂ?ﬁy cilispesed Mif lé}ﬂbeo AT WL t7\?3it? ﬁrﬁ’taﬂcé’ fixing
aftiohat dsp&d. abl e vol unme 53 of the supply container 51,

(B 1 885 5D L5 S ot Mo HE 4t THOAEE- g b a ai o

nfio@SS Uf € ligaid G R0vAdidett. hﬁ; sﬁlplbltealfﬂﬁf the 2l leadd ohe @fe&ure source 30
val Ive 83 4|vel

. bl
iR SRl R DET LR R RE ey B pressure oD

tt&augt&eah&ﬂb amdnet blespﬁdersstans eah@bdsehémac(e)u%lwe Rne€ G dudlt@large a

oper abl ressu
ppfien o4 R et o tra B g roub e PR B GRR i 2P ha valve
79 ahtV eheBdrcuiitisie b@atic vel yAlQiaegha&lrt&mt @nbbﬂﬁﬂén@ dtl tﬁﬁl\lpﬂa@fnh invention

.bet ween the at essure our.ce 80 and
et AP A erEaatus GITrSoade oL G g0t At howsing and

dfspladch@tite@e thakFrem! 6therehmeass pfe@féédwremédh@mmsh er SeCaiplishing the
seal abl e space 63 to.a vent Each val v

133, 84 is |
USRI BBy P OR APEY SRERE %YF%IBC Fls%?fa’b%e ?Ség U Syt gperation,
tmraﬁuﬁ KalR®T®is &t ohay E)\/cadauess ﬂu{dQGl?lﬁilmQﬁthoﬁ rw1mhmardaf§inmﬁifold 95
the s e t he i rcul.ati on con nm e .
et B OSSR oDy ok HE SORERONE Oh ok Be Bofn guch tme t
patatitve ﬂZQf 61T filgt tkemtma‘#e‘iliall&) élﬂéﬁ ths keasnd cbIDapfsﬂblél leher 64 of the return
conmuni.cat e circulation

wi.t h
QEHYE P any dPeaﬁ’ﬂYee?i g’?mﬁ [RBeTEf! R (YPMH¢ § %ﬁec%%é‘ii‘fa?le?@a‘i?a@ as the
chiepselk éadrad di@wsihoviuthe. AfEessurfdent amunme obﬁfs\i\&edn mhtlaﬁal has been
.t nt ai ers reot ona
GRS OHP ol GHERBIPCrT T vlerh PETRR P b a Eesapiginer 61
p(el@tﬁlﬁzefiﬂ fﬁi\MI])s ,sulﬁ)l]l&hfralﬁ tIg dt ﬁe:aﬁtfbﬁe pﬂ'ess\dﬁds%ﬁ%e S(gmyoulgﬂ c%ndult 82, valve
is in the circulation conduit 73 to enhance
Sg’i &qelﬁ gét F“b‘ﬂ SHANYEY PRJC ROBYET Ph SEPaf SET YN 592k - thereby
dBytatenp MO fead mﬁteﬁﬁlﬂ‘drrZEhé sédobidl tindr &4 ghrough @@ SecBRCHs@Srge conduit
[ [ such as water, etc.) is

72%‘{)‘})‘%&8%%&% t‘c‘r‘i%1 F%%@‘[t g‘ne pressure source 80

[0076] The operational status of each container 51, 61 may be subject to change repeatedly

over time, depending on direction of circulation of the first feed material. The names “supply
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t hrough conduit 81, valve 83, conduit 85, and cap 56
to pressurize (or nodify the pressure of) the first
WG embam2es vol ume or space 53 and conpress the PET/B852008/085826
collapsible liner 54 to discharge a portion of a first
feed material fromthe liner 54 through the first
c@ﬂtﬁﬁ‘d’ﬂ’ara@di ‘el ldl()jﬁtalﬂer% ;wisle}dﬁiehéﬁl 16 dagd of fdwn%nca only, and are not
circ |on .conduyi t t hou ryain 0
1%?“‘1?%@& JRERE ™ BEREF SN Ops eirtie Eg’p PhE® Bt gﬁ%i b first
fdell giag;ntalo lwﬁmé etsr @ml@lﬁlbll NS ?ﬂa@ bé intRAlly efnptyN E&her Remtsih&®r both
an IS e rials therefrom other nachi
C%’ﬂ‘}?e&%éqo% n’é@hi’ﬁ SHEVeo ?m&c d6nprs eglhg VhiRe I, Zﬁ%eél and replaced
coreSpdntding @oi@ainer3), pleetatai ﬁbblémsﬁddr\d'lfhgrrdlf%e\deﬁhtdifﬁp hani sms)
the o

c be sed. Durln such operatjon tlet val
[0}@9] S i PPERat ¢ uEi‘Pt?HY PSR e fhe 5%"15@3? V™G 5t%hand the
sdcbd belaaaxél VolunieR 63 fremdth® ot aJast cﬂfeQﬁr&S@re tso@te 99 n(a@rbeoﬁeb@ged and
[ The seco d val ve ope

oi nf of use y
ret%i‘””‘i*ﬁa‘f Bd°per fo %rc?lﬁ%\ﬁr% ecfljpadqriap ‘éléﬂﬂﬁﬁ?féarli“% mn S@Pﬁsiié fontainer
51 kemsieeaRnEl d RpfRbE wifbinh&hdieién. 0bnitdi@ity 6f tHE Arst feed material may
contain bei ng opened, to vent

t h al ve
bg i‘i‘lémg?—ft‘f%Pinit?‘sa‘eéetné%lh7 S%f SCRST §§ PHe™ 36}1 Ca5¥ q5piEble; gy or more

clftac@iONe of te Y@l uierial\bdcllas @ csidhdtiviry ebhceamisn! pHfand édnglosition.
f eed terial has begﬂélntroduced ipto the cjirculatio

I GRIGTEOFE ol BT Gh&PPFnED FRSL SO bt 4 Bjosiectrica
p&tidle sip @is@ibiitich8ehsbl. Uh Andther sthppdimed, thé esikdrive caﬂhpﬂlseas high purity

one pressure squrce 80 t con
BT o ot Eerm o B TR A iralot P PR E dlgrt siemal
g&%fdteﬂkﬂy&hfibaﬁﬁ 763 A ﬂ&wﬁe?b?t 7@I1§a@hﬁfsgiﬁ[hgyfulsefd&b nfoarét un(ljformlty of
erij ro e seco r 4 throu e secon
RGO SoTamaivaf Tt S P b BEPaRpaving
st&@tﬁﬁi‘wll& dlftBeredt Q/Qz&ltleg-hﬁémed’ at h eutRtanSdligtcasstaift fle@ciate through the
alner e S ct to.c ang re

2% P g s e T v egte R aSRAR O] Bl Gfterarisina
smﬁemhm&smﬁﬁeﬁﬂnma@erlal The nanes "suppl ycont ai ner"

"r rn ¢ in are used. herein for .ease of .
(@3B, e EE DO Bk mREy PRI as Lunge i e Prislmay be
sipplisd viggavd79 t@‘lﬁgl@ﬁ)ﬁfsaﬂﬂ\e corb] el6mdnt FAYo belencnmg inalifoyd 95, where

filled with fir feed mater Nﬂlet
thc?otlﬁftaﬁj cofbpagqal iy “’i"eﬂay‘q‘o% S?Cﬂ’iml %Sfﬂ Wteé‘ﬁ]pwp leéu %‘%F‘ second process
nRefhlaoies 9 Dthrdugh A s&ond Abw esBrolidr, 906 Flowrﬁ;es ed prepa’ni@d of the first
fromthe yste et ed,

I re
R et B Rea LR AR 55 b Efes SR gher ot Gtk plgents 60, 90
rédpdchvdly.r Ffolnf e tblgiaing rmhaakfold| ﬁ@%fﬁﬂl ofl gy off t;hﬁ gllsﬁ fadd materlal and the
i a I I N e rst se a e
GGt Tt et oty b e Pt Ao Eed Pddrion! fee
n@@ﬁamasesqﬁa sﬁ@Mrf)§>E s8ﬂ>hﬁaay) Diftodesy/@6ISR Bthangbifiteyp el aﬁth asone or
necessar i rcul.ate firs@ f eed terial ini t 3%% df
MOBHCRI2HE (? ?1 R kst [P T HEFPBY: ¥ ShE Y Or? SR Yyed for
phdka@nng?SﬂdEdeﬁbﬂoyesslﬂlht{eﬂﬁlmnﬁiti)he di b I&ont&ﬂgérﬁ or hm ty of the
LSt ed. teria e nitor. with a sens 77.
R < et s iRt & AL Pt o TGP g contl

clehaitag inay bs tisedSo plovidba dbeed typatafd tadee ¥ pedted Inaderial flow control.
conductivit concentation, and c

H!
I8 SRS S WS SREHP PHeCoh B e ﬁtei)@w. Soplt] tement
WhRA Sther SaigdR c&$rc&ﬂss0ﬂit@ﬁl et hhvead deld&ﬁﬁed ﬂb@ cBhtZ? element. A flow
C%{-}rotegllﬁg%ttl og bgsélerﬁne?sgg%ecb]ﬂfrol %5(” her e %}E Cﬁ_ﬂ,eeor ?n%pe sensors to
nfehdugll | pataneersTRyhebethper fiaw neg., apﬁﬁaé aduher ptidle Sqpen Slistebution,

cogeayona s IRIar Y GEah T ORTER AT POPRY By edfomon wio o
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the first feed material. For exanple, if the first

feed material includes conponents having substantially
waledoperemé vi scosities, existence of a substaneCEIUBE2008/085826

constant flow rate through the circulation conduit 73

after nultiple reversals of flow may indicate that the
flb@edntr R el to ie?su'tel'th%it aSBl&ﬁl%oa rgtal'taalel c»mgmlﬁ@rlngmmea t FIOW. control

078 uniformfirst feed mater nditions are

‘lé‘ﬂtt‘tvﬁu %éiéspe‘?sn"‘?‘glt &yt é?%P%‘PSBWt%Ié‘ §fiﬁ)p PRGORg; g more ATMI
NOWRE ™Y Eonkaife@d) gy Be pdrfohed, F ek SN, fvath afy €TEIHo116®ink Methods:

bl ending manifold 95, where the first feed rmterlal S

i %edt Q/&Q@Hrr%{lt RGNk Y StorRet g o @%FB‘EFJ QBrel 05 Hie gupply pressure

SeCOoRFhPEDEHRS t0Hd 6}@ﬁs'e@{r01§gﬂlérf§<€d8r1ﬂcethr ough a second
flow controller 9 Fl ow rates and proportions of the

fi% st torReurephianesaietid ©dcaAEres BadesieionEe! offy sprply pressure
adj ugd @dcomdilr Wi rdehioik ¢iaRtlofmet:ement s 60, 90,
respectively. Fromthe bl ending manifold, a blend of

any &pntdEalfs popfrofiedein faedbak dia Tlaidnattieandecond f eed

neg e o s TIlae J material s

pr ovili\)l(fqé %@ a?i%ill?wohﬂﬁk eeﬂgr‘?faﬂtﬂeér P&I£ ‘ stglgérjces (not
Irs hpatgried iembedipphti @ dlowaoatrgrelrors s canapisesor flow leertrofei. nWhile flow
C(S‘H‘troﬁec‘rg 0 Vﬁaﬂ%& tz% 23? grrnm??& GOOLALRYE S dés%ragle ’ﬂo&lQ:()ntroller type is

material stor ansport or one or nore
theodI'® lﬁmmooryeFdO\ff cﬁonbal@kégntmyswr@ndéﬁsl@r dbenssotaraf Bl allke term
fl(ﬂv 95}%;09& fi Be %%t ?' %& emLQa%% ﬁéo\W IIt is pc?be understood in each
recogni zed by one o nary s in the art, any
ingagger this| aghef kypew efofhv @nntrel derpents B)Y baagpbifduted é fiow controllers. In
o B A o B B BESRafTAl PhBle vae
(it weluding rareedls \dbdi @ atng dothdr gwitahdmn tyipe | of elayerewith, ccmtrpll@le flow
%Q% tdigtcspource of process material does have a
icated flow control elenment. A flow control elenent
[(MW89] be Preratign 2f eny phthe varidisestrdienyy afdld $ystenh 3G mae §¢ pgnable to
at%ﬁat% 04 & wil'? an%roh& JEEIaY] &)nﬁl&[e@g@hﬁg ?urﬁﬁ%ﬂ%gei\ter@ﬂ‘mry input
low (e.g., particle count, particle si
s@naéft FrpIB RIS, tYRRS 196 SPTEPIALE-BR inclyHing clom dhaickinijéd; bp, sensors 77, 78 and
¢ el
RRLYy AREIRERLY, Ay T 58 R AADIABIER. 1o o
el@mduamteth@:mﬂrpeléeir O epmprisepr min‘rmessml wdcmmsrr@l controller, personal
bt Mendifedi spensation of a pressure di spensed
material (e.g., fromone or nore ATM NOWPak(tm
[8AL ai rlertks) canteyt blesepeqondicrrs dnanfigetugneaiisl we ofilindi-baspgl cofitainers
f(;rhﬁrcfuf%h}l%\%&gi nﬁ'l‘élt@l@ﬁ§ rovlldets Qeft 1£1 C:Hirvgrﬁ&ltes el E@ns{/@ﬁ{[oﬁ%l systems
or Vto voltage to pressure control of the supply
uiplizeegs ixedt ppliievesssht ailise rof trymuds e raseelerpied pymp avdar Xed.. when
c@gulld‘uh%@l'urnels) ngy Be (1%{&&13 nﬂmérooaggdec%ﬁﬁﬂn@l)s ngfmly Iogesg> materials to be
(voltage to pressure) control of the supp pressure
nagtaited g ontead-headspare br hiese dbadieadspage aFOflqhmmé]tﬂérminiHﬂZing contact
b&?@@énr Jocéé@lﬂa@erﬁgnzzr{do&lvﬁgﬂn\{énﬁl f%‘;&g t@% aﬂ eM&]eQxyé[r gL Qﬁsposable
and nitoring wel ght supply contalner wt
chrogaggse of such lmerﬁedlsnenseanyﬂr 6196‘13? br enpr@iliesiraning aflql @wintenance of

nféaﬁhfciﬂ ﬁix%ﬁ%e&%@ﬁh%&@lﬁaﬁﬂsow control ler. Wile
| ow contro ers of various t may be enpl oyed, an

[@ﬁ&hm Thsfeirau et cordblted illesaic e FIGH b lpestnpp enquit rices material
tML(g{))theEi)lgﬁﬁl{golﬂﬁrﬁfoﬁ @SW '@‘ﬂ@ﬁ fh@l r@&lat‘oﬁ%&lg(gdﬂév VallJéC79 dlsallows fluid

Chaska, M nnesota, USA). term"fl ow control
cqu N gion, Seftyesthe siyeaion e‘muﬂ&@nﬂ 8 ﬂ@é’l ewrolier 6Osprp@8%@ateﬂal

dféﬂ%@({ §ét@9&il thd Vﬁ@éﬂfb and the blending manifold 95 may be subject to separation or

stratification, depending on various factors including material properties, conduit dimensions,
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i nstance that other types of flow control elenents nmay
be substituted for flow controllers. In one
weeodrarent, a fl ow control el ement conprises BCT/US2008/085826
manual |y or automatically actuated valve (e.g
including a needle valve or any other suitable type of
hylainy €imal &l GO nkd. oA&oabil@lf |1M}Clbbalﬁla@tde§1taﬁkllﬁ Sortai] &8A]ments to

ration of an hevrlou nts f t he system
e;%%s%a HeH aé“”f O At Hﬁ?"rggﬁ‘% Liog “ﬁgl R a%lto eliminate any
pERibLITPbHl Bkt neriaSlepatacodth kdtfiesioB6 nmay further receive
sory, i nput signals fromvario pes of sensors
@gg‘]g A RS H@t%“ %ehﬁ%ﬁ/ PP laéu%l CUEHYIgp ot 7Brocesy materials
tlﬂél@h&&ﬂénﬁﬁlg%mf@lﬁ)s dngrated k@ FRR P O]Di'elsﬁsttfﬁn a80 inBldes sources of four
%ﬁordlnfmaieﬁ dro rarmed i nstrycti In one

BHPI'H% (Hlf ]&ﬁ WQrSO%eSC glfr% I' QI'OCBSS material circulation.

ATt QItDERSH Ot tpa@cegi ﬂrlﬁléllykﬁtrﬁziyabroﬁilﬁéﬁ bold Bt splys edhddiner 151A
or the the c

co ut er, . 08 Xt O L .
“E%‘%c?ofﬁ%‘i“b?‘)%%f%g 1‘%%? ¢ rf‘ﬂaélofﬁ g @V%S 5% glﬁ@rs‘?‘{)‘é@léﬁl a blending
nRAIRSIAIDERT Fo @intdh keUirad pr&gsm%@zﬁ Sn F&I&@rab@hﬁufmnoytmeeﬁ may be

certal aavant ges ov conventi o a stenp ut
Clr“r‘i"g?é?aﬂl @ﬁ’ﬂi 9“%@%61‘)&1?15[315 © Poﬁb?rfp e find Cgﬁ‘gaé}oé JtV8 0@7 a firs
rfdbiRoMEAdr 16 8. gwgemh gmde@ﬂrddqu ldRpdns@ths Ifit bioe&) nixRYialdeto a common

avol . | her ase ont.al n P mt ro SS . .
C?P&P‘égg‘gi)fsth? gle‘bdéngn‘ﬁf“ﬁ?ogﬂ ﬂ’édthF frsf C‘E%’ﬁaéloﬁ ¥§&“s }gsgc“éayotfe SHdighed into
d%pd'nﬁngl epaﬂz&maw ck‘aﬁiﬁgi the |(<og1, ndrllﬁélgf dpei)i pot 2 ihg ﬁleso &g tontainer 151B,

t ween mat er S n envi ronnent. a ases .
a‘(d:%e.n}ng &Péﬂ e%\‘i‘é‘?l ’Elﬂﬁab P%rbé% éﬁgﬂ“é t%ér?hl?‘%é?“ dyaterial to the
c&fﬂlﬁhn tdnaei $%631I SPENHEe a\vkdohd ]Enhm d’ﬁ)ﬁﬁduefnﬁjﬁrloaaspﬁlﬁtlegﬂlrﬁay be prov1ded

Cl eanl mal nt e nce o ne nica e pro
b B aPI Aol ST ol oG o B Eollen 0 SR puation

vallde 167 disgosatl @hih fheFbléading ©Hae®INDLS, CTHeCsH&c&HQ)r&EQCrﬁﬁ&lal may be
mat eri al through the bl endi ng, mani f ol

AT P GRSET BT Bt DL r O PEE SireL R o8 (i novmally open)

p6i0 BNA Fieshtik AMBEVMRLTOTtB@ s€dohd tnah Oitaif@NdLB.t When Afddesired to
flow controller 60 2

ss material disp
AP, LY ira WP ARG Hy CHRRHPE GG Ry BEORT Ciculaton
valUD] ECihayt I SvefoRddahio@lisperisingtapahiidnl Wadlésfy, thal@pendingly@pen) port
%rl ous factors i nc]I[GLfgre rraterl al eEro erties, conduit ¢ th
YFEFEP O LR SPYURAY AR A" £°-2 ABY B ﬁlﬁf%g? ppif of the
vﬂae/lct:vetomam& tetesbénalprécelsnmaaid & e esibach t@atis 100 axilgRthted in
rst. material circulation flow th th

E“? enH’F 5 REGTSP S1aFrialsBye & Gre I HFh tén%lﬁ ‘k&’ﬁ%ﬁnﬁﬁaﬁ‘f’? and the

sé&@bnd prb&&s Iﬁﬁéxean nay bsgﬂ?fcatma@ﬂ n@feristih@idifg fdhlhibifor. [ 0083]
oc elivery sy st e u

qOsRLof PP grouoneSs HEEEHTIRES Mo ST Sirelicihig and foutn
proassk fdtddiaisStol tht @Wshmad eenduit PbGf the bIEh@Bn@)ﬁ&hﬁﬂ[ﬂ 1196 through flow

i ncl.udes _s ces of four different S terials
OREE T T8 SER P Ees i irat i 7 bobde THRteRFR] withou
rdB:irELQMioaTchphﬂlht}A Sutt &T:lrdﬂlitlbil maPAGtbe hh@ﬁbhrypfo@ eemPle, where a process

elhl]ng ’%ﬁ ovi ded f.irst E'ng y cont ai ne .9.5 . A

“135&“? B i mPPRS ‘?: it 8P EPIeH 52 SeR3ragoR Pt %“Ea“ lcation. - As
ilRistiged, @tel thind pdkase nbhbefialinspPosRde Wydrbden paroRldendidnie fourth process

mani fol d To maintaip the first proce terial
AR T P P PO ] Ay TR B B
[(I(BﬁpughAlﬂfd)ﬁgl( BIQY 4,illusantadd spgcifip @rolpip® b vadfes tIOE (ifdlididg three-way

irc on val ve 157 t rst n contal

i ot i otasiabas £ db byt e RgiRipBlisggo receive
pfoase iagtialk RbM faurGOWrBBINS1A, 161A, 171, 181, is to be appreciated that any desired

number or configuration of valves and/or other flow control devices may be provided in a given
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conduit 196 of the blending manifold 195, the first

circulation valve 157 nmay be switched into di spensing
WwWo@p®par2on by closing the (e.g., normally opendCPUS1008/685826

the first return container 151B, and openi ng anot her

(e.g., normally closed) port to admt the first
bRAASEMENiFoRE €I5I, Ald thA atb@diBe MARifolE 9Fiuihy bel&ﬁﬁg@edmolrarelvy jprocess

a secgpd mul.ti-constitu rocess nmater e

s

nieEs Rt By Jriiakle BRECCS APy L BAE AT AR Ccte It O RERE e or more

clsRk 041 0ksftd W@Ofm@d fl@¥F miPLe ihRgated @6 nElefdihi€th@idldMn a preferred
ni f ol

val ve 167 dj spos in the bl endin
e“T‘ gl %%oaniﬁe%?cg gt %‘f”“g‘feﬁ af° Rragdgde. ﬁa%h ai ‘?’iélasqeﬁmé)? a blending
nfdgigdla)ab klectinél pérMitSoh pie@end Ylow iof Sl sallet tBPmS@AR () il the manifold

ort of the first
toc‘iﬂi“&éj Ithﬁtcieé‘ﬁg&’éﬁq;gﬁd 1%83‘&‘{ 3? B HHE PRIfFd CBHIigisnY the like at an
olifel B: diddh@pe pdrt dfShedt@&idin@anandoldi spense the second

cess er] al he como it 19
[‘E’@g]o nd @n&’iﬁﬁlfhé}% IHB‘HE?}E t é%mi%‘??“r?ﬁ%}lyﬂ% q‘é‘#& atf}ﬂ‘iveg‘rquﬁl? grixer 198 (e.g.,
adiaGPaNEHNg papdiahixiy Hyveh 056 BiIgmébd rdcess GnaterABIoMBIdesired process
0 e%? ort to t?e second return contalner %618 an
“B%é‘ tH%dafﬂ BE e lf‘éto A POIp(H ise F%? @F BPEYFSSPBY " Sptigrgereof (e.g.
fivsdpM@n 26 4f thOpraehas tool dﬁ?r&?fﬁ&dnr&btﬂgﬁ&&l frFrlat 1] héﬂamib@vé he
| ustrate I n

onduit 19
[@)g&m p‘9 %6 ASYLCTHARG g‘}dﬂ%l m‘f}ﬁ@l‘* BECES dafie %‘W{‘Fd‘t“%%i’l?rﬁ‘ioé?sﬁ% stations
tHereof Ulioft@r adkirad imaRiplepoi@Ndf i asRaioinel PGS MmakTBlE s padferably

ma) a concentrated material i i nhi |tor
P’[OG%‘QCE?‘”?I%‘?‘} RO Lo TN Shigr &Y seaﬂh?tﬁ?ﬁ %ﬂgnt §g B?eéeé\ theugh' FIG. 4
i1Sitatd¥ey sesorapplytert D bigll @Re platr 27hdiPog@esificEi te the dllding manifold

gl OePl T o Yo PG 15 0 J859Pin BN PoRBpmdrgeld (ot

siwased) val ves 177, 187, respectlvely wi t hout

B8] h 3 SRy PR L L AL TR

bleAdihg thasifad i NGlsemcn mpaﬁem heddiil/vath ths atnedst siehjigeisidgQool being

separation or strat ustrated, the .
R PO it PP Rt e PR REb B Her 6 briae adapred
tc&ﬁﬁbeﬁd&%r bdeifrida dﬂh\fb@ 68 atl@ik©dnk alendm)yat lgaglove ﬁor\A@ @thtaméﬂ YOne or

desired alte nat| process mat eri a (g

%‘%ﬂen%ﬁ ??8% d“i’f‘yl'—a\ We P PRARSRE ST é@%%@&’il Oé p&?’%ﬁ praiggials in
Vﬁfouv abtags c&ngazne@ MSchl @adkgglh@pre&rmysewaé tb%al]kﬁ%decﬂ.ﬁﬁer&ﬂdwuhm
way val ves 177, 187) within the bl i Ng mani
atllﬁ%“ P H¥eE PP cgé%%gerfﬁflté’r“?rélcgntfﬂfl‘élﬁwb 38 ‘gﬁ?ﬂé‘&se@ay e staged
fok SdoAy-tedid 1he al hothdBprocdss tbd) faeximpfer ®Cihat @ghehidnat todNYor may be
esir 3 nunqer or configuration of val ves and/or other

“?W@WW%’WFP%FS%%WFceS may be provided in a

[(g)sv]enbl M[adp Rigustrmed 4 Bleﬂdlﬂ.Qﬁlamﬁﬂdﬂ 200n&dnfigubdl en@tdig: first and second
mani f ol d con ured to r i V. rocess
PIRRTS Pkt o P qaort airs ShuiBes SBE Do RuegeeRely. subject o
cif@il£ibh &b fisd WAL &Sond fetudin eoﬁa@ﬁmp be1B, @0eB OfespeBiivelyC fie@lgh first and
val ves to prevent re e i.ntegrated i
s Sl o aras Y 0. koSt o M S tolg 00 % rurher
colgiguree t fébld’fﬁﬁtllnrd)ﬁnd/ﬁhfsﬂﬁﬁro@ds@ mfefivk @eah thied ghd, fosnkH }Brbcfksi)ihaterlal

PR TOOREL 10 B g SE RO R CAT: Hh( ER-bgD conel

vmbeznamzf alz Mo pfbbir:ﬂﬂﬂnbllﬂ&esdﬁ&lssfo&dteb kel eﬁllv@EDld u231t2 2137, 214’
rate,

tion t erials, or t like
o B b LS I S e i 515,21
rd¥pdttivedy)do ifh(MGEerst e wittdng tsrgmerbdvindal 2 91P thermifold 200. If check

QPR T B € SRy BSCU L 0 b7 feg Poss 215

process materials of a desired process
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material blend to be supplied to a point of use such
as a process tool or station thereof (e.g., first
w@k@vem228 of the process tool described in coPCBEUS10081085826
with FIG 1B herei nabove. [0087] For a system
including nmultiple process tools and/or nultiple
2p71 maye&spmgldsd @tret@in She &e&mﬂveé Qr2’ ot weintotay p@ﬂomﬂf&ﬂeple@ecuve

a de ed bl endi ng mani f ol d
‘81‘ irﬁj Ef vieasd! 06 Pt éra‘i?ﬂn?}P%‘b P m%tyn'%?/%?“ded to connect
c&ddaitd f@ﬂthé QliricRapldcat hateriflotothe @mniEeondu X1DOBG prdcess mdhterial is

vl a0 SuBhe FU-FROTBN GHAING Mahi‘POnb vReE gk blending

nfbi€dd Ploat erhe28endng mﬁxﬁfoﬂﬂ a0 ynak arsrtiger SEQ@ledirCoptional flow-through

dedlcated Iendln nanl not, sho 088] In one
TEHRS BFREN 2 S at? PEASE Uh df%ééﬁéli?sr‘iﬁbeﬁno‘gfel‘% O?glﬁﬁlaét%%vely a
mdtetihl sadrageeaa,tor enepht emmﬁhg igaedithBlly dispbsed 6y Hduesth @8 the blending

descri bed her th the at Ie S e dis enS|ng
“F‘Ex‘g‘ﬁd eiehyvat gi&ﬁ% 8f\climaftyoC°F’(?E’é‘ fiQreoy &@égl‘ © hé {hehfgceyy materials,
whth B c@ifbsisies andloPil O &8S of TRiCR bl Sheing n;dbjb&l t6 gapad aing€ through

to di spense or other se deljve i d at
BTG 4 PSRt UK %f Wéé%o"e‘g ﬁfl‘gf“h@f’ o iv?}ry e%ﬁleﬂ“ The
nfdhi$NEN60 APy be ke, fﬁﬂ)éx:ﬁh;ﬁ@ t5 Qlippdy procepamk@ges eNe (Piter@nining)
bl ends of process materials in various storage

pEﬁﬁ?%?ﬂ%?ﬁ“ﬁéﬁ H“HQ&W&@ﬂng preferably serves to sea

[(obendedrIcab anisth®s W Hidhidihg aﬁanifelaSIIOQii’nﬁﬁ@iréH @g@celve a first process
con ner St Or@ ge Congz%rlners cont

élrafijé’il 8 Fipsh 5 PRy Copage éFbJ?FéE{)rC“EC% ?r?“ut é f%‘&t r%FPFStCﬂ‘étF‘mer 2018

tl@&l%ﬁ&sf&sttcﬁallat%%ht[ﬁitvﬁlvé 01 1t. MEhehlSRRA ShaR Foltl Q0D is fOFthelBYnfigured
be trans gqﬁfor use els ere.

| Egogﬁ%j. FIG 5 - ’
PG PRTESS BNy BT B 00" QPTG s prgterial supplies
20EQ03, \tespéduwsny tBRdgls maBidvapeo ¢ 85 9 1 Ieéspédtiatlg. Eadohirdl Shlve 211,

o0 56000 SUPRl NGt COLA A2 REREELLAE) e

aloaf hinbnRt HerdXliB.eachQRLance eﬁqaeﬁm waaedsm 1 theoughrefpettsielyd ilinhibit
eco

|rculat|on cont al
B HRY ol oD B g R GG B e sck aes 212 213
al@Olﬁfeglgtélﬂadtfot tBe rce@@pmutghwndolaw:dvefs aueLh3,phec phigs I215 216 may be
lals rom,t process mat I a .

St feectan s S (Mot AL RS SoRiTTe sh e Jespective contro
VMG&SVEIQ 213, T2é|s4andf(ﬁ38(ﬁlﬁb€td0ﬂ®|ctyon Eﬁﬁﬂbn@r@ﬂhfambevlﬂb\ﬁ&ec?ﬂolconnect
W%W@%F 214 referabl%r | udes an ass %I?@ d.chec

05 i Var1021§_ roces& f]gterl ?5?4 e f%}ﬁ{l?l’b(ﬁ)g 95]1 n gﬁgfeeaac process

nate@Rlgs assirobly k@ipliéd@roaagh a idediedelfldwnShasice (ﬂé)dﬁ klpwhaiy@Bam of the
1 212 ecti v to in it. reverse

o FRGTE I afb e CURARE franifg 2ho iRy kT PoHS Sgovons! flow-

tm&%ﬁkmlag\e&meatms 2]1114 blaalﬂmgmiunﬁglﬁaztleds piBfetablyh@isposed to supply a
t he

orrespondj ng. Iv s 212-214, | ugs
oS b b M e et Phod S el Bt g 4P mream process
t0dl 20 {atldther idadi@d kpeﬂlly oP el i vtrSthe cohpitios Sp@6L flwe ra@ b Eh blend
val ves 212-214. Teeﬁgan [ or other conne

i on
bARFSEHEH LS R, 5B FURHE PR loL 8h HEEAR ﬁ?&’u?‘}“g‘)lﬂeé? (30, ghown)
aMﬂ@ﬂﬁﬂ&m@@ﬁ@E&ﬁﬂﬂ&ﬂerlals to the common conduit 219.

T RN R I S O T T .

Irbl:eﬁﬁlldfrdilg @i proteds 2AErialThgpl| 20m cthidgghR Mird @batra? QAlveRY 1, and to

further include an optiona | owt hr ou
e e P oK P B BRS o 2B el oHE GRERY g 212, wheren
nh&kepﬂ@a&m\t@)anabrs sabjeartoaircmgion, thﬂ»ugfatlerblaidn@trﬁm@m 220. Each
canwi]g:{lyte o].{r%;]f r% &E@ﬁ%?rﬁ%ssoélasteddc%eck VaEJ yZI(P’I 3?& 5§ A tee 215 and/or
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mani fold to receive a blend of any conbi nation of the
first through fourth process materials, with the

W@ poi2té on and/ or flow rate of such bl end bePeiyUS2008/085826
subj ect to rapid change through operation of upstream
flow controllers (not shown) and/or the control valves

o%&rlln%ﬂc@nne-fhﬁl doRipohat ﬂlaﬂ@@pﬁ&}decb@ dafeds cofn@lilts&%&ﬁ@hﬁt ald&econd
process nmat er i al(? to a ]:(I:i‘?t en-cont ai ni n

P’E?F% § ' thetsoBrogreoniyy 2allf?ar“’l‘sz HrFaghBiocesy 6’(9%%]‘1 is desirably
sippd @rdugh dsdediait@Bfléw bbﬁMhﬂ@oMBWﬁph}ﬁué’ah@ of M8 fw@dlmg @hanifold

0 cei firs ess erl froma fi
2 %ﬁﬁ&;}h%ﬁlﬁll‘g% E}am%‘ég 22@ c’{‘z?t@eé 8% P‘E?u‘lma?l?t‘é)ﬁalt O“éthf“?“rg@t““xmg
elEeﬁEﬂ;tl‘IlFCOTllteaIbIE}ﬁl[ng.?ﬁhIEfolngﬂ]Jgrpréfelfablﬁf&?spfiaeﬂqu|saﬁpljalﬁ blend of any
control val ve 1. The endi n ifo 210 i s
?SHF% Araporiighefit B‘hfr}rébanf‘ O PRERPHFES %&tﬁ%ﬂﬁmaﬁ?ﬁwﬁﬁeﬁﬂ Pb‘?‘:BSéé%oé 20 (or
offiait @kikell goink bOWRE S €he MehnASId 22 M b EbPIREIRS for 0B 18 Kipplying materials to
respectively, through contro

: fg%les 202, 203,
ayar! @Tﬁﬁgﬁmﬁf§umP%spectlvely Each control valve 211,
[01)92] 21Whiy BIGSL sblilyusirite kpedigis bRAdiag Sasifad eshfigheedas ok ¥iglled in

B SPRESS 1 1 LR AS AR ArQ T RO FLgisppy desiable

ndher of bocedseaRaEdd, Wwalhyanyt @ dlinfrodiss mheMelk Beink |sovjedt 1t Mraulation

co n_copduit . the blendjng manifold. If che
thyet @sblffg‘“g- ?i%‘%}cgr gff i} ﬁ%@&“gﬁ't %rdLE}C PoCHneE HRYF d% B‘E?ﬁ’dllecﬁ ger any
p& Al Qroc | nve@sialibZe Eﬂﬁxhedl fb@i’blcﬁidﬁ@&na&ﬂf&d?ﬂ;ﬁeﬂ@)&vﬂhﬁ e1ther or both

gvided to retain the val ves. 212
C‘%B%Wi)%frst”fho‘i‘?%ung?nt#’ﬁ‘é e g?)%‘g’ R?g BRI a%‘&'i“@‘égh*‘z“fﬂle or at some
d&ir3d TierSpridn dd Qse. OPREKFabOQ AN@GIrbIOKY sEANPRARH S xiN@ Yetd@en an “idle”

rovided to connect co duits for t ri ous pro
R PGSt B PTG SCEHGN “BBN 6 Doty hongeen drgpbec BER for when o

tH¢sa6le SEotmiE mhaddrial SnElBS Inli)&bcl:dfrespéﬁﬁhg eﬂztﬁ/eh I‘(Q)ldg[helapalr A control
dedi cat d flow c ntroIIer

(not. shown ? str eam t%e
SBIBhHIFN G EFFFOIE (SO EREE PRt i EgNd sigover to o
bigkyp Eantditee pait PeFbrt deatedial i© lflﬂ]llelaﬂlsteﬂ fr@ﬂﬁal’lfoﬁb@hncﬁﬁgx tabBt@ve” container

el epent 2 The bl endin refera
PRl o Toie DG 1% S BPBRATGTn ARy SO iR eGP PR gmount o
nfateFislt thhthtia@ u;g&n Hlb}bdhﬂ:dpfhﬁﬁ asgvdiedoafaingt Pait, omal ﬂ@amﬁﬁg e@ﬁﬁl being
rocess.t ool r% t her desired 21 \(%
“%)eﬁ@ © (OB & ?O&H‘l hEEPSPISARE AP WlECB%‘i’?r Bli’eéar?& g container
psibibjieabvet opeiafohd change through operation of upstream

| ow ¢ rollers (not shown) and/or the control val ves
09015 S 3167 Bl atont ol bR ok 43 e raNing Srelkoteen gateria
d@ﬂ/@rycs@ﬂélh glo afkllidng Re@id¥e canthihérairfod @ &sS proats rnhaadnal subject to

R bR RG0S 8T 1) o RBLY Sy R Re

a[bllefiiﬁﬁg Snalﬂﬁ’bl\?wr']24a|1$ Bluﬁtpit@dhlaﬁﬂGI firiogbe aplﬁ@m&hﬂwﬁlhﬁﬂlal process
valve 212, i n neither process
A G PG TR SURT: PHe B 6t 1) TR For Bt A giect ©

beankipplied &l the tﬂ?ellﬂh,ng 2ﬂ3211fﬂ]l‘d€2f4ertab by¢ndias oﬂﬁhcﬁ&ﬁa@ﬁia&t &hny desired
heck yal ve 211" ee 215 and/ or ot

aﬁ%Hsct%’? conh é“&‘l’?rdﬁo%%??ﬁlo ﬂféjn@r HspenEEiop F%%lPEPéa“ t%‘)l (pfnBaEn 23 of a

cmmﬁuu A05is fi@kriteld @edeintisdve potdteedond fimerss. materials to

n_condui t ef ore, _each proc

[@E r | a dﬁh‘ﬁegé?yrstﬁﬁ%%rgérlf@gﬁ LRFIPHY GGt %}éﬂﬁpi‘/a?oélﬁfmer 2214, a

pliln@wy fRomtatedial @furd aQitaikh QW‘B au&‘.bhdiaeﬁfﬁsﬁﬁlaﬁeﬁﬁ shppnebinfener 221A,
néﬁni f.ol d I210, ar.1c§ll t he ?ﬁq h ol d 2/20 may . i

AL PHEPY; HE) HE R AP °8tﬁ‘§Fr Bt F‘oﬁ?@ﬂy s r?é’“" Ing apparatus

281 parnting2 18w toTlSEEsvhtcﬁeEtﬂfrdSlg anasti stad 6l v2déh fist poekematetiyl from the

prlmalg(%lsrset%mtte%a C nPauX:r pair &ﬁ&d 281B %e&/s the blending manifold 242, to a second
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desired proportion of the first and second process

materials to a downstream process tool 20 (or other
waele®voai7goi nt of use). The manifold 220 may bRCT/US2008/085826

suitable for use in supplying materials to a rinsing

or pad cleaning station. [0092] Wile FIGS. 5-7

stafel idStHi@t Brs6 pRedsE infatddhefibihnGe FRBAdB)! frse Qﬁfeh@lutfoatalr@ﬂ§alr 221C,

e_sKi Ied n the preciate that sim
2 ﬁ%fﬁ’aﬁisntb l?golinﬂgfoffg}{/4zwég'l??82]§?ﬁr{5‘@f%@m€‘63 %alawmr 221A,221B
1sd§ﬂ5je£t&b Iugb areBier fr@h (R REeSS fifte inelelidl sipplVcéiiai @22 0K idditculated

ess terials bein sub t to circul n .t hrou
°"§ él??oﬁuiq@y/lﬁﬁé‘ﬁfl FEIng Paéat}l nﬁ%‘ﬁf‘m&‘)ﬁ &?@«P@ nding manifold 242,
b&RpleduREhanddid 244 todie@M htel B kbREsugyitipA el Bilng rmAMIfOIEKE prevent
mani f ol d,

materjal_to be s lied to a blendin
uPFQP%?ll §|ﬂ‘w Phit é‘pfﬂr&es%ﬂmt%‘? %f%r@n‘ﬁ’fneré (fUfne dispensing
opgtivny]and agih Ehromy tb@s@ptyyraaineﬁmtcmngnammusm1&@ltheapmﬁﬁy first

mhen idle or at desired. tine r to use
mBieEflcheiEt k}ontaéneé c?é? Fo IE“E%‘EOQF?H% Pty glﬂé r?F]ﬁ?t‘r’{ﬁlyb‘é‘%li‘/Fﬁede Hsing the
swpply/ie@irEswikB@ K Uppacmint 2Bl N BefPaide, af W the S&&iafyl Balerial container
has been. di spensed fr.om

p?’lﬂ?@]@i 8? LD gar%%%%taf%flsw@pfllgron? PG8AaTY, flrs(t:l m(aterlal sugpqy z(jzlontainer
2217 isCSRARAGK NBrougC the VPPl ¢/ashilira i SA@Ehi A bparafusCIBN] FIOW controller 240,

tem be programmed to _predict or determ ne whe
b%‘ig% é‘i‘atm X111y b&‘%ﬂreé%et EHB’\?‘Q? thé A% A8 SRt E’FnsélPlgy/ return
sWiddhingl@pDhtes mtt@thb @écohc&r}f flids mateieapfeaire dori&aﬁm:am

espondi _hg. "active" cont ner
[(@ﬂ%{) di et Of B ARe 8RB Vfﬁaecoﬂ%‘g’ar ‘i‘irst TaeReHp 221¢
ZIZIIIIﬂi)drﬁh[ts l)ﬂ'&boﬁﬂm&fﬁr cﬁlﬁtmﬁﬁtpafr it@be fepladed ham bR cdilt&ﬂ&rtﬁs e6htainer

iven co alner with a resultin
Pﬂé EPgiéaéfB’P?esatl ifsh ﬂ‘%afeél?@ v thoutinterpene, pplY ?éﬁ%&%‘eﬂal to the
bléﬂdlhg’ihﬁﬁlfolﬁ\ml C may elippdpetfuat kwifchingNgpatituc QBII ﬁiaj’ﬂ Qllirtlﬁﬁbdé used to
swi.tch eratlon 093] FI G
S 0SY mpbeen 8F o PP ahting 235 2dh s o sy contine

2P, @Qﬂla|w1(ﬂ161|1tl a\Ytelﬁr)g SipeSti @I 2ARE, mitared] fidivngrotgdihd dit controller 240,

EBRES e, b P cligh PEBHe G By T 2B A gyching

aspapialsy230thap nicyldaa@ t;a;gd #d PLAEE $5 cdﬁ&bw@adalxteg séleduddemdicoiigured
mfld2%w§ h trated in to be.

Lapplt ‘?ya?n&? Rat %l?ff {9 Biyide ﬁ‘f"Bcflé%%‘OW&‘fyer %ﬂ o vagipyspyensors (not

sisRpa hal defdodiiceand kel suplﬂp/ﬁetmh aivitefing hppaeitus 3D jt€ @habledautomatic

circul ation,, .are subje ing s lie
ingfaiap;© ﬁ@ SR P P ior emnéoﬁediaﬂsgng? g Ccﬁteﬁta@igtﬁe\éql of process

nterially a@Bsh spglyadhtimtabley, hbhdheafoe iaftiaRis@paitd sfhe APfly/return

for . di spensa ntoa rocess t ol (e.qg., platen 23 of
s TBor 20 L0 oe PSS Werel HaBoy b pRyER g ez a
afi6Shte €@ tupOtdntaimf, oﬂS&dur[cﬁﬁlQ;éﬂ)plﬂ_ lftﬁtaﬁi&l’)i. very system 220

' ud a pri ir teri suppl.y cont ai
rdo3in ST i 2 Prele T EPO 2 feaptih o Sr S e Snggand level
séhsiag Q@I Auyh sl MBtberpadaded dly aShgaple)238 privaiinyeihy 3241 of saditlutilities.
a primry. firs rial return c ainer 221B wth a
SR ey Rl Ao atspliit oabo b SatefiEs Ting ot egtoee of
flb® cberdd dlemeft® dinf dne Rmdodimést sush abeule D3dNatI0HesTai rés3tvoir (not shown)
ce terial fromthe primar rst material

RS P b 0 a1 wsieP Bedeed R ds & AT Plrafe fisregt and o
gl exirrtedl BAN %tdﬁdr&&brﬁtﬂeféoﬂ\:ﬁhd?cﬂirefcteﬂ 86 apredC eBﬁ/eITBﬁchfrl}ﬁésence of
fromthe condar rlal cont ai ner 221C,
b D BIPrE NEUHRRF D Qs e e e sp e i any
surable kérdbr dzs(paiea|1m@hsop3a¢dm1ﬁ2ﬂloauor2rﬁé18wiﬂs subj ect to use,
material fromthe primary first material supply

contai ner 221A is circul ated
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t hrough the supply/return sw tching apparatus 231,
flow controller 240, blending mani fold 242,

whawrpressure mani fold 244 (to regul at e backpreCEUSM08/085826
within the m xing mani fold and prevent uncontrolled
flow of the first process material to any of the
[G0OTE ai nerfertgy nemagdlﬁhhﬁp&msésntgree ekt itoRn) fourdlREnt@igés Ronfigured to

t hrough the su [return hi n ratus
PETYS ?J?IFWF%?“ISHE Et‘r}/ahé‘{ %? |°‘é?u i?:’f gé‘a‘ﬁgl I%@ Wlt% any one
critdihe rbeﬁl@rHuBJlefte(f) BelhdemaRy wide a&e}l;l@@meme&oyltai@ﬂ kepledhed with first

PRSI Iak, LRl T n et AP Tl RHLb ey e

2P@intluds? Ueee cR)Zlia[ﬁetsSZSSSMbJSQBI 2510, wWhieh mapbemitally Edndigureds a supply
cont |ner 221C i s

secondary first nater
@G d%?tlédref‘ﬁlﬁ 68’&?1‘“%%5%% wf@#&e avhy yé‘”\?iﬁ“ffb RPRyner 251C. A first
pRREA maddial Hddally fdispvéed OMthi tHe &uppl Qonthih@ndiynge bmduiakeal @rough a
man

242, backpressure i fold 244, and. again through t
S‘&’QéﬁFWnr egg’ﬂ:fFlﬂn%v&PP?fﬁ‘i“ %& tYat ‘i?§tr‘%l§i 6) t penddnge d“i‘?é‘&?lf} 280,
bidkpi@tsureain@iiforl, ah@hgdim tmarghacha SlippBktarn [WiQ9hk alggﬁatoi 261 to the

B o1 B 6 BO LA ob e BB RSN A B b provded o h

ret@Atcanthigér IHABI tHed upen H&Mtias od thwi dupplanchhiaer TAAL @ieNpply/return
or _cont ai ner ini ' [

t ai ni aid first .
swé%héqgl g;(?}baraws ufna§ F\ivllfglf({] ﬁ% egﬁtgglt@e 61'rstfrfa]te§1€1—contammg return
codifdi 1281 B t®opeite B Q@Lqipl'}gcdi’(ﬁlﬁief @rderiély withhBe backup return container

/return swtching ara further
2%138%%36%% f £fhurg &ﬁ?}wef/ ‘@E’F PYF rﬁléerzgfﬂqﬂ’n%li?lyéet%rﬂ r’iB‘Ft?‘ner 251C
29 i @d] Febnt2id L/k}ﬁaﬁﬁﬂa fired I:&bdeysgmﬁtéha’i shet uhﬁtn?pﬁﬁ) BépAdtioR lof the initial

221B, 221 D wi .t hout terl i rection irst .
ERbaRrafier 10ty hh S ERaHe B el SR Lmeb A witched to enable o
bhirlfe@ @up@gyl/m/ Tl Eﬁitﬂné&%,‘lcaﬂ tpbackaspi @ppLYT @ntmdiet, fiadferabl4 dwith the

The su urn. switching a ratus 231 nma
"2 RURBet A i iR st R, SRR e o RS et Cmay e

n&ﬁlﬂﬁf lisglafe@do pesmdl @ﬁdhrceﬁialbyr t0 Besvdppdd weich 4 fplhdegeat dontainer.
rov e such functionali vari ous
[‘fﬂﬁﬁf 5 ity OB e s DB ool (o
sl‘idMnb mlruyn@ @pplaerdaﬁ)uﬁe BR1dih® neRABH ©@8auine iidnded iwith tthefitse Process
For e a sensor

SW t er.ation. | e,
R BCE P TEUBT BT DAL AEE e @rAIT PR R blend to be
dﬁplsﬁnpédyto @ Pricads Al (d.8, }le(wﬂ, 23a01d AN foef T B dedtiibédatie@inabove) or other

Yl PP 3P0 TR BF FA1oTt & ORI SRR RBR: one of Gogssing

flﬁ&ﬁtgahﬂ'dlﬁéve( €enfing u@lity 9808 Aiyesd JredidddrbyGondRIle B8, prédfididg any or
gF» supply container). [0096] The system 220

@P 1§S|ncludes at | east one of degassing,

[G099T er IHIQ lanmlstrﬁh@lat Bﬁsﬂ&lp’d)gldﬂt ofl 4 pipcess lﬁ&kbrlasddmyryb@stem 300

rOVId le 23 or al | aof such
ST Tt hogmbegiufat & b po. Bhafufitie Ve wpgsibe How pat
3?!1{3315[‘ @ﬂlﬂh @fslulbﬂﬁﬁrefdr@‘@\wm:fﬁgr@bh%s 21418 Tigr sy@ti:llﬁaootlﬁ/cﬂlgiel@fa process
0 tro nt). In one embodi nent ul e .
H??g\l\ﬂ SHP:H 4 %gangr ?Qﬁ%?%i(ﬁ }%roc(eﬁsoqiat ggmrn F?flt:w)ﬁr gﬁﬂS rrProcess material
nhyquudmmﬁﬂﬁﬁmnmmgommﬁ@esewaﬂkﬁmkﬂgamxhﬁ@gmeﬁngﬁw&mﬁgm@mnms
ot t ort r . an s Is extracte .
3P0 o b et ddhiing riregodh s S mpld 28 and again

tiRfgh olfe pEHENaEL s@ftchﬁlngipﬁﬁrStuiL‘vﬂtle rm alfirsg epegatmg m&@rtmessuplgy/return
| eve

res e
e Hepirie 3L R Btk SRR B ety SubHi i ke materia
sﬁﬂpeyr (&Mkatdar B(QQQ%] supply protdye ﬁna&ﬂiblaﬂltlﬁﬁi‘ﬂiléndbﬁgl thanzfes! 3305 @@l enabling
her than four) containers configured to . perm
] S i B0 o et S DL B e P L R B maflifold 330,

bl endi ng manifold, with any one
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cont ai ner being subject to replacenent with a

repl acenent container replenished with first process
woredoeni@re Referring to FIG 9, at |east a pore¢DOSH8/685826

process material delivery system 250 includes three

contai ners 25l A, 251B, 251C, which may be initially

fiod0) gﬁcb@@@@huag ndds URPIuppl§ A&t smaﬁhlaé dpParatu t3UT Bstablishes flow paths
|1g 51B, and backu /.ret w]g cont ai ner

TrYEE “Erpé‘écééssmﬁﬁf Fﬁt‘ﬁﬁ COHFRS SP | tofiuB Y gregess material to
tHal blldﬁtiiﬁg nhagifSt PRI, in€ &AbAigNBE pridBdts DeteGllsGpplptddchiteh BOILOL receive

p [return swtc ratus 261, flow . .
“t?E?Hf‘ulrﬁ?‘Tv‘é‘P bé%lngu?aéwaﬁn%%naﬁ r gpTaEe %%Jek&e&ggﬁ% of process
nfxRAbLl Dbk tHadGh agalﬂawt Fonaoigh zzbeblsntpﬁg Yahi@3ldir330, and backpressure

SW_t tus 261 to the return contai ner 25IB.
maFlfﬁgé‘{Pnggﬁ%g “quantity of the first process

[(Illﬁb(ﬁr I aAt lbist Qlii@éﬂdd@daltpﬁocﬁﬁﬁnzftﬁtalu haVipost Rbdeeked FmBeontroller (not
t he on depletio e su y.cont S
S‘%‘ﬁgl“iﬂgrt@t PRIt B l?ﬁalﬁ%ﬁéﬁngﬁﬁﬁé dﬁjéi?g é‘bﬂ%h@& process
nfa@rignakheddshed piopsitiont®tagd iflaly reeyiodedritg a pRickls Mnaterial blend to be
cont ai ner 25IB oper at S up cont er,
dﬁPE‘élF%rt% PYPCRIS £99 ?ange %‘kf?poa}ﬁéﬁﬁl? F?O%iﬂ é‘FSr?é‘E’l dg?ie@above) or other
desmedf( pdihtg uaia 1/ﬁs b&bidl the CARINABIDESrefeAbly afidhaieh melkaslt i)ﬁehﬁ degassing,
backu u return contai ner 251 y injti .
figgiga Wslﬁ‘%E Hpg pylitgssueh ?Ss‘Paypt}ed’cF‘évé edg’gtae‘P?Jé‘#‘i 3a1§d%?1“dmg any or
all baducthuipiiedepl eti on of the initial supply container
, t s ly/return switching. apparatus 2 1y be
@I oG o ERAYE SR adtr o B P gt minified
patidfs 400ACHOB alﬂttﬁtrﬁSd o) fgglppi I\B- Clan tadhpiel to SWp?f efriatd yonwidafons of
urn contal ner as.a retu a
(li E‘H’f &‘f%f’é?nt PEICRS 7% fir’éls %‘Blgéﬁﬁrﬁyprﬁsgu? ﬁibsé’fféﬁl&ef?ﬂ“il \}e%un ant pairs of
hhéirQJ:a@HQﬂnthmeﬂ@ &bithihning UBNfOLP Riatiifle r(sllit@enb&)n&%ﬂgg dotul) taﬂcli di) two
I acenent contain 9 At | east one itiona
B RR e P T AR ARt BER A RBTP BO IR Ta at leas
pgl&ﬁkoﬁbiﬁtglg)wdﬁaépr&%smp@itiofﬁg 2302802 IN-E3R]i2ng - z_rm:m Thel Fstem 400
. al] ed Wt | t 0
ey Bieep Pere ey ARt LI 4TTL LSt ord Wending
nfahifsle S&ngraddesatea ko ke ndfet probBsifld spRned-A38, 26 DL Q3S8-27E of the
tool (e.g., plate 3 of tool. 20 as
kPl iisB s A R0rE A el ralr: BIRREITE FraliT S SRt JE R E. 27A-
217Ih ﬁlcfuylést zemd%féd praeffed adald \eadhnigputde Sacﬁtmdnffalﬂtﬂoﬁm:ﬁld&f)mposmon of
aSS|n terin ity,
PRELRRIDE: pieplt han i RonatE T 238 oAt PR B0 may
balddepbhdéﬁtl@ Iaonmtoukd tin@ge enb&Ndnt Fdaéh prdébsiing Usion@BRS AL 25A-25E,
a Rr ocess terla | ve S
25839E foRof! 1§ ofts DERE B eIk sl e e et TR T, ach
cd)rkdspk&ﬁfngtsbtﬁg pl@‘éi,sﬁigSstﬁMhi TIN- z@ bawspat s 281 Br $keStools 20A-20E
hin a supply/ret switc aratus . 311. The
Y OF ey et PR e B e ot o AP PG g in Maferial supply
c@rmlntoas Bé&ivesdOtAioaN o Bsipgle e DurBde: rnbaberﬁlﬁtvuﬁﬂloﬁdﬂh&teﬁelr supply
circul ated from one

rocess nmateri
C?%lmogf Eéwe?ﬁo?ﬁgoﬂ%éfm{"ﬁyoé Egﬁrﬁnht@ uppl y/ return
[(EMDZ]; hi Ai]@lrffﬂlﬁ[ﬁ?ﬁlalg sl Supplidd toanfiboOWwneesat frond the rsys;?éhlﬁ) alO(gwgh two pairs
nal n mani T o essure, nani.1.0
gh{‘f %Oﬂ?glﬁﬁh‘m?% ’Oygp%ﬁ&/ %'Oi{)u? RSN P@Fﬁ“ s SuPphed to and/or

reaxﬁﬁailrtairm Ehe&&s“tem HOO @ith twSpai® PE e bidugatemd eontilgfﬂ&s 402A- 40213 402C-
return Swt 311 est a
PR Sl 3 TPr T AR TR FoEebE Shliob pRLN h e Bhirs of

thetd pdtatiaC Oﬁﬁzﬁhdﬂﬁﬁomm OOSLIAFIDIW afd HE@SE niaddral isalipgl@ed to and/or
returnedb Ilr nCLe s%st QbS w1tg two palrs ol}(%ouerﬁ]lamatenag containers 404A-404B, 404C-
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the process material return container 301B to receive
material fromthe blending manifold 330.1n a second
wop@pari2ng node, the supply/return switchi ng apEEDS1008085826
311 establishes flow paths 314 and 315, enabling the
process material return container 301B to supply
44N C @S Shovat, @hd edntdi@rd 408 Abioa Dd uoxn -aeoE, 403 44880 4088 d04E may be

.enabling the process material su contai ner 301A to
hFeé%’é‘?e\‘}eC%Wé‘P%rF i241Pigdy %ﬁf”feﬁsé‘r% I%H%I%L%ﬁ?ﬂnf%’loﬂ (9 8p extprgal pressure
s@irdchB0 afPeriatd dgtrolBdRes 4918 Additiesd] ipfidesd inap¥ials @&Supplied via direct

material flows through the flow controller 320,

ligg f?ﬁ% fiifg "HERYIE atﬁgﬁap%ﬂlﬁ”btj&@k PrESS 68\% 4§%ng'ﬁ‘g’1 q§digiggp! process

nlateribl® ﬁhif;t m%am_e, fhOEAOP]e, bgtd_rdgelapér?fmeearﬂd@utérj @:raay sfable ®FS or more
Bt eri al having an associate ow controller, L.

e duRsaay H3En g‘?}‘ﬁ‘ﬁl ‘Foéd SE‘%omf‘lh i o] a@nﬁ?%&t%‘l?ﬁ?s&lné?%‘%‘ﬁﬂng / level

sénlidg Rloame ads, Wb o pro@idé hiySdne [PF @RASS daBdsahg, Altetify, altylevel sensing
desired proportion(s) and flowrates to generate a

UB¥&ess material blend to be dispensed to a process

[00003] ( €A GupplphairgNswdBhiaf ppichds t400414L0s psovitRs Cior Redh group of

her.ei nabov or desi r poi nt use. As before, .
C?fl’iaén%%&éﬁﬁf% 48$ég§£%bﬁ%§Ai4ﬁg‘F’u%é§'4§g | Y58 @8 G Rergyt one pair of
c&i@@ﬁ?&§bﬂb@ch frobg gﬁdgﬁ%meﬁm&i bé e;lseedtedaenéddng thjtd'tﬁe't b, f&&hmple, as

as y be provided, a . ule 318 providing any or .
thy ‘Ptg%f pay eheqrtaery }SeéPleflﬁn%%O‘i‘]%’ PioEs? nialt%ilaﬁt ‘%C"‘S the ther pair of
cd')ﬂtzlihkﬁi% Is ata@eoa tPhRGRSS afiakien toqires;alpr m{a;erisytg&remé@ﬁomgehébus state

i fi ortions 400A-400B il lustrated.i FI GS. .
Og‘i%%ﬂ’iesi d@a%% Pyogy B/bﬂriPVGraF“[PBszfetBH’rﬁb‘ilﬁ‘igf‘g gpparagy 411-414 s
p{efe}atﬂ}oﬂlﬁhgi aﬁﬁ;ﬁé’cﬁt@@e@}ﬁﬁ@&&ﬁergﬁl@&lﬁddtabﬁ edel Iamu;:iﬁfﬁ[ t®¥e switched from

ressure | spensi n romre ngan alrs o .
PR de SR G e T o Al B S o chinie appaspies 411414
irl(cﬁlidé!d ;feplgraﬁ@rﬁfahdeg&ﬂeﬁay dplelfaalb)coﬁ?ﬂ Vélivéas) t?%pmméi thd edseed switching

i ne- process materjals, to five different .
“Blll%?ﬁ'ar]igafﬁt B EGYR VRS URE HBW?'?&S éill'f]é‘aé“cppﬂes process material to a
dpliatredin epatsaignifigringafler] RhIeEssdulgd 2 t4aal hddpeed23 froridEany of said

25A- 25 27A-27E. The system 4 i ncludes fifteen . .
AP e R e 50 HOSes. doshpee D yghisEelective fluid
cvhiintini@ifien Wignd vay dman bolld 4Beumy td pdindrademdvdl @f @@adddirable gases,

waf er prqcessin tation 23A-23E, .25A- 25E, A- 27E of .
cpupal MRS, P B f o Ge St terrrars AT (AL RGHS! receives
redir@ PRBEIs MEhteSitablroH A bddPreddim m2DMIPDH, 443 Fo-re@iifng sveh waRSHal to a

a dedi cated mani fol d, . and ch inpyt t ac jfo
P 1 oEig o s SR TR Do S N, Ol a 404
aga@fite SHvil ih@@u@%%ﬁﬁwiﬁlﬁﬁg %ﬁ;&awmﬂ-ﬁ?ﬁ of a tool

- 20E_may he independently controlled. | e .
G, T eSS AR B E e L TRe wostie 4B -PBE prosesg materias
i KOAppliE ta oW Gonddllet MOHEes2ADAAIBE] Fatideme dide nirbygh sixth process

controlled, In another e di t, C orres in
nerba hieglied & A0 TP cobRaRS g 0B RS ot SRR ISy L bntrotier
nfo@iile t430At4G0E Sinding? Olnltipiy o €mrbilcdd.| edovaSof Seaghi Prdess material

Such, confi guration stil, ' vari ati ' rial
it GoL e b pto SR ey A QAR aba TREL hirottea
wixtita ddeesit NOV codt variation in material supply

ition et ween corr ondin tation f different
L R SR S Parr Rl SEPORREN %o 2 B8 lo it Kb o
1T R UE Aag cbiformn inlBarayts te hedMdhdiny tnfantfola 2p@tdssritell if tdniéction with

terial _contajners 401A-401 C-401p. .a C .
A o O s R eGP R e pmeRE r I 497 being

adapsetl @NredBife Wid pProtesd naetibls sijecs eCafvdlatitd, @¢dedt two process materials
contai ners 402A- 4828

not subject to circulation, an pro’dufé}eoa2 lgjl_end of the foregoing materials. Depending on the
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402D; a third material is supplied to and/or returned
fromthe system 400 with two pairs of third nmateri al
W@ owwaraes s 403A-403B, 403C-403D; and a fourt hPEEUS2008085826
is supplied to and/or returned fromthe system 400
with two pairs of fourth material containers
dés@*éd-\bélﬁéia;emé% .to A8 e att the e abliReERh blendmg manifold

FOha e i 5@@%&@2@@5#@%%5@2&% B spgiel

chiforaDiRagGhdt@no Etﬂneﬁ Bf shx bRhdA¢ mpkieS&Wepic®0 i ERS480r And. plurality

ohePRicS a6 Ly S TR i ek o] HleeRuBa g ong 23A23E, 254
29 tiV(AU17EDisrcﬁ$ﬂ0§Hdl dHWn@taﬁﬁlbd)ﬂ thé Yp)endlin® MaSHoIEE 993,64@9'315 4086A-495E,
rocess materials may include, for

C ddj.ti onal
B e, Djr ORI PERIGE: G e ar U iy i ae
ciddi@at€dl thFfIE tHe| BldndingBiid@ifblal Snd Eafﬁllibld&a lﬂlﬁdlﬁ)nfhﬁférs A08 -4, 402A-
ilterin eve

ve an 0oCj at degassi n
iR LA S B8RS isutiee. OB ne BPeRprugl blend
pEAERSE VyN@ch fbleh&ﬁ% In{hgl,folam(g&l\ﬂg;]!ﬁ BBASIONE, W7A-497EES .supplied to a
0103] A su return swtching s 411-414 is
O el PRAEHg oy Tt e B RS 01D,
[060Q@g)- 4 ??aEh bRASA: A@ﬁﬁ%ld MAﬁ@%QAESAs?sB BIAO7P esrardihlst%coﬂaeeceive
air o COI’ItaI ers o eacn group o ers to _be
t OpBrrO&“iSéHla feHals supjechfo ’ElfFél?aH%e&gepg}istn % ‘g&%ﬁﬁ?"é diffggent process
niateialotstitgéct m@bﬁama‘tmﬁ Qfélaﬁlvdﬂﬁf Sonta;i;nefsezfl;(ilaIM(H?e doYA-4RE, 403A-403E,
0 terial r..as thne otnher alr. o ta
46@‘%@@9 18 F’Ba%%t a‘éfe{??flt %{&?etssa‘fl?tﬁrﬂﬁl 18%‘?%%8@&?& ?fﬁrFPt&Fendmg
nlahigsley 493 AR93E NMOBRYIORE, Y3 A SIDA eTIEE isfcomakitdhe &&h fiardesired end use, in

050108, Sher oL o0, MY entets, SUPL LRI MR it vt

pﬁﬂ@@h@ﬂﬂﬁ@ﬂ@ﬁ@ﬁ1t t he operatlng node of each contai ner
n .node

tched from sup node to re
dod”, b e e g et s vl HlPipp i p@iiding such o
bréﬂ.d tdt hdwafaCprockeSing sqatiod, abhduyt @fluhd depesdant duletopreésab|tiending

wtier ol RS RO RRloRy Tl e o e i Bl mareia i

dﬂ&librg@d% g4 pRbdi &l Wﬁt@ﬁ@‘é&esﬂﬂg aftioal 23 3%E, dHAMISE, rz;yamm should be
| evel. sens Ie 421- 42

degassi [ filteri / n
e o b - gR PRy BY U5 BEGASSPGN rEEE e diameter
ofithd cbaiuél R‘o@ﬁsmlﬁlgtlﬂtbldndﬁlg esndubtadbvenD e prb2cksid@ tafich (o platen

sel ecti ye fl nication with a vent/ ral nmodul e
S g P 8- I PR DT P SGAES? PABY AL O
[(Imcs]am (D@thﬁ)n dfi hidyr af else, vaidus ﬁafri‘]dﬁtss Up[ﬂ{eyéfs&hu l‘4[]0 is preferably

SW tc pparatus 41 er receives return
P BES SOk R ARG otk B S el FE e 4 H gy cpnicoler
nfa@ Furftef thceivd genSditg ﬁhpil'ﬁilgﬁaﬂsaﬂrorﬁ @ar@ou€ @yHed N &hs@f aﬁd’\tﬁke approprlate

% g 5L qpntalners 1A- 401D, 402A- iPéE 403At

08 ASRFUEE QLR PP BEe Qs RS- i B SPPPAETFH 2 SR ?ﬁ Cﬁﬁlpnses a
nB@pEb@tdsbabid -iddbdtrial] O6hLQ¥dr, pEedRak @6Mpdagas Ihd1fiké. Remote user
proc

/ |ey [ .modul e 421-4
LT o5 P 51 TP TGP dr O Fgbls .. o
td@@ﬁm&ﬁﬁﬁ@aﬁ&ﬁbﬂﬁ@nﬁhﬁdf|rst t hrough sixth process
lied to.each flqw.controll er dule
GBS B, 1 PR R ReE o Fof P St GRS 56 400 of

Fig:| lll(Al-l’lgl ﬂﬂﬂxteblﬁ) leentiih@w4o 040 1, |46215 408, o3 af408BCM04A-404D are
d to fferent bl ndln

oA 3T o o Aodein gb A batieafly Fipasiigee s TG Ak refasge to 2

pwtdlify &f plidhiiekientoofsl (@vv saewd)r CIIhle @blume of each supply vessel may be larger
(e.g., 180L) than each associated return vessel (e.g., 40L). Flow controller modules 450A-
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[ 00105] Each bl endi ng mani fol d 493A-493E, 495A- 495E,
497A- 497E shown in FIGS. 1IA-I 1E may conformin
w@eb@pan2e¢ to the bl ending mani fol d 200 descr i PEHUB1908/085826
connection with FIG 5 herei nabove, with each bl endi ng
mani f ol d 493A-493E, 495A-495E, 497A-497E bei ng adapt ed
450E ML Bd ¥iposdDin REKIEAS Sutildd BE ieﬁh@suﬁwby Edldngtwdith cabinets 466 housing
circulatio receive, two g 0Cess terials $ot sub%ect
gl a

vilgesap cefit F%?Pon%ﬂ’ﬁj DI draatPe RS B gt g Wireless
coraiheditibs wuli)eiaepsﬂm g6 ptdVREASPIAE dnchﬁérhhlﬁit ci;ﬁnimeal

rocess to be ed at the third platens
B RAGT rat Rl ABrRP YD Rt e SUPEBTa PRy Gpensing process
nfatedibls AAve Hler? dEscilRd) h@tin@aed) dyoohs 20A-BéioddBatcording the present
I%F%%gpaﬁéhﬁﬁ%ﬁgﬁggh%&gﬁ:ogls%gasl%%%}geé%ga?r@?I tll\q/lgtren%fcogtlgr?ts of a first

bnhdwf alidpbyed obithh an@kity at ia0mgid @0 |ssmi2OAd Z:GﬁalﬁélCﬁhay be dispensed by
r oGessi ations 23A-2

C| udi n ree waf er st
e Sion S Ay, S PERGEER Genhar B Betha by addition of a
Wbﬂ@r[gdlhﬂ(g sd@mdf H§/| dﬂfexéﬂﬁppré&&E SOL&&géﬂIﬂﬁﬁEdlsﬁ&&Pﬁlfﬂaﬂ khe cavity and

During circul ation o rat Jg‘,ﬂ and seconS .
PRYHRET St PITH BorotR 48 fllffr réﬁn%‘ PPCYIAe fr LR Fontainers
nfafi@e be@ MsH pigonR Riafea) s@ﬁngaﬁuﬁlat@t s oited tytpgs éﬂpeesa@m@eﬁﬁﬁgs Pumps

401A- 401D, 402A— 402E, 403A- g I% 4A— 404 g b d
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| di | f O ds 493A-493 495A- 495E, 497A-
[@Hfﬂ s €ols At ez Tdis gy zﬁ d’aﬁ%laﬂ’( ?ﬁlle%%’l& Ho avoid
Hﬁ@ﬁ)ﬁanﬁ’f[ﬁésslﬂfZ@@ @5Sthrgls habll gRibR3Ae? 8., AbAgR Phole leaks in such
27A- 27E may have different wafer pr sing. .. .
e B oo POt T Gt 2o BB s i iguid may
cfilk® eRGRoRIneingdnt Blegnebinfegts amnd PHYOVdtanagalBu@terat b}lltﬂ rsdch liquid.
0 a vvafer rocessin ati.on, cond it. vol une
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dﬁ?%lé%g@?sﬂﬁ‘s s”tnﬂtefl%ﬂesgg%“sf%? OVSERMS 52 OZ(‘J}‘ hopipe iy SHchpworking
hQihﬂl infal e Ehppmhi tﬁroﬁgna b@p@&@ﬁfﬁ'@[ﬁdt stivaah) Bythe Bﬁhﬂﬁﬂtlﬁlgvdhel&giehveen a

of .the cond uci ng di amet e ondul f .
CEHUNT | Bfii h§° aﬁ%blﬁ @enbo%&?f?‘lrlzﬁtbo@v%foéuc\%\/a‘f’ ing qlqmd may be
c‘gﬁ@ues\giltm@ aﬁstuafalble I‘ngﬂdfr Bﬁﬁlﬁﬁﬂasﬁﬁl eérﬁ'bﬁti)onﬂ&lyzdﬂaﬁ!hc systems As force
. rable to allo | spensat s mater| al
SPGB By Vg SUPEG IFOOTOB] ep PR Prsy 57 phgonining

maeFihlOotdSbee HigpaRrdds and fdirb@ tﬁySﬁﬁ'ﬁalﬂrﬂGml the Qimef &ﬁ@ighya d1spense port.

aut omat ed, such as h.a centralized or. distrib
RESHced Bt e TiiET S IS Ro Bt o rrmie i jrenfiFt iy matera
disped herese ﬁfid)p()teritlﬁpid)t 1rﬁprgﬁbﬁ|fﬁ)v&f ERfolVaRE hi0 UsnefiygpEdrdedl by using a
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RSt B R oL PUSCPrh S P e Eifodt mont . a
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interface for such a controller, preferably including
di spl ay and user input capabilities (e.g., a touch
W@ ereems2dé spl ay) may be provided. [00109] FI G PARUS2008/085826
provi des a perspective view rendering of a portion of
the system 400 of FIGS. 11 A-1 1C Sixteen containers
s AL @bmpattb? Ar 402 ter 40 3R-s46h3 [Procddd 4batédi@AD —afse example, without

rovided jn a roomor enclosure 467 ref er abl . .
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. 506. A
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SRS AP HRY Y55 SO RP i b ne s eehi i BIEh U D O Gy accordingly
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e rticul a esira e to.avol m gr.atil on .. .
RS B StrRyaly o GhaR e aT Spersiie st cpeRleg optimization of
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S mat er|

oce | _contai ned rei as . gas bubbl es .
B PR Re  Fra st P Srane) L S, S BRmee B8 inctude, for
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container and a collapsible liner therein,
Pressurization of such working liquid nmay be
w@omwwoodi2red with an actuatable "master” cyli ndBCT/USZ08/085826
conventional hydraulic systens. As force is applied to
the master cylinder, the working fluid translates the
bg @d,‘rﬁ(ﬁ/e&;oaar?&ﬁt bf fﬂﬁt’erl(ﬂC@nEeafdﬁioﬂgi Hi’&I/(ﬁ*;de@ﬂredt éhdbiﬁnt thickness profile;
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cRiAGEES), R Biiick|rémovafl @) proads € As\leddhibet 1nFlﬁeQdSHﬁtek B@umn of FIG.
terial

reaction o dation of such ess
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sel ective [ per e nate ial to permt
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o of i
Haﬁl%de@ye%@stmwé St el Pt frap e Fis g fhe prior “VUL
GYRIRICH SWith @k szza@@@pilabi yromdgllg degiRasraef ofSippiaintal 6,000

|nte r stic eX|b and i.abi |
oG, "Wkt hbewhrapr s Bt f Bparseitoed by fon
ral@shlr @gth emgh lpsaaar@p@dm @Hicieaty, tb@@ll&}e Id'me)vmr POESS using VAZ is

ey Y R LB I ST Rt AL RSN By iRisipe rfers

tcedhi Moriatién 6ﬂ1ﬁldékﬁ@lﬁie fr@éss@ﬁ mb;ﬁbosnéd)ﬁﬁﬁﬁ&e frafuek isédh as copper lines or
dlstrlbut my| e.p gess to
bt e ke FERE bt ol s PYRZ af e Tafed by
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dellve sure fo i pl.e tgools, t.atians
g o e vt b St S A b R Shieganar ony. As
dés@ﬂlﬁbﬁ veduces beabﬂn&blbkylbtemdmg 5phies FOPIPUY 3@k pRis Q0 @&i% DIW plus 3
s to mu oi nt s of 114]
iR ot bR Bruies VAL Boks ot e Sgirect s of R Wop Rt lus 10
péfs DB ppis Q;Vlba(ﬂte Sf Rudiegea qﬁrdilﬁila QﬂustZSparﬂs tof @IlzabF(ﬂB)whk%ePlof)rocessmg
Jkﬁgl con rat(jc em. s s or tewﬁﬂs that0 d 3
be e Oft AVEHTE POR%t % P@ﬁ%ﬁé %t4PIRLe SeiCPn 5
pRoabhgss phaRegs Madhartc@dl raaipasi doh@mGodad Pbeprbsamlﬁagj b buffing
a function ofﬁ@jne during an unjnt rrﬁgted nat er |

re{]&m@n&:ntssnéaﬁzI T Eﬁfjtdé]]e t(ﬂ]é[{? %Vgﬁne%% oy acg f%’ﬁilthnrﬁiue to employ of
tHeerl fearlyvi P1gatp helitalrgrdcaks. on of delicate structures (e.qg.

ct t hat may. be prone to an of ni cal
G i W eaiving e Ria st P, “ps TR aR Sy gfparizacn
tdoBfi @pSareiti BY c@Bpapiag FEY. N5 de AR, iy, che ats qﬁ@nc&s peait clfaﬂtret}ﬁasentmg
sub-structure mater,i al é?ﬁ i ation
WA s Rt VB Sulctt o HRPSiskion Shbish B pRfggiion too
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porous, low K materials (e.g., dielectric filnms), as
they are prone to
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stress cracking and del am nati on when exposed to high
pol i shi ng downforces; accordingly, such materials are

WO 20o2d2ry pol i shed with a polishing head downP@r/Tg82008/085826
around 1 psi (7 kPa). The ability to controllably vary
process material conposition further enables

pRRhi M Zadnd BN afd baspdesMahall afw 2y iareSG(B R2MI7OG 86,Sind B0, respectively.
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staiiéh FZreprbdames aaléﬁi Hb&leﬁé’tﬂ‘ilnﬂgo&&ﬁomfas fBht peR3d faaeidedd processing time
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ar |
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Slmpg%dg@ﬁ'}ﬂét SHEORPLE g condieRR PR s 9ok Bibpe fafsppRpessing. Each
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materials "VI-UL 3.6x" (used in both VUL and VAZ) and
"AZ 10x" (used in VAZ only). As described, VI-UL nmay
wheooporaredd by bl ending 5 parts of VI-UL 3. 6x pP@EUID08/085826
parts DIWplus 3 parts of hydrogen peroxi de. VAZ may
be formed by blending 5 parts of VI-UL 3.6x plus 10
[(@az1]s D%éﬁrﬁhgl% Fiparss, @iruﬁg/ dr agenofpersecshdbe aptlesd’2 condition is
rts o oW [ogessin uses
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fﬁt[gaenlryesr el alrnéa\t Iﬁf\évlre:/]\ ¢ gﬁé&r&\ée I’}t ]Ié)g%ga:(lglgs dfh)évs gecgr?sltl[]u%nts A, tB C are
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anari.zati on t ool | o conventjonal process
dﬁ*‘ét“é? fraye dispieg! Wikt gﬁ“ﬁ oﬁh@ 966?’6@ i Ingrerraf HgHdime glus 14 second
délhy)U Frém tRtim p@ioe 95 30 Gedohders G0NeSRAEN MHE I HBd@isimgN®mmences

Pl, P 3, . BBl, and BB2 (representingplatens 1, 2,
Wﬁh&wéﬁkéﬁﬁmbrushed cleans 1 and T) are 60, 120, 70,

[(B)@22]an OFIGO 18B espeaatd ‘d&ln)’llar Peagessivwith allongb@teain PP2 interval and

base rocess, ba over pol j sh, and extended
S A R R A T e R

céfﬁﬁt@hlls’iés&bhihtdd foray @HﬁﬂsO)AtdltiﬁifeQif e0kecORB[ BéWsd constituents A, B, C
ress ad speed, et .,
RIATCE Fosh Bt B ol o, P RaBRg o st sl frend. and an
éalelabolﬁhﬁg ipRRdesHZe §. Q[}Shﬁeﬁﬁﬂg Bull ceppeafend0dlf tdiit@kesi Mt a time of
roduct | as t hat od far ex eeds eSS|n tlne
R ISRt R g < £ B Chf fcedgats Fduce o
sRbAY FURS” dldaar e e tto riep masat tlrzﬁl@lt |dmpy @M@d(evgaftearnsu delay of 14

rocessin i for . s statio
SBORETTarls bk B iRt ot B AR T s iz point of wse). such
Vexrpblend dogs adt aﬁlvfelaf gk t&dl ahﬂllQll’hIﬁd‘IﬁT A0decandfr BoRSHe time period of 40
mnth ne- var ) 03|t|o ordln to
OB st BH e P BT G C By R BES AZBEHE meont s
[(Iﬂfl23]he A @EERY appi¢RRUI by Tone lof oﬂﬁ{aty Cuilll & the \aarwlat ihe me@fit of the
tion of f st materi supplied to the firs
PRSI OIY AP S oRRB T Ry BB BEr g e gL fy Supplied o 2
behdhg Bnifed fidetied fichtes har ;Ir@fortﬂfn@ cas ﬁieﬂ@enﬂéd@oé&tct §dp§hed to a
second (%atlon 60 seconds vers ﬁ ﬁ%gdsg ? "
PG (eF FREPS W PR pé?FefffOPB‘iaB §%?C ’jv?dlt ejireéc gt with respect
td hllrr[u@h aépatsdqﬁéhtléﬁ@f SREQPA6LS sv@etititn. 7 I S&C ABlE)ment,NBocess material

basi c principle behind the foregoi ration is
perires BegstieleeSs Miharopelrraf BIoppdeola Honatapiros just prior
tdigRassiof & Gipplydlprbfigt bhee Téaatiéh Bbreof@ra @8Jess tool or other desired
Processing tine may be reduced at station Pl to
PYR Y Mfpdat e former P2 processes, for exanple, by
[Ommeaswafgr ok d€ercmp pﬁﬂhmﬁ@ﬁ&%ﬂhfofrﬁtyﬁ(WNUonh@lﬁﬁé ymﬂrmlty have

proces u5|n VU 0119 IS
B B Rl dored D gl I ebl oechging B dfa pfepgon FIG
1948 Anctlidsh bupgrifipasdl [)E)ﬂi’ecfft(ﬁppe@ bérﬁtjvﬁBﬂlltef Iﬁbﬁwa(A@@tﬁommin) data as a
oces es. e rst an ens
e Sor e B b heteg dof o SrierSpriRnsy BiffEmba Gomposition
détoteldi ZAD guﬁghsdi el anderveir haus. aoB desded h@érnh@fséd plotsi ¢F copper
esses. . Certai

conmpar|] son..to, conventli.on dat a
remqv rﬁ‘&ﬁf‘é@%sn@“ﬁ%o&l&é?&gﬁ% g%l 1(1-’nﬁt10n of wafer posmon obtained for two
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conposition to at least the first platen is varied
duri ng wafer processing thereon (e.g., including an
w@200097®l6 st ep enpl oying VUL, and a | ate Pl stREI/US2008/085826
enpl oyi ng VAZ). The first entry represents a desirable
result, in which processing tinmes at both Platen 1
whafks) péli@lki’)edp‘lvlﬁﬂ e&n]?os(tlBﬂ)de?Ut&i NAar biynde@tac gﬁﬁeaatthe ponét of use using
acce ow val ues of 6Q seco nd 57 seconds,
C‘?fi&%@‘&f‘ﬁ P\fIéF%? maé‘ﬁ‘& PSHYRG ??&5?&08%%?%@5“3? aefepaniapt §IG. 198
tHa@WIG. [1@1&lﬁabpﬂrﬁﬁoml%%a&diﬁg@&mﬁdm @arfabiligit shawflin FIG. 19B.
ine charts i str

nd peri nmose
[‘ﬁﬁ - de%g;ngiﬁt BEERY" LBHHBs PEfisisd ﬁ?‘g?ﬁt‘f ggopp THEPOY fyrestroms)
af h ﬁwct(ldmbfrpohm fithd BESNHG ForMPolibtiRy) waersan b Wine tsiaGsh &ff a pladiization
[ conds%%for varlous oneEts of blends o

(in :
t‘?‘?ﬁl“fl pf EOBPSULESIRBER A alVs ald & I RrRdst S EReF goéleed without

nﬁéraﬂpn@nbplsohahlﬁg KWiit6 @ﬂﬁtﬂ@&sﬁﬁonFﬂeﬁ(ﬁ&{ hsZ:at A0Min taQ@dond YrdcBY segment.
fer processi Each, line chart regres nts three

QHRRT PUREHIEoveq Ajes B i BEGCISm ot 2cuRBSaTE et gppidie feing 2 30
séﬂ:ﬁﬁtDH@rdtlorCﬂrsAprd%s@Sseglﬁé’r@)(dqtﬂleyU(_,C}ol@W@@ﬂ@q&hbdisoaf 15, 25, and 35

denoted "Cu resentln t ot al
Se(°8’6‘i??p69§P?08Yel¥ ’] %fmpolﬁs@ng §V1g‘]o§’gé Phat5eGR/E FreGey seement. The lower
SUPRABPSLMBINES pfok i@y ipaigttddnarkl {otmal HRA-fdSPolRhigg tisdking § @M second

flow controllers dispos stre of the taqoql_ out] et
IWBIY ECONRiPFGess S%gé'ileélbg’ﬁlﬂ ggzdgﬁi Iﬁﬁ‘f‘*?? R5tte Sffggc:‘t?n?j%‘f fﬂseconds’
re3pdc@iedy, of pONvhingtvatho¥ UBDIPH Gixsk PRCEk Yeghdt. NinlehéH dab&NeADEId VUL

m nute. [ 001 Referrin o FI arti
Vot o &ﬁ‘ifﬁvl% Sy See %E% ﬁ’ﬂﬁﬂﬂ%ﬁ ndl e ?) E‘é@ﬁiﬁrﬁﬂn E’fg] é’i‘*ﬂﬁl&% multiple
cdx@tﬂﬁ&ﬁ@(iﬁ’cﬂucﬁﬁg ¢oitdntratk® sImRYy-Lbritahing kﬁﬁ]ﬁ’dsﬂlgns) ﬂmﬁlﬁdlately prior to use

i D S R s it g B G - St B ygapsgmovat

witheedpbanditing, aRntibel threntnt Bokeedf caRMted taall infeastRéderedlal rates,
dAt atine gf %pdgeconds flows of constituen é%.A, B, . Cf
P UehREY P RPEYOT SFEPLES 157 GRSy @y point-of-use
pfob&WnﬁtdﬂaDlﬁleI&is furithshilend\ddmpodific@ngibjeand clihgeé @afihgya Bbntinuous wafer
i shin perform

roce e. d. r g.bul k copper .
P trsot DB anan gt abies] o sk BERRT ey, bp popled to
axgansltmylmnhce/stelp§ofraadluﬁeép @é’&ﬁielftiaDwafafplﬁﬂﬂiahbﬁ pietdss.C i S

I SRR T = T RN T TR
atnfuddStep sededmdiv) whfeophtafieatidh @ﬁd:bs@.gvﬂrﬂﬁle&plhlded @ith Merence to FIGS.

B EE" Tk iRt dteal FRhBSE BB HloATeipe g g Dk and

lameia@Nalers( depbsited IberS £ GANPelsdu@dhic devide sphstisteldrise6 Qipflication of a

del.ay). Fro e tinme period 3 c o 60
oGS eechin] BBl RELST o g TR SN0 16, Srigey spmples of
virioan (Iiayel[s Q@ﬂ&ﬁ&d E\leﬁa Iﬂ;&Bele:tfdﬂB:t d’e&ﬁcéSutﬁtr&b :‘j[h&lﬁllng’ a®tiffit ,bulk and
"ear | rval and short
langlggyygi thlcﬁets%e?,v}g or t éfal‘uloﬁ @% l? @1 Irfglglmcg]t I&mapﬁaéloglprocess
tHetetile Oof O seconds, rood condltlon is established
10 second eco
b el C‘@" s % Bhgehee st PhPl Baghs tpgrated in
FIGHdUC €B and emcraﬁtﬁd fdr @leuaﬂtﬁl prbcadsiiig 4t&ds, a' Ml platbl Pnéhdpaind “EP”)
an " arI 8%{5 in cess % ﬁga, Eerfornln% p%lk
S%QBbE’PmF ?TBQPQF; 3 %Ssan AP AL ISR @ G GR FQlIshing upon
détbamon Gff aﬁ&ﬁi&lbdlﬁtl.t&iﬂdnoA (kg. I‘p&(ﬂlblﬁl&:d tﬁlﬁﬁleﬁd i Blfed hne) Slmllarly a
constitu Cis increase eco N
EPRRHE B Bt PRERASE St Be R PGS P& R . optically)
détectg that tTuaRS bectleteayvaal Rénpegondsin fheofsllohiag liendiongmay be

mani fold to the process tool (or other desired point
of use), such
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VAZ bl end does not arrive at the tool until a time of
40 seconds. Fromthe tine period of 40 seconds to 60
weewondr7e "l ate Pl " processing conmences W th PEEUNAAS085826
bl end. [00123] As will be appreciated by one of
ordinary skill in the art wwth the benefit of the
abbisliadt asdiRRC agfifzatiam Yholild dROWEh CORIE AAthe @Olidingt e 6TP1, P2
ﬁg%fﬁgrocess materials may supplied to a bl ending
a P8f'@"at desired flow rates and proportions, and
t he bl ended product supplied to a process (e.qg.,

the desired r efinmair Haepaab ke s TPLRI St ap

sequential or other process operation. In one

eactive w {7 GHGUBHOLAAP ety e UERORAGINRE,

bl ending manifold just prior to dispensation to supply

a product of the reactiqQn thereof t rocess tool or
otﬁer desi r ed ngﬁ?%ﬁ$zgﬁgprﬁbﬁﬁfﬁy%vgﬁgq@ﬁo-mafer and

wthin-wafer-uniformty (WWWU) polishing uniformty

al so been degpnstrated usi a system and od
[‘g’%@r di Prs?é KPR éfegffé%l% mt %% %‘??ﬁélﬁi?ir%ﬁ}mﬁ %B STGAS ﬁllr,pf %ﬂ%@e = 100
s&uiB[ thePRBad Pl HttRheckOpAREeil INBMAY tim&tsBoudd B ball@Sed first.

str /mn ta_as a function fer sition
RS e8Pt e el S defree W Ehool KRl Rl 15 disposea
0GR APEO0 ingutrodeRlidaéAZ supplied froma reservoir.
FIG 19B incl udes superinposed plots of copper renova
rate profiles (Angstrons/mn) data as a function of
waf er Tppisiity, RRy, bt @ione ds,bar A/minonaf RS = pEbo sreshowl/inth.
conposition denoted VAZ bl ended at or near the point
of use usi ng ICRRGentoanadinPhORBSS ITHIDEY/dl, then
constituents. Better polishing results are

denonstrat ed Fl G t,,X980d0hans 600/ ml9Aeasnd@ppar ent from
the | ower degree of renoval variability shown in FIG

19B. [00125] FIG {20-3600AVine shant 1depi cting
predi cted and actual copper renoval (Angstrons) as a

ARES el B B B PSSR Bt S 5 S0 n

r&QIvpoessist i on denoted as "VUL" in a first process

nt foll Wi, t hout i nterruption by polishing
T Avhisb S oo st it O T o a Second

process segnent. The upper superinposed |ines provide

L T L
[ 5, d 3 :

Rl Mgt T s

pocess searent . The LGUEL DURELLIROSRS | nes prov oo

TSNS SEEPEmBEARSSE. RERTEL Ll bl B o o
absRRIReMt ipyiediyage Ofisepol i shing with VUL in a first process

T o oy s E LGRS tines e RO MR8 F Gt el 2 i e i

Fi.endi ngpamidutai:pl € constituents (including concentrated
sl urry-contai nj conmposi tion I mredi ate]y prior to
ulse in a tJI en t‘ggll’lﬁ’%cg_% Péfe(‘fllaaﬁtg ?f‘tér?g"sél Vg’é{% to aI

anari zation tool. i rated Jinear renova
aﬁth respect to ﬁﬂﬁ@f%gﬁngﬁﬁéé? i éﬁ@ﬂ? bet ween
cal cul ated and neasur V. rat es,, denonstrates
predi ctabl e pIanarﬁ%5$%8ﬁ%ggfﬁhﬁW§W6éiﬁsing

oncentrate-derjved, point-of-use
Tﬁls result %s bgltance w1t|h respect to processcl)ng tlume at platens P1 and P2.
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process material blends with blend conposition subject

to change during a continuous wafer planarization
wWEe@eemR76 such that systens and net hods di scl oB&HUS2008/085826

herein may be applied to al gebraically bal ance steps

of a nulti-step sequential wafer planarization

[ 81 eS SFIG] 001 26] schxadtiplcass-kdctibimit f/laividﬂg tﬁfcﬁ@(&mple of various layers

G gy SR P sl i PR ol bRTahal b b g o b

rdﬁﬁ@@&ﬁﬁa W1l dlar 1P €preoepy sapm@af, ankl b Becomd @fr@cﬁﬁﬁ‘ tHeCbubd 163%r to be removed

D, FIG 21A rOV|des a nes
b( P ﬁ oRFPé%StS rs%%’i‘E)“ 1o %W@eéﬁﬁk&‘ bﬂﬂ‘d‘lné Iern?j1 b bgg@% ved by platen
Pl; emcmréteﬁn@we FIG 2TECHE Bir&tdn ieecie Viye nybs pfoatRed with a third

i catjon che cal mechani ca
et S uER B R sawsh EpaR s Tt Bt gfegtic aer.
tveXaMXre folRhiny Brin0MSor WiyieH Sre dEpMISdd f8Ea0lY Rerdan be blended on the fly
%Liroel H;OHIC device substrate, including specific
Rvey andi ng | ayer thicknesses, prior to
[CopRd]i CaBdsémoxthe dore@ng, aglendiBiChas &ainciﬁg adiallaZghdtions for may be
rocess thereto [00127] In a typical CMP systemthat
P‘WE*%des three platens Pl, P2, P3 (as illustrated in
FIGS. IA [IB, and T) adapted .er> gequential processing
steps, a first platen Pl endpoint ("EP") system
noni tors copper (Cu) thickness and generates an
instruction to stop polishing upon detection of an
endpoint criterion (e.g,...predef+ned thickness at
dashed line). Simlarly, a second platen P2 EP system
enerates an nst{uctlon tao staq %uﬁollshln% it
TP, garouy SEPLal 1 i tdtRetefiecrfplat e P HEE 23R ‘%C%Wobe optimized
afBroV@brafcallyebdl dhcéd @ ifploh©wongilidhtin UEs | pﬂbﬁesﬁ‘aﬁﬁclency Overall goals

beabpr evi at e "RR. " t|n1zat|on d. st
FIRRIHG 46" CHE D) SIS TR DR BT, S 3 plante e sation
pild&siap AimePlvith kddpect Io%a&h) other Bohk st@@bnﬂ&ﬂﬁﬂhﬂ &S8est toRiRpBUdskihg time

P2 tine hi ckness (Landi ng) / RR(Landi ng)
?s%m?’?ersré‘n{]["f?’gthe“to@atp Urhi ckness / RR(Barri er)

[40084]28] InFede exesipheyt, 4 fpr(Ft‘Jesst mﬁﬁrlaﬂ Bonds &Q@ﬁﬂas forlﬂed tffoli’fE process
= 80 seconds; and P3 tine = iﬁon t hen Q b
maigrigls of PRICEYSIRUERY PEITHFSPR ép?racﬁ%ﬂzf etr?nrtré’?% oﬁlﬁed ipjebution
pﬂ)&ﬂe&n gyl cbﬁlbosu[dﬂ%ﬁﬂi higtef ?zfrﬁc’lclﬁ glzd maﬂegﬂesﬁ:ﬁﬁ. foif/\ﬂ@hl@{'/lng a bulk
I scl oses 000 Angstrom bu r dis
maleG0 A GEL F ST AHEFRGET 4)0re [P R 7 RApoA desii pgeera
tHl(Q(nas'é J@l@ﬁhcéd NTie @RAdnRBRZoF intludQ atfﬁ’stZoﬁQﬁheﬁ/ Hzl’lflﬁg aldrg¥R particle
000 A/m n and RR 1,700 A/ mn,
s1ée Hlab dﬂuyllsls gr@%lglll N‘fﬂa ﬁecgnggglstltg% gi‘V&g a.srgal]@bear%\cl? Elie 1}sdléded to
eddurd that Floh Q68 rehiiis stiRSutisllyl Sndtal. aChenetay advadivarn ¢ad, chélating agents,

oKl BRPT Al TR B5 Srneg g Foj Rl Gioeton f varid it
rdspdct @Wwintkg change |n paraneters If RRPi = 10 500

[@%l’ eI‘?la? #é{lm udes flio%nga{rymgtegse assrfl P?lctlon olf time I}lor tP reelg:e%ods \glthm 0
to 120 seconds (at left) for producing a blended process material including a first process
material precursor having the illustrated particle size distribution profile (at right), with the first
process material precursor having a discernable particle size distribution peak at 75 nanometers.
FIG. 22B includes flow parameters as a function of time for time periods within 0 to 120
seconds (at left) for producing a blended process material including a second process material
precursor having the illustrated particle size distribution profile (at right), with the second

process material precursor having a discernable particle size distribution peak at 25 nanometers.
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tpi = 8,000 A/ 10,500 A/mn = 46s, and tp2 = 3,000 A
/[ 1,700 AAmn = 106s. This result is unbal anced, as
wo b@viares di f ference between tP 1 and tP2 i s VRCT/UB208/@85826
on bot h absol ute and percentage bases. [00131] To
bal ance Pl and P2 tinme, then nore Cu can be renoved at
Fieb., 22@Sintlulidd Sl owa p@aiméters fak @ furdckion of MinfRafiot kigkd | pRfiods! FitHRRBi to 120

s%ggds 1 gtpléﬁ{)ﬁ)g?)lfﬂ%ﬁ(tzlgg 8 }gﬁ%ﬁ% oc?egg }/ngt'eliatll gg(gu%rtl g,Pa i]hi;ldgbcse(s)somaterial
pREIrd havibdGe ThisSatéqsitticle di% daadianeestoMeld MRS paat thé Bird process
rocessing tinme at platens Pl and P2.[ 00132 |G 21D
“fg‘genél Bene ]P%VB“gcar‘gi%‘?r-ng@%P?rHﬂSIm?/ ‘éW%B‘gondDef‘]ﬁ%trgg’ Anpre G
201D intaideOpisculdy 66w palapesistaed faecaon af tihefod @me @btidR iwGthin 61 to 90
devjce substrate, showing a first portions of a bulk ,
@t &ﬁfjé)r Eir e SFEOROVEY g’ifda&“ﬁlss BRI PEFYes dadpgy fnparticle size
dRfiBu@orS@eMBdilpafated G FIES. Lhe-2balckmbiayeio i@d beinfeeRpanrgéht process
by a "Pl |ate" process segnent. |t is assuned that the
Ir}aéﬁg]i tﬂedqdl \g&éw ppos cgfc'uiste Is%\(?]écg alﬂ)(i/thﬂfi QVEIPPBE PW‘tl?w size cslstrlbutlon
pfoifee(fpige).to FIG 2IE the barrier and dielectric
rs may be processed with a_third platen P3 of a
i %Pfdm%%wn%l&@mwgwnﬁéﬁ?Eﬂgﬁﬁig)r%ﬁ% Iyt g include not
ohitcRingad inadhemidhledo@Pbditich, baty#o, chhiV@s OF coipo&itiPal p&hrhdtgs such as
faormul ati on which are ogLi m zed for each Ia%cgr clgg be :
PHERAEE BRUICHEPPI (G Eanty s de P THrBIrad st PntellodiB iy 1Bisel cortain
e@Bodiliéntd, BIoRYRLINGmpdsi@anadyallsobe kugdct dadhaipe iwig time.
I uat | for may be provided  tpi ~.t ~ tp3..
[‘if% t pialélggr 3%‘3ggtpﬁ?vﬁk‘af%lef 5 CPRRSST Hf@ﬂglag?fgﬁog ‘i?f‘{f’gsmons
deastddi asstepz.sequenki’ ai ywadirtiof)] avarizaid. i @neees SndreyWAZ-C.”
be optimzed and/ or al gebraically bal anced to i nprove
P kil f85e Bidhao BT BLELE BT GrEngys dpsrdiTIE gagen and
“SEAL" feCersSlORERRypri1e1 tdlidiovd. LR “afhoee ISled ¢h the MBRs P&on-specific as
station (e.g. tP 1) and bal ance the station processin
S P ETPLH FBSpBEL! £5VRUE RIBTRE TAD SeRBRGIP e HongPo1o0
chlpn@esicat(Nyado] NEMCRSIsoRGick,i Ihe, Akbtaad INMBeshaaek, USK.t S
tool throu ut . 0134] In one enbodi nent, a
400 50caa Fndbet 1 Pob FBITRE B EoFRSY e Fr Gift pROBEgEs per second)
ob@ined iwath Smofi-cisORes Spldmatiekiba prodéss Gt DIsSha@ g A tfd, 2 dimilar,
by different particle_si distribution profiles.
cRAP o pBS L Biroui 123 GeiPoRaYE o Byro Sy abes may
bél e@hinaidyebldndmgrven®i ipfges niaterils]s AR hetédimniedlardy |dgeatn of the point
lurry. conposition with g lower particle size may be ,
ofjisi This RECHIST (PR PO Rral o FUGTRB duDTHEPa 2 e 2chieve
sE0ifid pbhingidlet diith g patibilirghoce®@nst i t uent having a | arger
icle size dimnish gradually a econd .
B T SRt rhy o e s eBacs ePuoh Se el gy be vsed
to prepare any desired formulation utilizing multiple feed materials, preferably including at
least one (and preferably multiple) concentrated feed materials. Desired blended products
include CMP slurry compositions suitable for various planarization steps, including slurries
with increased planarization efficiency of copper films. In one embodiment, a blended end
product comprises a copper (Cu) CMP slurry (i.e., a CMP slurry suitable for planarizing copper
layers) that may include, for example, at least one abrasive agent, at least one solvent, at least
one passivating agent and at least one anti-flocculating agent. Preferably, the at least one anti-
flocculating agent is a polymeric additive. In another embodiment, a blended end product may
comprise a Cu CMP slurry including at least one abrasive agent, at least one solvent, and at

least one chelating agent. In another embodiment, a blended end product may comprise a Cu
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ensure that flow rate remains substantially constant.
Chem cal additives (e.g., chelating agents, oxidizers,

WO pivoTd206 s, etc.) may al so be adjusted as thePQEDS$1008/¢85826
size distribution is varied with respect to tine.
[00135] FIG 22A includes flow paraneters as a

MM eluir@ NIndididg BElefidlont iaBRsiPE lcbi@ftsheit b ue@stQ)ntec)soﬂvzﬁl at least one
seconds (at left) for lgr oduci ng a bl ende E{r oces

PRECGMEE Rt R B PG SBH0 e o AP e[ B G gbfesst one

aﬁtﬁMbrﬁglaI ;fgenu heliewst drﬁtcﬁﬂ)alﬂﬁﬂgtagﬁit et Haz@®nélit@blogPbdenQBnd at least one
ofile ri with th r ess nmateri.al
Bar's HE\\?P Ber CHH%OQIGE%&EW df)cgf““fcf) gu% jopy comprise a Cu CMP
sldtr§ térsition Rl adleast Dnd@NRIRIcOMPonef, & leR2hel SBB/kﬂLtdz&Seast one
flow p ararretgrs as a aé‘inctlon of time. f r tinme period
Htehhg?

PRFHING 3651 g 2 leatl OBh BYYRSHic 19ditlys: “flIS’FeHb repnt fatio of the
plxkiendedegit @RS tdMmé példdrid Aaaikiveis ia ﬁn@eﬂ@@ﬂ gbdut OC@S30:1; and the

erial precursor havi the illustrat article
W§1g%tepea‘fe§E the AbTAT VY “"FEV t9¢the popeyic a&XT‘{l}ﬁép IS 2 Lauge fgm about

21O s@s$S rmterl al precursor having a discernable

icle size distrihution peak at 2 nrret rs. Fl
[@@]I ncIPlﬂﬂlgsmbe‘(yWeth %ﬁ‘r‘ﬂei‘l@? SyYergs H’F% % etsfr d%ﬁ?“m are
applie® th@ﬂﬂsl@dSmeéllSUtrﬁm@ dedcel ADstERCRNTIE theddl ah@h brrieOlayer material,

i SR PRPiiSE Chr BT R b1 g EHEer Fgt e Bgpurhicen ime

aBtitde€ 0@ (VB oktitsdnk ivatht 4 6Rt PMH édngpokielbn £d @btthntialh krdinove metal
the third %rocess uErlal precursor. h

n
gns'be PPARTC B £PEfeSSHAE HOSTPH BRTSh a%féfa‘gat%ﬁal gigierein said Cu

meﬂiﬁbﬁﬁ&l cdnlpses22 [adt d6d M@&epﬂe@w&e olkdr®Wilt least one passivating
aranet ers as function of

i 6 ofcp S Ratg B s b <G b FRiRqu g havine barie

1atyt>11 Iﬁﬁerﬂﬂ aeRSH ofMBie8hiha@plafeh €& WSOkt thRy/indGinddt %aﬂihaf tM®l conditions

ze dlstrhﬁ)tlon roflle |II trateﬂ)lnﬁl L f h

AE‘ SyEe GiYDT AP 1°9|t8ls8 nflf‘ IORONE PABITE 1ipiebadsgial from the

nﬁlﬁﬂbe&édtrahlc hb@f&sub%tafehwﬁétaﬁ rtlhd'm@fidié @ MP t&thposisiee Odﬁﬁbrlsasﬂzd least one
third overla rticle size stribytion profi
PR TIEGHT o [P P B IR 5% Rt B RS 1 dfps ome
alirhsie, ldespeechilp we@s&lermtdaﬁngaigemy i nclude not only
in chem cal osi tion, t al.so chan n

ERNOS ] rar s nis SPES i G mpPanE PORTEE coftaners as
dpéabdet tleint yipledd €u CMP edrybifibn Sdafdhes lxi/lh@r):ml @PAEN CMP composition
content, and the like. In certain

nts, .
C‘BP‘EISSSg?t&%ﬂSt YERBSLR DI Hag 18?%8“%@%‘%?6?@ 1ty Aclfdch gy abrasive
agidnt, And htn@rst @ Qd1Befk, alndl GhereidIRY- ohd Br filb&}/dd_ﬂiﬁoﬁaa béBsonexts suitable for
CSORBRRA S RIR ELPRle el Sl SRR B B i
ofil J)ruhd)r@ ﬁbntalﬂﬁd whéZr e 'oné’ B\MRore laddiSehahcdnipgkdn@Saré efl@fedl from the
t o pol yvi nyl rro i do a_nonionic ter-sal ubl e .
Ei50 R oE - SBAT QPP 18" B G SRPBISYI o BPY drpeletivity
ertagcer,albd ashbigitiohd théredd. i N the tables is non-specific as
artic r ty ut ira asi ve
QaAr S R @ e eSS Redote b1 Sesierar P e tn addiive
tl(af\&aaﬁ‘e@ Ibritginoflde Glanal, egdces, frohitbe grofp hd)rﬁfsldng of water soluble polymers
usetts, USA FIG 24 is a bar chart

<‘5f§§% Angowdphet @ ?%lﬁ?o\[?%glq“é%de%d)(%?{@sﬂdoﬂ’s a’btéﬁ‘)%?g]@%%i‘gent’ o
stakitizd RBEhiedlt Medhdhitil- pERBNE t (@MR) PrADAtdR LRt FT0aLEHN from
hn%terlbalci havbag t he same, or similar, conpositions as
Yo bardlng BEEY W FI G 23B. Conposi tions with

[(I‘llﬂ3]er %ﬁhoﬁ@ﬂﬁﬂtﬂﬂdnﬁe‘ms&ﬁ tlféﬂ;tesbﬁt iszhasnied bbe}tl deke@iveld Wgh reference
toug&lltP 8 %‘g%ste ﬁlitalga&?ehuse with %gppere ear?c? 916 cHénrr?lcal me%L;}{lical planarization
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of use. This denonstrates the potential desirability
of tailoring slurry conpositions to achieve specific
wWEiovehi2ng times with a particul ar process. [ 0PABE$2008085826
i ndi cated previously, novel systens and net hods
di scl osed herein may be used to prepare any desired
of whfeRdlcahthiaihg dbpdet, Zlilel'lgveﬂftibﬁ is mbﬁsoflﬁﬁdzdﬁﬂﬁbﬂlﬁdlﬁioﬁs useful for chemical
| east one referaply

refera I ncl udi
apicp) Pza)‘yaﬂ%f‘ﬂ% ﬂg?tgg ‘?Saf?ré’éaderl%f‘t Bk %ﬁ or e It gg°l5 et gray be
siffi @yl Glefidddnghld Lﬂéﬁveﬂwatsdruremy the PO SF hi,eoﬁtﬂlzﬁilgl dyabhe afd processes

vari S [ anar ation ste i ncl I n urries wth
herpigy g@% &g“ ‘% ﬁﬁﬁ ZAEMHA rf’?eé?eé W&i}g fe%‘é@paé’@?re‘?t 'p 3RS Of) gydinary
sianén ma‘m@dﬂmﬁfﬂg ,theaeddh@g‘sj@dvﬁddd)y@lm%ﬁégﬁtalltﬁ)ﬂn‘pl‘ ises a

a sLurr Ita
[(}085) aé?’é'if’?“i G\?ﬂ;‘“ﬁ%‘b‘{ﬁé‘%/ d?sa")‘zt&fié’fret“ﬁ‘é? HW?%B tH?j%’e“fl& ppplication
oB@ME’DHﬁ,‘ addonhleaglodiaRets ad@ﬁtalﬁs Wl rﬁfgﬁfdits as @dsciiteaStre@Nfay be used to
ol vent, at | east one vatin ent and | east .

%ﬂ‘éafﬁf&r idisPFST BIOFSst F’ﬁﬁ“g s phok %SHS HRPYerP: fqrgylagions, and

clefntng@Bélufidnoased at lsaglca@a&br lafd/ar P@dryeIRErbic agplidatins, Idventive

Gl SAmeP Ty e Br TG e 1 eACePsAal SRR i BRBrICS feld.

afd mheBSiise® NLary oMKt requaiit tﬂéndh@&ﬁﬂ/oﬂﬂk@w&b@f atd &gnore substances
.2 ent. In a oth enbog , a bh$n d end qudu

POBTASY F%C R S 3; f RGP Hofgher SRRt mph systems and

nRtoas hsVds & bep @&eﬂﬁtmayalte ddapsd f@ ke ﬁlodA\a dduct@dn dfefasd orOft@erages

ass tin ent ast one c additive,
ﬁg)%%i‘b\{% epegﬂlég%ﬁ‘ﬁ“ﬂﬁs éﬁéﬁlﬂmcé{ PYP%‘EE?‘}/ g@é’hérﬂﬁaf?ﬁ“&?lé’bﬂd%mn (D)
bd@aktial padduteasindgAebidgbaadidlg agent, at | east one
rheol ogy agent, and at |east one buffering agent. In
anot her enbodi nent, a bl ended—end—product may conpri se
[@14%] CMPhisd t.lknyveﬁ@dffD%IHebIOﬁasl weh uebcﬂ@edaﬂerdneaﬁfef@é}ﬁe to specific
abraS|ve con nent, at | east ne sol vent, | east ne
PELE APy Ewtwea%awslemrﬂéé)gf SaReionyinfine oecia®l Tt e
uflitgliof ithecinvekied 8i ot ke li\ﬁﬁﬂe@,mut pealice %ﬁﬁends&bla@d @flcoiﬂp&sses numerous
aSS|vat|n g ent rel ve to t% nerlﬁraddlt )
§r "Wa&‘”}saﬁlif TEHom ab a erjatiye ebog! int atid™ i ndeaet Sﬁfnse ves fo
tlﬁ)@e!' 6 6dinaat dkQl Of the Hieldadir s ipregent &lvaditionebised blieéhe disclosure herein.

ric add tive is in a range from ab o

vage S o b A SiaiomPHaND. bHFG oL g pte <aye] diferen
cafilnahh adispeasutdise td pedids arddtitnada®aapgd(d)ed niay Healekigdble for a
a.m croel ectroni c devige substrat haV|n
PRAPY GO S5 6F SRIERITal Corg EHERG: O AU THeY ARG 4Jimed is
intaidédotble BEpasly Chnstlead me 1lﬁétb1$>teﬂﬁds encilidgh® spéhatadifitidn®modifications

sufficient tinme and und CVMP conditions with a
a‘F HErad st 1 Vg ‘t‘SoSPE’di B‘édt @5 al ly remove netal
fromthe mcroel ectronic device substrate and expose
barrier layer material, wherein said Cu CWP
conposition conprises at | east one abrasive, at |east
one solvent, at |east one passivating agent and at
| east one polyneric additive; and (b) contacting the
devi ce substrate having barrier |layer material thereon
on the sanme platen for sufficient tinme and under
barrier CWP conditions with a barrier CMP conposition
to substantially renove barrier |layer material from
the m croel ectronic device substrate, wherein the
barrier CWVP conposition conprises at |east one
passi vating agent, at |east one selectivity nodifying
additive, at |east one solvent, at |east one abrasive,
and optionally at |east one oxidizing agent.
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[00141] In one enbodi nent, systens and net hods
enpl oying nultiple containers as disclosed herein
WO pwbrote7€Cu CVP conposi tion reagents, wherei n PEl/US2008/085826
CVP conposition conprises at | east one passivating
agent, at |east one polyneric additive, at |east one
abrasi ve agent, and at |'BRBICINI®ISOl vent, and wherein
(b) one or nore additional conponents suitable for
conbination with the Cu CVP conposition to forma
barrier CVMP conposition are provided in one or nore
Wianisdldimed is: wherei n t he one or nore additional
conmponents are selected fromthe group consisting of
at | east one barrier |ayer renoval enhancer, at |east
one selectivity enhancer, and conbi nations thereof.
1[ 0014 rodess roneriak ddivekypsidm caysisegs and met hods as
glr Isglao uérﬂlﬂb gtr ﬁr&{' a({nfagﬁrszagg;%n I?)dcgntfallfl\olﬁlr%tﬂ%g(@e%s ﬂﬁterlal comprising at
leagat Adidng of mater sol ubl e polyners (WSPs) and
Cross- Ilnke (Acr po
e 3PP PE P ot BT Ria) Eunef o Sid first process
naecihlamir@gh golkiss hina firtChiRulafion Mowapatbnistveagal dagit plurality of first
roccuIatlon from hydrogen bondi ng nechani sns. [ 00143]
(ﬁﬂ?ﬂ%ﬁgh enbodi nents of the present invention has been
desc i Ibadonsibldnding franiésid & dt dba@Werhﬁxtdmuﬂlaﬂ camaugentibalyite the first
fog.use mﬁ&p quger, gnd m chani ca
CHIUANRP PRRATT G ABT ¢ W€ Pt S E B Péocﬁfsﬁ’éa %rba‘ pet, the

i nvent feadn ohs ﬂlwtcoﬁtﬁol I eileli’ﬂeheﬂiapﬂéd) ItchtHga]fateoi’eiinnﬁ ef tanhy bf0fi) the first

prr%)g%esrénﬁge]ngl tgugﬁqg éeast ?IB b?e gélgéﬁ?altgifo ﬁ o%qld e(u)n@n? geconé H%)ces% gaterlal to
tieianichsabheplbidegaedifaldd del i vered at or near the point

of use utilizing systens and processes herein. The

desi gn of such systens and processes will be readily
2appaeatystem ofdaiof 1,0wlthireiasaid aklehdt ona firdaeirarlitioh dlowoitin gxtends

t he t eac i ded this application. [00144]

thenep & a“’ 9%%?%@ §g5§m§égcribed herein are not

limted to the specific application of CMP. In

add| ona and nmet hods, as

3Gescr POBRRE SRR ey B aEct S0 B R0 NG S C AP paRgss o
flpw colss clemte rad@ltefsl ts mghlaasie]imﬁ)t afrtstist prD@B‘mm&étﬂa,l totVAR least one
b{eg n{ln% 81%%&8&1 a}nd 8708?(? % \é/ r O r(% ér%e(ﬁ)lln%daé)?e Ito r ullaot(?1 éiehvery of the
s&mmbmbuwemamﬁﬂenﬁeanﬂmnnkhmdengsmmﬂﬁmr|bed hereln have
broad applicability outside the foregoing fields, and

may be used in any context requiring bl ending and/or

4del i (FBdS yysefn dfwhimd, winiten g pataine eirarcontoine nenpses sfichsupply
con% ine ancpa nptre{?lrn ontayn%re For exanpl €, in further

hBEdi e { 5t%8 and met hods as descri bed herein
nay be adapted for use in (A) production of food or

beve%ﬁggswgpn nab e E%?E%ﬁple or_.ani mal s glﬁ

solrce of Secon proces atterlal comprises at
chen1ca produ Tarmaceutica producti

1e(a£f))onb bcmmmee bora;hmpg mmgetcmmnnatamﬂ aifdE)dafpredfor peews d]g)ensmg of said
J & % e the i nventi on has been has been
S é:Ol’l matgria ere TOI
escri erelh in reference to specific aspects,
features and illustrative enbodi nents of the
|nve ion, i reC|ated that .the u
t he Iq‘hv n%emo%f C\Mslmnld urhﬁ prlsm a Cfensbnétel etnhe Eéegi('t:t% %e se any of
pmndandmmnq@nnasees munbmmms<mnMWMwwanmammmn®n,pH density, and
ons and quernatlve enbodi nents, as wl|

COIILIngOSItIO{l {ﬁ;}rst ripgocless ma
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those of ordinary skill in the field of the present

i nvention, based on the disclosure herein. Various
wWeb@em236 and st eps di scl osed separately her ei PCTEH§2008085826

aggregated in different conbi nati ons and permnutations

to provide additional advantage(s) as may be desirable

7f or  ahPaystdnt u{ alﬁinﬁﬂ,dwhléiran QKe &Plpdst eﬁﬁ isi@crmmu?n apparaitus is il’(lj at least
. Correspondi ngly, the invention as_hereinafter, clai :
“ite§m?tﬁf“gfﬁ‘ﬂg 80‘3‘83/%%‘“8’? 8&& Ry ROBHEY PLEGT SOREneHt @9t %%8%5 to permit
s@&ctivi et @ flalvl difd@dh Medwdeat 4t QELSt twDEbnkdiead bOMs phiblity of first

alternative enbodi nents, within its spirit and

CUEBHES THE CLAIMB What is claimed is: 1. A process
mat eri al delivery systemconprising: a plurality of

first containers adapted to contain a first process
Snateﬁp%ﬁ“@gﬂgFﬁg?ﬁgu CTFEEREY ™™ 8ne fluid; a first

ci r cul @pplofetappafiahidg pPaptueduldxaly rcotdled et@bed @RSht Rast one
ortion of said first process material through at
b‘%g‘ﬁ’é% mﬂfﬁgﬂ‘% ?"ggi}e RiyrplEy, Iog POEI6R pat h bet ween sai d
pl ur ahedei B shpplFteneORvatiIgY Sppaditusl i€ aghpt@nN® MieAly@hange an
manj fol d iq a@fleast in%gﬁnittent fluid co ni cati
Y ristrs

on
OB HRECRECT (ASHrSTTPEAICR el O PASBAY &f & SRR 5eTS Srpoangp mode to

66O MBdR AEC BSShan@®t Al dpalating@mMededdf d Rasdd ikl GwheplBtaliG] of first
el enenf adapte delivery of any of (i) the

d %o rg&ylanf |

RS BB ELEY MRTEP ISP Gothedatcer’é58t one” bl endi ng

mani fold, and (ii) the second process material to the

at | east one b| endi mani fold. 2, The systemof claim
9, \M%E? @isﬁmsoéicli‘mé?’ ‘p%é%‘i} H’Brﬁ’g‘rﬁﬂﬂ %ﬁf“étiCP‘&‘ﬂr'%/“%ﬁs CORPTSFHIIrst supply
crdiker exfirendGirt dhauEh aSdhtdeadt one @88 Firsd Bk @pgiyigntainer and a first
wgﬁéfold. 3. . The s%ﬁten1of.clq§gnl, mherein.th?at furth
DFEUR (RSP B AEWIF P @rBiteitd LohpreeEsma e idly B pigy further
cenpiisingl el ement adapted to regul ate delivery of the

first process material to the at |east e bl endi ng.

s £ ORI EEHAD A Lt iR, TSI CoRp e Bt SR B gopply
coregidr ahefideletueeontadier,tafe sHe araadt fHe@f @ Sisst Badkep buipblytcdntainer and

he at | east one bl endi nifold. 4. The system of
s O PIKHD SRR Blret et oY ARl iy oG b DaNEaT ner s
conpmihses the fuppl§iretSilaplityhiOidpaiatie lis @iagteditof ubSituté fiiid [dpensing
container. 5. The systemof claiml, wherein the
oGS IRT S1 Bt A P LbE St AT R o jaghup return
cEi@net Boit(ili A Rhst ©ANbfahia ififg splyttos@i@enttd REl 6fst flur@&dhtainer.
adapted for pressure dispensing of said second

material therefrom 6. The systemof claim1, further
16.0NPIThs isitgend of ensh Ng f@themeshpradapitachst Ons 6Ngealegiyer Aihd a filter

article nt, particle si di str.i bution, ,
ThgalE ETpty PerkssR P REFIPOR, TiSHEOTIHRG iy least one first flow
compashditon of first process material.7. The system of

claiml1l, wherein the at | east one circulation

apparatus is in at least intermttent fluid

1COMTAE SRtehOST dMidnhl, tvherefl th¢ ad ledsy of bléddingt maodldadon@fises a flow-
tharl(g]u%hln?ixi%g %loegigrgt altdgptgde trorgi& mixing between said first process material and second

process material.

12. The system of claim 1, further comprising a backpressure manifold in fluid
communication with the at least one blending manifold, wherein the backpressure manifold is
adapted to inhibit uncontrolled flow of said first process material to any container of the

plurality of first containers during dispensing operation.
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sel ective control of flow direction between at |east

two containers of the plurality of first containers.
W@2009408623¢/st em of claim 1, further conpri sing:PEI/US2008/085826

supply/return switching apparatus fluidically coupled

between the at | east one blending nmanifold and the

plurality of first containers; wherein the

upply/retur pparat S |s adapted t
@'el e%? VEIRTE OEI‘E%H’@E: ‘g‘ﬁ’ %‘b@’? é‘fuir?f’go UGB BPegs Fl?tre’gﬁ comprises any of
aGedha@ bﬂ)@d,‘ss @fateriRiedigtibutiah icbydu@fand iafs&don€ 06vtahdd @A Sptddr t0 ontain said

e to receive node, and to change an
S%ﬁ§$ﬂ%? ﬂﬁﬁg of a second container of the plurality
of fIrSt contalners fromreceive node to supply node,
vjce ver } stem of claim1l, wherein the
%Iurgk?ﬁ§w6¥ FaF%f3 %ﬁ?ﬁ%ﬁ%?%m%onprlses a first supply
cont aiphedlity & third Sdntdi@tdHdapteORtdhEARI thiddifkoddss M@REAI cOmPrising at
of a first backup supply container and a first backup

leagot HUitont ai ner adapted to contain said first process
mat ekitkld, cut:hneu@ya@p@ﬁmi Wlapte € fo GRURfeI a6 ieAd adortion of said third process

PR 1 BRI St o Bt by PR of
pluedlityr of t(hﬁﬂtcahtﬁhﬁérs, Wi 6 846l bldnding asshifelaas @f ataledst idrmittent fluid
backup su cont ai and first backup return
C%‘ﬁ’t‘f&%‘iﬁ? %hﬁﬁ thiyq C)‘rc{‘]lﬂtéonaﬁpp?r%tﬁ%tan‘gne bl endi ng
mani hok#li onthBiEEflow toirob elpipeny adtdrté repwlateGidli vy of the third process

ratus s ad dto stitute fluid dispensing
n@%@ ?ﬁﬁﬁt st eng) e Fﬁ“ﬁp%%gast one of a first backup

supply container and a first backup return container

thrg TR e S0t L bR ALl o HRR e SRb A batn extenas

tHebuarh B2id at 1B4dt dk@lendi@pPhahisdldng at | east one of a degasser

and a filter fluidically coupled between the plurality

of first containers and the at |east one first flow

16ont mad ste@mntclairh114, Tﬁlﬁ)eS)(:Sinpﬂ'@nng aCsbﬁticénol ,fowrthe pkdds material,

he at |least o endi S, a o .
WﬁqFrSWth?’ %}Ee\gaﬁt ?ﬂe})feﬁgmg F%H@%{i isJg é’lbf ey m(tegrrlrjgt eat 1% Ic?]t@mumcatlon with
shi@tovernf saith pfocéss maprigicess material and second process

material. 12. The systemof claim11, further
conprising a backpressure manifold in fluid
1TO0MThHE Gadtdrvf Wildil 1 hehatinl @ask lene ohd endiing manofdolsdin fluid

wherein the ckpre e manifold |s adapted to
CORRMHFAOL N ER ﬁ@?aé ?r@gfufqr %Walf’fmeg%\‘fease} irst process

material to any container of the plurality of first

ont ners during dispensing operation. The tem

b e e+ RBIEBUTE &t Of b aBbRITPBABERbR & n fuid
cmhefm:ambn GNP leBesmednid-aflizg SR60MACuNGEesS toat er i al
distribution conduit and a second contai ner adapted to
contain said second process material. 14. The system

10f C Tad sstedh, offelbir N e wiGdHD the Sit 1R@st ode ﬂﬁmll‘u&liiiﬁg/ m@fﬁufﬁchiri‘ng process
to(?g ?1{ gﬁe%}hg%g L 1nc{epen%e g/a(!ogtralagfg proce srlrtl)gcsegtlsons tE)e at ﬁeast one
blending manifold comprises a plurality of blending manifolds, and each processing station of
the plurality of processing stations has a dedicated blending manifold of the plurality of

blending manifolds.

20. The system of claim 18, wherein said at least one fluid-utilizing manufacturing process

tool comprises a plurality of manufacturing process tools.
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| east one fluid, a third circul ati on apparatus adapted

to circulate at least a portion of said third process
woreqoei@le t hr ough at | east one third circul at i PCT/U/E2908/085826

path between at |east two containers of said plurality

of third containers, wherein said blending manifold is

in at least intermttent fluid conmmunication with the

hird, circul ation parat.us;. and at | east one third .
Zi'l ow%%ﬁifsnteé‘? © F@H’é%ﬁ’ ‘é(l;]%{fj‘fleS idg adq?aébB‘Fea e F\?‘é‘?‘i}‘g Gprprises a
plubRgityt dTiblaldipg aeessdiTaiEdacidhmatFadnliBgdtockLASH h@Ne least one dedicated
| endi n i fold. 15  The system of claim 14, wherein
bgﬂgn%Fmgggg%%%H@m?WVPﬁb%W?%ﬂﬁﬁf@ ' fl ow pat h extends
t hrough said at |east one blending manifold. 16. The
a source

28 The Drtsti s T i e yel BRSPS b @ plurality of

ifakgnekintg commillhse @%oicé‘ssi!ng sﬁtioﬂs,eﬁﬁit?aﬂ?ﬁrelid’ihhg efxionf df Uheplurality of
conmuni cat 1 on th sal source. o ourtn. pr €ess )

PIPETSEPE Sptiong pas %Iﬂﬁélc%‘f@fkéffﬂ“@fmﬂf%drﬂf je P@Hﬁglﬁg?ﬁﬁ@ﬂ@g ganifolds.

| east one blending manifold is in fluid conmunication
t vesse|. 18.

ith_at | east one_ fluid-contaipne Th .
Zg‘yst & ﬁﬁ’ B4 Fﬁini?i\mﬁ%‘ie@i e li’lhré‘ﬂtﬁt‘)? MBRYEECUB I8 PHICET d7 g omprises
a PRRAlftP bl plagarizitidnl tdbl6l aGpesauB ipedbrinDthewdidah m@thah@aStlaAAation, and

%%uid-utilizinﬁ?gangfacturin . pr cesg tool. 19. The

Y PIURPHE S@f ARt (R PP H O Y 884%5 one

fluid-utilizing manufacturing process tool includes a
luralit f._ipdependently controll able processin

2§'t at ?\o’i’?% OGF s ‘Q?gv r‘éléé’EOCS??em‘HFré%%ﬂonadqﬁaéh P‘F)eo]’?intc?;rfﬁ?’i G gethod

cenfalsiigal i ty of bl endi ng mani fol ds, and each processing

station of the plurality qf processing statiqgns has a _

dedi ESTU™B Raiith PPt CoBPTT Ho Ot 31 [yiodr at st one firse

cibdueifidh Flgw FaA b leélSat 1626).twd BéhtHiyesd @mMphiralt) af firstloBntainers;

wherein said at | east one fluid-utilizing .

anufSUREEE SHHPIo Ch LS B 1o B FERees BRiErikapd g sgrond process

nfaRrblftaadledst 6@ bpneiae Sanifd@veh 2tlleasildie fioWSbIB] @femehtal M

20, erein.said at | east one b] endi.ng manifol d.

compPIEHER Sic it hrPiery R RBh oS ATTBT R teast one

breaditg medifold; agd process tool has at | east one dedicated

bl endi ng manifold of t lurality of blendin .
mani FOPAENE 3 gesiep é“aéei?éﬂgﬁﬁocf)m@fl%{?#%fﬁle’%ﬂﬁ% %ésit ﬁroé%f'é fpaterial and

setamfractdinhttghl py Qlies kadtond pdi@sf asepl ural ity of

i ndependently control | abl e processing stations, and

each processing station of the plurality of processing
261 at Tan methads ofcldiads; athetkiddaansgtilagt smfiftadidulefont fidv path extends

| urality of blending manifolds. 23. The system of

PR 4119 3 loRh e IR BRI -al | £y of manuf act ur i ng
process tools conprises a plurality of planarization

ool g, adapted. to perform chem cal chanicab . ,
27 andPS ZAOPEH ARG U BPBLEET M EUAT B T eBLEepPEEs a s
fb® Jofitsl @fsnefedCoRdoet Q6w dentiol esmemdwhéeiBhdQPplyQegulating step
1r{d3§!| lesvli%%llggt Psﬁ&g)? gg ltpﬁn'?f%rgtlr}%gc!egs IEIE?teI‘?Eh t(l) ﬁ)aesa}t le%Qteong cE)Ilerrllic;ﬁngfmanifold
with the first flow control element, and the supply regulating step includes regulating supply of
the second process material to the at least one blending manifold with the second flow control

element.

28. The method of claim 25, wherein the at least one flow control element comprises a first

flow control element and a second flow control element, wherein the supply regulating step
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circulating a first process material conprising at
| east one fluid in at least one first circulation flow
weaikobereveen at | east two containers of a pl uP@l/US2008685826
first containers; regulating supply of at |east one of
said first process material and a second process
in¥Rildey tegdlating s@ppll eagi R r&deandittgnl rﬁcamefa@hdistyuéﬁe?_leaﬂmg manifold
sai i rst

| east _one flow control elenent; blending. ,
Wbtgg?f’ef%t tCé’Pﬁr%he%g}?Ht’ ay tge PRI 8 étgfgmﬁ]&?f‘érr? ating supply of
tHehf@stairodesaBhte@ o kHeedd thattQondenldntidl hanebld velthS{he R&doRd flaw control

desired material blend conprising said blended first
ef@@@ess mat eri al and second process nmaterial to said

at | east one point of use. 26. The nmethod of claim 25,

erejn sai |l east one first circulation flow path
2 xteﬁh%m?ﬁggﬂg%m@zngETmWeast one bl endi ng mani f ol d.

27. Tha datahed optheCpladaniy28F, firdh edn@iiserd Benpised @RStcolfBible liner

fl ow con r@l %Ienent conpr.ises a first f{OM/contro
CAPRIFEIS TP B RY ! Ao IRIR R PEICCE IS E Rt POrViRBINgTeR G igaress of
pIEP hiiterigigulh@e tB theSoRPinkm) Gl) W thoSsifee@uibted dortgntSid R abl1&sible liner,

roces terjial to the at

the first,. S g.al | east one . .
S BRI 4R Gl AT R PP TP BRAEGRY PO YieEifeE hovsing
addle file dsfifeplsyalab@Owdhathd thgrelsdhvedn] 4na wheles thelghukiag ismbre rigid than

rBG e i hg THECTOPuVHr ER BB EDRER PRORFRBR Ul Mapted ©

nUETPREsure?Bithid e JARbBOaolame ¢b pioMoRSingrediedr @igfesd bepradess material
'%ﬁit one flow control elenment conprises a first flow

e ) Prosiess PR 2ARYG A" econd 1 ow control el ement,

wher edidh cirb@atSigpgdpy ish pgfokiadd BY ssk@PERCAKHRS pfe@id @t itikgsealable
suggl of the firstlgroce s material to the at | east

VOHE® B B EPHY TRA e SEIN PHITRIE TSt f1 ow contr ol

el ement, and the supply regulating step includes

egul atin uppl. f the first process material tot ,
b 91 98BS P8ty i s ieb RS HRrORES ohgoed G of e s
po&k iterifll HieBhtrol2. saliR@cuiRingeekpafsive kadam isingaher ei n:

each container of the plurality of first containers
conprises (i) a collapsible liner conprising a
3t exiTh @ethbd 6 N@MEIS] Bl th@rEmpedingVelRgtiv@lyohag@gSthéRb&ld mbde and

ort for _ingress or. egress of_process materia
Db PR a e TERTy B i QAR ERE by atapt ed € o
contain the collapsible liner, said housing defining
t | east irst aqrifice adapted tqg receive the first
350t TPl tf T Sotteon Da Al Shes e Epmibes fabgse & Bl suppiy
c@rﬁﬂhe&lblaeﬁrs/coﬂet&hﬁe ﬁ‘blhﬁﬁeﬁberltd/\/@tel’éast amg BAhlal@e&dﬁta?ilae tgé) ;m&ug)g further
is nmore rigid than the liner; an iii) a ui ee
cqi b= BN el B nsta P AGEGHs s byl g st one of
sd@dl aipt ehplyocoiithef yndosariSfk ©tu Edatainet, Wathseaih@kliRing QlispeBation of

to prao e ingress or egress of process materi al

S?ﬁ?ﬁﬁﬂﬂﬁ%ﬁg'process material port; and said

circulating step is performed by selectively altering
ressyre in the se | e volunme of any container of e

Bhe” St fsitbe P SritE 25 dpres sompigrectas SN FRgofatiisa e sid fis

pokak Mazbrial f akit kel sE@AP I prodedy n@eshigl MY saidpmaRaflt Yed during said

condition of .the firs
dispensation ugmg salcf at ?east one how control element.

34. The method of claim 25, wherein the at least one flow control element comprises a first

flow control element configured to regulate supply of the first process material, and a second

flow control element configured to regulate supply of the second process material, the method
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process material, and controlling said circul ating
responsive to said sensing. 31. The nethod of claim
wQ@huther conprising selectively changi ng tP@I/US2008/085826
recei ve node and supply node of any contai ner of the
plurality of first containers. 32. The nmethod of claim
futbher YRIiCInD atifueingl puspadktichy béfvedd §a5d fiGOPiloddsh faferifloMArshigl&econd

a first supply container, a first return container
PR ST Bt B ke ComHor Pt Haomut ot [ Fg control
cle@BRMhG batfseS@IdgRIM d6elrdl RSt | t Ut i ng operation of said

at | east backup container for at |east one of said

first supply container and said first return

3sont ah@{alretg?&\b%mggﬂ fnfhtﬁaerr kuﬂ%ﬁsg@ f?iﬁ]fg@aﬁiatzrkt@[’?ceis nﬁ@érﬁl and said
mat eri a end. . .The_net hod of claim 25, further

SRR PSS A hiong Br Lty qush Smiselt gasesiatech v Hf%a‘l‘isf‘t least one

bRAAISE SGmiTAt abi Ad nakidg SRivebeS 86iQ NG HOERS SndtiaE hhdkedofld process
sai.d material blend during said dispensation using
maietiy)- at | east one flow control el enent. 34. The nethod

of claim?25, wherein the at | east one flow contro

| emrept ri ses irst flow control el enent
3€onfiB%P@ggfﬂaigﬁggé$%m%ﬁﬁHWVH@f the first process
mat etir@llatin@Adhigd i€ chafeligoaPriting bt 18hse 6BRNflui6 @inbi Gk ©fk third

SRRy 05 3PS B GEsE P L L

sai drdgulatilg QIpPIG S Saidei@lrprédessaiglefod kdlsasEa et Hel@8/g manifold
gﬁteriél in said m e{ial‘blend during said

WP SHE AS T U 9% N L &R r st f1 ow control el ement and

S Iai d “&%ﬁm?ﬁdfbleﬁ&\lngl matud &l ble&ﬂdﬁ@f@:{ﬂﬂ firs&5eco§[¢ﬂ1&n<}!}fﬁﬁljﬁ@ﬂacéﬁs material in
clajm 25, further conprisin oW n ai [rst . S
b B e D iheb e it ish o BEAS pspagprses said g
ptodésougherial. f | ow-t hrough m xer associated with said at

| east one bl ending manifold to aid m xi ng between said
first process material and second process material .

336. The nivaiohad imcI6aifurtheb corfipifsinaereg@QImRrsuppln@f a fourth process

circul ati third process material co I Si ng at . .
st e R et RGO oo g i 0 GO g MBI o said
afpidiish oheflove eontdlled, @Askintsad KaKingiil@ides 6fendingkaid alst, tsycoddl, third,

third containers:. and regul atj supply of said thir .
ale; élg]% OIRE éiila‘teﬂal tnotﬂ% A ggséton? b!gg(im% n%qlcg ﬁag ﬁwdnerem saldd material
brrad ful tdrboipitides Sad fhual ploeasinaefig. f | ow control el ement;

wherei n said bl ending includes blending said first,

second, and third process material in the at |east one

30| endh&ghetiBiof olathy 3AaNECherdig iRl 41 1&81 Ghenfive Edndib] Bb@EM comprises a
rises said third proces erial. 37

urther. co r t 37. Th .
Pl IS R aT B AT Ve M B et gl g second. third,
asdifopttly protesamhtotidlf R iflepaasslyrahtelledlvith Adfreat flow Ednlfrol elements of

rocess terial source to said at |east one bl ending
ﬂﬁ'ﬂ’%r‘ﬁﬂ #%W??ngﬁlie 901 east one flow controller,

wherei n said bl ending includes blending said first,
135 €c0 d, thir%ﬁ ?Hg fourHE nocess naagrial in the a% .

east® ONE bPEREM G MBI, 1% h BRSAEPEFFI g RIOTR &ef pving a
phil-gindoffintepdn@énty @BRFIISES pHadseing abtidnk) tpy Yee:s Somprisdig al .

a first interface to a common source of a first process material configured to provide
said first process material for use by said at least one manufacturing process tool;

a second interface to a common source of a second process material configured to

provide said second process material for use by said at least one manufacturing process tool;
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38. The nethod of claim 37, wherein the at | east one
flow control elenment conprises a plurality of flow
W@ uwom27€l ements, and wherein flow of at | easPCT/H82968/085826
of said first, second, third, and fourth process
materials is independently controlled with different
f 1 owa GOl lof ®le@dBA tnfan@bldd Beluping raadiddickte®fbldnbiay ne@FbIdcdbr each
el enents. 23. A syste adapted for use with at |east
PRofRes ANt WA dieiPhy By SRS sYssT2 A% My a plural ity of
I ndependenbleydigombifld abthe pRirAEEe S bleadisd abhidld, af B&t one flow

<& e PR ey Rl BB G e s proces

nfafe@ivli g€ teabdnd piosdss paeagss material for use by said at

| east one manufacturing process tool; a second

interface to a comon source of a second process

4ot erhabyseadfiagy b tbfteirfd Dyl e wherkid $5i@ €4l Praoése @R%Sial comprises
w&t,ri | for use 3¥ said at | east one manufacturing

a B copBesitenyh F Py OB Endi ng mani f ol ds

i ncl udi ng a dedi cated bl ending mani fold for each

rocessing station of the plurality of processin
4& at &E%Y;S%Erﬂf apyPee R ]egquléngl’ﬁﬁﬁiﬂ?eoﬂt agrong ﬁ%w Yontrol element
c@hpitsad 4 flw edntbilendi ng mani fol ds, at | east one flow

control elenent adapted to regulate delivery to the

bl endi ng mani fold of any of the first process nateri al
4and trhesyseaidlaph 08 68k reithe ht 18dst ot Glowlddatrs SR @pakey a first
one of clains 1 or 39, mhe{ein fﬁig first rocess .
IR CaM o4 PleREHBPEEde SRR iTaI Yy OldRe LSTiIBers PYREY fgthe plurality of
bRhdih € hRnifoleORsd itsd&nt Flowddontrdh eleByis ta@mptaf toadayulrd @eldfery of the
clajns 1 or 3? Eherein tge $t | ea E one flow contro
SEPRHRIATESTBHPIA tosle Bupfitypf RsATPOIPRIS42 © The syst em of
claim 39, wherein the at |east one flow contro

l e t conprises first flow control elenent adapted
4?0 r Bﬁﬂﬁ?g“ﬁéaF%gﬁymgFmthe first process material to
t he peuffigdti pipceds hhtefidi BenprRE fOlphgalitanel aompesiiaalfy aitfferent
control elenment adapted to regulate delivery of the
BB BPbcess material to the plurality of bl ending

mani telsdsice é3firstifiecesyBhtenal @bmpiisas BpRidality\brefired ddntainB® adapted to
first process material conprises a plurality of
C@Bﬂb%@fﬁ?ﬂﬁgﬁﬁvnﬁﬁF%erent constituents; and the source

of first process material conprises a plurality of
first, containers adapted to contain said first process
“rat e&P%\Py.Stel'Eh.Ofe?lﬂlé“ g@é@hﬁwmﬂlﬁw St gy pfpap apparatus adapted to
cEAIM htSleddf a goftioh SF shidl Fiedd ppdck R MmARPA hadugh aathaptod fikdd circulation
circulate at |east a gortion.o$ ﬁaid i rst process
IRy PaT PRIV h SEFHY AT B OToAd PHF LY OB ETT dn £ 1 ow

path between at |east two containers of said plurality

f first container 5. . The system qof claim 44
Hier APR 5L S SIRBLEL 'URisin oF o eGH O0h LAY U B bt extends
tiexte@RElS plubiligugibleading mphitsia@l i ty of bl endi ng mani f ol ds.
46. The system of any one of clainms 1 or 44, wherein

each container of the plurality of first
46. The system of any one of claims 1 or 44, wherein each container of the plurality of first

containers comprises: (i) a collapsible liner comprising a flexible film material and defining a
process material port for ingress or egress of process material relative to the container, (ii) a
housing adapted to contain the collapsible liner, said housing defining at least a first orifice
adapted to receive the first port, wherein the housing and the liner define a sealable volume

therebetween, and wherein the housing is more rigid than the liner; and (iii) a fluid feed passage
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contai ners conprises: (i) a collapsible liner
conprising a flexible filmmaterial and defining a
wee@eemR7éat eri al port for ingress or egress OPCPUSOEBS5826
material relative to the container, (ii) a housing
adapted to contain the collapsible Iiner, said housing
c6lpfeable NG adleabte@t prassiie rsdlirc® hldptederoatlaqtyestedsirel Wideh & sealable
the first port, wherein the housi aqg the liner
vefamp f?epr%m%t% 155t & AU RS P@Beé‘tagﬁ@ﬁg QR BTORES FefeHaPrE:

hou3|ng is nmore rigid than the liner; and (iii) a

| uid, feed | ea to. a Ieast one essure

our %Be SASPt ‘%&E‘Fg 4 ‘g'”f) 8\63@% g %OP ﬁPR?”tt‘ﬁeCOE“B%?eéBFf‘evemble
ﬂ‘o.‘@| dﬂﬂ&ﬁ’lai}i(ﬁl fPpariituk en géh@ﬂ ElEeSmiﬂ‘énte@ﬁ@ES:SmilihﬁmBz&ibﬁ eGith the hhner of each
mat er i t hrough t he process material port. 47. The
C@V@?ﬁﬁ?@?ng@P%%@@?CWﬁ%P%?n the first glrculatlon
apparatus conprises a reversibleflow circul ation

aratus in Ieas nt er ent fluid conmunication

pf h TPRESerRe Flalﬂ éV@ﬁreH‘%% éﬁ“rfé‘i”“latl‘ontailfgarﬁ%‘ioérfpff]ﬁ? of
first flapipaiif@idng A &ast thefley sérimtahdcl ai m 45, wher ei n
the fi H C|rculat|on apparatus conprises: a fluid
pathaph%iﬁﬂ?ﬁévgf | east one fluid conduit; and a

pl ur aihb&m afd & adaviesne Q]?Maarrﬁ kdur@ak dclia'pted:te aﬁdllcﬁlljém?]ve the at least a

ressure source is a ed to clically nove t t ,
P ré‘&%f) e&ff?tt I?YB‘%?SSo’FlatFquF frest abf%% dyg c H%E%l&?rf & tl}?elt?\}@a]étﬁ of first
c@taihe@a®tprdnidde GiBiIRTeAInNE biSsafdffirt Ppeocpds tiatdrial iy a @bsided E&idition.
containers to pronote nai ntenance of said first

process material in a desired condition. 49. The
48y st am oktefil dlicAIM 44, filrthet diprici@gpri Si ng: a

suppl turn switchin fluidicall
Do Py Aty S O SRR i REPaAT oI HR iiratity of
blehdipg ﬁlb]tﬁfoﬂlisl,ld’rﬁkh)ttye Bbrafidyros hrsﬁﬁﬁltaaiefker s; wherein the

supply/return swi tchin aratus is

ol oedrisE P Crityitin "SaRES by Rods BHPG F pdively change an
of@iingi ek dobfa ﬁﬂgtecqntaufealof the pdraliitly ros tfir€ @Bitain&e Ff®nf §uYPly mode to

supply .node tq receive node, dtoc
SR g i BEebH R eGP s By of firs
c@ftaifidrs Bdm eRbilambed B sligpdnnéecaidwecer@ae. t o supply node,

and vi ce-versa. 50. The system of claim44, wherein

the plurality of first containers conprises a first
58.UppITye e@rdnabNelhim a4 f Wh&éin red p]ilfth}Oﬂﬁ ﬁfst’] edntaidid c@hprises a first

| east one of. a first backu u on r and, a
SYPRSETEK Q™ BiP REBT sinar CRUaad T e SRS Sgpginer and
affirst Shckpp EELH Sort@iked higpted tb BéntBy Sdi€fitsf pibtddemate@APthe st further

a supply/return sw tching apparatus fluidically
C@Hﬁﬁﬁgd between (i) the first supply container, the

first sogdlyreurs GRitetife ippatiid fRadichllgitcoliled bet@Ban Qf tha first supply

first kup supply contai, er and a
TN Bt BIRBROieh J07 0 Frie D oms e Destoi 48R cgainer and
a ey bicRlEiS urMbuRtagien ahdn@l) SHeppdryity eﬁm&namgmﬁlmun g
appar tus | s ada ted to substitute q@ g % 2 ¢
sai d“atrendasiveg éetBrf“ Sé{“tFli‘lP%i‘PPB‘é‘E‘ﬁ VioRR 31 % fasu %ﬁ‘tt% pr&jtion of (a)
s@d ek 18ast drieSHF a Miak ksatugp ﬁippryrtoﬁt@ﬁiérainﬂ affirdt ®ack(p yet@h cb@@ifdr for (b) at
2ne of S@jd fir t sup ﬁ%@po ainer and .said first
FE T o 5 rﬁ“éus‘r‘Pé’ y cogiplne @15 IFSFRBE COSh 39, furt her
conprising at |east one of a degasser and a filter
51. The system of claim 39, further comprising at least one of a degasser and a filter

fluidically coupled between the first interface and said at least one flow control element.
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fluidically coupled between the first interface and

said at | east one flow control elenent.52. The system
wW@Rooghxi2me 39, wherein each bl endi ng mani f ol d oPCT/H82008/085826

plurality of blending manifolds conprises a

fl owthrough m xi ng el enrent adapted to aid m xing

shet wags lsy&&hﬂoff duﬁﬁlt39p bvﬁ&eiasefa&mlsla{dji@ mﬂfﬂl?lcﬁﬁﬁﬂ@ﬁluﬂﬁ@/cﬁ&ﬁending

material . 53. e system.of claim44, further -
“i?&‘%‘ﬁ?% %ﬁ“ﬁ&?esé‘tg?“é%‘%/ugﬁ neX'5¢ elﬁmF’?trag?Pti‘:fieBa%‘g’élPﬂ%%‘*t‘ﬁeen said first
piokcéss tnafetihlta@d sdebit gtocead thter@upl ed bet ween the first

interface and the at |east one flow control el enent;

and at | east one of a second degasser and a second

58.i | t @he §ylsteindif cRlnh ¥4, @thpt @shpisihyeen the second

interface and_the at |east one f]ow control el enent.

54. ¥higaLyes gh g‘fSt gF%F%‘?T gt a iyt ey ﬂ‘t‘g‘ﬁ‘b‘[yi %‘ﬁuﬁlﬁg fetween the first
idt@ﬁlﬁé arﬁﬂﬁa albaﬁ&lrmeﬁw ]E:@éliasaaialﬁait;dnh n ]t I Iui d communi cat ihon

with the plurality o endi ng mani f ol ds, . wher ei e

backpt E&¥Eqre Otﬁ‘h Fﬁ"%‘&ﬂ PerseAEa Bt Sé&‘)"gofﬂﬁeh ﬂ}“ﬂ’r"f‘ ly COUPE*d beeen the
sé¢BRdDinterfadel :ad tHelaDMas0bneSRiwdcohirblslenphocess material to

said first interface during dispensing operation. 55.

The system of claim 39, further conprising an
54.nt eThagsteinof @160 BUGrti5d U6 iBftistiy a8 lehdlioh€lbREkMAELES manifold in fluid

mater.ial copfigyred to provide sajd thir rqcess . .
PR FAPD intF ﬂ?fs"gurﬂli}y Pﬁ'éle g %ﬂ&foﬂén‘éh%ﬁ H?g’é‘%ﬁ’ﬁsﬁl& manifold is
aip@d &S hibdQincontdBEE v 68N filsendiesgmamnal ftekLd afst inf@face during
dgluralit of bl endi ng mani f ol ds has associ at ed

AEFBGLRHRS ™ hird flow control el ement adapted to

regul ate delivery to the blending manifold of the

hir rocess terial . 56. The systemof claim1, .
St RBESREREH e g oo PORRTG T S0r L bt GBI Wi of o third
pioo&s haednidi q@fipmed foopravitl®sdi® e@id \peocasshthaathl &dr dsé18y kherl % least one

rocess material jand the secon roces erial, a .
B athet Botos SR ot BRASITD TPt Moyl encing
nReifdlad ke hssofdted thBRwal 3 @i fifw edn@blbldmentidapied &drep@ate delivery to

deliver to ast one storage contai ner at |east one
H i rEHaS P P P PUCES S ater | ol and t ho second
process material produced by the blending nanifold.

8. e nethod of claim25, wherein said point o se .
Rompilstimg! srp ay Tuther SheP e Cborage G tatpiiahs S e
bRAdIng B)aniddld lte askivenebldids pemsifitg procks aatdphleaial e Wedohd process

manifold to receive at |east

the at | east, one bl endj
MG R (GRS Y BIB AL REE S PHES St e second
process material, and di spense said blend to at | east

ne orage container. 59. The system of claim 39,
S?u rt %é? Syé%ﬁ‘p‘?% icgi“ﬂd’ Yranggde felyftodf @eﬁ% (985 g 2gppiainer at least one
bradipf @albire prackR rhdd@iaBtnd ®asécond probdse Rdtenigl pradicédbg th@fblending
H%gggglurality of bl ending manifolds to receive at

onebl end of the first process material and the
second process material, and adapted to di spense said

lend, to at | east e storage contai ner. 60. Th
Ry ot it SRt af ARy, P B R A i PGy LGy at least one
stofi@e &dn@digend OB)tadlea ona@dispeadnd tooln@uplbndwia tht hledst s1@tblending

B B5R2E B0k 3R 3T TGRS BRSSP B hgsons s
nfatevihl@hrdtdysperse bdi@bldhdig amaakt b0 sttSage container.

59. The system of claim 39, further comprising at least one dispensing tool coupleable with

the at least one blending manifold of the plurality of blending manifolds to receive at least one
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61. A nethod for processing a sem conductor device

utilizing a processing station of a sem conductor
waelewpoz2manuf act uri ng process tool, the net hodPCT/US2008/085826

conprising: independently regulating supply each of

(i) a first process material froma common first

bRAOERBSiRBr8ek SrhatGRil bikBth@fdor(d proceds BRLEQNAnPLDGRE S dispense said
bgpéerlfl froma compn second process material source,
B %@ tepd

% BRI BN fol d in fluid comunication
with the processing station to generate a first blend

f process terials; perforpmng a first processin
6@1 eptfgﬁsytsﬁ@rggéﬁn& 25#1 au &‘fgSﬁi too‘%gl( ¢ go Yieaptpae E)tP‘Ef'i‘éf‘e%oélfaﬁﬁg at least one
bEﬁ@bf Q}B_fhiitiﬂr(i)céislﬁgath:ci’tﬂ,‘ ahd Eﬁ,ts]?w(n_& I@diceésgﬂﬂgﬁim @eidtideyl by at least one
egul at i su 0 ch. o i.).a third process
b%ﬁ%ﬁ%F@ﬂé$h?ﬁ#%}ﬁgﬂﬁﬁ8ﬁb %?%Hmﬁ?%kﬁss mat eri al source
and (ii) either (a) a fourth process material froma

0 n fourth material source or (b) the first process
6ﬁ'a i ‘éilth‘P‘i %‘?’h RS TS P e ot S 4 1Z1%6rPE‘2§?58‘cn§ fagign of a
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first selected discrete station during processing of a
first sem conductor device therein; and changing said
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