SYSTEMS AND METHODS FOR DELI VERY OF FLUI D- CONTAI NI NG PROCESS MATERI AL
COMBI NATI ONS 5STATEMENT OF RELATED APPLI CATI ON(S) [0001] Thi s
applicati ogggl@bRpriority to U S Patent Application 88
f1led on DoSimiRaR 5007 and entitled SYSTENS AND VTRV
DELI VERY OF FLUI D- CONTAI NI NG PROCESS MATERI AL COVBI NATI ONS. The

di scl osure of the foregoing application is hereby incorporated by

reference as if set fo g’l‘ﬁlwsl iR ]% H%BE VIE NTI ON
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delivery of flui I ni ng
processes, including processes enployed in senlconductor fabrication.
DESCRI PT3 ON OF THE RELATATEN R ' ONgS)cont ai ni ng
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cont ext of FREHEAISR tSGPERG R eom A Py GTEE7E 2354 &t irB FUIPERERYr oni ¢ devi ces,
the 251presence of even small anobunts of certain contam nants can
render a resulting product defﬂ,l 5 | ess, for its

i nt ended purpose. Accordingly, e.g., including
containers and delivery conponents) used to supply feed materials to
such manuf a0 ng Tee wrgoene ritventimit rebiges ob  asteha pac methodshér delreindsf fluid-
cont am nat i I i r y
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and any ot hemigeadysiosfabiieaian-t i ng cont ani nants fromthe containers and
del i verysconponents to feed materials contained within or otherw se
di sposed in contact therewith. Material delivery systens should

desirably maintain feed mapesCRIPTIONDIVHE REIATED ARThout degradati on
or deconposition of the contalnea material, given that exposure of

feed materi rav ht heat, environnental gases,
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f eed mat eri edngamigntsh eltguietne “kap entsiigd in Was t@tﬁtzf 16@1&: frroadly g iany of Vanous

shoul d be %Qﬂeﬁqléﬁ% ox%%ﬁ’sﬁﬁﬁhﬁ & n‘iaﬁufﬁé[?aﬂng ai]?d?gfuﬁﬁlstﬁﬁ{a?orc&%és feed

materials shoul d al so be avoi d Chem cal "nechani cal pol i shing
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surface is Eollshed (planarized) by coupling a physical process such
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components to feed materials contained within or otherwise disposed in comntact therewith.

Material 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
35  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



10and pl anarization of the wafer surface. [0006]1n a typical CwWP
process, various feedstock materials are blended to forma CWP
suspensi onytahehR27de! i vered to a planarization machine £1S2008/085826
application to a work surface. One feed material for a process
may include a silica-based abrasive, and another feed material may
include a r i ( i de
partlculateﬁﬁgberlgﬁgﬁgﬁd ?ﬁ%g@%?ﬁgﬁg%ﬁggpﬁéggmﬂ%%%% %hg ?%%%iam%be
proporti onsavelad. vary anong different processing operations.
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S

t ool PSP Fg Pe Ut Poﬁﬂﬂ@@a%@ﬁﬁﬁcgpf%flw tht gy sRoRg differnt RIeSEsHing
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at the seco I-on
processi ng wsilept ematnhe atuhiforot, btmalgemmslsﬁspewmnlfa aapidlpnge(b peiodwéfiaes Sorag/
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CWP tool 20 sim rst
handl er 201 BeidPrich Foe@e 49 ansiugriat P pagisplate romaigsyis [fugpansiong Tée phsaension 182,

25, 27, andpgedgf rucllé)@ghﬂgm(l ahmgcﬁ"i@gbé?&né Qgﬁbgﬁl)amtamé& b¥ 'Héetpn@rthe ﬂuld in
|nclud|ngaplura|tyo brushi ng and/or finis |g§]ﬁstat|ons fo

further waf @RS FRESE; Tage(e. Gre, MIshBy exgsicstvad suieding g, eng:-,u&glﬁ@glcles to

cl eani ng f o#xcgsaifé kiehCfofsas) vdichQaf) &al € fiRiBINdEIE ,agga@ﬁurﬂron s@peylms@)are
with the brushi n% and/or finishi ntg stations 30 awd{]tg associ

v e hand! PR 350 Kaate it BRREER P! PRI E ] BOUSRG s ae
i |1 ustrat edsubjecthd Eicedsie waarflyqaing &l subedantigipreldicddofficitavy aevirppahtbire faflure,
facility 40[0098] A CMP tool generally includes multiple processing stations, with each station
adapted to perform a sequential processing step. FIG. 1A illustrates a first CMP tool 10 having
a central wafer handler 11 used to sequentially transport wafers through three stations 12, 14,
16 each having a platen 13, 15, 17 on which a wafer is processed. The CMP tool 10 is designed
30  for sequential wafer processing: for example, to subject a first wafer to a first processing step
at the first station 12, while a second wafer undergoes a second processing step at the second
station 14, while a third wafer undergoes a third processing step at the third station 16, while
additional wafers may be loaded in a wafer staging zone 18. FIG. 1B illustrates a second CMP
tool 20 similar to the first CMP tool (L.e., with a central wafer handler 21 and three stations 22,
35 24, 26 each having a platen 23, 25, 27, and a wafer loading / unloading zone 28), but further

including a plurality of brushing and/or finishing stations 3{) for further wafer processing (e.g.,



5 includes nultiple CVWP tools 20A-20E operating in parallel. Such
tool s 20A-20E are typically located on a fabrication floor ('Tab"),
with feed ontai ners and delivery conponents |

sub- adj acent ?fev@% 6215, 'sub-fab"). A nechanical m xer 41 |geﬁ7g§%u?§)h5§%
mai ntai n CVP slurry in a supply vessel 42 in a uniformstate. The
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among the tB’@P%] 20 As2Bstpied ingF 160 L o BBIGH; rceryHar dyife prafustien pacilisy 40 |
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distribution ta t hr,ough t he di st 00
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10 anong different tools may be connected to one or nore common feed
material distribution tanks, thus reducing the need for a dedicated
hol ding ta h tool. Different CVMP station types

different s u%drag/m%gfr% other feed material) distribution Fgﬁ%gﬂ) y gszgf
gl obal slurry distribution |oops for nmultiple CVWP tools | eads to sone
vari abi l ity daR;S! ur I ; . I d..constrai
manuf act uri F}dé) I?lp}r oc élg érd?r:{g )F:e d%ce?t%@%o[m%%f‘%ﬁ%@uiﬁ?l %518 étgogr‘;’ (%Stt&(%h%%?‘gﬁ(of @7 09%5
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The use of highly concentrated feed materials is also desire
concent r at edisHRtORilePs far gattirledAdR fools tdnirsomp yaiabibytio gpgy ﬁﬂpelmcowgﬂﬁs

pr e- bl endedwCany @Bt afNensta0f Mbhathd g prd8Q Jfﬁm&t,w\bédausb% @Q@ﬁ&%hﬁﬁeeg )
by thOSﬁ@Skl||ed in the art, various conbinations of

foregoi iy cHEFY ﬂﬁﬁlés“’%{jétéoﬂ% fodedepidly vefiegar # %‘F@Pncﬁt tpey c’(rl(z)cSBﬁ‘g‘LaFet"H%’r‘fF of
f eed nat eri aiffsresrohemikigies in AFR2reaNCMP ofsl abid/6k-settibihsi Z*hﬂﬂgrr@:fraﬁeefbﬁﬁﬁ cbdl of the

t ext th d
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beverage prOcessing en cal
bi omat eri al slpurx)dutrtbum loamdarblempko@ftﬂe@man@t of @@lipld CMROwbld. bén alternative

desirable ! gl ARLRILDS LALEACHAY Bl 'f%gﬁ: DcaRploxdiehnb 888 bt such
NN

35materials to utilizing pr esse cont ai ni ng
mul ti - céhst Fanfigwatioprepais Bighaestsrassprigted wily neran FED{aENTREus tanks

[0015] Certahﬂargggg@géngmtagd @thgrpgqug{ngegtent i nvention avoid probl ens
associated with supply -containing feed materials to multiple

fluid-utili B pr o‘*@éé%al geé%P‘@teaﬂde%‘fe%%YétE’@%“Wg"nél?l%fiiffﬁﬁﬁt BYP Fagmigries,
conmmon sour Elﬁ&udéf/paﬁlcﬁlfa@r&ﬂlbm&[dﬁ§ QB oM R afdl §ze£ \tu bé’lp@hddzcﬁﬁscilffﬁélﬁ CMP

source prefer ncentrated), usin t.one dedi cated
bl endi ng naf?Pgd‘P di f8‘ie“ qﬂ@ﬁ SErRIEES A 8‘6?"%%6‘%8 ‘L"B’-‘d’f‘ ﬁ‘éﬁ‘%fe“‘rcé’ {259 g° 2
supply of efamttioprodcessswidhielg dine, tfﬂmﬁﬂﬁﬁhuhﬁzﬁ Rdhinbrg ofrfead f‘n@‘edal caditeiners, and

bl endi ng pr ss material s.in de . pr e g
mani f ol d asgvg?:l af“mé‘I Wt H S“‘&."fs? er g ‘Eogc%g%te‘% 3% maQe or“’ par”c())ca;es“gi%hﬁs

station. A soogntetedimamriblt lasiClomgst mtdmmmom @@teﬁ&cmmtfen ipeetblavdsd ¢omednticel a
first supply,.contakner and a first return container, and a

[0013] As will be appreciated by those skilled in the art, various combinations of the
30  foregoing challenges associated with delivery of multi-constituent feed materials are also

inherent to fluid-utilizing processes in contexts other than CMP, including, but not limited to,

food and beverage processing, chemical production, pharmaceutical production, biomaterial

production, and bioprocessing,

[0014] It would be desirable to mitigate the foregoing problems in supplying feed
35  materials to fluid-utilizing processes employing fluid-containing, multi-constituent process

materials,



10 circul ation apparatus is provided to circulate at |east a portion
of the first material between the supply and return container. Such
cont ai ner sywWRyudighi¢de |iner-based containers adapted fPéT/ﬂQﬁU%&éSZé
contacting, pressure dispensation, such as various contalners g.,
NOWPAKTM cont ai ners) comerci ally avail abl e from Advanced Technol ogy
Materials, Inc. (Danbury, Connecticut, USA). 15[0016]In one aspect,
the present invention relates to a process mat eri al delivery system
conprising: a plurality of fBEXMA ! alIADEEY] t 0 contain a
first process material conprising at Ieast one fluid; a first

i | at i .adapt ed | at t t f
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t he 20f|r circulati

aratus and a
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| east one bWé‘H@i‘h@“‘hﬁHP | EFOCGF%)GIEWIJﬂ}lhma WerrorpEpas 4t éaché?b’é@tls Htahlé?ld

invention rgkat@s Wit a&m@énh@dcemaolqﬁ‘d/ér\ﬁ%béaﬂg RERRE ASsourdPof M R EdndditSent O
at | east one $0| nt aof use, the nethod npr.i si ngﬁ1 circulating a first

process mat BPSt MEGH PEY Hgludt a| EtoRPIIR GORRLRF o 1 ¢ oS CORHESTS Fidot
ci rcul atd Oncﬁchm%mbhatbﬁ& \pﬁﬁiﬂecato cireags artime mﬂtoaloﬂ&é&@fnaﬁnﬁ Ibwwaéd thy/
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process nat &FF élancq Rt nécse%rtl)eﬁdg%rh oc'gtglgéé?’rﬂ?%f‘”icgfie ? 5 ?be‘féoéléafneﬁ apted £
bl endi ng nmamintgh domeding apredseastispongioh] ewh contariols @hement (. gblmwmgm
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rel ated wafer handfers. [0025] FI G Is as
i 11 ustrdinjendorfrrseaessomaerinds \ﬂﬁfb?@r%mp@e#@é%mﬁ@ﬁﬂ& stel OB ﬂ@oﬁﬁ@éﬁ’ﬂquéfﬁlal
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deliver theoieysthe féxlsrtﬁr?c}?sstng stgp, without substantial interruplion.

[0020] In another separate aspect, the invention relates to a method for processing a
plurality of semiconductor devices utilizing a first and a second semiconductor device
25  manufacturing process tool, with each semiconductor device manufacturing process tool having
a plurality of semiconductor device processing stations, the method comprising: (A)
independently regulating supply of each of (i} a first process material from a commmon first
process mlaterial source and (ii) a second process material from a common second process
material source, to a first blending manifold in fluid communication with a first selected
30  discrete station of the plurality of semiconductor processing stations of the first semiconductor
manufacturing tool to generate a first blend of said first process material and said second
process material provided to the first selected discrete station; (B) independently regulating
supply of each of (i) said first process material from said common first process material source
and (ii) a second process material from said common second process material source, to a
35  second blending manifold in fluid communication with a second selected discrete station of the

plurality of semiconductor processing stations of the first semiconductor manufacturing tool to



25processing station each of a group of planarization tools via a

gl obal distribution |oop. [0026] FIG 2 is a schematic di agram
illustrati %%Wf’ki ons between various conponents of gty eRasdisders
portion of a first process naterial delivery system accorél ng an
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controller, espect i delté/.d .V\QhZOOQ/ 076276PCT/ US2008/ 085826 [ 0028] FI G
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bet ween var(002id cobpaerwdnt scpahteatspdeeasy ofithpdpegane sbecs by be conigioed sfer
mat eri aly dels¥sh a&x&t&&m according to an enbodi ment the present

i nvention, | ncl udi ng a bl ending manifold configured to receive
control | ed @822lver Pthsf agpeds cleaurpsp ansl prafioginfenis mf ahd iinvention nfll sbesmere ridlly
concent r at egh, B @bhahe e':ngylggfqg scloatR 6had: I%]el;wé‘d(ilaﬁﬁgd a fourth additional
material source, with the rst and F e second material source each
having a supply container and return container. [0029]FIG 5 is a
schematic interconnecti oBIEAPEROCRIPTION ORITHEDRAWIRGEI ons bet ween
vari ousiﬁcorrponent s of a first blending manitold useable with materi al

del i ver Syﬁ’bﬁﬁﬂs a%ﬁ? HSI‘ nsgatsche(i:n%ﬁé ?J'fan 1& mg&(\){%&ln&ng ?ES?fCOItIVQI?ﬂOggleI%SIQ station

i nvention.
planarization tool having multiple processing stations, with each station adapted to perform a

sequential processing step on a wafer.
[0024] FIG. 1B is a schematic plan illustration of a second conventional multi-station
20  planarization tool having multiple processing stations, similar to the tool of FIG. 1A, but with
the addition of a plurality of brushing and/or finishing stations and related wafer handlers,
[0025] FIG. 1C is a schematic diagram illustrating connections between various
components of a conventional process material delivery system configured to maintain a first
slurry in a desired state via mechanical mixing or agitation, and to deliver the first slurry to one
25  processing station each of a group of planarization tools via a global distribution loop.
[0026] FIG. 2 is a schematic diagram illustrating connections between various components
of at least a portion of a first process material delivery system according an embodiment of the
present invention, the system being adapted to supply various blends of materials from a
common set of process material sources to various processing stations of a muiti-station
30  planarization tool, with some of the sources being configured for pressure dispensation without
circulation of process materials through a pump.
[0027] FIG. 3 is a schematic diagram illustrating connections between various components
of at least a portion of a second process material delivery system according to an embodiment
the present invention, the system including a blending manifold adapted to receive of the first
35  process material and a second process material delivered through z first and a second flow

controller, respectively,



10[0030]FIG 6 is a schematic interconnection diagramillustrating
connections between various conponents of a second bl ending manifold

useabl e wi {f3 | delivery systens according to cer

2 578 y sy g %ﬁ/ﬂszuosmssszs
enbodlnents 0 e present invention. [0031]FIG 7 is a scC
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conponent s Rib gt h?f(g bliendl ng, SRNLERL el ?{@%%Jn’? 1I\ﬂﬂs&gmgac£0ﬁ£egc%%’né Sbéatn\l{een

delivery systens 1 according to certain e I ments o
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portion of a fourth process material delivery system according to an

enbodi nent ?%501&#@%‘%‘{3’ qf mepsgie maigrials fiem a drshepdirseopad gorstniprd ma®Eel setssr n

cont ai ney s, arandhirEaY A damnh a&ﬁadaaqifdeuaxasgé%é Yyit it @bkt He S0dHdah AR Ssource
with a switchij nnduh$ $refera éiada ted 20to switch fl ow bet ween
b e R P

any of (i) BEpPTRreaTtPREIPRe AR ERMEPENeLng (i) prinmary and
secondary c@o29i ners;. § B03&héhdbe iRercGnnectist H&Q‘ﬁtnl iudtdatigy @aRde6si fveen
cast a por T8I SINEFY Oh dr oo oes har G ears vaFyPayer aniaecaherhg
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present i nvi@Hlon, FI%cl i frgematis dpprymedsinr dizgem ilustpdg goanections dietsen

and a various components of a third blending manifold useable with material delivery systems

15  according to certain embodiments of the present invention.
[0032] FIG. 8 is a schematic interconnection diagram illustrating connections between
various components of at least a portion of a fourth process material delivery system according
to an embodiment the present invention, including primary supply and return containers, and
redundant or backup supply and return containers, with a switching module preferably adapted
20  to switch flow between any of {i} supply and return containers, and (if) primary and secondary
containers,
[0033] FIG. 9 is a schematic interconnection diagram illustrating connections between
various components of at least a portion of a {ifth process material delivery system according to
an embodiment the present invention, including a supply container, a return container, and a
25  backup container, with a switching module preferably adapted to switch flow between any of
the containers,
[0034] FIG. 16 is a schematic interconnection diagram illustrating connections between
various components of at least a portion of a sixth process material delivery system according
to an embodiment the present invention, including a supply container, 4 return container, and a
30  supply/return switching module adapted to switch operation between the supply and return
containers without affecting bulk flow direction through downstream systemn components,
[0035] FIG. 11A is an interconnection diagram illustrating connections between various
components of a system adapted to supply various combinations of (i) four different process
materials supplied by pressure dispensing from redundant pairs of containers (preferably liner-
35  based) containing the four materiais (sixteen containers total) and (ii) two different line-fed

process materials to five different planarization tools each having at least three wafer



30suppl y/return swi tching nodul e adapted to switch operation between
t he supply and return containers wthout affecting bulk flow

direction % ¢Agunst ream syst em conponents. [ 0035] Fp&Gyyudshihidsssan
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having at | east three wafer “processing stations, the system

i ncl udi ng al%8$Bndi AErdkiit at magndfiedHey) wawrofpl?eol@@scwgmtdﬁgraahofoﬁlG
each planarigation tool. [0036]FIG 11Bis a magnified (left) portion
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e ke e
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14 is a tabl.gdi3¢l®PIENg paraneters of a wafer processing nmethod

applied to a ) o . _
[0041] FIG. 14 is a table disclosing parameters of a wafer processing method applied to a

nmlti-station semiconductor planarization tool, with a blend of process material having
15  composition that varies with respect to time being supplied to the first station P1.

[0042] FIG. 15 is a bar chart representing wafer processing time for various stations of a

multi-station semiconductor planarization tool employing conventional systems and processing

methods,

[0043] FIG. 16 is a bar chart representing improved wafer processing time for various
20 stations of a multi-station semiconductor planarization tool employing at a first station thereof a

process material with a time-varying composition or consecutively employing any number of

process materials having different compositions, according to systems and methods according

to various embodiments of the present invention.

[0044] FIG. 17 is a table providing test data, including processing time and dishing
25  measurements, obtained for various test processes employed by first and second platens of a

multi-station semiconductor planarization tool utilizing systems and methods according to

embodiments of the present invention, as compared to conventional processes.

[0045] FIG, 18A is a superimposed line chart illustrating a first time-dependent blend

composition profile, including flow as a function of time for various components of a blend of
30  multiple process materials, supplied to a first station of a semiconductor planarization tool

during wafer processing, useable with systems and methods according to embodiments of the

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

35 multiple process materials, supplied to a first station of a semiconductor planarization tool
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convent i onamatpiidcessesus. [ 0045] FI G 18A is a superinposed | i ne chart

illustratin fir ep C 03|t|on r of
i nel udi 269 f 00€V9]as 3& un?:%a Pnﬁ:c ? p1ctm% %ecg ctecf) 0 &gtuaé 80 et rem?va gf}ngstzoms)

bl end of  3& afunctioploéppisobms Qemﬂsérf¢raiob§h111:swmmra od firg statifn ofst platadtation
of a sem copduciQr, ainggeaﬁénzaénb@@ 2k ORIy dyf 1 ”Elsé’"g;foﬁéss REDEES R ed withouE
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[0052] FIG. 21C is a schematic cross-sectional view of a second example of various layers
deposited over a microelectronic device substrate, including specific bulk and landing layer
thicknesses, prior to application of a chemical mechanical planarization process thereto.
[0053] FIG. 21D is a schematic cross-sectional view of a third example of various layers
25  deposited over a microelectronic device substrate, showing a first portions of a bulk layer to be
removed by a “P1 early” process segment, and a second portion of the bulk layer to be removed
by a “P1 late” process segment.
[0054] FIG. 21E is a schematic cross-sectional view of a barrier layer deposited over a
dielectric layer on microelectronic device substrate, as processible with platen P3 of a multi-
30  station CMP tool,
[6055] FIG. 22A includes flow parameters as a function of time for time periods within Q
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,
35  [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

10
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m croel ect r @APE deVIG 28 insdpsciiasy papamietsrs % @ faspen L dimeder tote Reripdiariihing
mechani cal @l Boakdoad! jabRp T@Qﬁﬁﬁmﬁ 8heh@d &@w Afertay BlcRidhg tahthiek pR&sSs

ranges (in |dl oAngstromns). for | k .an nd| ng | ay [0051] FI G
21B i s a schf b C‘érﬁ%shs"z%ébceu ‘r‘f&?‘e Paéwlﬁflzea LF‘PP‘%’P“&PQE%%&“%‘F) VA Bus
| ayers thite [pekbds Qfat@IAR pre@urftr GaARY @ Clisc@nibl PeNdlE 6izés diSibiitRh Epeak at 50

i ncl udi ng SPeCIfIC bul k and | andi ng | ayer 20t hi cknesses, prior to
appl i cati on"0f"4"¢heni cal nechani cal planarization process thereto.

[ 0052] FI G Ress]i s &lG bk imtides precass-fooqhiaon@ts aya Bwnct@h ofitisedorige periods
exanpl e;of r t, e i e

substr af, R B GBI IRE ARl G S ubReblel R BRLGACHLES o
prior to apmﬁrtllf@aﬁillfbdlb@ﬁutamdh@fmbc'élhbt%éhlarfﬁ@%l22|6F?éﬁaqw@a@<iléﬁypldoeéls&
thereto. [ 0(%5[](151'1{%1'0(%;51%3{'81%31 blend h@fﬁ?—%ﬁ;ﬁnﬁﬁ&@@ Ting Cge!:cﬁ)lﬂ a‘lmdvt'hﬁéfv ertrlanmg
third exanpl e of various layers 25 deposited over a mcroelectronic
devi ce subskytfissizedlishifpiing poffss(@richar ti ons of a bul k layer to be
renpved by mosdtl eard. mA@fonessastaa@m ositiR 8l iFFoSRESNEr POkt drdNued mblhe
bul k | ayer to be renoved a "Pl |at e" S, segnent . 0054 FI G
21E is & sciaiiist PPF?%@%%E{ AEIEn2E A %f gﬁf‘garﬁr ‘ePsepbls, aith &t
over a meéth@ls @acdording tb &yreiis afbadinehn ef de et Biveéheivi diec®d bsdemb/iuctas
processi bl e, WI t hzaf?légtﬁg P3 of a multi- 30station CVP tool. [0055]FIG
22A i ncl udes YFFBW' P paraneters as a function of tinme for tine periods
within O tol0860 seEEﬁthéB(Iabvuﬂe@fat tblé of cpmmiticiah nfarnbli@nie decpnd ¢iEsls and
material i “ﬁ‘shé&%ﬁ& S nduldd- éoﬁuséfPJeﬁPF% n%()ﬁrio%{;ss %zﬁ%ﬂfss&flo & téd‘gs WﬁZX”
i|lustrated particie size distribution pro

first pPbceSA%R ani Y ABCE derable vith gipierng ol rlftade paserding tqo‘atrlﬂliS@méO@inzrés
di st 1 but i ogt fEakeinERich ANKRLELehicon Dk AOROL G2y ncl udes 11 ow

par anet ers as UnCtIOI’]O tine peI’IOSWIt hin O
[00 1] FIG. 24 is a bar chart deplctmg copper removal rates (Angstroms per second)

obtained with multi-constituent planarization process materials having the same, or similar,
compositions as those disclosed in FIG. 23B.
23
DETAILED DESCRIPTION OF THE INVENTION, AND PREFERRED
EMBODIMENTS THEREOF

[0062] The disclosures of the following patent documents are hereby incorporated herein
30 by reference in their respective entireties:
¢ 11.S. Patent Application No. 60/916,966 entitled “SYSTEMS AND METHODS 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,
35 2008 and published on November 20. 2008 as International Patent Application
Publication No. WO 2008/141206;
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to 120 seconds (at left) for producing a bl ended process materi al
including a second process material precursor having the illustrated

particle sigpfdshkiibution profile (at right), wth thepserithosssas
process material precursor having a discernable particle size

di stribution peak at 25 nanorret ers. [0057]FIG 22C includes flow

parameters as,a l%r'é”%ﬁtbn‘?r}q é9!38‘f‘9 Erblfle& dﬁ'%nﬁ%\'b&% AN REDsRBLR %;’Qg]n%o

seconds (at Ieft for produc rocess naterral 1 nc

a third process ﬁ@U@MﬂéﬁDﬁE@Baﬁﬁdﬁﬂh@ﬁﬂﬁﬁsﬁﬁbCDNT&Eﬂﬂ%&%ﬁT@Mﬁt|cIe_
size di S”'bu.t-'ofﬁ‘spf hdok ENG2L7, 1fst~391ﬂ4)e it h-AtPEng'i‘Uﬁd Elﬁﬁcﬁ%%H { &f
precur sor havi ng i scernabl é partic e size distribution peak at

nanonet ers. [OoﬂﬂFﬁP@ZH@@IﬁEﬁENﬁEé§K¥N@EBABBKIES@WUbﬁRéﬁEREﬁél%Eﬂa

functi on of t'o”EUfsorPatfeht”ﬁoP%@bﬁjfbi ertifle- %ﬁ'EﬂdI@%LWIE&B (\I‘i’éAi q;(?]I)ISItIﬁfG

first, second, and third process material precursors aV|
parti cle size du%@MPQ&W%S g8 PR@SESY FQRSTHE (A REMPY &5 OFARIPMETHIN

conbi ned to vyi ellg[glaygtgmgdependent process material blend, with
superinposed first second, and third overlaggin article size

di stribution frdfSieaent Np. $578HPS entiflegh BRQEESS 1§65 -MECBANK A

conposi ti onal lrIfCﬁL,IBBINCOOFfACSEhﬁCbNDﬁtT@RthHE@d rrulti- 15
constituent process _mater] dengm nated as " St anda VAZ" useabl e

with sy%q ems And”retAsYs N&c éép%’%ﬁg etiged; g Fﬁ@}YECéhbMEFHéH{%AIOfPQIH%HING

present inventi crOMPOSHI@NHS FOR $£BA REMOVAL OF IREMUSETRINEIBMEZAt | oN.
[ 0060] FI G 238 vides a table o ositiaqnal information for
second, third, g[ﬁg Pat en?%‘ﬂﬂhfz}liloﬂﬁf’d{%gg%%fﬁ?dc@ F'l‘%lf"lyt?’ﬁe?(r)(fp 'pl anari zati on
process mater joal tehan@ai e EApplisatioV AE- PCT/ULD03/8556 D, entiddid S TWAR-ILATION

Une.prosent i vl SR ATFRCER oDCERF e ALctaY  GEHRERh AMEPTONT i

[0061] FIG 24 |SP%ISE]I\T(}:MHRRSGQBPIGCAWI})N3)D@1M of emowiad 1, 2008 @sd published on
(Angstrons per SEuC Rdi) 2(5?1@ ﬁin?e?%umaﬁ Bor! Ak#lfcﬁt‘i)dﬁ%bﬁc‘d&& N@WQ&S@%&@Q

process materi al S ons as t
di scl osed in FI @ndZSB 25 DETAI LED DESCRI PTI ON OF THE I NVENTI ON, AND

PREFERRED EVBQDI VENT, éher E{F&%}% 8062 INED 3&!@5%66%&5@33 efthied RENTEIR QMDY

pat ent docunents are por at ed herel
CHEMICAL MECHANICAL POLISHING COMPOSITION AND PROCESS FOR

20 SINGLE PLATEN PROCESSING,” filed on June 6, 2006 and published on December
14, 2006 as International Patent Application Publication No. W(Q/2006/133249,
[06063] The present invention relates in certain embodiments to systems and methods for
supplying fluid-containing feed (process) materials to multiple fluid-utilizing process tools
and/or processing stations by using common sources of different process materials (at least one
25  source preferably being concenirated), using at least one dedicated 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
30  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

35  supplied by different process material sources, if compatible with the desired end use

12



30by reference in their respective entireties: U S. Patent
Application No. 60/916,966 entitled "SYSTEMS AND METHODS FOR MATERI AL

BLENDI NG AN fhsaHBUTI ON' filed on May 9, 2007; | nterpati; @i nssszs
Pat ent Application No. PCT/US08/ 63276 entitled "SYSTENMS ANP) N@‘(’ S

FOR MATERI AL BLENDI NG AND DI STRIBUTION," filed on May 9, 352008 and

bl h d e e a 1 O
T v kil Dl N A S s

" RETURNABLECWIRE%@@?EWB?{@WWUM FLU D STORAGE AND DI SPENSI NG

CONTAI NER S8dEM " Sydibni anBdfe@idls Nordify £88i06ditheRObE thé Bllsen RFARA HSviAND
METHOD FOR M NI'M ZI NG THE GENERATI ON OF PARTI CLES | N ULTRAPURE

LI QUI DS;  5Mungrays begsgfiig,{pclyging: 6 395, 194 entitled "CHEM CAL MECHANI CAL

POLI SHI N5 COVI?OSJeEﬂI Sariiley PRGEEPSf Fioksd ItV oREMEMAR L hutiliZth OhloM
THI N USI NG SAME; ' C%SmlPatent No§ 65579S 79§ en% itled " E’RS&I%SS FSOS?

CHEM CAL - MECHANI N5ty CRIpNE ITareralelSEM CONDUCTOR WAFER; " 10 U. S.

Pat ent No. 6, ﬁg%nﬂlﬁﬁlg%de@lﬁﬂenapbﬂﬂo%n MEQ—ME&:&MR@&;&-M\E@ during a
COVPOSI TIONS FOR CWVP R éir Rl DI UM g l\g\:,lf MS;, " U S, Patent

Appl i cation No. CQB?%@L?S 7Ry eigeae“B??nfi‘é?F?b FULRAOCHGISFIeP: | nt er nat i onal
Pat ent Appl i cat | @abliNg.opR&ikAtdn 240 Q84 B A0 hdilteddd ﬁﬂo&ds SRRk bdsZ AhdthdN fidm
PO_YI\/ER-Kgl LI CA Dl SP S ONS CHEM CAL I\/F Eh S PCLI SHI NG
SLURRY APPLI CAT|%N§1 P &Y AT AR ey % | "%%z“’ §UHEBY i shed on
August 7, 2008 maﬁimgasena’tanpmahbePaﬁtegmy Ampdnirated inareridRUb bk bRbded e Howith\O

2008/ 095078 and er na [i.cati on No.

PCT/ US2006102203" en '%‘“’lreé‘9 ﬁﬁ‘éﬁﬁﬁ%‘ﬁ‘%s)ﬁﬁf EWE@%NI CAL POLI SHI NG
COVPCSI TI ON AMD @R@@E_&‘g&hEﬁﬁd 20 ShrNGE rodeEsATdEN aPRRDE SShdGents.f i | ed on
June 6, 200@0@§1d pﬁ& b%shfietght%ﬁtipgig,&gp 'i?]fustrating connections between various components

15  of at least a portion of a process material delivery system 100 according an embodiment of the
present invention, adapted to supply different process material blends to a semiconductor
planarization tool 20 and comprising a plurality of processing stations 22, 24, 26, 28, 30 (as
described hereinabove in connection with FIG. 1B), with at least certain stations 22, 24, 26
including processing platens 23, 25, 27, Common containers 101-105 of first through fifth

20 process materials, along with further supplies 106, 107 of (e.g., line-supplied) process materials
such as water and hydrogen peroxide, are provided. The common containers 101-105
preferably each include a collapsible liner disposed within an overpack to define an interstitial
space subject to controlled pressurization with a fluid source 108 to compress the liner and
therefore dispense process material therefrom. Such pressure dispensation may eliminate the

25  need for movement of process materials via pumps. In alternative embodiments, various types
of containers and pressurization and/or pumping means may be employed.

[6066] The process material delivery system 100 preferably includes a dedicated material
blending manifold 111, 112, 113, 114, 115 for each processing station 22, 24, 26, 28, 30,
configured to blend various process materials (e.g., from common containers 101-105 or

30  supplies 106, 107} in desired proportions, Such blending is preferably performed at or near the
ultimate point of use, For process material combinations that may be reactive or otherwise
incompatible when combined, maintaining such process materials as distinct from one another
to be blended (in desired proportions} just prior to the point of use avoids such problems. As
shown, each blending manifold 111-115 may be disposed at a “fab” level of a semiconductor

35  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

13



14, 2006 as International Patent Application Publication No.
WO 2006/ 133249. [0063] The present invention relates in certain

enbodi ment g4 QueyeiRNMe and nethods for supplying flui d-p@ﬂhg&o%@m
feed (process) materials to nultiple fluid-utilizing process tools

and/ or processing stations by using common sources of different

process nat anilp%he?)Is((Q.g., ﬁ"eiﬁlé tdegtqgﬁgrs, f%ﬁ/ c%%l %ﬁggrgs[e feﬁr) @'p%lé( mgtgh%i gflialell;y Os?Istem

concentr at edg, usi ng at east one dedicate endi ng nmani
each proces&0hmrylbe gispgset wishize purpble prelgeiirat i0hg supply of each process

mat eri al topgggh bhﬁ@fihﬂgmém?mm_@omﬂaa@dse_hh@&qlsmlweesﬁ%ed@hema@m ok N
desired proportions in each blending manifold associated with a

di fferent prBOBSEVEBEF 2EARgRddp reairc e dply oy ofimaesial aof gergiit sy raaterial(s) to
mﬁl ti- ﬁoznst fdnth@ﬂ&ne[)d’n@%‘as 313@5 @mbgdiﬁeﬂfr,_a?/ bllblglilfgi h&difloRlt i@€ludeP agfiRr @blofduit-

t hrough at ast one bl ending. . manifold, to mnim ze constituent
Separ ati on SRS TRTIA RIS BUIBR TN STTTUH S ChESEpoRER h Herane
si ngl e pr ocessforht@ipriads @0 rdr ahdie bips o ubdiub ditt@npat.] ke elbbotid) elethat are

anot her, w thout, causi.ng substantial chem cal reaction, : . ,

pr eci pi f at 1 s L6 CdSgP AAAR O A RIBAR T 8 SRESHpl At g
di f f erent (eefgrablydomedt matega} thpr ue essrepdive mithltls mgerdEge be bedaifedr(eR.n
w1 haye diffél GBkin® SRR kbARS: Gﬁ‘fﬁaﬂ oA | iﬁ?r d

in mul t:'{-constei%% uent. process mat erial's gSsuig%H(g]gﬁgéi% [ ?sgtr%glr]f? oA
process mat Brdhads & blaekc eispolyi¢traflpmipraityiens &P MEDhint whichdesipyseeharngld ays defined

_appl icati OnEhrdth Q&ﬁreﬁmﬁqwﬁﬁaﬁqs s_@éh e{selﬁ&hinﬁlg%r RiifneS SA gﬁ_ﬁcﬁﬁé Abnifold may
includes a plurality of conpositionally different constituents.

[ 0064] Syst efEhesderiude b efssewsdlom 75l G TR SerPrie NElkes ofuch Frempy eswhiget
i nvention pmenial® aGidfRfiOitatian striyto$ waﬂoﬂ&dyp@ioﬂ Ensdes $uekl BCdeR@ibed herein may

vari abi H’ty itﬁ sug%é of .rgrc_)c ss,materials to nultiple
f1uid-utd i 29 G PEER L st Wé'il“iaé’}?g’f‘agerati ng in parallel;
enabl i ng pr@6e8s nmal@ri &l progdgdaisi striydified dorthetoviashad castyainfutiaitamingohe
tine d“.r ' NG5 @erfi Ip t NQIHQ}HI?S c%%tﬁg relflg lare(ﬁsi?sbll’}ﬁ aﬁg'etql tg %Irﬁ'x%l?ﬁj(%toggrag&valng %))ntrol of a
processi ng step; enabl'ng optImi‘zati on of sequentt al
mul ti - st ep pmowesdispgeropervatlibo rppreapiat beenef skidipd Ok attend e fyythet doailed
and/or fromd.ayge. to layer, to maxim ze throughput; enabling use of
any nunber of highly concentrated materials to be blended (e.g., with
one another [O88R/ or Bbtgrer erehorigtent vk rituidrcoataininge pYipens@penysised gpngerial is
el i m nat i ngmkifRinBE@R0a fiktaMAlY BHArRARSRS: PRdi§khRMion 4 hdGe TRANS TS
[O065]FIG 2 is a schematlfc di agram i |l ust ratll n pgnnect,l ons between
various conbgRdist Lo a point of use, such as in a process tool or Yor dispensation to one or more
containers for material storage and/or transport. In one embodiment, a circulation apparatus
may include a reversible-flow circulation apparatus with a flow path that includes the
25  collapsible liner of a first container and the collapsible liner of a second container, The process
of circulating fluid between containers helps maintain the fluid is a substantially uniform state.
Process material requiring circulation is preferably circulated from one container to another at
least once prior to dispensing to a point of use. A preferred circulation apparatus includes
components adapted to permit pressure dispensing the contents of one container to another
30  container, and vice-versa. Alternatively, or additionally, a circulation apparatus may include
any desired material circulation components (including pumps, positive displacement pumps,
peristaltic pumps, piston- or spring-driven devices, and the like), as will be recognized by one
skilled in the art.
[0070] FIG. 3 illustrates at least a portion of a process material delivery system 50 adapted
35  to circulate a first fluid-containing, nwmlti-constituent feed material to maintain its homogeneity

prior to controlled discharge of such material to a blending manifold 95 for ultimate
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15 of at least a portion of a process material delivery system 100
accordi ng an enbodi nent of the present invention, adapted to supply
di fferent terial blends to a sem conductor pl 1

tool 20 angﬁg@rﬁ%ﬁﬁgﬁng a plurality of processing stati oﬁgﬂyiﬁ%%gﬁ%
28, 30 (as described hereinabove in connection with FIG 1B), with at
| east certa n L09: essin | at ens 23, .
2527 Comiipiiein) B Eeetsy 5t 9B EPHRED RRARERRPR; ReUENE B
mat eri al s, sthrogeg andyar Hrapgpott Wentaiwf;blqr@sdlmssmgwwoa)fpa@@glgg tool employed for
i ne-suppl i g gaenﬁﬁgosrm J1aLEh ae§de§lﬁ9alfen§1§ 1%5@9&?1 'ﬂ?(ﬂ;! 0 -nggrfm de.
are provided.” The commpn_containers 101-1 erab each 1 nclude a
col I apsi bl eStPIRFFetor@ingiIsh s B SHittTh Pk llﬁhd@\ﬂdﬁ%&?l@%t%mb@wlﬁéo%{ﬁﬂef 51 having a

interstifi aksBRAGEAs 32 bbr@sﬁlnﬁ; 2 i AMthEheP5L S & Ulrdt Zafi bRV oWnles3as fidriakdl
source 108 to conpress the liner and therefore dispense process

Tt erial t hBFEIeR I et g8 S eh Ol T 34 iy TR PAPIREOR Sperebly

25need for foné el thafftheDiIGCBRS SMBdoethit G}Jréissdﬁlzﬁzoﬂlﬂfw& fikNsealhble VBl \68 is

pupi ng. meaH e it et By de: SP0eRar T8 e bR dfin MRty
system 100 pmefred ablhy linacidufies te agsly catt.ﬁmbr IFht ey ﬁat cdpl Wnittted go rransubpdy d
:]3'(])'1 C(])-ﬁ li’) gll,l‘lgbe Ciuntjéll %%l 1%(;172(1 var |ﬂ§ ﬁgilpoup 8as(§fze gs 1.e. ? effﬁul ? epass’age%‘ peumginc rzriﬁl%dn
cont ai ner s 4@mun@Btiqy betv@gn ﬁnpmrloe§5 4f0Be ﬁﬁ@?)lapsmledetsn 54eemd prﬁ@pdmhamn or
Such bl endi pg,f Sordhi 7" @Jﬁ'&bn&ﬁf kR ﬁgq“b@t”% N&gthd tﬁla@ e Fils MBS PRlothe

of use. For process materl al tions t reactirve or

ot herwi se i W&gapataf mE@f%@Hp%%wehéﬂdo aigei ﬁﬁl&pﬁriﬂg @Lﬂfﬁorﬁlr firetessade or other

material s agngh $b |nﬁ9tbefp6§mn9@ﬁ> s@ﬁl@twbegm 5:0arBBeheRU8e pdrfindd® S BiRGupply
proporti ons) *ust iior to the point of use avoids such prob| ens. As

shown, &ach®BHEREHT ]n‘(j S Weﬂ‘fllbei"l%anﬁﬁ’y disie a‘i“é‘ﬁﬁ%‘é‘ﬂldétsl’%{‘sa‘llf’%b

| evel of a g)emconduetsgmteu&%@rfmﬂﬁsmcmgesf aaedalrh topntaihgt PAIC Rk Yat € ineLr @Ne
fl oor above terja nt ai ners

il oposad at SERRTET SERiT T bietere Rt Rhe) b0 B BRES T Gl oty
desired cocqntmenm; mag dgfer irf vdlungy sateddg alsp@nsgion frypeworcaap torhel deiremspdcs,

etc.) of th r S se t
Ui b e et FLbBlghS (R I ST Alftheb 1 RRBRSP oo th oo
herein %(houmtab@gcen@@@dewllﬂmmﬂmme@d@ awith efsemﬂl mﬂsbl@twoul@pu%shsposed

arranged t Ot R6RkdbE. Wéet:én@lcgp bd QWRe®lo (HBSRIA @Antaﬂ'@fjﬁp%ﬁm&lu@é Qrfhnd flow
material (s) to 5 contact one another. In one embodinent, a blending

mani f ol d i nRFHERB R eI GIonEIRETion befapemihtigtese Q3 teaeqend paigpsible liner

mul tiple fledghaG gémaelcst:nafgasx rdniin A6HAtiDes. RABAnABEInd alpbh&m:hrﬁbg extend
mani f ol d coggm ses 0 |pe or con@wt fitti t ees,

i ngs (
el bows, et clTyM{H4pcoR &pgp f%’é&tﬁf Figr Plrrireny et AL xR S
cont act 2pneAa ﬂpltolﬂﬁl‘secoﬁd frhle polotheg s¢rBdtic @lag b Sirtpdr @foetdadbinytedsafy RBREmOfication
materi al s thegmh e.hon: feact “tscomeng the materials to be contained
(e.g., 10 1'% cf) T REERY TA° 6RE @nbodi nent, a bl endi ng mani fol d
conpri ses a[ODM]oromlaymervalsetsrmuﬁr ge (podded ais rascbérgtck reifirn conduits 71, 72,
pol ytetrafl y oI I ri re. definped
t hr ough conl\L/é nt ?‘%ﬁ %0??%8é| Fﬁéésm u %g&%gﬁl ?fﬁenﬁlh&m n?% %ﬁg‘fﬂgﬁté b
bl endi ng maitirpdiced taghe sysienp ﬁfévporlmienl@me obihy canfentp f Ptdeﬁst dre gfpthe eontainsts S1.
devi ces3euchy aSciNalaN&SeondHCH ARndBeREL G NoBRbn T iBHUR! 2Rl i P0REd C
actuation. Any of various types of sensors such as described herein
may 15be f ullf REFIEERIEANIL0HC RPEGIABRTETF SR FHhPRERT FOISE. /7] U] PrEss 2
i's provi dedmhsris mewlsbrfsbleﬂa mremometpmom 9rcﬁidﬁ{glahyof RietRdek SoARMEN Und

the inventio rous cQ nts are i rabl t o. enhance
oper ati on aff C‘é‘ﬁ’n ‘8|"°‘8F‘“%%8?n%§‘?’8‘?“a‘¥1 §9§’?‘”‘é1ﬂ? “\i\n gla“B dPprEeTat ey

by one skil teadolien6t.he art and as further detail ed herei nafter

35 [0073] At least one pressure source 80 is provided in selective fluid communication with

the first sealable volume 53 of the supply container 51, and with the second sealable volume 63

15



20[ 0069] I n one enbodi mrent, a fluid-containing, nmulti-constituent feed
material is maintained in a substantially uniformstate prior to
di spensati g, Jofo,frsPlsendi ng mani fold and thereafter to @Bb@ooé?(fsséﬁe
such as in a process tool or for dispensation to one or
containers for material storage ancUor transport. In one errbodl ment ,

a circulati i rsibl.e-flowcir j
appar at us &‘}ﬁép&?ﬁ %\Ffv&%g%ﬁ%t hlggﬁog%ﬁ?e% gﬁ\{ h"é:* 1 aﬂgo%oqq%!xglgé fgﬁé‘l'eea%q %ng rth%f
a first contoafaivers Hnél taﬁevab@-‘: BB bYadve| §3nie selerftively oparehirdtocensh ai fiveyr path

The pr Ocessbe@\{leeﬁ Gl 'off@;])rgsls&fk gm%%%ﬁ'd’]thg ant QEIQIQQ §paaee§3p\§a %Hlms %'1 gs,
the fluid is a substanti al uni form state. Process teri al

requiring ci‘“td(fmh&’f PRSFRDIe 40 fﬁleégF ereapTeyrog] the fistiedwly %Péﬁ?ﬁé e eairiai rikgwiteo

anot her at {£2%4 iOREEtRIY BErabl®obpSPEMSH fieh bebvadn BRiaMbasPbneps@surdource 80
preferred ci rcul ation conponents adapted to permt

ratus i ncl ude
pressure di SPebfsiryd tSFPZaI%g’o“ﬁi‘cér?Sé’iacan%‘H% T SRt 4 Auther operghls iy isfeaseggpssure
cont ai ner, f&f thaise@ni edafible sﬁdcé e:s fbad ve\ae&aiy Efth va.ldel 83.i3anaprkfgrabl@ a three-way
circul ation ?‘ppara t% ¢ desi r e material circulation
conponent s {1 net dy ereﬁugﬁﬁlm 08 ?‘t”i“{? ¥ |"§ﬁ§l"53%srrent punps, peristaltic
punps, pist@f7F4lor Ppei tngp@lmouaﬁthdeystanem ttenttcdlitien lcoddelx 73 amy e kvacipged,
recogni zed S a 7 r at
| east aﬁgor %(r%pg CM“I”L guecs}éh hg%heer‘%;@lét %fe‘% @e%%’ e%t"ezjl%egg&a%é%@eﬂ %Fé%
circul ate acoﬁurm@tcaliqnuwdl bo wireuilation gondpiti[73.i Too teogth tand diamfteeef thatiequlatipn
to mai ntai n.dnl§e @M@@%&%d% bﬁa{’udé QdQs‘&Q& C&ﬁ&@ﬁktﬁéeﬁqm%o&&n&%h 61.
material to_a bl ending manif for ultimate dlspensatlontoa
process t 0oPnOY qesp optigngl é]tOWefFﬁtf\lf@P%/ele‘P@tsa?ﬁ@Pﬁéfﬁm‘fﬂ?l IRKing plegess Gacthow),
mat eri al st ﬁE@Qg&arﬁiB&!/ P Ralbes AR rcttsp&ékﬂ&ﬁhxﬂ@lé €i%dulati6f coddi BRE BihhitE mixing
and/ or Pack tool enpl oyed for dispensing and/ or packagi ng
bl ended!ha P‘h sdestidone or nmore suitabl e containers, such as storage
cont ai ner s)[()O'?ISI]e deﬁbﬁiﬁtﬁ@ off nigd q,dte& 0, prlﬁ&a&&emﬁﬂr(eg] asgnpp{:gh as air or
cont ai ner havi n rst hous
col I apsi bl em‘m‘c?'?%rm%‘zflqu& Sfthr %Stwat%aT L'IS uRPifdcpom Zegﬁ f Hrgﬁiu% e R’
the first howsgngnbit &indalydis, fandsit 85 ohd @apse bl wedsmrze(m Mdu’jr the pdeSuBiOf)
housi ng 52 s sy gefaﬁﬁ@ta{;mmw ase'@bﬁ% EV kst th@éagat Eafa% g@ﬁger S#o é&h&&a&

pressurization o I rst Sealabl ective
conpr esa0 t heorgiqorod p fiesofepdpaiprinl Gom thediners4 tiamh thedirss Biychdigs echldmgél adyalve

feed materif jnePMt 3lARMioh Roddd 7b] U!ﬁ{hm%ﬂ &ﬁ%ﬁﬁﬁﬁéﬁgp&mh&a@&@ m@ernué;l
A first cap 56 fitted to the supply 0 container 51 includes a

f1 ow passag@clpde grplyinstnrgsrized uid e <ongsys pEPUAPHPIE diges piyjnger housmg and
communi cat i @iplRethwesals taheefion eﬂaialoxﬁlac%es;)fde\tl&e of fe&tfaniead FerRSdoRIpBshldgNes
54 and a first dIS har i

retuyrn conduit An optignal first dip
t ube 57 naysaé’sfifeé}‘n‘& NS é’%‘“ﬁlﬁ%d’ i SpretE dé%{i‘)“ ‘B%:h?“ﬁ%*) A ge P%%eﬁ?"&g syah °B‘F‘atf‘ﬁ‘e
first ced | apsbbleevalierrets foditibred & disallew thiie peawdilda o WMhapéndmga{anfffdwﬂ
scal e or other sen ) be sitioned t ense r anot her
o ur bl o B RERTE oo T i B BORPLHIREAAREN Tl B B iR hucRRE S
whet her bef prrmit antliyvorf dicst iferd roateriol toagntas rihaasedordi ®pemibkt lingn 64 [0®017311]8tUTlhe

3¥525L”S fgnzc}bgfapl%{ 61 GHUHESaide %E%Hﬁgcé}‘i{@é & &%Lth@jsegon?geaﬁﬁ% %&‘cesésnég'tﬁé

Identical in char er to e su cont al ner
Al t er nat i v&Wﬂpstwlméﬁﬁﬂﬂwtwnﬁhmﬁei‘\ft%la swEfipied| qnfoppt Oif ﬁl%@?djmeteml has been

mat eri abe, QhSRESAE AR LiXRSHionOfondhlY 79t hRr oﬁ@mgqgma@p@@t&mr&h%w gt o
t he supply container. 51. The return container 61 includes a second

housi ng 62 Prewurzshlar i Heplisd Gemdidt att PRpETsHresquicR &P thsopsh Gendpit §2, valve
second seal @fl@nao@! 88yRnS Iedhs RAS 6 tb ﬁ)ﬁil'sﬁiﬂ% VReRcond S Gpaeald3 6 bheleby

fitted to the return container, 61, an ncl fl ui .0 assage
ber 1 4§ g, SRS Sis At e bt et i uie Gioud b SaElG
col | apsi bl 74 anteslvé? iatacheairseapndodisThar ge or ret ur n condui t 72. An
optl Ona!’:S Seﬁ'ﬁ'ﬂ?ﬂl di E’hn;[ (l)'lp%%tignél statds o?eacg céjntJLI{egr)gq t651may esu t(Eoa an6g63 répggtedly

over time, depending on direction of circulation of the first feed material. The names “supply
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35[0073] At | east one pressure source 80 is provided in selective
fluid communication with the first seal able volune 53 of the supply
cont ai ner th the second seal able volunme 63 o

cont ai ner %20%0@6%’#86% bet ween the at |east one pressurifé @Q%Pg@hg%e
and the containers 51, 61 are valves 83, 84. Valve 83 is sel ectl vely
operable to | tween t t ur e
80 and the TRror ey S tRahg" e W ol BR5 1 MGRRE TGBE BRULF
oper abl e t oinfepfedde e imgwg ar émerp@nfi t Pee dontainer fsleél aby be Hkde ﬁQ@i wr@h Eirst
vent 83’ Lfeg@z\ﬁ‘at&@al widle \4@'0&1@1 Settainsr ﬁeé lelﬁew ﬁé@llnbfalﬂ'g%gfb |Eﬁhér Qodtlif ofboth
fl ow path between the at |east one gressure source and the second
seal abl e sp#EEinGs '\5/}\ dlc By et ©mged Bem By dYTem tReWhepaepiiide apd replaced

rel ease pre&ﬁﬁfpanalﬁmﬁam@f@wa@mﬁ@ lalame@wﬁlﬁ)ﬂ@efe&ﬁnat&laa vent 84’
may be replaced

Each val ve 84 | s prefer ree way val ve,

with one or[%ﬁ%?r]e t\'ﬁg es\s/é??\?%‘ée“t PRI ”’Foﬁrﬁfp%f‘létfl? SRUBF SPrfwd the
system 50, debendcdeslatiid adnmﬁa 6Ecmdlu:m al?ﬁadﬂ’&ye bessaranuat a0 mabi@ 1Seeed and
by draw ng suc on th

T f1 o con i BRprBiil S A i et Pafra iRt YRR s
and di anmet el tofmatnkeén wine gud r&slrably wpiderditiondifr@. imiforodty sethe fitsefded oatgyabmiyde
a d.eSI rféj VIS)E! ngiﬁtope%t\yf\ﬁ'leg S&IQ lﬁ)ﬂ %EI% @f ﬁ]aﬁ :l’l’leaSQlEIE an@a%sx%'l’:)lerg?le %I' more
opti ona flowrestrlctloneenens or rough m'xing el ement

(not  shown) chaggieistisof dhe fpqdaenterigh sugh ﬁwndmytyb@neﬁngwsadi wik wﬂmomtwe
circulation C(Ql@%bt)dlﬁéﬂtt e QBNBNGE céﬂlﬁﬂs&ganléﬁ&élé %scﬁ‘ssﬂﬁ% ﬁ%ptoelectncal
[0075] I'n operation of t he system 50, pressurized flu e.g., a gas
such as ai rPaétFCIBrﬁl%erd&@fé’r"}m”(fF“Saf |Tp gAths: %‘E‘E?H”%t s sepor 78t°8m9“5F%a kghhprited
fromthe atcdh@asliyORasddl eSifulatorS AWy 6€ pSforknBd Qstght 40RAULdpofRive v al M@hal

83, conduit 85, dc essurj dify the pressure. of
the fi rgi] s%‘f&?rétﬁﬁ?gy (?SIS“E%‘% "s‘g%%“%’é éﬁ‘@g %%‘r‘g’g sgHa “Pg#“gﬂimf"mw o
col | apsi bl etht ifirve ffeeB 4natediald i Bt hewagple Aif tl%Oﬁrp:(f’éé!dl 0iterodl idlubidsr ®mpbreed having
material fro the fir char conduit 7 nd
val ve 75 i n%“gét?”hig‘lycd‘%grﬁ‘i“a"t‘%"%ﬂ‘eéon Hishe o4 s 1“%&15’ ‘ﬁ’“c“’g’?tﬂ" {0 ol Y
enbodi nent scighlatidveophugsé nfterinmitieia e @rsals nf:ﬂqydsassmﬁpdtg/uhﬂtghqdpmnakleda a
fluid to co %ﬁlﬁnﬁgﬂﬂi}%&*m e liner or inner housing and di spl ace
re

materi al s t machi nes, devices or mechani sns for
acconpl P&hi 1’:99788 he é:\ém@urrl@gn figst {eed @aterlﬂbi:@ﬂ@ﬁnsawfemect st feefl wrtprinbpay be

nmechani sms) gpARdRA \’dﬁf@ tlo th%ﬁlﬁ Q Qrsgﬁmc&xﬁ@re?etn{e%{) to g@leﬁ&iﬁ"% RiHifoRlos Ve
79 is positioned to disal l'ui d communi cation with the bl endi ng

mani fol d_95th& HEt &Bé@@?ga&%}meégmm septr red Pl pPladgom TR ORI

val ve 76 nmapatbien ejaes %&hr&lgﬁ A sédohEfldvOcdaebIdt DO, aFlb @dtés@fxd propcstionk 8€Me first
material to_enter.the sec collgpm IeI| er. 64

the r
contai ner 6f° W‘?‘ﬁﬁ fHEEPaf Jred gy B Wi b ‘E“’ f‘ﬁ&"lsegec?t?ﬂta 60. 90,
seal abl & Spﬁ@@ctﬁ'&yasﬁdﬁﬂ’nﬂledﬂénldﬁlgﬁnahif(ﬂd ld Blerd G4ngoOws fird faed|muweial Akitter

asuff|0|ent & t ) fee O.intr e
into the ciTcu ?%orﬁacrbaglép btlbh?é“ C?udm Er{ Ef %’ﬁ% ateni%ﬁ f)ovf%ﬁd Ib¥ gfkptmal gec{
cont ai ner Gmateuqb sass s morhdwi)) igisepplisd tg @Wp:lcese ¢bof mmlwt paintaf udecmush asgme or
pressure SOIH&Q% IQ:Q & QUER (GRAA 208 Fn /A GOBAHLL (BRerPhfed

second cap 66 C Irles(rg(t%r ?Az;le the seacgondﬂsegﬁ{g%‘ﬁe lsopace éStotﬁgg ge for
di schar gi ngP&F'Falgﬁ*g feadsd Pragtse miplgrials meRs erieorsee@Rgs] | ner 64 through the
second g scipgrege CARUMI e fdeRRA Y RhYE of Enad i LR & Jnglalas%meﬁo@e&ﬁwt

73. 35[0076] The qperational status of each contai ner
subject to "é‘ﬁ’é“t‘i‘&@ R e AEEP Profide p ety PHEH RPN Pé‘ffe%ﬂl“?aé‘?é‘?llféﬂ’f’ goptrol.

ci rcul at i onmQfne tehﬁoalmér&toﬁeeseﬂcdraﬁ }&Euieé?d matérﬁhe hﬁhaii’ﬁﬂ&edm&idtﬂ)ﬂbw coﬁkﬂﬂl'fe@ln@ﬁ]’ !
and "return contajiner" are used ere rerer
el s

IR G S L R U L e e R e S
61 nay be Ia‘mntrmlalehyéntfrndylbednt&/gr:itd‘d ifitio ;aStendieg thanifotdail dalred. Witieloe mbie@egbh er

contai ngd méasuGrg:' parélmel?ers of E’I t%!ml yﬂo%”%é’. Ealrntc eelz:ou%Pnt afhcqers,lz%r dlst?i%aion,

concentration, pH, conductivity, density, and composition) may be used in combination with a
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5correspondi ng container(s), preferably replenished with first feed
material. [0077] The process of sequentially pressurizing the first
seal abl e v@Jd4iRee2ANd the second seal abl e volune 63 fr &/5%0291;85826

| east one pressure source 80 may be reversed and repeated

necessary to circulate first feed material initially contai ned in the
supply cont

condi 11 on. Ot pauatolfhel® bl il Bl ki olih VUM o ool
with a senswhatiye fo Slamnsa@emeﬁra EFsyre fisperassiu meteral (e eesfuornameeoromereo&TMI
nore char aCN@WP%IdMCc%nt%erE)%yfb@ ol efok é’a!ampfi%ﬂm £ of"th&f%ﬂgx%é f¥in bk,
concentration, pH and nmposition. In one enbodi rent sensor 77
conprises an par’ttpgl(@ﬂ@etﬁgblﬁssmglﬂw tgd (¥pitagspp pehsared ?qnéelIOfﬁlalﬁ‘melréeSW‘Ze
di stribujion seng@lecohtlin@RObil}Rhse AFNLHL RO oriritle sensor 77 conprises a
hi gh purity conductivity sensor. Circulation may be perfornmed and/ or
altered resportsi Ve PH@mgnise pawie) af & e aesdd pisyutcheongelrps i swpply plessUrow
sensor 78 may beto%ersbhtahérymmedbatcpuar@ﬁb&;ﬁételunl formty of the first
feed material. For exanp if first feed material includes

conponent s havi n@"“é‘ﬁ‘o‘@f"éﬁ?’i“&ll?dy”ﬁ‘??dfj%ﬁké’ﬁfﬂ?}’i’?&%EF‘F! es, existence of a

substanti al | y .copistignh fvé@WofﬁabﬁlyEMa@MQQﬁﬁBﬁ‘pe@t‘t&ﬁz‘dé ation conduit 73
after rrultlglte reversa of flow may indicate that the feed materi al

is in al$upttapreiedrd V“‘t?ﬂi’?%ﬁ’ Y FANES SEMeB SPBerEs] WHEH amfoler nthile daw
feed mat eri anuweldiftyhis typésanatok @inplogkd, nl ekshpld emhegrﬁbiembalcommerhgae is

supplied vi 79 t u irst flowc el enme

b1 ohdi ng. 1efte Paieh EiETori Y ol Ehesps e nBRish S reSth GaAl B
second f eed“fimat @miralerswiiHeived! i somrabesiedomdts helowe Isis nmabe nidatstosd ur xeh
91 t hrough I p Sy of
the f1rsr f Lol eartetb et QPARPLOEE) dlbonls Bl ok SRRl oo BHE o
the fl oW comeregibodmerieniiay 80irolgEmentZEmprissphRErivglt 9. auiﬁm@matlmcttmeé rmnvfng
mani fol d, aehl endudfy 2M¥edf vailJleolfd ?Sotthei e&aLIERY G;S”er sfedan@ngd E@m&%ﬁ“ﬁow
feed mat erlal possﬁgbly including further feed materials provi ded by
addi ti onal ‘F’@@H‘e‘ﬁsé‘t”éfl al sources (not shown)) is supplied to a

process t00j008y] Ot WPErafidi ditanPlof ﬂl@@ﬂn&lb«l@ﬁm@lﬁs efnme @isteﬁpscemspﬁé &nhdHabIS to
(e.qg., for materi al %torage and/ or é ﬁ or onghﬁ nore tools
enpl oyed f ofTRERH Y AGEL ?rc?ée %Ch ‘Et’é’ Iprfodnay furgigerecsivefgpsary ngie
cont ai ngr s. siga[sAbad} Apuimybds dﬁeerrsaecaggu inelakily b@ﬂ‘l&)t ([ifmtéﬁ’ @i sedsoys BKI7R land N
the art, any de fl ow con rovi de
 Gea red 1 FHE gL et SHrr OB Bla SRRk ke PRt PiPnl g8
enbodi ment , erdéingou the eofollproé cesmisesed eicioptocdyas-bmed théahirchtandolfer, qwsonal
control el e([rge%her\gpghgﬁkanot her source of process material does have a
dedi cated f control élenent. A flow control elenent nmay be

i ntegrated 088 a Bl dagpHext ehsrnfieondiciof mieufhctusislz. tBhese i lingrbased eprigness
to 35ITEQ.§UI‘§I. Q%Elﬁﬁfﬁl%eﬁ@ce%t Qﬁfenhb%vﬁde@‘%r(a% gdvan@@egté\&l QorfvBidhal systems
particle size distribution, concentration, pH conductivity, density,
and conposi ¥HiEHE Ry BepPlsitselsn  LIstrisf PAEPOARGARYCRIeAted FIUBY Wght(5-Bf when
el ement to graMif dliats) hablbenRdoigdd. Stihdrdie@ cERIMOSheh® Brocsss Fﬂfa&ﬁhl@'@&lbe
Fl ow control re|a #I ve to dispensation o a:Eressgre dj spensed

material (e™Y"HFG Ghi GHEN 8?‘131%6‘? & JB?FMZ‘”RI&N% TP ‘Er‘g’j’mﬂ‘ﬁ?g pgtact
per f or med, iﬁmeemqﬁmeisematmmmaxﬁngnvﬁ&nmehm Ebd @l ngr) metbecke:, the dlsposable
1)12 %t Ee( gﬁ%ﬁg@%&ﬁ‘%‘p" ST B )iltg %r“sev“’l %’F r‘i‘er OJt"Ba F‘%"d%’nsereagss%ué‘ﬁ‘“%“?“ce gt
orifice; |mechkhi¢aiymiedprocess plateséutrpe)y toks.V to P (voltage to pressur e)
contr o1 Of oS UPRhY iR E8GHRakiors iR BT h A aotd 1 AGEPRRK s el

fl owret e
through the blending manifold 95. When the circulation path outlet valve 79 disallows fluid

communication between the circulation conduit 73 and a flow controller 60, process material
35  disposed between the valve 79 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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Control valve controlled via feedback of a flow nmeter; and

Moni toring wei ght of supply container with respect to tine. 10ln a
preferred 95}/593?% a flow control elenent conprises Q%It/hglﬁyu /68582
controller. iIe flow controllers of various types nay be enp

an exanpl e of a desirable flow control I er type is the NT(r)

El ectronic t ( ,

The term"f F%@V %r%? raqo.i? Hg?{ke EP%OE%@ % it ?Dﬁ "éog%r%'g hel%% %@gmg%)t?/v
It is to beexmndedisit oo@ridlgiradatian ﬂmpﬁm@@ugmablemmantfylpég apfo efininate any
control el eH&%ElBlﬁty@YarsPﬁat%‘a@&%b&&ﬁn%@stfaﬁﬁcaﬁ!npw controllers. In 15 one
enbodi nment fl ow control enment conprises a manual ly or

aut omat i cal [983Hct udt Bgcssampistipledelivery jspgsmy dichging Feddion” faprowesomalgHgs

ot her sujt abldgh ¥ BRnd@fe MR iMIbra@a M F1ol b abhesitawse hefhaktselrtes bf &%) -
[ 0080] Oper atl on of any of, the various el enegt}gngf the system 50 may

be amenabl e TFFRASHEITHR S SHEHC BRSPS 8 F9refFoceys, matggiakcirculation.
controller QGﬁmmuﬁlwbﬁdtlméntr@mtsvﬁat&amsmsrypmmutby 2 Birss ls@w Sonfai@MI51A
vari ous typ%s of

sensors 77 i BRLBET SetBut 1sa ) ST e s BT dpRPeREYAR beming

accordi ng t mapfogt m’a'o@?‘oammein|timstﬁrsmpr¢qessnsater:lahmmsmmadufmmtatetlhmay be

control }16‘” %u@%{%b@gﬁ né (e{‘% C&?B{}%S@%Sfb%ﬁ?ﬁ%%dﬁrkt c%%v?gt{o]pq}alvg’qg [0} b u{%(F) ’r

personal conputer C. . ) cont ex sem condu
manuf act ur i g ¢dniings B IBf When giis desisrddo dienstisgithreiirst prqesss fmgterigliinte @lcerinpry

process mat gnh@l ook %\é'bﬁkﬂ&ng %ﬁlﬁﬂcﬂﬁq}{@ﬁ%@&%ﬁa&\é%lvg ?5*7"1‘35}1 HeQBAthed into
systens utilizing m x vessel s. Use nps and "accel er at ed

ed
punp wear (@SR§nSing ARt brYé’E“F"&S tha & %mkmqﬂégyenmp g ghe iy retg container 1518,

Li ner - basedaRiodpkhd) @ficsheP @4 411 ﬁorﬂﬁl@cass%d)rﬁﬁite&)l A ho 1iRe phRdsh trdtengltiol the a
zer o- he?gspace or near %ero Fﬂ'.? pace condition, thus m.nimzin

cont act Lhet SERPRSPRRLE  SURTA P AN UGPRGHAR A6 ity may by provided
air). Moreowed secéﬂaeu}ﬁm;sm&ah& El31€}mkgaraaedo@cﬂ flod caroler 16N @raSsedhing p@cﬁl&&on

with the neg peri.odi nin enance of ne ica
ni xed proce 35"%%? é? dévﬁppﬁhe Jflen '&T'g@gzlﬁhgk%ferc %ngil Pé?cesér{mg%lﬁg L
i | 1 ustr at edmpintafgkdGn f&ledtuélsf umdbrm:stm:bﬂ citcelagrgoems throngh end @lg.. mbumaliy hpdnhe

bl endi ng maj f (glﬂqg A% cicMisR L Lhe. Fd?ﬁ&&'l;é%%e Cﬁ%ﬁ QU sk Vﬁ%ﬁ? tisl%%reg o,

disall ows f conmuni cat i on e ween t I rcu ation con . ]
a flow &dbnt ﬂl@ﬂen@rth@@ecom preeess mpatiad ity | the3®einpn oedithPpwibe recond cijey]ajien

79 and the OJL»%W%W Ry @@E‘\\Il&@é@m%@l%lng %pe?éigh §§5 Elo§19g iﬁ@ Q&ag Q{Q)fn?dﬂy %Fen) port
stratification, depen I ng on vari ous facto i ncl ng _mater|

properti es, ©cBhEPHe raﬁumgﬁa@ﬁslﬁlﬁofrrﬂmamta Heeiad- t”ﬁ‘@“allY Rlgsed) port of the

Accor di ngl yvawetmma(h»ac 1D ERordig S bde@thARerialNto GIRY dodtindn @BHIAM i1 08 NA Sillu@rated in
extend a fl% énﬁfb rlal C|rculat| n fl ow ath throu h.a bl i

ndi n
mani f ol d, R AT s PR e POt gt td the
separ at 2Hn @romsitpfatds ila@ablingly be 5 0B 83 }rAepmaees Slcl’liﬂi'ﬁlgﬁﬂ iahibigel 1 very

system i ncl H)gétﬂ 9 CITEL%P lanadt %-ogrrflj proce:E)sr Q&&ET3 sgx?'éese 1171a 1%1 may supply third and fourth
process materials to the common conduit 196 of the blending manifold 195 through flow
controllers 172, 182 and (e.g., normally closed) valves 177, 187, respectively, without
recirculation capability. Such recirculation may not be necessary, for example, where a process
30  material includes a single component and/or is not subject to separation or stratification, As
illustrated, the third process material may include hydrogen peroxide, and the fourth process
material may include water. Any desired alternative process materials may be used.
[6085] Although FIG. 4 illustrates a specific grouping of valves 197 (including three-way
valves 157, 167 and two-way valves 177, 187) within the blending manifold 195 to receive
35  process materials from four sources 151A, 1614, 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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5 through a blending manifold is illustrated in FIG 4. The system
150 includes sources of four different process materials, including
two source red for process material circulati on,

mul ti -constall(f%an? %{ocess material may provided by a fi rs’ffugioﬁﬁfssszﬁ
contai ner 151A through a first flow controller 152 to a first

circul ation,y t hin ni.f o

mai nt ai n th%ler? %?anér%Qgs;de;ﬁ% a%enijm%m N &S@. ra |bg?°“ﬁ??r%‘?tﬁqf%ct§%’ 8“’“"3%
may be 10 whtemald mreghytdwablghumbﬁe of moggss, man@mh@hdcgs dper)expaplt. ouf ortrimee
first circulabi OfeYaltfenh dbeksOndy foby Silint St DroSHMBLPHhnifoRL B 2 WiRHed t
is desired to d‘lgsgen e ﬂ% ?litsr st r%celgsg%rratlerol ?ﬂ&& ?o a commﬁ}Jg ©
condui t 196engodingat. pldesiigd Agmlitaal Yabies e 9B Vided (- . Within o upptispmtof 8 Rlepding e

157 may de switofd) &Fseleftivel %bx%{?ﬁ:l??}eﬂ&t ARLEBL HlecRY nﬁleﬁ&tsﬁ'guctu 1€ thé Bralifold
normal |y opén)bt port tot e first return contai ner 151B, and openi ng
a,

anot her (e oSS P apdisb fowrge defifptof prieeter!i makialsy Yisigke at an
mat erial t Oodtdeor dibhat@¥BmBf tBOK1EHding mbfiold. Si m | arly, a second

mul ti - const ess mat er.i may he provi by a second |y
Cont ai nor 101y o e e BeTao A SRR BIT B e g oga ot EF.
circulati ona statlovixdrb b pﬂbrﬁtpeﬁleﬁhgvﬁetvhbmtviol‘tﬁ nivkeeprodessgmaraialsfod b de<r8b proddae
2?;?2db€/6 gf?%teﬁlagt%l n oabe Supl%ilﬁg?o o %Ollrll O? uie sual{ EIPS aﬂ‘%"gceess: tf)(?/lbolgétélﬁ%}ll t%cgr%cgp(%?,
the first cfmsmlﬂt*at%@rﬂtfvatoa@s ﬂ@@?de'scmlbai ig eowertion BituFIf. &8 hereinatere. 161B.
Wien it is ggghredgto | .

t he common @gn ui t F%Q%?’%?ﬁgh seconc 1%@%8%%3??’% %fg mtl%gngésgtg bl
swi t ched i nthereefi (Spehaidatred geitile RoPhY Wet)os erirated dlepding manifplt igrafsyably
open) port 51@vlaéaefo§ ERPREhES E‘nd%? REaBb@F cakf bBher AR PRGN NGULARAHNE!4
(e.g., normally cl oseh%p]eort of the valve 167 to _admt the second

pr oc ess it ’é‘P?“éFes f 6ePREPREFID AL BidAlEr £961sPoed pdigcpri e Hiedipnsling prifold;
the first process e glhiedl25 By pRerBlyCNe Gefbirat edbdiimtL bleadind Rehifeth (1@t
an abrasive aggd t he 25second process nmaterial nay be a concentrated
materi al | n%\o ng an inhibitor. [0084] Third and fourth process

mat eri al soi#0gsds 1HlonelBdbodiaynts aplpdsy otehdispensénpdiod] Gelrduple@ilo e at least one
materials t f e bl en .

t hrough fl O@Ve%d(ti;h%tn(fa% Q»f g%g%ﬁ‘ﬂ c}féi%s%gbe h{utenl \RR}L El ql l@% g&rl{ls%glsgl)g%c\?/ogfa%ré%
177, 187 ragpedtty vee¢1ye andgastrogblondefi firg ahdscean mpﬁamalen@ly an&heihg adapted
recircul ati B'?iisF@rM &%he%s%ﬁ@e?%ﬁ&%leagt%ﬁe ﬁéﬁi@kﬁeas%@&tﬁ‘ua FhQMES One or
30material 1ncludes a single conponent and/or is not subject to
separ at i on BPresispensing okt NYNAlSOAEIVE (9 prskasaeB-Ior Pee blepdsrad Picese ddpterials in

material  NMByariofCdids chQﬁ&QeﬁcﬁﬁﬁcQXgl%reféﬁﬂy bdies kO uhL KlerREDHRESLs within
material may inclu wat er. Any desired alternat.i ve@grocess materi al s

may be used® 1Ta®td§‘8]s99\}a§?16‘ti6%“e?| ragg COMIRSt FatEngbl et el Py $Rgbf
val ves 197 for nedruehnngset fir @@theBproval V@s pldxiinatel 6o t@nalsfeiingVBil, Wil iiSSbe
177, 187) ng mani fold 195 to recei ve 35process

mat eri al s %ﬁﬁ"’f%{;&‘ ‘s‘%‘&ﬁc‘gé 151A, 161A, 171, 181, is to be
appr eci at ed[00$ﬂit aRiG. dedustraels mblkrixug wimifokiroD gonfatied o afeiveafirvemd amahndor

other flow ;gr%fs{ .g!ue %Vflro%ﬁﬁsgzgl Isn%éncﬁ%xﬁ%ﬁ* g%gau{f&_)zﬁrlrg; z‘ﬁgﬂ re '%@918”5% gt to

mani fold 19 at a _
recei ve pr oGessktiomatodititzing s§oonthresumy ceidaitiersalSllB, mﬁb@ﬁpeetﬁvem 611:@38 first and

mat eri agg SoééE&ﬁ%ucdlﬂxo%&m%?(@amLQ}i mele%ectméfye Iﬁ@@i&l&h éﬁﬁ%ldb@o Rre&ent
reverse flow may be |nteg\§ated info a bl ending manifold

preferred effBBeitfeiRreceiye §|a¥%@“m%@ﬁs Btenpl) Rpasthid éndpff’éf\th IaedeS(Iéatgml
within or u fgﬁes@m Qb4 afesl@le&lmsly Nrough dGRMGIHvalve 21t302ﬂe} 1068/, YERB tHitlbol

or prevent f ny.sel ected nmateria thr manifald to,
bt ai 1 the LG 1Ec 1Bt Hiadd P BHUE R ST AR PERTBHE o Sarect et
nmaterials, @ptidagy integlateataloaglalouitﬂeemer@df ifle&E hange ipovilval211 | 2plientidng
rani f ol 95 [r(ggpseg v-cle- y?to 1nheb1t re\rf]egse%\rgflf}co%l zg CO%‘I%‘LSOH cox}ém? de (% al la%lfolgabdjd]?check

valves 212°-214" are integrated into the corresponding control valves 212-214, then plugs 215-
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a static mxer) to pronote m xing between two or nobre process
materials of a desired process 10material blend to be supplied to a
poi nt of UK SHGHYsss @ process tool or station thereof |

pl aten 23 g@thﬁe; process tool described in connection V\nﬁ?ﬁgﬁogm%%k
her ei nabove. [0087] For a systemincluding nultiple process tools

and/ or mult f [

i 1 pl & pof p oo HEERl AR 2R3 B 2k o bE oo Bl B e
provi ded f oeongelchlvey Bdeds T%ﬁndé:rﬁavh@rcosqeattqn@nmp@pntéaaehbemr%et#edm)q:qntlecbf

use). Al t houghuk If&:"the‘]\!auérté ph:!c!es’é ﬁﬁfaﬁ&l?é tiid c%ﬁfn@ﬁ‘ gmﬁ!n?-ﬁ 1@” Eggh Iff’(ﬂ:gsstrﬁ'te'hgl is
pl aten 27 di sposed adj acent to the blend |ngﬁnan| ol d 195, each such

pl at en 25, ée,ﬂrﬁ%wﬁ&mtvovﬁsa %dscg%ﬂ&‘f gontrg |(%‘%§t3%‘ﬂ’”“é)luégr‘f6?%@f wakiendng

(not | shgzlv\m ma1{1ﬂ>@:8§(}d nTQ@Bleﬁ}cﬁﬂi}gOﬁhﬂR)m 2008knay @aGEr BB hiS PRISAINGWE-RJugh S
coupl eable w

i.ng manifo ystem
descri bed h%‘i"é‘igne?e ?ﬂsgt h Pé‘tcesls é%?g T gsr‘f %‘é’&f&‘? Hﬁe‘P%BYe !b‘?éiaﬁaf"at%ly’ a
arranged t Omﬁt@ﬁ:&Ism&gahndlcﬁaﬁﬁspﬁﬂﬂeod&in&nds dlefsmftily ﬁtgo@dﬂdﬂoﬁr&gmﬂﬁl opﬂﬁcn:e;ﬁ&ng
T o R E A o 8 LoRPRRS e NS el M kb
di spensi ng wigblks amyositicacunder flew roe phmklaglencbh@ng)wbmrte riglie ntmhsgeolﬂlrough

process E)(?Pn;t §lelAbs of %1;[1 ﬁ(g;? ér%.%gé%%gm?% | DRFoF the i1 F?/%%%aﬂ'l %4 The

prefera serves t teri s wthin at |east
st or age conmatifest 2003payrbegreds danteadnpris: 40 eoply PrasksA gnaksirials ded (mmneqonain@g)

may be stag&gcegéﬁgcgqang@gfraFgg,glrgah@,qo(gt anot her process tool proxinate
to the dlspenS|n t ool be transported for use el sewhere.

[0089] FI G B0#q]| usﬂCatGe%luarafiﬁ éﬁ&qnﬁlgs FRREHO L0 codiswerhia i§eriecr fifst process
receive f i r ﬁatemﬁo&aqaadummaaﬁlemt arujsai 8 clréuditof to Srstatcn S 6QARAE 2018

supply iners _201A, 202A,  respe ubj e circulation to
FiPo afe < BeBRhe il O hietonear IR s St hbe e Taghuctp fubshe: fengt
first and &Gec&e/e eadnd ifdathikdBprbe@es et talsdtony &bandsin@ fhird pﬁﬂ:&,s material supphes

respectivel e bl endin ni f s,.Lurther co
ecbive 1 ni 2% ARSeRsE R BrRE LRy R it oy e Bl e 011

process mat ¥ 313 mefppbly er@luz&?ﬁn a@0dated dugectve\él’y 212,124 dughticodhytintegrated
I 213, A i 2
val ves 1%1';]% B RRELE \ﬁ%éﬁ' 1{141:'4319@1};'1 QJ%'[H' ‘ervey ?f 1V§12 H5, egp]egtb %}g’y 1?‘%%&

preferably I s an assocl ate ve 2171
(optiond?| yrewmeefgwaﬂr@@l a sereree wnduiiAlp ef the He#d@zgrmanfoléaéfwh*rch Ialser a2 HBO
val ves 211, 3@ ddtegr@ddint? #: coRpSRIRGClohivd | Wived @12—11'3' meﬁ pfu@é’ §I§§16f h8Woe

froma commpn conduit 219 of the manifold 200. check val ves
212' -214' aP@viflgth legr@indte Fhsel valrfe Aoy %‘%wﬁ&Png%w 1ob fhe1g§pgetiye control

212-214, t hedivepl20gs21315Fees 2ukiforNaber Rennattdv | digordefts rr@lyafbenprbh@edCfdJe&'dﬁnect
val ves 212 - ortion

yalves 212 S2AS R BRtL partons, ol Lhc, LosRac e comLrol valves
connect 25:onﬁhatbmes isf depirablyesupdied thltﬁ!gi}f)li osiasd ﬁa‘b ebntmlle (ha siidwa) cmtmanﬂof the
Condu {21 ncEAGLBAROTS. JRA Ak SlBa| 4000 HRPLLEE, tRual .
through mixing element 218 The biending manifold 210 is preferably dlsposed to supply a
blend of any combination of the first through third process materials to a downstream process
tool 20 (or other desired point of use), with the composition and/or flow rate of such blend
30  being subject to rapid change through operation of upstream flow controllers (not shown)
and/or the control valves 211-213.
[0091] FIG. 7 illustrates a blending manifold 220 configured to receive a first process
material from a first process material supply 201 through a first control valve 211, and to
receive a second process material supply 202 through a second control valve 212, wherein
35  npeither process material is subject to circulation through the blending manifold 220. Each

control valve 211, 212 preferably has an associated check valve 211°, 212", A tee 215 and/or
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5 mani fold 200. The bl ending manifold 200 may further include an
optional flowthrough m xing el enent 218. A process tool 20 (such as
descri bed QgyghoeRone)., or alternatively, a material .-

transport container, is desirably disposed downstream o?é %Ezogzp %I ng
mani fold to receive a bI end of any conbination of the first through
fourth procass ilBESHLALS coilichéh ones b

such bl end ﬁte%ﬁg su jegt c? orat}ng nge t r%ﬂe‘%@Q{fghof&et?%vﬁfsg%n%o?Cfond
upst ream f | Baceomatedlly ©ribe (qmonsquw nds/s@PfOteheach OYPEesd Fnatﬁaalveéesuably

211-214. Thgppmaidehdh L8008y 168 ci@fer (B&rsh&%ﬁfﬁPin%amtoPﬂﬁ%@éﬁhMg aREdfiP S
materlalstoa( Iaten contalnln% processin ation of

pl anari zat i &Y f¥bihe Yadepaniteld @29 njay fpythsy é‘§ ude BF QREANAGTIRERTIISE drixing

configured §lemén€Qes.Veaha blehdisd mpiiREESH HBteRiriiH di@ﬁcﬁéﬂ] @ dupplpt tIABRE Yiny
contai ner 201 subject to circulation to a first gturn cont ai ner 201B
15 through SFFTIRS Pogiop oL R FTSbHTC COARY RSPy dPaRLies 12 OFfETBMSHREPI PO 20 (or
mani f ol d 21&thdérsledirad pdistrof a@nf Tigutaeidold 02(r w/eie b @itable Caice iaRGbplyMg hterials to
process ”atz%r'ls% s fr om seco agnand third process material supplies
202, 203, respe tF ¥ ClI the ough control valves 212, 213,

respectivel 50092Iachv‘dmlnﬁ0iﬂ 5\7allwseatQSpk;lﬁQmEr;dlrm&nﬁoletmfamavonis root skilled imn
associ ated

o out of t RAFE Sy ERNGag i s bionatd oot AR P onkl 1y F05.85,59 44,800
respect i vel Jymbenof pdss matengs, rvdtheany eor fall gipckss opataials diging reulient de circuiation

of the bl en@lko%@h %‘ﬁht‘llﬁé Ghanifdid.C eg keaV@laMEs b%élk%p cgﬁtﬁner%’a@ id Blroelgé@tfo?qny
into the corresEgndl ng control valves 212-213, then pl 15- nay

ugs
be provi dedPAEFUREPEFST PHEria eteiuRplpdta s biending manjfeld, mategel t%tagn eﬁ’éﬁfﬁ bl
of the respggtainéd of Qith Pddhndéﬁt'p\i@ Sla? Ee?sub]%&&l t-tgﬁﬁ‘)ﬁn@ﬂ%@tloﬁ)tvh@f idle or at some

connect onents may to connect conduits for the

Tar T ous r ot b T B 257 o PRHEblG fH-al G (ks MReE BEpGTesn Sdeh
process 2b5barktpehtainer pair dﬁmarsﬁénify:d smmp;t biadatérial o GEenalisgetédcBdne tbr fwﬂqaw
controller (not t
bl endi ng rrame?h"ildsafﬁ"fﬁ? °y‘9§ “a é“r“s f‘R& 4 %SP%“%“ép??qg’ﬁa °“Frnewtlf ¥ Vs, fel"®
m xi ng el enwsEm2iag. be’m@rdmr@dm pigdintennidétotmine2d@n it stpr wfxénzanil ywmhhgmszeed
to supply abatalq%rwm%e Y pERIRRRLT 0RO Lol i §éoni§:59d‘f bt hnainge
pr ocess mat erials to downst r eam process too r ot esire
poi nt of0 useYr. Ijionp crhedimitpbEew cOWORF drBPe Riedp fragkeor grongpictie ey of

30 bei ng SURLESH tHaP hhstues dg?eaaﬁefranhawm cORFRtphi® Nwief 2 YRSHAL §Mal ba}f\g
controllers (not shown) or the control valves 211-213. 10091 G

7 i 11 ustrat &bl gipiye ﬁ@""r‘raéli‘ﬁrfe(?iealswt 68‘?’1?‘1‘9@6?’6‘{?0‘{36 opssglign,Asdigr gqu
process mat ghid sdhtcHov@paaddnr St process nateri al suppl y 201 through a
first contr al v and to.receive a seco process .materi al
suppl y 202 Ohpcoh Fic” Seies ofed Siecpo e 555”85 Brmdrion 58 mereegpererl
pr ocess2irat édlival sysgnsit] dtditgredintdon katdien pil rfquhsttplmeda |n®mﬂm]rhgb}ect to

mani f _0| d 22 cuﬁ@%ﬁm&? ta&b?%\dmg %fo%c;‘ %4\8 ¢ ol 115%?% & aElly)é cs)ltnﬁlé Iplc:ces.s material to

associ ated C val
i nt er connect blorizompuielint42 ailulyetedrin Vil ed ist o be @pmeccfttedctbﬂdﬂdltlsnaf proceshe

first and sggong, Rz‘iti?%é‘p%éte@&u%o‘né&saﬁdqvtk!ﬁ@r &%@E@Q}e&qg E’c!uEau&-&%re Dffject to

before, each process material is desirably suppli rou
dedi cat ed fbedrg toplicd 69 Ither blgndivg =AENA 242 pat anding of Slﬂqhen%«rr@ it rigy desired

mani f ol gh 21521, us@pid fiohrean%leﬁdbd?ﬂm”ﬁm ft)pingbezsagonnm Jr&egsh&n . Q%M@@zﬁ@f a
ement 218, bl endi ng nmani fol d

opti onal w-t hr oug

220 is pref@M%?G}%?S&ﬁ%f%ﬁlhﬁ*&lﬂé‘&?ﬁ&%ﬂf&ﬂﬁ‘ﬁ%ﬁapwt %R desi red
proportion mf)94] he frheraeuwamyssemmudmmmaqsﬁaﬂmﬁrnta&hSl shlgplﬁcdﬂamlszzmadn
process tool r desired nt o

th . _The
e sut abi gty SEEmRHOL R Srrirer Al  send ke et Ry Spfgger 21K
cl eani ng stati mma[rﬂﬁﬁﬂ]n\dﬂ&n:ﬂeetﬁh@ntaiﬁermm | wight 4 atpglysqétﬁﬁlsfmtdmtg @gdamg

mani f ol g’S Cofgl &Hﬁﬂ nﬁ PB%t0 gnpgwfc'ﬁéd ér&galﬁpst st%tg in \Q’%cl’nel Eust process mQtha?%om te

primary first material container pair 221A, 221B feeds the blending manifold 242, to a second
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[0093]FIG 8 illustrates various conponents of at |east a portion of
process material 25 delivery system 220, includi ng redundant

cont ai ner a first process nmaterial subject to I

t hrough a @I?B Ug?langbr?am fold 242. Wile supply of only aPé*/hg#gﬂsstﬁ@
process material to a blending manifold 242 is illustrated in FIG 8,
is to be ap i r . WM te
{1 ow cont r of e SR it arocBl A B MO RER DT el ool BEERAT
to bei ng supdlD fedls ths bﬁﬁfliémﬁmémﬂlldn@’r%ﬁ‘fheﬂ tlearipay niaggrialylopnidénrgi 32145 421
materials afs ¥ @tﬁ&errﬁgenaﬁﬁommmmw Brsf Algwia@m%grcoﬂslgmbiA (?snchc@iE'tgd

for dispensation to a process tool é»(fP aten
as descri betreygh gp H%B(Fét)““di”ltﬁt‘wp%% 3 moﬂeﬂfiesiéendpe@w}’%?e@

del i verys sybsdceiftsd® nlafigdld dﬂﬁ(t@re@m@aﬁ&p&gsﬁr@ it (B InBingSHMFLY and prevent
contai ner 221A, 0gﬁ({)rl mary first material return container 221B,

secondary f PFSHHEt SpY f tEf‘u'Bﬁ POEBhPRICHE 0 2BY AT Benepriings; Repg dFP‘?“%‘f’g
material r ebwdﬁo@pmtdaatgaﬁrthrzﬁg'hahe Wpblg/réud upp&mdgr @puﬁ:ﬁs $3¥ Qi fignary ﬁrst

apparatus 35231 m ttin e switched f st at et
AhPan T ot PP tuBEhT bt 11 B shfer Bkt G SOl Pl B
cont ai ner paxpplyﬂ@drA swizdhirg dpprediss 13he Bofoendk, g wiremiht edcdnd@d2matéraal eontainer
second tale I I
Frrar mid or bl 121G BTl bfelt o RECHERAY TRHL Bloddhd B MRiB R ohpaner
242. \Wen t BECois iciraistedviirah die sppiy/eure swirhing @ppataius 2811 Bow sosftpre 240,
to use, mat S&Eﬁc@d fEQmd be, Rfahl&ﬁﬁe‘é@)ﬁref b&ﬁ%ol@&@%@' 2l Rﬂﬂob{ghc&@tsﬁ%ﬂﬁfemm
221A i s mrculatedthroug}d {l#) /return svm%c mg gjgpara ,
f1 ow cont r of Wigping agparaps Pﬁ}j ref npappial eBMSEREPT E3Ur e mani f ol d
244 (to regwpgdie bapkpr 8SSMY @ndvidcbidaryt e Mitdial dorfiRib fpaalsdmﬂdzzm ex@got
uncontr ol Ie{dﬁ]flow of the first Erocess material to an%/

cont ai n I pr‘?[jmff|°§f)‘é‘f]i’§i"ﬁb°1c?ﬁ PR PHAIC, Pe ZRtroey i el fc?ﬂb‘h‘““f‘ ﬁ’é“m*a‘“ef
suppl y/ r et upa @i, tcofthintg amaﬁﬂhmaﬁenmlmthmthﬂnar@nngmrpylyfdfrfﬁstt nffBdriel doathe

return contginer r cota ner b el ect

i sol at ed us?lng hnéan;ﬁﬁlpﬁy/ ref drm yéremf |$\%n%p%3§% ezg? %n@@? %ey%se e,
or when t hesvaeb owpbyr/yetmaoperatah oConpply nertainet 22 1paP?1 ARG (@2 febrn gontainer
subj ect to 3 S f i |

cont i ner 2oAE PR FIAR) ol AT SRGRR RISl A2 hedTR B Bl SRR 200
appar at && 2Wendig| sepitesh 25| e r baplg Presgyiree i riﬁ‘ihl f Biedsuprlg/return SWltchmg

backpr essur gphmik b5l ZMudeamyﬁe%a Burktaf QUGhtrdiie mplsmé&ataua Bonfigured
swi t chi ng apparatus 2§1 to the secondary first material return

cont ai ner 2Z1SIePGY 9B BEEd &t hp AT fAPHVIEH TR BEEivREy ARy StVareee §pigP (not
cont ai ner pﬂioﬁvﬁ) 1212}119@ Cohdhied 2 e suppifpreditd BVJRﬁfn@abﬁarM@3@ Q8 bbb REutoRatic
cont ai ner e repl aced with anot hgr cont ai ner con ﬂ

pair (e.g. m&f‘&%‘f“a‘i’ i iy ‘:&E SPFTH8t "RafEFPE § ST HB"ﬁ’t @?trlﬁﬁ‘?f’ grocess
supply 23 f metsifial vt ﬁt‘fdnahppﬂpcohhﬁelbk rRladdgheai@EsE irdkatk s&ﬂtahmgrckf%e supply.’retum
supply/return chin tus 231 f.urt he sed to s

supply / re utrcﬁm% e a aatulgo%?g % Bmcﬁbs mggﬁ%latf’ r%?"’ ‘ﬁ,&“ Lé'f tamﬁrg%gv
to a retur nammedlrﬂen cORARBY, ozzmm/dmtth@pty cahteiger).ng direction of first
material fl hr o] r f
242, and ba@Ebépr es gg‘? %Mrafglnilzp %ﬂé&% {nah%g ags%%@ ltme/ %&a%«;ﬁﬁ%\%ﬂ?[&%ﬁ%d e
appar at us 2Swsipgifilin ech demamnte argpided hyd megyn &18 vaub%ﬁﬁnrf@r bl Sécmatﬂlv@s
sel ect egdy anglch kg QB@Q pee?ersio@ysmg&ged%t&% of Kl lo@Lohtbik 2105 othel Yype of

provi de such functjonali tél vari ous sensors (not shown) rmay
connect ed t 8% FREUSLAEIPNy Wﬁmgﬂ?ﬁufl‘“c‘!‘rlshﬁl BestysrZat ipsludes p rpssTvals At ghown)
aut o gat ici ii\lh WHict licR- c@ﬁtaamg\@tdced@ lnﬁgmﬁam&a:&ddqgl ﬁoﬁ&rbo&&ﬂ@&hen th@reS@El[&le
may detect that roc in a

Cont i nor i B RO G bt TP PURE IS ATEUR B Kt S Eharier prcence of
suppl y/ r et upmecessninttetdl fgg.appatidibg dqadlleted itk bW rpe0oR SRy matseﬂsecalmh @ny

flow f rggn asQI(i]t qee gens%(r)(ri]ltspaolse%em se sor)gco’mmumcanon Celreawtit%.d return container, or

23



35sui tabl e sensor di sposed in sensory comuni cation therewith. WO
2009/ 076276PCT/ US2008/ 085826 [ 0097] A further enbodi nent utilizes
three (rat ddldiafeour) containers configured to perm J
process ma'?‘gfr%a%} t%sbe circul ated through a bl endi ng na%llcflo%i(?w%siézﬁ
any one contai ner being subject to replacenment with a repl acenent
container r ni she A e
o at 1 east W ort ot chiizeh RiRHAS. TAG A, iR oFbblD dolfyih
i ncl udes t hp@@lt@oﬂqsmrﬁ@ﬁ%mz@m to 26 tiRculapg tmoughnd @hnmmb@foﬂdamihaﬂnwne
confi gured asfhes AR xubg&nt@fepﬁéen%mﬁm s%pwcan&ﬁ)@&@alﬁb@ ep?eﬁssﬁea R first
backup supply/return contai ner first process materi al
initially dPSpeseaeijlt Relsringée E[G’pﬁvl a&iee%s [AtPatiae Pf hprgcesemapiad deliyery gystem

t hrough & SQlfmlhdlﬁd’egﬂaklieBoﬁM&ﬁiﬂlﬂmﬂBpﬁﬂ@tMﬁchaﬁalj be i iy cEHamed Ls%ugﬂp,
bl endi ng mani foI d.280, back- and again thro¢1 t he

ressure mani fold
cuppl y/ et UG 2EHM e AR 2186 174 FokiResuPRB Nt SPHALE PO nt Trs
251B. If a prubﬁi aiatenallmqu@nmﬁosedoﬁttﬁmme fsippBt coatadee sty BRCRfulabdd thidugh a

provi ded tog t return onta then u pletion of

Slppl y cont eRgriday AR el T a ERn R AGE BB pBmstd gy

be sw t chedbdckpressab|mmnifie, afnr:lragtm mtubughlﬂael supplptrairn iswichiregt a.ppanratcs)m]atortae
251B t o @pefy pl : i

return i9nt regeABuR HBR oy GRS TanuPHEFRA lcell bR GPRRERR e,
the backup Sthypreptaiger @ﬂB Gbﬁﬂtt@Pmé@kz@l@f the Suppiiy canprinei aH1Ay theonprli/retvan

quantity of sd‘nlcflﬁg Q%%ﬁf@a@rﬁealswucﬁaplfb Lhale ngq{lstqﬁlﬂérﬁf tRRiRy Fhen

initial supg%%/ contal ner 251A; the sug ply/return sw tching apparatus
261 may be SUHATEHEU D9 CBFFABIRE 2 SYPPNACRENCS BISBFAIY WELHA bickHr itk FonpieEr

to operate mcaopsltd@@ 3 oGenddoR@iher. IRFRHAR the Bhdklp §pBly/ @b IeBntainer 251C
cont ai ng} 251B, servi as a ret Each cont al ner 251A, 251B, 251C
d

may be ePEhBERLY §° aé‘b? deRgy Pgttuﬁtéaf?ﬁeis oAk SI5R 1 vRer derietgR ok pEY
with a repl mghyenttmmasm Iﬂ&t‘supplyﬁ@tub%&&]mg%{ppdlﬁﬁs%l (m’:l@ baddichédanatable to

process mat an ass te ow cont r ol y
be suppli edgﬁ}CL B f\uga]ﬁ}rggﬂ Cﬁrétamrmefnl If1 & 1} Oﬁ%ﬁte and SB?Pe’haoe megt%mffrﬁayfwr SLFB
process mat eturalcontyine ridp 1l ewrvingdaspr opont | Bath spntainel 2316w26 . ez 1€ 0omay be
generate a : i hl - i ; ol
Cora, o b1 o BRASERR)RHG Ppuiy SO ol AeSRERRF i OrcBlabieBhubl)
desi red2®oi WO U leagion pddiiosal prasess Sypeerielnhaping ap pweciatesilay sanaplisd st

at | east ongoeh) g8 Q%@%h Qed tolfe fbleh& hﬁﬂfoldi@gb L[%vaénds,@%h nge Hltst brlobeés
such as may be provid a nodul e provi ding any or al such

utilities. TEOFIIFIG de%md iP¥°IP€f§’E“P(%?taé% ﬂa‘tf ratf‘é E geﬂaraﬁ@r&l?csﬁ neﬁenal ?j?r’&é% 5%
mat eri al debikpsadell Sy/sEbRES 381 ¢e. £ platdnad3 df @ CMPao& abaﬁaemécsheﬁrmme} dSk other

FIGS. 8-9, but jllustratin arijous s chi.ng f] ow paths 312-3

i SuBBESTINE G s A DeientyS s D e o 3 ERe e esissing
includess a firoiogssd 136 samtngniibty, Scpinayde pioaidacby Shidduilarid providliQCes sr
material ref, Ofsuc%qm{l aj ner 301B. Process material may be circul ated
from one con 0 the other through the supply/return sw tching
appar at us 3M0999]1a f F&w doilitstates et le@P O poriiol o€ achrargss nmﬂ@rfabﬂdl\'@&(}ystfan B&Q:k
pressure maghfigld iddfnodth a03WR i Picaugh, Mﬁﬁ&%ﬂ}g ¥4m;oe§ HiRnSPIDE R
apparatus 311. In a first operatin e su return |ng
appar at us 3112-H3 tvdthin sHeplvidngnspiching aBllﬂzﬁt%nﬁl 3@3& sséwgilbiﬂp nxg:htdneea process

process3grat ghkad sﬁéwﬂwa@@m ﬁadme;rméglﬁte&@ @Mmbytale&%% SpOREEhdtEHal
to the blending manifold 330, and enabling t process mater.i al

foturn cont BFERECUSAE o P@&@Pteléerﬁ%%w#%ﬂfhrwgametswwe@ﬁbﬁ“hﬁhlﬁ&wraw
330. 311, a flow controller 320, a blending manifold 330, a back pressure manifold 340, and again

through the supply/return switching apparatus 311. In a first operating mode, the supply/return
switching apparatus 311 establishes flow paths 312 and 313, enabling the process material
35  supply container 301A to supply process material to the blending manifold 330, and enabling

the process material return container 301B to receive material from the blending manifold 330.
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In a second operating node, the supply/return switching apparatus 311
est abl i shes flow paths 314 and 315, enabling the process materi al
return con B to supply process naterial to the,

mani f ol d Sggj%g%% gﬂlﬁabl ing the process nmaterial supply cgirw{?al n@%ﬂ%lA
to receive material fromthe bl ending manifold 330. I n ei t her
operating e, C I

the. 11 ow conts Srar ol b e LooPhRERR S mGEbRLE 111 AalnBY Fans
mani f ol d 34814 a@d@hi;h@ﬁbgwhe P@@m@ﬁtmai tewsttontamer #dBite mglalplqmsoae@sai to

materi al ha i |
suppl i ed to}ﬁ%3 ﬁ%"ﬁﬁ%ﬁﬁﬁ? %gﬁa?d Eﬁamm%%g%sb&%ﬁ%g%}%; ? %%é g@%&rtg?ecem
e

process nat BAE@EI o Hppleatiag matfolsy Bhorlt PigK( eperaipg mpile fherdipeion 1of process

generat esa phe&ASTowWIBhRIdAIhe Ho@NEbntOep 820, 1erding RRASEE 330, ShdPbRERSSure
tool (e.g., platen 23 of a CWP tool 20 as descri bed her e nabove) or

ot her desi r Baniiol} 0 igrchfeged. As before, the system 300 preferably
i ncl udes at [ol()ﬂm@t omeeaafondemmmr;goceg‘shﬂammi aging af Bssbial flevesstrolgr (not

of such uti TOPTLE™ pooTirEItcEs PEHind senre auf i BRes B dad Rk lars
suppl y syst enaeddn {nyidedirerrpgpotives) and Bop oatdsito meﬁ@&,%rdb@ﬁ&atdrﬂalmérrdab ed

" PGSt LU SH00LE000 0. 2 YBRLY AL OI8O L0NR Bl o) of I

di fferen? cess naterla y pressure ng
r edundant péﬁsrr@i reint jof vrer Ay dsiord. to nystemd0 prefuaidninplideg at het Pt degassing,

materials ( ﬁft@fﬂlg%d feqats@ﬂsﬂ@ ﬁhtﬁ( %u&lpﬁs%a%y b@'ﬂg)vfdhd l).by 1 }M:?dlﬂsl §1f8§:&%n any or

line-fed process materials, five different planarization too
each havi ng2lhtf spigéiitiss| at en- cont ai ni ng waf er processing stations

23A- 23E, 25poiBlF.  Zs. 217&11@11% §M§h 490y eZle! Y had t28M
bl endi n rra,i‘??follﬁda?4 3A-4 y ?SGSCE at /A 4 %%ﬁh o&@ﬁbllaegﬁlgf%g

mani f ol & bePHEE %éqogdmt‘%‘até%w Iﬁéf Hp- HF&%‘B@? F?gsugﬁléﬁr@ﬁs PERingiEEs of
25A- 25E, 276y ﬂ)ﬁEdﬂEreﬁﬂh&odeksVﬁata{a&F@ppEaﬂay (p[‘bsstuﬁi)&i@peﬂsﬁ)u%- ﬁ@Exedﬁﬁ:laﬁtaiﬁhh of

waf er proc tati.on 23A- A-27E
foci cat ed PO G COMHH SRR CComBREN GRAPY ST ol GRY i 6D o
conposi ti ondﬁéremrlomé&tpmmsematahﬁ sufiy diffetent plapartzhtiet @bls oathiBAnQ&E,east

25A- 25E, 27 t%? E)n?ame%DSJ%QII r&t‘g%uéos%quﬁsy 23A2"25‘3Et,)§5}t Q?% ﬁ;’/&;%g 'leﬁ tem 400

controlled i one processing S
25A- 25E20 27inclpdeE filisembjersiing maseblds 2TA-POE FRAHR B FERYEATE. yitione bishdiag .

| n anot her gphed EEﬁi%tded@ﬁéaho ERK WaRPABAL s?a%n QJA QJ"E0§§J§§5E'@7§WE bﬂﬁé
23A- 23E, 25A- 25E, A-27E for the tools ZOA-2 may be contr ol

a group. SubY REWfTagen ReF 3PAPE-| fis prsh H‘Pie’sPlﬁ?‘éfFﬁ%tsﬁaﬁﬂn PR 8%31515 27A-
supply conditd Qa8des atde@ededShalbla md @ﬁcgan;slé Haéh ﬁlg{gﬁom I and @ESpdiAion of
permt variation in terj P CO S e e

cor r espondi HGCeEY BHFY uwle‘gfofeﬁcglr Eﬁ% ;? g‘ 5‘51908{%0% j(f?fgatm%%%’%w s
suppl i eds t Ob@ilﬁdb’p@ideﬁtf},rtddﬁtﬁﬁldd f mase Erhﬁ)di:‘n)bﬁt, eam@aﬁesmg ttaﬁdﬁ@fip@BE,SZS(Af-ZSE

first mater bﬂ\ nt alé,?xgrtosol ?62{'&2 1% ﬁlﬂepeod]é{IQI laiaieg Fnﬁa%?trﬁel enl t%merﬁl ealchs

supplied to an/or rne romthe~sys WO alrs of
second nmat esdr@bpogding set néplsceA@%aﬂﬁr%QSAABEGSMmW@-Z‘m far dherlatblemﬂ&EOE S

350hi rd- ot m o ClnbRl e gl b BN Bt el o BlleRa Uy
mat eri al i scongdifpsi ketveen statirads of 2 pingle Fa9b dutf doprrmat memsg/wetmn@@aW@lwumb

pairs 0§ofownallaoﬁg%%won@%eﬁcﬁﬂglmﬁéns%@&ﬁe{&%%s 404C- 404D. As shown,
t he cont ai ners 401A- 401D, 402A-402E, 403A-403E, 404A- 404E may be

i ner - basedO8H ai Mefizst mrteiist s quaplisd tgraderrpumey G g Sﬁ%jewf’%wh@ma%
to an ext er sEfirsfnRsH EntRR mmﬁ@s amlcwam ; QU c @ Hialtdthl M@hp{:ﬂ@d @3:hd/or

Addi ti onal terla d via direct I|n (1
M thout ol rELFEETGH B AEHIADe 9 promms sleee hatu Sygneg ot oot
addi ti onal #020c@Ssisrd material is supphed to and/or returned from the system 400 with two pairs of

35  third material containers 403A-403B, 403C-403D; and a fourth material is supplied to and/or
returned from the system 400 with two pairs of fourth material containers 404A-404B, 404C-
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5 materials may include, for exanple, hydrogen peroxide and water, or
any suitable one or nore fluid materials. Each source 405, 406 may
have an as egassing / filtering / level sensin

426 to progﬁg%ﬁ%ﬁﬁr@ne or nore of degassing, fllterlng,gcﬁggﬁggééaé
sensing utilities. [00103]A supply/return smntchlng apparatus 411-414
is provided r o) | DBLS

403A- 403E, iy %%wg i B"“QFL'“e‘t‘9’19019‘ s 28 one pa oI N B b

each group bfer-bopad atrrmrrey adaptésbfop p@ﬁsaﬁe@sppmmgé)adomfecnméo et ey girgssure
for exampl ey as 45016 hARE cch@rblrvaglgs 29 nk@ﬂlﬂﬁ{aﬁprbéssrrﬁ{?érﬁﬂ'a&@g%h% ng dlrect

process material, or as the other palr of contalners Is su

m xi ng or abfetf8td Gf. Vs eselpges GreabBin) iom sewei 495; 4964 SH@nﬁS‘@éﬂ%a@cm

stat e ofs r eageReSSay @€ ﬁ)p@mipnghm@é@ﬁet&me aMPHRBY B any SHRBL )6{14 @rtrwl@
swi t chi ng agpar atus 411-414 is referably further adapted

permt the BYEMRTAY nbyld SB‘frcee“af?h”' DRt Ao BrsoBRederehed it?%f level
suppl y nodesehéing @bdule¥25D08 to Biddidy kryemy 6f Bére oEddphssmp leiiAd, @idUEVR] sensing
swi t chi ng a‘ﬁﬁar atus 411-414 includes a plurality of independently
oper abl e coht8! val ves to provide the desired switching utilities.
Each suppl yIl00EBUr n Aswipbyhétimy syipbingtapsaratds14 41444 sisppdvides for oadsgroup of
materialgto d el ensi.n m)du
421 420 b e e RUABIE, CRIREBID s shie B0 Lo, bEY s oF BRI R U1,
| evel sensi rgtaipeis|of tich groupgtéeniamei Itteble@&nawmsiegi rpfrthes@heeem Ve eﬁam,nifd as

communi cati @p oMt rﬂauf’- oY%mtélﬁjé}@ﬁs reﬁgﬂ'sﬂe@ WZ}t’ﬁ]prét%% Fn&el@ﬁr&' zgs th€ [TH¥A alpt)f

undesirabl e gases, contamnants, filtrates, etc. Each ply/return
swi t chi ng a??ﬁ‘é‘?né’fsu%suhlf@ﬂﬂ@’ﬁ“t&r@tr H@Fatl?fbte@}e’%‘ée patris Wﬂﬁ’rﬂdt&é YNGPEReSP] Hte
froma bac k&rr@aﬁﬁﬁgsqoma@eﬁsﬁﬂg@péé&an4&4%refoaerr gﬁﬁglyfemmgmm@ RE i fl.41ugs a

cont ai nir of qr oug qc]ont al nﬁrs 401A-401D, 402A-402 403A- 403E,
404A- 40KE 2BF %’BJé’ uthstadRptehomEis tn prevAtire g erPfse@ﬁhtCBﬂF‘ﬁ‘“d t‘éb"‘p%wlﬁ{“ii‘sf“’m
411-414. [Oﬂqaﬂghlsﬂemremﬁhndegaa&icegeréa fHaki @pplp@etirn kw@lng&ppmsdmgm 414
nodul e 421-4

ol s 450REh s B REREPoTRIGEYS, SR KRR llel By BRI uffupe
is suppli eduttlmeseatﬂacff bupwiyGemr sptitclgng mmdmhe UHONM 4@@&@5 wotehs emehalf ooav

control | er egm%‘égl gg‘teﬁ e AR E\LLP - Uz@%\ﬁ%ﬁ%‘?ﬂ%ﬁ%gﬁ% ‘of ga:icgw

of each process nate liTed to~a ferent
493A- 493E, %wag@@nglgl?lsd\l%b@nﬁl@ edities o Ebcamegduiend2d-4a4 fif wy seisetive| fhd

control ler. MQ&%&CE%M} le@ﬁ}ﬁakaﬂgmm ol 4%448%‘11&[9%510vﬁ%5%n&9§2@1e gases,
497A- 497E shown in FIGS. 11A- may conformin character to

bl endi ng nafftEgIMNDOHr#Es £ 5@3 SPW%W%%YHCB‘H% WPR2FRIYE |45l -4 B funer recives
her ei nabov egeri ﬁﬂaceesa;@mem a66liangclpridufeahaifdid A4 4836; red By 48bkaterial to a

497A- 497E being 35 ted tq receive, two o] rjals subject to
circul ati on$® g@% gég‘{)\wuﬁr?fc@?mﬁ'ﬁt@rlﬁaﬁogﬁ g&’ﬁsﬂg? 59%%'6335:’ 401 £5bar
ci rcul azd onassa@tukdwincheceppy/bluendvioling atp@arﬁtasrcag@nmg mat eri al s.

Dependi ng o esi red bat her, proces

tho i rd pRolhs FERLASEHaRhIR] EMRY B8R b SRR BRI falle
third stations@pheBElopRIptraier E)a&hestf?ém 4204 RRE ofrehy faﬂtﬂapmtbiwfeblycess
conformin r f b j e ,C i
s 6 or GRBRCKSpiSy & (IR0 cohRRePhGRt S3aTROL, bl 30) ol
i ncl udi ng twpdye %@?50& @elé@sg yltipteg flowp rrentooBas.2 JBlow X ppach process material

30  supplied to a different blending manifold 493A-493E, 495A-495E, 497A-497E is controlled
with a different flow controller.
[00105] Each blending manifold 493A-493E, 405A-495E, 497A-497E shown in FIGS.
11A-11E may conform in character to the blending manifold 200 described in connection with
FIG. 5 hereinabove, with each blending manifold 493A-493E, 495A-495E, 497A-497E being
35  adapted to receive two process materials subject fo circulation, receive two process materials

not subject to circulation, and produce a blend of the foregoing materials. Depending on the
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5 25E, 27A-27E is disposed downstream of the bl ending manifol ds
493A- 493E, 495A- 495E, 497A-497E. During circul ation operation, first
and second ,Ng process naterials are circul ated,

bl endi ng m‘aﬁﬂﬁ%}éﬁyand returned to the containers 401A- 4%'}}%%%8%&?
402A- 402E, 403A-403E, 404A-404E. During dispensing oper ation,

process mat I bl i

495A- 495E, §sa ot E AR p(é%g& l%?S%gl%Qe&caé%{r%}s“&gﬁ% ‘% Egh gl‘é‘l‘%@ o
processi ng 4¥7at49%h dQ(BWeQS‘Ea thg ARG 7 AZR-(PYERL ef@@%ﬂ)@?&é&&lm@j’ etediongply
mani f ol d 49&:@5 xg:flﬁchaﬁgé%%ﬁér 014&2 ﬁfeﬁggﬂﬁnénﬁoﬁg@éﬂc?eq i ?IGrSeG %f 'YeA ahty

process materlas subject to circul ation. Tesys tem 400 inclu
four differeflanprigtesigolygiPPpash wlypé&fhrﬁtedvaéqrrpmrsamg SiAtiqup éMat??E/e?S-ﬁo

contai nes s #ElA7403BDis iRecd@REstredd M- HOBEiOAMABRY BD3 A-TIBES 40RARBE,

that different rocess material s may bhe sg(gpl ied to different
bl endi ng 1%/ Fol%&‘n&%ﬂm&%@m&%ﬁﬂﬁg Secongi7AlClefing pregRfsgmytyials are
consi st ent  sitctlatetl lA@o1he She RehdRRUnddFElds 4nd réviined toerae BorviafeRr 40DAQ0ES.SI0DY-

7 caui r ement 20 GO Fo R AR 0 THGY (REBe WE B briobBLS: ARG B

bl endi ng anptorced/bylenty tdanding anabifeih 93 04BEVASLY-493E0 ¢EFS4ATH 1stevaiphmha;o a

condui t ;vol I 20 mani fold

493A- 49 dé e&gglg&fg%%%& 4(5”‘70235%3%&%0“ %ggg GSiQn?E 75?2&1]5[)' ended materi al
i s di schar gidd146d i Eschdriendio a@@ﬂﬂdfﬁﬁér@ﬁ é@%%é?ﬁﬁg”é’t‘\a‘mﬁn @ FedA8 Eeceive
25A- 25E, 27&0%%@&&“9&!&&15% Q@t ol Eﬂc%ﬁgon T'fHe%ysQle 4&?111@19&;39 'ﬂRJr 'dﬁ’ﬂ?eqt Xcess

reducing length of the conduit, and reducing dianeter of the cohduit.

Posi t i oni ngmipElHIEISEH A FiredHenitelbfopeonangt dP147Y0e 4831025 493 0#03Eor

pl aten ther «ﬂl4&)40ﬂ§)y THR kles znaalaif@rehgar@kés@fwteﬁhﬁ Bﬁﬁﬁ@@uhﬂféd@fdiﬂ&@:ﬁ%ﬁﬁmng
material _to be Oper ati on of

Var ous bl enHLs SA REECYBRAR BT € dpBrsIy e FURHE e g
with a centwhith Zed wafer @iosdssihHitired 26 aBEOISASISE( DDA-2BN BN have Biftkentwafer
controller may further rgcel ve sensory input signals fromvarious
types of seREoT S SRYTARE" appropriate action according to

pr e- pr ogr ani$8th7i ns o wobimieadag time (bme@mno@ismmmal dlepding riol previding such a
conprises a, {00%3(385&? QésmP%%t‘Egon' ’38@%& %meﬁf bl Curle P é&?%iending

conputer, or t user erface or such
cont r ol Rer , mpniteide FAN-4P3EN EPUHHIPG &P?pﬂ%?ﬁ aisid the seeint | whstet b@%}ﬁébﬁc‘lﬂmﬂi és
(e.g., at OMQJEa@é‘d @8R a%&@cle@mfelgﬁxce?sﬁagmaﬁw oheclosd, Q@AQ% Fj?@ 27113%hou1d be

provi des a perspective view renderin portion of the system 400
of FIGS. 11Ainimigsd. dhiscanhe a&%?ﬁtpgﬁhﬁ%\%fe%TAI%@Q ef thg eepdvin gyredising AlameisD,

404A- 404D agehdeanhid epbsuiamag R WBndihg €AALIOFRHE a 4B7er pﬁe@&@g aiiom (or platen

di sposed under, a fl oor 468 Iatlvetoa35lurallt | anarj zati on
tool s (not g‘F\‘B\R)mTaY bf‘ﬁ‘rés 081‘1‘58%‘6%‘0’%&%‘?“;‘735\?@?% e’ﬁé’y FEY'Ger
(e.g., 280Lpoo1dsan ege:rhtmssﬁ)@nyabedler efridin erﬁSﬁfbf (tha gys;emA@ﬂ() is Ipke@atably

Cont r ol L er n?%%g% suﬁ:1 Q&fb\wth a eﬁiF ahz% blbti’ Zf%g ollel ncg:tap gt §uc%Utcontr Tler

t he encl osure i Aet's JOUST s and Cont rol
conmponent s. may ﬁlethmrecewntsamla@@uﬂs}@amfsorrb@npmsavpas@tﬂ sﬂnsprvmndef&emppmpnate

wireless COW%E?[%{#%% ﬁ%—{n%gr&%eé%%u@ﬁgnéoﬂ oth erngo(aMIilqu agé)rﬁtghé%éorﬁﬂ%es a

user input capabi
microprocessor-based industrial controller, personal computer, or the like. Remote user

30  interface for such a controller, preferably including display and user input capabilities (e.g., a
touch screen display) may be provided.
[00109]  FIG. 12 provides a perspective view rendering of a portion of the system 400 of
FIGS. 11A-11C. Sixteen containers 401A-401E, 402A-402E, 403A-403D, 404A-404D are
provided in a room or enclosure 467, preferably disposed under a floor 468 relative to a
35  plurality of planarization tools (not shown), The volume 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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[ 00110] Al t hough |i ner-based pressure di spensing containers for

di spensing process 5 materials have been described herei nabove,
systenms ang,qRhdprRssaccording the present invention arephg} ﬁﬁ@%&ﬁ@
to the use of such specific containers. Material contents o? Irst
bl adder disposed within a cavity of a rigid or sem -rigid container
may be disp i

by chorm cal ey sPhefl Atnds SEGRNG HBNRPIGH Boff wighBhing; B kB
suppl i ed byV%‘fﬁseﬂd@m@Iw@P@s@wé r@m@@yfaosﬁﬁ’? maxbg/prmléq@owerewztw#ss
the cavity @dﬁqnunﬂegu&%thtm@s@&% k&b t@?éﬁﬁzitde BERSSME ﬁse@ﬁﬁﬁt@%bﬁtﬂ@ first

bl adder . Llner ut| [ | i ner-less containers may 'be used for

pi st on- act uPE] sﬁ-ﬂthﬂ@g a]éfteErB%S@H PIESTUro HBISig pRO8rPTs pob shtppsing process
di spensi 19. mAuRAS hdfe MRR | Ritsibddy R@Sindb8ved systd’n%chl’@r Q@tﬁ&dsnﬂmor@i@§|tﬁd Yfsent
di spl acenent, peristalfic, etc.

G avi ai ded

y be. uoed TS BB Ak i RO TEEarE PR GeoRBAL ) B
a di spensi npladppaisgisets wikld o avicgios panysd &gsdﬂﬁ&@ﬁS(S)nﬁﬁlbiembﬁIbe iypensed by

i ncl ude a pressur aV|n e doar, 50

hosoct at od BIRPEedar e bl w0 5P ot d St L Rb PR G S B oRRPRE
cont ai ni ng wokig lajgsigylied pwantaxmrnal(messum srerck) sireerlyelispevsdwitigal the ko giwd
the rotg abﬁo%uféf?e%rto'e?érp IIEQSIBWgQES% We%r&?&d@eqt %%?umém% ?%ﬁ%}f k& Bfainers
fluid (e.g., ar % cont 'y supplied
to the pressares léepbﬁomtwis%lated fongastypicd e sberftyngs df dreseie dibgensing. Pumps

col | apsi bl eoﬁ%ﬁaﬁ’é %53 RQL L ouaky, %ogllv%cch]ﬂa‘l@[nénk NRriéiRL, SNOWD be used.
20[ 00111] Use of @F%ﬁ; as a pressurizing f I's may be particulariy
1“11

desi rabl e t 846 UGPHE T DS fise9r é%gl&ﬁ?ﬂﬂ)@ﬂﬂ@%fsartdhw%@ﬁrea%cta|ﬁl%§)slﬁ61 e
l'i ner (le g. 138, ha@%@mﬁgaﬁp@@hesdo&a@spgﬂgg:gfobesls mAefigl nla@ ireRBE aﬁﬁ%ssﬁl’é@ﬁﬁﬁﬁ
mat eri al _cop ned thereinp, as bu S entra ui
et Rty TR S AT e e e R e
interact w 6rhcosuamla cl:ohqu;'mg a d\zﬂllﬁ;em!qurtlous(a mfer)azlmylhadmmce&ﬁmgﬂ fhe fnbtuamle
(Iiquid), i nsgen 0 tP redug Y e??(i&l e urizfn q{md (e au mtro en glgt%atetgs

to be appli &8 ' %% out5|d% area % Ener’. “Fni's Fease’n Fb¥

| eads to hi ¢haellaiiysppmise tqoﬁlemweéscabmﬁdSOénam@spm@@ ﬂls@fromdh@v@kam
| ong or h'gan15&¥%dﬂ%Hh h§gﬁgmﬁ£q%éﬁgt§$&gy d may be supplied through a
supply valve (not sh \Mﬁ e erstitial volunme between a

cont ai né? a8l coUsaphiighie 24 prisssurigiag diuid, is praysheupartichlarly gespble g Bvoid

wor ki ng | i ophigehe@RYr BRssaffat el lh?c@gl\l\ﬁafcbnaﬁﬂb@%éi% ébkr@ougﬁf%ﬁ{h@lé leaks in such
cylinder, as in conventional ydrau i c systens. force. 30 is

appl i ed to KD PEHasHPrassss il OP‘FP@“’%?’?R‘W@ g tiHP‘dest‘ﬁ“%%ﬁdé‘E gih figipdd may
force to thewubd &fhedus Qidtrahdnt AGasiRbRAt, adnd Mybﬁtrﬁieﬁtﬂ@'lﬁa%%)ct anel shaarges.

the nateri fromthe_linper thr ense

bonetrati onVeRPHgie oha femresPRamluuaF SRER Bobbimerer g et Tt
and mat 2% i agreadtrsfpmsad)etab;ﬂfee kanthe anddepodaedfit iliadr. fTois iicraasedn ﬁdcef Ibatho higher
control ar edlgl ?fpbeliffflbbt %dagn];b(?esqge us 1;y to o%erc alo grglg%bg@ei clhnva)rkl

material fof q1ner-base ressure disp ens tai nme
material s (&quyl pay bervepried thmqmgmgsuwalwe'ﬂlwa(nst shgwittfathnerterﬂmale\fdtaieénetween a
condui t's, efgalnel Qﬁaegdc%fi kiBleCIHAF Afeleind' @Fe?s%ﬁzﬁ@x‘i oF 'sﬁ"éhsw gﬁf&hﬂagmlqpbe
vari ous enbodlnents of ﬁ% I nvention should be conpat

char act er wfarHokedatith gp %@é@lem%?n gyfligder, ap mw@;@awwéwdwltwmms As force

pronoti 8@ rRAELH0® G nHRL AfAL @R mm@m RISERS e m@éeeee gt 1§1e1 (t:esmaamng
material containnent liner_is sub as cont act

pressure di SHEHRRgy diprsed gnd f?ff%rtf’%fna%?ﬂ /T gt ey 8}“)‘?8 o da‘éﬂ?“*“&f port.

such |iner H&Mcdﬂ[egaﬁi@&ﬁ&&&dmﬁﬁmﬁgh&hednw lhaeaaecgﬁ&elappeﬁ neafkliBedind material
gas-i npenet r.abl

1t | t | med of
Il ettt BB el B HEPRRP AP clisd mstell Saelororiet Blbets o
t hr ough t heliduidwara wmﬁémg okegiat BdimeAbzisedw;eessurayis;besaﬁmr med of

subst angé al iﬂﬁlﬂ?r eC% tgigment rrna.aEenals ?e 2., lm¥r§rlmmg nqat%%, :pc%ta];ngrr f%-z?tgriaﬁ)st conduits,

etc.) intended to contact process materials according to various embodiments of the invention
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20 processing step. In performng planarization of delicate
structures (e.g., structures that nmay be prone to any of mechani cal
deformatio 4739, and fracture, as depending on fagt S
pattern de%’m%iﬁ%ke%ture aspect ratio, and sub- structurg ﬁg%éjﬁily‘% 2
conposition), variation of process material conposition may be useful
to achi eve red @gﬁ I E‘BR gh.do ce. m
a polishing %glgdﬁeoﬁ ucl?;lgsi? r%%:r'? ﬁ?r\é\&s’&m%&j lss?”n{ag'flmdel |qu %@Yg&ﬁ%, RichduP
st ruct ur es PRBOEREIPasiesoTatradagony staidragess hnapmﬁl@ubf a npagepalicontaineent dings is
(e.g., diel golekith ofd doliBt(e ?sfo; a@agm@egpegglggem&pan%t&@&%&&%&!@ ﬂ%ﬁ&@ of
del am nati on when expose h polishing downforces; accordingly,
such mat eri &8 ligpranany s eoxppd °“p€ﬂaFe§ @ 3183 tIBETHRAPle st SAty iR BRIrakle ViISH Fl e
of aroungl 1Au§hau€/€1y,l 20fR8) may R QoraRd bi d sKlebtRels @N{chRbéraBAYe MAENAL RIRGESSKId
mat eri al co t| op f ther enabl es%fgsl mzai} §oon of sequenti al

mul ti-step 1& HEE EP@“&%B% HIET SRS dpesreck 1R 7Y PHICHTRH oS ReiR P iRa fiagle
processi Ng maeridl ekrs] st haydhie ﬁgnﬁ@qﬂﬁmzplahaya@ lof alrfeﬂag: 1Bdtedfals0 S ddirabldzher

and P3, suc imza u
or gt e hoRB g PefRlek P o BecbelSy Highapoisd? o XA ek bich Py g
P2 tinmne; anahdbeﬂahnhm (ag.. aieayn tinfe bRrween fam‘:s) auirablBr the desged end use application.

be devorboelPEiT PThABOERE et e B AHRIRY D S odRR o Y
i nstant di snrle@sm@nﬂ@aaétd@smsbe@@el‘ele cliipmatp dlemédl fowlt@@itnrgqengnmﬁai iyt tien

thr OUghpUt Rbpsan Eﬂplyﬁglrﬁl@tlﬂl@ﬁbcebﬂ@ﬂygﬁ/or BMEesﬁflg?stﬂQh@(ol’ btﬂlrtdggrea Qomtg ¥pe
of polishing % hem cal and nmechani cal properties of

pol i shing p&dls )*s gkoyﬁéow inhgteaty gtall riatipss iofRAVHY PreatruTor “tb‘ftipif?a‘?@ﬁ Al

to be r ermva@hoa@eielcamngiaﬁtehmh@Ms)lenauﬁamncm&sl RoES dehiRed GhIRBIIGA BN
mechani ig:l ogertl es of the CVP for rrulgtl on; and downforce exerted
onto th UBPLY oprpiesyRerials (R BB PYRE ©if-ust ment of the foregoi ng
and other fm@olls i Blamtlindiproctsenasdibls las edquinsdigiuiignion® @ goinastyuss ipkdvided
inthe art. _5[00116 G.14 ecrl cessin

applied to & nl;er JB ]leif gst |Iéﬁna§°e?nu?:eocr’f§h§.tl%conc n&%ﬁ?l Ea tré% CPo'%"’l erlafs%%ars;' laﬁ?
bl end of prlmgs Qiammnemtlailai ha\blen@d(fmnpbsmsl bandbles broveas mgsriaMtdnfposidepect
to tine bei .6 0 -
three st atl bAsT oy & el o e bl on b idRe R O BnicoRP B0
copper P@&nopasesyimisep. é@mﬁ@rﬂneg plarayipriiog pRgelicatarduesares (egr siushpsdpat (Pghe
processes. ‘ﬁ%na@ §ﬁ:)r df%ghahfaaltd%m@a@laﬁ %faclﬁ&j mra%reFASGepenélg grflf’actérs sucﬁ as

conventional nethod for oper at i ng a mul t1-station tool lizes
same pre- bl BNEEJER: EGHFOaPES A0and Sy UG FUIel mafri P?“POA@%Peé%ffanféaf
in the righpro€gd mierial anpssitisr @w&epi;sadl th ek ddsatd RoRP i twiBbut appliihe

station may,  be divided into " versus ate cesses
cach ool oy MG ASHFS Bk Aoty fupth riEREn po e T RBE By

pr ocess2jrayintindds ud&rsa:oa@cnwﬂspdmwno\d Enndredls (4 ) dieléotric fAmPessitag atfprdb to

seconds at r eno pr OXI nat e Fl'h 8
anget r omel <REbn A e HESE P AT URT, S T n e Pruntare; prpioety,

Pi | at e proceskmasridlniut iptcally piisted bih i polishing hedgipivyfont Oﬁal'sl&ldd redi (7 kPa).
Conmposi ti OnTﬁLeﬁﬂkff!} cogtlﬁﬁlablg%lg rﬁ?) %grrha(?e[nal éé 051&&1@%& Q}al(%ﬂ:s 8%%3&%9%

VAZ conposition provi rate of approxi nat
Angst r orrs/ s&genadal W%ﬁtemmt:qﬁ%na:qpe@a?nsyo eaZg| thigpghpwts sOrug “ﬁ@’l Pugeesfing

charact ef i zgg iBudi@Sdeqlei® Yalshi {‘*ﬁ stghom ﬁh p@l A0 28 | A& dpaniAfidl rgaque fohe
P1 | ate renpval process usin 0 characterized b

removal , w PRTPEWEHEFEEL A ey 3dng: lﬁdﬂcwﬁ/tﬁ?@% Pr?gaqdé’@élmec'e{ucgﬁut% Pland
refers to t betihe hidbal Qein©iny WNPE P FahbBimh&cesses in dep05| ted surface

the. third cOPURR, - ApBowe g, o BEF s s B B BARNAG P s b
various pr opmrsﬂdllemm tieiznvithabtl babiirof (HeDhMink distlyalreo giatopen (bx |cde;deladmh
concent 553 t egyin oe{nllp?‘ovg through[LJJt!ft o:% a pohsh(iz%jlgsteogl fn&ucpefjglﬂ a\r/eU Iﬁotg‘ rﬁgnté/da‘é) gype of

polishing tool; chemical and mechanical properties of the polishing pad(s); type of material to
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35enpl oyi ng conventi onal process material supply systens and
processing nmethods. As illustrated, processing tines in seconds at

stations P BB I, and BB2 (representing plate
5 ang b udie i 5P L 2) are 60, 120, 70, 30, an SPEpbsafudi

respectively. Processing at station P2 includes base process, base

ovet pol i sh, bea{% o@éit %Hltggrg ?Vn?aliegll(a)f %\%%ﬂ pe% Ic?/% d&gr%cl el%t%oz%p Euc%?ég? groflle

process materl a er en opera par ane
(e.g., pad ﬁwmh@é mepwlcslae@:@rtieeoﬁ:thé CMeE| famnuiﬁeom,@mbﬁfevr@m ¢xerted Ofitvethe

120 second RhRC %%ﬂﬂ?&efeb {5 aﬁ’& adl]]tém%ha&f L1R%orE; g%u{ g%H& gtﬁé% M cforéis %tﬁﬁ fhe sk111 of
bottl eneck in production, eriod far "'exceeds processing t

at any othe?m%¥ﬁﬂ$@ﬁmmﬁs@ﬂ%“ﬂéﬁﬁﬂ [00118]FIG, 16 provides a bar chart

represeng i NMoATHPr O¥RS WALQELIRE QGRS Shri@sdtg "Brdn@fery/ 8 aphlisd S6 At nOMSiAbn @
mul ti-station sem conductor planarization tool enploying at a first

station t hefeEdondrcir glaayizatiog; eyl Jith qibierd of profsss wg ?‘n*&"’é‘é (FpBegsiion fhat
accor di ng t Garisy SiitB FEspéon do HﬁE heids suplpﬁeca@cmé dhits0 Grafion WRT TR SoPHOREEs RBE S

f th t t t f
i rst nator Fatort EEER w8 mol hESER PR e SRl bbb bERVAL b v
processi ng dtarisg (i) snabarder ip@ovad tPBEpiomh Shdastribed pr o ek dguhi nfErlat

the sec ?61 d ?c{ g%&n%@ntfo@fﬁ n%&%g Pod %E)e\f%{]gg?rhﬁks%‘tl%? &gng‘?%é(s ék%r}gmee ]\é Ienged%ﬁ\hed

reducti on of "processing S versus
70 seconds) conPhsitityast efatppni Mchml B2.bet Aejeritiee ifi dhee it nepluope ratunoteriugted o

shift as pecﬁl§naﬂ£aﬂb£‘ @pera:h%n o0 thtgétﬂi%h IIP ? bfpﬁl‘s?g&ﬁlﬁtottgo E Qﬁiyp %ex@tfs%%?prg&ssgs ’

during the "late period). Processing tine ma reduced
station Pl $%h 3’@&]6}’%aétf@fﬁpbl?iﬁ‘é‘ﬁs ipgeriyt gruaesiEen. A4S eerksaﬁweés mbSymdude a

i ncreasi Ng BalpsiGSPRAGted OOV Akor heHeBodlbl 35 @con8AR & reRloval E’it@@ﬁﬁglldlgnately
(e.qg., 5|n?% ﬁs%‘ngﬁ:'[é’ Ol19]FIG 17 is a table rowdln%test

i ncl ud| % T {serand, M RAIG R eREP iR SREAINRHPSET RIBERR KL i Rypeess is
various t esmltpreaegsaesm&rgﬁugyyedf Dyechridredp@iidn sam&adva@aﬁ&nﬁe p&for avueo

nmul ti-station sem con | anar.j.zati on t ool ut |2| S
nmet hods as GEEEHY ‘B‘ed‘”‘%%ﬁe °ﬁ“98% S TEGRE F&“E""r’ﬁ’véaﬁet %é’f 6‘?3 e&eé@@&
Certain dat Angeorss/sreecpndeé?@mteamo%sfsbsemwam«mn winp AR it clarncteozedtby fast

| east the ff' %%ai %?nt ﬁ%h @ T%l?i&h&g eH’H{eh g tlYXaf’F\f'U{rr%(ﬁfgls gﬁ»?es% hl@lé? QPAZ is

(e.g., incl u I ng an enpl’oyi ng step
enpl oyi AY \ARyacteriied by plpwer r@mvrﬂywrtle}@wvéis@mvsty andgdgy dishihgratee § (ithing)” rﬁfers

whi ch pr Ocet%sth@ﬂ)uﬁétﬁﬁ%f @ﬁdegﬁtﬂg uP IBQESQH dg-pogl%)sm%g fdahfds &lchZas (B} 1 111%5 or
are near | Yy mat ched at accep y | ow val ues of 60 Seconds an

seconds, rebPEPEIsvely] f“r'é?fd“‘%}i’%fﬁll ip grefpirdseprarenY S a1 “YEde praabe WI“F)‘%‘/\PY
[ g0120] Fll lGSblexﬂd&:% i2fhiolSfo md ik g@onuea ShterANOIVES qga&@g&ltpp@kidm@@ &fdcdnirited
charts | ustrati . -0e naent 0S| r ot

Chel udi ng 1 RosRE Vb PoT R an i v YR B A e Rid o Reion)
seconds}s f odesttived, oUSULC orpbnet bgblebdignsigarebf wUtu xR0 QABDIW plus 3

mat er i .al Sy aar?]-ts togg d%c(:%r? Pero;udet Q/A% f I rbsetfm%egtoy E xrl.lg ? Parg of Q’qﬁuggxo £>lus 10

pl anari zat i waf'er ocessin ne cha
represents pdns ddWcplns? paru:eqi thgdr ogeA)pexdrend@ piuz éd:ama@fesz FB)owchinpo@i:S&rigo n

denot ed " CuyAz n&klﬁ!? ufdgh Q)ﬁ'le% er %&%cglmﬁgwlﬁbcteks%r adll?es 10t up C{Qd?}&bon ﬁ/l B

item (D) representing total at t
f1 ow nmeasur BAEAtRE BFrovhae innclraraesr rejagipe 18 Bryprsionag KBnppgesying |byiybuffing

control ber Sleﬁﬁ%ﬁgglaypesﬁeﬁ&@cfﬁlﬁfto 1%@)@[9{91 s iR WhiePlurMQZ2hfion Wl t& efhploy of
calcul ated delay tine of 14 35seconds at a total flow rate of

appr oxi mat ef §rPthﬁlyr‘rﬂ fatqhypit ROSEY i nut e.

[00117] Benefits of optimizing sequential processing steps of multi-station planarization
tool are apparent by comparing FIG. 15 to FIG. 16. FIG. 15 provides a bar chart representing
wafer processing time for various stations of a multi-station semiconductor planarization tool
35 employing conventional process material supply systems and processing methods. As

illustrated, processing times in seconds at stations P1, P2, P3, BB1, and BB2 (representing
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WD 2009/ 076276PCT/ US20081085826 [00121] Referring to FIG 18A,
starting at tinme of O seconds, "flood" condition is established for
10 secondsywiohdiisiat € materi al bI ending in an upstreameleeRidiksss
mani f ol d, and convey sufficient material to the tool to purge a
supply conduit between the blending manifold and tool of any static
materi al . Af:lat@n i rgaaﬁ:f 3%{1%%%%%@( 9%2)0;1‘8 %@nﬁbl fdJ%Bt ﬁld’%o gspe%.‘w%fe
5 reduced to desired | evels to produce desired Tl ow at gt
"VUL" bl endProgaitingd seaeqy F4/ingigdes B@P PEORISH @aﬁ@ro@%@@ (aad @(tendﬁb@vre@pmhwgfps
bul k copper mhemmYaink sfﬁérﬁ%%seﬁateﬂs Butt miyeenqﬁoylc@fféaﬁ%&i&mgfplaawe@ls (e
constituent A is reduced and fl ow of constituent Cis increased

produce a sRAOMEFsWE/RRd SRiednyc) FIAIVY iPeonenothe: ek pcops awg?Sfm%lémayt

time (e.qg. ,stﬂtfbn?ﬂ@@fﬁden’&d’a&ﬂb%i Bott@edcRY prbduaiiont xehddbeiad £ gx BB pfodstlng @me
t he process tool %or ot. hﬁ% sired point of use), such VAZ blend 10
does not ar FiXReCBT SRHE ip g0 ntiI a time of 30 seconds (i.e., 16

second st ar[001i8ire pldusl6lgtodds Oﬂﬁhl d:edlraye)nesdﬁrin)gmﬁ;h@/eﬂ iwaeer @aecrcbs@ﬁlg Qiime 30r

seconds to e e

o ond. [ 00179p R OGS st e o e e GRS A ARG Sl on
| onger " ear 1h9fe<Fﬂ #'prpqatseraalel witids Shoviargng ¢dugpetial dccomiing rgbtemRekigndtiong
to FIG ccﬂhi?léttb NQri&ks édlkggln@;lts ofstﬁé: %gsgél]g ifent olnoo gar&%l&o'aﬂ P}mOBf

is esta 10 secon 10 second
constit uent %Oﬂmosigm of Tiggt enatedie) serpdied t? %Pe@”#tr&éﬂﬁoﬂ oVt e Vb"r%‘éi@éé pegcessing

desired fl OWs@cth%taﬁf)n ﬁerﬁﬂtt@@ﬁluch\é%-rter Pﬂoé‘é’éﬂng tﬁﬁ\adat@ﬁ sec®Rd itéﬁoﬁ’%ﬁo SQ(QJIHHSS\QIFSGQ
process (e.q., perform ng bul renoval ) commences.

of 26 secontfd seqqngsy B e&@r@??tf%@ﬁ‘fmﬂ’ ?fspr?‘"éifﬂ’@é’&m&‘l&’efq]wt@fon (60 Seco“ds

const i t uent veGuk $0 see@fde)asedhatsm ppﬁcﬁ;duwama {RE6:0§hy oy&ztmb& QREkft abjdtts BiLiBe
to the terial % ansi

e. of 14 20
seconds)S f rOIAEhE! BRERHICHE ST ee ik e b P, POk fay mey
desi red poi Mmmfcedﬁseaauoxsmdh addAaimbdiagenfdrngbo 82 pmoetssea,rfbn axemt, by rerdaoad bulk
until a ti NA8. - e f. 40 seconds to 60
seconds, ”&[pgé ﬁ%‘?""%?%gess fmlg%mﬁg%agesé JS [@AZ bl end. [00123] As
will be appl08ti%ht ed 1By 1bisea @ﬂbleomldvldlag yess iiatii Imthﬁutghlerocassmg\/\llmh apchdishing
benefit of LbgulRskarbudisfl Qa%u)t@eestwes%w éng:mg@de gﬁfiﬁ{ Elﬁ‘lts’e&ﬂd gfatehm Pr

more process materials may suppli mani f
desi r ed?¢ | oWrlfitagign a%cct?ﬁ‘éffﬂﬁrﬁl"}né‘h@tmnaml Piifizing| fered mrsir peteds asugspirives

to a procesgerdi® ifeompiiifoh RolRhidnel frétedsed (RFQE 8 HscRRETAb BRbkestdd in which
achieved the desired result with respect to a nmulti-step sequenti al

or other prEBSL TR F‘éi"alsbtﬁe Tt PLETES ¥ATEO B HrE mRler ?)‘P‘c‘f’é%‘%agsth%&“é? gginciuding

precursor s ihadilyariestee aaplbysy WUI_D aﬁxne 188 @t hedp mfyoyb@ vanhi ned fiksd edry
bl endi ng manifol d j ust

Pherend: Moot aspiyPiodl st 2ulh SRERREGE rupeitBR: Lo BatiE 18

use. [ 028244 \aéagly ntagchevhitecceptaidly Wit belues whb@seeends har 7 seyonfdMadpdd)ively, and
pol i shi ng “ﬁj%ﬂ?@aﬂer{%@%%ﬂc«?ﬁ?&??& dermonstrated using a system and

met hod accor to t rese nvention. FIG 19A includes
super i npos ei90b'40bt s FBiS. é%ﬁap@r 18Bepvenidel firptzaneé sqepnst supesinppsaA dise ehorts flindtra)ing

data as a time-dependent blend composition profiles, including flow (in milliliters per minute) as a
function of time (in seconds) for various components of blends of multiple process materials, as

30  supplied to a first station of a semiconductor planarization tool during wafer processing, Each

line chart represents three constituents; (A) deionized water, (B} a composition denoted “Cu-A”

plus peroxide, {(C) a composition denoted “Cu-B,” with item (D) representing total (composite)

flow. It is noted that the flow measurements provided in FIGS. 18A-18B are taken from flow

controllers disposed upstream of the tool outlet nozzle, with a calculated delay time of 14

35  seconds at a total flow rate of approximately 100 milliliters per minute.
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function of wafer position obtained for two wafers polished with a
prem xed conposition 35denoted VAZ supplied froma reservoir. FIG
19B i ncl udgg, syeihigrosed plots of copper renoval rate pepfikd
(Angstroms??n) n) data as a function of wafer position obt arlﬂne 68?085826
waf ers polished with conposition denoted VAZ bl ended at or near the
poi nt of usg¥sh NI xE rage I ti talept ter
pol i shi ng r@gul ;ls ar%ﬂg‘g%n%?r g%}gdﬁfﬁﬁgatn%gee%g Se%ggf 9%%@ Zonafih 6
appar ent f r esablished fas\ pecerdg finitif matashindipg i anbipsteay bivnding Hianlfcﬂli @pd

19B. [ 00125§onfdyGufie@ni Matéial | ioriﬁ'e ©5ab %urgaedaéuﬁlsw B&haiik géii\hé\eth% tﬁé?ﬁngﬁltah{%ld

copper renoval (Angstrons) as a function’ of g (seconds)
for polishi#y tw&fOéragy P%ﬂ%@@%t Al g e o 1B pecands) Bevay ‘szcﬁf’ﬁ‘l&ﬁmféelB i
a Cﬁnposs t i @Bude RDdesitbdasvel sl\(&JbzﬁdlhoB adlefifed ﬂbwﬂfeQﬁQSfﬁstS wgre Btend,ghd aedrly
W t hout interr t|on i shi.ng. Wit aco sition denoted as "VAZ"
B secondt b BhuNE mRbihe. PHETHEpuk Sape IR canpTEe. B et 16
pr edi ct ed gisadomls:,tﬂmi of datisdtubarA P etdusddi and) flowof tmlxsmgenac?»@m&es:s@:n& ploduce a
duration first dp‘r\&%e%? n§ en%pyuet Wllet aten%‘ll't%anmp (%l elay tune béﬂ ?tﬁ s a{% tlansn c;éﬁl’y)

25, and 35 “1U“secén respec very, o hin
second pr ocies tediprding madifodd o diveeprocsas e prthsatﬂsnted Ipeist grueali sdeh VAZ blend
predi ct ?(Sj a@&s taH’RJe afjf?lg ?oo Bt 99111!3 %ﬂé({}gcdnﬁgégdﬁ(ﬂ&c d§§1[)t seco d
duration secon rocess segment recede of
20, 30, andde)s {He time @gnd |30e¢09ndbc§¢ G%Gﬂcp@m e /I tiﬁOWLnglCanlenCﬁS
first pr oce§,§h§lgmrglendl n each case, VAZ and VUL were for rred
accordi ng to s st ens met hods di scl osed herein by blen
mul tiple hst fctle]ﬁps‘m(‘ﬁ“ﬁ%ﬂf BT e SHt PR @doRgFUrTRyy é’ént%‘i‘?‘ﬁl Aef
gorrposi ti ong,)grtérmmdpat fatelyvapr Referrin® tdISES. lllﬂB ast:ﬁluﬁgnﬂl thg m&a;:@ldd a “flood”
i spose acent. to narizat|on. tqQo The 11 te i ne
erbval U ¢ PG et A 0 SEse o s s rete Jov R R &
and measur egre reirodab desaﬁeémveldecnpmﬂce at@srep fediad afbd Erspl@uar bizat, iathan
per f or mance.. uysi conecent - derl nt - of - us I OCess teri
Dl ends i h Breng ESMEEHRLTS & Eng A% Mhnd it Ru5SEs, AP Bl
waf er 20 plﬁamennr:lz élpwoﬁcqnsttwes& is lscum apghBow s@ogn@mgnt@u ingeehded thoproduce a
di scl osed h&E&Jd”W B&a2BR! du@qc bR, RhEeh kG %%Ce%a?&ﬁﬁé r’?ﬁ’f t

mul ti-step sequential wafer planarization proce

i |1 ustraintpeauafeonsibp bispding @amf?ldofstthwzqewgoqléorgother&Psge%p@ntdmuw such
bal anci ng) @aflbldni 46ds @B SQRUL Heirdh uMdh &ine RF MRt FRB B BHREPSioWof ko
be explained with reference to FIGS. 21A-21D. FIG_ 21A provides

typi cal thi ¥RHESY PS7FGRS: NPk iPrasaiTiys coymases o hened hbipd and 25

| andi ng | aypnmswlep@smtﬂede @ppearcxaaedmycz;&]@ef QeinfP RkiQ ifl @l LewisLine brRtieoef the
prior to ap Lrﬁgtlon of a

lg ani cal pl anari zatl on

ther et o. eioB ey SRR TR uier S G D Pistes rib R Mo Bea i it
over a i cr Wedddgtmapifold ateviraidlosuted 1nd tpenporititgs| mﬂlthnagaisﬁe:bprﬁdmt énpl;bliecl and
| andi I i ck

rrgg h:’iz?C alayéji;(g%]sa%%i g‘lﬁ';ﬁ%ﬁﬁmtegéﬂtgé r(E % s%gc{ymoﬁgtﬁ a%ieéf% tlhgl deglr?c{peb%ﬂ with Wct
syst em t hat toj nwhiticktep S@tme!et@l pi eth@msocksk, opfationP3n (oas embtbdusttnt atrferdssl material
FIGS. A lﬁecu?s'ag tlga)c a@%&tv@ q’ltt] Qhe a%@ﬂ&%'b@ I:orfrﬂir%ﬁ %?ﬁl%lﬂ%%ﬁﬁ@ld ﬁ]stf lBISt

pl aten P1 endpoint ("EP') system nonitofs coppe i ckness
gener at es aff 4iipetspifat'P SYPPYGR BPdst plobs shstien thepeh tOd%Ple@,e@S. Al arothen desared
endpoi ngp CrpdifiF @8, (e. 9., predefined thickness at dashed line).
Simlarly, ﬂ%m}‘ ond | aten, P2 EP system generates an instruction to

stop polish Sy gy and Gy Tonsie LBV pelbies mgE B e
r em)ved Reﬂmﬂ&bn Haﬁcﬁas{tdﬂedtdaﬁg faQbét@Mhﬂgﬁdhcﬁi@d&ﬁdlﬁgﬁtoﬁWplbﬁntl 1&@§ﬁﬁi\ll rGed
as mzatl on snou art wt (0] ol I, SNl tine
of P1, P2 Al PESRRRE R bRl freot b ol Sif el HireRiLEn) B
RR( Bul k) 5 ﬁﬂcttonn:_ﬁ watfqp PpsitionCobtaividclion ess wifbrarpdlished with RR¢rained ngihpokB8on
time (t9§) d_'enﬁgcli N suggﬂeﬁ ka)%is £ réserlvqﬁﬁ. B%fd.'l@ﬁ)includes superimposed plots of copper

removal rate profiles {(Angstroms/min) data as a function of wafer position obtained for two
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10[ 00128] For exarrpl e, if PLtinme = 60 seconds; P2 tinme = 80 seconds;
and P3 tine = 100 seconds, then P2 and P3 are bottl enecks and their

pol i shi ng tdRRHesHl d be bal anced first. [00129] Ref err pbagukRodidssas
22B, which di scl oses an 8,000 Angstrom bul k Iayer di spose Uovgr i

3,000 Angstrom |l anding | ayer: 15Typically, RRpi 4,000 to 15, 000

7700 A mi noeendriat i Eptiip %\%ﬁ#ﬁiﬁ i 09‘%9“2‘1%5‘“@%"“ R
A/ 1,700 Afqrcentrated pEeesTmpterial eanglitientss B:e@qraﬂlisvrégyeswalaw@@ansuatsd Fi6e 19B

tinme differene ﬁlob%mesbph{aﬁt ﬁ%ﬂplhé Bwerld EE@afrrélyovar@MmWs;ﬁwﬁﬁJ fﬁlb'
basi s. 25[0013 Assune the foll ow n% %an e in paraneters:

RRIO
10, 500 A/ ni B01Z3}g iFC-RRIv? %%ﬁbﬁt fieple Pfédl%fgd 4 aptHd CEi?Pé’i:’@HlPY?é (f’esgatﬁﬁﬂsé
then: tps =asa HQ&ioA of pdih GO (séédﬂﬂ) fer ;ﬂ»ﬁﬁlmg&%rﬁﬁi A ik shatidn 9109 1éhafization
1,700 A/mn = 106s. This regult mlanc§d as the ti dlfference
bet ween tp, t"ﬁlna”ﬂi‘& CqIPOyRPy ?“8?381@5 ot!h SaBEbPIEss srenepe et gubour
bases. 35] OGﬁeﬁ'ili)tﬂEm Hyépbﬁsfhtn@ vih a&d@dlp&&nohldﬂﬁiedtaHEﬁAH’Di’nea sznd@fbc&@ segment.

removed at ltl?% il lustrated in tlcul d
RRp2r emai n g upéaer supenmpo egvhéx?s Erﬂwde predu%edgmd i Hata forpo shmg 1nclucﬁgé ‘316'

second duratlon ﬂrst process segment with VUL, followed by periods of 15, 25, and 35
10 seconds, respectively, of polishing with VAZ in a second process segment. The lower
superimposed lines provide predicted and actual data for polishing including a 25 second
duration second process segiment with VAZ, as preceded by periods of 20, 30, and 40 seconds,
respectively, of polishing with VUL in a first process segment. In each case, VAZ and VUL
were formed according to systems and methods disclosed herein by blending multiple
15  constituents (including concentrated slurry-containing compositions) immediately prior to use
in a blending manifold disposed adjacent to a planarization tool. The illustrated linear removal
with respect to time, and close agreement between calculated and measured removal rates,
demonstrates predictable planarization performance using concentrate-derived, point-of-use
process material blends with blend composition subject to change during a continuous wafer
20 planarization process, such that systems and methods disclosed herein may be applied to
algebraically balance steps of a multi-step sequential wafer planarization process,
[00126]  Examples illustrating steps employable in optimizing (e.g., algebraically balancing)
a multi-step sequential wafer planarization process will be explained with reference to FIGS.
21A-21D, FIG. 21A provides typical thickness ranges (in kiloAngstroms) for the bulk and
25  landing layers deposited over a microelectronic device substrate, prior to application of a
chemical mechanical planarization process thereto. FIGS. 21B-21C provide examples of
various layers deposited over a microelectronic device substrate, including specific bulk and
landing layer thicknesses, prior to application of a chemical mechanical planarization process
thereto
30 [00127]  In a typical CMP system that includes three platens P1, P2, P3 (as illustrated in
FIGS. 1A, 1B, and 2) adapted for sequential processing steps, a first platen P1 endpoint (“EP™)
system monitors copper (Cu) thickness and generates an instruction to stop polishing upon
detection of an endpoint criterion (e.g., predefined thickness at dashed line). Similarly, a
second platen P2 EP system generates an instruction to stop polishing when it {e.g,, optically)

35  detects that Cu has been removed. Removal rate in the following discussion may be
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tp, = 9,500 A/ 10,500 Ahnin = 54s, and 40 tp2 = 1,500 A/ 1,700 A/m n
= 53s This result is balanced with respect to processing tine at

pl atens Plyansodigrsz76 O 2009/ 076276PCT/ US20081085826 [ 0013216062058
is a schematic cross-sectional view of a third exanple of various

| ayers deposited over a microel ectronic device substrate, showing a

first portigRs..Qfqd k YL r - ) "Pl oy e
segnent, and aevsgco%gk%or{) on-o 9? gldbsul Kk 1?’2?/%% ct)ﬂEepoggﬁA J?fﬁgﬁaﬁf
"Pl late" pidd@sshesdiginent. It is assunmed that the landing |ayer will
be renoved by platen 5 P2. Wth reference to FIG 21E, the barrier

and dielectric layers may be processed with a third platen P3 of a
nul ti-station CVP tool. WieMinsdksHiuhg“t Rucksess/ RB{Bulkat eri al and

dielectrgc layer, two or nore polishing formul ation which are

optim zed for each |ayer_can be_gl ded on the fly and delivered to
P3. [00133] Based on t he 't 8P&§si T fl%E‘Clﬂ’ﬁ?‘?&%{’filng)e[tf{%?a“ﬁﬁlg)anci ng
formul a/ equati ons for may be 10Oprovided tpitp2 E tp3 and 15tpl, early

1- tPl. latetp2 Thus, varigus steps,of a.multi-step. sequential wafer
pl anari zati on process may nglmoegtl"ﬁm%z ﬁrg“ﬁ‘g;u%’;?/%ﬂigs@’glreéi cal |y bal anced
to inprove tool utilization and process efficiency. Overall goals are

to shorgen Eo'i}]fqzsﬁ ndigyi dyabie BE 8 858 LN LIRS PP Gfne SRt @Rad Gndp3 fimd Ri1do
and bal ance the station
seconds, then P2 and P3 are bottlenecks and their polishing times should be balanced first.
[00129] Referring to FIG. 22B, which discloses an 8,000 Angstrom bulk layer disposed

over a 3,000 Angstrom landing layer:

15 Typically, RRp; = 4,000 to 15,000 A/min and RRp; = 1,500 to 2,500 A/min.
If RRp; = 5,000 A/min and RRy,= 1,700 A/min, then

tp1 = 8,000 A / 5,000 A/fmin = 96s, and
20
tpp = 3,000 A/ 1,700 A/min = 106s

This result is relatively balanced, as the time difference between tp; and tp; is fairly small on a
relative basis.

25  [00130]  Assume the following change in parameters:

If RRp; = 10,500 A/min, and if RRp, remain the same as in the preceding Example, then:

tp; = 8,000 A/ 10,500 A/min = 46s, and
30
tpx = 3,000 A/ 1,700 A/min = 106s.
This result is unbalanced, as the time difference between tp; and tp, is very large on both
absolute and percentage bases,
35 [00131] To balance P1 and P2 time, then more Cu can be removed at P1, as illustrated in
FIG. 21C. In particular:
If RRp; and RRp; remain the same as above, then:
tpy = 9,500 A / 10,500 A/min = 54s, and

40
tp = 1,500 A / 1,700 A/min = 53s

This result is balanced with respect to processing time at platens P1 and P2,
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20processing times with respect to each other. The station with the

| ongest total processing tine determines and limts the tool

t hroughput 4 QQd#dllsn one enbodi ment, a process materi aﬁcﬂh?ﬁﬂw&@é’zﬁbe
formed fromprocess materials or process material precursors
characterized by different particle size distribution prof| I es A
slurry conp on t

renoving a Eﬁ)?:{g} Y&Waﬂ'[?g?? a c%?rﬁ{ﬂc%ﬁ) }éé;g idha S\JI&&OMXII‘?QX&Q}?F& 0%?1 drs

| over parti dipesitsil peer paycripriectienid deaige substrate, ehoivalg atfmt@klnelgyfa@ulké@udeue
The per cent wohléiit, arpi Bk Uetonds Qghidk Shd QBSKIPbIERLe AN R 1 BEfHved
particle size may d| m ni sSh” gradually as a second constltuent havi ng a
smal | er par Py € I8F7@00es saeroRedl | & aevat wathralpndinedever ailberameyea By platen

subst ant§ al by wansdadice toCﬂ*l@rm@a he Bﬂﬂértahdfﬁgle&tﬁ‘c Byers 1hd}&ekdcBGeAGRY ird
oxi di zers, inhibitors, % | so be adjusted as the particle

size di stri BaEs BHof asm%ﬁfﬁ%% GHE froB o kes @ele:*bme ge e mﬁ‘%@h@éﬂ@#@ﬂc pathag
i ncl udes fl e Patossmliifg faGuiibigit] @8 oimidel faR edcANaybi J3R bPREddOdIen the fly

within O to (at left) for producing a blended process
nat eri al |n%‘}]aLfP“f?be%g gfr st process material precursor having the

illustratedl00#33]i clBesesionehediostsing) utgemnnal petaf ibhlenc(rgtfomiugpfeykationd foh nthee
first pﬁ eﬁg ig&{(eri al precursor having a discernable particle size
distribu peak at 75 nanonmeters. 35 FIG 22B includes flow
parameters as a function of tine fXir*Efe~peri ods within 0 to 120
seconds (at left) for producing a blended process material including
a second process material precursor havithg the illustrated particle
size distribution profile (at right), with the second process

mat eri ald precursor having a di scertﬂaéosl*etl’lpﬂar'tttzcl e size distribution
peak at 25 nanoneters. FIG 22C includes flow paraneters as a
function of Thismeurbes st&pl-; 1B 2 Pyl ti- Q€S sedbeintid] Raler bﬁn&ﬁﬁho‘ﬁ%ﬁ&@ﬁ&na@&k dp@intzpd
for produci ss material. incl u%

|
ot o | ol pr BRI QT HEDY R ERC O PPUSS PG T T € P e
profile ( at arg |tcglstto)t¢n the tirkliiduel Itrhaesqdqgmm @s:sqemah ér.4. 3l tppraed balswe theawking

g glzﬁ)cle%(glaglgrg%fpa tl:nﬁersgwd@r?specg osetaghl CQH q?a%on W%ltl theQOn%%?%??PrOCGGSI?%HmE
time peri odéetwmdqwnd@smutsthe%l@amﬂpsﬂ) for f| rst second, and third
process mat p i i

o e fola PechE Sebaya! Aodds ARk ¢lefa § %Jyebedbf&&éa BE Bfdcess
ti me- depend®aerigy efcerg@sw@ﬂala%recw‘@hdhﬂrwefllaﬁdsteyp@ffwﬁ&fd@é@ler sigesdistribution

second, andphbfies,da QURY EipBLifGh mrémgiepp@cze%m@ infal bé BUt-iv@foPeRbithesmiiat
right). 10[%0136 Accordi ngly, ch an%e i n conposition of a blended

process 2at BAELY &’fﬁyﬁnii ﬁcgf“ﬂfélé"%‘ismﬁ Whéﬁa%ﬁé’é‘mﬁﬁ Sigh BYYY £ flesired as material
conpos: t i onghicdRikss alr@acefaha‘ﬂgpescehnsonﬂafpm&uamgmﬁdst Joadtiared aviSg smua@étr paticle
partlceS|ze a.th\ tal. struct

Dot ot iz B b G b & sebo ShaieRl gt BRGHE ekt Bebis st ion
nmay al so beersubjlectow arechaaigeubsdntiallyicostan| CBEBC}IRHE@ESes B3A- cﬁaBmgra@antsde

tables of c . ,.Qr i o]y 0 i. 1,1 ons (o]
ORI, S LT BEPLL ol FOTRERIL BRI NEIAE B
VA_Z C. 50 PrigReectitptimgich figures refers to poI yvi nyl pyrrolidone (a
nontont c WaEIl_)@i35§0| k. QZR%C}%@J ﬁow ﬁa?ﬂnete Sa fﬁ&ﬁ&{ & dnf f&ytﬁﬁeoﬁ%gés%ﬂn 0
cellulose. Th abr asive" |isted tables 1s non-specific as
any part i cuteal2Otspenmds (5 fef f‘He%‘PC}“élBS é %Fl%?sl’fﬁ?‘”é’sﬁ‘ patemguging 4 Est Blﬁ‘%ess

i ncl udes DPRi128h pRklr&r HalingShd liGRalcdYyRGM siNINGHLEGHIIGFIOBL Bghi), $1¥Cthe first
Ashl and, Massachuset S

process matena& precmsoﬁavmg a discernable particle size distribution peak at 75 nanometers.

35  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 secend

process material precursor having a discernable particle size distribution peak at 25 nanometers.
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20 [00138] FIG 24 is a bar chart depicting copper renoval rates
(Angstroms per second) obtained with multi-constituent planarization
process naLey ving the sane, or simlar, conposit e
di sclosed in %Q%ét?m B. Conpositions with di fferent renoi\)/ef]ﬁraﬁsé@gér%gy
be obtai ned by bl endi ng vari ous process materi al s as needed

i mredi atel yg

otent hal defg"?&%‘?@]d&f ﬂ% B @%t%&{s ﬁg’ illrﬁ:ﬁfm Jﬂ"hrﬁe gogl’qﬂ{% O;;eug(%s%lthtiﬂﬁ 0 120
25speci fi c frobrds Kat frjt) tf¢1rm@iuvm£ A b&ﬂ#érmwceullmter@ odeding a P@@m@?ﬁsmateual
i ndi cat ed ppeMiQRlvhe QN8 rat@cydp?a}t%@%u@@Qm@ﬂoﬁ%ﬁﬁﬂ%ﬁ%h@sﬁqu tneeﬁlﬁh 4 roiRY
be used to prepare any desired fornmulation utilizin

material s, ﬁlﬁtéﬁwéP&fb#rv)rﬁﬁ‘emmihﬁfgma@e pasticde sigpribstilbyien Qﬂ&bﬁfe‘iﬂamncyneters FIG.

nul tipl ey consaphdedbfuieedwplftedlasa ek o8 dmb e HdR Gefd® Witehns1 to 90
i ncl ude CWP sl ur rtyIi ﬁi:rrpoa tions suitable for various planarization

steps, incl GHiIHY 8 sk eondgapdafhir Arofes oBE ! PregHatt 2aying heeb¥ids grcy
of copper f diktAButioh Profilke ilRBRAAI i NEMS, 22A-DiEadhethee mﬂylaa Q(ﬂiht@tdeﬁéﬂmf po6sSs a

copber | ayer sy Rispd ity tosBinber S SetdL il Bt SxPPieding Pl bl
agent, at |paBks@nézhgol vent, at | east one passivating agent and at
laﬁf‘ISt f Fg(gcﬁ‘@b% ] j]lgoggéeblntﬁﬁél %ha%g&]rﬂ com olsﬁi]:)rg é%bt%h%/n\;iee(}}t} ﬁ%éna&%;w?ma}p 1&ude not
enbodi ment , oy bhaegﬁderdcl@n@amomgmonmy a6 clarpisiis eomgpogitio@VPrrghatry such as

| ast ong ?ﬁaé%“g‘f?%eggg‘%élﬁﬁms"ﬁ\ézn%gﬁﬁ“’“é%%lls?ﬁﬁ%"%g* AL M e A
product mayerekeisiersdidoass! comppsitéqnupayplsp Retubigetigchargeva@dimeone abr asi ve

conponent, @0137? asFICHe380BE e[ﬂ&vxdeabblleﬁ a8 onﬂ%&n&ﬁﬁ sird@falitid fo@gﬁﬂb@snﬁﬁs
| east one pé)e&%ﬁggrl G.additive | east one chel ating a | east
c

one ant i 135 agévt ‘é%zlxeaf%@x SHBIRLF zﬁﬁ]ﬂ’é et %8?) Ia%%SYAgr?e
r heol ogy ag‘emIP imfdh &Eurl&:ﬁ&&'ts t@l@ﬁlyhﬁ)fl;ﬁ}eﬂ’ohm@e Q@ﬁ:l’ﬁtonml%teﬁ-@tﬁlﬁﬂ'}epolymer) and
enbodi nent, .,

conpost 1 on eIt o SEnBasT “She Rae cTbRmE S e Hoise Br@adiefne
sol vent, attol evaspartcmbl pxpss bwtaa desgatdg embsiveafod @QUP |feawiationeingodey Mol g0
addi tive, ti i ng agent
relative to (ﬁﬁ%ﬂﬂ tCgl%'rl ¢ ad dﬂ: ? t?n\‘o;%&:e% rlﬁnAghlgd M%?CB%’%%aggM 1:1 to
20:1; add tml%l gﬁtG Périg @riar chart ¢episting mpqtrplagwal/@tqse(%aﬁrwes e fepand)
pol ymeric agﬂéxﬁe'dv\ﬁtﬂ ﬁqumrzo@sual@in%nmzqmna&@&gs %aténﬁsoha‘%&glme gag{eogllﬁgkir

one enbodi ment, fluid rﬁp % systens_and hods as déscri bed herein
are appl i edcwois%crnﬁgwhase ichoerdlieElG g cCef@RHS@enSs‘ﬂﬁsqlff%t‘e% TRy plfefeBtal
and a barri &robltamé@ by Bleddgl \@lious Widedds b@ridieishiedhed ehddBtaDupk@dam of the point

contacting s ch evice substrate o for. sufficient tine
and under DIFOPTUGITS t%pftﬁnt&p@qs?azwflpwﬁ:}a@)a)%ggwf B Ofifions to achieve

subst antj al ip¢c1fi®piﬂh\ﬁ&ngfﬁﬁ£|w1tﬁl‘a@ﬁﬁltd1kepfﬁbﬁﬁ oel ectroni c device substrate

and expose Bﬁ{ ”L Als?'dl%r te ev1f>u:>§( hovmgslystems an% %L 3 discg‘o?ed erein 111 vyenetused

conposi tion conpiises a nhe abrasi Ve, east one so
| east one passépatdnpglenge diermalhtorattilzieg stultpirefepb s, prdeatelly invlegingad

(b) contact fe 9 01:14.l i?}[ a%% rf O?l&)féﬁ%@\cgﬁr\ﬂe@ geeﬁ qﬁ@e@f l aﬁl ﬁedrTEiaﬁe%i gl'odgﬁ\tja

t hereon on the sa cilent tine an
condi ti ons Wlnde GMBasiwiyqomepgions pyileRlE d9rorieus I&qmbrsqaam stegs] ipclpdipg flarries

barri ersd aygfinh Melesed anilfzamnte%&b,csfo&bﬁeﬁ:tﬁmpl f &@\éﬁ%@dﬁm% Blaﬁcfed end
wherein the barrier npaosi ti on conprises at |east one

passi vat i ngPragehtompgges p é%’ﬁr (SWeCI\§% PlBREY {6+ 2 YMESHTY yiitahle é(aaiamwlg cgper
| east one spier@Mar may inkRaS For@REnpM) BEASAsYéhe a&ﬁﬂv&@’emmadabcxbnagowea@&tle@ne

oxi di zi ng agent 00141]1In, o e enbodi ste t

ol ogi g mIREAI B EGHEb P B ErpC ST Pt O SR o
conposi t i onflscedggtagent M@bbmau(zai)hnae Qu afichviier emusqdnﬁdnt, lh ORnd:d P prEQRt Ahy
| east Oyf p(?b%xsplri\s/eag blrz] %N?Pgsqt? 1n<‘?ludmg g[%éastocpn% a ra51 enz?glérlltcatqgagtl gne sgl‘ven(’%l and at

least one chelating agent. In another embodiment, a blended end product may comprise a Cu
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25 agent, and at |east one solvent, and wherein (b) one or nore

addi ti onal conponents suitable for conbination with the Cu CW
conmposi ti oy MudPkisa barrier CVP conposition are provi gegkodRes:0"
nore containers, wherein the one or nore additional conmponents are
sel ected fromthe group consisting of at |east one barrier |ayer
renoval enh e I , S
thor eof 30[ UTATTAPSHERE by BRR B8 WRSl: Lo IR Tl aR o LB TR DR 0B
herein uti |P@%vaang agkali taf ipestton%wol&la%e@dlw dgicaty on¢ ekctatingpgenh at least one

sel ected frgiididd6oidl h4R ag@mb&tdeﬂgmag gm @{mé@&d&bﬁ&m@ph@éﬂpm 4t YRR he
and cross-ljinked acrylic acid based

ners and
anti - f | occuberipgsspentt aﬂe@ers%%fhme%tea ?%éﬁiﬁdceaﬂ PF%‘B%d?ﬁcha}“P’aﬁ’I% ShiHP
(CWP) f oy nudiaty @Rpod@ ifSididel 20 Gad bad dbaidivé E&ﬁpohé{ﬂ RORPSN oRABHER Gt least one

mechani sms. 35[ 00143] Al t hough enb di ment he present inventio
nas boen cEBRTABHART I LIS ST OB GBI R Gy HTSE Fo e ELPretsl 819 gy re
use with copqsma,tin@:igﬂnﬁrﬂemeh@m p(ﬂjfmmah(ﬂmedaﬂn apir@aabmzaiut tho k1w B S

cont ai ni ng co entl on | ? nﬁ
ooiul Tor SRERERey el hERbRA Rl h aBRalyhe Bl BILY ubs B0R o

such as, forlexd#npl e, noble net aI s, may be simlarly bl ended and

del i Verf‘(ghgfogﬂ{o ”eﬁ{ e Ainithe, %ld%ﬁﬁpd&”s skl 38 n?%%ﬁfﬁ% &ﬁ;e@%?r%‘ﬁsﬁees

her ei n esl gn O SUC syst ens a OCGSSGS W readi
appar ent t osRphe! BiPoliahdi igTogleBimRic Ide1¢ensut>Smreteé.lﬁ\tmg Bthlow ﬁ@aquhlelareeat@mmigs

provi ded byyfihing nRIBBA m@@&mgﬁ) R AAL YR RER bR mﬁé&@%%lp falssu@ﬁ%f hdhed

herein are not |imted specific agllcatlon of
addi ti onal ENpBETHIentME pdisevidmdfinet M fempgsitgrde Fl}bﬁéwﬂHvéfféiOﬁe L

be used to hbfmt mibfkedrodic SiBﬁEbSﬁb@ﬂ’a@Ca(ﬁ& Sxped wﬂ@h@elsluﬁaqaa,amerem said Cu

phot or esj st nover s at| and cl eani ng sol uti ons used
P o LondGiP SPtitieD P Jblr Bk PPt aive g LB BHET. § A FRsvancs
syst ens andagestahdatdeaaione gﬁiy:mctrtaeddzhec aidrib)ramecting dadevigeplibsaab hividgybarrier

outsi de t hellaféor egoglqge %on on gnse same CLiten %é)r uefﬁmen?gme andal‘mx OIPiter éI{/IP condmons
requiring b (Ijnng an {Wo Substances or

conponent s, wisu@hbagier {IMP hemp;mtm t@fsub}@etlallﬁopme%amee layien nfageriplhfpm the

embodi ment s,; SYRLENR AN gﬂs&md@h&an ﬁﬁ%ﬁﬁl'exbéﬁr'*a% sﬁ'lo eﬂ? esaa@?eaa%ge
for use in (A) production of or beverages co y people

or ani md s; paematlemgw&:aq 1396?%’6@%1th16#§¥ mpdiyingt ‘?lﬁﬁcétd?qst%e SPIVEIELAE eR% qne

(D) 15bi orraib@atsivalan@mﬂ,umylapleast@mm(@ngfag&proceSSI ng. [00145]Wile the
i nvention has. bheen has been described herein in reference to specific

aspects, feBMHes Hhans PRRYPELi VECBHEBYIMERES CBPIOYRE THHRM CPHHIeTS fS

w || be apptietdsat Bgeit hzludé Oe oMp J:drﬁp\ﬁm@(fn fel}@nth, WRRID @Na ICs (MR céﬂip:bsltlon
limted, but rat heglgext ends.tQ an r.Qus

S ot h
variati ons, “HBHIF PL 5P SHsPaEhE™ Tgé?thﬁﬁ?af’/teon% P@BIB gigve: ﬁtzlew P Thrasive
suggest 23 hea@ml andat kot bieosigedfand wilireiaty oskornoré aiditiasal torejotlennd suttdbée for

present. | el MRSRICORRIEAIAEL R, NRLSIe YAELAUR £l SIRALS

and steps disclosed se grega eren
conbi nat i on@leanndw@eqomama'@,l \ﬂnselrt the pmfmnr@ee m@pual mona@vms%@(@pmse

may be desi ér@@ gonsﬁ)ﬁngaofp ar fe!ls@ lbln@'rbaﬁgld layérereglgva@g%ajngét 4Ofast one selectm

Correspondi hgl'y, the invention as hereinafter clained is 251 ntende
to be broadtpaisenandicombingions heiedt pr et ed, as including all such

vari ati gms, (o0 f i gAblcQ®odiment, systems and methods as disclosed herein utilize an additive
that causes bridging flocculation, selected from the group consisting of water soluble polymers
(WSPs) and cross-linked acrylic acid based polymers, and an anti-flocculating agent, to
stabilize chemical mechanical polishing (CMP) formulations against flocculation from
hydrogen bonding mechanisms.
35 [00143] Although embodiments of the present invention has been described with reference

to CMP formulations suitable for use with copper, and the chemical mechanical planarization
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and alternative enbodinents, within its spirit and scope. THE CLAlI M5
What is clained is: 5 1. A process material delivery system

conpri si NGiyg 2000/076896P! Ural ity of first containers adapt ?@r{bé’zoﬁﬁ&gﬁkn
a first process material conprising at |east one fluid;

first circulation apparatus adapted to circul ate at | east a portlon

of said fir §ft e%rg)gcﬁx l%é)&g}ée?rthealln e&;ﬁ&nﬁgg& sgthrnktg?sft‘orrﬁﬂgtmfné ﬁs%ﬁl for chermcal

C|rculat|onflow a sal ural it first contal ner
at | east on@e@h@%mgﬁmmfoép@len W‘ﬁf%ttmareélalgtsuqhﬂﬁ demgxamplpt nople pheghls, may be

conmmuni cat i gRiMyt Bleddb® afd H&Jver@d EthHséSr' tﬁé‘ RPg" AL 'dﬁhz%@dsy?tezﬁ@h'ﬁcﬁﬁo&ﬁses
second process naterial; and east one flow control

el enent adapet 0 JesighPhyveh geemy é%%raqessawﬂlcw reqdily pparentjtp gpe of ordinary

15process rrﬁmernmaslarttfendmtaétedcﬁagstprm&dbyemipﬁlg:amm foI d, and (ii)
t he second rr[h? ss _mat erlg %o thg gast one bI g mani f ol.d..
2. The syst@’ c PR FRpdsian desgibgd Agrelp a5 oft H‘HFS“]‘W fPegfis BRHEPHN
fl ow path eMﬁ@ﬂHSIntdﬂdxﬁbkglhelﬁl&ﬁdneaﬁs dyﬁ&ﬁstandﬁ’rﬁthbdiseﬁdbdﬁ@beﬁ’&&leifnﬁﬂl@ be used to
| east

3. The syst S andf(:)r (? %pense tpr(*c?ss ma{enalf Sug hotores1 tre avre): 39{8},«{[19 Porrnelulatrogf émd

el enent corrprl ses a IIrs ow con emnen
del i very of clednggf sofusibnspread 68 ssemoxeinttm altdévrtrhieroelt:ctdoelastpphnaeorbl eheléntige

mani f Ol Qgthfﬁs GHL dg LPH&&@Q& ﬂe?ém ?%Q& ap%g&gﬁiﬁpou‘}s%e tﬁe%zengi gf_liéelds

del i very of e second process materi a e at ‘| east one
mani fol d.  &d mRYdegyasiiapmotonickiaieniting bignding pud/or Welivetyaf ave erymese s'#bptua@ps

contai ners &%91 o288, sBcH dslabihe BRI YseC @0L AhMRE, iRALLE eiibbdinedt€ kbt and
cont ai ner. he systemof claim1, wherein the source of second

process mat @thlgﬂs aég?ﬁﬁ?l?egégregxt may be adapted for use in (A) production of food or beverages
consumable by people or animals; (B) chemical production; (C) pharmaceutical production; (D)

15 biomaterial production; and (E) bioprocessing.

[00145] While the invention has been has been described herein in reference to specific
aspects, features and illustrative embodiments of the invention, it will be appreciated that the
utility of the invention is not thus limited, but rather exfends fo and encompasses numerous
20 other variations, modifications and alternative embodiments, as will suggest themselves to
those of ordinary skill in the field of the present invention, based on the disclosure herein,
Various elements and steps disclosed separately herein may be aggregated in different
combinations and permutations to provide additional advantage(s) as may be desirable for a
particular end use or application. Correspendingly, the invention as hereinafter claimed is
25  intended to be broadly construed and interpreted, as including all such variations, modifications

and alternative embodiments, within its spirit and scope.
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30l east one container containing said second material and adapted for
pressure di spensing of said second material therefrom 6. The
system of GldoRheaiUr t her conprising a sensing el enent,adapfed. o
sense any of parti cI e count, particle size distribution,

conductivity, concentration, pH, density, and 35conposition of first
process material. WD 2009/ 076276P /085826 7. The system of
claim1, wherein the at |east one %éé & a‘%n apparatus is in at

| east intermttent fluid comrunication with the plurality of first
containers, and is adapted to permt selective control of flow

di rection bemweiedamtedli®ast two containers of the plurality of first
containers. 5 8. The systemof claim1l, further conprising; a
suppl y/ :ét urn switching apparatus fluidically coupled between the at

| east o bl endi ng manifold and the plurality of first containers;
wherein thEI.Supmyfoﬁﬁtmﬁtﬁliﬁ\ﬂklivabisyhgena@ﬂﬂﬁﬁﬁgjs i s adapted to

sel ectively chan aqglu o?fuspcon%%nelg%dgo?e%q? contam a Iﬁfs?[ cont

plurality of firs oprroceecszserlnvgmno epnsg'ﬁét

t o change ahamp@rsztd,ng node of a second cont al ner of the plurality of
first containers, i . Vi

o The syst em of* B el gier gl i SdBRINe RS, Ffhe S8 MY Blces
conpri sts amfitpriad tthigughn ply leass qng rfiry %Plaﬂfal flow sethr partieen seignplatalier of Eisd
at | east onguRfned; first backup supply container and a first backup
return container adapted to contain said first process material, the
system further cHIFpT P Hgpding manifold iy %Jlﬁtfbwfﬂ%F’lﬁ%W%WE‘H‘faﬁ@“ wishte Hits
f1uidicall ycﬁeluﬁﬂnagp@ﬂ&qvquduic): of forblipFcBéss ﬁﬂt@ﬂil)’anﬁont ainer, the first

return container, and s st ne of a f back

cont ai ner and ZoaélefaFtrqé’f’%fBa’c‘i?Btbdlﬁgﬁﬂﬁ?‘ E%‘?‘f’ttﬁlrf‘%‘ ate ‘gﬂﬂﬂer( PF%‘ #p(%at{\‘/e first
| east ohe bpredesi mgerimhi hehtdeast one blendifie manifold, el (ﬂMﬁﬁlsgdonﬁepIUEdSs material to
swi t chi ng a to substitute fluid dispensing
operation 2@9% %tsmne'eil%n{‘glngaélgdldone of a first backup supply contai ner
and a first backup return container for (b) at I|east one of said
first supply COMlhaim BRlatAl dufhdiPloid Rlbisilof Atk hBiion TR ChatlGends.
system of claim1, further conprisin east one o gasser
afilter flfﬁ}foﬂgftsé%dlayleé‘%e%ﬂ%d%ém the plurality of first
containgys and the at | east one first flow control elenent. 11. The

syst em of cI aiml, wherein the at |east one bl endi nq mani fol d ,
conpri ses | nghe system of claim I, wherein the at least one flow control element comprises a first

flow control element adapted to regulate delivery of the first process materiai to the at least one
blending manifold, and a second flow conftrol element adapted to regulate delivery of the
second process material to the at least one blending manifold,

25
4, The system of claim 1, wherein the plurality of first containers comprises a first supply

container and a first return container.

5. The system of claim 1, wherein the source of second process material comprises at
30  least one container containing said second material and adapted for pressure dispensing of said

second material therefrom.
6. The system of claim 1, further comprising a sensing element adapted to sense any of

particle count, particle size distribution, conductivity, concentration, pH, density, and

35  composition of first process material.
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30t hrough m xi ng el ement adapted to aid m xing between said first
process material and second process material. 12. The system of

claim1l1, f rising a backpressure manifold in i
comuni cat iu'{)(}nﬂ@\%/?ﬁ%ﬁe at | east one bl endi ng manifold, %@P%"%""P‘ﬁ"e’ﬁ

backpressure manifold is 35adapted to inhibit uncontrolled flow of

S.ai d first ProCepn y?t%l%roié%iaintt 9 8hei %t zftlil@igtron%f%qa%iogla‘ﬁ'{:a?‘a!tjtst ¥ if fat least
first containers dufi ng di'spensi ng operation.
2009/ 07627 6RETNUSR DB 0858260l Yith THeelusatitit @rfirg Fortdiegrsradd is whgteé orpetrhie

source of S%‘fe@{i‘%u&ﬁf?&eésﬂd%abi‘?ercﬁ&' betIR ok $6S @0 %ofhinds SLGR éﬁ{qg%ﬁﬁ&c

material distribution conduit and a second contal ner adapte
cont ai n sai eP&E€BNd process material. 5 14. The system of claim 13,
further ¢onprising: a plurality of third containers adapted to
contain a third process material conprising at |east one fluid, a
third circubati offespem shpm AdUPisePRESiag Ty cul ate at | east-a portion
of sa: d thi rglI pr@@@@sy/r%@rM‘@hinglappdair@yg{ﬁdiaanyl efled Qﬁﬂle?ﬂ'litl{edfat least one
circul ation ow pat e n_ at ast two contalners of sai
plurality o?leqw%r%“ggﬁ%%tﬁﬁgfaﬁtﬁﬁt SA™&5FH bl ending manifold is in
at | east interm wheediti thel snpply/Ccourmswitchidg gpparatut b hdapted I Eddecavalc dhangd am
apparatys; and.. l.east . one ird flo ontrol el.enent .adapted
o Fequit eomere gpge B o oRE SwR o Mo eluwehdh B3 e Rng® Rl o 4R ¥
one bl endi ngcereeningds) ghd td Bhangeban Sphtingyreedemi e fsecohdi¢amaind; ofvtheeplesality tok Ersat
| east one t L fd &l atj.onqd 1,9 Neexh eRAS.Lnr ough said at | east
i e&fﬁ(r?ﬁﬂj.e 165. Toew’ stem ? c? i m

one bl endi ng nani em o alm 14, further
conprising a source of fourth process naterial, 20wherein the at

| east one bbending HRh bl fmi1SwhddeiRthe bRASTy of AE:CEIMalbeR Q_I)m[.lgrisle@: Sirst supply
commini (1'358. t gorr]lta\illvlleg,g ﬁ?sat'lre?url? gédll;a?&r, Ce)t]rcld Ittcl)élagttoge Efr aoi%'(satsbsackrllg tsuﬁ)li:)iyaéoﬁtainer and a first
backup return container adapted to contain said first process material, the system further
comprising
a supply/return switching apparatus fluidically coupled between (i) the first supply
container, the first return container, and said at least one of a first backup supply container and
20 afirst backup return container, and (i) the at least one blending manifold;
wherein the supply/return switching apparatus is adapted to substitute fluid dispensing
operation of (a) said at least one of a first backup supply container and a first backup return

container for {b) at least one of said first supply container and said first return container.

25 10, The system of claim 1, further comprising at least one of a degasser and a filter
fluidically coupled between the plurality of first containers and the at least one first flow

control element.

11, The system of claim 1, wherein the at least one blending manifold comprises a flow-
30  through mixing element adapted to aid mixing between said first process material and second

process material.

12, The system of claim 1, fwrther comprising a backpressure manifold in fluid
communication with the at least one blending manifold, wherein the backpressure manifold is
35  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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17. The systemof claim1l, wherein the at |east one bl ending manifold
is in fluid communication with at |east one fluid-containment vessel.
25 18. Th { f claim1l, wherein the at |east one I

mani fol d i g(ﬁ?ﬁ%i@ﬁ%@ comuni cation with at | east one flﬂ(?g-ﬁﬂgng?zrﬁlg
manuf acturi ng process tool. 19. The system of claim 18, wherein the
at | east one fluid-utilizing manufacturing process 30 tool includes a
plurality of independently controllable processing stations, the at

| east one bl%&ndi i sk iolaim ¢ owisrainias soyrep ofgegnid pyocess mpledn ¢pmpyises any of
mani f ol ds, aRdoRAGh-RIBE85S5hiRHboA bR Afd at&f@orfal cHﬁt@ihértaMzitpf?Jd 0 "c?&ﬁﬁ §lidg

stations has a dedicated blending manifold of the plurality o

bl endi ng naffFPEIPERSess 8B8H2lThe system of claim 18, wherein said at
| east ore fluid-utilizing manufacturing process tool conprises a

plurality of manufacturing. process tools. 21. The systemof claim
20, wher ei nlﬁai dnﬂﬁtsyslteé%%fggabrﬁégg‘flglﬁla‘ioﬁlﬁnﬁ%i fold comprises a plurality
of bl endi ng mani 4 gilwdsty ofuhild e@cdinerseadaftaiot uontdga ird pR8Ss awvlial k&dpraing at

| east one dggsit gl_%tfﬁd1 bl endi ng mani fold of the plurality of blending

mani f ol ds. e system of claim 21, wherein each manufacturing
process tool hasa @&irptivmbtient yppofind wdppbldentdtyatdastarttioabf sidihine posisng
station I St At i L J:
St ati ong hap e oRh ACESE RS BLRIN ALy GHE PG [ o cBERTT LD
bl endi ng napirRBY #E thirdopgtampe, whestie pidbleeding mrld infie pielesst iftgsmittent fluid
plurality oforiRRAlh@ntvihitRahiRf QeafontapRtsusCARPri ses a plurality of

pl anari zation tools adagg ed to performchem cal nechanical i

pl anari zation, aNFRIBHDET Hewseirbelanest 18ped © regyifstdtiverpolghoibiad grocess
sen conduct Qkteghe ' thed leadt dndoléidingaenfad, del i vering process nmaterial s
to at | east one point of use, the nethod 15conpri sing:

circulating a first process material conprising at least one fluid in
at | east ons.fi rBie sgiteneaf ebiimoit, Whawinpiadt & ldaet ave evirdatirctleistflobwyath extends

cont ai ners rali f first. nt ai ners; regul ating
at?iolughas a4 %Lgtg e b?cndﬁé Fll‘sﬂgrlgo £

supply of one of sal ‘process material and a second
process material to at |east one blending manifold wth at | east one

flow controlg el efRNLyxeA0f &RAT NY SR cdrhdrRing B QEES Sor BLAT %@ées@%tegai d
second E)r ocess materital i1n the at |east one bl ending manifold; an
0  wherein the at least one blending manifold is in at least intermittent fluid communication with

said source of fourth process material.

17, The system of claim 1, wherein the at least one blending manifold is in fluid
communication with at least one fluid-containment vessel,

25
18. The system of claim 1, wherein the at least one blending manifold is in fluid

communication with at least one fluid-utilizing manufacturing process tool,

19, The system of claim 18, wherein the at least one fluid-utilizing manufacturing process
30  tool includes a plurality of independently controllable processing stations, the at least 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,

35 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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di spensing a desired material blend conprising said blended first
process material and second process material to said at |east one

poi nt of use. 2525. The nethod of claim24, wherein said at |east one
first circulation flow path extends through said at | east one

bl endi ng mani fol d. 26. The nmet hod of claim 24, wherein the at |east
one flow control elenment conprises a first flow control elenent and a
second f| oW- contheosysetneoferitim Whevigiain tshid a Uqap gner tdgulingt magfokt epuBBes a
i ncludes r .at | 0 the

cast one Braidior BRaEuPRAE, St bEhrRARRE R TBB b e o bie g
t he suppl yblemwigngl reenifnly of thephirgidy oftléesndingguanifelding supply of the second
process material to the at | east one blending nanifold with the
second flow control element. 3527. The nmethod of claim 24, wherein the
at | east ole f|bw S{J/quﬂcleethe’ﬁewhercimrqach memlfattfringsxrocbésamoldxamhrmﬂrality of
?LSUF;E | ﬁ;gd el'%c%ﬁ%c nﬁraﬁ"l‘allecérgé ssh Satlong anfl each?ﬁr?c%ﬁegs;%% Fatiof B)ﬂ)}% enlurahty of
mat eri al twoctehm@&tatioealas adncbcatbédé:hmimg nraatfolﬂ of tie plutahityt i élehdm§ taafiFobds.
control elenment, and the supply regulating step includes regulating
supply of the first process material to the at |east one bl ending
mani f ol0d W% h tHe sggeconiclfinci®, wbertin die pdiralite nf marbifac@Bing iﬁoeesmt)h@dmp)ﬁses
cl aim 24, h | ur al i LY

cont ai ner SzWEl%{:a?anof eplartarlfatlog %&:ﬁ Etteg lt(.r).I S rfo%xfélr thclg‘lwrrglr : écl%%mc alnarlza{ﬁn and
fil m nmat erdagh plamssmemtwmmfgadaptpd tmm@ssrsam$pmcm1:topdnvtce§ or ingress or
egress of process material relative to the container, (ii) a housing
adapted to contain the collapsible liner, 10 said housing defining at
| east a fiZ%st odinfistiod ddgivedng process enapialshie af ileastt onparoint o, ehenmethed
housi ng ang “{ﬁ’ éi ner define a seal abl e vol une therebetween, and
wherein the houstng is nore rigid than the liner; and (iii) a fluid

f eed passage couphletny & firwd paicedseaa;trlabnenmsa&sanrlwstswrﬂléd adaplessd oheofirst
nodi fy pr [ I, Ngr.ess or
egress of %r%g%gesn\éﬁ&rrﬁ%r %J&ﬁeeﬁ %?%%ph% Pﬁ)g aleg%é}tfggﬁra?gp f%rﬁt Cglta"i‘ers

15sai d circul atieggatageppils oper hmt rtmd()b;aldsﬁtseptomseln}atmlat e‘rdl mg:cpm’emwse
in the se e .V ' t first
cont ai ner e e o Q1P et SRRl RBfa KaptclP B Yol ey (151 g a
properdly or condéndmg seifl firf@rdcessstatqiabagssidredosd pmkgss axatsbndomthecat leasigne
said circ k onsive to said sensing. 20 30. The nethod of

cl aim 24, %%%d%rﬁg?ﬁggﬁbgr}l?m ng sel ectively changing the receive node
and supply nodediggknsnga dwmtdhnnterial blend hempisingashidtbjendéd fitist gocess material and

cont al ner Sy.eng process material to said at least one point of use.

25 25, The method of claim 24, wherein said at least one first circulation flow path extends

through said at least one blending manifold.

26. The method of claim 24, 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
30  includes regulating supply of the first process material to the at least one blending manifold
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.

35 27 The method of claim 24, 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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31. The nethod of claim 24, wherein the plurality of first containers
conprise a first supply 25 container, a first return container, and
at | east one backup container, the nethod further conprising

sel ectively substituting operation of said at |east backup contai ner
for at le sal i i [ retu
cont ai ner oy PRaefiaifbelt bl SRS BB B 21c5E ol blehihy fhtie
3032. The neiththd fiot flow apwr@ dlemeaty aridghe swoplprigslanyg sichj insgbdes gegplabppsupplp g
between s ' r i rpc ri

n sai d mero LR aaRe Bk 3 ik AR BRTAR B AL ERSR it
one fl ow cdermendl el errent 33. The nmet hod of claim 24, wherein the at

| east qne flow control el enent conprises a first 35f | ow contr ol

el enent” configured to regulate supply of the first process material,
and a secoifd f | Bw regtimtdradiclagh @dvevieregonf i gur ed to regul ate supply of

t he second proc t t |n dj
proportions bet%g%ﬁgggal:ﬁ%f ?ﬁ trhgtprﬁ%?ﬂgeols?gﬂ%{olﬂ{a g’n ¥ @ %Oﬁaﬁélgl% bl
process metoaprising i flexsble dilmatagariabindbleBmiog d procesg marigl pdﬂsfqnemgestswo peress of

i . i l,.
ol enent . A0 RRe R NAREHS B SSUAER Yy EIRRR RS0 B B R
first I¥r oceskhonsitgeddfialnganidast aifickt egliwndaptydce @@vmm ﬁrst pdrt tvvhcx@mglne lusing
ot o1 O 80 a0 838 Lol SRl ol £834<R0E LS Bile reid pan

mani fold to ess nat nd
process rratherhn@rl andl(@@& fié fenslt mwg@towleahlmcmt ledsupichgrssero spurts adagted to

circul at| ”xgocﬁa{yf#}&g&e Riifhiehe. s%bﬁ L&&mgfoﬂfg’ré&ﬁﬁe rl%}é‘srs of ?gésts o?t%?oceés therlal!

at | east one ircul ation 110w pa
cont ai ner sthwhighathp prpcesk imaserialfpotthandd cont ai ners; and regul ating

suppl y;50f said - ] 1.al i.d..at .l eas n ndj
mani f 01153 wth s%lmd&g%uﬁlqlgggt?eﬁoﬁggeﬁﬁ ]lg\?c\}dc%gts eﬁgﬁwg?ea rl%%r%%; IlE’rf%ul%elr%et:‘?lﬁ Sgagigoée
bl endi ng i vedimpddeanptatadiongl hapldraityroftfirst setameds. and third process
material in the at | east one bl ending manifold, and wherein said
material blend further conprises said third process material. 36.The
met hod of 29 ai nTig5petfadrafislarm @b riprles bcprgprisfelgublatrigmgﬁwppbxycomﬁitian piothe fitst

process o Sikah. A S AuLOULH D RERGEAS,IR EL Bl AaHEoe (o sald at

| east one meni east one controller,
wher eid® sai d bl end| ng includes blending said first, second, third,

and fourt h3 roo@?e%n%d%f‘cﬁLTg dﬂi{t‘l%r ,?c% e;!vr%ﬁ%tselgaelel lcﬁe{}x l Q?f(l):{f?{%\fe%o%e and

and wherein said nateri al rrse rocess
mat eri al . supply mode of any container of the plurality of first containers.

31. The method of claim 24, wherein the plurality of first containers comprise a first supply
25 container, a first return container, and at least one backup container, the method further
comprising selectively substituting operation of said at least backup container for at least one of
said first supply container and said first return container, without interrupting dispensation of

sald material blend.

30 32 The method of claim 24, further comprising adjusting proportions between said first
process material and said second process material in said material blend during said

dispensation using said at least one flow control element.
33, The method of claim 24, wherein the at least one flow control element comprises a first

35  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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2537. The nethod of claim 36, wherein the at | east one flow control
el ement conprises a plurality of flow control elenents, and wherein
flow of at |east three of said first, second, third, and fourth
process materials is independently controlled with different flow

control el ﬁﬁﬁ%t ?m?lﬁﬁﬁ??%ﬁ’éuﬂé g*dpFPﬁox%f b QW GQ rgtg;lroc%L LIRS and Qzﬁn? Pnd
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t he SVSter‘QI&QJﬁPMdsshfagecoFdﬂow gntlfollglglrn%dtnterface to a commpn source of

a first process nateria conf I gure 0 provide said first process
material for use by said at | east one manufacturing process tool; a

d terf o | .
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bl endi ng B! Snitdhf kd dlangidy ﬁg {684 B§ 60@% m}igloinq Je%n eﬁ‘%&ss
?&: (ﬁ Flur %'f ang

processi ng Station o processing stations;

for each bhaerdilng nanif ol d of the pIuraIity of bl endi 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 5S5material and the
secondOpr ctess Heteatlicdlof clggn Th éurthystoswriohg:any one of clainms 1 or 38,

wh d f '

Composi 1 anal |y P FS AR bt SAIAE L UEOMI Ky Rt enc g
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at | east oneflo enent rises a fir oW CO
el enent adalﬁt@diqtlﬁaﬁ@g@ﬂmeorm@lﬂm of the first process material to

the plyrality %h&é?éa?@ﬁglﬁkglggﬁ{ly%grbﬁﬁm?é&ﬁd frsS GEONadd RV @8&%5 BLtenz]lm

el enent adapted to regu sécond’ process naterl

to the pl uhahtileapt o bishding imayifotd mind cyihctsm sardzrlateﬁhleblgyl@@m ofmpgised snd3Bid
wher ei n: process terig,t he first process material conprises a plurality
of conpositionally Wi fferent

36. The method of claim 35, further comprising regulating supply of a fourth process
20 material from a fourth process material source to said at least one blending manifold with said
at least one flow controller, wherein said blending includes blending said first, second, third,
and fourth process material in the at least one blending manifold, and wherein said material

blend further comprises said fourth process material.

25 37, The method of claim 36, wherein the at least one flow control element comprises a
plurality of flow control elements, and wherein flow of at least three of said first, second, third,
and fourth process materials is independently controlled with different flow control elements of

the plurality of flow control elements.

30 38 A system adapted for use with at least one manufacturing process tool having a
plurality of independently controllable processing stations, the system comprising:
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

35  provide said second process material for use by said at least one manufacturing process tool;
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20constituents; and the source of first process nmaterial
conprises a plurality of first containers adapted to contain said
first process material. 43. The systemof claim42, further
conprising a first circul ation apparatus adapted to 25circul ate at

| east a portion, ﬂfuﬁ?i%{lvgf f)l%:l?{ﬁ%g &Bfﬁ?&&sinﬁﬁgigéiaadedﬁﬁté@ﬂgﬁdiﬁée rrdgﬁfg?%& BEen

first circulation ft| pa et ween at . two contal
pl urality mpcepiingsttationnt tie plradity ofpaoceskhng segistseandof ¢l ai m 43, wherein

the at |east ong, géghs,}len(ah{gqy%ngﬁsji_dog Otﬁé gg{m‘ﬁ%{]& lﬁé{d?%%ﬁ%r%iﬁmuﬂheéﬁ%% flow

plurality of blendi ng nmani'fo € SyS any one
clai ms 1 ofonud elagteat aslapted torhgudan ddive to ti blehdinpmanifild ofenp bf th fisst process

cont ai rgersm&?rqgg%jgﬁtggéacgwr%gceg%é@pﬁi ble liner conprising a flexible

filmmteria I ni a process material port for ingress or
egress of process material relative to the container, (ii) a housing

adapted t ont-al i I ek, i i LN .
| east a fio')’rggt oﬂ# W%gﬁgg%dja%%?gg% %ﬂsrle%gigvgﬁe?%{gs£??§% ﬁg%egtéa{nh%gr%gﬁémes
t he housi ngplambtytof ecrhposiipnadlyfdiffreerticayetitherttd. e vol une t her ebet ween, and
wherein the housing is nore rigid than the liner; and (iii) a fluid
feed passage coupleable to at |east one pressure source adapted to
modi f ylOpr e¥sur eTlwisy$tem of by weaf albins o |38neharan e ghistse ohaniipve smitrol element

egress of &@ﬁg&}g&g} Shir@ler t hrough the process material port. 46. The
system of claim 45, erein the first circul ati on apparatus conprises

a reversible- 5flow circulation apparatus in least intermttent fluid
conmuni cat j;on w J Rt ai f i

First cont o ner e g0 of LRS! 3 whBRE AT HERR Lol ol Bbbblceh e
ci rcul at i ofevapperelalersent edapied sersgulate delived qighefirstpedcadinmgeriatl toltiederalgn ef
fluid l%ond&féﬁ:dm arﬂﬁjnﬂgogﬁ, E’Adu{i @éc‘o & ﬂgév %ﬂiréfleé"lé ent aﬁi te‘ﬁ’qg Ty eéu'l-hﬁes é‘éﬂe tof the
| east one pressure source Is a aptedcto cyclica aIpy nove the at I'east
a porti on ssfondhpeockyspsteriph todkeggurpity of bladdiiganaefelds.at | east two
containers of the plurality of first containers to pronote

mai nt enance of said first process material in a desired condition.
42, The system of claim 38, wherein:

the first process material comprises a plurality of compositionally different
20 constituents; and
the source of first process material comprises a plurality of first containers adapted to

contain said first process material.

43, The system of claim 42, further comprising a first circulation apparatus adapted to
25  circulate at least a portion of said first process material through at least one first circulation

flow path between at least two containers of said plurality of first containers.

44, The system of claim 43, wherein the at least one first circulation flow path extends
through said plurality of blending manifolds.
30
45, The system of any one of claims 1 or 43, 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
35  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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1548. The system of claim43, further conpri sing: a
supply/return switching apparatus fluidically coupled between (i) the
plurality of blending manifolds, and (ii) the plurality of first

cont ai ners; wherein the supply/return swtching apparatus is
adapted to co i

o Che. pl eDREREe by B eof WRESR.E0 SAREELADRATE SRRt e ShpfOBE el
nmode, and todunattapyencéningpey @ EEme Otﬁpnbeesamaanslemomll thoprbeessreaterd pothe
plurality of first containers fromreceive node to supply node, and
vice-versa. 49. The system of claim43, wherein the plurality of
first cont46. nerEhecystpnios elginad, iwk@teirsthpﬁisycimhtiazi arppratug crnprisks & eversible-
cont ai ner, a
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one of a f4% st Dacksipn sﬁcp:lgihwéicwhttrsjhrﬂ:@rﬁramﬂcaatfohlasliarat{Ja@hmpriseet urn

cont ai ner, and r f ni f ol ds; 30wherein

t he suppl y/ ret uér}rl\d%\?\%tpﬂth%g% fBESYO euﬂs]}?‘%l g&gﬁ Jerg to substl tute

oper atilon of (a@plslah@@valtf@ast one of a fi rst backup suppl y cont ai ner
and a first bac a

first supply contarinant ahsaahEbRStnd Quck H aftbich FESKUORG 1Biye T & teast o
system of mwiriainnei38¢ fifwptdvess woenm bstivaen st ledse dwd ccmtmem‘ oféthdegmj&senf &nd
afilter 3 i I: . said
2t cast oametieRus okt SR BB idfect il i} B BEEnBEn
wherei n each bl endl ng manifold of the plurality of blending manifolds
conpri ges fl n ..adapted to aid m xi ng between
sai d f%%?st&prog}é%ss%glﬁgpdm% gmglé%gﬁgﬁ%]?%cess mat erial. 552. The
systemof claim @plﬂlﬁfmnhe\mttxhomﬁp'lﬂ&hmg fluidically catplddelsrtweenon(® thé phurdlity sf
degasser f d between the first

i nt erfacea@%c?ﬁ\gr#éarna ld% ealg‘tlsfi : &%%&tg/g%%ﬁttcgg i?%lfgement and at

| east one of a \slwmmdh&jelgmwewurramt@nrsemmtumm ta@pteﬁltmsalectaielyychange an
coupl ed befuean: b SP6 JoRLGES 8°Fe Mah6r Bt b&RIerPBEm LAY moce 10

contr ol
20 receive mode and to change an operating mode of a second container of the plurality of first

containers from receive mode to supply mode, and vice-versa.

49, The system of claim 43, wherein the plurality of first containers comprises a first
supply container, a first return container, and at least one of a first backup supply container and
25  a first backup return container adapted to contain said first process material, the system further
comprising:
a supply/return switching apparatus fluidically coupled between (1) the first supply
container, the first return container, and said at least one of a first backup supply container and
a first backup return container, and (ii) the plurality of blending manifolds;
30 wherein the supply/return switching apparatus is adapted to substitute operation of (a)
said at least one of a first backup supply container and a first backup return container for (b) at

Ieast one of said first supply container and said first return container.

50. The system of claim 38, further comprising at least one of a degasser and a filter

35  fluidically coupled between the first interface and said at least one flow control element.
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10 53. The systemof claim 38, further conprising at |east one
backpressure manifold in fluid comunication with the plurality of
bl endi ng mani fol ds, wherein the backpressure manifold is adapted to
inhibit uncontrolled flow of said first process material to said

first interface_durin i spensi ng a 0 The .s

Lo 536, Fone rEre e RRE B SR B e iRt TR G bhaing
t hird proceasfoiBtcempades @d‘rmw tftoi glel mi-ong elemérd @dsedddo tafdll miing eSS said first
mat eri al for use?{g%/ﬂth | east one. [mnuf acturing process tool;
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has associ at ed therewith a third flow control el enment adapted to
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materi &l . . esygtg,‘gptﬂ?l A3CF‘§;hfzﬁgcfmpflﬂ?% her conprising a di spensing

t ool coupl eabl eatVikdsholen& abﬁgﬂdégag;emm 4 atsd fitter Medicdllveoapldd Bideddf thd At

first process. nater,ial, and t rocess material, and adapted
to di spens’@tegfgciecfng h@ﬁale't‘%o‘éet %§’§r Qﬁi@?é’f ‘8f%ge container. 25 56. The
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cont ai ner at e fi r(ﬁt Bqﬁocess materi al and the

| end of t
second pr o%%?’ge%g‘:faégiggqt%ﬁ%gﬁqﬁg@ﬁ y CRES Wi ng nmanifol d. 3057. The

nmet hodicof cI al m 24, wherein said point of use conprises any of (A) at
| east one cont ai B | eas ne di enS| ng . | ,
cono! oobt it et Eh o Bk GG herii® Ak Bie s B R e P n v
| east one dmhﬁmﬁw@ﬁort Wigh the piiraljty olaslidyahetibak, verekid fhe bskpeistrephmiferds
material, an | spense saj | end to. | east one. tora cont.ai ner..
To56, The’ syBvEMRERT Sraplsaed T ppi ot e e ripet e Hling

di spensi ngdifpetdingcapeptieabl e with the at | east one bl endl ng mani fol d of
t he plgality of blending manifolds to receive at | east one blend of
the first process material and the second process material, and

adapted tosdi s pH{tSs@stslaiod claine®g] fiirtheAtont@BE atD eerfitOfoagemeei tsairtedt.a third

59. The system of arranged. iver . | east ., one
ctorage oonvargred toihare Ao e il Pt imlallpsEoR Harbkmone
and t he saﬁmfacmmgeﬁ&emtoer ivellergiti @adhcBlendiye adanif@d st thnelublliendf rﬂgndmg
mani fold of t luralit
b ocess: ngra S EhREb TS Reretieh e e ediep daiedly TR 66ty
sem caducheblestvg wenifobiaffiigchind procespmaesds t ool , the net hod
conprising: 10i ndependently regul ati ng supply each of (i) a first
process material froma comon first

55. The system of claim 1, further comprising a dispensing tool coupleable with the

blending manifold to receive a blend of the first process material and the second process
material, and adapted to dispense said blend to at least one storage container.

25
58, The system of claim 1, arranged to deliver to at least one storage container at least one
blend of the first process material and the second process material produced by the blending

manifold.

30 57, The method of claim 24, wherein said point of use comprises any of (A) at least one
storage container, and (B) at least one dispensing tool coupleable with the at least one blending
manifold to receive at least one blend of the first process material and the second process

material, and dispense said blend to at least one storage container.

35  58. The system of claim 38, 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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process material source and (ii) a second process material froma
common second process material source, to a first blending manifold
in fluid comruni cation with the processing station to generate a
first blend of process naterials; performng a first
processin [ ng.stati.o
15utili zi %)g dh(R tl-%rhr {%?%:?s%qac??e?ﬂpﬂlﬁtﬂ%r Sﬁgogl\é 690% ds%trrta]{el?lgl Qljido ((;ig%gd to%lsaens? salc{]
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utilizing the second bl end, wherein the second processing step
follows the first processing step wthout substantial interruption.
2561. A netflod f#Amgbcdcles sronepsiag pl agmaiohtﬂtyctoofde‘s'eﬂ“riltﬁizmgwcpmcessmg/is‘ram:l of a
utilizing g JOB@CW?HQA% r&a%ﬁ%“é{ln &99%810%11%@:91%}{'(:&? Ji|puf acturi ng
process t ool sem co f) evi ce manut act uri ng process
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sour ce andngtérial scanrcsaetoofﬁtstpiﬂ@dmg@amfolé fin Buid tmmtmracemomh tlegomaging station
process Jending manifold in fluid
comuni cgﬁﬁgéﬂe%?%ﬁg{lﬁg}ds%f%?g aﬁ%' iscrete station of the plurality
of sem conduct arerfproicgs ﬁrsngosetsang gersort the gean@mdiator devica & thelpk@nagingfstation
said fjisst pr rial and said second process material provided
to thelsfl rs’tﬁzggﬁ%%—rs e% ‘ation; 35i ndependently regul ati ng supply of
each of (|) a flnd@tnctenidzcsg@atnmtsapplabf daclond @)ed 1tlird oronesm nateriglt frqor @ casson
mat eri al L:Ly) C n third
rocese. marts PepALfiathitsofist o th BREFGRE aRh Blobd plcAIF et P Bt
conmmuni catmajcnah/isazdnceaors(ébﬂlndm etoecsg ethtaiabforetle ©matandhstofiatérfabsource, to the
plurality j
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second semiconductor device manufacturing process tool, with each semiconductor device

manufacturing process tool having a plurality of semiconductor device processing stations, the
method comprising:
independently regulating supply of each of (i) a first process material from a common
30  first process material source and (ii} a second process material from a common second process
material source, to a first blending manifold in fluid communication with a first selected
discrete station of the plurality of semiconductor processing stations to generate a first blend of
said first process material and said second process material provided to the first selected
station;
35 independently regulating supply of each of (i) a first process material from said

common first process material source and (ii) a third process material from a common third

48



t her ei n.

10

process material source, to a second biending manifold in fluid communication with a second
selected discrete station of the plurality of semiconductor processing stations to generate a
second blend of said first process material and said third process material provided to the
second selected station;

changing said supply of any of said first process material and said second process
material to said first blending manifold to alter composition of said first blend provided to the
first selected discrete station during processing of a first semiconductor device therein; and

changing said supply of any of said first process material and said second process
material to said second blending manifold to alter composition of said second blend provided to
the second selected discrete station during processing of a second semiconductor device

therein.
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