WO 2006/ 116572 PCTI US2006/ 015964 LI NER- BASED LI QUI D STORAGE AND

DI SPENSI NG SYSTEMS W TH EMPTY DETECTI ON CAPABI LI TY CROSS- REFERENCE
TO RELATED APPLI CATI ONS [0001] This application is related to U. S.
Provi si onatwdPabenissAppl i cati on 60/ 674,578 filed April R&EURDOG0ISTS4
the names of Aenn M Tom John Kingery, Kevin O Dougherty, Kirk

M kkel sen and M chelle Al berg for "ZERO HEAD SPACE/ M Nl MAL HEAD SPACE
LI NER- BASED LI % D STORAGE AND DI SPENSI NG SYSTEMS ADAPTED FOR
PRESSURE DI SPENSYRR=BASED LIQUIB STORAGE: ANP BISEENSING SYSTRMSOITH EMIGY
filed on January 24, 2006 in tberneres eieidefy M Tom et al. for
"MATERI AL STORAGE AND DI SPENSI NG PACKAGES AND METHCODS, " as wel |l as
U.S. Provisional Patent Application 60/674,579 filed April 25, 2005
in the nanes of M nna Hovi nen, John Ki ngery, G enn M Tom Kevin

O Dougherty, Kirk M kk et :- ~REBRRENCH/FO REBATEPAPRLICAIRORSISKi rk f or

" LI NER- BASED _I?@ AND D| SPENSI NG SYSTEIVB W TH EMPTY
DETECTI ON  CABREI | TRy s-2pnjisgfiopisaelated 511 PrsiyigionabRatesh Appiisaion EUETHSTS filed
60/ 674, 577 fi4Reidi 26r20Ppiin the A&es 20Benn M. Tdne Iotaniiagenf K¢h IBouRRY, Kirk

Davi d Ber nhargikke]29nB$ g 0

" APPARATUS A% Mol Al q"? Z%%%P@W&@LSE ACE
REAGENTS AND HRUID ﬁ?&’WEcME UPISEENSING| SYSTEMS APSPTED ol
appl i cati ons FRESSURE BISPENSING)” pﬁcrasﬂdod'bafnﬂlﬁrpplhzﬁtxdh%ﬁﬁél%ﬁﬁle&E!rzfaﬁlﬁ}y 24,

espect1 v oot i 5UR, 6 p 5 R BRSO, (DL

invention relates t I ner
storage and HCEPSGESi AP METgﬁQﬁ;’@arwel} esalg8nRrgvisindl Ratsntpdysiitationsy/67e59. |

hi gh pu {I ty |fileud sl asazgmsneaﬁdles.t &’rt@mmdvmqa?mfgﬂy @%%ﬁd“r@ﬂ Kevin
conposi tions n roe| ectronic devic

pr gguct s, havqjﬁggc% a%m?@# 58 ‘fyp {featng o NaREkitt e “LOERHBATER
liquidis at HRUEp T@ﬁéﬁﬁnéNDdéﬁS%ENS@ﬁG A8y STIRY!Sd i VEPEIN §MPY O DETBLTION.
DESCRI PTI ON @APABEIREE MBS ARVisloR Patdnt hPpLERBY 60/6¥9 Y34 f1d®hn Aoril 25. 2005 1 in,
application chemc ent conposi tions are requir é% be
sggpl ied i nsa high ¢ fa{?{ l{ui? @“l@%ﬂﬂ%@@bﬁraﬁ %@a%&ra@%mé Mienan
devel oped t o Hewswr @r t“haltARA% SNPPPROCESHERGR ISEORAGE MNINDARSAESEING Of
pur e and SUI TC?&‘EN@C&Q RE}\GEMS)MEB%deEIIBﬁgkaﬂl% d%hl%feﬁ 8%%%3&%%}5(5}[5]01}3_1

transport, and.ultimte di s(ﬁeny ng oper at 1 ons. z

PCTI US2006/ 0 PBYEACTSE5GeaTY iaqreprmisd fif%erwa#P vtk e ce
manuf acturing, the need for suitable packaging is particularly
conpelling for a wide variety I-gs i qui d- cont ai ni ng
conposi tions, since any cont am%%%n E e?&p{%%:ged materi al, and/or

any ingress @IfUOZ] env lI‘lieQﬂé}Bﬂ hﬁénh@tpx@faﬁmo Hiadogsed ﬂquEMHtgﬂtﬂén@éygtgrgs ftgpgt(gggle al

in the packa can. a r affect. the
p 9% dispensing o¥ ehemical reagents and compositions, e.g., high purity liquid reagents and

chemical mechanical polishing compositions used in the manufacture of microelectronic device
products, having capability for empty detection when the contained liquid is at or approaching
depletion during dispensing operation.

DESCRIPTION OF THE RELATED ART

[0003] In many industrial applications, chemical reagents and compositions are required to
be supplied in a high purity state, and specialized packaging has been developed to ensure that
the supplied material is maintained in a pure and suitable form, throughout the package fill,
storage, transport, and ultimate dispensing operations.
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[0009] Additionally, in the storage and dispensing of liquids and Hquid-based
commpositions from liner packages, it is desirable to manage the dispensing operation so that the
depletion or approach to depletion of the dispensed material is detected so that termination of a
downstream operation, or switchover to a fresh package of material, is able to be timely
effected. Reliability in end-stage monitoring of the dispensing operation, and particularly in
detection of an empty or approaching empty condition, therefore enables optimum utilization of

liner packages, and is a desired objective for design and implementation of such packaging,



[ 0010] The present invention relates to packagi ng apparatus and
process for the storage and dispensing of |iquids and |iquid-based
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liquid medium during the dispensing operation;

such flow circuitry including an in-line portion and an optional branch portion;

a secondary volume of liguid medium arranged for dispensing so that dispensing of the
secondary volume does not occur until a primary volume of liquid medium has been fully
dispensed, wherein such primary velume includes at least part of the liquid medium in the liner,
and the secondary volume is constituted by one or more of:

(i} 2 part of the liquid medium in the liner other than liqnid medium constituting the primary
volume, when the primary volume comprises less than all liquid medium in the liner;

(ii) an in-line volume of liquid medium in or communicating with the in-line portion of the
flow circuitry; and

(iii) a branch volume of liquid medium in or communicating with the branch portion of the
flow circuitry; and
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an overhead line joining the phase separator in fluid flow communication with the reservoir;

a first level sensor arranged to detect a first liquid medium level in the reservoir at which the
reservoir contains a predetermined amount of reserve liquid medium;

a second level sensor in said overhead line, arranged to detect a second liquid medium level in
the overhead line during dispensing of said reserve liquid medjum;

a first flow confrol valve in said overhead line, between said second level sensor and said
reservoir, arranged to be open for filling of the reservoir during dispensing of liquid medium
from the liner, and to close upon detection of the first liquid medium level by the first level
sensor;

a pressure detection actuator in the dispense line, operatively arranged to detect an empty or
near-empty condition of the finer subsequent to closure of the first flow control valve in the
overhead line, and upon detection of the empty or near-empty condition of the liner to open the
first flow control valve for dispensing of the reserve lignid medium through the phase separator
and liquid medium flow line.
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a vessel having a first interior volume;

a first liner in said first interior volume, arranged to contain a first volume of liquid medium
overlaid by a first head space;

a venting path adapted to vent head space gas from the first head space;

an empty detect reservoir having a second interior volume;

a second liner in the second interior volume, arranged to contain a second volume of the liquid
medium overlaid by a second head space;

a source of pressurizing gas;
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exert pressure on € setond liner therein; a second vent conduit

comuni cat i ndg Sifcnhcaniét Wissermerting the dispepsingcdsyembly ahid thia emptyrgétsct chedredt to
reservoir andeiver @pened Hoeid wedin ReRL HHACE:: #8Svok! OM t he second head
space; a fourajttﬂr condui i I spensi ng conmuni cation wth the

Felely ugl t gg)pl ed in .%I-.S m

second |iner &ih tHe ﬁ%‘?& et BB OF Jlseur SPBice OLhRIsusRegRE &Y Aanead o dlawr ge
l i qui d nedi urpresshidzinef gapindo the efmbty detect tegpvolr GrexerOpressiad anethel secosdlings thdrdigt
conduit; a sgGeRdd {dnoWreRNtdlun¥ahy Sith %e%@éogd fobebiSit vo}{\ﬁi@to{ %%%ﬂxﬁ%td'etecta
third flow contrql valve in said second conduit; a tourth f

control val vESPROSAEf HrageRd Sh§nhessrace g fp the segondibpadspace:ow cont r ol

val ve in sai d fduth pehdgiomoohkdtiy digpessing tomrnin@uion Ovith 60 kecMlIM® i the Smptyistect
fourth condui... j V. | NG . ed to detect presence
of liquid mé%ﬁ%ﬁﬁ%hé%%%édﬁOrg%}t&%}glh‘gﬁ%lg{%ﬂ%r 0gn’second | evel indicator
arranged to AEFEE™ P #vedn wid st gawdelt medi um i n sai d second vent
condui t; a t hidcohdflewebntiondive atsaia fif veaftgedizt 0 det ect presence of

i gui d medi Ui obDEorB SIS0k il Rlana Bk @ cONtrol ler arranged to
conduct a di spensing operation |ncf1uc?| ‘Htg the steps of: opening the
first and se@weh flovomned welyedh saidsespad venirondaitt gas fromthe first head
space; fl ow agfapfesadidZildn Gashidtbiuithe vessel to exert pressure on
the first linec 0 effec ressure I.spensing of |iquid nedium

cl osing the ggé%ﬁéwf?n%%v(%%%%s ?E’Wgﬁvgdd%en the first level indicator
senses pr esen&t lgtel odieptir drangaddd detect presenoeoflifuidheditanin sadfirstverdt condyieni Ng
the t _hl rd and sécantl fetel fidaRWoCRRhdA 1o gééci/ﬁ%seﬁcg J lIinYfﬁ Ln'erﬂﬂ'h% Rl yrﬁhfv gm
the first liner, . through the dispensing. assenbly an second condui t
to the seconccimldﬁ’1 er in the enpty detect reservoir, and to vent the
second head &ad&vel indisegturadyed ts dganplesend ligoid ehaditr inGhedsdondlideR endf Ourt h

}c : 8‘3" gont rol a Vah¥ifr m%}dEot'&gndﬁag(aﬂpen&@/o%!em&ogq{cﬁ%é)tﬂe SUsFS Presence of

opening the first and second flow control valves to vent gas from the first head space;

flowing pressurizing gas into the vessel to exert pressure on the first liner, to effect pressute
dispensing of liquid medium;

closing the second flow control valve when the first level indicator senses presence of liquid
medium in the first vent conduit;

opening the third and fourth flow control valves to flow liquid medium from the first liner
through the dispensing.assembly and second conduit to the second liner in the empty detect
reservoir, and to vent the second head space through the second vent conduit;

closing the fourth flow control valve when the second level indicator senses presence of liquid
medium in the second vent conduit;

opening the fifth flow control valve;

flowing pressurizing gas into the empty detect reservoir to exert a predetermined pressure on

the second liner that is less than pressure exerted on the first liner;



mediumin the second vent conduit; opening the fifth flow control

val ve; flowing pressurizing gas into the enpty detect reservoir to
exert a predeterm ned pressure on the second liner that is |less than
pressure ewerfoeghiiesvzthe first liner; 6 WO 2006/ 116572 PCT/US2006/615964
PCT/ US2006/ 015964 opening the sixth flow control val ve and

di sp;ansi ng | iogening theastkituffowl dontral vave aﬁcﬁdi@aﬁmgh@ﬂ{jmédquﬁmthé QEHnl Bnes QNERUI t
until pressur C reases due to an enpty or

near - enpt y cfglrﬁ |rL g %Jgﬁ i %(?%gmlf ?n(falellr’ler cgf%ag?sncb‘e {fhe PPReY & BATPRY st
fl ow control C(?léﬁltkpéﬁltbﬁféﬁhﬂﬁe th| rd | evel indicator detects a liquid

nedi um | evel ddBing @i dm&%@lﬁfit Hbw BdntrbINGivEsaltiel %eQﬁudtIE\!%l i‘ﬁ&’i&%&{ d@ets a fiquid

near-enpty cQ eﬁfu;[nllgv g é:lsc éfe (g:curr ce of the enp near - enpty
condi tion i n TASTATFLR S5 sgeepd lnerindicaiyg g‘egf’%%fﬂg?frﬁﬁptyﬁqndF‘P‘hﬂidd medi um
from t he secafief ocdurrence O{ﬁbﬂdsﬂqtyﬁrsiﬂembtyfcmdmhmm thesradiherpdontining Hispeadddzi ONn

relates to a driiffmdRekAALMN.SRERRENY System conprising: a vessel
havi ng an int aliner in the interior volune, arranged

or vol
to contain a [ﬁ éw d Arﬁ’é‘H g%ﬁfr gPegi o4 e frypnign el liperackpgedlispingpg system,

engagenent wictthprising vessel, to withdraw liquid medium fromthe |iner

during di Spe'&%s&@h%@%@h{eﬁ&mﬁ&g a sensor arranged to detect a
di spensing-related condition, and to generate a correlative output

i ndi cative of IPH& BORAGHr iveime, prrygsto foptaigpdadidireditspect , the invention
rel ates to aafdispénsing hsseniblieadapiell fbi Sipesdmbd GvitRkeskel, toCRIRalySiqRE: medmm

providing a \ﬁ%ﬁ%ﬁllmgﬁaﬁ:{%%mg&sm (%pgll:’:l Lo%gan olume and a liner in the

interior volume, cont diumin a zero or near-zero
head space c@ATEFFaMEHHO defpos Béﬁ@hw-rﬁlﬁtqimddlmmnd it denyate & brerehiivaentputand
nmoni t ori ng thﬂlchﬁvaﬂftdedﬁﬁﬂﬁdﬂm withdrawn fromthe |iner during

di spensi ng nteagrated  flowyeter, and_ generating an out
fromthe i nm z;t edh\‘ Sl WHETIST edt g fveniign {?{3’;"’? L2y aa@‘ﬁg%%"r?ﬁs a%‘%sf’é‘?fﬁ‘ﬁ e Pd
near - enpty cé‘ﬁ’éﬁrl@m@n upon occurrence of same. [0019] Another aspect

of the i nvenbﬂoﬁﬂmé ehatd Savi2 A iFHRE fRfChg g@qﬂé}f,ﬁﬁﬁ H‘{glérxglgvolume containin
m cr oel ect ropl devi ces i ncl udi ngBone or npre o e contal ner’s %?

the inventi oRIAHE-GHED §Fero propas-zerp head speatgnterpiationn o) ving nat eri al s
cont ai ned i ndispsatingdigrit miedien o the Siuksandri cr oel ect r oni c devi ces [ 0020]

A further aspgglongf imd h@nd Iﬂé’cﬁdﬁ lofrdi lﬁ% G A il %&15 nsm Wl 611 e%r&? r(im e

product containing a mcroelectronic eV| ce conprising a
or more nat ef PHIE ar“ﬁ FPRSTREnG R outRyt Borp thetippgraied flosimgier thattig cqrﬁbfwe of an
m cr oel ect r oamgy devdrempta nehditinc oiop edcateh®@r Geh devi ce into such

[0019] Another aspect of the invention relates to a system for manufacturing
microelectronic devices including one or more of the containers of the invention and one or
more subsystems for applying materials contained in such containers to such microelectronic
- devices.

[0020] A further aspect of the invention relates to a method of making a product
containing a microelectronic device comprising applying one or more materials from one or
more of the containers to the microelectronic device and incorporating such device into such
product,

[0021] Yet another aspect of the invention relates to improved microelectronic devices
made using the containers of the invention and having reduced defects.

[0022] Additional aspects of the invention relate to fluid dispensing systems and methods
of types corresponding to those illustratively identified above, but lacking the liner feature
described above.



product. [0021] Yet another aspect of the invention relates to

i nproved m croel ectroni c devices nmade using the containers of the
i nvention and having reduced defects. [0022] Additional aspects of

t he i nvent womoneias?e to fluid di spensing systens and nepéryds2006615964
types corresponding to those illustratively identified above, but

| acki ng the ldogagr fﬁ@ﬁrﬂ)’éﬁspe@ﬁ? &k i@ lorPBIRN S0 2 Fatil &%@‘u&%ﬁéﬁ%mlndmga
PCT/ US2006/ 01596 A further asg:)ect f the, ag\f(entlggrékj’re at es

)
to a materi al &% HeRes %g dE%i“é%ﬁaf ARV a‘ﬁlﬁgé mer fhetelr) Kpriet 1B Pad & mafsHe
di spensi ng pé&ekegereotiperaingithrgeof Whersir the pekee s caghptopd diepeiwoliide & a
material fog; 5@@&%&1_%&9@%; %tﬂmﬁﬁ&flmem%ﬁ&u%ﬁ &lﬁ;o&é@‘ﬁz‘é@ﬂ%s&r\?‘o
coupl ed by a@ﬁ% Pet{l line ta ;ense material-utilizing toal,
and the di sp&f&¥’] W&“Sﬁﬁ‘gnpoﬁ’é‘r"”éfm% PP rLREr IR eRTer the Ragarand the
hydraul i ¢ di gpengeaipueivpyramgatio arovidept opiptistdetivepl gpRudhao il ipSAtieal the
bet ween t he géggégge and the punp operatively arranged to provide an
output indicative of approach to an enpty state of the package.
[0024] Yet afft¥her ¥gp@etheropspichef itheviarrpiidanreletss 48 esmatsiak digagpsing] gptem
di spensi ng s yshding a marerlalidérily a6d fipe@mk pickit %’n&@ﬂlg&ﬂﬂerdﬁeﬁ@@ﬁkﬁbt&ﬂto hold

package cont gl’ngtlexllg foil{njeésa'g %Féerﬂﬁéthegt’.of %91% B }1 ﬁg 8%(09& e 15. ccuple% b{)'ﬁ i d)e%se Ihne to

pressur e- d|spen3|n 61 S Tcou
di spense | i nadirsnsed mateghutliving tophtend ihaiilspmsﬁ lipezis prypledisl2, dlsamertah@ged to

di spense |in ﬂecél\& ré‘si%tl@i ﬁ@cﬁc@e}ﬁenﬁhlﬁ@l@ﬁﬁéﬂﬁle &b @Mﬁdkah@ for E’lgﬁ & HErob1ORk 5t

on a cyclic re n hedul e e r ow to the
Lol and o PERR PSSRy G Bate oL PR ap i MRS e e e Slfpie
for repI eni sh‘-ﬁmﬁwe @fTaPPfh@hm greptetate of fdpeiites wel tofesppppvebagdvideen awiput
enpty state @fsai rdaapkage and to respon3| vely provide an output of
sai d approac& %, 215] anot he ect, the inventi on relates to a
met hod of supBi¥ing ﬁﬁp‘,ﬂ’ F’ft’g? AYPteReli & @RiPoGPf Suplingpipastidh|
by pressure Ghnmpemgsdelh@rs afmldfmmnahbﬂ preseve dispemsingmingr frauh a lisd: o aaetedand

di spensi ng pagkaged &1%3@51@5&5%‘3% & Hhtbrda L:?tihgigg {ggloéald d%ﬁ)eﬁr il gg&:éamé of

i ncl udi ng pun’g 288 matérial fromt ackage t e too

moni t ori ng pPEEE famfhe parkeeq;te ghe rfg‘?%’da“ﬁd’?"é}“?"éﬁ pregigEet f dindispensec @aigiiakp

t o det er m neumteuraf dnpempio datemﬁm:gkaﬁmcb’ﬁﬁa}@rdgﬂ’ﬁéﬁ*&&ﬁhd%;hﬁ(gbfﬁﬂﬂ gecieQki ne
of  pressur e%xr%s@ﬁ‘é 1?18‘@01’ a@%dtcgtg}egfﬁ cng e%allﬁ%&?cﬁjma 1a1?r?(tpe§}] %{a' on of

material in acka st anot her "aspe "t he
i nvention rel® 3'1‘6(1;5 t'5 sl Rathes @sEstt. e BRITemglaieh ot mathod ofsupRbfiteshatial,

del i very Ff ScuipflsinPdeivarp bl dad HMi@RSk RestirSRSHBE G GanerfFitn 511&1311@? kbio@ i n
a nateria tilizlin
tool, said de‘% %rg?d?%q l%d?a%f?agglltow o’?%% Zmi%?‘m Srr?ggrﬁv m“g“d' élé‘g ? 0 a
di spenser ar PaiffiboR @ﬁrpé'é‘é%e\ﬁ@ adispdneer argpeed te pediveaesisbpr eeyckidmpienishment

schedul e fr osh&iak droﬁﬁﬁk Eg;%ag,u'a‘]c 0F bW @Whd Bolf xlﬂ&utbz(i}%' replém&hénpﬁﬁl@ﬂr the cup,
repl eni shnent

| ve ner at |
output upon déraRvr spogng BB AFSRRGT o Paedy Ros erdih e of | e
required f ortimepsered Shieplenidientid (f dpemeeps indisativedf omtti afeexbduston et
of exhaust i oRateal in the package.

0027} In a further aspect, the invention relates to a pressure-dispense system, comprising

a vessel enclosing an interior volume, a liner disposed in the interior volume and adapted to
hold material therein for pressure dispensing, and a pressure assembly adapted to apply exterior
fluid pressure on the liner for the pressure dispensing, wherein the pressure-dispense system
includes a secondary volume for said material, with such secondary volume constituting a sub-
volume of the liner having a different pressurizing requirement than that required for pressure-
dispensing of material from a main volume of the liner not including such sub-volume. The

pressure assembly includes a fluid pressurizing drive train adapted to deliver pressurized fluid



material in the package. [0027) In a further aspect, the invention
relates to a pressure-di spense system conprising a vessel enclosing
an interior volunme, a liner disposed in the interior volunme and

adapt ed t owdmbgiemberi al therein for pressure di spensi pgr/ugok/@socs
pressure assenbly adapted to apply exterior fluid pressure on the .
l'iner for t henmn@%”mevmmmﬁﬂmﬂﬁssmﬁf 184 fhet, Q@rn@@%ﬁéﬂﬁ&of@ﬁaﬁeﬂg%ﬁl the

system i ncl e y terla such
secondary volqﬁa%ng @ﬁs@??ﬂﬁgndl%%smﬁ fmatS"I’au%émdga FRadary H%“r‘m%g\?ﬁ THgjntains

di fferent pr e%%ﬁnsqdﬂ%alraéaw ereshe trdvakout thedispeietyp v cthefetn plues silre-

di spensi ng ofsed¥AdaBivoRinef rom a mai n vol ume of the [iner not including
such sub-vol g@ﬁs Th gess& fthassenbl i ncludes a fluid pressurizing
drive train B SN ETRSF Mp PRLUR Pt £ mifreplecttynipprodu grnnias B
PCT/ US2006/ 0 FB5&dys, <i0n1p@5ntghe1)rﬂsattremsmnse sysken®s &mnmppbgwe,mhesslucﬁr@eléaﬁontche
i ner, durin rﬂh&gﬁﬂﬁﬁaﬂm fy | i I . ng
di spensi ng 019) @ oaﬁté&%ggoﬂ%aﬁénp%pﬁ%w dqsgénts%aﬂeﬁlan%n 5elvr?ssmd

di spensed mat éSPTnéesﬂﬁ r"‘ﬁﬂ?%? pressure throughout the dispensing from
the mai n vol U#d%and Stilhenotlsegpsrt af tie M\‘zﬂnﬂdﬁ&elat{e@ﬁ%&ieﬂﬁﬂaf plyias P @feferifdf

the inventi Or},nxﬁﬁlsﬁé %?ovﬁd&gaa HEsQJrQ@ilgF%sErﬁ[}hcas RL2GHS l%oqggagte%ﬁ%gﬁ péegsa{;e

appar at us, rrgqr]l S| n% Ssur e- stem a
and a mcr oela§ By fer Spebﬁ“tﬁd@iﬂ’teﬂsﬁﬂﬁ@?ﬁa@ffemﬂﬁ@wfb@lume@fﬁhplﬂ@davdmdneaﬁhe

pressur e- di s pepsengsysaieidnothe eeqide vaRhdbr idimaensash Heﬁérﬁf is &pensed at a
relates to a

therefrom [ gQ%?/Aresgré lhhm 81”1] dlsp%ss?necérolms%ﬁtalgﬁ v:o éggf Flil& haer alld dispensing

nmet hod of supp
pressure-di s é’ﬁ 5%“9@@@%@@6@%&%% above; actuating the pressure

assenbly for [@sgpensi ﬂ@herddspdaﬁ 08 ittRIinVREA feBles ft& Qa”h%ﬂ@d HP':anu\fnglHﬁ% of

the |iner; eaf t spensi n ria romthe secon

vol une of theqﬁrc}%éom e |°ﬁmp?gfn§|s5‘p§8'mlg §u°gim§fﬁ‘éﬂ§éél mgthodsas desgried above,
pressure t hr elghdiaing tﬂWéerla‘l Sere rrgdbndjscensing) it lre mivaiehctionic Lpi@naf minb@cthringer
and di spensi p@cesd.r om t he secondary vol ume of the liner. [0030] A
further aspe ft &1 invention relates to a nethod of manufacturing
a mcroel ectroni g GattRects Eatys e mePodimswt 9f A invsetion iill deinagre Byl a
met hod as deswppielddm disorvwing diacichu tud apehdeg clmagkeri al from such

di spensing in a mcroel ectroni c product manufacturing process.
[0031] Other aspects, features and enbodl rrents of the invention wl|
be nore fully apparent fPBHEH s Wegand appended
claims. BRI EF DESCRI PTI ON OF THE DRAWNGS [0032] FIG 1lis a
schemati c r e[ entHbi bis acsf:healatﬁq mtsermoka‘gﬁmdi;aa@g&;ypg]sﬁy%gﬁlmw an

enpty det ect W&ggtsa{sgrqgg@ {hgg@&r&gmydﬂﬁ%ﬂ 1{1% %)era m di spensi ng
a

oper ati on. @ﬁ%? Fﬂgg Is.a schema t1C represe ot a |iner
package disp st & SPERRtic prrresRjonati ecenakeas gisneatingrsesteno fvith
l'i quid nedi upringryr @dl%ﬁhd&@ vblivads of ligplamaiumGnatzed J@ha6@6RMH3 bYthe secondary

volume does not occur until the primary volume of liquid medium has been fully exhausted,

and with the dispensing of secondary volume liquid medinm triggering an empty detect sensor
arranged to monitor the liquid medium dispensing operation.

[0034] FIGS. 3-5 are alternative reservoir assemblies useful for empty detect monitoring
of liner packages during dispensing operation.

[0035] FIG. 6 is a schematic representation of a reservoir empty detect system according
to another embodiment.

[0036] FIG. 7 is a schematic representation of a reservoir empty detect system according
to yet another embodiment,



vol une does not occur until the primary volunme of |iquid nedium has
been fully exhausted, and with the dispensing of secondary vol une
liquid mediumtriggering an enpty detect sensor arranged to nonitor
t he |iqui dowoesbammmssizspensi ng operation. [0034] FI GS. 3- BCHU&006/015964
alternative reservoir-assenblies useful for enpty detect nonitoring
of liner packe@ps G N8 QSRR IEPRYnOPT @lailife . padktld 3bd refetvGir efipty Hetét
schemati c re%f}esent at rfo %{? a reservoir enpty detect system accordi ng
to anot her FUPRSRC BB I G 7 is a schematic representation of
a reservoir @Mty dEGetis asghometinrereesentaipmef 2 dispenyetystemdtainding e ipwdpsaent .
9 WO 2006/ 118adg. Bf;ffénbé%%g{y%é%ﬁﬂmg{a@@&i‘h fls&o-@dra&cadm&e rﬁ@fnb caud

represent ati on of a |liner packa g a regervorr g%gf &
in a specifi BUERHTHITRONEC] LS EI‘f“F for g pgerging e on cpreseuﬁere”é’n ﬁrfl on
of a di spensmdimbappmmhm an@inpiy c@ditxpmqubHSMge-q@t ddwuemlydesgensi ng

suppl y vessefoosgpt egriat 8fs Y fatfre gerhvezﬂaxsrp@%aksge%&pﬁme RUTRc@Rds
utilizi ng an_enpt det ect pressure transdu erm ngl theftgnset

of pressure GRS ’é%ter&h"ohi“}’?dfc’ft%’i“?ﬁmab‘ibh%f’&bsryﬁ% ﬁ“?rgm%W °8?r?ﬁ'b)? BENAt £ on
requiri ng chamggenout of the supply vessel. [0039] FIG 10 is a
qualitative h t S utd e r ion
o 2 e b gt e ypoﬂé,rafnp%ﬁ@eqau& b ¢ r,gafa%g@rgys?st@e odnphitC)
accordi ng t oPresase diseRyes weprf vewelthewing prilseses G inferroRROHng IS, Pailiag? by
schemati ¢ r egiRSe Rtk Moberfeaboiamat ifig ivyBibrem conpri sing a

pressure di Sﬁﬁg? Zﬁ%—gi 13\{1%151% %Elfl ha\é]% n(% tha I'dla‘thBS 0‘% tAe t&%—to-reﬁiemsh for the

i nt er connect acco
anot her errboéimmmundf(ldmﬁ@eq a3 VERP) dna mﬁtﬁ@h‘!ﬂww m‘:‘tGIEQf?QP%aSq njig BG ve
graph of theqrelationship of the time-to-replenish for the dispenser

unit (identified as [N g materia ver of .a type as
ahown' i - FI AW 1 HoTa4 sheael FiElon Ot TP ErS 5P
COT (spin coatemphjaeslynsmem)termbmreeymtelmoitfﬂi@eil as errpl oyed in the
material del joy@qy St 8Nk Qhrabll G timbho-r ngéh?%ﬂs Ek&at bépedsiSe éle\gﬁﬁp:brr&fed

time-to-repleni Sh di spenser at res ecfive e evatron correcte
pressures, aBresurESy At g’ﬁﬁ“’%f’ f op golyrpy offisPepsed frly BRERT 1P 5‘54 ]ét{’rs’rfﬁrt 295,
in millili t emsdulefofithe & pEFEmployd i the witertahdeliteppestasof@itplloyed in t he
material delivery systemof FIG 11. DETAI LED DESCRI PTI ON OF THE

I NVENTI ON, AND PREFERRED ENVBODI IVEI\ITS THERE OF 0044 The present
i nvention rel at es2 A nd
di spensi ng of chem cal reagent YRS LHERE of widely varied

charact er- AU Ol sl MRk ,erarf,? tmafgf fnﬁrmﬁiegé R GorPhdrlR k¥

with refere ge an spensi
dispensing of chemlcal reagents and composmons of w:dely varied character. Although the

invention is hereafter described primarily with reference to storage and dispensing of liquid or
liquid-containing compositions for use in the manufacture of microelectronic device products,
it will be appreciated that the utility of the invention is not thus limited, but rather the invention
extends to and encompasses a wide variety of other applications and contained materials.

[0045) Although the invention is discussed hereinafter with reference fo specific
embodiments including various liner-based packages and containers, it will be appreciated that
various of such embodiments, e.g., as directed to pressure-dispense arrangements or other
features of the invention, may be practiced in liner-less package and container systems.

[0046] The present invention relates in various aspects to liquid containment systems for
storage and dispensing of chemical reagents and compositions, e.g., high purity liquid reagents

and chemical mechanical polishing compositions used in the manufacture of microelectronic

10



| i qui d- cont ai ni ng conmpositions for use in the manufacture of

m croel ectronic device products, it will be appreciated that the

utility of the invention is not thus |imted, but rather the

i nventi on waxdendssho and enconpasses a Wi de vari ety of pot/€1006/015964

applications and contained nmaterials. [0045] Although the invention

i's di scusseddcdRe glothdfst Slvindl dapibilie! RF BRAPL dét@tisPRdl the conlibd dyuie B4 or

i ncl udi ng vari ous. | i np?r,- bgs.edd.éogcska est.%nd containers, it wll be

appreci at ed PRAEING e g e SRR e S5 ent s, e.g., as directed to

pressur e- di sje4ibe afheairgentartreelegirongst device” fag aused digreinf refeive 19 rivséshecaieth,

rTrEy be pr aftge&%gnd'tuaoﬂ i nﬁ}sﬂﬂtaﬁs?s PRGHEAYE @iﬁkﬂayﬁonttﬁh-ltﬁﬁﬁl _syes@rgiag. h@46]

e present invention relates i ri ous aspects.to ui

cont ai nment @V’?P%ﬁ?@“‘?@?‘lm&‘yﬁ?‘%w@’ i) s‘ﬁ}éeﬁg‘% e%fnméc??k%fo&ﬁlco?’%o&aght s

and conposi t Tiensiprogetionic Riviph mpylinclnge paitaued dnd/e bipeketed silisgnowafine Minterartel

mechani cal pglj.shi Jot] j n ;

m cr oel ect roﬁ%%ﬁqk%gﬁ%o%ﬁf%%%; ZM%QC%HL%E%%%&EE%S%%Q’ (ﬁe\?rin%{gdmmmc

products, hadavisgmepipdisemesapopisor Bifppyo dPeEets BHdwhen t he cont ai ned

liquid is atfpeds] aprniaaehdkhgnge duids gl tiqdidcorignith perBibmghadpr adfdrod.

[0047] The tgrm."m croel.ectr.on vi.ce" Jj .

B e e T

t hi n-fil m r eCohdidiponis diyyolimepigprwpriving ths gehapiiwnic theyiderens  ( HEMS)
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medium will be subjected to sloshing, splashing and translation in the liner, as well as impact of

the liner against the rigid surrounding container during transportation of the package. This
circumstance will in turn result in the formation of bubbles, microbubbles, and particulates in
the liquid medium, which degrade the liquid medium, and render it potentially unsuitable for its
intended purpose. For this reason, head space is desired to be minimized and preferably
eliminated (i.e., in a zero or near-zero head space conformation) with compiete filling of the

interior volume of the liner with liquid medium.
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P pp[ 057] ngap pres)e/nt mvention in one aspect takes adv%tage of such diminution of flow

rate at the approach to liquid medium depletion in zero or near-zero head space conformations
of liner packages, o detect empty or near-empty conditions, by flowing the dispensed liquid
medium through an integrated flowmeter. Integrated flowmeters thus can be used to moniior
the liquid dispensing rate, and to provide an output indicative of the diminution of the flow rate
at the approach to empty condition, so that the depleted liner package is taken off dispensing

operation in favor of a fresh package containing liquid medium for continued dispensing at the
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calibration, etc., and that one of skill in the art can readily
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pressure dispensing of the liquid medium 18 therefrom.
[0063] The dispensing of the liquid medium 18 is facilitated by the dip tube 22 extending

into the rigid overpack 12 and the liner 16 (e.g., through a port structure of the liner, not shown
for ease of description in FIG. 1). The dip tube 22 is open at its lower end, and liquid medium
18 from the (interior of the) liner flows under the impetus of the applied pressure of the
pressurizing gas on the liner, through dip fube 22, and flow line 30, connected to the dip tube,
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systemwi th an enpty detect sensor arranged to nonitor the liquid
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i ncl udi ng sud¥CBFA g Bistgted irdg6r 2 diefiner package dispensing system as illustrated includes
a liner package 10 including a rigid overpack 12 defining an interior volume 14 in which is

disposed a flexible, collapsible liner 16 holding liquid medium 18. There is no head space in

the liner, but the liner includes, in addition to a primary volume of lignid medium therein, a
secondary volume illustrated schematically as being within the solid line 40. The secondary
volume of liquid medium is the same type of liquid medium as in the primary volume in the
liner, the only difference being that the secondary volume is arranged so that it is not accessed
until the dispensing of the primary volume of the liquid medium is completed. The secondary
volume may be a partitioned space in the liner that is internal to the primary volume in the
liner.
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branched sec Qladi%ﬁl)the\/llﬁlaﬂﬂms afer tﬁgiﬁl §t@ o 18 appHid drdsed driel %re%tln gEE dﬁghe

Suppl { od Fo (B UBALTF Banehrs TR e ot A TR 40
is nost pref 6¥$]@€Eedmﬂ 34. hhlsmﬂ kredinr vsaditchayesd tilomt the dischegruline 84 in thel dicetbn

di spense traipyGR QtAS and | ower cost than the provision of
secondary volgmg nd/or 46, and the internal secondary vol une 40
provi des  frd® ]secérﬁﬁlﬁ‘ e QFSHQE FeeORPTY YPIRe #7457 iRpsading af 1A coruBNFAHoR Hith

cycl e. [0071]flowwriing A& arfd i€sho@n 8y Bivinmcommessietiofce biilpcexened npaok, sdhématically
fluid comu ma@a%tedoa} bl trn@%aﬂcﬁgﬁ%édo%yw&h.g% . BARES ichen Gi, the

pressuri zi ng ga
coupled to a f‘“‘s?diﬁ‘? é& o8- Eﬂﬂ@’%%d’r I‘hfueﬁ‘gmgfasof(swulrr@@h Bt @ﬁmoma\ aFIthEZ)
by whi ch pr essuipresgiveiigreg Being ckted mwmschmmanﬁ@p@@@bj@edﬂ ube 24 in the

direction i n%(ﬁg]t ed Itt)rﬁee &H}f?% @C»iurLe 8?7% id [ utln rllst ra% one %tegnaaﬁy ]:)ir tﬁﬂir%‘-"‘i%

feed tube 24 "enters the ior vol
relation to the primary volume of liquid medium in the imer the force exerted on the liner 16

by the pressurizing gas introduced in gas feed line 24 is adequate to effect dispensing of the
internal secondary volume liquid medium. However, if the secondary volume is external of the
liner package, in a corresponding secondary volume liner, the secondary volume liner must
have additional compressive force exerted thereon, such as by separate application of a
pressurizing gas, or by hydraulic or mechanical application of compressive force thereon.

[0076] The design and implementation of the secondary volumes must ensure that the

secondary volumes do not begin collapsing until the primary volume of liquid medium is
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pressure on the exterior surface of the liner 16, to thereby effect
collapsing of the liner and pressure dispensing of the Iiquid medium
18 therefrom [0073] The dispensing of the liquid nmedium 18 is
facilitat eddppodshesdi p tube 22 extending into the rigigcpveipankesd?2
and the liner 16 (e.g., through a port structure of the liner, not
shown for eacsmpletblycbe}mmtédptTlﬁmcainrbeﬁic@mpﬂs)led Threxahigle, by hakide tﬂe%e&ﬂcﬁﬂr
et en%lugl@qfﬂa e re o?nltﬁﬁgrlrgm i ccﬂ%m%gg‘\!\s H’lr‘; apé“pge

i npetus of the a pres ressuri zi
liner, thr oungrcwb they reoglory  vplenef ¢foliguidi medn@u carc bhppditk dh & 0P ushe (ahiipe

tube, to the cbmprwsidemdwmbsabﬁ@pam@@e dritigad .%édmnblog«yuﬁl (ERALHAY Bawing
tion indicated by

di scharged fr I.S

arrow A. [00'/"2?ll rém ' ?r?le ex?cgr%a{;grw’lg@%@ﬁd% Ve\f’g? Stypam PUmRY vengisis iy
in, or in corfaliflaeasedn with, flow line 30 and is shown as having
conpr essi ve fiaree b%@&c&ﬁﬂﬁ‘rﬁ&&né &Qﬁﬁ@&em&ﬁ %rﬂétcbxﬁa%elﬂ Ya aﬂﬁ%fﬁﬂgﬂmﬁy

arrow C. The Jbranched ndar vol une IS in In conmu at1on
with, the @’H S tﬁé’?" eb?",ﬂf%a‘ﬁﬁlreeﬁmtaﬁ' Yofyge o% ilﬂ%iﬂffyunbfor dgéprorerinch
line, and i s velwenf Epidrasdimgmaycdenprtessiv e réectetrefiel HobeRNAT digflragms or

t her eon, SCh%gPaEJiufgailuﬂJe\! tg'ec@" &ﬁe?gmfggie yé.[ qun['lgﬁ%tséqe nrnP%%g%?h?n%cgfnld qHIdy

vol une of g'ﬁ diumis artltlone Intern
rel ation to Smﬁrlf Gt W@éfﬂﬁr‘?ﬁb’@faﬂx pegendary rvelame.#mqmmm@n lisi digpensed: WEhe

force exert edpeoific talingbmdne bf Oondby vblh;ﬁe PStEGRH ] Zhdig cg@,%lmaglg rbggyggqm| n
gasfeedlln%gléls e i spe e inter

secondary vol ﬂsneu*e%éﬁg dg‘}#gcégsmteﬁn ]; costr How ?Ll‘ﬂll%] r}g%tggrﬁﬁfafvvmvatfe equ
ext ernal ~of #Pss inthe WPﬁbzc?F&age in a correspondl ng secondary vol une

liner, the septmos]dar Yas VEY pHiRry WdlGifie B@Jt&fuxd @ ﬁdc@hbﬂeﬁﬂaéxhaﬂﬁé@&ﬁiﬁé kg€

fp?éiiure.xi.r g Bhelhe BiksS it Seoniky S5RRE B al Fetlip s ety o
conpr essi ve peplyins tindd @f@ﬁmm 1 0@ AeynsTére messisgn otaprdoduspt exreh thatdispenseaf
the secondar YigM®@hbirRs T.méﬁ Ehl@ﬂﬁgéoeertm{thé ﬂﬁmtmsj%@ Yot @ lh#n{ft?ﬁea%@n %

begi n col | apsin t he volunme o
2006/ 116572 %&#ﬂ%g‘@d%‘)’@i% q@ fPra+thy ?‘Paﬂﬁfaﬁg?f@@f mﬂ*ﬁ dispenging pystem
acconpl i shed muftdetecbtbismiprngs. by naki ng t he secondary vol une col | apsi ng

col | apsi ng e{“"ma” Il el ARkl o B p O DA Mech e et Weponcing can
C SRS I . o ghle MRt e ispedn e v gath ket iy FIG:

applied in a
vol ume of | i @uerdotimesibelmyanger t5 pffbct the (detxctnbﬁcllllu@tm:w ex@ihpv ¥ sef@f deleb@hli d
medi um from wnst rea

Venturi, or Léﬂgné %%? WtMOHY%Mlﬁbagt?%u?ﬁ%%ué:%c?ﬁ edam 98 OTLRE Bt mcgycfﬁ d
medi um can b@le é’@ﬁt“élpﬁ’éﬂy ivRluge ik medym fothy ﬁ@’r‘fﬁ@aﬂlfmhhvfsusmai laxd dhangt he

i ner OIcont ai Ebisdbgiteﬂhﬁﬂllﬂfel usBS LY ‘pisErt ARTEF eleinbhty i tHE%?s‘teH{Ths 88 inkB8ed load ofd
secondary o] [ e co t.ai n a restrlcte

; egl on by beﬁl%ﬂ‘é%g gll rgstrfr%grseconém Vo ? 11%13 medigm Eﬂ/ ?ﬁc 5>r flow

sui tabl e st r@E%SEFP‘Eenér*fst ﬂewgd%aﬂumeh%dlimsemwrv@hed fee-lioé; ahd/cgwrieghuremrentli um

is first exhaund @ehldaehedt & BNcROEP AARYor ighid! MBdith. FpLShic R Ak Mal S be
di spensed. The

used in such detection schemes variously include: electronic pressure transducers; thermal or

other flow sensors; current load monitors; capacitive, inductive, Hall effect, or optic
displacement elements; ete.

[0080} In one specific embodiment, the secondary volume of liquid medium may be
provided in a second liner package with an independent and lower compressive force
requirement for the pressurizing gas used to dispense the secondary volume liquid medium, in
contrast to the compressive force required to effect dispensing of liquid medium from the

primary volume of liquid medium in a first liner package.
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speci fic arrangenent of secondary volunme restriction is readily
determ nabl e based on the disclosure herein, and considerations of
cost, flowthrough effectiveness, occurrence of dead zones in the
fl ow pat h, wat mos/{16628] As the primary volunme of |iquid pegusitnd®sss
conpl etel y exhausted during the dispensing operation, the secondary

vol ume of | i cjadsdj rrEdh ldﬁla @»‘é@ﬁﬂ@ﬁao&lﬁ%@c’cﬂeﬂnﬁf %;dcﬁaﬁe fi@fes asﬂ’leBleyﬂléﬁ%elj hyw d
mediumto thew% use of

mer prrfg Orbl ot gﬁ:@ e e
di spensed i qui rredl th ﬂfxé %‘5\9‘3 rmf°rh?i"?ﬁefﬂ’é“fhﬁ\1}é"ﬁlﬁb? 9t of
primary vol ungidbitipdinet ineoitueted, The ﬂdxélesxembﬂdmxyﬁgumﬂ suethatfit forihe a bebteeiiad

medi um the eapiimmeedrasd 11 it &k with ﬁlgﬁﬁgl o] ea@%' p@&e§%?£t§ mier

detect this chfing F‘Eﬂ@ In &gnera et ectl on 0 AR ng
of the second3P°V¥h ey PRiFL SN TRt the Havid mediyme in 'ﬁhﬁp%}w §hﬁ iblee
manner, by a mmtberd:hmbydsr@qms eclalf pressuneedrbp, @\, PAL-B pkif RagBRQR ifthclihiSo
2) or o herwa@ssenegmn %@:&&mgéaﬁn%ﬁ oittﬁle%qg(d:anésﬂion Il lustrative

e u

exanpl es of t@ﬁ}j}g %aqrectl on mes I'n without limtation: a
pressure tra PSR EAISIUEFT ERUBE (orqyp (reswircd byjerupasped drawrt tydhefphiopy of
primary vol urtienlchrciei eshphopeti to et ﬁehﬁsﬂﬁ%ﬁﬁ:ﬁﬁ ﬁﬁﬂﬂ;ﬂ@ h‘z@&mﬁt:hs}%ﬁ& in@ le@Rd
Catom ae®P i pEdlatibdid NS0 MR, by bOHS MunoRSh of Bositr ot b ienpromgte of
secondary vol®friBergp compsess andraeBipsmths linerjan doteliipidfrhedinm torbaswpeledreni: thei f
t he secondar VinstQhdiRR fleSibdneRO& 0khd Thedwil) LARCA SR reb &6 thé §&e trﬁ?ﬂf:@l[re th'ﬁ

measur enent ement of the secondary vol unme I qui
nmedi um Spemsi‘rfecgl %ﬁ?/fné]él{ém%h%% SHOERSHE&ed i n such detection schenes

variously ind¥de: & wker wouds. thepmessefitie compmersidede: scertédva riwaher®f 2 dxweher
fl ow sensors irai) Ué’ £ eéﬁnp}em gﬁpﬂélﬁ% Slow c&ﬁ'&ﬁtﬁ/‘ tzvlh"éf 8’1&%8&?%%&1}’113},6 1hclt|1_c\a an .aj

effect, or opti cement elenents; one specifTic
embodi nent , c?{gressgé éﬁiﬁ@ﬂﬁp&ﬂ@y‘ﬁ gap F?j’i‘ﬂ“‘dm‘?’f’e‘ﬂ‘l thdingayvilbeeed foripsdasteid i n

a second |i nerdelﬁae?@a&gee vhie tafiditomali imckepetal peosdureatig tﬂ;aﬂi&@ﬁsoﬁ@dwlﬂ&&l féRible
force requi E&Hgé?twlfeﬁ)ﬁzethﬁﬁ- o%ﬁﬁs%%géoﬁés%tp%aﬁt HZI[%FQ atntam n%se nse . Lhne

secondary vol upe | uid medium in contras RO PRE BETES f35r ce
required to &YEETIigdispeosag fiem B bpik Giree ardignid medivio in tiniiner) fy therdisppnse
vol une of |[i d}uﬁthhtmdxplmmﬂib;acliagd st liner package. 16 WO 2006/116572

PCT/ US2006/ 0 4 enbodi nen he |in

package util I}D?g‘g a %.? ﬂ‘% dlet@ct% §£en% tua?ed m\z;%qoasg&oﬁ}ﬁ E;aﬁlée 1“|dr‘lt-§Fennﬁl

whi ch the f| 8%PHEE f}’fiﬁﬁﬁ@rdﬂi"%f@{l PRofsEE a@drﬂm:ﬁaweixeerpwsmﬂmtmufsmm théi | m
of which t heulk liqéd mkdiug @Ehiuded G6m th-EhiﬁteIfich %ﬂuﬁé 8f ﬁ@'ﬁp&rmh%e 0E Layr ed

such that it restri.cted. of th qui d_medi um
within the | F‘f“’gﬁfg'ﬁw@g el S R Qe Pt e T e ispgred 1w uire
of the I|i ner medipp &om F@R@ﬁeéﬁbwéh@ab@leﬂhﬁmbﬂqmmmw umin the
packet. The fﬁh&"s{l bl Bhe f&ﬁm%{enﬁaé}%ﬁmﬁ thd BRERT s v%ﬁ@rle in BE ﬁﬁé?{\%l QP

e.g., of 1- thQ%ggc rr%gnil bl unctions to dispense a
wel | - def i ned ambufit o af’h%‘“ & ‘iq{fif“a e d“r@bélz]ﬂewlw@%wemwded asa
transducer ofVishappd Elmtcﬂlmﬂe(ltrtbasamé@bd,bq/g Hypatraagpés WHIEW sddénd VIR

other suitable manner, to an edge (bottom, side or top edge) of the liner, with each side of the
“V”-shaped sheet element welded to each side of the liner. In another embodiment, the flexible
member is provided in the form of a flat or slightly curved rectangular member that is welded
to a flat section of the liner. In still another embodiment, the flexible member is configured as

a disc-shaped member that is welded to a flat portion of the lner, e.g., a portion near the middle
of'the liner,

[0036] Thus, the invention contemplates a pressure-dispense system, comprising a vessel
enclosing an interior volume, a liner disposed in the interior volume and adapted to hold

material therein for pressure dispensing, and a pressure assembly adapted to apply exterior flnid
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then can be enployed to detect the pressure drop in the liquid nedium
di spense line. If the |iner package itself is used as the punp, by
the inposition of pressure on the exterior surface of the liner to
conpress amd mod/idpze the liner and force |iquid nmedi unpteub®oso1soss
expelled fromthe liner, then the flexible nmenber in the liner wll

cause an increases dnnd; 6 iy p%esgug‘eaélgﬂkerF%gg\%FEzﬁt}}egg%ure-d \A%en?%'te{nﬁnciudes

mai ntai n the di spense [1ne
amount of t he* EEHfA YAy %ﬂc@at@fdemﬂeﬂwbwcctnﬁ@y ylresy coppjituingty fub-golume

train, e.g., @ORPLRSIhai §abidet Ipi«é@swzufgl RMirBrhdr€ Wah ridvat r%ﬁ]héﬁhfof@iéssfn@—r

exanple i ncl u ressor ui d

conpr essi on o%s%trﬁﬂgﬁﬁﬁ%uﬁna?gg nﬁérég’h{n}? O?H{?H‘&?{%PWH% S“Fg‘ﬂg%%eone
the additi onaerSFW@Wéhtlﬁ#ﬂdﬁrmwressldﬂm@drﬁﬂqa'@iniadapa@ wokliat pesswmizechluiche
flexible nenbgkhe iBRAvIRR: tb'aﬂ@}'f pr@sﬁ?@ﬁﬂ’%§ﬁnepﬁﬁr‘ﬂ1§%§pﬁm é‘t"’ma'teﬁal(}fogletﬁe to
mai ntai n the sane rees'ﬁél ’t?n‘? frn? réail ier ensing fromcthe
bul k vol ume JF= T e di ?pﬁnsinﬁé’ ! Yo he s5e0n ﬁ?al‘r‘f%eeﬁ’a1 Pp{Eeiph at
i s coupl ed t odispepsedpantskialgba safr@ PBashre Amonghnut e dispeing fravh renatiavdiulne and the
actuated in rse&gmiuhg the change in differential pressure between
the drive tra[IQ'&] Ior Sure and the dispense line pressure that occurs
when the I qui‘d® ABi; Rirrsyrizing i v & drckdesnin (one emppdispenty floy gitety of
the |iner, anochidae atdmr sefnptersar ¢r flufdr@es dagted B @fintath J A0E HASAE thi@ghout the

mai ntain the Skih f, dispensed liquid

medi um from tcﬁsg re%ﬁi?nlﬁ)@fg%g“ BI?}?/Q‘F%? dr[d%?%g the flexible nmenber.
[0085] The fl@%fbie H%ﬁ‘ﬁf‘érmd‘éﬁri’%% atlﬁiéernalegﬁ@p@pr@tf dataeterobu the titendgdne
interior vol wnplicabn, éfea Iniarssl maﬁtlab.&‘ac&imgaaym&buléc@&ﬁcﬁp&&fcm Theﬂpz@s@@e—

enmbodi nent, t r a
el errelnt t hat (ﬂgeﬂgé %M: ‘Escggﬁbﬁ) é)\é%%ifg “\A%P‘a‘* 52 né‘ﬂ?@%ﬁ?mc\/\}érf"g'%g
or in other Buricasne aw%rm C?@H@ﬁoleﬂéea (oiseretedrepic product orntfeprisglgel)

of the |iner thatistdupR@Gith &t ﬂ@ss@g dffiBse syst‘t&ﬁ&Wé‘%e%ﬂﬁeﬁied Sl ke, ded
to each si de theTh ner . anot her § J e flexible

member is pr Jw ded | PF?@SHF Sﬁ?“ﬁ? syt dperigpd @ Oi"egﬁzt"i sy Ve method of
rect angul ar reebyéng a iaferial, 5o weblici gl peoura afstraltly Sectiateh) fdfowtddy Hispeasing | n
still anot hermpNosl FBAthe ﬁéﬂ?vofh{nféwfme%néreﬂﬁ)ﬁéreéﬂ%r EQJI'MT; gééﬁrﬁg?@&uméauf

di sc- shaped nenber t hat to a flat portion O
e.g., a port |ﬂl§ﬂ}gl ¥ tﬁ‘f‘l’@at?ﬁ%% disgpnsgdipba faff’ﬁ@"ress“’[&@ﬁ%‘@?wﬂ‘iﬁ%lspe’ﬂsﬁ’@ from
i nvention conheemam athewe dtqu éms une dishessg e By Sdcaidhry GONRE oS the §ind. The

vessel encl Q§sbéﬁgsd ﬁﬁtehﬂtn?as( 'f&rex Jléi‘]%ﬁlpns% ln&aﬂﬁf g8 n%a%ﬁﬁ&ﬂ%n% : o J;'&‘alectromc

interior vqurre an §Fﬁ» mat erial therern
di spensi ng, &4k Pr€1§” %atﬁgﬁﬁﬁeﬂfS%&B?-‘éHscﬂdea@B WIZ&meﬁmmelefstroaicd
17 WO 2006/ 1b6ﬁﬂc?mﬂ£fﬁbthﬁ%ﬁﬂﬁés@15964 pressure on the liner for the

pressure di SQ&I@W NG Mﬁ\lg eénﬁao&ﬁgn pgnee%%%getegtl YRGB o n%xt ga Lnely

secondary vol'ung for said nateria Lo LB RIHF) PAET Agtt &3
const i t ut i ng W& bremdisreto prpvidha teservelr fhraliquidy uilized fifrewefert processing in

pressuri zi ng nﬁ@mﬁ@m&rehcet]h@afaaﬂaig E@ﬂidhsr Qﬁlchﬁ)Erraﬂée%ﬁﬁtuﬁ@Imegb&%Q%ng

of materi al i ner .not

oo or ura, oS RaR TR Rk ot Wil et 8 Bl B Sirpditdlo B ULk P B gead

drive train ammé@ lings peekidoy dite pead spmen; havingd afvbluinglthat may for example be on the
order of 100-150 milliliters, is vented to a reservoir vessel for level detection, to provide

capability for sensing of the empty-detect condition of the liner package when the liquid
medium inventory in the liner has reached, or is approaching, a depleted state,

[0091] The reservoir used in such empty detect systems can be of any suitable type, such
as one of the alternative forms shown in FIGS. 3-5, wherein corresponding parts and features

are numbered correspondingly in the respective drawings.
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into the interior volunme to apply pressure on the liner, during

di spensing of material fromthe nmain volume and during di spensing of
material fromthe secondary volune, that nmaintains dispensed

mat eri al awoos@mwssqr essure t hroughout the di spensing fpomutiesesica
vol ume and the secondary volunme. [00871 The fluid pressurizing drive
train include§§92] n GeérégglobiGre s refetvoivssiemaiig atignged toarkastte n@icﬁﬁedainr
conpressor orgfl tgé ﬁepﬁémﬁgﬁg?a@&ﬁrg& %n%g%e%sf:}vﬁr tﬁ%@mﬂ}{%@%% 1%11:%\11 edi >}1m

t hr oughout the I spensi ng

vol une. [ 0088TPMIRESH YifheTreqsheay diemcibmees ling 64 forming thegps whcedlB droopwhicat the
char act er f orextdssgat MbyRGAd BPR bk Bici70 Bontaﬁm@ a flo@ ccﬁﬁbl%llva’vs théddin.

manuf acturin cr. troni.c..pr.od The Ness di.spensge .
syst em descr ?[Béafnabofs%l‘ %gﬁes r"e'owr)}hg hq%d‘l i aD g‘?l n?fyr?le 8}5@@%@(}{1 i%hi ¢
product  manuPaettiring Jouppriohvale, 74 therdn i m&sadcm ﬂWI donsdream use facility or

m croel ectr orlbdan@r@gimﬁwrm&&ﬂ&&e%é Beuf@ting edefigt 1S coupled with the
pressure-dis t herefrom

p[ﬁd}ﬁ temtto recel ve theqd ensed materi al

[0089] The pr'ess dr Spense g’ifg*f ETaEd %E*BP%H&?@“‘*B’QH grditiga.dbe Yept a
met hod of  suipht ?5 @1@ tizg lmalﬁerreﬂlam flojvryalwh V4cdre tlbred, pnidispanse pasere ibylied &
actuat ed, foldhOuRdorRY:racd (ﬁ'@'f‘eniﬁérr}gﬂle ﬁlﬁ%ﬁEﬂa@é to churséﬁead( #Q:@g&s%m% lﬂer\ff%

of the liner,, a d thereafter, fromthe secondary
with the mat dPiessto Pingeeimas s deservelt 62, @&Hﬁleb‘ﬁ‘%@ﬁﬂ*@n b P?P&éﬁ@@ﬁpeﬂﬁe
di spensi ng f riom tht her, g gas ioheitvp reiontol éhe héseredir &gl uﬂiexs}ﬁ&@tﬁt ag cfa:[ greett he

secondary vol p‘rgg&reo&spteﬁﬁg of ﬂ@rquul-g%dmg SREMS ¢ VB! &% f f°8ess to

exanpl e conprise a_materi al manuf acturing a mcroe "EC
product , vvher%@lctfﬁéfeﬁ%@fﬂﬁﬂlq%ye%@l‘@i@ﬁé%%@@ﬁo‘descr| bed and

utili zeﬂ in goassicr odhesg tl’l@ﬂlklﬁnsu@rdﬁmuﬁﬁuid‘ﬁEHﬂfnﬁﬁ&#ﬁlb E@Trwuotseé%mﬁl{s%ﬂol
I n anot her e I Lnn. ste a li acka

i ncl udes a %chg& (gﬁ%gfgsgrlrlg?ré’g&?% 3%5“\/1? “3’%%’%8#%1‘11““1[‘] “g‘? %Sed
utilized for e ﬂ‘?“’ ﬁf%é@hﬁ’gluidnﬂedmn(ﬁlmelble&:me|oezottle\ﬂseee “changed in” for
manuf act ur i ngenep@naéﬂp@dksgedispenghg:h arrangenent, the liner package has

head space i e r ea ace can be extracted
to provide ar[nqltg ﬂl num'h amo nt °g{§15}§€“‘ ’ﬂed{uﬁ‘égalt ¥ ﬁl-??eni?ggl%‘ﬁ&é ressryor 97 duipe the
space, havi ngmanwrmhﬁ"fheﬁa@ prelped o indigated |t doms-arhédhe lunmerod e FIGH 3. As
100- 150 m | | ithid F1BdeSip ain&m’e’@fmqﬁﬂ rhelinfh (VRRRS 0Pl rd1s¥é131§§ ‘%d b %wdsﬁ%ﬁ process,

det ecti on, Vld fQ nsi ng
condi tion of %l ﬁ% ;e #Ofﬁ’ﬁaﬁg“é‘éé“ﬁ% ‘{1 Hee‘ﬁchtﬁclﬁde"elrﬁiﬁtd‘itﬂ?ﬁ 0 &@“H?V@r%?fe?tn
the |iner hagnit &amdoorronte lseppoodaizim of anp sudeyid ®pceg, sih&irai leeD&Bsb1s

The reservoi Iy &ﬁ&ﬂwé &néﬁcﬁdmh%ﬁ%?ﬁfﬂ%nrpﬁy ShAER fs&% bg ?l-ﬁ%ete& 0 ﬁf_)lna%

suitable type, such as one atrve fornms"s
3-5, wher ei n °®8F P& S5itshtnitTe apuate 2 suifphle Flasms erdascontgl sizpal ey auty- Changeover

cor r espondi ngystemifor stvheh-it e&pﬂﬁﬂmat@acﬂiga‘fdr Bﬁ&nsmk&rm &EHB @inlo]aﬁée? #tion.
PCTI US2006/ Oiﬂzg’ﬁd' &peor%élvotﬁgs% f %ﬂ} t:% dip]f)¥38 r;ﬁi fgl% %ro? OSNr légé%afg% %%nﬁ

60 is arrang to receive Ti & rear i
feed |ine 64PoHBAtaEres gk H‘éwidé@é’leiﬁdlﬂiﬂt fepphea)hqu@rmndmmevhem ihhe Hinek pagkrigelhas

medi um  vol ubkn @6pleteli df a4l @6 Be @denshd, WING af188 M elebiNRtfdioh HahieRes b he

70 framwhich th . .
gas space 70 provnge approprci;ate \%famemg or corrective action even when head space is present in the liner of

the liner package.

[0098] In the FIG. 4 reservoir system, the structure of the reservoir is the same as that
shown in FIG. 3, except that the reservoir at its intermediate portion has a reduced diameter
section 82 for level detect sensing, with the reduced diameter section being flanked by the
frustoconical transition sections 84 and 86 as illustrated.

[0099] The detection system 60 shown in FIG. 5 is of the same conformation as the

detection system in FIG. 4, except that the reduced diameter section 82 is of an elongated
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excess gas maybe vented off, in vent line 76 containing a flow
control valve 78 therein. [0093] Fromthe reservoir, the liquid
medi um from vol une 66 may be discharged in line 72 containing flow
control vawoeoedshisswrein, and passed to the downstream pspu§cddisdcy
or location, e.g., a mcroelectronic device manufacturing facility.
[0094] For nouistmsriingfior ol uCsi@ER00kh (¥ eRbR by 986 LU,

i qui d medi TTow val ve 74"%r e

condition, t A .and_the |iquid medi um. \
cl osed, and ids“\éeg’rry‘saé“‘%? Le%*gf’ﬁr%g m?"ge S%pg Fyéfalg%s a flofyestristion 906t islayersed apf

the liner in $#8-|iner package, to cause head space gas fromthe

liner to be [bawged 1he HdrQedQPir Erﬁ}ﬁr Q43P sttsrgseofr @%Oa'rel: degﬁ%ed\é\(gg% t.he

li qui d medi urg has, %%Eé‘nf:)él Ly gx#e. ﬁd, Fromthe I'iner, SH%% he
top region of thah RadtfdiiEdere e ligidpediva beiae disrgnsed sinestabi dissolved

gr ess ;JI‘ e di spe¥s Pﬁn@at@fapmhx%lzibqlgi. dl“hafe?w dtdcr @m:ﬁ&ﬁ Frclﬁgs%r_\ﬂgj Havd Prelhl&

ownst ream pr ; ; fee e i d nmedium,

wi t hout cesg dﬁﬁgﬁﬁﬁegﬁd%% [ &%%S%H%{ﬂtrtﬁengfﬁgﬁlég%%%%g r%(’sllhgzl}q%‘? mfcﬁ'é“ F%“l%ui d

medi um f r om tHR*FEs eTFolsien Of £l Héwmmatieenite nvisteof 2 larest berier fiv esh

It i nﬂl p?fkagér_w@mmf@murﬁi.qng:eaystmem eq;y,vige_fs alldng P&ﬂdfof@ghéagén%ﬁ{bfgg soRYR! ed
o the flow Gig; YAV qui.d medium di spensj ng system or

ot herw se bqug%ﬁgh%{é ' iAE.'?LJfE%Ir' b %g’r{g?/\rﬁsgwfuf e bﬁgoé‘ﬁﬁllgaég‘ﬂ‘i‘%ﬁegﬁ%ﬁeﬁ‘@? and

[0096] The aftoK¥ Hopidispetion inercennertedibyra fohmeoil of tuhimp@nsediel goodnisgon

reservoir 62 betwedniig résptive ged B liqiGH Fétdbns Pihe feligvold NEr package is

i ndi cated as lﬂoﬁﬁl}crgﬁegﬂﬂag?h&%irvo' wre 68 in FIG 3. As this make-up

amount of |iquid: medium (vorune Fe8) T & 'CHERTEds Pyblenbatqebs ernstsh

process, th& fislipgt ader thevitial discheracdf thei hgadi spacerged iftumwilinkr pexagle tmabiag by

| evel det ect wditd ris8Qp tidigh heMlcedBl RS, inteﬂﬂédﬁteggﬁw éﬂerr] S u?gu%ﬁ gubLevel

1 )|

sensor el enents of, a sujtable type, e.qg., Infrared |evel 'senso &
or capacitive Oieglr?rsltcff) %nlx reéﬁhmf%%‘%%aﬁﬁngeﬁﬁeg@g & o 5tresevein dihich oreuld destcad
by the det ectheunble EGanbythe diauis ecdive. deticthe ik trdn6eradE thelt Bacd gas, the

sui tabl e al amdeast@ pisstre GRAMFO e 34590 B 1hd 1 BRiAHHR Ghangeover  system
?o I spensing, or take ot her

for switch-i a pew_ | i ner package T

appropri ate g)gﬁz bn. !'0[%[ BEArhomle FREserion pf apssrvairrmity Byt sySem sccording
depl oyed in theoperogesdinkhtowmd idd@ssad the fiaikizBHS of BOtEe@Sir Auid! HEnd ANK
or hold-up vg : tﬁ;@ﬁ, i i qui d. nedi um when th i her package
has been de f%fﬁt Cof ?mv?dt&g??%ﬁﬁ)f oBag%ﬂegics%sgﬁ{greﬁfangi?e%‘feflﬁ(é% 37 lpaxs e
detect i nst af P At TPGI™ P He reayaiagde gresspie Sy ithd evhelp pisropme et hisdin i meftion
corrective agts onekmenthyves: Readir A GEbies cdﬁ[de&esﬂﬁse&u@nt%hﬁspédsﬂ&%iﬂzoﬁm
the liner pag ﬁlgl?eﬂiu[noqggl}mlé]s Ethestgrles e4 e er’%lOicéLﬁrgys emh o i
structure of the reservoir 19 thé Sane S8 tiat PembitAmosphericgresere in
except that PeEsF@Eervoir at its internediate portion has a reduced

di aneter sepdios Sthefllias th@YR! andl Rb@edr SEAS 1009 Fi. Ml tﬁeeﬂ}lépge)ac age
di amet er secjis the frustgconical transition

e | anked b
sections 84 angﬂnggwﬁ% ?‘Fyl ust? ﬁ?‘g%.d % Ft5odiPeren dng LiSetontaising Hesk comvelge
shown in FI Gprstgan of pifressiiesvitaler teodfcor. Aain baprasurd fvetch ata@@hide e Syid €M
in FIG 4, exaebiand Rabsphd Sasmodiinte db 3R RL bORieSie daSes Bin AR
el ongated 19 V¥ 2006/ 51637% PCTI US2006/ 0”?555%%5"5“ i e daes B Vented
rough the check valve, phase separator, reservoir 102, and valves V3 and (if present) V1,

When the liquid medium pushes up to Level Sensor 1, vaive V3 is closed and the reserve
amount of the liquid medium is saved.

[00104]  The reservoir 102 has coupled thereto a gas discharge line 106 which in turn is
joined to vent line 110 (to Vent) having valve V1 therein, and to branch line 108 (to N2)
containing valve V2 therein. The reservoir 102 is positioned above the phase separator, and the
phase separator at an upper portion thereof is coupled in fluid flow communication with the

overlying reservoir by overhead line 104 having Level Sensor 2 and valve V3 therein, The
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character in relation to the I ength of such section in the detection
systemof FIG 4, and the reduced dianmeter section 82 in the FIG 5
systemhas a flow restriction 90 at its |ower end, as shown. [00100]
The t hree wesmiunks7zenpty detect systens of FIGS. 3-5 aper/designesst o
mnimze the incorporation of dissolved gases in the liquid medium
bei ng di spengbese sepanpe iy dicewtt wed longapetindiareof &t £lquidppetvm ey line
bubbl es. The gmmhiys He8Qknpyst ems of FIGS. 4 and 5 have a reduced

di anet er i nternedi ate sectjon 82 to |limt the djffusion of gases into
the 1iquid ned18h pelirg theglinepraskass is rady i gisneps ligyid medinmdo e fwastreany s
t he provi si ompr@bssavalverniieis opaed,ispd fibw ifised. iBra@rjoilatareofappdd. 9. the P}hﬁe
system of Fl r Qv g t. of gas f

the 11 quid rist i SERMEN ARG % AIaRIIINRTE 1S R 16"
formed as an %He?he@l&?“@é’éﬁeéﬁpeéﬁdmeﬁﬂl @%?ﬂdlﬂilecﬂﬁ?séilr%%‘lchfwsducer will be

i Nt er connect ey, avdleng wai \lvﬂlQ)benE bHalliqu rRdifah Ol Eiﬁfe@ &6 tHeSQkRbit Bhhe

between the r v a i ctl ons th
[00101] The B é&g"sttrdm e“”?ev%}e?‘qmd L"V"ﬁlg‘ o8 GG S"‘nsf’” "aé‘ﬁ?f Vi @E}%SSF%‘
that may be éktﬁdelpﬂre@(agﬁwﬁWﬂehdnlﬂﬁeéﬁofafch@gedt he initial discharge of the

head space gqmﬁs]o MBB & thé ﬁ%nc@@ﬁm&k vhiberRB R 1@@113%@5 ﬁnel; FackabSE6UR
on o e . reservo

throughther di apeter_internedi ate sect

such bubbl e e WETH B heudl oot s gﬁ“&ﬁ? Pff%ﬁ%‘fﬂ%@ﬂ%%%hﬁﬁ& ot %fiﬂ}fg
of the reser vthﬁ dovmatmncﬂ’romuﬁ d frars the rsertetiguidipediioein dfe rgagoiby the |1 quid
medi um Duri r[ﬂ)lb'he '\letei ¥ ofd ¥2E %fSno{?Jl c&ﬁﬂgenﬁg@-ﬁl% sEhikry, w’hf&ﬁ can sm%ply IF'

i ncreasi ng pressure w || force the gas he t%) section o
reservoir. [CB¥eH Vi @F regenvedr Eewemtwsn’héw ‘é"%%t rgfhelesy. figm a safety
reservoir enyemgpedidiend theyazijeemeaﬁfommdmﬁg thé evapiiaih @l sEvE0 tihse nike, lidumd

addresses th EnddufaSS (H‘rcla § V%B.tﬂg akgﬁ \Fleé ﬁef\éf%lg ughl lf;ﬂdqgcglgr? du%% the ﬁlh%

di spense. The previous describ reserv
of FIGS. 3-5 thegggaoi h%fheni Wﬁeﬁeﬁﬂwdﬂlm piet $rmsor bdd rvvléplﬁseuﬂereractmﬂessfur e
for the whol ehdirapenseick oxtRnsdldet & liné O8] igldicaeel ﬂdﬁhhegﬁér%amgéeﬂenhﬂﬂ& Oal‘Iehe

| ower reser VCVB QPEIQCL'E? gﬁp ! @?0 &R :lalfgw?ng resel%peslﬁqellderg]ettdu% tg Ibs Bs%cri] S%ﬂema dvel 1fh €

l'iquid medium 6 S s emstores t reserve rm“at
at nospher i ¢ preesEmiseensing is requiredegive Yo WHLopprOGEaBIL vateV ). | ner package and

reservoir sygbmns)100s @fiveFHGs uedi dﬂﬁdgtmee&isdeksﬂagldfﬁl@dxd RRGKAGEM tlelBseASir,
schemati cal | ){ sho line 118 con chec

or val ve ups Feh ecﬂm%ﬂl&f g‘% %“"%W incaﬁue(’ %F%ﬁ%%' rcreaﬁgﬁ’g?#’f% the
pressure sw tr@ﬁhltlnﬁf negatinespiessee condifien.| Pysyintking il wriveVd heed sfasize §ids

flows in |in@dddgs ts&htngéﬁtlm%res@ﬂ@rlﬁgsﬂced g‘é‘@e§ Baf lﬂepraaé ﬁxsthebﬁ‘duﬂgne\ﬁﬁﬂt ed
t hrough the check_val ve, reservoir 102, and val ves

ar at qr
V3 and (if M&l&’@%‘f’fﬁﬂl%f@ﬁ@%ﬁé RPlY g OSBRI DGR 0 e phestivrcational firae et
Sensor 1, valsyab i@t sheuld bosiethaboradbsette reserve anount of the liquid

medi um i s Sa\{ﬁﬂﬂ%[ 0\%&947115 JEb‘ﬂexﬁaeﬁé ?e&n‘é&h{aﬁ&%gé%e?vo%% lyedgte&gg%gg:t ?co?dm%as

di scharge line 1 turn i's to ven
Vent) havi ng R¥fpethen emﬂ’P@‘P@F nThe g Pi‘cﬁagﬁ edfchos in BIG) B But (riap cqugpyise a liner
cont ai ni ng Vvahokepe\&? attheredinmerciifeavaigsie rivai ATMI) fici ®afR84, Crones) abovie

e, Enese SRl I8 USSR SRARLA i o e PR BHAD,
Feed line 126 contains a Check or other type of Valve, and downstream of such valve is a
Pressure Switch or Transducer.
[00110]  The feed line 126 is coupled to a reservoir 122 having Level Sensor 2 at an upper
portion thereof, and a Level Sensor 1 at a lower portion thereof. The lower portion of the
reservoir is connected to a discharge line 124 having flow control valve V3 therein. At its

upper end, the reservoir is coupled to line 128, which in turn is joined to branch line 130
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overlying reservoir by overhead |ine 104 having Level Sensor 2 and
valve V3 therein. The 20 WD 2006/ 116572 PCT/ US2006/ 015964 phase
separator in turn is coupled at a | ower portion thereof to a liquid
medi um f | owd on@1168Nnt ai ni ng val ve V4 therein. [00105] Wheosibeoikisqer
package is ready to dispense |liquid nediumto the downstream
process, valve. V4 j I DhibdoR S0 52 Enfatit vV RGeiRr €
trapped by ?"H@mﬁﬁz‘i&s}e& efgg? %?BQ) %g}%}[ﬂ’ﬁt GUIld rJredl um conti nues to be
di spensed. . t he I|ner package 116 is enpty, the pressure in the
di spense |i gy | | A0ERPuRStLE FES. prsftead) i isati dpoh/gey fors thadiaer patkiage iHe
actuated. Valv t i gquéﬁmowhhé iDanti@gh, f rom
e ChesheaPiup B Lo ol S

the reser vofoFee en t | evel .drops to
Level SensoWm! Beiny eden.e himliquirdstans tayfiey *Odl“b@@”a’l‘rdm“%ﬁ% b1l ﬂ??éetmL Hﬁéﬁ§§
L16 Wil | t NGOy DERnd net £0ARARG sER10GH: Puclotn Tieaygmesenis eadftot he

check val ve/valve in |ine 118, Li ne acka n
of fli ne whedisteps tp & éIFng’EFﬁgb?m‘fs fgcdg)é £ é tag it c% ctglo]‘nﬁz CEQEE mﬁﬁfactt&lﬁg

changed out tdshiH ieto b hetedtbais ek e ée‘@@gﬂtmaﬂf’ fé)dbf’flP“Gﬁil th’ée F 3‘? é
liquid medi u]?"vu,ir% tﬁehr@seFVG§ ?Jt)é%xﬁﬂet&l? ey lheﬁl@él‘éﬂﬁﬁn\ﬁer Akt aaenmaiopdnt. onal

conponents 0 e system can s h
reservoir béﬂﬁ@ﬂ’@é‘é?’f PeekeBR 1RIFETS HB CTRY \??e“ﬁ&o%éhe %{sgogge‘éh r%“ﬁ?‘%h
safety per %Qﬁgﬁﬁeld@ adtglestiivcPrabjre Svilc.e Tiofusarhasi amhtzwfﬁg set e opspip 8F dbsron

of sol vent S QhvE PN &diddted Wl aspbxkee then the
mat eri al , vﬂ’a.eg‘r”g?fé’? {,%%%lg“gg%g%gg?dn open the

s open duri g-go b rlassurer&g aﬁ}r
the reser vomressumﬁeﬁleﬁﬁ‘@fﬂr‘é‘géquﬁc’ﬁ’ thegdigppast RIEFSYER O AP SR €D
Wi ll close. ynofiessd st Genedf thentthepr@suess the exsgviitt wil rigrto theamﬁmﬁé‘iml n
line 118, |n|cat|n that . t jner kAt8 disédsigpens
and val ve VI°t85afige I%a%\l/\sﬁe%’éﬂrees &V e’ ?F}%@r g'l‘rgne‘gfjﬁsl ]ﬁ{mm% gnerg@uésée pekif}
Al ternati Velquzratiofl pressure dispensing is required, valve V2 will
open i nsteag (ﬁﬁz yval yanvhc. i@;@ﬂe&?]he lufer Wealieexbiifly tb slelus:eld;uduqumg betwieen
di spensi ng o? qui d gﬂ‘g %1 ozmthe reservoir, thereis the
possibility Iteﬁeéﬁenf?’féagf ‘»lf:,i PE% % a downstream punp wi
bubbl es fronpéiy rdsulleveh8ensmedat dctretedy the §rep paskags FgTE P'E)ﬂmﬂg? %‘Eg'ﬂirﬂi‘% ng

using valve q\{sé dap%ggg&sggulmlt&@mygd addresses such negative pressure
i ssue. Disso

ases ma re | 0
fromthe res@dig suﬁmpy%?nﬁe? fihe qhéi‘qprafyﬁ Sme @% o emgl Se;r?ﬁ%% s
oper at i onal duk f lied ks ckhen BayelBeasof %G@C@Wuﬁi@‘e%é‘“ﬁ“ﬁlwwﬁpmﬁ%%%t

[001091 FIG 7 IS & DRt Ginbedse2gnt at i on of a reservoir enpty

det ect systemwgccor (ﬁ%ﬁﬂg to &1elt! é;%'ot her Zn‘r)odl dresgmll} anopgé;}(age
i s not shownl0§¥SIF| GIG: ’BGP"hﬁ‘B@F‘“é“QFFﬁ“FE"é‘ e agean ckage o

commer ci al | %Ic%\gaagt@bgyeteﬁl r20MidAd Megifit AGbodinidatn bﬂmwemb@iﬁﬂeMgﬂgwstﬁ:dgﬁssqrﬁe

trademark P LGl R tom: frednthdt g 126
("from PDNPa?EanSing Eé& Iave} ée?m?o %@h@fgg:%pg?sﬁgﬁ lGlr(%heclkg or ot E%r type of

Val ve, and degidredivmof such valve is a Pressure Switch or

Transducer. [0 1TrEfI@G fsegderh uR€a WAGbdISwCio bl dype Sinca proksge pyibe Fmitp2

having Level Dgchrt] %gsrsel ang s airangell ToF empty detect monitoring of the liner package and pressure

dispensing of reserve liquid medium to the downstream process facility, without the application

of dispense gas directly to the liguid medium.

{00117] At stastup of the FIG. 8 system, valves V1 and V2 open to vent gas from the head
space of the liner package 200 comprising vessel 202 containing liner 204 and coupled via cap
208 with a dispensing assembly including dip tube 206. Pressurizing gas (N2) is introduced by
pressurizing gas feed line 210 into the interior volume of vessel 202, to exert pressure on the

liner therein, and effect pressure dispensing of liquid medium.
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portion thereof, and a Level Sensor | at a |lower portion thereof. The
| ower portion of the reservoir is connected to a discharge line 124
having flow control valve V3 therein. At its upper end, the
reservoir woomospksed to | ine 128, which in turn is joi nedrtsobs@aseh
line 130 21 WD 2006/116572 PCTI US2006/ 015964 contai ni ng val ve VI
therein (to \iPitl§] dRhe iedr package irohdsystere bf BIGrecad Bofeorviablrityrg. Baksse of/2
therein (to Ngyy ﬁé %ﬂ-f;leﬂelauﬁavaﬁm frort BTRA, Iﬁchﬁ)a 3, cf @mt B #l: th r theialiRAd

space gas fromfhe |iner package is _ forced routg
Val ve/ Val ve Wﬁ‘?‘gdﬁﬁnﬁ'ﬁ "ll?@éq@wwmfﬁclafﬂdﬁéﬁo Prﬁ]%‘esdes.‘l%mélh‘&rafw

VI being openshthen liquid starts to flowto the reservoir,
tnitiating f'fgbngﬁer\ﬁ% LeL%i‘%ldEchtgPir%meé fr‘q\sﬁ?d' véﬁdesxf‘zsclo%&dwm{a{ém u]iateE B8 DES
Level Sensor oses then'1s’ ready

di spense to t el PR el ¥ é@%’esf\ﬁ*@il‘i Vi 913“ P Rllogdnediquid medlum to enter
m croel ectr OnfhétEadlﬁyD&éttmtmﬁé,lﬁquﬂgnedihﬁ%nsfef finei230.tThe m&p@@e@& vtehatls

the Level Se néegl ﬁneg wﬁ.ﬁe)ﬂrh%ls.l% rR? con ig{ér\:{tgn%)ap a?lo Oca %sc]a Flrrouép val e ent

thereby allo oi'r e conp and
further nlnln@@ézbas entrai nnent. Wen the Ilner package reaches an

enpty condi tigo2of heodeé @;&%&Jhﬁzcﬁbﬁf Tse'ise% %e@ﬁé’skde@%f hﬁﬁ'ﬂjaﬁb@ |Thd1c§t51e§ %blﬁge
drop actuates the Pressure Switch set t

Cpop e € Daraiied Ty Ao gk o, ivpogg epel (ot 25 Ja e VTt
| f val ve VI ismdwetiechefbvarfdiquid megien éebught duenventwelve. ph s 8 rog dblﬂb’, vile: V5
system i | dgan, G dbFagySIRRSRAR SOAUROrE (SR BE PRI ESB e

If valve V2 |'s selected and is oPene ressure i1n
reservoir w | ptegiqryplupgofithedmptyDatest Yassek sTGFé“Pp’dﬁ’reﬁq”I@ f‘?ﬁﬂi"'rﬁ?@’grpeﬁeé%veﬁ@bd
in the systentas fa& spghep Sawet Fiam the GaDlyl BessukdPplidd N the PAEion Geurtt GRENIfHeNY
operati on. r, o]
deliver i qw%&gﬁéldl E?n %ﬁ%@egn%’enze% ?ﬂtg§e h&‘gl&]?ﬂeﬁlﬁ s 2@3? ‘% Q&I&% g%]é
[00113] When Pekus wildn dispensedifiomehe lipgt ragkase, priher thppefrony e Bl RetretuYasebe
changed out armd. the di spense operation should be term nated. [00114]
The presence he Val inline 1 0, t he. user, t nove
and change oﬁﬁlzﬁ}he (?;nh nelg desueciigressure nhl veg 9 ﬁngve ny\%?ss?zm%g ve
thereby |in tVhgavh¥6dowa tq ﬁtrmIYdfqursi Weedlumomgw aadiuh digoliatke hne 228 to the

medi um utili Zdoﬂﬂ?ﬁ@&@ &Bs t041094. 119 dbvhitread pfoies@to@ﬁﬁ@mlbecof any suitable 1ype
representation of a e and reservoir enpty o y
Gorect  syat entod TrestEiit AE EnbBivhE 6o HpuSEhh Jaonim, SarpS
for pressure dedcrssxp!evfsphwgeﬁamm 4 engbnddetredisiatm amipi iplant toki! §1p &ndreplgégon

(pressuri zi n%fgas%)nlc&amt&&ussﬂste acgl@ﬂna@ﬁ tvaﬁM Béaom&ohqodl &&u«,ﬂg %p@'géﬁmnetalhc
[00116] The FIG 8 s y]yst em us

oOWs in iner
package as t hEeEERHS" epc’lﬂé‘?‘é&‘im%s‘@éﬂ ﬂa?@ﬁ‘?’t’t} q”@‘%?‘%"ﬁﬁ&eﬁ" f B‘fe“@ﬂ%t e bt
noni t ori ng of médiven ih thaditier pakdea Gredisgible (sl éssBllyreensurtéds Farsihivgeafs, thaseswe
i qul d n?d' urr!}l#l&é aﬁerﬁnéz {:?é@%%pﬂs?ﬁgﬁﬁpeL&%}eL%u}eﬁom\gﬁt}ngﬁ% ﬁot&gd through

application se gas direc 3/
valve V3 takes over and continues the dispensing of hqmd medium from the Empty Detect

Vessel to the downstream process.

[00122] Level Indicator 3 is actuated when dispensing from the Empty Detect Vessel
occurs, indicating that the liner package needs to be replaced. Valves V3 and V1 will close
when Level Indicator 3 is actuated, thereby allowing the liner package to be changed safely
while the downstream process is operating on the reserve lignid medium supply from the
Empty Detect Vessel. The Empty Detect Vessel is designed to have a minimum liquid medium
reserve, so that the Empty Detect Vessel can supply enough liquid medium for continued

operation, e.g., in one specific embodiment, in a sufficient quantity to dispense microelectronic
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[00117] At startup of the FIG 8 system valves VI and V2 open to
vent gas fromthe head space of the |liner package 200 conpri sing
vessel 202 containing liner 204 and coupled via cap 208 with a

di spensi ngwasmesrhkyr2i ncl udi ng di p tube 206. Pressuri zi ngcgas2008@Xosiss
i ntroduced by pressurizing gas feed |line 210 into the interior

vol ume of vesg r yre | in er

effect pressur g'cdﬁ %%gﬁéﬁlﬁ%ég& DB b%gt i ﬁlwﬁfen{sre‘zez g@f)%%?igﬁ fa?ers
PCT/ US2006/ 01859%Ahe lwcm%ae Iﬂqh@gﬁd qw@ the Hanidaagglivm disperiyies Bryesssdimepshteds] G 8

can be of anyjosms}t abine Ein)ﬁ@ﬂ)etaét WLRE&h b@écmﬁ duha aﬁ&@@m\%@ﬁi"ﬁj} Qiu@thé Manner

| abl e f
NOMPAL G, havi g opofib o R Hoske Yot °33§5%¥¥Wf*5£ﬁ§‘ﬁasﬂ§e Brs ihe
design, is il|%ude merssuyzedywithalomplying 0kl Bssiihdn teclineld revilin alius ravdiding

senses | i qui ol;aturaaﬂg\weﬁni&dede&a&ﬁ&nhmmorﬁlﬁ nates flow of head Space

gas out of v V2. Val ves V3 and V n allowing lig
nedi um t o en?ljgé(ﬁﬂt he ﬂl‘:':ﬁﬁir‘ifsuf%{l%étf“c%eé sﬂ?ﬁt 6tP e\ §playedy i 'E’i"“ﬁie&n@i’ﬁng the
transfer |iner@a@izingie winihe iqubeneaptm ivbels Begs, bellows) esliagsiislel tubds] dad e like.

t hrough port maagl g%@mbﬁnﬁﬁ%@]&coﬁ;ﬁmeﬂﬁo} Lab@a&gpﬁoah ¢ ta\ﬁz’a\l,sv , V4

and vent i nF % cat o sens
presence of |PGEFHYE E@&?e‘l SRR tIteck Veseshnghile ymultprsansiye @P(’WE@E itleen
prior to act uetaiation affthe paseirizihg ghis Cdincthe Rhid xﬂaaiuMEAé/évﬁiamﬁeﬁ thid dﬂ@ﬁ@ﬁ%

term nating tﬂ]ﬁ\g/% OPWS’EQII caluldqnlélugedr{(?%hlﬂgpeﬂg 0 %:\Rl}may ofis H]e | %sy%@ﬂgé’

a short del ay, ereb
pressuri zi ng Gh QCNZ)mOd%‘f‘éﬁi ‘@@ﬁﬁl@"ﬁ? é@%mﬂéhﬂc@ﬁteﬁeuﬂw reu@reinents fooﬂhtlhrmdof
the Enmpty Detkeﬁgd;k(ﬁﬁssnel This supply pressure for the Enpty Detect

Vessel is s e su pressuyre applled to
the interi orei{)/ﬂolfz e o¥ Oh%r m%‘é?men%&% &‘g"m%i?eg’ﬁ%tﬁ Yy PEckagg

| ong as |iquivd niﬁfeﬁrélrﬁerilssfsﬂ 1 indseasq the dinciirmaiitagbthe Iphdraging, ege dh umprmna lile be
di spensed fr a@mpwikige bethe &ﬁﬁﬂﬁﬁ&ﬁ)ack%@ﬁé]ﬁf}h 5shiﬁé} pfacﬂcQé@ e 'ﬁ{mts%ra n:ﬁort

e AR DR L N R L )
medi um i n | i doifectore ditematiol/@otels ectyi gV legrasdiivest-otiovmship aiTin@éaes s

tool 250. Th %rda@%ﬁ bGaly, %@Qﬁﬁ&:ﬁg%& a&:ﬁ&t:ﬁ?&ﬁg&cp t)f algi'ﬁ% @&Lﬁg 49 a

type, e.g., m croel ectroni c devi ce manufacturing
deposi tion cl‘? & for deposition of photoresist on a sem conduct or
substrate, a0z i Splsambsed @olucheirposemay eplAPagtive @idio Mifuedey identification

sem conduct o, R}":!E?i%&ﬁl@l[')& ﬂl@te&? Emd&adeno\ﬁ??{%hng&%q I Es;eéj % I;a%%#ef éec I h]ch

an or ganonet ANTTE r eagent oSl tTon o 1 PPEh

di spl ay subs tEpdkusessRE Powey, @ﬁbwrerr%amtgrﬁf figngl |Eérctnppé dowemin thistsigeal.| whiver

package feedinfagaltdi@ntia@iforingtiohlik kejei e Bﬁﬂl{'@gmav\@iﬂﬂfetcﬁéuﬁry%%b&ﬁé the lsddGed
ressure c sel .dro ense pressure

Pr omnitr oge%i ‘(é]dﬂ(glasa¥ ?&3 det %{%Eﬁgghéy Vvt g e‘°§°r?)8e°rg 3’% %ﬁ?ﬂaﬂtﬁ’és

the di spensi GEFUEE: 10 thah pler ﬁé@ltabimrﬁqg@twqﬂv@ tEnpeopssBtimeltis awiabipgb whie uphe

downst r eam pEALdp&Ste the passive RFID chip.

[00128]  Passive RFID, while useful for read-only or read-write non-volatile memory

operations, in various packaging applications of the invention, can also be utilized in sensors,
particularly if the sensed data density required is low enough to be satisfied by the power
limitations in the passive approach. A variety of passive RFID protocols are available,
including ISO 14443 (types A, B and C), operating at 13.56 MHz, and the EPC Gen-2,
operating around 900 MHz,

{00129])  Sensors useful in the broad practice of the present invention include, without

limitation, liquid or solid level sensors, and sensors of material properties.
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[00122] Level Indicator 3 is actuated when dispensing fromthe Enpty
Det ect Vessel occurs, indicating that the |liner package needs to be
repl aced. Valves V3 and VI will close when Level Indicator 3 is

act uat ed, woenebyeatk! owi ng the |iner package to be changegusaisalisves
whil e the downstream process is operating on the reserve |iquid

medi um suppl (goiBej0M Hetrgt senkAPiay b @tdus YpasabiuditghmavignEnsersDéV v & bagsiss el
i s designed l;[og/eph ve a ud&éd%lds%ﬁ ?.?H%QICH erE:Ql e 4 ableS Borh NEGIL R,
sse pl'y g

Enpty Det ect can su enou ium for_continued
operati on, eDgubury; GT.3/86) gpslacthd frage GWﬁéﬁtﬂ‘e I|"“ﬁJr walls g rpica i ppEsugReERd i t y
to dispense JyiglQatrehic mgg:ﬁee@&mm RP06d hiAE TR sRETIHUSAADG /(R RO6H of
Fg;“scgf n\?'vg]lcj Lﬁ%gst w ggﬂ ?‘%%?ﬁufatl 86 Qt?o%i(ﬁllai% gnsthg d1s e Gh 2! phys?cﬁl’aeﬁéx\eggs
out, the |i cuahde meaiehbyiasmos ﬁmge‘fqammee@smoeﬂf wéﬁeﬁtwégeﬂ in[ o lireg] Thithe

Enpty Det ect,,Messab: G oG arkihd vaeagoueaeﬂm@mexaéne%m/sa@ydaﬁdﬁb bﬁb{ae
manner. | n one enbodi ment, the Eﬁ';p%ﬁ é tg const gelfu

with a col | BT WEnSREFARas FHRe gﬂ‘@e & ef&'ﬁor PR ST AP y| ng
di rect pressttaytT hipeove squiiidty e diecifiy emlm:lsleavof shchn gpnsos aseaw dei Chfgenﬁme
liquid medi o L&1@%%rﬁat£@ﬁéﬂ cifiR Sraterdsd Al dedricQhAigh BLERRUSH Whifia

structures t ed to avoid contactin the ressur|2|ng
gas With t hesma?‘cﬁ?g@ A 85 G‘ﬁ‘\“i“‘ﬁcPlIEFéS“Efaﬁrém’ B PGS, VEBP P T IPhIE F hes,
and the |iKearray [\@ﬁbﬂeﬁinﬁwmeregﬂhﬁreﬁmbbafsealm-eansﬁveuct| on errpl oys a

tube, wth a{OE!)S §1§ce?§+rl de% nq!mk %%re; g glmuﬁali]&u ﬁdlfllrfé Iﬁ@dgijr%ﬂ&gﬂ the

Enpty Det ect eously accomm %
separation obe Gﬂﬁ@cbﬁ éi’ssﬂuflh?@’f’ﬂrﬁjﬂsgh? foFeAin fr Hemper s %Ffeﬁ%d u"rﬁ’f““";’igi sjrain-
variation of aﬁaEH/t&nﬁ&Bﬁé)@&lﬁbr d@n hBHﬂibgtﬁ‘éd & thhﬁei}O@ov@@dd] Hartveired Ssedhord, do

lar eff
accomodat ec HPHDE VA Sr TaOR il 1l PRt GO, B oo
Ui f erent sinfr e kit o Delpedkay.  SpESeg: T-DBERGY! hh Db eEOPher

enbodi ment, fi@&ﬁ&%&?ﬂ&%@&&&%ﬁfﬂ@h@t /ot bah Bc L@l wlteteys rﬁﬁ@kra@txdhg
with int egra sgt?lsiozs crease taﬁgégnct gnalllvt Or mmstams
packagi ng, e fc?‘?eﬁb?%' SENE 21 RAY PHEYS con

packagi ng s Uheréttic dehseis pload kiajyedisposhble linpg mpimgsdon e dispetre nmﬁean@wwe

and subseq ueﬁ%ﬁ%ﬁ’emeaﬁo%L L 15\§-ch9 edsttd KnplidMeRETRh QN irfvErRy tséihﬁbr pﬁﬁrlﬂ@g' ng

to centralize for factory automation/, ontrg{? g;a‘pey

achi evi ng de?ﬂ@éssoéﬁlls(fﬂ?twbtfe W@ﬁiﬂ&naﬁﬁmfc CPESL Y resppchip ARBRg P

efficiency, adthosntsanaitiylsaaking seenty ot heygnagbé indiperiently ofiplepaetkagi ng and

packaged Jnr BIHELS: AhGOheY). o3RS Qnthr UROH Ayt UR oRbll RRR Rl BIER) OY
qu &AL o)

passive radi ency t echnol ogy, th term
passi ve denotifngf %éhwmedwkb fﬂeﬁﬁgfééhen‘ﬁ“"ﬂf‘ét’ft f materiglgpn ?ner P 1s

i nstead uses ;BEcR VR tbd), s thedabie Iop GidtilbmigudRizreSing edwirdd| (84 pidcgwer)
power in this stl%nal whi ch may al so contain information, is

recei ved by 24 fenna Sinple circuitry processes the sensed

el ectrical si{§tl t Bheiwentionyortamplates prage oflevel peawes ip Pasdipaneybesdbpe figer
store it, €. Qackagh¥ aphiBatihs. %@iﬁé&@ tdsés\t@novell of S liklid/ mediin frdbdline Blck pdckaRing

surtabl e 1nt oratl g 41 e L0S £ 0588255k Huid sl e AP BBl

intermediate space inside the can or outer bag, to bear compressively on the exterior surface of

the liner, so that the liner collapses and causes the liquid medium therein to be discharged.
Since the outer containment vessel in such package arrangements has a fixed volume, the
volume of the intermediate space (between the liner and the outer containment vessel) provides
a direct indication of the amount of material left in the liner.

[00134] In one embodiment, the volume of this intermediate space is sensed by 1)

temporarily closing the outlet or a downstream conducting line from the liner, 2) delivering a
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and operate the passive RFID chip. [00128] Passive RFID, while useful
for read-only or read-wite non-volatile nenory operations, in

various packagi ng applications of the invention, can also be utilized
i n sensorswo Ppagrtissul arly if the sensed data den3| ty remll‘/t]ﬁdod/(ﬁsdsﬂw

enough to be satisfied by the power limtations in the passive
approach. A ayd fbMinPde m@méema!ﬁkcﬁat@;p&femé Ffﬂ S 3Val imgl?& packege,
oper a

i ncl udi ng |1 SO 4443 , nd
e, EPc Gon-25 ) Tpris SR e GO TG TodEoar SO BG4 |

t he broad pr:atexmemae ofacd inchgppakgntThisresnt dnetpeinent isuplerably bdudrited, with a

limtation, i S gﬁé,e i

properties. YEAEQM a%%g%%/tﬁl%%?gg%%l %ggs%&%a@gge&??s%lgdlﬁ ¢ i
sensors can BESUHFrg Bpif-offds frppesgent; 1%%@%&%@%?%%@&%@ a sigpifigpniy
bag-i n- box dumedna eetivenlthd bdnipﬁs@bbzlﬁylﬁﬂlhaﬁnet- baytepa el € pre QEvRIE Gl ¢4,

avai | abl e frﬁ%me al\{l\ﬂnxldln-x@&u?; gé pog m erxhlmt%A}metj a.lgF pressglﬁ%l#e ag emar k

NOWPAK, t he |ca y unsu éntire
| i ner hangs P¥&Y| y WIF‘UﬁﬁPSPfHH%%ﬁB BIOPRYY $4NOTS, vwor@mmé@wf e Hepid mesdion he

amount of sk rggs fined R Po@S}blhieﬂrfgr H&Sﬂhﬁ@b@@{y ﬂ@fat@ﬁd’gﬁﬁﬂ QRler( Bt Spfinity BN
t he di spense, nozc_rzl e che

S )
o det or i ne P REc R S Rlortt PRE dofp iR @ SRR ol el RASRY
measur enent ctt;apdeﬂm saéixmmwé rigdivm bivond- il ceming ehelfiitat wheskendtepsugiatdarady/ 8
gradati ons qun{a@&@{,ackggqn@eeﬁc volunme, simlar to an aut onobi | e fuel
gauge, and Vﬁ"h ste sor. heing zero-set at the tor To | rove
sensi tivity PH8ped? PR RPHEE s EHRATB) p@ms@é“ﬁg%’beﬂ a&ﬁé‘ta]{%‘@pe e.
di spense  noziekdeviredurkecbsiyeorf winldse btttest pbwapsh isipreisor, or paatier seabr Iatbgrated
speci fic matgp laélumta%g%ﬂ% alspoggmevmbﬁﬁc@%mgsaname IR BB TBURY €d,
to neasure strain, e.g., uUsihg a Weatstione bri cfge resi stance array,
with one or Wsie Peskesinge | egs fabrl cated to be strain-sensitive.
[ 00131] Si ngevistyr ailfitegl@ipe 0flgasive RRENBRE@S difeetly ifto SteMinbrt y@clR S permits the
enper atur e RASUIRIE, GA wadific G AINAH Gbol¥ecdn AR SANAQL e
correct for errperature effects: conbined strai n- gauge/terrperature
sensor can b@n@ipodi ed as a battery powered, hardw red sensor, to
ge; ermne 't heomql ghthe @%seﬂﬁﬁ@ﬁttoahndspectfiaaspbdt Bielodep 86 KRG fluid hrdlysis sensors—
ef ormati on of unt in n n tion of the
package. A | |“riae°r ﬂé%ﬁa e %J\‘/ecelln?t%ghr?s%ls i nf’ﬁgsmlt%e ffer £a°iaﬁm§b Be“a 2
har dwi r ed fmmdwavsgm@hép%@wﬁm toamdngier, 2 wpteriabia § bxgktavritwaMbtmekam
wirel ess corgggdgation, wth either battery povver (e g , as an
active RFID) REI D, s pnin ere the
sensor 16 plaBEA" orfbe FeBPR uSBrer oY B PE AR & it BRge of
nozzl e, suctsepas si wagous BpksDinslodismnier qyanplé (@alsren!l baowrsforshoniteing equwlibration

i mpl ement ed dmﬂee{,aoalct LY RN b3 EASO fsta i dr In€ S §tora§ee F&t of wkiiaBod YPE
can be inplenented in_an integrated nmanner with respec

ant ennal r eaoFéYmn’@BﬁpB’P\é?‘FP%ocB‘Tm‘%tS@?qr%\Iﬁg ‘E‘?"&%‘R’ﬁn&j"%‘?ﬁh&lﬁé‘fﬁ Sheht %eY may
be i ndependemilyzngi orpintiest Bokganfd) Ot 3P prodhdise fumagd wekiy, aasksulii of S@psor
can be depl éﬁﬁflunﬁ&t&i Gtdod, ﬂ:%ﬁﬁgéfgm GL{?;%S k., §dd i) %ttctapﬁaﬁenn

di spense nozz to neasure
| i ner that i3snsors, for monitoring homogene:ty and mlxmg/mlxedness of product compositions m

package product applications.

[00140]  The invention additionally contemplates delivery systems for material using liner-
based packages for pressure dispensing, and systems for material delivery in which exhaustion
of a supply package is readily detected.

[00141] In one embodiment, the invention provides a material dispensing system including
a material storage and dispensing package containing a liner therein, adapted to hold a material

for pressure-dispensing thereof, wherein the package is coupled by a dispense line to a
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attached to the tool, using the sane or simlar hardware and

hardw red (data and power) interfaces. [00133] The invention
contenpl ates usage of |evel sensors in bag-in-can or bag-in-bag |iner
packagi ng amgpleb@akians. I n these cases renoval of the | pguigsos@eisasm
fromthe |liner packaging can be achieved or assisted by punping
pressuri zed fdisgperdednstdribianiligastodlyand the tispd)se (i tas dphﬁtwelymtsﬁfsé’@tﬂdr&ﬁ £serPACE

inside the can;QhcQl r NRIes eexterlor

surface of ?ﬁ' ‘hcne%e%es&a gl?h é%te%gg’ldft%ée? cof ap@gésébgﬁ qackege ppdhe
liquid medi UnAUR @PeETtiNelY grapesd Beviderg ewput mSicaikY@oftanmoa@mtoan cOp tate oftent
vessel in suchdpgckage arrangerrents has a fixed volune, the volune

of the inter iate bet e liner and the outer

cont ai nment ﬁﬁ:@ ﬁ' SV 631( ey ?ﬂg‘ Py Blyde; 3, IEPSORIT] B3 SEPRaioR, andy yest Aoy
mat eri al | ef tdifppsed h]eth¢ disgepse g 04i84dn thenpaolege etttz sermlydraiib dispeabelyiip. Of
t hi s int er redb@bRlsy RRCE st m'?a? %@%cﬁﬂe g:)ﬁltertcﬁsg&gc[ §1rﬂ1é Xls]%lus%%fnggft%veeg the

outlet or a downstream co cting | |ne fromt

a 25 WD 2006F 71855 Selﬁéf?i%g(‘f@’éi‘sé ﬂﬁﬁm ﬂa’d’aﬁtﬁ%ﬂy&t@fse@a@m& M*'tl‘@ :
the i nt er mediastwbls fanesphanic tvalee/Pagniing: e, ar AVSE, beguiyh-Deg RBeKAGR,
and 3) neasurdog&&gagpofme?&gﬁjre increase resulting fromthis

i ncrenment al pu se of ertal into the internediate space in the
package. Thi J04&HsorThe fhes e sitatly paptain acsherpisad repeanta pusinias ® photopsisistrpr ather
nodul e af fi xeshterial wsfiallyQiHphiyeiefopinariufibrn@ Wk ScrdREHR Bk, ¥ ESSRkcomictine

poi nt of ent rdg‘g&gar{dl?ﬁtepgﬁegg,vaiggl zing fluid. This arrangenent is

particul arly advant ag n there is a significant differential
bet ween t he d¥Hffl esdi e Foys desgribedystem, Mesrpraseyret tentdscensad be breratively coupled

pressuri zi ng t§ h donkkolled £ -isolatifpehWVBRRagd td dnabid ChaFRILUIRES ok 'E}Fc Eﬂ&%@{o%d
material in th a&{d a pressurizing gas. [00135] respect

to materials § State?hh%pens%?’s various properti es of the I|qU| d
medi um in tH lﬁf neﬁn@bﬂﬁ apdodimint jof g ifrentiomatlers @l a prieft rdisyensing system

noni t ori ng, Inﬂ:luelﬁgéfﬁmttaﬁhl &&Egerﬂna ﬁsﬁeh!s‘ﬁag pgékxga%&{tﬁﬁﬁgnﬂn%ﬁé&g ldéag Lh 63biiON
of suchllqwdpeag n% el ec ogw medi um

degr aded, to *KFGAFEP eFS&'ﬁ Efp‘lr?é‘ﬂ?tﬁ} AP thepackpgs i Geupleddsa dispepsedipe tot o
check and ensulisgensed outeddyntiliafg tomtaed thakispaekiagis Replet tca difpdid3&hngbd o
such applic atrécg{?esresmtt Bea Wéﬂcgﬂé la'lllsﬁ B ARELE %R AT ggck %Q‘ Qorqu?g th& Q:XI and a

sui tabl e type, % a "har m _Cr osensor,
batt ery- powe Pﬁ’ﬂ‘mfn {eptsd d dejret a‘bl‘m’fﬁﬁé dip Yie %Wseérﬁ’fl mie@qhmré@f therfispensdne

ul tra-hi gh pimdicstive di poschit & dniphestatanFeleaikig andb résponsivddeproflicTRASAR! €
conmponents ofydle rPrIcRdUCt packagi ng. [00137] Integration of passive
RFI D sensors d| r et into the |iner packaging permts the accurate
observation d49 r a&ha dgenst imgeheambadiment eppdicludespumn, sush ae b bieghginpuramd

cost - ef f eclt i u@ydr:{ii‘rliﬁﬁlﬁffp, etp. Qﬁ)ﬂe&&] thedfB @ v@:ﬁa&i&@ﬁtexebd%@@ﬁdﬂ@é%nt &e@mﬁ&%ﬁb o ih €
aspect inclu i IS- that _are
integrated i %&g%plb gatd°’ ubsﬁeer% é n% g"z’ %beyfsl OfI tF%gi“‘“B‘?iéE i ‘ﬁ*’tﬁeﬂsg @mp} i a
a har dwi r ed 25ty is glayation eprieqifdadesed o sydirkontont, the tamt @npakfers to achambh
purity di spogabbehaR@eKMEhas 2 wafer spinning position and is associated with a dispense arm and
nozzle, spinner motor, and wafer chuck. The dispenser system can include a reservoir gas

separator and vent assembly in a dispense line between the package and the dispenser. A filter

may be provided in the dispense line between the reservoir gas separator and vent assembly and

the dispenser, and an AV/SV valve assembly can be provided in the dispense line downstream
of the dispenser. The AV/SV valve assembly includes an air-operated automatic valve (as the
on/off AV portion of the assembly) and a suction-back vaive (as the SV portion of the

assembly), in which the SV portion reverse displaces volume so that the dispensed material is

27



during use. [00139] The invention therefore broadly contenpl ates the
depl oynment in the packagi ng of sensors of various types, including
for exanple (i) thermal sensors for nonitoring equilibration of the
product anwoifoes/peskagi ng after installation in a storaperuslenapst
or installation environnent, (ii) electrochem cal sensors for

noni t ori ng prsocked tp sightlyf inloi theenozsgley chehatbat lthe menlak yidds mgt dripganthe safarater

i norganic, or,hysproducts forned in situ as a result of aging,

envi ronment al__coft ami nati on, pH changes, gas perneation, etc., and
(iii) opticall08¢gtt e Heyr mays ARl confala heRka! aRaBenly Stsh Abe BTyt ouqther
M Xi ng/ m xednessiaiofsefityosiipiiyeCoNPaGEARS midoeleRaais dgAudts Oy Sdniconductor

appl i cations. ch Qeg%nzh%trépﬁdlg \§§nt| on additionally contenpl ates

delivery syste erar usi ng |liner- based packages for
pressure di sg&H4¥Ing In Hitdabeyesdeanibedt @’Ffﬁfﬁﬁaﬂléﬁﬁﬂaﬁord@# ibg @psratively \opinisd to a

exhaustion abnleURHoRAGK @@Eagb % Jnﬁﬂéjdhhige-dﬂtﬂﬁ%% thd A%eraéc%]to mn@@e
emhodi Nt e dr Y SR Bl O 55, e Lo Sl dh Shengl g, YL e,

including a‘naterr ar eférag é’fﬂ(’i‘?:ﬁ?b PG PHEREE ARy
| i ner ther ei rfuchagappes comrohighafom naterial for pr essure d| spensi ng

t her eof , whergiigert he, pamkea eetsth@qmﬁtgg IQMesa‘todi BREDR& b6 5Brafe eu%6
WO 2006/ 1165 PCT/ US200 /%ﬁ5964 dj s ensed material -utilizing tool

and the di sperffS&e e RES" Etrpﬁ‘i“ff’éq‘? ?)fd%aéeﬂaltsﬁ’@la%?hﬁt°¥fs‘§teFWackage
hydraul i ¢ di Spedve@agpansip ,arranzed &n renqyblyofdeidemte fis @EiSiHbedidpERING Gl @R%er to

bet ween the Q@fﬁmgg?x@&qxeérr}%o hbl ce%%ﬁﬂﬁ 'axaethéfeb \l;oﬁ’cp%ﬁgat%o %a&gugﬁesan

out put indicative o roac an enpt’y

[00142] The é?/@?éﬁﬂ‘%ﬁ&mﬁ*‘i‘j‘?]ttﬁé“r isppisedude a reserv0| r gas separator and
Vﬁnt asse ml‘)ll )&Oﬁldfl'}s P @y &y bfspbdife eflinihe MSemitdnB:tob LAt ARG kAl ﬁneand
t he servo-hydr Opti,ona

include a fi qu’ta%!ril hﬁ%%rgsbg Etgra T “F‘h‘%an Siog pad s mﬁybebm{ég\%%% wt“ﬁé”%&@?kfoi r
gas separ at orco¥pd d’\?Eﬂﬁ?@ rasrsdprsielveryod PIIOFP@SIQTJMBG seivdndysioraiafer engiinzatobd
sequenci ng vgbeiss) as:wsﬁahsmg(sﬁdtmwmﬁ kﬁe%@ﬂdﬂéxﬁ@ﬂb&@tﬂ@bﬁﬁ%e%h%@eﬂ 9'a
AVI SV, assem%taXs}iucer andae dle%% epsn%re ? (?%ns regm of Epg;ﬁ di

[ 001431 The I'iner BRIy AT R R Iprefsgrﬁgaéﬁ? TR RIS o
phot or esi st of ﬂieﬂh@nsmgwaﬁswﬂ apbroasha \einjey} 2 Edrpripdyre de fised asrmepmgésa ptranreer Of

m croel ectr orale@mmqumpgh&ge But@f the SBPY HR yglh&gssarpew ces and flat panel
di spl ays. %ﬁ%}d chhe above- gescrl be tem_ the pressure
transducer c 3@ RETTEFGBU e e & Séheﬂ’ﬁtl‘i‘f‘qyoﬁh?"é“rmfg? 9 lalpdipgian g
the package tligeréasi) pessoiaaisgmsiogituppli @esesd BO20intedritel witps eaokydraulia dispeasapt ¥

state of the g 'ﬁ@ﬂang LQQJOA'EJtorPﬂQth%S aﬁm%gd mphme o@ﬁngﬁélﬂvgﬂé sfl

relates to a material disp ensmg_ stem or ag
and di spensi R3S TCHER el PETSHE Fansduceridfe fo ‘Fﬁ@‘%%ﬁ"?ﬂ%?ﬂ&%%@ﬂ'fet@%é‘i% a
material for ipessifite apirapensindy codieibe MeessiaticRinge-6ub 6f IRAGHAGRssbIS

coupl ed by a [6“1?3? engfe Lelr\'ggﬁy&rgulic dispense purnp is disposed in the dispense line 312, being

provided with an upstream flow control valve 314, and a downstream flow control valve 316.

The dispense line 312 further contains a reservoir gas separator 320, A vent line 322 is coupled
to the reservoir gas separator 320 and contains a flow control valve 324 therein, to
accommodate the venting of the reservoir.

[00154] Downstream of the reservoir gas separator 320 is a filter 326, The filter is in tumn
positioned upstream of the servo-hydraulic dispense pump in the dispense line 312. Also
disposed in the dispense line 312 is an air-operated sequencing valve 328 (atmospheric
valve/sequencing valve, or AV/8V), as a valve tandem providing on/off back-suction to
facilitate both dispensing and replenishment modes of operation in the delivery of the

photoresist to the wafer 330,
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a dispensed material-utilizing tool, and the dispense |line is coupled
to a dispenser arranged to receive resist on a cyclic replenishnment
schedul e from said package, for flowto the tool, and a nonitor
adapt ed t owdeheniisan i ncrease in time required for repleoi/sbiveddisah

t he di spenser indicative of approach to an enpty state of the

[00148) ThethieherBap i SelueRl By Al B e e Sue]

nt-can i as
a pneunat i cthptiige; in bathijspnsaAnil Eeplspighmodse. ¢ The tW‘?é’Eg‘f’ Hls?eﬁse 341 FEI er{}%lr{%:gt i on
in elevati Oﬂ_\n%f gﬂa&d‘nafﬁ&he@nean@f oft € ept Soridttion bt syiply I@dﬁgﬂ 302 is

; t Wh l l fpr e
?lpj)ursr%)s eg_]sséqﬁﬂeg,bqetrgg%ag F’é)én ! n%gg?é:%u%% EE@&T@@& aschp daBemeH spjega&er

usg %}lesuci} a%ﬁ X Duﬁdt he
term"cup” meedsshetempty cmm@rappreva Acqvalipsis ranhifd oo IR PACHRY S

spi nni ng pogr'eésurg% CF%%ansofﬁﬁp%ﬁs%ﬂ Aheth! Whlnlib ts%ediusmmllf(ﬂ) leranf. and n;)izzl e,
spi nner er ch e buglgre @
reservoir gH91565epARaNIgY ﬂ’ﬁ °‘i‘/‘é‘ﬁstcp'§ sag?fgarcﬁ' un%gl aglr@ggpgsgd 5 ng bef ween
t he package yaighoérier diesiising erset ofag prhntiepondlnﬂymb‘@ Pb?‘&‘ﬁ‘sa SPlY YEPHE

di spense |ine bet LESEIMREly 3ARnsSRPAE b Qbt @stttovanispeB el y
and the di §?)n§rr§{3reﬁ\§3% JQ&C rAﬁ‘?r /. vgp%gssenbl y can be provided in

the di spensepdratlnleﬂ%@ﬁ@tqf@aﬁﬁspeé’fef‘taﬁe di spenser. The AV/ SV val ve
assenmbly inglpssigs ane ﬁbdimdhﬁ&ia&reﬁbn&mbmtﬂ e waliovimentalorept dhe PEHERF I AV

portion of t he %,seg {nﬁtex&%storﬁge 2id cfi%v&s]n% Pac?é%g for Xlﬁe'ct\{ﬁ‘ess(u?esdﬁp&@mw nBkibli on

of the assétBff tion reverse dis

so that the soihsppimeedisprintesrate| withe SspSPEID 86 ait@oe?‘idesa‘b" RUSMAHT

PCT/ US2006/ QL5984 1oStiakeel tHeasdri, Gt kisélobint ovhichdemieyz 2 | iecorpsutsth beteiat Ot he
meni scus doe$ not drip.on the wafer after coating. [00147] The liner
may suit abl yeisiedR i & Emﬁtﬁem cal reagent, such as_a photoresist. .or

ot her nmat er{n(HES]useF[[Gitl lllys comipmaijeupreseration AL WET GPAEPE T STHT g@o%ﬂm@&im 1%hi ¢

products, REME Vel 4@@1‘1\}11?@,&&;:&@011& kst copfisdietherath. Spitrased in the

00148] in (RS SROvEy bed S |
O e bhos ol s B0 oAb oppactivel

change- out tfigeR@fundR chipiedapprepauish veuf lam C@mﬁnﬁ a thrpegyay valve f’%éhebeéfb Kage,
and/or the Qitﬁ Ohispe A0 0 é&@@%&%&fﬁﬁugﬁfsm&klvagmﬁﬁ Ineis iratt iopem piositianhe
system suc geﬁé)cess control %m que ﬁ]b ﬁ@ﬁ%tﬁgrman
aspect, the ﬂlwv@nfﬁc o e dtes Alsg "'8“ BRIt et i'al st o age and

di spensi ng pagkag@uhiic reguraacusOprlgmmdmspémst nyplgfishigme P?Sé‘Pﬂ €h as

photoresi st. The package is advantageously arranged for renoval of

b
headspace ga%5 prior to dispensing, in order to gve
near - zer o he@dsPhc eThed@i il isgppm laﬁ@e’?”ﬁ%f‘%*ﬁ%“r‘é?\l’éfiﬁc'%(?% e%uﬁgoﬁh #o.

m crobubbl es hgrgoft TN p?@éﬁﬂﬁ}e@s eaphratd @0 it disppeseding ﬁb’hsmﬂlﬂd [ogenblne 42y
way of speci e n I 0 i lofﬁﬁs
B%Yg’é a‘f< BNEIP%J éaé\festiég p e dllﬂgtr gé v%yie%ﬁtw 42006k pafebﬂ'l

such liner- or ag i'spensi ckage quy
i ntegrated witld Thedismpadeyehit e rpmectlwweé’aaﬂﬂdé’%ﬂ%“ ﬁ%ﬁ%’g of del | very
of phot or esi §fs §QchRE HSRWE URYUS trefraleipbnenal ihagisteost uit, and an AV/SY

tandem valve 428 is disposed in dispense line 412, upstream of the wafer 430.

{00160]  In the FIG. 11 system, the pump diaphragm is the driver only in the dispense
operation. In the replenish mode, the pressure-dispensing package is the driver, and the
dispenser diaphragm is a follower, with the replenish time being a function of the package
pressure, resist viscosity, dispenser elevation with respect to the supply package, filter
selection, dispenser dispense volume, filter loading, dispense line geometry and flow
restrictions. The time required to replenish the dispenser unit is an early indication of the

approach-to-empty condition of the supply vessel, in an inverse relationship to the empty-onset

pressure droop.

2%



1001511 In dispensing systenms of such type, the dispense pressure can
be nonitored by a transducer, and a progressively increasingly rapid
drop in such pressure, as an enpty condition of the dispensing

vessel is wpoeaqbed, termed a "droop, "can be used as apdEFOSR&EH15964
paranmeter to determ ne when change-out of the supply package is

necessary. [(q@mbY] Ahdespenpaaiiny SteRttaDd Ofredsid@linet Wiseel itige-to-replenish for

schemati cal |y, élh&]\éneléﬂn I%Otﬁlg wakep%llﬁj%oglﬂw%{ lel rrc!,s% clgﬁﬁlgqjaf? r(ﬁ(fs(ﬁu’g with

di spensi ng supply vesse ntegrate

di spense  purffcorREY e tytien @é‘?e\f&hebpﬂﬁﬂéﬁfﬁ?éﬁtnbﬁed@wﬂ aﬁoﬂueilfﬁs}’ﬂgfam ¢fghe

fluid coupli I’i@atﬁﬂsﬁilp of the tifay-fol résRRnisk For tre a@@nﬂﬁnQMB&Vnd@FIGCiZ pr essur e

t ransducer 3(%?% Lerd n ngﬁaglr%eenn et l%fFI ?ﬁs 1 Egiroo

i ndi cat or of proa lmt B BRprY CoNalt T on  hatsed et%ef 53 aBI"Fé?leﬁ?éveout

of the suppl wrﬁa@mhsduw{@ém@&]i%?h@dls@mwf—ﬂWMQ;@t pichedépiepieineperatiarnp i S

g: Spos edt i nI t b\ﬁssjl S;"fﬁs‘-‘@ id d saﬁen?a&@mus?@aoagf$ @b@moﬁlﬁacownmalﬁyaﬁga‘%fgrﬁ%mh
ow contro a streamf| ow val ve e

di spense |i ne1y g’fﬁ?ﬁ?‘l Hidy &818’& %Paﬁ errt & BBk L@%@”%@p%ﬁ?ﬁ? frgo, paferp,

vent |ine 322upsgCeolyphed Cup 8 Gubé andBp 5y diarh Ipa 3.-8epathaC@T m3BE repndlents

contains a f lt&%aﬁs@ﬁ; Blglzlens\é%ks}éﬁce%é]’ elts@%neﬁd% thE 91s¥eﬂs%“8rﬂ¥p teé:t‘lvé Of@fer cup

venting of the reservoir. [0 Downst ream o rvol r
separat or 32dafhdling By-Py ?@FSE@?@E Wﬁlée flevptioepas § Qugtipn ?fdfreﬁuppiyd@wtﬂﬂbﬁ@ansef
upst r eam of t1dmemer1\haebydmub isehalirsRenganiig P pl'e&suiehﬁpdiséilﬂfhg@ 5Ioe A

312. Also i S n.awreo

sequencing vaThangghd st £ GRSOSE oS, 33 el & 0PGRS LBR )
as a val ve t&ﬁ@é&@?}rlb?ﬁpdieﬁg’lf@m* etf wighEgeh §ERPb’| R?Pkamﬁo—?f therl beinzalasechivion
di spensi ng anigpéneipd RAicshment nodes of oper atl on in the delivery of

the photoresg) to . r 330. 28.\WD

ber/ U006/ 0 2Bk [E%‘g‘??\é\?l“ghw?rﬁ%“‘ﬁ E‘q"@‘e% ?‘1’ ﬁlé 2R FREBITF £5m
in the servo-shydrinteiC®Tdnuiplrietioy whllﬁs'eltrtpeesmlmﬁem (4.398 kB4, .74} spderse
and repl eni shesm%oﬂpgpe;mmﬁ&f the dispense and replenish is a

punp operati a et of th condjtion of the

suppl y pac kaj@ﬁ%ﬂ E§‘g;e¢f§1'[ ‘B%‘ﬁ%%%wc{rﬁ%g ‘Sf"é%ﬁ%‘& ghovesihpclevation, Jsi3resiist v
condi tion i s tsewidldinedy agrehtepnér Rméeniionedanditicests the dispedseofiiptias Thhatiesfpt y
condi tion is GppiERERSM eieéaugl'ﬂéh’bﬁéc%& e %&@Q waf foRch? SHPP L BACKAGE

out | et pressure as a_function di spense materla volunme I's set

out in FIG femestaing the pgseemsyof FRF F‘H%?jhdafaﬁ% layserecoteted diisettealishric h
of utilizing shntherfidtoys hivgeqial, pgefisuloading ﬂ:maﬁsduﬁﬁéngfhomscdﬁ@,efﬂm salemyn

onset of an g}%pél%el%&%dl LRE vhilnd Q @Fh?s Oéxgﬁ%ﬁéﬁmé LR Yari S ec ﬂaf f?me{‘

general reli ransducers are expensive

moni tor al | aesalsh i fxed etrpach eypdavelt %ﬂéﬁallﬂ%ﬁéﬁqd‘i ’EIWJF?ﬂQPFS tﬁ%@%l@ﬁ@ﬁ%b’
train. [0015%}ssé[bﬁptyeﬁﬁemaﬂ on therefore cont errpl ates, i n one

enbodi nment t Vi SI on o |aI st or.age
and di spensi g p{ﬁ kgid‘e erfi S gl&?efl ¢t p%rdgtgcgﬁ?péggt?’é gboﬁe 38?1 ?gasyéeln? Kfies
such as phot &nésifast thatfoyeech curt lesdl, Wﬁtme-@-rmlglpbwglmse mmmumm@tgﬂle frgdtiomof
type as descrshﬂﬂ%aék@gﬂlﬂﬁsf Al dedob cor@m%a-% ﬂ;%:'e?evatﬁgn-!ﬂngﬁéﬁ%be pr@k@rori, the

di scl osure W%(ﬁglﬂ eﬁ*‘%) %4 I1ssa glre?p of ugé-t%zrg qemsh dispenser a)t/ respective elevation-corracted

pregsures, as a function of the volume of dispensed resist material, in milliliters, for the COT
module schematically illustrated in FIG. 13.
[00168]  Itis to be noted in the FIG. 14 graph that the replenish time ramps upwardly more

quickly at higher cup elevations due to the supply package droop being larger percentage of

elevation-corrected drive pressure under such conditions.
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reference, inits entirety. [00158] FIG 11 is a schematic
representation of a wafer coating system 400, conprising a pressure
di spense supply vessel 402 having di spense line 412 coupl ed thereto.
D sposed i wathes/1idszpense | ine 412 is a di spenser (punppctrosioos/oisecs

i ncluding a pneumatic coupling section 410. The dispenser unit is
coupled to a replenish vent line containing a three-way val ve 444
therein, so that the dispenser unit can be vented through such
valve, when it is in the open position, through discharge |ine 446.
A: so coupl ed P@Rhr e‘@hi}maye imad;gg Wed Bgenlhys Bee destriveEhefediBin I}ﬁﬁrgﬁ@ to specific

el ect r o- pneurajecs, ttAaRs A4 O : r.uni.t incl udes

repl eni sh ho?gi. o?i ti.on sensékor eféggm%g%?gg?&?ﬁlgﬁﬁgl BF PR l?gf]i‘\a‘itge

ot herwi se con ‘l"gd’ i EnipR JLRqt e limitede B msher prmds i ehd Fic@npasses ereay |
with a reser wdlier vgiatonsepatiibitins 420DalleRatie SPBIISR] R6xift ]s?_%eﬁ USRS fo0
vent line 422 i : | ~valve 424 t.herein. e, reservolr
gas separator'ﬁggy?ggﬁ%§§¥ggﬁgﬁ%ﬁffﬁ?@?ﬁmﬁ§§w£*héﬁar§b h disglospig ibereifg
respective uf<STPEAFgbiothe ByfEer s darinsfisneladen is itended to/echrobdld camthed 4iki6
associ at ed t Hgtergeded, b inetuding alia‘achiv@ﬁaﬁ&fsﬁhod%%%ﬁ‘Elﬁnﬁfiveteﬂﬁod%éﬁfﬁexﬂﬁlﬁnr
unit, and anié%?éaéfé’ dem val ve 428 is disposed in dispense [1ne
412, upstream "t he fer 430. [00160] In the FIG |1 system the
punp di aphragmis the driver only in the dispense operation. In the
repl eni sh node, the pressure-di spensing package is the driver, and
the dispenser diaphragmis a follower, wth the replenish tine being
a function of the package pressure, resist viscosity, dispenser

el evation with respect to the supply package, filter selection,

di spenser dispense volune, filter |oading, dispense |line geonetry and
flow restrictions. The tine required to replenish the dispenser unit
is an early indication of the approach-to-enpty condition of the
supply vessel, in an inverse relationship to the enpty-onset

pressure droop. 29 WO 2006/ 116572 PCTI US2006/ 015964 [00161] The
enpty condition is selected as a predeterm ned vessel
time-to-replenish for each cup elevation of the wafer cup nodul e of
the resist coating unit ("COI"), with acconpanying selection of the
ot her paraneters identified above. A qualitative graph of the
relationship of the time-to-replenish for the dispenser unit is shown
in FIG 12. [00162] The system arrangenent shown in FIG 11 avoids
the need for an expensive pressure transducer and provi des an

i ndi cation of the character of the replenish operation. [00163] FIG
13 is a schematic illustration of a COT nodul e conmercially avail able
from Tokyo Electron Ltd. (Tokyo, Japan) under the trademark LI TMJS
1, containing five wafer cups (Cup 1, Cup-2, Cup 3, Cup 4 and Cup
5). Each Iine A -A5 on the COT nodul e represents the constant

di spense di stance and el evation fromthe dispenser to the respective
wafer cup. Each line Bl-B4 represents the variable elevation as a
function of the supply vessel to dispenser
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| ocation. The COT nodule is shown as containing two pressure di spense
packages 500 and 502, which are adapted to be used in sequence, so
that as supply package 500 approaches exhaustion, it can be swtched
out, with fresh supply package 502, then being placed into

di spensing service. [00164] Each line A -A5 represents a unique
replenish time for the associ ated dispenser. As shown in the COT
nodul e el evation, each |evel represents 0.5 in (4.898 kPa, 0.710 psi)
for a resist density of | g per nidtcia@s. [00165] Each COT nodul e
has a working drive pressure above the elevation, as a pressure that
will linearly correlate under lamnar flow conditions to the

di spenser Whak is claimi® is:The ratio of replenish tine to

el evation-subtracted drive pressure was found to be a constant,
thereby denonstrating the agreenent of the enpirical data to

el evat i oni.cor r adinacthackagodsppinenydtant comftiking: al | ot her factors being
equal, e.g., f“}é{ see'ihalv%a%ﬁnrgeri ld\It L;'eoer]se line length, viscosity, filter
sel ection, the dispen e sog Pse vol ume to repl eni sh, di spense

| i ne conf or mat & dingr iets@id ,intérive vbiume, draingadeplcompishr ligid mxdidmaubjedcd beivgp
| evel , an . L.n.time reflects the onset of the supply
vessel errg‘fegglgg%%%i%ﬁaﬁ?%aFOOl%] The end- of - di spense enpty detect
capabi lity in 2trecraliarangtd screidieding yatamaidliquaisnedom tohefifeacliquidragdivor
each cup ie@M?A or au)]\’% tﬁe'r%fv%f?%gpéa%mqﬁﬁ dluln ik bé&nhﬁ BE%QEQ‘[']JHI,O” to the
fraction of supply package pressure droop co aregl to the’

el evat i on- cor r eéisrsgseding caplngdkalinepin flugieparpniyten with sjid regerypinph  of
time-to-replenj sfilaui@lﬁMQfowaﬁner %F@@tvbiiﬁeth@!r@éé%lrot@'(ﬁ%ﬁrggtﬁaﬁd medium
pressures, as a function of the volunme of dispensed resist material,
in millileEFem for the COT nopdul e schematically illustrated in FIG
13. [00168] I tatii&@sitoRe RBsdR@irked i deR@ aFlcka: odAca aiRidlIRAaY ldaRnl iR Rl &ALSh
time ranpg upwardly nore quickly at higher cup elevations due to the
suppl y pa@ﬁé‘%"e“’?ﬁ’oop bei ng | arger percentage of el evation-corrected
drive pressur eatldasiehe gdsGbmmoichtibh BiScoupg W r&@061 lol@®/idst flow control valve
PCT/ US2006/ 1C§964 {09169 Wi | edtsgg inve(pftli on has been hgs been .
descri bed " HEFEF TIPS ECEt 8GPoE PP Hogsipate's e aufiyf sgnmgiycation

i |1 ustr at witlea esvio@dif persuszatdbn ghewliennett ifiesn flow tonniol Valdeds agppitiedl atptd to
that the re%léi\llel Agiﬁna?fﬁognhs%id aq\féaagtt o2 bedsdr I’AO& rets holillsswelll m:ctoz%gn’odgé'l E’ nl}.ig't QF Laid
extends to and eficompasses nuirer ous of Ref®RarTat fons, crodi 11 catl 8ns
and al t er mearvoie awirblrgéimend sscomisloni ¢dntrgluglye st opehadvate bopplsd torecdivros Bgnof

ordi nary s g i . i i : .

i scl osur Soher =S s ol et Y RSt B Ay HIREH nPy b
cl ai med i the resereqiteed t o be broadly construed and interpreted, as

i ncluding all §'~15%§su‘1’@5\*/i%' SNFansdiRd i s%ﬁ’go}}pgoﬁnﬁﬂgca (ﬁ;_ %tﬁ/gstafdvﬁspense line,

enbodi ments, within its spirit and scope. 31 THE _
operatively arranged (a) to detect an empty or near-empty condition of the liner, and (b) upon

detection of said empty or near-empty condition of the liner, to effectuate operation one of said
first and second flow control valves for continued dispensing of the liquid medium from the

reservoir after said empty or near-empty condition has been detected.
2. The liner package dispensing system of claim 1, further comprising a check valve
communicatively coupled in said dispense line to accommodate flow of liquid medium from the

liner to the reservoir.

3. The liner package dispensing system of claim 1, further comprising a third flow control

valve fluidically coupled with the liquid medium flow line, wherein said at least one sensor is

32



What is clainmed is: 1. A liner package di spensing system conprising:
a vessel having an interior volune; a liner in said interior volune,
arranged to contain a |iquid nedium subject to being overlaid by
head space gas; a reservoir arranged to receive and contain said
liquid nediumto define a liquid nmedium level in or above the
reservoir when said liquid nediumis present in said reservoir; a

di spense |ine coupling the liner in fluid communication with said

[ eSer Vvoi I ypepativél] uﬁg. pedi dpﬁﬁ b %el dAnP&f Qa@wa}s@ﬁom&hrot DAV, 8&BAY AW cbiftrol
di scharge liquid nmedium ‘therefroni at |east one sensor arranged to
det ect at VAl&a&td tyFlqesPaiolglvgai d i quid mediumin or above the
reservoir; at |east one gas conmunication |ine coupling the reservoir
to (i) a flrst fI w control, valve in flujd comunicatjion with a
vent, and*(ii)T% B SR GHEKET GPEERE SBTo AF P - PG SRR e Gifosor
W th a sottngeis@fa frsessuf indal deind §asor, Whatigitt sebld edsad is bisposed ant Higher
val ve is ge%ratlvgb cougled to receive a signal fromsaid at |east
one sensof ° 4KA%¥ %8%@? ely acconmpdate venting of said reservoir,
and wherein said second flom1control valve is operatively coupled to

receive acsig % F sor, and responsivel
nccomrodate. o DsRSBrsRE Upohug S5l PiT PR R RERBRE et

pressure ®vgehaie drivg trfamsrtwserfor appdieation oy the dineruinicewt ipomsuvd dikpeganglof the
di spense | feyeq; 1919%58%4@{%&%0 g ré%&%%?'wgﬁ%aggsi%n‘é’eeﬁx%“ an enpty or

near-enpty con |t|on o] I ner detection of said
enpty or near-enpty condition of the liner, to effectuate operation

one of sajd ftﬁétln@%@g@meﬁs Wyt 5foklalvra|1V%ﬂ;fep Iﬁmﬁﬂgny%mua
di spensi ng of the HUId medium fromthe resefvoir after said enpty

or near- e?ﬁ?fawébﬁ(aip’ce &R REswEseTY g prEsdncerpthe Todroflerreing perpied i receive

di spensi ngemlkstRMngfor CidtMRadonk sk @hd GRIMRELEE Bditch of BaGHuc¥ahi o control
connunlcatlvely coupled in said dispense line to acconnndate fl ow of

i qui d rreYﬁ“H‘i‘ﬁ?rs?jljrfats?féomf“f*ﬁé‘lmﬁ%‘c’?ﬁ iquidgagdipg) from e repErEoir ner package
di spensing systemof claim1, further conprising a third flow control

valve Tl o col v corpled at e Lo d meum il ow s, WherSie
any of SahctaifdlzﬁtslﬁorfvbInWepmhgdmto valtale a ligeid ondiuhl @Bjeaanbeiag overlaldbg,heand
SR LT RO W NI R
and a seclovd istbasearyoivwien edidliquibmsed oo sgrasen o a dspalssipe sedliag tha liner in
giyg[‘g:n O:ﬁ"l?ist r@e?mlt%ﬁl @Hﬁ cérﬁ&mﬁ&%x?%th alg-ﬁ%&njoi ”§f) apﬁ‘cglkaa%%%l%sﬂ?&”ﬁheng
coupled with the reservoir to dlscharge Ilquld medlum therefrom, (vi) at least one sensor arranged
to detect a level of said liquid medium in or above the reservoir, (vii) at least one gas
communication line coupling the reservoir.to (a) a first flow control valve in fluid communication
with a vent, and (b) a second flow control valve in fluid communication with a source of
pressurization gas, wherein the first flow control valve is operatively coupled to receive a signal
from said at least one sensor, and responsively accommodate venting of said reservoir, and said
second flow control valve is operatively coupled to receive a signal from said at least one sensor,
and responsively accomnmodate dispensation of liquid medium from the reservoir, and (viii) a
pressure switch or transducer in sensory communication with said dispense line, the method
comprising:
opening the first flow control valve, forcing said head space gas from the liner through

the dispense line, and venting said head space gas through the vent;
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to generate drive train pressure for application to the liner to
cause pressure dispensing of the liquid nmediumfromthe liner to the
reservoir via the dispense line. 6. The |iner package di spensing
systemof claiml1, further conprising a controller operatively
coupled to the pressure switch or transducer, the controller being
adapted to receive signals fromany of said at | east one sensor and
said pressure switch or transducer, and to control venting of said
reservoir and gispensiafuldRedim fofithdl1ifeR dirbubh fthOMPehR 18 HRE MR servéir 1\
met hod for flujd di Pen_si ng utilizing (i) a vessel having an interior
vol ume, (feia‘jhsﬁldlsf"‘r?é‘f ¢l said interior volune, arranged to contain a
i quid medi um Sitdbp@tl Under BREsnge @M Nikait dndajunhead ths pRESOIH 8Fough ithd Jiquad
reservoir rranged to,contain said |iquid nediumand defining a

l'i quid n'eﬁﬁeﬁﬁlp%f)%@’gf’ Bh the reservoir when said liquid mediumis
present, (iv) detdiispanseptyionecaeuply sogditifieocf thadner with sid pe&sde switch or
intermttent . fluid c ni;cation with sai.d.reservoir,.(v iquid
rect um 11 SUes o SO e e o P R kool ot or
medi um t hemghyedndispensine it liqugh stediomelrge ribo resavoinnfjedsaid emplgte oteargempty

| evel of §&hgoﬁhﬂ%g&£§ﬁwm in or above the reservoir, (vii) at |east
one gas communication 1 ne coupling the reservoir to (a) a first
flow control valve in fluid conmunication wth a vent, and (b) a

second flgw coffd RlmdEdr ¥ inl A x&ﬂefé%rpsaﬁw;n%‘ﬁq&ig %e}ﬂ.uh‘nrc%l e giﬁ&%oﬂf_)rises

pressurization gas, wherein the firs _1 l'ow control valve i

oper at i veP§sSEEpPEsing By snpletigeotriys ghmpresspiednihg i at | east one
sensor, and responsively accommpdate venting of said reservoir, and
said second flow contrql valve is operatively coupled to receive a
signal from saf®f 2Ehrd g5 clagn e/, Swihep compriging ?‘?{Cbﬁﬁ‘é‘i velrsph dinep drngatadd
di spensat é@fAn@fl didparting SEGHuiMhldiom 88 e SREVaT hfterddd EMpth ok Mar-empty
pressure switch or transducer in sensory comunication with said

di spense FIAEO PREHEERBE" conprising: opening the first flow control
val ve, forcing said head space gas fromthe liner through the

di spense | ine, ,and.venting said head .space gas t.hrough the vent; 33
di spensi nigd'l i qﬁ?‘a‘“%ﬁfhﬂ“ﬁ#g@%ﬁ] 'inﬁneu(? cﬁ‘ﬁggsytgtﬁ?'o([‘fﬁwnflﬂ% di spense |ine

i nto the reseryoamficwring @alcldamal td udize o hiquill endilup; @idschar gi ng under
pressure said | i.qui [ . i h | i.quj

medi um f | ow | i%\g&%gﬁé@gt%ctﬂ%@gyﬁ%g ?/rg%ér{rgénaégé %tﬁrplﬁ%ym%:ngﬁaaﬁufu?%{r?glofo
the |i ner disgiepse teediqdidpediguhactgi t ch or  transducer, and responsively
operating one Qfleraﬂi{hg liﬁﬁi{l %di@ﬁQOﬁ%QQQné?gxrgk%%gﬁsﬁJ%sin %s_\’e?r?asfc%med in alg

continued di spensing of liquid nmediumfr eservoir after sai

enpty or fedimehistdy vhesginehid inshcqpanssed hauemedited. 8. The met hod of
claim7, wherein said dispensing liquid mediumfromthe |iner
conprises  pressure dispensing by application of drive train pressure
to the |iher. Bhe ‘Fﬁ%‘dnﬁFﬁ‘B’&'SB?PhE¥ apUfRCtUFipg t fepm c 8hpidigy Ag Wwherein the
SW t chi NgmbfhfRNEhE&BI dolipBies 8 Wi drRbctaHicdevR® Rbhumidingdiocspensi ng of

liquid nmediumfromthe reservoir after said enpty or near-enpty
12. The liquid medium-supplied manufacturing system of claim 11, wherein the liquid

medium comprises a microelectronic device manufacturing reagent.

13. A method of manufacturing a product by a process involving utilization of a liquid
medium, said method comprising supplying said liquid medium to said process from a liner-based
source, wherein said liner-based source is a liner package dispensing system as claimed in any of

claims 1 to 6, wherein said liner contains said liquid medium.

34



condition has been detected. 10. A liquid medi um supplied

manuf acturi ng system conprising: a manufacturing tool adapted to
utilize a liquid nmedium and a liquid nmediumsource joined in flow
comuni cation with the manufacturing tool, to dispense the liquid
medi um t hereto; wherein the liquid nmediumsource is a |liner package
di spensing systemas clained in any of clains 1 to 6, wherein said
liner contains said liquid nedium 11. The liquid nmedi um supplied
manuf act und.ng syshamddf chimil MwllreinBe i@lidmbdien FBRUEAC hitkdeRgirdr@Odevice
conprises _a mcroel ectronic device manufacturing tool. 12. The liquid
medi um suPpPrYEF RERGEAEt uri ng system of claim 11, wherein the |iquid
medi um conpri ses a m croel ectroni c devi ce manufacturing reagent. 13.

A et hod manuf act.ur.i ng .a. product .a process,.invol ving. . .
Gt et S of A PP RS P B e R S o REing Eiganspiomy e
sai d | i quimdthne chnupmising dispensing s g sedinorr@rdinge thebifisd dispes Oy @ehod of any
wherein said.ljner-based source is a liner package di spensing system
as clainmed 1 n any o Claimse 1 to 6, wherein said |liner contains said
liquid nedium 34 14. The nethod of claim 13, wherein the liquid

medi um conprises a mcroel ectronic device manufacturing reagent. 15.
A met hod of manufacturing a product with a process tool utilizing a
liquid nmedium said method conprising dispensing a |iquid nmedi um
according to the fluid dispensing nethod of any one of clains 7, 8
or 9. 35
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